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1. O01mme moJoKeHUs

Jucuuniauna «TexXHoI0ruM 04YMCTKH CTOYHBIX BOI» OTHOCUTCS K YacTH, (opMupye-
MOM yyaCTHMKaMH 00pa30BaTeNIbHbIX OTHOLIEHUI Onoka 1 yueOHOro ruiaHa, BXOASILErO B CO-
cTaB 00pa3oBaTeNbHON MporpaMmsbl Beiciiero odpaszoBanus 05.03.06 — Dkomorus u mpupono-
nosb3oBanue (mpoduib — [Ipupogonons30BaHue U OXpaHa OKPYKAKOIIEH cpeibl).

HopMmaTtuBHO-MeTonueckoi 6a3oit st pa3paboTku paboyeil mporpaMMbl y4eOHOM Juc-
IUIUTMHBI «TE€XHOIOrMH OYUCTKHU CTOUHBIX BOMI SIBIISIFOTCSI:

o ®@enepanbhbiii 3akoH «O0 ob6pazoBanuu B Poccuiickoit denepanymy», yTBep:KICHHbIN
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

o Ilpuka3 Munobpuayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBep»AeHUU MOPSAAKA
OpraHM3alil U OCYIIECTBICHUS O0pa30BaTEIbHOU NEATEIbHOCTH MO 00pa3oBaTENIbHBIM IPO-
rpaMMaM BbICIIEr0o oOpa3oBaHMs - IporpamMmam OakajaBpuara, IporpammaM CIELHaIUTETa,
porpaMMaM MarucTparypbl;

o [Ipukaz MunucrepcrBa Tpyna ¥ couuanbHOM 3amuthl Poccuiicko @enepanuu OT
04.03.2014 1. Ne 1211 «O6 yTBepkIeHHH MPOQPEeCcCHOHANBHOrO cTaHaapTa - CHenuamucT Mo
HAyYHO-UCCIIEIOBATENLCKUM U ONBITHO-KOHCTPYKTOPCKUM pa3zpaboTKam»;

e Ilpukaz MunuctepcTBa TpyAa M couuanbHOM 3amuThl Poccuiickoit ®@enepanuu ot
07.09.2020 1. Ne 5691 «O0 yTBepKICHUH MPOPECCHOHATBHOTO cTaHmapTa - CHeHaTuCT 10
9KOJIOTHYECKOH 06€30MacHOCTH (B MIPOMBILIUIEHHOCTH)Y;

o ®enepasbHBIN TOCYIaPCTBEHHBIA 00pa30BaTEIBHBIA CTAHIAPT BBICIIETO 00pa30BaHUS
(®I'OC BO) no nanpasnenuto noaroroBku 05.03.06 «Okonorust 1 npupoonosib3oBanue» (ypo-
BeHb OakajaBpuaT), yTBEPKACHHBIN MpuKkazoM MuHHCTEpcTBa 00pazoBanus u Hayku PO Ne 894
ot 07.08.2020;

e VYyeOHbIe TUIaHBI 00pa30BaTENbHON MPOTrpaMMbl BBICHIETO 00pa30BaHus HaNpaBICHUS
05.03.06 — Dxomnorust U npupojomnons3oBanue (npopuias — Ilpuposononbp3oBaHue U oxpaHa
OKpYXKaroIllen cpefibl), MOATOTOBKH OaKalaBpoB [0 OYHOI U 3a04HON opMaM 00ydeHHUs], 0]100-
penHbIil YueHnbiM coBeTtoM YIJITY (mportokon Ne8 ot 27.08.2020) u yTBEp>KAEHHBIN PEKTOPOM
YIJITY (27.08.2020).

OOyuenue o odpaszoparenbHOil nporpamme 05.03.06 — Dxosorust U NPUPOIONOIH30BA-
aue (mpodpwuinbs — IIpupoaonoas30BaHUe W OXpaHa OKPYIKAKOIIEH Cpeibl) OCYIIECTBIISAETCS Ha
PYCCKOM SI3BIKE.

2. Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB oﬁyqe}mﬂ Mo AMCHUMIIJIMHE, COOTHECCCHHBbIX
C IINTAHUPYEMBIMHU pE3yJIbTaTaMHU OCBOCHUS Oﬁpa3OBaTeJ'lI)HOI71 NMporpaMmal

HJ'IaHI/IpyeMI)IMI/I pe3yiabTaTaMu 06y’—IeHI/I$I M0 AWCHMIIIIMHE ABJIAIOTCA 3HAHUA, YMCHUA,
BJIQJICHUS U/UITU OTIBIT IeATEIHHOCTH, XapaKTEPU3YIOIUE ITAIbBI/ypPOBHU (POPMUPOBAHUS KOMIIE-
TEHIIUH B 00eCIIeYNBAIOIINE JOCTHKCHHIE TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUS 00pa3oBaTeb-
HOW MPOTPaMMBI B IIEJIOM.

Heab ocBoeHuMsi IMCHMIJIMHBI — (GOPMUPOBAHKE Yy OOYYaIOIIUXCSl CUCTEMHBIX Mpe.-
CTaBJICHUN O METOJIaX U CIOCcO0ax 3allUThl BOJHBIX PECYPCOB OT 3arpsi3HEHUH, yMEHUN U HaBbI-
KOB pfajin3anuu u 000CHOBaHUA KOHKPETHBIX TEXHUYCCKUX peIHeHI/Ifl CHUXXCHUA DKOJIOTHUYCCKUX
PHUCKOB MPHU BHEJIPEHUHU HOBBIX U COBEPIICHCTBOBAHHH JCHCTBYIONINX TEXHOJIOTHYECKUX MPO-
IIECCOB U PEKUMOB BOJOOYHCTKH, IKCIUTyaTaIllud B 00CITyKMBaHUSI SKOOUO3aIUTHOTO 000py10-
BaHUSI.

3agaum QTUCHMIJIMHBI:

— IIO3HAKOMUTH C KHaCCI/I(pI/IKaLII/IeI\/'I MCTOJOB 3alIUTHLI BOJHBIX PECYpPCOB M OCHOBHOI'O
000pyI0BaHUSs, HCIIOJIB3YEMOTO /ISl OYMCTKH U YTHIIM3AIHUU TPOMBIIIJICHHBIX COPOCOB, YTO TO3-
BOJIUT Yy4aCTBOBATh B pa3pa60TKe HOBBIX U COBCPHICHCTBOBAHUU ,Z[GI>'ICTBYIOH_IHX TEXHOJIOTHNYC-
CKHUX IPOIECCOB M PEKUMOB BOJOOYUCTKH B COOTBETCTBHUU C TPEOOBAHUSAMH TPUPOTOOXPAHHOTO
3aKOHOJIaTEJIbCTBA U AKCIUTYaTAllMOHHOW JTOKYMEHTALUH;
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— pa3BUTb YMEHUS U MPAKTHUYECKUE HABBIKM KOHCTPYKTOPCKO-TEXHOJIOTUYECKOTO aHAJIM-
3a ¥ pacyeTa napamerpoB GU3NKO-XUMHUECKUX MIPOLECCOB OYUCTKU CTOKOB, 3JIEMEHTOB 3KOOHO-
3alIUTHOTO OOOPYAOBAaHUS, YTO MPEIOINPENEIUT TOTOBHOCTh OCBAMBAaTh M JKCILTyaTHPOBAThH
TEXHUYECKHE CPEACTBA 3aLUThl BOJHOW CPEAbI IIPU MTPOBEIECHUU MEPOIPHUATHH 110 IOBBIILIECHUIO
3P PEKTUBHOCTH MPUPOJOOXPAHHON JAESITETHHOCTH OPTaHU3AIHH;

— HAY4YMTh aHAIU3UPOBATH Pa0OTYy OUMCTHBIX COOPY)KEHUI BOJIOOTBEIEHUSI U OOOCHOBBI-
BaTh KOHKPETHBIC TEXHUYECKUE PEIICHUS] CHUKCHUS DKOJIOIMYECKUX PUCKOB IIPHU PACLIMPECHUH,
PEKOHCTPYKIIMM U BHEJIPEHUU HOBBIX 3KOJIOIMUYECKH O€30MacHbIX TEXHOJIOTUH U 000pyJ0BaHUS.

IIpouecc u3yyeHusi JMCUMIIMHBI HaNpaBJ/ieH HA (popMUpOBaHHE CJIeAYIOIMX IPO-
(heccHOHAIBLHBIX KOMIIETCHIIUH !

— IIK-3 cniocoGeH ycraHaB/IMBaTh NPUYMHBI aBAPUHHBIX BEIOPOCOB M COPOCOB 3arps3Hsi-
IOLUX BEIIECTB B OKPYXAIOIIYI0 CpeAy M TOTOBUTH MPEUIOKEHUS MO MPEAYNPEKICHUIO HUX
HEraTUBHBIX MOCIIE/ICTBHIA;

— IIK-4 criocobeH y4acTBOBaTh B pa3padOTKe M MPOBEICHUH MEPOTPHUSITHI 110 MOBBIIIE-
HUIO0 3()(pEeKTHBHOCTU MPUPOTOOXPAHHOM 1EATEIBHOCTH OpraHU3allu.

B pesyabTare ny4eHus JMCHHMIIMHBI 00y4AIOIIMICS JOJIKEH:

3HATh:

— METOJIbI, IPUMEHSIEMBIE JUIsl OYUCTKHA CTOYHBIX BOJ OT 3arpsA3HAIOIIMX BEILIECTB, HAXO-
JSIINUXCS B PA3TUYHBIX (Pa30BO-TUCIEPCHBIX COCTOSTHUAX;

— 00opyZ0BaHUE JJIs1 BOJOOYUCTKU: TEOPETUYECKUE OCHOBBI PAOOTHI, MpENbIBISIEMbIE
TpeOOBaHUs, OCHOBHBIE KOHCTPYKTHBHBIE JIEMEHTHI, HOPMbI TEXHOJIOTHYECKHX PEXKUMOB pabo-
Thl B HOPMAJIBHBIX YCJIOBMSIX DKCIUTyaTallUM U aBapUMHBIX CUTYALHAX;

— METOJIOJIOTHIO pa3pabOTKH, MCCIEIOBaHMs, COBEPIICHCTBOBAHUS M IMPOEKTUPOBAHMS
TE€XHOJIOTMYECKHUX JIMHUM, HANpaBJIECHHBIX HAa MHMHMMM3ALMIO TEXHOI€HHOTO BO3JCHCTBUS Ha
BOJIHYIO CPEJly, B COOTBETCTBUU C TPEOOBAHUSIMHU MPUPOJTOOXPAHHOIO 3aKOHO/1aTENIbCTBA,;

- TOPSAJIOK pabOThl MO YCTAHOBJIEHUIO MPUYMH U MOCIEICTBUI aBapUilHBIX BHIOPOCOB U
cOpOCOB 3arpsI3HAIOIINX BEHIECTB B OKPYKAIOIIYIO CPELYy.

yMeTh:

— aHaAJIM3UPOBATh M OLEHUBATh 3(P(HEKTUBHOCTh pabOThI JEUCTBYIOIIMX OYHUCTHBIX CO-
OpYXEHHUH BOJIOOTBE/IEHUS M BOJOOYHMCTKH, pa3pabaThiBaTh KOHKPETHBIE TEXHUYECKHUE MPEIO-
YKEHUS 110 IPEYNPEXICHNUIO0 HEraTUBHOTO BO3/IEMCTBHSI OTAaCHOCTEN Ha OKPY’KAIOLIYIO Cpeay;

— HCIOJIb30BaTh HOPMATHUBHO-IIPABOBYIO JOKYMEHTALMIO B O0JACTH HCHOJIb30BAHUS U
OXpaHbl BOJHBIX O0BEKTOB IPHU MOJATOTOBKE 3KOJIOTHYECKOW OTUETHOCTH;

— NMPUMEHATh PacUyeTHbIE METO/bl BHIOOpPA, pa3pabOTKH M AKCIUTyaTallMM HWHKEHEPHbIX
METOJIOB M CPEJICTB 3aIUThI BOAHON CPEIbI.

BJIAJETh:

— METOJIaMHU COCTAaBJIEHUSI MaTepHaJIbHBIX OalaHCOB allapaTroB, YCTAHOBOK U TEXHOJIO-
THYECKHUX CXEM;

— METOZaMH BbIOOpA arnmapaToB JUIsi 00€3BPEKMBAHNS TEXHOTCHHBIX 00pa30BaHUM;

— MPUOPUTETHBIMH MYTAMHU Pa3BUTHS HOBBIX PHEPro- U pecypcocOeperaronmx TeXHOII0-
THi;

— 2JIeMEHTaMHU KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO0 aHaJIM3a HKOOMO3ALIUTHOTO 000py-
JIOBaHMSI.

3. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON NMPOrpaMMbl

JlanHast yuyeOHasi TUCHIUILIMHA OTHOCUTCS K 9acTH, GOPMHUPYEMOI yIaCTHUKAaMU 00pa3o-
BaTENbHBIX OTHOMIEHUHN Onoka 1 y4eOHOro miaHa, 4To O3HadaeT (OPMUPOBAHHE B IPOIECCe
oOyueHHs y OakanaBpa OCHOBHBIX MPOQECCHOHATBHBIX 3HAHUN W KOMIICTCHIMA B paMKax BbI-
OpaHHOrO MpoduIIs.



OcBoeHHE MaHHOW MUCIUIUTMHBI SBJISETCS HEOOXOAMMOW OCHOBOW MJIsI TIOCTEAYIOIIETO
nzydenus gucruiuinH OITOIT n Hanucanus BBIMYCKHOM KBaTU(UKAITMOHHONW PaOOTHI.

Ilepeuenv obecneuusarouux, CONymcmsayuux u 0becneuusaemvlx OUCYUNIUH
O06ecrieynBaroIue ConyrcTByromue O0ecrieynBaemble
HopMmupoBanue u cHHxeHuE

3arps3HEHUST OKPYKaIOIIeH
cpebl

TexHOreHHBIE CUCTEMBI U
JKOJIOTHYCCKHI PHUCK

MeToabI 3K0JIOrHYeCKUX
HUCCIEeN0BaHUN

Onenka Bo3JeicTBUS HA
OKPY’KaIOLIYIO Cpeay U 3110-
POBBE UEIOBEKA
ITonroroBka k caaue U caaya
roCy/IapCTBEHHOI'0 SK3aMeHa
3amura BITYCKHON KBaJIU-
¢uKannoHHON padOTHI, BKIIO-
Yasi OJIrOTOBKY K IpoLeype
3alUThl U IPOUEAYPY 3aLIUThI

OxpaHa oKpyxaromiei DKOJIOTHYECKOE TPOCKTUPOBA-
cpenbl HUE U IKCIIEPTU3A

VYka3zaHHbIE CBSI3M AUCIUIUIMHBI JAIOT O00YyYarolmeMycsi CHCTEMHOE IPEACTABICHHE O
KOMIUIEKCE M3y4aeMbIX AucuuIUinH B coorBercTBuHM ¢ PI'OC BO, uto obecneunBaer Tpedye-
MBIl TEOPETUYECKUN YPOBEHb M MPAKTHUYECKYIO HAIMPABIECHHOCTh B CUCTEME OOy4EeHHS U Oyay-
1IeH MesTeNIbHOCTH BBITYCKHUKA.

4. O0beM TUCIHHUINIHHBI B 3a4eTHBIX eIMHUIAX € YKAa3aHHEM KOJIMYeCTBA aKaJeMHYeCKHX
4acoB, BbIIeJEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4aluuXxcs ¢ npenojaaBareieM

(o BMIaM y4eOHBIX 3aHATHI) H HA CAMOCTOATEIbHYI0 padoTy 00y4arommxcst

OO011ast TPyI0EMKOCTh TUCITUTLTHHBI

. Bcero akageMnuecknx 4acos
Bun yuebHoit paboTbl
oyHast popma | 3aouHas Gpopma
KonTakTHas padoTa ¢ npenogaBarejaemM™: 66,35 18,5
nexumn (J1) 22 6
npaktudeckue 3anstus (I13) 20 4
nabopaTtopubie paboTs (JIP) 24 8
WHBIC BUJII KOHTAKTHOM pabOTHI 0,35 0,5
CamocTosiTeIbHAs padoTa 00y4alommMXcsi: 77,65 125,5
M3y4eHUE TEOPETUYECKOT0 Kypca 22 52
MOJITOTOBKA K TEKYIIEMY KOHTPOJIO 20 55
KOHTPOJIbHAs paboTa - 9,85
NOJrOTOBKA K TPOMEXYTOYHOM aTTecTaluu 35,65 8,65
Bua npoMexyTOYHOM aTTeCTALMHU: JIK3aMeEH IK3aMeH
OO01mas TPy/10eMKOCTh 4/144

*KonrtakTHas paboTa 00yJaromMXCs ¢ MPEIoaaBaTesieM, B TOM YUCIEe ¢ MPUMEHEHHEM JUCTAHIIMOHHBIX 00pa3oBa-
TEJNBHBIX TEXHOJIOTUH, BKIIFOYACT 3aHATHUS JICKIMOHHOTO TUNA, U (FJIH) 3aHATUS CEMUHAPCKOTO TUMA, JabopaTOpHBIS
3aHATHSL, U (FJIH) TPYIIIIOBBIC KOHCYJIBTAINH, U (WIM) HHIUBUIYAIBHYIO paboTy 00ydaromerocs ¢ mpernoaBareieM,
a TaKXXe aTTCCTAMOHHBIC MCIBITAHUS MPOMEXKYTOUHOW arrectaiui. KoHTakTHas paboTa MOXKET BKIIOYATh HHBIC
BUJBI y4eOHOW NEATEILHOCTH, MPEAYCMATPHUBAIONINE TPYIIOBYI0 W HHAWBHIYaIbHYIO pabOTy OOyYaromuxcs ¢
npenojaBareneM. Yackl KOHTAaKTHOW paboThl omnpenessoTes [lonoxkeHneM 00 OpraHM3alMy U MPOBEACHUU KOH-
TaKTHOW paboThI MPH peanu3alu 00pa3oBaTEIbHBIX MMPOrPAMM BBICHIETO 00pa30BaHMsl, YTBEPKACHHBIM YUeHBIM
cosetoM YIJITVY ot 25 derpans 2020 roxa.



5.1. TpynoeMkocTh pa3iesioB JUCHHUILINHBI

5. Coaep:kaHue TUCHUILIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jaejam)
€ YKa3aHMEeM OTBeICHHOI0 HA HUX KOJIMYeCTBA aKAJIeMHYEeCKUX YaCOB

o4yHas popma o0OyueHust

Bcero
Ne HaumenoBanue paznena . | CamocTosiTenbHast
JI | II3 | JIP | KOHTaKTHOH
/11 U CIAILINHBL paborta
paboThI
TexHoornueckoe ohopMiICHHE
1. | MeTOIOB MEXAHUUECKON OUUCTKU 4 8 - 12 6
CTOYHBIX BOJI
Texnosornueckoe ohopMIICHHE
2. METO/I0B (PU3UKO-XUMHUUYECKON 6 2 24 32 16
OYHCTKH CTOYHBIX BOII
XuMuyeckas O4YNCTKA CTOYHBIX
3. 1 - - 1 2
BOJI
DIEKTPOXUMHUICCKHIE METOIbI
4. | 00pabOTKU M OYUCTKU CTOUYHBIX 2 - - 2 4
BOJI
Buonornyeckas ouncrka
5. 4 4 - 8 6
CTOYHBIX BOJ
5 TepMuyeckoe 00e3BpeKUBAHNE 1 1 5
) CTOYHBIX BOJI
TexHoMOrNYECKUe petieHus
7. OYHMCTKH CTOYHBIX BOJI P3N~ 4 6 - 10 6
HBIX OTpaciieif IPOMBIIUIEHHOCTH
HToro no pasngenam: 22 | 20 | 24 66 42
IIpome:xxyTOUHAas aTTeCcTALUSA 0,35 35,65
Bcero 144
3a04Has (popMa 00y4YeHHs
Bcero
Ne HaumenoBanmue paznena . | CaMocTosTenbpHas
JI | II3 | JIP | xoHTaKTHOH
n/m JTUCITUTUTUHBI paborta
paboThI
TexHomornueckoe opopmMiieHne
1. | MeTOogOB MEXAaHUYECKON OUUCTKU 1 2 - 3 20,85
CTOYHBIX BOJ
TexHonoruueckoe ohopMIIeHHE
2. METO0B (PU3UKO-XUMHUUECKON 2,5 - 8 10,5 32
OYHCTKHA CTOYHBIX BOJI
XuMHAYeCcKast OUUCTKA CTOYHBIX
3. 0,5 - - 0,5 10
BOJ
4 DNEKTPOXUMHYECKHE METOIbI 00- 05 05 16
" | paOOTKHU ¥ OYUCTKH CTOYHBIX BOJ] ' '
buonornueckast ouncrka
5. 1 2 - 3 16
CTOYHBIX BOJI
TepMmuueckoe 00€3BpeKUBAHUE
6. P p 05| - | - 05 10
CTOYHBIX BOJI
7 TexHomornueckue pemeHus 12

OYMCTKH CTOYHBIX BOJ pa3JIMYHBIX




Bcero

Ne HaumenoBanue paznena 1 | m3 | 1P | xonraxrioii CamocrosiTenbHas
/11 IIUCIAILINHBI paborta
paboThI
oTpaciield IPOMBIIIJICHHOCTH
HToro no pazienam: 6 4 8 18 116,85
IIpoMexxyTOoUHAasi aTTecTAIUS 0,5 8,65
Bcero 144

5.2. Coaep:xanue 3aHATHIH JeKIIHOHHOTO THIIA

1. Texnosornueckoe opopMiaeHHe METO0B MeXaHUYECKOH 0UYMCTKH CTOYHBIX BO/I.

1.1. Ilpoyescusanue. CoopyxeHus i yaaBIMBaHUS U3 CTOUHBIX BOJ KPYIIHBIX, HEpac-
TBOPEHHBIX, IUIABAIOIIMX 3arpsi3HEHUH — pemeTky U cuta. Knaccuukanus pemerok. Y cioBus U
OCHOBHbBIE TEXHOJIOTHYECKUE XAPAKTEPUCTUKH paboThl 00opynoBanus. [IpakTuka npuMeHeHus u
3 PEKTUBHOCTB.

1.2. Omcmausanue 6 none epasumayuonnvix cui. 11eCKOIOBKU: TPUHIMIT JEHCTBUS,
KJaccu(uKalus NeCKOJOBOK, YCIOBUS U OCHOBHBIE TEXHOJIOIMYECKHE XapaKTEPUCTUKU PadOThI,
JIOCTOMHCTBA U HEJOCTaTKU.

OTCTOMHMKM: MPUHIMIT AEHCTBUS, KIacCU(PUKALMs M KOHCTPYKTUBHBbIE MOAM(UKALUU
OTCTOIHHMKOB, YCJIOBHSI 1 OCHOBHBIE TEXHOJOTHYECKUE XAPAKTEPUCTUKH pabOThI, JOCTOUHCTBA U
HeyocTtaTku. CxeMa ycTpoiicTBa TOHKOCIOWHOTO OTCTOMHUKA.

CoopyXeHus 1 anmapaTsl AJIs yIaBIUBaHUS BCIUIBIBAIOIINX MPUMecei — He(hTEIIOBYIIIKH:
KOHCTPYKTUBHBIE 0OCOOEHHOCTH, YCIOBUS PabOThI, 001aCTH IPUMEHEHHUSL.

1.3. Omcmausanue 6 none yenmpobescuvix cun. Hamopuele n Oe3HAOpHBIC THIPOIHK-
JIOHBL: IPUHIMI JEWCTBUS, YCIOBHUS U OCHOBHBIE TEXHOJOIMUECKHE XapaKTEPUCTHKH paloThI,
JIOCTOMHCTBA U HEJOCTaTKH.

Lentpudyrupoanue: yciaoBUs MNpPUMEHEHHs, KiaccUUKanusg UEHTpUPYT, NPUHIHUIT
JENCTBUS OTCTOMHOM LIEHTPUQYTH.

1.4. Qunbmposanue uepesz cioii 3epHuUcmoil 3a2py3Ku U QUIbMPOBAILHYIO NEPecoPoOKy.
Knaccudukanust GpunbTpoB ¢ 3epHUCTOM 3arpy3koil. CxeMa CKOpOro OJIHOCIOWHOTO (PriibTpa B
paboueM MOoJI0KEHUH, LUK paboThl YCTAaHOBKHU. J[ByXCIIOMHBIE M KApKACHO-3aCBIITHbIE (PHIIBTPBHI.
Cxema KapKacHO-3aChITHOTO (UIIbTpa B pabodyeM MOJI0KEHUH, LUK padoThl ycTaHOBKU. JlocTo-
MHCTBA U HEJJOCTATKH (PUIBTPALIMOHHBIX YCTAaHOBOK.

HanopHbie BepTuKanbHble (PUIBTPBI: MPUHIMIT IEHCTBUS, YCIOBUS pabOThI, JOCTOMHCTBA
Y HEJIOCTATKH.

Cxema ¥ mpuHIMI paboThl KOHTAKTHOTO OCBETIINTENS. JIOCTOMHCTBA U HEOCTATKHU.

OuUIbTPHI C MUIABAIOLICH 3arpy3KOi: TPUHIUN ASUCTBUS, YCIOBUS pabOThI, TOCTOMHCTBA
Y HEIOCTaTKH.

Pereneparnust 3epHUCTBIX QUIBTPYIOIIUX MaTEPUATIOB, TUIIBI PACIIPEAECTUTENLHOM cucTe-
MBI (PUIIBTPOB, KOHCTPYKIIHS JKeJI000B.

VYcinoBUs M OCHOBHBIE TEXHOJIOTMYECKHE XapaKTEPUCTUKU PabOThl (HIBTPOBAIBHBIX
YCTaHOBOK.

Amnmnapatsl ¢ (GUIBTPOBAIBHBIMU MEPETOPOAKAMU: 001acTh NPUMEHEHHUs, BBIOOp (UIIb-
TPOBAJIbHOM neperopoaku. Cxema ycTpoiicTBa MUKpOUIBbTpA.

2. TexnoJsiornyeckoe ogopmiieHue MeTOA0B (PU3UKO-XUMHUYECKOH OUMCTKH CTOYHBIX
BOJ.

2.1. Texnonocuueckoe oghopmieHue npoyecca O4UCMKU CMOYHBIX 800 (aomayuei. Dio-
TaIysl My3bIpbKaMHy, 00pa3yoIUMICS U3 MEPECHIIEHHBIX PacTBOPOB raza B Bojae. Ctanuu mpo-
necca. [I[puHIMMMaNbHBIC TEXHOJOTUYECKUE CXEMbl BAKYYMHOUN M HaropHou ¢otamuu. Jlocto-
MHCTBA M HenocTaTku. COBpeMEHHBIE CXeMbl YCTaHOBOK HarmopHou ¢uiotauuu. dnoTtanus ¢ Me-
XaHUYECKUM JUCIIEPTUPOBAHMEM BO31yXa (UMIIEJUIEPHbIE, I[THEBMAaTHUYECKHE, Oe3HalOpHbIE
YCTaHOBKH, B T.4. C TOJa4yell BO3AyXa yepe3 MopucThie MaTepuaibl). Cnocod reHepupoBaHUs
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MYy3bIPbKOB. YCIIOBHS U OCHOBHBIE TEXHOJIOTUYECKHE XapAKTEPUCTHKH PabOTHI (hIOTAIIMOHHBIX
YCTaHOBOK.

Honnas ¢oTanus: MeXaHu3M Iporiecca, 00JacTb MPUMEHEHHS, TEXHOJIOTHUECKAs JINHUS
YCTaHOBKH.

2.2. Texnonocuueckoe oghopmaeHue npoyecca OYUCMKU CHOYHBIX 600 Koazynsayueu u
@noxynayueri. llpuHuunuanbHast TEXHOJIOTHYECKAsi CXeMa OYUCTKU CTOYHBIX BOJI KOAryJIAllel u
(IiIoKyAIMel: MPUTOTOBICHUE BOJIHBIX PACTBOPOB KOATYJISIHTAa U (PIOKYISHTA; JO3MPOBAHUE
pPacTBOPOB PEareHTOB; CMEIIEHUE PACTBOPOB CO CTOYHOM BOJIOH; XJI0MbeoOpa3oBaHUE; BbIEIIe-
HUE XJIONbeB U3 BoAbl. Kiaccudukanus u cxeMmbl yCTpOHCTBa CMeCcUTENeH, KaMep XJIonbeoopa-
30BaHUs. Y CIOBUS M OCHOBHbBIE TEXHOJIOTUYECKUE XaPaKTEPUCTUKH PabOThl 000pyI0BaHUS.

2.3. Texnonozuueckoe ogopmienue npoyecca OYUCMKU CIOYHBIX 800 AO0COPOYUOHHBIMU
memoodamu. TexHomornyeckoe oopmiieHHEe MPOIECCOB aCOPOIUU: CTATUYECKUN U AUHAMUYE-
CKMU BapuaHTHl. AMIaparsl Ui aacopOIuOHHONW 00pabOTKH CTOYHBIX BOA. Y CJIOBUS U OCHOB-
HBIE TEXHOJIOTHYECKHUE XapaKTePUCTHKU pabOThl 000Dy I0BAHHUSL.

OCOOCHHOCTH TEXHOJIOTMYECKOTO TNPUMEHEHHUS KATHOHWTOB W AaHMOHHTOB. (Cxema
YCTPOMCTBA HAMIOPHOTO MapalieIbHOTOYHOTO MOHUTOBOTO (UIIBTPA, LUK pabOThl MOHUTOBOU
ycTaHOBKH. Cxema yCTpOHCTBa HAallOPHOTO MPOTHBOTOYHOT'O HOHUTOBOTO (DMIIBTPA, UK pado-
Thl MOHUTOBOM ycTaHOBKU. CXema yCcTpOWCTBa HAMOPHOI'O HOHUTOBOTO (MIBTPA CMEHIAHHOTO
NeMCTBUS, IIUKJI pa0OTHl HOHUTOBOW YCTAaHOBKH. Y CIIOBUSI 1 OCHOBHBIE TEXHOJIOTHYECKUE XapaK-
TEPUCTUKH PabOTHI 000PYI0BaHUS.

2.4. Ouucmra cmounvix 600 Memoodom sxcmparyuy. [IpUHIAIAATHFHBIC CXEMBI OHOCTY-
MEHYaTON U MHOTOCTYIeHYaTON SKcTpakuuu. Jloctouncrsa u HegoctaTku. Knaccudukanus skc-
TPaKIIMOHHBIX alIapaToB.

Cxema ycTpoiicTBa JBYXCTYNEHYATOI'O CMECHTEIbHO-OTCTOMHOIrO 3KcTpakropa. ITpuH-
nun AeuictBusa. JlocromHcTBa W HemoctaTku. Cxembl ycrpoiictBa nuddepeHmanbHo-
KOHTAKTHBIX 3KCTPAKTOPOB: PaCIbUINTENIbHBIA KOJOHHBIA M MOJOYHBIN 3KCTPaKTOphl. [IpuHIm
JeucTBus. JJoCTOMHCTBA U HEJOCTATKU.

2.5. MembpanHvle mexnHonocuu 6 npakmuke oYUCmMKU cmoyHuix 600. KOHCTpyKIIMY amma-
paToB IS TPOBENEHHs MPOIIECCOB OOPAaTHOTO OCMOca W yIbTpaduiabTpamuu: Tuma (QUIbBTP-
Ipecc C IUIOCKOMapaIeIbHBIMU (PUIBTPYIOLUIMMH YCTPOWCTBAMH; € TpyO4daThIMU (PUIBTPYIO-
IIMMU 3JIEMEHTaMH; C PYJOHHBIMU HJIM CITUPATBHBIMH dJIEMEHTaMH; ¢ MeMOpaHaMu B BHJE T10-
JBIX BOJIOKOH. CXxeMa M MPUHLUI 1eHCTBHS, YCIOBUS PaOOTHI, JOCTOMHCTBA U HEJJOCTATKH.

3. XumMHnyeckasi 04MCTKA CTOYHBIX BO/I.

3.1. Texnonocuuecxoe oghopmieHue npoyecca Heumpaiu3ayuu U nepeeooa Memaiios &
Hepacmeopumvie hopmbi. Cxema 00€3BpEKUBAHISI CTOYHBIX BOJ M3BECTKOBBIM MOJIOKOM: arliia-
patypHoe oopmIIeHHE, YCIOBUS MpoBeneHus npouecca. OUIbTPOBaHHE KHCIBIX CTOYHBIX BOJ
Yyepe3 HeUTPaTU3YIOIHe MaTepHaIbI.

3.2. Texnonoeuueckoe ogopmaenue npoyecca OKUCIEHUSA 3a2pA3HUmMeNel CMOYHbIX 00.
Y CTaHOBKHM XJIOpUPOBaHHS. METO]] OKHCIICHHSI KOMITOHEHTOB CTOYHBIX BOJI KUCIIOPOJIOM. ATima-
parypHoe oopmienue npouecca. OKUCICHNUE 030HOM. Y CTAHOBKHU JJIsi O30HUPOBAHUSI.

3.3. Texnonoeuueckoe ogpopmaenue npoyecca 60CCMAHOBNIEHUs 3aepsisHUMeNell CMOYHbIX
600. Cxema BoccranoBieHus xpoma (I11) cynbedarom sxenesa, oucynbparom HaTpus U T.J.: arl-
napaTypHoe oopMIIEHHUE, YCIOBHS IPOBEICHUS TIpoIiecca.

4. JJIeKTPOXUMHYECKHE MeTO/Ibl 00Pa0OTKH U OYMCTKH CTOYHBIX BOJ.

AHOTHOE OKHCIIeHHE (OYMCTKA CTOYHBIX BOJ OT IMAHUCTBIX COENAWHEHH) M KaTOIIHOE
BOCCTaHOBJIEHHE TpuMeceld. TexHonornyeckue pasinndusi MIpUMEHEHHsS METOOB AJIEKTPOKOary-
JSUUM, TaldbBaHOKoAryasuuu. llpuHnunuanbHas cxema 3JeKTpo(IOTallMOHHOIO armapara.
[Tpuniun aeiictBus. [IpuHIMIIMANBHBIE CXEMBI BKIIOYSHHUS AJIEKTPOAUATU3HBIX YCTAHOBOK.

5. Buosornyeckasi 0OUMCTKAa CTOYHLIX BOJ.

5.1. Buonoeuyeckaa ouucmka 6 a’pomeHkax. buomormueckas OYMCTKa B a’POTEHKAX:
OKHUCJIUTEIbHAsT MOILHOCTb, OCHOBHBIE ATAlbl OUYMCTKU, KJIACCU(PUKALUU adpOTEHKOB. [IpuHIM-
nuajbHasi CXeMa YCTAaHOBKU OMOOYHUCTKH C a3pOTEHKOM. OCHOBHBIE METO/bI MHTEHCHU(PHUKAIIUN
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paboThl a’poreHka. IlpumeHenue kucmopona Juis OHONIOTHYECKOH O4MCTKU. KOHCTpYKTHBHBIE
OCOOCHHOCTH OKCHTEHKA. YCJOBHSI M OCHOBHBIE TEXHOJOTMYECKHE XapaKTEPUCTHUKU PadOThHI
000pyTI0BaHUs.

5.2. Buonoeuueckasn ouucmka 8 buogurbmpax. buomornueckas ouncTka B OnopribTpax:
OKHCITUTEIbHAsE MOILTHOCTb, OCHOBHBIE 3TAIlbl OYMCTKH, Kiaccupukamus 6unopunbtpos. pun-
[UIIHAIbHAS CX€Ma YCTAaHOBKH OMOOUYHCTKU ¢ 6uopuiabTpoMm. Cxema ycTpoilcTBa ceKuuu Ouo-
¢mibTpa ¢ mIacTMaccoBoi Hacankoil. OCHOBHbBIE METOJbl HHTEHCHU(PHUKAIIMKA PAOOThl OHMOPHUIIB-
Tpa. YCJIOBUS U OCHOBHBIE TEXHOJIOTHUECKHE XapaKTEePUCTUKU pabOThl 000py10BaHUSI.

5.3. Cucmema anaspodnoeco paznogcenus. Cxema ycTpoiicTBa MeTaHTeHKa. [IpuHumn
neiicTBus. JJocTOMHCTBA U HETOCTATKHU.

5.4. Cxema 6uoxumuueckux 83aumooeicmsuti 8 okuciumenbHom npydy. bruonorunueckas
ouncTka B 6nornpynax. Cxema OMOXUMHUYECKUX B3aUMOJICHCTBUI B OKHCIUTEIBHOM TPYAY.

6. Tepmuyeckoe o6e3Bpe:KMBaAHNE CTOYHBIX BO/I.

6.1. Texnonoeuueckasn cxema ycmano8Ku 02He8020 0be38pedHcUsanus cmoyHvlx 600. Luk-
JIOHHBIE KaMephl U TE€YH C TICEBIOOKIKEHHBIM CJIOEM: TPUHIIMI ACHCTBUS, TOCTOMHCTBA U He-
JOCTaTKU. TEeXHOIOrMyecKass CXxema YCTaHOBKH OTHEBOIO 00€3BPEKMBaHHUS CTOYHBIX BOJ, CO-
JepKalINX OpPraHMYeCKHe BEIECTBA: anmapaTypHoe o(OopMIIEHHE, YCIOBHS MPOBEACHUS IPO-
necca.

6.2. Texnonocuueckas cxema OYUCMKU CHIOYHBIX 600 NPOU3BOOCMBA MEMOOOM MEPMO-
Kamanumuyeckoeo OKUCIeHUs 8 napo2aszosol ¢hase. AnmnaparypHoe opopmIiIeHHe, YCIOBUS MPO-
BEJICHUSI Ipoliecca.

7. TexHoorMYecKkHe pelIeHUs] OYMCTKH CTOYHBIX BOJ Pa3/IMYHBIX OTpac/eil mpo-
MBILIJIEHHOCTH.

OuuncTKa CTOYHBIX BOJ B TEMJOIHEPreTUKE, YEPHOH U I[BETHOM MeTalypruu, XUMuue-
CKOM, HEe(PTEeXUMHUECKOW, XUMHUKO-(PapMalleBTUYECKON, MUIIEBOM, IEJUTIOI03HO-OyMaKHON U
JIECOXUMHUYECKOI MPOMBIIIIEHHOCTH, HedTenepepadaThIBAIOIINX 3aBOJIOB, MAIIUHOCTPOUTEIb-
HBIX PEANPUATHI, 3aBOJ0B CTPOUTENBHBIX MaTepuasos, cucteMsl JKKX u np.

3aMKHYTBIE CHUCTEMbI BOJJOCHA0XEHNS POMBIIIIICHHBIX TPEANPUATHH.

5.3. TeMbl 1 (pOPMBbI 3aHATHI CEMHMHAPCKOTO THIIA

Y4eOHbIl IIIAHOM I10 JAUCHUININHE NPEAYCMOTPCHDBI IPAKTUYICCKHUC U J'Ia60paTOpHLIC 3a-

HATUS
No HanmenoBanue paszaena dopma npoBeACHUS Tpynoémkocts, ac
B JUCLUTUIAHBI (MOIYIIS) 3aHATHS OYHOE | 3a04YHOE
Paznen 1. Texnonoruyeckoe ohopmiie-
HUE METOJI0B MEXaHNYECKON OYUCTKU
1. npakTuyeckas padbora 4 -

cTouHbIX BoJ (Tema: 1.2. OTcTanBaHue B
TI0JI€ TPABUTAIMOHHBIX CHJI)

Paznen 1. Texnonoruyeckoe opopmiie-
HHUE METOJIOB MEXaHUYECKOH OUMUCTKH
2. | crounsIx Boj (Tema: 1.4. @uibTpoBaHHe | NpakTUYecKas padora 4 2
yepe3 CIIOW 36pHHUCTOM 3arpy3KH U
(UIBTPOBAIBHYIO IEPETOPOJIKY)

Pa3nen 2. ®uznko-xuMudeckast O4UuCTKa
cTouHbIX BoJ (Tema: 2.1. Texnonoruye-

3. nabopaTopHas pabdora 12 4
ckoe oopMIIeHHE Mpoliecca OUUCTKU
CTOYHBIX BOJ (hoTarueil)
Pa3nen 2. ®uznko-xuMuyeckast OUuCcTKa
nabopaTopHasi paboTa,
4. | crounsbix Boj (Tema: 2.2. TexHnonoruue- 8 4

npakTuyeckas padbora

ckoe oopMIICHHE TIPOIIecca OYHCTKU
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HaunmenoBanue pasnena
JTUCHUTITUHBI (MOYJIs1)

dopma TpoBEACHUS
3aHATUA

TpynoéMKoCTh, yac

OYHOC

3a049YHOC

CTOYHBIX BOJI KOATYJISAIHEH U (IOKYJIsI-
1UCH)

Pazgen 2. dusnko-xuMHYECKast OUMCTKa
cTouHbIX BoJ (Tema: 2.3. TexHosornye-
ckoe o(hopMIICHUE MPOIIECcCa OUUCTKU
CTOYHBIX BOJI aJICOPOIIMOHHBIMH METO-
JIlaMu)

naboparopnas pabora

Pa3gen 5. buonornueckas ouncTika
CTOYHBIX BoJ (Tema: 5.1. buonoruye-
CKasi OYHMCTKA B a9POTCHKAX )

npakTuyeckas padbora

Paznen 7. Texnonornueckue penieHus
OYMCTKH CTOYHBIX BOJI Pa3JINYHbIX OT-
pacieid MpOMbBIIIIIEHHOCTH

KeWc-3ajaHue

Hroro:

44

12

5.4. leTaau3anusi CaMOCTOATEJIbHOH padoThI

HaumenoBanue paznena

Bun camocrosaTenbHON

TpynoemMKocCTs, yac

No
JTUCIUILIAHBI (MOTYJIS) paboTsI OYHas 3a04Has
Paznen 1. Texnonoruyeckoe ohopm-
o IToaroroBka K TECTOBO-
JIEHHE METO/I0B MEXaHUYECKOM MY KOHTDOO. BLITOMHE
1. OYMCTKHU CTOYHBIX BOJ (Tembl: 1.1. y P . 2 14,85
HUE pacyeTHOI KOH-
[Ipouexusanue; 1.3. OTcTanBanue B N
TPOJIBHOU PabOTHI
110JI€ IIEHTPOOEKHBIX CHJI)
Paznen 1. Texnonoruyeckoe opopm-
JICHHE METOJ0B MEXaHUYECKOMN [ToaroroBka
OUYMCTKU CTOYHBIX BOJ (TeMbI: 1.2. K TECTOBOMY KOHTPOJIIO,
2. OTtcTranBaHue B MOJIE TPABUTAIIMOH- | MOATOTOBKA K MPaKTHYeE- 4 6
HBIX cliT; 1.4. OunbTpoBaHue yepe3 | CKOMY 3aHATHIO, 3alUTa
CJIOW 3€pHUCTOM 3arpy3Ku U (puiib- oT4eTa
TPOBAJIBHYIO NIEPETOPOJIKY)
Pazpnen 2. ®usuko-xumuueckas
[ToaroroBka k onpocy
OYHCTKA CTOYHBIX BOJ (Tema 2.1.
0 TeMaM JIabOpaTOPHBIX
3. | Texnonoruvyeckoe opopMiIeHHUE MIPO- 4 10
paboT, MOATOTOBKA
1ecca OYMCTKH CTOYHBIX BOA (piioTa-
. K TECTOBOMY KOHTPOJIIO
IHACH)
[ToaroroBka k onpocy
Paznen 2. ®usuko-xuMudeckast 0 TeMaM JIabopaTOPHBIX
OYMCTKA CTOYHBIX BOJ (Tema 2.2. paboT, MOATOTOBKA
4. | Texunonoruyeckoe ohopMiIeHUE MPO- | K TECTOBOMY KOHTPOIIIO, 4 10
1ecca OYUCTKU CTOYHBIX BOJ KOary- | MOATOTOBKA K MPAaKTHYE-
TSIen U GIoKyssiue) CKOMY 3aHSITHIO, 3aIllUTa
oTyeTa
Paznen 2. ®uzuko-xumudeckas [ToaroroBka k onpocy
OYMCTKA CTOYHBIX BOJ (Tema 2.3. 0 TeMaM JIabOpaTOPHBIX
5. | Texnonoruvyeckoe oopMiIEHHUE MTPO- paboT, MOArOTOBKA 6 6
1[ecca OYMCTKH CTOYHBIX BOJ aIcCOpO- | K TECTOBOMY KOHTPOIIIO,
IIMOHHBIMHU METOJAMH ) 3aIUTa OTYeTa
6. Pasznen 2. dusuko-xumMuyeckas [Toaroroska K TECTOBO- 2 6
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Ne HanmenoBanue pa3znena Bun camocrositenbHOM TpynoemMKocTs, yac
B JTUCHUTTAHBI (MOJTYJIsS1) paboThI ouHas 3a04Has
OYKCTKA CTOYHBIX BOJ (TeMbl: 2.4. MY KOHTPOJIIO
Ou4ucTKa CTOYHBIX BOJ METOJIOM JKC-
Tpakuu; 2.5. MemMOpaHHbIE TEXHO-
JIOTUM B MPAKTUKE OYUCTKU CTOUYHBIX
BOJ)
7 Paznen 3. Xumuueckas ouncTka [ToaroroBka K T€CTOBO- 10
CTOYHBIX BOJI MY KOHTPOJIIO
Paznen 4. DnexTpoxumuueckue me-
8. | TombI 0OpabOTKHM M OYMCTKH CTOYHBIX TloxroToska K TeCTOBO- 16
- MY KOHTPOJIIO
Iloaroroska
Paznien 5. buonorndeckas o4ncrka K TECTOBOMY KOHTPOJIIO,
9. | crounsix Boj (Tema: 5.1. buomornye- | MoAroToBKa K MpaKTHYE- 10
CKasi OYMCTKA B a3POTCHKAX ) CKOMY 3aHATHIO, 3alUTa
oTyeTa
Paznen 5. buosornueckass ouncTKa
10 CTOYHBIX BOJ (TeMbl: 5.2. buonorude- | IloaroroBka kK T€CTOBO- 6
' CKasi OYMCTKA B OnoduipTpax; 5.3. MY KOHTPOJIIO
CucreMa aHa’poOHOT0 Pas3IOKEHNUs)
11 Paznen 6. Tepmuueckoe o6e3Bpexu- | [loaroroBka Kk TeCTOBO- 10
BaHHME CTOYHBIX BOJI MYy KOHTPOJIIO
Paznen 7. Texnonmoruueckue pere-
12. HUSI OYUCTKUA CTOYHBIX BOJI pa3iny- HOHFOTOBIEa K BBITIOJTHE 12
. HUIO KeHc-3aJaHus
HBIX OTpaciiell MPOMBIIUIEHHOCTH
N3yuenune neKInOHHOTO
14, [ToaroroBka K MPOMEXYTOUYHOM arTe- | Marepuana, JIUTepaTyp- 35 65 8 65
cTaluu (PK3aMeH) HBIX UICTOYHHKOB B COOT- ’ ’
BETCTBUH C TEMATHKOMN
HUroro: 77,65 125,5
6. [lepeyeHb y4eOHO-METOIUYECKOT0 00eCTIeYeHNsI IO TUCIIHILTTHHE
OcHOBHAasI U JONOJIHUTEJILHAS JINTEPaTypa
No Tox KonuuectBo
1/ ABTOp, HAUMEHOBAaHHE u3naa- JHSEMILAPOB
I s B Hay4HOU
OoubIMoTeKe
OcHoBHasi yueOHasl auTeparypa
1. | Beromkun, A.I'. UnxeHepHas 3ammra ruapocdepsr oT copo-
coB cTOYHBIX BOJ / A.I". BeTomkuH. — 2-¢ u3.1., UCIIp. | JIOI. —
Mocksa; Bonorna: Undpa-Unxenepus, 2019. — 297 c.: uin, ITonnoTekcTo-
Tabi., cxem. — (MHxeHepHas skojorus ais OakajnaBpuara). — 2019 BBII T0CTYyM Npu
Pexum JOCTYyTIA: o MOAMUCKE. — BXO/I€ T10 JIOTH-
URL.: http://biblioclub.ru/index.php?page=book&id=564892 HY U Iapojro*
(mata obpamenus: 26.10.2019). — bubmuorp.: c. 290 - 292. —
ISBN 978-5-9729-0277-4. — TekcT: 2JIEKTPOHHBI.
2. | Texnonorust ounctku crouHbX Bojx / cocT. A.Il. Kapmanos, ITonHoTekcTo-
W .H. Ilonmuna. — 2-e u3x., ucnp. u gom. — Mocksa; Bosorna: 2018 | BBII mocTym npu
Wnopa-Umxenepus, 2018. — 213 c.: w1 — Pexxum goctyna: BXOJ€ I10 JIOTH-
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http://biblioclub.ru/index.php?page=book&id=564892

o TIOJTITHICKE.
URL.: http://biblioclub.ru/index.php?page=book&id= 493888(
nata obpamenus: 26.10.2019). — bubauorp.: c. 210. — ISBN
978-5-9729-0238-5. — TekcT: IIeKTPOHHBIH.

HY U Taporo™®

Betomikun, A.I'. TeXxHONOrUH 3alIUTHl OKPY>KAIOIIEH Cpelibl
OT OTXOJIOB MPOU3BOJICTBA U TOTPEOICHUS: yaeOHOE TTocoOme
/ A.I'. BeromkuH. — 2-¢ usn., wcnp. u gon. — CaHKT-
[TerepOypr: Jlanp, 2016. — 304 c. — ISBN 978-5-8114-2035-
3. — TekcT: AMeKTpOHHBIN // DIEeKTPOHHO-OMONIMOTEYHAs! CH-
crema «JIanby: [caiT]. - URL:
https://e.lanbook.com/book/72577

(mata obpamenus: 26.10.2019). — Pexxum moctyna: Juist aBTO-
pH3. IOJIb30BaTENEH.

2016

ITonHoTEKCTO-
BBIM TOCTYN IIPU
BXO/I€ I10 JIOTH-

HY U maporo™*

IIpoueccel, anmapaThl U TEXHUKA 3alUATHl OKPYKAIOIIEH cpe-
nel: yuebHoe mocooue. Y. I. OuncTka mpOMBIIUIEHHBIX CTOY-
Heix Box / B.W. Jlerkuii, U.H. Jlunynos, A.®. Hukudopos,
W.T". IlepBoBa; Munobpuayku Poccuu, Ypan. roc. 1ecoTexH.
yH-T. — Ekarepun0Oypr, 2016. — 234 c. — Pexum pocryna:
http://elar.usfeu.ru/handle/123456789/5930

2016

DNEeKTPOHHBIN
apxus YIJITY

JlonoJiIHNTeIbHAS YUeOHasi JUTEpaTypa

Beromkun, A.I'. MrxenepHas 3ammuTa ruapochepsl ot copo-
coB cTOYHBIX BOJ / A.I'. BeTomkuH. — 2-€ U311, ucnp. u JOIL. —
Mocksa; Bonorga: Undpa-Umkenepus, 2016. — 296 c.: ui.,
Ttabn., cxem. — Pexum nocrtyma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=444179 (nara
obpamenust: 26.10.2019). — bubmworp. B k. — ISBN 978-5-
9729-0125-8. — TekcT: 3JIEKTPOHHBIN.

2016

ITonHOTEKCTO-
BbII JOCTYN IpH
BXOJI€ 110 JIOTH-

HY U Mapoiro™

bapa6am, H.B. buoxumudeckue MeTOAbl OYHMCTKH CTOYHBIX
Box / H.B. bapab6am; MunucrepctBo 0o0pa3oBaHusi U HayKu
Poccuiickoit ®enepaunn, DenepaibHOE TOCYAAPCTBEHHOE
aBTOHOMHOE O00pa30oBaTEeIbHOE YUPEXkJAECHUE BBICIIETO MpO-
deccuonanpHOro oOpazoBanus «CeBepo-KaBkasckuii dene-
panbHbIil yHUBepcuTeT». — CraBpomnons: CKOY, 2015. — 98
c. wi. — Pexum Jgocrtyma: 1o  THOANUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=457145 (
nata obpamenus: 26.10.2019).

2015

ITosnHOTEKCTO-
BBII JOCTYII IIPU
BXO/I€ I10 JIOTH-

HY U Mapoiro™

JlunynoB, M.H. OuncTka CTOYHBIX BOJ B OMOJIOTHUYECKUX Pe-
aKTopax ¢ OMOIUIEHKON M aKTUBHBIM WJIOM (pacuer Onoguiib-
TPOB M a3pPOTEHKOB) [DIEKTPOHHBINA pecypc]: ydyeOHoe moco-
6ue / I.H. Jlunynos, N.I'. TlepBoBa; MunoOpnayku Poccun,
Vpan. roc. JIecOTeXH. YH-T. - DIJIEKTPOH. TEKCTOBBIE HaH. -
ExarepunOypr: VIJITY, 2015. - 1 a51. onT. auck (CD-ROM).

2015

10

AHnanbeB, B.A. XuMuueckre 0OCHOBbI COBPEMEHHBIX OKHCIIH-
TEJIbHBIX TEXHOJOTUH HAa OCHOBE 030HA OYMCTKHU CTOYHBIX BOJ
/ B.A. Ananbes, B.JI. AnanseBa. — KemepoBo: KemepoBckuit
rocyIapcTBEeHHbIA yHUBEpcUTET, 2012. — 148 c. — Pexum no-
cTyma: o HOJIITUCKE.

URL: http://biblioclub.ru/index.php?page=book&id= 232209
(mata obpamenus: 26.10.2019). — ISBN 978-5-8353-1227-6.
— TeKCT: 3JEKTPOHHBIN.

2012

[TonHOTEKCTO-
BBIW TIOCTYH MIPH
BXO/I€ TIO JIOTH-

HY U mapotro™*
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http://biblioclub.ru/index.php?page=book&id=493888
https://e.lanbook.com/book/72577
http://elar.usfeu.ru/handle/123456789/5930
http://biblioclub.ru/index.php?page=book&id=444179
http://biblioclub.ru/index.php?page=book&id=457145
http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B8%D0%BF%D1%83%D0%BD%D0%BE%D0%B2%2C%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
http://biblioclub.ru/index.php?page=book&id=%20232209

Huxudopos, A.®. MexdasHbie mepexoabl B aACOPOITHOHHBIX
nporeccax [Teker]: yued. mocobue sl CTYACHTOB CIIeHab-
Hocreli 270112 - BogocHabxenne u BogooreacHue, 280201
- OxpaHa OKpy’Karollell cpelbl M PpalUOH. HCIOJb30BAHUE
npupo. pecypcon, 280202 - MHxxeHep. 3aluTa OKpy Karouen
cpenst / A.®. Hukudopos, JI.B. Bacunenko, T.B. JIoObyxuHa;
VYpan. roc. necotexH. yH-T, Ypain. denep. yH-T UM. MEPBOTO
[Ipesunenra Poccun b. H. Enpriuna. - ExarepunOypr: YI'JI-
TV, 2010. - 186 c.

2010

o1

Bacunenko, JI.B. MeToabl OYMCTKM NPOMBIIIJIEHHBIX CTOY-
HBIX BOJ: yueOHOe mocoOue Ajs CTYAEHTOB CHelHalbHOCTEH
270112 «BomocHabxenue u BomooTBemenme», 280201
«OxpaHa OKpyXarlleil cpellbl U paloHaNl. UCIOJIb30BaHUE
npupo. pecypcoBy, 280202 Bcex popm oOydenus / JI.B. Ba-
cunenko, A.®. Hukudopos, T.B. JloOyxuna; Ypaiu. roc. ne-
coTexH. YH-T. - ExatepunOypr: YI'JITY, 2009. - 174 c.

2009

84

WuxeHepHas 3aliuTa MOBEPXHOCTHBIX BOJI OT IMPOMBIILICH-
HBIX CTOKOB: y4e0. mocoOwe miisi cTymeHTOB By30B / JI. A.
Kpupomenn [u ap.]. - Mocksa: Beicmias mkoma, 2003. - 344
C.

2003

Ponuonos, A.M. TexHonornueckue npouecchl 3K0JI0rHYeCKOi
0€30MacHOCTH (OCHOBBI 3HBAMPOHMEHTAJIUCTUKH): YYEOHUK
JUISL CTYJIEHTOB BY30B, OOyYaroUIMXcs MO CHEIUAIbHOCTH
«OxpaHa OKpyXarolie cpesibl U pallMoOHaIbHOE HCIOIb30Ba-
HUE NPUPOAHBIX pecypcoB» / A.W. Pognonos, B.H. KnymuH,
B.I'. Cucrep. - 3-e u3., nepepad. u jmomn. - Kamyra: M3a-so H.
boukapesoii, 2000. - 800 c.

2000

Menwsuuk, T.A. HccnenoBanue mpoiiecca OYUCTKH BOJIBI OT
cynb(hara MarHus METOJ0M MOHHOTO OOMEHa [ DIeKTPOHHBIH
pecypc]: MeTo. yka3zaHus K JIaDOpaTOPHOMY NMPAKTUKYMY I10
muciuriiHe « TeXHOMOTus OYMCTKH CTOYHBIX BOMI» AJIS CTY-
JIEHTOB OYHOW W 3a04yHOM ¢opMm o0Oyuenus. Hampasmue-
Hus 241000.62 «3Hepro- u pecypcocOeperariime mpoueccs
B XUMHUYECKOW TEXHOJIOTHH, HeQTEXUMHUH H OHOTEXHOJIOTHIY,
280700.62 «Texnochepnas o6e3zomacHocTh» / T.A. MenbHUK:
B 2 vacTsax. — ExarepunOypr: M3n-Bo YIJITY, — 2013. — Y. L.
— 35 c. — Pexxum JOCTYyTIA:
http://Imsstudy.usfeu.ru/course/view.php?id=802

2013

SOHOC

10.

Menbhuk, T.A. HccnenoBanue nporecca O4YUCTKUA BOJIBI C UC-
MOJIb30BAaHUEM KOATyJISTHTOB [DJIEKTPOHHBIN pecypc|: METO/I.
yKa3aHusg K J1abOpaTOpHOMY MPAKTUKYMy [0 JUCHHUTUIINHE
«TexHONorusl OYUCTKA CTOYHBIX BOI» JJIS CTYJEHTOB OYHOU
U 3a04HOM popm oOyuenus. Hampasnenus 241000.62 «Suep-
ro- U pecypcocOeperaroiiye nporecchl B XMMHUUYECKOM TeXHO-
noruu, Herexumun u ouorexnonorum», 280700.62 «TexHo-
chepnas 6e3omacHocts» / T.A. Menbuuk: B 2 yactsax. — Exa-
tepunOypr: Uzn-so YIJITY, — 2013. — Y. II. — 25 c. — Pexum
nocryna: http://Imsstudy.usfeu.ru/course/view.php?id=802

2013

SHOC

11.

Menbhuk, T.A. Beinenenue sMyabIrMpOBaHHBIX Macen [Dnek-
TPOHHBIA pecypc|: METO/A. yKa3aHUs K JaOOpaTOPHOMY TpaK-
TUKYMY TIO JIUCHUIUIMHE «TEeXHONOTHS OYMCTKA CTOYHBIX
BOZ» JUUISl CTYJICHTOB OYHOM M 3a04HOU (opM 0OydeHUsI.

2020

ONOC
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http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9D%D0%B8%D0%BA%D0%B8%D1%84%D0%BE%D1%80%D0%BE%D0%B2%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D0%B5%D0%BD%D0%BA%D0%BE%2C%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://catalog.usfeu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=CATL&P21DBN=CATL&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D0%BE%D0%B4%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D0%B8%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://lmsstudy.usfeu.ru/course/view.php?id=802
http://lmsstudy.usfeu.ru/course/view.php?id=802

Hampasnenus 20.03.01  «TexHocdepHas  0e30mMacHOCTDY,
18.03.02 «DHepro- u pecypcocOeperarmme npomueccsl B Xu-
MUYECKOW TEXHOJNOruu, HePpTeXuMuud U  OUOTEXHOJIO-
run»/ T.A. Menbauk. — ExatepunOypr: Usa-so YIJITY, —
2013. - 20 c. - Pexum JIOCTYTIA:
http://Imsstudy.usfeu.ru/course/view.php?id=802

*- mpesk/ie YeM IMPONTH 10 CChUIKE, HEOOXOIUMO BOMTH B CUCTEMY

OYHKIMOHUPOBAaHUE 3JIEKTPOHHON HMH(OPMALIMOHHO-00pa30BaTENbHON CpeAbl o0ecneun-
BAETCsl COOTBETCTBYIOIIMMH CPEJCTBAMH HH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI
Kaxnpiii oOyuaromuiicss oOecrieueH JOCTYNOM K JJIEKTPOHHOH OHOJIMOTEYHOH cucTeMe
YIJITY (http://lib.usfeu.ru/), 95C H3znarenscrBa Jlans http://e.lanbook.com/, D95C Yuusepcu-
TeTckas Oubnmmoreka omaiin http://biblioclub.ru/, conepikarux u3gaHus IO OCHOBHBIM H3y4Jae-
MBIM JUCHHIUIMHAM U C()OPMHUPOBAHHBIX IO COTJIACOBAHHIO C MPABOOOJIAAATENIIMU yUeOHOH U
y4eOHO-METOTUYECKOM JTUTEePATYPHI.

CnpaBouHblie U HHGOPMAIMOHHBbIE CHCTEMbI
1. CmpaBouno-nipaBoBasi cucteMa «Koncynbrant [Lmrocy.
2. UudopmannonHo-npaBoBoii moprai ['apant. Pexxum goctyma: http://www.garant.ru/
3. baza nannbix Scopus xommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccuonanbublie 6a3bl JAHHBIX
1. lndopmanmoHHble CUCTEMBI, OAaHKHU JJAHHBIX B 00JIACTHU OXPaHbl OKPY>KAIOLIEH cpebl
U IPUPOJONOIb30BaHus — Pexum noctyna: http://MUHIPUPOABIPO.pd
2. Undopmammonnas  cucrema «TEXHOPMATHUB». —  Pexum  pocryna:
https.//www.technormativ.ru/;
3. Hayunas snektponHas 6ubnuoreka elibrary. — Pexxum nocryna: http://elibrary.ru/ .
4. Tlporpammsl 1151 9kosioroB ECOReport. — Pexxum nocryna: http://ecoreport.ru/;

HopmaTuBHO-IpaBOBbI€ aAKThI

1. ®enepanbHblii 3ak0oH «Bomubiii kogekc Poccutickoit denepanumn» ot 03 uroHs 2006 T.
Ne 74-®3 — Pexxum nocrtyna: http://www.consultant.ru/document/cons_doc_LAW_60683/.

2. ®enepanpHbIif 3aK0H «O pHIOOIOBCTBE U COXPAHEHUU BOJHBIX OMOJOTHYECKHUX PECYp-
COB» oT 20 nexaops 2004 r. Ne 166-®3 - Pexxum JIOCTYyTIA:
http://www.consultant.ru/document/cons_doc_LAW_50799/.

3. ®enepanbubiii 3akoH «O BogocHAOKEeHHH U BogooTBeAeHum» oT 07.12.2011 Ne 416-
@3 — Pesxum goctyma: http://www.consultant.ru/document/cons_doc LAW_122867/.

4. ®enepanbHblii 3ak0H «O CaHUTAPHO-IMUIEMHOJIOTHYECKOM OJaronoayyud Hacee-
Hus» oT 30 wmapra 1999 No 52-®3 (pes. ot 13.07.2020). — Pexum pocryna:
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=90263871202497402182882562&cacheid
=66A4353B3850656CC36F31D855C08D1C&mode=splus&base=RZR&n=357147&rnd=61BB
4DBBDBB4934B5196112E78BCA831#2jrcjeqyte8.

7. @OH/1 OLIEHOYHBIX CPEACTB [JIsl IPOBeIeHHs MPOMEeKYTOUYHOM aTTecTaluu
00y4yaoImmxcs Mo AMCHUILINHE

7.1. IlepeyeHb KOMNETEHIUI ¢ YKa3aHHeM ITanoB uX (JOpMUPOBAHUSI B Mpoliecce
O0CBOEHUSI 00Pa30BaTEJIbHON MPOrPaMMbI

DopmupyeMble KOMIETEHIINT \ Bunx u popma koHTpOIIS
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http://lmsstudy.usfeu.ru/course/view.php?id=802
http://lib.usfeu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
http://www.garant.ru/
https://www.scopus.com/
http://минприродыро.рф/
https://www.technormativ.ru/
http://elibrary.ru/
http://ecoreport.ru/
http://www.consultant.ru/document/cons_doc_LAW_60683/
http://www.consultant.ru/document/cons_doc_LAW_50799/
http://www.consultant.ru/document/cons_doc_LAW_122867/
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=90263871202497402182882562&cacheid=66A4353B3850656CC36F31D855C08D1C&mode=splus&base=RZR&n=357147&rnd=61BB4DBBDBB4934B5196112E78BCA831#2jrcjeqyte8
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=90263871202497402182882562&cacheid=66A4353B3850656CC36F31D855C08D1C&mode=splus&base=RZR&n=357147&rnd=61BB4DBBDBB4934B5196112E78BCA831#2jrcjeqyte8
https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=90263871202497402182882562&cacheid=66A4353B3850656CC36F31D855C08D1C&mode=splus&base=RZR&n=357147&rnd=61BB4DBBDBB4934B5196112E78BCA831#2jrcjeqyte8

IIpomesKyTOUHBIH KOHTPOJIb: KOHTPOJIb-

IIK-3 cniocobeH ycTaHaBIMBAaTh IPUYMHBI aBa- HBIE BOIPOCHI K IK3aMEHY
PHUIHBIX BEIOPOCOB U COPOCOB 3arpsA3HAIOINX Texymmii KOHTPOJIb: OIIPOC IO TEMaM Jia-
BEILECTB B OKPYXKAIOLLYIO CPENYy U TOTOBUTH OopaTopHBIX paboT, BEINOJIHEHUE Ja0opa-
IIPEITIOKEHUS 110 IPEYNIPEKICHUIO UX Hera- TOPHOU PabOTHI, BHIITOJHEHHUE IIPAKTHYE-

THUBHBIX IIOCJIC/ICTBH; CKOM pabOTHI U 3aIIMTa OTYETa, TECTUPOBA-

HHUE, BBIIIOJIHEHUEC KeﬁC'SaHaHHH

IIpoMe:KyTOYHBII KOHTPOJIb: KOHTPOJIb-
HBIE BOIIPOCHI K DK3aMEHY
Tekymuii KOHTPOJIb: OIIPOC 110 TEMaM Jia-
OOpaTOpHBIX paboOT, BHITOJIHEHHE JIabopa-
TOPHOU PabOTHI, BHIITOJHEHNUE TPAKTHYEC-
CKOM paboThI U 3aIIKTa 0TYETa, TECTUPOBA-
HHE, BBITTOJIHCHNE Ke¥c-3aJaHus

IIK-4 criocoben yyacTBoBaTh B pa3pabOTKe U
MIPOBEICHUU MEPOIIPHUSATHH 10 MOBBIIICHUIO Y-
(EeKTUBHOCTH MTPUPOJOOXPAHHON JAESATETHHOCTH

OpraHu3aIuHg.

7.2. Onucanue nNoka3areJsieil 1 KpUTepHeB OLIEHNBAHUA KOMIIeTeHUM
Ha Pa3JIMYHBIX 3Tanax ux GopMUPOBAHNS, ONMHUCAHUE IIKAJ OLleHUBAHUS

Kpurepun ouneHMBaHUsI YCTHOIO OTBeTa HAa KOHTPOJbHbIE BONPOCHI 3K3aMeHa
(MpoMeKyTOYHBIH KOHTPOJIb (hopmupoBanust komnerenumii IK-3; ITK-4)

«5» (omauuno) — NaH MOJIHBIN, pa3BEpHYTHII OTBET HA IIOCTABJIEHHBIN BOIIPOC, OKa3aHa
COBOKYIIHOCTb OCO3HAHHBIX 3HAaHUM 00 00BEKTE, JOKa3aTeIbHO PACKPBHITHI OCHOBHBIE MOJIOXKeE-
HUSl TEMBI; B OTBETE MPOCIIEKMUBAETCS YETKasl CTPYKTYypa, JOTHYECcKasl [10CJIeJ0BaTeIbHOCTD, OT-
pakaroIasi CylIHOCTb pacCKpbIBa€MbIX MOHATHUH, TEOpPHi, siBJIeHUN. 3HaHNEe 00 00BEKTE JEeMOH-
cTpupyercs Ha (hoHE TOHMMAHHUS €T0 B CUCTEME JJaHHOM HaYKH U MEXIUCLMIUIMHAPHBIX CBSI3EH.
OTBeT MU3JI05KEH JIUTEPATYPHBIM S3bIKOM B TEPMHHAX HayKH, IOKa3aHa CIIOCOOHOCTh OBICTPO pe-
arupoBaTh HAa YTOYHSIOIINE BOIIPOCHI;

«4» (xopowio) — naH TONHBIA, pa3BEPHYTHII OTBET HA MOCTABJIEHHBIA BOIPOC, MOKA3aHO
YMEHHME BBIIEIUTHh CYIIECTBEHHbIE M HECYIIECTBEHHbIE IMPU3HAKU, NMPUYUHHO-CIIEICTBEHHBIE
cBsA3u. OTBET YETKO CTPYKTYPHUPOBAH, JIOTUUYEH, U3JI0KEH B TEpMUHAX Hayku. OHaKo gomye-
Hbl HE3HAUUTEIbHBIE OMIMOKM WM HEI0YEThl, UCTIPaBICHHbIE OaKalaBpOM C MOMOLIBIO «HABO-
JSIIMX» BOIIPOCOB;

«3» (yooeremeopumenbho) — JaH HETOJHBIA OTBET, JOTUKA M TOCIIEI0BATEIILHOCTD U3-
JIOXKEHUsI UMEIOT CYIIEeCTBEHHble HapymieHus. JlomymieHsl rpy0Oble OMMOKK MpHU ONpeAeIeHun
CYILIHOCTH PacKpbIBa€MbIX MOHATHI, TE€OpUH, SBICHUI, BCIEACTBUE HEMOHUMaHUs OakajgaBpoM
UX CYUIECTBEHHBIX M HECYIIECTBEHHBIX NPU3HAKOB M CBs3€H. B OTBETE OTCYTCTBYIOT BBIBOJBI.
YMeHue packpbeiThb KOHKpETHbIE NpPOSBICHUS OOOOIIEHHBIX 3HAHUW HE IOKa3aHo. PeudeBoe
odopmieHue TpedyeT MoNnpaBoK, KOPPEKIHH;

«2» (Heyoosremeopumenvro) — 6akajgaBp IEMOHCTPUPYET HE3HAHHE TEOPETUUYECKUX OC-
HOB IIpEIMETA, HE YMEET J€JaTh apryMEHTUPOBAHHBIE BBIBOJBI U MIPUBOJUTH IPUMEPHI, IOKA3bI-
BaeT ciaboe Bia/leHne MOHOJOTHYECKON pedblo, HE BJa/IeeT TEPMUHOIOTHEH, MPOSBISIET OTCYT-
CTBHE JIOTHYHOCTHU U TIOCJIEIOBATEIbHOCTH U3JIOKEHHSI, IENIAeT OMIMOKH, KOTOPbIe HE MOXKET HC-
MPaBUTh, JAXKE MPU KOPPEKIIMH MTPEenoaBaTesieM, OTKa3bIBaeTCsS OTBEYATh HA 3aHATHH.

Kpurtepuu oneHuBaHusl BbINOJHEHUS JA00PATOPHBIX padoT M 3alIMTHI oTYeTAa (Te-
Kyummii KOHTpoJab ¢popmupoBanusi komnerenuuii [K-3; IK-4)

«5» (omauuno): paboTa BBIOJIHEHA B CPOK; O(DOPMIICHHE B COJIep)KaTeNIbHAsl 9acTh OT4Ye-
Ta 00pa3loBbIe; padoTa BHIIOJIHEHA CAMOCTOSTEIBHO; IPUCYTCTBYIOT COOCTBEHHbIE 0000IICHMS,
3aKJII0YEHUs U BbIBOJBI. O0ydaromuiicss ObICTPO OPUEHTUPYETCS B OTYETE M OTBEYAET HA yTOU-
HSIOLLME BOIPOCHI.
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«4» (xopowio): paboTa BEITIOTHEHA B CPOK; B ODOPMIIEHHUHU OTYETA U €r0 COJIEPKATEIbHON
YacTH HET rpyObIX OmHMOOK; paboTa BBIMOJIHEHA CAMOCTOSATENBHO; MPUCYTCTBYIOT COOCTBCHHBIC
00001eHNs, 3aKITIOUYEHUsT W BBIBOJbI. OOyJaroImuiics OPUSHTHPYETCS B OTYETE M OTBEUACT Ha
YTOYHSIOIIME BOIIPOCHI C TOMOIIBIO MTPETOIaBaTEelIsl.

«3» (vOosnemeopumenvro): padboTa BBHIMOIHEHA C HapylieHHeM rpaduka; B odopmiie-
HUH, COJCPKATEILHOW YacTH OTYETa eCTh HEIOCTAaTKH; padoTa BHIMOJHEHA CAMOCTOSTEIBHO,
MPHUCYTCTBYIOT COOCTBEHHBIE 00001IeHNsI. OOyUYaIONIHIiCS ¢ TPYIOM OPUEHTUPYETCSI B OTYETE U
OTBEYAET TOJIBKO Ha MOJIOBHHY 32/1aBa€MbIX €My BOIIPOCOB.

«2» (Heyooeremseopumenvro): odopmiieHne pabOTHI HE COOTBETCTBYET TPEOOBAHUSM;
OTCYTCTBYIOT MJIM CJICIaHbI HETIPABIIIbHBIC BBIBOJIBI U 00001IeH . OOyJaronuiics He OPHUECHTH-
pyeTcsi OTYETHBIX MaTepHalIaX M HE MOKET MOSICHUTh PACCUUTAHHbBIC JTAHHEIC.

Kputepuu ouneHnBaHus BbINOJHEHHS MPAKTHYECKUX PadoOT M 3alIUTHI 0TYeTa (Te-
KyIMii KOHTPoJIb popmupoBanusi komnerenuu IMK-3; ITK-4)

«5» (omauuno): paboTa BBINOIHEHA B CPOK; O(DOPMIICHHE U COJIep KaTelIbHAsl 4YacTh OT4Ye-
Ta 00pa3oBbIe; PadOTa BBITOJIHEHA CAMOCTOSTEIBHO; IPUCYTCTBYIOT COOCTBEHHBIE 0000IICHHMS,
3aKJTFOYCHUS U BBIBOJBI. OOydJaromuiics ObICTPO OPUCHTHPYETCS B OTYETE W OTBEUYACT HA yTOY-
HSIOIINE BOTIPOCHI.

«4» (xopowo): paboTa BBITIOJIHEHA B CPOK; B OPOPMIICHHH OTYETA M €TI0 COJePKATEIBHOM
YaCTH HET rpyObIX OMIMOOK; paboTa BBIMOJIIHEHA CAMOCTOSTEIILHO; IPUCYTCTBYIOT COOCTBEHHBIC
00001IeHNs, 3aKIFOYCeHUsT W BBIBOJbI. OOyJarOmuiics OPUSHTHPYETCS B OTYETE M OTBEUACT Ha
YTOYHSIIOLIME BOIPOCHI C TOMOIIBIO MIPEIoIaBaTelIsl.

«3» (vOosnemeopumenvro): padoTa BBHINOIHCHA ¢ HapylieHHeM rpaduka; B odopmiie-
HUU, COJIEP’KaTENbHON YacTH OTYeTa €CTh HEIOCTAaTKH; padoTa BBINOJHEHA CaMOCTOSTENBHO,
MPUCYTCTBYIOT COOCTBEHHBIE 00001IeHNsA. OO0yJaromuics ¢ TPyJAOM OPUCHTHPYETCS B OTUYETE U
OTBEUaeT TOJHKO Ha MOJIOBUHY 33J]JaBA€MBIX €My BOIIPOCOB.

«2» (neyooenemeopumenvbro). opopmieHue pabOThI HE COOTBETCTBYET TpPEeOOBAHUSIM;
OTCYTCTBYIOT HJIU CJI€JIaHbl HEMPABUIbHBIE BBIBOBI 1 00001IeHHs. OOyJaromuics He OpUEHTH-
pyeTcs OTUYETHBIX MaTepUaIaXx M HE MOXKET TOSICHUTh PACCUYMTAHHBIE IAHHBIC.

Kpurepun oneHuBaHUSA BBINOJHEHUA 33aJaHUI B TeCTOBOI (popMe (TeKyUIUil KOH-
Tposib ¢popmupoBanusi komnerenuuu IK-3; ITK-4)

[To uToram BBITIOTHEHUS! TECTOBBIX 3a/IaHUM OIIEHKA MIPOU3BOJAUTCS 1O YETHIPEXOATITbHON
mkane. [Ipu npaBUiIbHBIX OTBETAX Ha:

86-100% 3amanuii — OleHKa «J» (OMIUUHO);

71-85% 3amanuii — olIeHKA «4» (Xopouio);

51-70% 3amaHuii — orieHKa «3» (Y0081emeopumenbHo);

MeHee 51% - onieHka «2» (Hey0oeiemseopumensho).

Kpurepun oneHuBaHus Kelc-3aHATHS (TEKyIIMH KOHTPOJIb (PDOPMHPOBAHUS KOM-
nerennuii [TK-3; IMK-4):

«5» (omauuno): paboTa BBIIIOJHEHA B CPOK; COAEpIKATENIbHAS YacTh JOKJIa/Aa U Mpeio-
’KEHHBIE MEPOIIPHUATHSI 00pa3IOBbIe; MPUCYTCTBYIOT PEKOMEHIAINH, 3aKIIFOYCHUS W apTyMEHTH-
poBaHHBIE BBIBOJIBI. O0yUaromuiicsl MPaBUILHO OTBETHII HA BCE BOIPOCHI MPH 3alUTE MPOEKTA.
[TprHUMAI aKTHBHOE YYacTHE B AUCKYCCHH.

«4» (xopowo): paboTa BBINIOJIHEHA B CPOK; B COAEPIKATEIILHON YaCTH JIOKJIaJa U Mpeasio-
’KEHHBIX MEpOIPHUATHAX HET IpyOBIX OMMOOK; MPUCYTCTBYIOT PEKOMEHJAINH, 3aKIIOUCHUS U
apryMEHTHPOBAaHHBIE BBIBOIBI. OOYJAIOLINIICS P 3allIUTE MPOEKTa MPAaBUILHO OTBETHII HA BCE
BOIIPOCHI C TIOMOIIIBIO IperoaaBareis. [Ippuanman yqactue B JUCKYCCHU.

«3» (voosnemsopumenvro): paboTa BBHIIIOJHEHA C HApYILICHWEM IpaduKka; B CTPYKTYpe U
NPEeATI0KEHHBIX MEPOIIPHUATHSIX €CTh HEOCTATKU; B JOKIAAE MPUCYTCTBYIOT COOCTBEHHBIC BBI-
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BoJbl. OOyuaromuiicss mpu 3aluTe MPOEKTa OTBETHJ HE Ha Bce Bompochkl. OOydaromuiics He
[IPUHUMAJ Y4aCTUE B JUCKYCCUMU.

«2» (HeyOoosnemeopumenbHo): TPEIJIOKEHHBIE MEPONPUATHS SBISIOTCA HE d()(eKTHB-

HBIMH; OTCYTCTBYIOT WJIM CZEJIaHbl HETIPaBUIbHbIE BBIBOBI M pekoMeHaanuu. O0yuaronuiics He
OTBETHJI HA BOIIPOCHI MPH 3aIuTe MpoekTa. OO0yJaronmiics He MPUHUMAJ y4acTHE B IUCKYCCHH.

7.3. TunoBble KOHTPOJILHbIE 32IaHNUSI HJIH MHbIE MaTePHAJIbl, HE00OX0IMMBbIE J1JIsl OLIEHKH

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

3HAHMA, YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapPaAKTEePU3YIOIIHUX 3TANbI
(opMupoBaHus KOMIETEeHIIUI B IIpoIecce OCBOCHUs 00pa30BaTeIbHOI MPOrpaMMbl

KoHTpoJibHBbIE BONPOCHI K 3K3aMeHY (MPOMEKYTOYHbII KOHTPOJIb)

[TpouexuBanue. Knaccubukanus pemetok. Y cnoBus padoTel. CxeMa yCTaHOBKHU PELIETKH.
[TeckoOBKH: TPUHIMIT JEHCTBUS, KiIacCH(UKAIMSA TIECKOJIOBOK, yciaoBus pabotel. Cxema
YCTPONCTBA TOPU30HTAIIBHON MECKOJIOBKH C MPSMOJIMHENHBIM JIBU)KEHHEM BOJIBI.
Beprukanbabie oTcToMHUKH. CXxeMa yCTpOHCTBA BEPTUKAIBLHOIO OTCTOMHUKA C BITYCKOM BO-
IIbl Uepe3 LIEHTPalbHYI0 TPYOy ¢ pactpyooM. [Ipuniun aeiictus. Ycnosus pabotsl. [Jocro-
MHCTBA U HEJTOCTATKHU.

I'opusoHTaneHble oTCcTOMHUKU. CxeMa ycTpoiicTBa oTcToiHuKa. [Ipunuun neicteus. Ycmno-
BUs paOoThI. JJOCTOMHCTBA U HETOCTATKH.

Panuanbueie oTcToiHuKHU. YcnoBus paboTel. [Ipuniun paboTsl paaranbHBIX OTCTOWHUKOB C
LEHTPaJIbHbIM U NepU(EPUUECKUM BIIYCKOM CTOUYHBIX BOJ. JJOCTOMHCTBA U HEOCTATKU.
Cxema M mpHHUMI pabOThl HAIOPHOTO THApPOLMKIIOHA. [IpeumyiiecTBa U HEIOCTATKU TH-
POLIMKIIOHOB.

Knaccugukarus GuibTpoB ¢ 3epHUCTOM 3arpy3koil. Cxema cKoporo oJJHOCJIOHHOTo GpuiIbTpa
B paboueM noJioxkeHuu. LIk paboThl yCTaHOBKH.

JIByxCioOiiHBIE M KapKacHO-3achImHbIe puIbTpbl. Cxema KapKacHO-3achITHOTO (UIbTpa B pa-
6ouem nonoxeHuu. L{uki paboThl yCTaHOBKHU.

Cxema u mpUHIMIT pPabOThl KOHTAKTHOTO OCBETIAUTENS. JlOCTOMHCTBA M HEJJOCTATKH.
[TpuHIMNIMaTbHAS TEXHOJIOTUYECKAsl CXeMa OYUCTKU CTOYHBIX BOJ KOAryJsiMed U uioKys-
LUEH.

Knaccudukanus cmecuteneit. Y ciaoBust paboTel. JJocCTOMHCTBA ¥ HETOCTATKH.

CxeMmbl yCTpoiicTBa KaMep XJI0MbeoOpazoBaHusl. Y CIOBHs pabOTHI.

®dnoTanus ¢ BblIEICHUEM BO3yxa U3 pactBopa. Ctaguu npouecca. [IpuHImMnuansupie Tex-
HOJIOTHUECKUE CXeMbl BAKYYMHOM 1 HamopHoi ¢ioranuu. J[ocTOMHCTBA M HEAOCTATKH.
CoBpeMeHHbIE CXEMbl YCTAaHOBOK HAaNlOpHOU (piroTanuu.

®dnoTtanus ¢ MEXaHUYECKUM JUCIIEPTUPOBAaHUEM BO3J/lyXa, O€3HANOpHbIE YCTAaHOBKH, ITHEB-
MaTH4eckue (I0TAallMOHHBIE YCTAHOBKH B T.4. C MOJadell BO3/ayXa yepe3 MOpUCThle MaTepu-
azbl. Y CIIOBHS IPOBEIEHHUs IIPOLECCa.

TexHonornueckoe oopmiieHne MPOLECCOB aICOPOIUH: CTATUUECKUN U JTUHAMHYECKUH Ba-
PHUAHTHI.

Cxema ycTpoOMCTBa HAIMOPHOTO MAPALICTbHOTOYHOTO MOHUTOBOTO (prutbTpa. Llukn paboTsr
MOHHUTOBOM YCTaHOBKH.

Cxema ycTpoiCcTBa HaIMIOPHOTO MPOTHBOTOYHOTO HOHUTOBOTO (hruibTpa. L{ukim paboTel HOHU-
TOBOM YCTaHOBKH.

Cxema yCcTpoiCTBa HAITIOPHOTO MOHUTOBOTO (UIBTPA CMEIIAHHOTO AeUCTBUS. [{MKiI paGoTh
MOHUTOBOM YCTAHOBKH.

Teopus mpouecca 3IEKTPOKOATYIISALMH, TAIbBAHOKOATYIISIUU. TE€XHOJIOTMYECKUE pa3Inyus
IPUMEHEHHUS 3TUX METOJIOB.

Teopus nporecca snekrpoduotanuu. [IpuHnunuanbHas cxema 31eKTpodIOTaMOHHOTO al-
napara.
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22. Teopus mporuecca 3iekTpoauanusa. [IpuHIunHaIbHble CXEMbl BKIIOUEHHS JIEKTPOIUAIN3-
HBIX YCTaHOBOK.

23. KoHCTpyKIIMM anmaparoB sl MPOBEACHHS IMPOIECCOB OOPAaTHOrO OCMoOca U YIbTpaduiib-
Tpauuu. JJoCTOMHCTBA U HEIOCTATKH.

24. buonornveckasi OUMCTKA B a3POTEHKAX: OKHUCIUTEIbHAS MOIIIHOCTh, OCHOBHBIE JTAIbl OYHCT-
KH, KJacCu(pUKAIMU adpOTeHKOB. [IpuHIMNHAaIbHAS CXeMa YCTAHOBKH OMOOYHCTKHU C ad3po-
TeHKOM. OCHOBHBIE METO/IbI MHTCHCU(UKAIINH PAOOTHI a9POTEHKA.

25. buonornveckass o4McTKa B OMOQHIBTPaX: OKHCIMTEIbHASs MOIIHOCTH, OCHOBHBIC ATAaIlbl
OUMCTKH, KIaccuuranus OuopuibTpoB.

26. [TpuHIMnuanpHas cxeMa yCTaHOBKH OMOOYMCTKH ¢ OnmodmibTpoM. Cxema yCTpPOWCTBa CEK-
un OnouibTpa ¢ miacTMaccoBoi Hacaakoil. OCHOBHBIE METO/IbI HHTCHCU(UKAIIMH PaOOTHI
ouoduIbTpa.

27. TpeboBaHUs, IPEABSABISIEMbIE K CTOYHBIM BOJIaM, MOCTYMAIONIMM Ha a3POTEHKH M OMO(UITb-
TPBI.

28. buonornveckas ounctka B ononpynax. Cxema OMOXMMHUYECKUX B3aUMOACHUCTBUI B OKHCIIH-
TEJILHOM TIPYY.

29. AHaspoOHast 0OYMCTKA CTOYHBIX BOJ. Cxema ycTpOHCTBa METaHTEHKA.

30. OcHoBbI MeTo/1a Tapoda3HOTO OKUCICHHS («OTHEBOM MeToa»). LIMkIIoHHBIE KaMephl U Teun
C TICEBJ00KMKEHHBIM CJIOEM: MTPUHLIUT JICHCTBHSA, TOCTOMHCTBA U HEJJOCTATKH.

31. TeXHOJIOTUYECKUE PEIICHUSI OYMCTKUA CTOYHBIX BOJ PA3jIMYHBIX OTPACICH MPOMBIIUICHHO-
CTH.

3aganus B TecTOBOM opme (TeKyIIMii KOHTPOJIb)
®parmMenT K pasaeny «PU3HKO-XHMMHUYECKasd 0YHUCTKA CTOYHBIX BOIX»

1. ®aoTanMOHHBINA METOJI O3BOJISIET YAANATh U3 CTOYHBIX BOJ]

a) rpy0oauciepcHbIC TPUMECH

0) KOJUIOMAHbIE TPUMECH (C TIPEIBAPUTENBHOM Koarymsauueil 1 Giaokysueil)

B) PaCTBOPEHHBIC B BOJIE Ta3bl

') paCTBOPEHHBIE B BOJIE IIPUMECH MOJIEKYJIIPHOM U MOHHOM CTENEHM TUCIEPCHOCTH (C UCHOIb-
30BaHUEM (DJIOTOPEAreHTOB)

2. IIpermy1iecTBOM HaOPHOU (pioTaluy ABISETCS

a) oOpa3oBaHUe My3bIPHKOB I'a3a, UX CIUIAHUE C YaCTHIIAMU 3arpsi3HEHUH M BCIUIBIBAaHME arpe-
raToB IIPOMCXOJUT B CIIOKOMHOM cpejie

0) MO3BOJISIET PErYJIMPOBATh CTENIEHb NEPECHIIIEHUSI B COOTBETCTBUHU € TpeOyeMoit 3¢ (eKTUBHO-
CTHIO OYMCTKU CTOYHBIX BOJI NMPY HAYAIHbHOW KOHIICHTPAIIUU 3arpsi3sHeHU 10 4-5 /11 1 6oree

B) MPOCTOTA anmapaTypHoro opopmieHus nporecca U OTHOCUTEIBHO MaJlble PacXo/Ibl JHEPIUU

3. YkaxuTe OCHOBHBIC KOHCTPYKTUBHBIC 3JICMCHTBI CXCMBbI BaKyYMHOﬁ q)HOTaL[I/II/I.

4. HemoctaTKOM MeTOZla BAKYYMHOM (hI0TallMu SBISIETCS
a) 3apacTaHue U 3aCOPEHHE Top
0) BBICOKAst OOBOJHECHHOCTh TICHBI
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B) OTpaHMWYEHHBIM AMaNa30H NPUMEHEHUsS: KOHILIEHTpAlUs 3arpsA3HEHUN B CTOYHOM BOJIE HE
JIOJDKHA TIpeBbIaTh 250 Mr/n

5. HemocraTtkoM MeToaa ¢uioTanuu ¢ mojadeld Bo3ayxa uepes3 MOPUCThIe MaTepHaIIbl SBIISICTCS

a) 3apacTaHue U 3aCOpPEHHE MOp

0) BBICOKast 0OBOJHEHHOCTH TICHBI

B) OTpaHUYCHHBIA AWAMA30H MPUMEHEHUS: KOHIEHTpPALUs 3arpsi3HEHUH B CTOYHOH BOJE HE
JIOJDKHA TIpeBbImaTh 250 Mr/n

6. [Ipu COBMECTHOM MCIOJIB30BAHUN KOATYIISIHTOB M (DJIOKYJISTHTOB
a) CHayaya J03UPYIOT (IIOKYJISTHT

0) cHauasa T03UPYIOT KOAryJIsHT

B) peareHThl T03UPYIOT OJTHOBPEMEHHO

7. C yBenmmueHUEM MYTHOCTH BOJI 71032 KOAryJIsiHTa
a) YBEIIMYMBACTCS

0) yMeHbII1aeTcs

B) HEM3MEHHA

8. 'pamuieHTHAs KOATYJISLNS IPOTEKAET 3@ CYET CTOJIKHOBEHUS M CITMIIAHUS YACTHIL
a) BCIIGACTBHE ITEPEMEIINBAHNS U KOHTAKTa MHKPO- M MaKPOTIOTOKOB

0) B pe3ynbpTaTe OPOYHOBCKOTO BUKCHHS

B) JIBIDKYIIUXCS C Pa3JIMYHON CKOPOCTBIO IO/ ICHCTBUE CHITBI TSKECTH

9. Ilpu mpumeHeHUH (IIOKYISTHTOB COBMECTHO C KOAryJIsIHTaMH JUisi o0pa3oBaHUsl HaumOolee
IUTOTHBIX U KPYITHBIX XJIONBEB U pa3pyLIeHUs IIEPBUYHBIX PHIXJIBIX CTPYKTYP TPEOYIOTCS

a) MOBBIIICHHBIC T'PAIUCHTBI CKOPOCTH U Ooee AJATCIIBHOC MEPEMCIIMBAHNUE BOJbL

0) MOHMKEHHBIE TPAIMEHTHI CKOPOCTH U 0OJIee JUTUTENBHOE MEPEMEITHBAHIE BOIbI

B) MOBBIIICHHBIC I'PAJUCHTBI CKOPOCTHU U MECHEC NJIUTCIIBHOC MEPEMCIIMBAHNE BOJIbI

T') IOHKEHHBIE TPAJINEHTHI CKOPOCTH U MEHEE JTUTENIEHOE TIEPEMEIINBAHNE BOJIBI

10. [ng gactuil HeOOMBIIUX Pa3MEPOB, MeHee 1—-3 MKM, HE3aBUCUMO OT MX HAXOXKJIEHUS B He-
MOJIBIDKHOM BOJIC WJIM B BOJIC, TICPEMEIIMBACMON C Pa3IMYHON CKOPOCTHIO, OCHOBHOE 3HAYCHUE
HMeeT

a) MOJICKYJISIPHO-KWHETUIECKAas KOAryJIsIus

0) rpagueHTHAs KOAryJsIus

B) TPaBUTAIIMOHHAS KOATYJISIIHS

11. Eciii MoKy sSIpHO-KUHETHYSCKAsT U TPAJIMCHTHAS KOAryJIsAIns MPOTEKAIOT YCIIEITHO, OT/e-
JICHHUE XJIOMBEB MPOU3BOISAT

a) B OTCTOMHHUKAX

0) KOHTaKTHBIX OCBETIUTEIISIX

B) puibTpax

r) (oTaTopax

12. B npouecce paboTbl HOHUTA TPOUCXOIUT:

a) ajcopOIMsi HOHOB U3 pacTBOpa HA HOHUTE;

0) 0OMEH OIHOMMEHHO 3apsKEHHBIX HOHOB;

B) 00pa3oBaHKE MAJIOPACTBOPUMBIX COCTUHECHUM.

13. CuIbHOKHCIOTHBIE U CIIa0O0KUCIOTHBIE KATUOHUTHI OTJIMYAFOTCS .
a) BEJIMYMHOM MTOJTHOM OOMEHHOM €MKOCTH;
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0) KOHCTAHTOM TUCCOLMAIIMYA MOHOTEHHBIX TPYIII;
B) paCTBOPUMOCTBIO B BOJIE.

14. Tlonnas oomenHnas emkocth nonuta (ITOE) 3aBucur ot:
a) CKOPOCTH TMPOITYCKaHHs PacTBOPA;

0) KPYITHOCTH 3€pEH MOHHTA,

B) cioco0a CMHTE3a HOHUTA.

15. Tlox B1a)XHOCTHIO MOHUTA MOIPA3yMEBACTCS:

a) KOJIMYECTBO BO/JIbI, COJIEPKAIEIICS B HOHUTE;

0) KOJIMYECTBO BOJIBI, IpUXOIsIeecs Ha | T moHMTA (B IepecueTe Ha aOCOIIOTHO CYXOii Bec), B
HaOyXIlIeM COCTOSIHUH T1OCJIE OT/ICIICHUS KarnelbHOU (MOBEPXHOCTHOI) BOIbL;

B) KOJINYCCTBO BOJABI B H3.6yx1H€M HOHUTE, IMIPUXOAAICCCS HAa CAUMHHUIY HOHOT'CHHBIX I'PYIIII.

Bonpocsl, BBIHOCHMBIE HAa KOJUIOKBHYM K JIA00paTOpHO# padore (TeKyIMii KOHTPOJIb)
«HccnegoBanue npouecca OYMCTKH BOJbI OT Cy/Ib()aTa MarHus MeTO10M HOHHOI0 00MeHa)
®parMeHT K pasaeiny «PU3NKO-XUMHYECKAS 0YMCTKA CTOYHBIX BOI»

1. Tunsl, KIacCUpUKAIKA U CTPOSHHE HOHUTOB.

2. Tunel 1 npuMepbl HOHOOOMEHHBIX peaKIUii.

3. MexaHu3M KHHETHKH TPOIIecca HOHHOTO OOMEHa.

4. OcHOBHbIE (U3UKO-XUMHMUYECKHE U TEXHOJOIMUECKHE XapaKTePUCTHUKHM HOHUTOB. MeTombl
OTIpeIeJIeHUs] OCHOBHBIX CBOMCTB HOHOOOMEHHBIX CMOJI.

5. HekoTtopsle 3a1aun cTaTUKU MOHHOT'O OOMEHa.

6. OCHOBBI IMHAMUKH HOHHOTO OOMEHA.

7. Texnonornyeckoe o(hopMIIEHHE NPOLIECCOB HOHHOTO OOMEHA.

8. MeToka mpo1eccoB CoOpOLMU 1 pereHepaiii HOHUTOB, PACYETHI.

Keiic-3a1anue no urpoBoMy nNpoeKTHPOBAHMIO (TEKYIIHII KOHTPOJIb)
«Pa3paboTka (cOBepIICHCTBOBAHME) TEXHOJIOIHYECKOI CXeMBbI OYHCTKH CTOYHBIX BOI»
®parmeHT K pasaeny «TexHosornyeckue pemieHusi OUHMCTKH CTOYHBIX BOJ
Pa3JIHYHBIX 0TpacJeil NPOMBIILIEHHOCTH»

3aBOI[ HUMECT B CBOEM COCTaBC BHGKTpOCTaHeHHaBHHLHLIﬁ, )I(eJ'Ie3HOI[0p0)KHLII>i, SHEPToO-
0oex, Hex apToMaTu3ainnu, SJICKTPOLCX.

B pe3yiibTaTe HpaKTquCKOﬁ ACATCIIBHOCTH NPCAIIPUATHA 06pa3y}0Tc;1 MIPOMBIIIIIICHHO-
JIMBHEBBIC CTOYHBIC, KOTOPELIC 0e3 OYMCTKH C6paCI)IBaIOTC$I B BOJOTOK pBI60X03HﬁCTBeHHOFO
Ha3HA4YCHHA CO CICAYHOIIUMU IMMOKA3ATCIISIMU

"  pacxoj CTOYHBIX BOJ 120 M%/a
"  COCTaB CTOYHBIX BOJI:

— HEPTENPOTYKTHI 1,2 mr/n
— B3BEIIICHHBIE BEIIECTBA 200 Mr/n
—xkeneso (1) 3,98 mr/n
3aganue:

1. PaccunrtaTh HEOOXOJUMYIO CTENIEHb OUYMCTKU CTOYHBIX BOJ MPHU cOPOCE CTOYHBIX BOJ B
BOJIOTOK PbIO0XO03HCTBEHHOTO HA3HAUYEHUSI.

2. IlpennoxuTh U 00OCHOBATH TEXHOJOTHYECKHE PEIICHUS MO JOCTHKEHHIO KayecTBa
OUYUCTKH CTOYHBIX Boa A0 ypoBHs [IJIK ¢ ykazaHueM CTENEHH OUUCTKH 10 CTAIUSM.

3. Paccunrtarh 3 PeKTUBHOCTD OYMCTKHU MPEAIOKECHHON TEXHOJIOTHIECKON CXEMBI.

4. Ha ocHOBaHMM NPEIJIOKEHHBIX CTENICHENH OYMCTKU PacCYMTaTh KOHIICHTPALIMH 3arpsi3-
HSIOIUX BEIECTB MOCE KaKI0W CTaAUHU.

5. Paccunrare MatepuaibHbIi OanaHC OAHOM CTYNIEHH OYHUCTKH.
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7.4. CooTBeTCTBHE IKAJIbI OLICHOK M YPOBHEe# c()OPMHPOBAHHBIX KOMIIETEHIIHI

Yposens chop-
MHUPOBAHHBIX
KOMIIETEHIINH

Orenka

IlosacHenus

Bricokuii

OTJIIMYHO

TeopeTnueckoe cofepxkaHue Kypca OCBOEHO IIOJIHOCTHIO,
BCE MPEyCMOTPEHHBIE MPOrpaMMoi 00yueHus yueOHbIe 3a-
JaHWA BBIMOHEHBI. O0yJaromuiics: IeMOHCTPUPYET BBICO-
KW ypOBEHb 3HAHUN METOJIOB 3aIlIUThHI BOJHBIX PECYPCOB U
000py1I0BaHUS BOJIOOYNCTKH; CITIOCOOHOCTH CAMOCTOSATEIHLHO
000CHOBBIBATh KOHKPETHBIE TEXHUYECKHUE PEILICHUS U y4acT-
BOBATh B COBEPIICHCTBOBAHMH TEXHOJIIOTUIECKUX MTPOIIECCOB
U PEKUMOB BOJJOOYHCTKH B COOTBETCTBUHU C TPEOOBAHUSIMHU
PUPOJOO0XPAHHOTO 3aKOHOIATEIHCTBA; BEICOKUE YMEHHUS U
MPAKTUYECKHE HABBIKA KOHCTPYKTOPCKO-TEXHOIOTUYECKOTO
aHaJM3a M pacyeTa napaMeTpoB (PU3HKO-XUMHUYECKUX MPO-
[[ECCOB OYHUCTKH CTOKOB, 3JIEMEHTOB AKOOHO3aLTUTHOTO 000-
PYAOBaHUSs, TOTOB MCIIOJIb30BaTh HOPMAaTHBHO-TIPABOBYIO
JIOKYMEHTAIMIO B 00JIACTH OXPaHbl BOJAHBIX OOBEKTOB, B T.U.
npyu 000CHOBAaHWUW CHIKEHHSI SKOJIOTUIECKUX PUCKOB MIPH
pacuIMpeHnH, PeKOHCTPYKIIMU ¥ BHEAPEHUH HOBBIX IKOJIO-
TUYECKH 0€30IacCHBIX TEXHOJOTUI 1 000pYJOBAHUS

bazosrIit

XOPOIIIO

TeopeTtrueckoe cofiepaHue Kypca OCBOSHO MOJHOCTHIO,
BCE TIPETyCMOTPEHHBIC MPOTrpaMMOii 00yUeHHUs yueOHbIe 3a-
JaHUs BIMONMHEHbI. O0yJaronuiicss 1IeMoHCTpupyeT 6a30-
BBI YPOBEHb 3HAHHI METOJIOB 3aIIUTHI BOJIHBIX PECYPCOB U
000py0BaHNUs BOAOOUYUCTKH; CIIOCOOHOCTh CAMOCTOSITEILHO
000CHOBBIBATh KOHKPETHBIC TEXHUYECKHE PEIICHUS U y4acT-
BOBAaTh B COBEPIICHCTBOBAHUHU TEXHOJIOTHUYECKUX MPOIIECCOB
U PEKUMOB BOJIOOYHCTKH B COOTBETCTBHHU C TPEOOBAHUSIMH
MPUPOIOOXPAHHOTO 3aKOHOIATENHCTBA; 0a30BbIC YMEHUS U
MIPAKTUIECKHE HABBIKA KOHCTPYKTOPCKO-TEXHOJIOTHIECKOTO
aHaJIM3a U pacueTa mapameTpoB GU3HKO-XUMHUECKHUX TPO-
IIECCOB OYHCTKH CTOKOB, 2JIEMEHTOB 3KOOHO3aIIUTHOIO 000-
pPYyIOBaHMs, TOTOB UCIIOJIb30BaTh HOPMATHBHO-TIPABOBYIO
JIOKYMEHTAIMIO B 00J1aCTH OXpaHbl BOJAHBIX 0OBEKTOB, B T.4.
pr 000CHOBAHHUH CHUKEHHS KOJIOTHYECKUX PUCKOB MPHU
pacCIIMpeHHUH, PEKOHCTPYKITUHM M BHEJPEHUH HOBBIX 3KOJIO-
TUYECKH 0€30MacCHBIX TEXHOJIOTUI 1 000pYyI0BaHUS

IToporossiii

YIOBJIETBO-
PHUTEIIBHO

Teoperudeckoe conepkaHne Kypca OCBOCHO YaCTUIHO,
OOJIBITMHCTBO MPEIyCMOTPEHHBIX POTrPaMMOi 00yUeHHS
y4eOHBIX 3aJJaHUH BBIIIOJHEHO, B HUX UMEIOTCS OLIUOKH.
OO0yuaromuiicss AEMOHCTPUPYET MOPOTOBBIA YPOBEHBb 3HAHHIA
METO/OB 3aIUThl BOJHBIX PECYPCOB M 000pYI0BaHMsI BOJO-
OYHUCTKH; CIIOCOOHOCTHh 00OCHOBBIBATH KOHKPETHBIE TEXHU-
YEeCKHE PELICHHs U Y9acTBOBAaTh B COBEPIIEHCTBOBAHUH TEX-
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Ypogens chop-
MHPOBAHHBIX Onenka [Nosicuenus
KOMIIETEHIINH

HOJIOTHYECKUX MPOIIECCOB U PEKUMOB BOJIOOYHCTKU B COOT-
BETCTBHU C TPEOOBAHUSIMU MPUPOTOOXPAHHOTO 3aKOHO 1A~
TCIIbCTBA, MMOPOTOBLIC YMCHUS U NPAKTHYCCKUC HABBIKHA KOH-
CTPYKTOPCKO-TEXHOJIOTHYECKOT'O aHaJIM3a U pacyeTa napa-
METPOB (PU3HKO-XUMHUYECKUX MPOLECCOB OYHCTKU CTOKOB,
AJIEMEHTOB 3KOOHO3aIIUTHOTO 000PYI0BaHUS; TOTOB HC-
M0JIb30BaTh HOPMATHBHO-TIPABOBYIO TOKYMEHTAIMIO B 001a-
CTH OXPaHbI BOJAHBIX 00BEKTOB, B T.4. IIPU 0OOCHOBAHUHU
CHIDKEHHS 9KOJIOTHYECKUX PUCKOB MPH PACIIMPEHUH, Pe-
KOHCTPYKIIMU ¥ BHEAPEHUH HOBBIX DKOJIOTHUECKHU Oe30mac-
HBIX TEXHOJIOTUH U 000py10OBaHUS

Teoperudeckoe conepkaHue Kypca He OCBOCHO, OOJIBIINH-
CTBO IPEAYCMOTPEHHBIX MMPOTPaMMOii 00y4YeHHUsT yueOHBIX
3aJJaHui JIMOO HE BBITIOJHEHBI, JIN0O COJIepKAT IPyObIe
OIIMOKM; JOTOJIHUTEIIbHAS CAMOCTOSITEIIbHAS paboTa Hal
MaTepHajioM He MpHBeJia K KAKOMY-JTH00 3HAUYUTEILHOMY
IIOBBIINICHUIO Ka4yeCTBa BBITIOJIHCHUA y‘-Ie6HBIX 3a11aH1/1171.
OOyuJaromuiics He 3HaeT METOJIOB 3aIIUThl BOJHBIX PECyp-
COB U 000PYAOBaHUS BOJOOYNCTKH; HE CIIOCOOEH 000CHO-
BbIBaTh KOHKPETHBIC TEXHHUYCCKUE PEIICHHS U y4acTBOBATh
HCYOAOBJIC- B COBCPIICHCTBOBAHHNU TCXHOJOTMYCCKUX MTPOUECCOB U pEe-
Huszknit TBOPUTENb- | )KUMOB BOJIOOYMCTKH B COOTBETCTBUH C TPEOOBAHUAMMU MPU-
HO POZI0OXPAHHOTO 3aKOHOATEIHCTBA; HE IEMOHCTPUPYET
YMEHUS U MPaKTHUECKUE HaBBIKM KOHCTPYKTOPCKO-
TEXHOJIOTUIECKOTO aHAIN3a U pacyeTa mapaMeTpoB PU3NKO-
XMMUYECKHX MPOLIECCOB OYUCTKH CTOKOB, 3JIEMEHTOB KO-
OMO3aIIMTHOTO 00OPYIOBAHMS; HE TOTOB UCIIOJIH30BATh
HOPMAaTHBHO-TIPABOBYIO JOKYMEHTALIMIO B 00JIACTH OXPaHbI
BOIOHBIX O6’I)€KTOB, B T.4. IpH 000CHOBaHHWHU CHIUKEHHUS DKO-
JIOTMYECKUX PUCKOB MPHU PaCIIUPEHUH, PEKOHCTPYKIUH U
BHCAPCHHUU HOBBIX 3KOJOTHYCCKHU 0e30MacHbBIX TEXHOIOTUH
U 000pyIOBaHUS

8. MeToauyeckune yKazaHus 1Jisl CAMOCTOATEIbHOM padoThbl 00y4aroLUXCst

CamocrodaTenbHas paboTa CrOCOOCTBYET 3aKPEIJICHHIO HAaBBIKOB Pa0OTHI C y4eOHOW U
HAyYHOU JIUTEPaTypOM, OCMBICICHUIO U 3aKPEIJICHUIO TEOPETUYECKOTO MaTepuaia 1o yMEHHUIO
aHAJTM3UPOBATh TEXHOJIOTWYECKHUE JIMHUU C MO3UIMH SHEPro- U pecypcocOepekeHus, apryMeH-
TUPOBAHO IMpeAsaraTh 3K0JI0rHYecKd 0e30MacHble TEXHOJIOTHH, BKII0Yass 000CHOBAaHHBIN BHIOOD
METO/a M ammnaparypHoro o(opMieHHs TEXHOJIOTMYECKOIo Ipolecca, MO3BOJISIONINE MaKCH-
MaJbHO MMHMMM3UPOBATh HETaTMBHOE AHTPOIOI€HHOE BO3JEHCTBUE OMAcCHOCTEH Ha BOJHYIO
cpeny. CamocTosiTennbHasi paboTa BBINOJIHSAETCS BO BHEAYAUTOPHOE (ayIUTOPHOE) BpeMs IO 3a-
JaHUIO0 U TPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 €ro HernocpeiCTBEHHOIO
ydacTus (IIpM 4aCTUYHOM HENOCPEICTBEHHOM YYAaCTHUU IPENOJABaTENsl, OCTaBJISAIOLIEM BEAY-
YO POJIb B KOHTPOJIE 32 pabOTO# CTYJEHTOB).

Dopmbl camocmoamenvHol pabomul 6akanaBpoB pazHooOpa3Hbl. OHU BKIIIOYAIOT B ceOsi:

- 3HAKOMCTBO, U3yYEHHE U CHUCTEMATU3ALMI0 HOPMATUBHO-IIPABOBBIX JIOKYMEHTOB B 00-
JacTU OXpaHbl OKPYXKAIOIIEH cpeapl M MPOMBIIUICHHONH 0€30MacHOCTH: 3aKOHOB, ITOCTaHOBIIC-
HUH, yKa30B, HOPMaTHBHO-MHCTPYKIMOHHBIX M CIPAaBOYHBIX MaTEpUANIOB C HCHOJIb30BAHUEM
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UH(POPMALMOHHO-TIONCKOBBIX cucteM «KoncynbranT [lmocy, «["apant», rinobansHol cetn «MH-
TEPHETY,

- U3y4eHue y4eOHOU, HAydYHOW M METOIUYECKOW JTUTEPATyphbl, MATEPHAIIOB MEPHOIUYIC-
CKUX M3aHUI C IPUBJICUECHUEM DJIEKTPOHHBIX CPEICTB OYULUAIBHON, CTATUCTUYECKON, epuo-
JMYECKOM U HaydHOU WH(pOpMAIINH;

- CO3JaHMe NPE3EHTAUI U JOKJIAI0B 110 YCIOBUIO KEHC-3aJaHMsl.

B nporuecce n3ydeHus TUCHMILIMHBI « T€XHOJIOTHS OYUCTKH CTOYHBIX BO/I» OakalaBpaMu
narnpasieHus 05.03.06 — Dxosorust u mpupoonoib3oBanue (nmpoduinb — [Ipupogonons3oBanue
Y OXpaHa OKPYKArOILEH CPebl)» OCHOBHBIMU BUJIAMH CAMOCTOSITEIIbHOW paOOThI SBIISIOTCS:

- MOArOTOBKA K ayJAUTOPHBIM 3aHATUAM (JEKLMSIM, IPAKTUYECKUM U J1a0OpPaTOPHBIM 3a-
HATUSIM) U BBIIIOJTHEHUE COOTBETCTBYIOLIMX 33JIaHUN;

- caMOCTOsTEIbHAsl paboTa Ha/l OTAEIbHBIMU TEMAaMU Y4€OHOM TUCLMILUIMHBI B COOTBET-
CTBUU C Y4€OHO-TEMaTUYECKUM ILJIAHOM;

- IOATOTOBKA JIOKJIA/I0B U NIPE3EHTAli B paAMKax BBIIIOJIHEHUS Kelic-3alaHus;

- BBIIIOJIHEHUE TECTOBBIX 3aJaHUI;

- IOATOTOBKA K 3K3aMEHY.

Jlabopamopnvie 3anamus — 310 (HopMa ydeOHOTO TpoIecca, IPOBOAUMAS ISl H3YUCHUS H
UCCIIE/IOBAHMS XapaKTePUCTUK 33/1aHHOTO O0OBEKTa M OpraHu3yeMoe I0 IpaBWIaM HaydHO-
AKCIIEPUMEHTAILHOTO MCCIIEIOBAHMS (OIbITa, HAOTIOCHUSI, MOJICTMPOBAHNS) C TIPUMEHEHHEM CIIe-
UAIBHOTO 000pya0BaHMs (JJaDOPATOPHBIX, U3MEPUTEIIBHBIX YCTAHOBOK, CTEHA0B). O0yuaromuecs
3aKpEIUISTIOT 3HAHUS (PU3MKO-XMMHUYECKHX TIPOIIECCOB, JISKAIIMX B OCHOBE METOIOB 00E3BpEKUBA-
HHS CTOYHBIX BOJI, 3HAKOMSATCS C YCJIOBUSIMU M TEXHOJOTMYECKMMH IapaMeTpaMu paboThl BOJO-
OYHMCTHOTO OOOpPYIIOBaHMsS, COBEPIICHCTBYIOT YMEHHS W HaBBIKM HCIOJNB30BaHUSA (PU3HKO-
XMMHUYECKHUX METOJIOB UCCIEA0BAHUS (IIPUTOTOBICHUE CEPUU CTAHAAPTHBIX PACTBOPOB, MOCTPOEHHE
KaJTHOPOBOYHOTO TpaduKa, HCIOIb30BAHME TEXHUIECKUX CPEICTB M3MEPEHHS U T.11.).

Ilepen HauamoM pabOTHI CTYIEHT OMPAIIMBACTCS MO TEOPETHYECKON YacTH paboThl — caeT
KOJUIOKBUYM, Ha KOTOPOM IIPETOo/IaBaTellb IMPOBEPSIET €0 TEOPETUUECKYIO «ITOJJKOBAHHOCTHY (II€JTh
PabOoThI, OCHOBBI UCTIOIB3YEMOT0 aHATUTHYECKOIO METO/Ia aHAIN3a, KOHTPOJIbHBIE BOTIPOCHI U T.IL.).
Coneprxkanue 1abopaTopHON pabOTHI, IEpPEUYEeHb 3aaBaEMBIX KOHTPOJIbHBIX BOIIPOCOB yCTaHABIIU-
BAIOTCs IpernoiaBaresieM J0 Hayajla BRIOIHEHUs paboThl. IlepedeHb KOHTPOJIBHBIX BOIIPOCOB IS
MPOBEICHNUS IPOMEKYTOUHOTO KOHTPOJIsl copMHUpOBaHbI B (poHJE o1ileHOUHBIX cpencT (POC).

KonokBuyM mpoBomuTcs B BHIE YCTHOTO OIpoca. Bompockl Ha KOJUIOKBHYME 3aJarOTCs
Ka)XJIOMY CTYAEHTY MHIUBHyanbHO. OOyyaromemMycsi 1aeTcsi IOTOJHUTEIbHOE BpeMsl (KOJIJIOKBU-
YM cZIaeTcsl 3aHOBO), €CJIM OH HE MOXKET OTBETHTh Ha TPU 3aJaHHBIX eMy Borpoca. [locne 1Byx He-
yJIauHBIX MOMBITOK C/IaTh KOJUIOKBUYM — OOyYaroIUiics K BBIMOJIHEHUIO JJaOOpaTOpHOW paboThl HE
JIOITyCKaeTcsl.

[To uroram BeIOTHEHUS JTA00OPATOPHOM PAOOTHI KaXK /bl 00yJaroLHiics opOopMIIsIeT UHAN-
BUIYaJIbHBIM OTYET, KOTOPBIM 3alllMINAcT mpenoaasartento. Ilpu 3ammre yduThIBacTCs KaudecTBO
oopmiieHHs oTyeTa (HaJIM4Me LIeNH, 3a/1a4, METOAUKH MPOBEICHHUS SKCIIEPUMEHTA, PACcYeTOB, BbI-
BOJIOB), IIPaBHJILHOCTh 00pAaOOTKH MOTYUYEHHBIX PE3yIbTaTOB U IPAMOTHOCTb BBIBOIOB.

Brimnmonnenue npakmuyeckux padom SBISETCS YaCThIO CAMOCTOSATENbHONW pabOThl Oaka-
JaBpa U MpeaycMaTpUBaeT HHANBUIYaTbHYIO pab0oTy 00yyaromerocs ¢ yueOHO!, TEXHUYECKON U
CIIPaBOYHOM JIUTEPATypOll MO COOTBETCTBYIOIIMM TeMaM. llenp mpaktuueckoi paboThl — 3a-
KpeIyIeHHe TeOPETHUECKUX 3HAHUN B 00JIACTH OXpaHbl BOAHBIX OOBEKTOB U MOJyYEHHE MPaKTH-
YECKUX HABBIKOB pacueTa TEXHOJIOTHYECKOT0 000pYyI0BaHUS BOJIOOYNCTKH, COBEPIIEHCTBOBAHUS
JEMCTBYIOIMX M MPOESKTUPOBAHUS HOBBIX SKOJIOTUYECKH 0€30MaCHBIX TEXHOJOTHUECKUX JTMHHUM.
OOyuaronuiuiics BBIIOJHSET 3alaHUe 10 BapuaHTy. HoMep BapuaHTa COOTBETCTBYET MOPSIIKOBO-
My HOMEPY CTY/I€HTa B CIIUCKE IPYIIIIbI.

PykoBoauTens u3 umcna npenogasareneil Kadeapbl OCYIIECTBIAET TEKyIIee PYKOBOJ-
CTBO, KOTOPOE BKJIIOUAET: CUCTEMATUYECKUE KOHCYJIbTAIMM C LIEJIbI0O OKa3aHUs OpraHU3alMOH-
HOW M HayyHO-METOAMYECKOW NOMOIIM OakajaBpy; KOHTPOJb HaJl BBIIOJHEHHEM pabOThl B
YCTAHOBJICHHBIE CPOKH; IPOBEPKY COACPIKAHUS U OPOPMIICHHS 3aBEPIIEHHON paOOTHI.
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[IpakTryeckas paboTa BBHIOIHIECTCS 00YYAIOIUMCS CAMOCTOSITEIbHO U MPECTABISACTCS
K [IPOBEPKE IMpernojaBaTeliio 10 Hayalla 9K3aMEeHAIlMOHHON CECCHH.

Pabora momkHa ObITH aKKypaTHO OOpPMIICHA B IEYATHOM WJIM MMHUCBMEHHOM BUE, Y100-
Ha JJIS TPOBEPKU M XpaHEHHUs. 3amuTa paboThl MOKET HOCUTh KaK MHIUBUAYAIbHbBIN, TaK U
yOJIMYHBIN XapakTep.

[lepeuenn mecmoswvix 3a0anuti IO BCEM pazJiesiaM TUCHUILUIMHBI ChOPMUPOBaH B (PoHIIE O11e-
HOouHBIX cpencTB (POC). Mcnonb30BaHbl CAESAYIOIIUE TUITHI TECTOBBIX 33aHHUNA: OAMHOYHBII BBIOOD,
MHO>KECTBEHHBIN BbIOOp, YCTAaHOBJICHUE TOPS/IKA CIICIOBAHUS, YCTAHOBJICHUE COOTBETCTBUS, YKa3a-
HHME UCTHHHOCTU WJIM JIO)KHOCTU YTBEPKACHHH, PYYHON BBOJ YHCIIA, PYYHOH BBOJ TEKCTa, BHIOOP
MecTa Ha U300paXKeHNH, 3all0JTHEHUE TPOITYCKOB.

TecTel MOT'YT UCIIONIB30BATHCS:

- 6akaraBpamu MpH MOJTrOTOBKE K 3K3aMeHY B (JOpMe CaMOIIPOBEPKHU 3HAHUIA;

- IPENOAABATEISIMHE IS IPOBEPKHU 3HAaHUH B KauecTBE (DOPMBI TEKYILIETO KOHTPOJISI Ha J1a00-
PaTOPHBIX U JIEKIIMOHHBIX 3aHATHSX;

- 1715l IPOBEPKU OCTaTOYHBIX 3HAHWH OaKaIaBpOB, H3YUUBILHNX JAHHBIN KypC.

TecToBbIC 3a/1aHKs paCCUUTaHbl HA CAMOCTOSTEIbHYIO PabOTy 0e3 MCIOIb30BaHHs BCIIOMO-
raTeJbHBIX MAaTEPHANIOB, T. €. TIPH UX BBHIIOJIHEHUH HE CIIEAYET TOJIb30BAThCS YUEOHOU U IPYTHMHU
BUJIaMU JIUTEPATYPHI.

JI71st BBITIONTHEHHSI TECTOBOTO 33/IaHMs, TIPEXK/IE BCETO, CIIEAYET BHUMATEIFHO MPOYUTATH T10-
cTaBJIeHHbIN Bompoc. [locne 03HaKOMIIEHHS C BOIPOCOM CIIEAYET MPHUCTYIATh K MPOUYTEHUIO MPe/I-
JaraeMbpIX BaprHaHTOB oTBeTa. HeoOXommMo mpodynTaTh BCe BApUAHTHI M B KAUECTBE OTBETA CIIEAYET
BBIOpaTh UHEKC (1(poBOEe 0003HAUEHHE), COOTBETCTBYIOIIHUI IPABUILHOMY OTBETY.

Ha BeimosiHeHHe TecTa OTBOIUTCS orpaHndeHHOe BpeMsi. OHO MOXKET BapbUPOBATHCS B 3aBU-
CHMOCTH OT YPOBHSI IOJITOTOBKH TECTUPYEMBIX, CIOKHOCTH U oO0beMa Tecta. Kak mpaBuiio, Bpemst
BBITIOJTHEHHUS TECTOBOTO 3aJ[aHUsI OTpeIeNsieTcst n3 pacdyera 60 CeKyHII Ha OJTMH BOIPOC.

ConeprkaHue TECTOB IO JTUCIMITIIMHE OPUEHTUPOBAHO Ha MOJrOTOBKY OaKajlaBpoB IO OC-
HOBHBIM BOIIPOCaM Kypca. YPOBEHb BBITIOJHEHHUS TECTa MO3BOJISIET MPENOJaBaTelsIM CYIUTh O
X0JIe CaMOCTOSITEIbHON pabOThl 0aKaaaBpOB B MEKCECCHOHHBIN MEPUOJ U O CTENIEHU UX MOJro-
TOBKH K K3aMEHY.

Keiic-3a0anue HaleleHHOTO Ha TOMCK ONTUMAJIBHBIX PEIIEHHH COBEPIICHCTBOBAHMS
TEXHOJOTUYECKOT0 MPOIecca KOHKPETHOTO MPOU3BOJCTBA (METAILTYPrHYECKOT0, XMMUYECKOTO,
IHIIEBOTO | JIp.) C HO3UIIMHU dHEPro- U pecypcocoepexenust. CyTh 3aJjaHusi COCTOHUT B pa3paboT-
K€ TPYNIOH CTYAEHTOB d(PPEKTHBHBIX TEXHOJIOTUYECKUX BOJOOXPAHHBIX MEPOIPHITHNA Ha OC-
HOBE aHAJIN3a KOJIOTHYECKOM CUTyalluu pailoHa pa3MeLIeHUs MPeIIpUATHs, KOHCTPYKTOPCKO-
TEXHOJIOTUYIECKOTO pacyeTa mapaMeTpoB IMpolecca 00e3BpeKUBaHMUS MPOMBIIUIEHHBIX OTXO/IOB.

Ha 3anstun oOyuatormumecs: yqarcs BbISBIATh HEIOCTATKU B JEHCTBYIOIIUX TEXHOJIOTHYE-
CKUX JIMHUSX OYMCTKH CTOYHBIX BOJ, MEPEepadOTKH OCaJKa W apryMEHTHPOBAHHO IpeIarath
6osee 2P PeKTUBHBIE TEXHOJIIOTUH, METOIbI, SKOOHO03aIIUTHOE 000PYI0BaHUE.

OO6cyxaeHne mpodIeMbl MOXKET OPTaHU30BBIBATHCS JABOSKO: JTHOO BCE MOJATPYIIBI aHa-
JU3UPYIOT OJIMH U TOT K€ BOIPOC (IIPOU3BOJACTBO, JTUOO KOHKPETHYIO TEXHOJOTHUYECKYIO JH-
HUI0), MO0 Kak[aas TPyIa MojJyvdaeT OTASNbHOE 3a/laHue. 3alaHue — MCXOTHBIC JaHHBIC IUIS
aHaJu3a, TPYIIbI CTYIEHTOB MOJIY4al0T HEMOCPEACTBEHHO Ha 3aHATHH.

3a cTporo OTBeIEHHOE BpeMs KaK/1asi KOMaH/1a JOJDKHA!

- 03HAKOMHUTBCS C OCOOEHHOCTSAMH pabOTHI MPENTIOKEHHON TEXHOJOTHYECKOM CXEMBI
00e3BpeKUBaHUs IPOMBIIIIIEHHBIX COPOCOB;

- paccuuTaTh 3PPEKTUBHOCTH OUUCTKH OT 3arpsA3HSIONIMX BEIIECTB U HAUTH MPUYUHBI
HEYJIOBJIIETBOPUTEIHHOM PabOThI CUCTEMBI BOJIOOYUCTKY;

- TPEAJIOKUTH HJICI0 CO3JAaHUs SKOJIOTUYECKH 0€30MacHOr0 MPOM3BOJACTBA. DIEMEHTOM
PEKOHCTPYKIIMH MOKET ObITh, KaK OTIENbHBIN y3ei (ammapar), Tak U BCS TEXHOJIOTUYecKas JIH-
Hus. [lonTBepauTh 3 EeKTUBHOCTH MpeIaraeMbIX MEPONPUATUN TEXHOJIOTMYECKHM PacyeToM;

- MyOJUYHO 3alIUTUTh MPEJIOKEHHbIE KOMaHI0M TEXHOJIOTUYECKUE BOJIOOXPAHHBIE Me-
POIIPUATHUS U UX GKU3HECTIOCOOHOCTH.
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PykoBomuTens u3 uucia npenoaBareneil kageapsl olleHnBaeT HHPOPMATHBHOCTD MPEI-
CTaBJISIEMOr0 MaTepuaja, dKOJIOro-3KOHOMUYECKYIO 3(PPEKTUBHOCTH MpEAiaraéMbIX pelleHuH,
KOMIIETEHTHOCTh CTY/ICHTa ¥ €T0 aKTHBHOCTh IIPHU 0OCYKICHUU CIIOPHBIX BOIIPOCOB.

B cnydae BeiOOpa 0OydarOmIMMUCS HEBEPHBIX, JUOO HEIPGHEKTHBHBIX MYTEH pEIICHUS
MIOCTABJIICHHOW SKOJIOTUYECKON NpoOJeMbl, MpenojaBaTeieM OpraHu3yeTcst OoOCYXKIEHHE Mpo-
0JIeMHOI1 cuTyalH, ¢ OObSICHEHUEM OIIMOOYHOCTU UX TOYKHM 3PEHUS M JEMOHCTpalueil OnTH-
MaJIbHBIX, TPABWIIBHBIX MTyTEH pPEIIeHUSI.

Jlokiiag cocraBisieTcsl O 33JJaHHON TeMaTHKe (IOUCK ONTUMAIbHBIX MEPONPUATUHN IS
KOHKPETHBIX IMPOM3BOJCTB) MpeAroiaraeT Mog00p HEOOXOJUMOro Marepuana M ero aHaims,
OTpe/ieNieHUe ero akTyajJbHOCTU U JOCTAaTOYHOCTH, (JOPMUPOBAHUE TUIaHA JOKIAJa UM CTPYK-
TYpBI BBICTYIUICHHSI, TAKUM 00pa3oM, 4ToObl TeMa ObLIa MOJHOCTBIO PacKphITa. V3noxxeHue ma-
Tepuala JOJKHO OBbITh CBSI3HBIM, MOCIEA0BATEIbHBIM, JOKa3aTelbHbIM. CIIOCO0 M3NI0KEHUs Ma-
Tepuala IS BBICTYIUICHUE JOHKCH HOCHUTh KOHCIEKTHUBHBIN WJIM TE3UCHBIN Xapakrtep. Ilomro-
ToBJIeHHas B POwerPoint mpe3eHTanus q0MKHA WUTIOCTPUPOBATH JAOKIAT U ObITh YAOOHOW IJist
BOCTIPUSATHS.

B rpynmne gopmupyroTcs koMaHIbl o 2-3 4eloBeKa. YYaCTHUKH KOMaHJ BBIOMpPAIOTCS
CIIy4aiiHOH 5kepeObEeBKOM.

Kaxxnas xomanzma mosiy4aeT OJMHAKOBYIO MO COJICPKAHUIO TEXHOJIOTHUECKYIO CXEMY
00€e3BpeKUBaHUS IPOMBILUIEHHBIX COPOCOB KaKOro-imbo MPOM3BOJCTBA (METALTypruuecKoro,
XUMHUYECKOT0, TUIIEBOTO U T.I1.).

9. Ilepeyenb NHGPOPMANMOHHBIX TEXHOJIOTHIi, HCI0JIb3YyeMbIX
NPH OCYLEeCTBJIEHUH 00pPa30BaTeIbHOI0 NIpoLecca no AUCHHUIINHE

JIJIs yCTIenTHOTO OBJAJICHUS JUCIMILTUHOW WCIONB3YIOTCS CIISAYyIoIre WHPOpPMAIOH-
HBIE TEXHOJOTHH O0YUYCHHS:

- IIpU TPOBEJCHUM JICKIIMHA HCIIONB3YIOTCS MPE3CHTAIMH MaTepuana B mporpamme Mi-
crosoft Office (PowerPoint), Beixoa Ha mpodecCHOHATBHBIC CaliThI, HCIIOIb30BAHHE BHICOMATE-
pHAIOB Pa3IMYHBIX HHTEPHET-PECYPCOB;

- MPAKTUYECKUE 3aHATHS 110 AUCHHUIIIMHE MPOBOATCS B YUeOHOM ayaAuTOpHH;

- 1a00paTOPHBIC 3aHITHS MO JUCIUILTAHE MPOBOATCS B CIEIUATH3UPOBAHHON ydeOHOU
ayJTUTOPHUH.

B miporiecce n3ydeHus AUCIUATLTNHBI YASOHBIMU TEJISIMH SIBIISTFOTCS .

- O3HaKomiieHHe O0akajJaBpOB C METOJaMH U TEXHOJOTHYECKHM OOOpYIOBAaHUEM
00e3BpeKUBAHUS MTPOMBIIIIICHHBIX COPOCOB; AJIEMEHTaMHU KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO
aHaJM3a U pacueTa TeXHUYECKUX CPEJICTB 3alUThl BOJAHOUN CpeIbl;

- YCBOEHHE, TIOHUMaHUe, a TaK)Ke CTPYKTYPUPOBAHHE IMOTYYCHHBIX 3HAHUN W Pa3BUTHE
MPAKTUYECKUX HABBIKOB COBEPIICHCTBOBAHMS ACUCTBYIOMIMX U MPOCKTUPOBAHUS HOBBIX YHEPIO-
U pecypcocOeperaroniux TeXHOJIOTHIA.

Jis  OOCTKEHUST DTHX Ieeld  HCIONB3YIOTCS B OCHOBHOM  TPaJHMIIMOHHBIC
WH(OPMATHBHO-PA3BUBAIOIINE TEXHOJIOTHH OOyYEHHUS C YYETOM PA3JIMYHOTO COYCTAHUS
MacCUBHBIX ¢GopM (JIeKIus, IadopaTOpHOE W TPAKTHUYECKOE 3aHATHE, KOHCYIbTAIUsA,
CaMOCTOSITeNIbHAasi paboTa) W PEMPOAYKTHUBHBIX METOJOB OOydYeHHs (ITOBECTBOBATEIIBHOE
U3NIOKEeHUE yueOHOM MH(pOpMaIuU, 0ObICHUTEIHHO-UILTIOCTPATUBHOE M3JI0KEHHE) U PACUETHO-
MPAKTUYECKUX METOJ0B OOy4yeHHs (BBIIOJHEHHE KeWc-3aJaHuil, pacyeT 3KO0OMO3alIUTHOIO
000pyI0BaHUS | T.I1.).

VYHuBepcurer obecrieueH HEOOXOAMMBIM KOMIUIEKTOM JHMIIEH3MOHHOTO MPOTPaMMHOIO
o0ecreyeHus:

- CEMEIMCTBO KOMMEPUECKHUX OINEPaAIMOHHBIX cucTeM cemericTBa Microsoft Windows;

- oducHbI naket npuioxkeHuit Microsoft Office;

- IporpamMMmHasi cuctema Jjisi oOHapyXeHHs] TEeKCTOBBIX 3aMMCTBOBAHHI B y4eOHBIX U
HaY4HbIX paboTax «AHTUIUIaruat.BY?3».
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10. Onucanue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIMMOI /IJIs1 OCYLIECTBJICHUS
00pa3oBaTeILHOIO NMpoIecca Mo TUCHHUILINHE

Peanu3arust yaeOHOTO mporiecca OCyIECTBISIETCS B CIICIUANBHBIX YUECOHBIX ayTUTOPHUSIX
YHHUBEpPCUTETA ISl MPOBEACHUS 3aHATUN JICKIIMOHHOTO THIIA, JJA0OPATOPHBIX M MPAKTUYECKHX
3aHSITHIA, TPYIIOBBIX U WHINBUAYAIBHBIX KOHCYIBTAIIUH, TEKYIIETO KOHTPOIS U MPOMEKYTOU-
HOM arrecranuu. Bece ayautopun yKOMIUIEKTOBAaHbI CHEIUAIM3UPOBAHHON MEOENIbIO U TeXHHUYe-
CKMMH CpEJCTBaMHU OOYYCHUS, CIIY>KAIIMMHM JUIS MPEACTaBICHUs ydeOHON HH(popMaIuu 00Jb-
ot ayauropuu. [Ipu Heo6xoauMOCTH 00yUarOLUMCS MPEeAaraloTcs Habopbl 1EMOHCTPAIMOH-
HOTO O0OpYyIOBaHMS M Y4eOHO-HATJISITHBIX MOCOOWH, 00EeCIeunBaronue TeMAaTUYECKUE UILTIO-
CTpaLUU.

CamocrosiTenbHas paboTa 00yJaroUXCsl BHIMOIHAETCS B CIICHUATM3UPOBAHHON ayTUTO-
puH, KoTopasi o0opyaoBaHa y4eOHOIl MeOenblo, KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO
MOJKIIIOUeHUs K ceTn «VHTepHEeT» U 00ecIedeHHEeM JI0CTyIa B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-
oOpa3zoBatenbhyto cpeny YIJITY.

Ectp momemienne Ui XpaHeHHUsI ¥ MPO(UIAKTHYECKOTO 00CITy)KUBaHUSI y4eOHOTO 000-
PYJIOBaHMS.

TpeOoBaHusi K ayIUTOPUIM

HanmenoBanmne CIICaJIbHBIX HOMGHICHI/Iﬁ OCHaHIeHHOCTI) CIICnraJIbHbIX HOMGIIIGHI/Iﬁ
n HOMeHleHI/Iﬁ JUIA CaMOCTOSTEILHOMN pa6OTLI n HOMeH_[eHI/Iﬁ JJIA CaMOCTOSITEIIbHOM pa6OTBI

YueOHast ayAMTOPHS, OCHAILICHHAS CTOJIAMH U CTYJIbSIMHU.
[lepenocHsle:

-JIEMOHCTPALMOHHOE MYJIbTHMEIUHHOE 000pyIOBaHHE
(HOYTOYK, 3KpaH, MPOEKTOP);

- KOMIUJICKT JICKTPOHHBIX Y4eOHO-HATIISIHBIX MaTepHa-
70B (TIpe3eHTanuil) Ha (e -HoCUTeNIX, 00ecednBa-
IOIIX TEMaTHYECKUE UILTIOCTPALIUH.

IIporpammuoe obecnieucHue:

- Windows 7, License 49013351 YI'JITY Russia 2011-
09-06, OPEN 68975925Z2ZE1309;

- Office Professional Plus 2010, License 49013351

Ilomemienne st TICKIMOHHBIX 3aHATHH, VTJITY Russia 2011-09-06, OPEN 68975925Z2ZE13009;
IPYIIIOBBIX U MHIMBUAYaAIbHBIX KOHCYJIbTA- | - Kaspersky Endpoint Security s 6usneca- Crangapt-
U, TEKYIIEH U TPOMEXKYTOUYHOM aTTeCcTa- Heii Russian Edition. 250-499 Node 2 year Educational
1IN, Renewal License. Jlutien3uonHsiii ceprudukar: Ne -

nenszun 1B08-201001-083025-257-1457. PN:
KL4863RATFQ. Cpok ¢ 01.10.2020 o 09.10.2022r.;

- CnpaBouHo-nipaBoBas cucrema «Cucrema TAPAHT».
CBOOOIHBIN TOCTYTT;

- CrpaBounas IIpaBosast Cucrema Koncynprantllinroc
J1oroBop COMPOBOXKAEHUS IK3eMIUILIpoB cucteM KoH-
cynsTanTlImroc Ne 0003/3K ot 08.02.2021 roma. Cpoxk ¢
01.02.2021 rmo 31.12.2021 r,;

- «Antumaruat. BY3» J{oroop Ne /0092/21-EI1-223-
06 ot 11.03.2021 roga. Cpoxk ¢ 11.03.2021 r o
11.03.2022 r.

VYuebHas nabopatopus (Jlaboparopust OUMCTKH CTOUHBIX
BOJI) OCHaIlleHa Jab0paTOPHBIMHU CTOJIAMH U CTYJIbSIMH,
CJIEAYIOLINM 000py10BaHHEM: J1JaDOPaTOPHBIN CTEH -
ycraHoBKa «O4HCTKa CTOYHBIX BOJ (PU3HKO-
XUMHUYECKHMH METOIaMM», JJAOOPATOPHBIH CTEH/I-
ycraHoBKa «O4HCTKA CTOYHBIX BOJ OT HeTenmpoayk-
TOBY», HOHOMEDP «AHNOH-4100» — 3 mT., MoHOMEpHI
Dkernept — 3 mr., porokonopumerp KOK-2 — 2 mir.,
criektpodoromerp [13-5300B — 3 mrr. JTabopaTopHbIe
YCTaHOBKH: JIOTAIIMOHHBIC — 4 TIT., ISl IPOBEACHUS

[Tomemenue a1 1a00PaTOPHBIX 3aHATUNA
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MOHHOT0 00OMeHa — 2 1IT., Ja0OpaTOpHBIE IPUCTABHBIC
CTOJBI — 12 mIT., BRITSDKHBIE IKA(BI — 2 MIT.

[Tomernenus 1u1si CaMOCTOSATEILHOM pabOTHI

[TomemeHue st CAaMOCTOSITENILHOM paOOTHI -
ayJIUTOPUSI, OCHAIIICHHASI CTOJIAMH U CTYJIbSIMH;
NEPEHOCHOE MYJIbTUMEANIHOE 000pyI0BaHNE
(HOYTOYK, 9KpaH, MPOEKTOP), pabOYNMH Me-
CTaMH, OCHAIIEHHBIMHA KOMITBIOTEPAMHU C BbI-
XOJIOM B ceTh VIHTEpHET M AJIEKTPOHHYIO MH-
dbopMaImoHHyI0 00pa30BaTEIBLHYIO CPEYy.

ITomenienue it XpaHeHus U
pOoGUIAKTUYECKOTO 00CTyKUBAHUS
yaeOHOro 000PYAOBAHUS

[TepeHocHOE AEMOHCTPAIMOHHOE
o0opynoBaHue (MyJIbTUMEIUIHBIC IPOSKTOPBI,
9KpaHbl, HOYTOYKH).

PacxomHbie Marepuanbl Ui PEMOHTa U
00CITy>)KMBaHUSI TEXHUKH.

Mecra 17151 XpaHeHUs: 000pyI0BaHHUSI
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