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1. O01mme moJoKeHUs

Jucunniuna «TeXHoJI0ruH 0YMCTKH CTOYHBIX BOI» OTHOCUTCS K 4acTH, (hopMHpye-
MOl yJ4acTHHKaMH 0Opa30BaTebHBIX OTHOLICHHH Oyioka 1 yd4eOHOro IuiaHa, BXOJSIIETO B CO-
cTaB 00pa3oBaTeNbHON MporpaMmsbl Bhiciiero odpazoBanus 05.03.06 — Dkomorust u mpupoo-
nob30BaHue (MpoduIIb — DKOJIOTHS M IIPHPOAOIIOIb30BAHUE).

HopMmartuBHO-MeToanueckoit 6a3oit s pa3paboTku paboueii mporpaMmbl y4eOHOM Juc-
UIUTMHBI « T€XHOJIOTMU OYMCTKU CTOYHBIX BO/IY» SBISIOTCS:

- @enepanbHblil 3ak0H «O0 obOpazoBanuu B Poccuiickoit denepaunun», yTBEpKIACHHbBIN
npuka3zoM MuHoOpHayku PD Ne 273-D3 ot 29.12.2012;

- [Ipuka3z MunoOpuaayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBepKACHUU MOPSIKA Opra-
HU3AIMH U OCYIECTBIICHHS 00pa30BaTEIbHON NEATEILHOCTH 110 00pa30BaTEeIbHBIM IPOTrpaMMam
BBICIIIEr0 00pa3oBaHus - MporpaMmamM OakaiaBpuara, IporpaMmmam CIEUaINTeTa, IporpaMmmMam
MarucTpaTyphl;

- IIpuka3 MunucrepcrtBa Tpyaa u couuanbHoi 3amuthl oT 04.03.2014 r. Ne 1211 «O06
YTBEPXKICHUH MPOPECCHOHATBHOTO cTanfapTa «CrenuaiucT M0 Hay9HO-UCCIIEI0BATEIbCKAM |
OIBITHO-KOHCTPYKTOPCKHUM Pa3paboTKaM»»;

- IIpuka3 MunucrepcrBa Tpyna u couuanbHoi 3amutbl oT 07.09.2020 r. Ne 5691 «O6
YTBEPXKJIECHUU MPOo(ecCHOHANBHOro cTanaapra «CrenualucT 1o 3K0JI0rH4eckoi 6e30macHOCTH
(B IPOMBIIIIEHHOCTH ) »»;

— @enepalbHbIN rOCyIapCTBEHHBIN 00pa30BaTeIbHBINA CTAHAAPT BHICHIETO 0OPA30BaHMUS 1O
HanpasyieHuto noarotoBku 05.03.06 «Okonoruss M mOpupoaoINoNb30oBaHME» (OakanaBpuar),
yTBepkKACHHbIN MpukazoM MunoOpHayku Poccun Ne 894 ot 07.08.2020, ¢ u3mMeHeHHUsIMH, BHe-
CeHHBIMH TnpuKa3zamMu MunoOpuayku Poccun Ne 1456 ot 26.10.2020, Ne 662 ot 19.07.2022 1. 1
Ne 208 ot 27.02.2023 1.;

- IlonoxeHne 0 MPaKTUIECKOI MOATOTOBKE 0OYUAIONIMXCS, YTBEPKICHHOE MTpUKa3oM Mu-
HUCTEPCTBA HAayKU U BbIciiero odpaszoBanus Poccuiickoit @enepanuu ot 05.08.2020 Ne 885 u
npukazoM Munucrepctsa npocseiieHus Poccuiickoit @enepaunu ot 05.08.2020 Ne 390;

- YueOHble IUIaHBl 00pa30BaTEIbHON NMPOrpaMMbl BBICIIEr0 0Opa3oBaHMs HalpaBJICHUS
05.03.06 — Dkosorust ¥ MPUPOAOINOIb30BaHKE (MPODHIH - DKOJIOTUSI U TPHPOAOTIOIH30BAHHUE)
MOJIFOTOBKU OakanaBpoOB MO OYHOM M 3a04HOM opmam 00y4yeHUs, 0A00pEHHbIE YUYEHBIM COBE-
toM YTIJITY (mpotokoia Ne3 ot 16.03.2023).

OO6yuenne o oopaszoBarenpHON mporpamme 05.03.06 — Dkomorus M MPUPOAOIIOIE30Ba-
Hue (mpoduiib — DKOJIOTHS M TIPUPOIONIOIb30BAHUE) OCYILECTBIISICTCS HA PYCCKOM SI3BIKE.

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHUsI N0 TUCIHUIJIMHE, COOTHECEHHBIX
¢ IVIAHUPYEMBIMH pe3yJIbTATAMH O0CBOCHHS 00pa30BaTe/IbHOM MPOrpaMMbl

[TnanupyemMbIMH pe3yiabTaTaMu OOy4EHHUS MO JUCLUIUIMHE SBISIOTCS 3HAHUSA, YMEHHS,
BJIQ/ICHUS W/UIU OTIBIT 1€ATEIbHOCTH, XapaKTEPU3YIOIUeE ATAlbl/ypOBHI (POPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBaroe JOCTHKEHNE TNIAHUPYEMBIX PEe3yJIbTaTOB OCBOECHUSI 00pa3oBaTesb-
HOH IIPOrpPAMMBI B LIEJIOM.

Ileab ocBOeHUs] AUCUMIIMHBI — (GOPMHUPOBAHUE y OOYYAIOUIMXCS CHUCTEMHBIX Mpe-
CTaBJICHUN O METOJ/IaX U CIoco0ax 3allUThl BOJHBIX PECYPCOB OT 3arpsi3HEHUHN, YMEHUN U HaBbI-
KOB peaJin3alui U 000CHOBaHUS KOHKPETHBIX TEXHUYECKUX PEIIEHUI CHUKEHUS IKOJIOTMUECKUX
PUCKOB NP BHEAPEHHUH HOBBIX M COBEPUICHCTBOBAHWH JCHCTBYIOIIUX TEXHOJOTMYECKUX IPO-
IIECCOB U PEKUMOB BOJOOUYUCTKH, SKCILTyaTallud U 00CTYKMBaHUS SKOONO3aIUTHOTO 000py/10-
BaHMSL.



3agaum AUCHUIIHHBI:

— TO3HAKOMMTbH C KJacCHU(UKalUell METOJO0B 3alllUThl BOJHBIX PECYpPCOB M OCHOBHOTO
000py1I0BaHU s, UCTIOIB3YEMOTO ISl OUUCTKHU U YTHIIM3AIUU TPOMBILIIEHHBIX COPOCOB, YTO MO3-
BOJIUT Y4acTBOBaTh B pa3pabOTKE HOBBIX U COBEPIICHCTBOBAHHH JCHCTBYIOUIMX TEXHOJIOTHUYE-
CKHX TIPOIIECCOB U PEKUMOB BOJIOOYUCTKU B COOTBETCTBUU C TPEOOBAHUSIMU MTPHUPOJTOOXPAHHOTO
3aKOHOJIaTEIbCTBA U AKCILTyaTaAlMOHHOW JTOKYMEHTALUH;

— Pa3BUTh YMEHUS U MPAKTUUYECKUE HABBIKM KOHCTPYKTOPCKO-TEXHOJIOTHYECKOIO aHAJIU-
3a U pacueTa napaMeTpoB (HU3MKO-XUMUYECKHUX MTPOLECCOB OYUCTKH CTOKOB, SJIEMEHTOB 3KOOHO-
3aIUTHOTO OOOPYIOBaHUS, YTO MPEIOMPEICIIUT TOTOBHOCTh OCBAaWBaTh U IKCILTyaTHPOBATH
TEXHUYECKHE CPEJICTBA 3alUThl BOAHOM Cpe/ibl IPU MPOBEIECHUN MEPOIPUATUHI 110 MOBBIIIEHUIO
3¢ (HEKTUBHOCTH MPUPOJOOXPAHHON AEATEILHOCTA OPTaHU3aIIH,

— Hay4uTh aHAJIU3UPOBATH PaOOTy OYUCTHBIX COOPYKEHHM BOJIOOTBEIECHUS 1 0OOCHOBHI-
BaTb KOHKPETHBIC TEXHUYECKUE PEIICHUS] CHUKEHUS IKOJIOTHYECKUX PUCKOB MPU PACHIMPEHHH,
PEKOHCTPYKIIMHM U BHEIPEHUU HOBBIX KOJOTHYECKH 0€30MacHBIX TEXHOJIOTUN U 000PYIOBaHHUS.

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

— IIK-3 cnioco0eH ycraHaBIMBaTh NPUYMHBI aBAPUHHBIX BEIOPOCOB M COPOCOB 3arps3Hsi-
IOLUX BEIIECTB B OKPYXAIOIIYIO CpeAy M TOTOBHUTH MPEUIOKEHUS IO NMPEAYNPEKICHUIO HUX
HEraTHUBHBIX MOCIIEICTBHIA;

— IIK-4 criocobeH y4acTBOBaTh B pa3padOTKe M MPOBEICHUH MEPONPHUSITHIA 110 MOBBIIIE-
HUIO0 3()(PEKTUBHOCTU MPUPOTOOXPAHHOM 1EATEIBHOCTH OpraHU3allku.

B pesyabTare n3yueHust JMCUMIIMHBI 00y4AIOMIUHCS JOJIKEH:

3HATh:

— METOJIbl, IPUMEHSIEMBIE JUIsl OUNCTKHA CTOYHBIX BOJ OT 3arpsA3HAIOIIMX BEIIECTB, HAXO-
JSIIUXCS B PA3TUYHBIX (Pa30BO-ITUCIIEPCHBIX COCTOSIHUSAX;

— 00OopyZ0BaHUE JJIs1 BOJOOYUCTKU: TEOPETUYECKHE OCHOBBI PAlOOTHI, MpelbsIBISEMbIE
TpeOOBaHUs, OCHOBHbIE KOHCTPYKTUBHBIE 3JIEMEHTBI, HOPMbI TEXHOJOTUYECKUX PEKHUMOB pado-
Thl B HOPMAJIBHBIX YCIOBMSIX DKCIUTyaTallUM U aBaPUMHBIX CUTYALHAX;

— METOJIOJIOTHIO pa3pabOTKH, MCCIIEOBaHUS, COBEPIIEHCTBOBAHUS M IMPOEKTUPOBAHMS
TE€XHOJIOTMYECKHUX JIMHUW, HANpPaBJIECHHBIX HAa MMHMMM3ALMIO TEXHOICHHOTI'O BO3JCHCTBUS Ha
BOJIHYIO CPEJly, B COOTBETCTBUHU C TPEOOBAHUSIMHU MTPUPOLOOXPAHHOTO 3aKOHO/1aTENIbCTBA,;

- TOPSAJI0OK pabOThl MO YCTAHOBJIEHUIO MPUYMH U MOCIEICTBUI aBapUilHBIX BHIOPOCOB U
cOpOCOB 3arpsI3HSAIOIINX BEHIECTB B OKPYKAIOIIYIO CPELY.

yMeTh:

— aHaAJIM3UPOBATh M OLIEHUBATh 3((HEKTUBHOCTH PAOOTHI AECUCTBYIOUIMX OYHUCTHBIX CO-
OpYXEHUH BOJIOOTBEIEHUS M BOJOOYHCTKH, pa3pabaThiBaTh KOHKPETHBIE TEXHUYECKHUE MPEIO-
YKEHUS 110 IPETYNPEXICHNIO0 HEraTUBHOTO BO3/ICMCTBHSI ONTAaCHOCTEN Ha OKPYXKAIOUIYIO Cpeny;

— HCIIOJIb30BaTh HOPMATHMBHO-IIPABOBYIO JOKYMEHTALMIO B OOJACTH HCHOJIBb30BAHUS U
OXpaHbl BOJHBIX O0BEKTOB IPHU MOJATOTOBKE 3KOJIOTHYECKOW OTUETHOCTH;

— NMPUMEHATh PAacUYEeTHbIE METO/bl BBIOOPA, pa3pabOTKH M SKCIUTyaTallUM HHKEHEPHbIX
METOJIOB M CPEJICTB 3aIUThI BOAHON CPEIbI.

BJIAJETh:

— METOJIaMHU COCTAaBJIEHUSI MaTepHalIbHbIX OaJaHCOB annapaToB, YCTAHOBOK M TEXHOJIO-
THYECKHUX CXEM;

— METOJaMH BbIOOpa arnmapaToB JUisi 00€3BPEKUBAHNS TEXHOTCHHBIX 00pa30BaHUM;

— MPUOPUTETHBIMH MYTAMHU Pa3BUTHS HOBBIX PHEPIO- U pecypcocOeperarommx TeXHOIIO0-
THH;

— 2JIEeMEHTaMHU KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO aHaJIN3a HKOOMO3ALIUTHOTO 000py-
JIOBaHMSI.



3. MecTo AUCHMIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JlanHast yaeOHAsi AUCIUIIMHA OTHOCUTCS K 4acTH, (popMupyeMoi ydacTHUKaMHu 00pa3o-
BaTeJIbHBIX OTHOILIEHUH Oyoka 1 ydyeOHOro maHa, 4to o3HaudaeT (OpMHUPOBAHUE B Ipoliecce
oOydeHus y OakanaBpa OCHOBHBIX MPO(ECCHOHANBHBIX 3HAHWA M KOMIICTCHIIMNA B PaMKaX BHI-
OpaHHOTO MPODHUIIS.

OcBocHHE MaHHOW NUCIUIUIHHBI SIBISETCS HEOOXOIMMOW OCHOBOW IS TOCIEAYIOLIETO
nzydenus qucruiuinH OITOIT n Hanrcanust BBITYCKHON KBaTU(UKAIITMOHHONW PabOTHI.

Ilepeuenv obecneuusawux, CORymcmeayouux u 00ecneyusaemvlx OUCYUNIUH
O0ecrieynBaroIue ConyTcTByroLIMe O0ecrieynBaemMble
HopMmupoBanue u cHHxeHUE

3arps3HEHUST OKPYKaroIIei
cpebl

TexHOreHHbIE CUCTEMBI 1
9KOJIOTHYCSCKHI PHUCK

MeToabI 3K0JIOrHYEeCKUX
HUCCIEeN0BaHUN

O1neHKa BO3IeHCTBUS Ha
OKPY’KaIOIIYIO CPEy U 3/10-
POBBE YEIIOBEKA

OxpaHa oKpyxarouiei DKOJIOTHYECKOE TPOCKTUPOBA-
cpenbl HUE U IKCTIEPTU3A

HopmatuBHO-1ipaBoBbIE
aKThl B chepe KOOI U, IlonroroBka k ciave u caaya
IIPUPOIONIOJIB30BAHUS U roCyIapCTBEHHOIO DK3aMEHA

OXpaHbl IPUPOJ

3amuTa BBITYCKHOW KBAJIH-
(UKAIMOHHOU PabOTHI, BKIIIO-
Yasi MOATOTOBKY K MPOIEIype
3alUTHI ¥ TPOLICTYPY 3aIIHUTHI

VYka3zaHHbIE CBSI3M AUCIHUIUIMHBI JAIOT OOYyYaloleMyCsi CHUCTEMHOE MpPEACTABICHUE O
KOMIUIEKCEe M3y4aeMbIX Aucuuiuind B coorBercTBuM ¢ @I'OC BO, uto obecneunBaer Tpedye-
MBI TEOPETUYCCKHI YPOBEHb U MPAKTHUECKYIO HAIPABICHHOCTh B CUCTeMe OOydeHUs U Oymy-
IeH MesSTeNbHOCTH BBITYCKHUKA.

4. O0beM TUCIHHUINIHHBI B 3a4eTHBIX eIMHUIAX € YKAa3aHHEM KOJIMYeCTBA aKaJeMHYecKuX
4acoB, BbIIeJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4aluuxcs ¢ npenojaaBarejieM

(o BMIaM y4eOHBIX 3aHATHI) H HA CAMOCTOATEIbHYIO pa0doTy 00y4aromuxcs

O061mast TpyI0eMKOCTh JTUCIATIIMHBI

. Bcero akageMnuecknx 4acos
Bun yue6Hoi paboTbl
oyHast popma | 3aouHas Gpopma
KonTakTHas padoTa ¢ npenogaBarejaemM™: 66,35 18,5
nexiuu (JI) 22 6
npaktuaeckue 3anstus (113) 20 4
nabopatopHbie pabotsl (JIP) 24 8
WHBIC BUJII KOHTAKTHOM pabOTHI 0,35 0,5
CamocTosiTeJIbHAsi padoTa 00yYalommMXCcsi: 77,65 125,5
M3y4EHUE TEOPETUYECKOT0 Kypca 22 52
MOJITOTOBKA K TEKYIIEMY KOHTPOJIO 20 55
KOHTpOJIbHAs paboTa - 9,85
MOJITOTOBKA K MTPOMEKYTOYHOH aTTeCTaIluu 35,65 8,65
Buja npoMexyTOYHOM aTTeCTANMU: JIK3aMeEH JIK3aMeH
O01mas TPy/10eMKOCTh 4/144

*KonrakTHas pa60Ta 06yqa}01111/1xc;1 C OperojaaBaTeiieM, B TOM YHUCJIC ¢ IPUMCHCHUEM AUCTAHIIMOHHBIX 06pa3OBa-
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TENbHBIX TEXHOJIOTHH, BKIIFOUAET 3aHSTHS JISKIMOHHOTO THIIA, U (MJIN) 3aHSATHS CEMUHAPCKOTO THUIA, Jab0paTOpHbIE
3aHATHSI, ¥ (MJIM) TPYITIOBBIE KOHCYJIBTAINY, W (MJIM) HHANBUAYAIbHYIO pad0Ty 00y4aIomerocs ¢ MpernoaaBaTesiem,
a TaK)Ke aTTeCTAMOHHBIC MCHBITAHUS MPOMEKYTOUHOU aTrectaru. KoHTakTHas paboTa MOXKET BKIIOYATH HHBIC
BUJIbI Y4eOHOU JICATENBHOCTH, MPEeIyCMaTpUBAIOIIUE TPYIIOBYI0 U HHIMBHUAYAIbHYIO pabOTy OOYdYaromuxcs C
npenojaBareneM. Yackl KOHTAaKTHOW paboThl ompenessioTes [lonoxeHneM 00 OpraHU3alMy W MPOBEACHUU KOH-
TaKTHOW paboThI MPH peanu3alu 00pa30BaTEIbHBIX MPOTPAMM BBICHIETO 00pa30BaHMs, YTBEPIKACHHBIM YUeHBIM
cosetoM YIJITY or 25 derpans 2020 roxa.
5. CoaepikaHue TUCHHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aejiam)
C YKAa3aHUEM OTBCACHHOI'0O HA HUX KOJIMIECTBA aKAACMHUYICCKHUX YaC0B

5.1. TpynoeMKocTh pa3iejioB JTUCIHIINHBI

o4Has popMa o0y4eHHs

Bceero
Ne HaumenoBanue paznena . | CamocTosiTenbHas
JI | 13 | JIP | koHTaKTHOM
/11 U CIAILINHBL paborta
paboThI
Texnonornueckoe ohopMiIcHHE
1. | MEeTOIOB MEXAaHUUYECKON OUUCTKHU 4 8 - 12 6
CTOYHBIX BOJI
TexHoornueckoe ohopMiICHHE
2. METO/I0B (PU3UKO-XUMUUYECKON 6 2 24 32 16
OYHMCTKHU CTOYHBIX BOJ
XHUMHYECKast OUUCTKA CTOYHBIX
3. 1 - - 1 2
BOJI
DIEKTPOXUMHUYECKHE METO/IbI
4, 00pabOTKH M OYUCTKH CTOYHBIX 2 - - 2 4
BOJI
buonoruyeckas ouncrTka
5. 4 4 - 8 6
CTOYHBIX BOJI
5 Tepmudeckoe 00e3BpeKUBAHNE 1 1 2
' CTOYHBIX BOJI
TexHoMOrNYeCKUe petieHus
7. OYHMCTKH CTOYHBIX BOJI P3N~ 4 6 - 10 6
HBIX OTpaciieif IPOMBIIUIEHHOCTH
HToro no pasenam: 22 | 20 | 24 66 42
IIpomexyTOYHAS ATTECTANMSA 0,35 35,65
Bcero 144
3a04Has (popMa 00y4YeHHs
Bcero
No HaumenoBanue paznena . | CamocTosTenbHast
JI | TII3 | JIP | koHTaKTHOMH
n/n JYCLUATUIAHEI pabora
paboTsl
TexHonoruueckoe ohopMieHHE
1. | MeTOq0B MEXAaHUYECKON OUUCTKU 1 2 - 3 20,85
CTOYHBIX BOJI
TexHomornueckoe opopmiieHne
2. METOJIOB (PU3UKO-XUMHUUYECKOM 2,5 - 8 10,5 32
OYMCTKH CTOYHBIX BOJI
XuMHUYeCKass OYMCTKA CTOUYHBIX
3. 0,5 - - 0,5 10
BOJI
4 DIEKTPOXUMHUYECKHE METOIbI 00- 05 05 16
" | pabOTKH M OYUCTKH CTOYHBIX BOJ ' '




Bcero
Ne HaumenoBanue paznena CamocrosiTenbHas

JI 113 | JIP | koHTaKTHOI
/11 IIUCIAILINHBI paborta
paboThI

5. buonornueckas ouncrka 1 2 _ 3 16

CTOYHBIX BOJI
Tepmuueckoe 00e3BpeKUBaHKE

6. 0,5 - - 0,5 10
CTOYHBIX BOJI
TexHoMIOrHYeCKre pereHus
7. | OYUCTKMU CTOYHBIX BOJ| PA3JIMYHbIX | - - - - 12
oTpaciield IPOMBIIIJICHHOCTH
HToro no pasenam: 6 4 8 18 116,85
IIpomexxyToUuHAs aTTECTANMSA 0,5 8,65
Bcero 144

5.2. Coaep:xkanue 3aHATHIH JTeKIIHOHHOTO THIA

1. Texnonoruveckoe opopmiIeHHE METOI0B MeXaHUYECKOI OUMCTKH CTOYHBIX BOJ.

1.1. llpoyesicusanue. CoopyxeHus Ui yaaBIMBaHUS U3 CTOUYHBIX BOJ KPYIIHBIX, HEpac-
TBOPEHHBIX, IUIABAIOLIMX 3arpsi3HEeHUH — pemeTku 1 cuta. Kinaccudukanus pemerok. YcinoBus u
OCHOBHbBIE TEXHOJIOTHYECKUE XAPAKTEPUCTUKH paboThl 00opynoBanus. [IpakTiuka npuMeHeHus u
3 PEKTUBHOCTD.

1.2. Omcmausanue 6 none epasumayuoHHbIX CUll.

Teopernueckue 0OCHOBBI METO/IA.

[TeckonOBKY: MPUHIMIT ACUCTBUS, KIACCU(PHUKAIMS MECKOJIOBOK, YCIOBHS M OCHOBHBIC
TEXHOJIOTUYECKNE XapaKTEPUCTUKU paOOThI, JTOCTOMHCTBA U HEJAOCTATKH.

OTCTOMHUKH: TPUHIMIT JIEHCTBHS, KIACCU(PUKAIMS ¥ KOHCTPYKTUBHBIC MOAM(PHUKALINU
OTCTOMHUKOB, YCIIOBHSI 1 OCHOBHBIE TEXHOJIOTMYECKUE XapaKTEPUCTUKU pabOThI, JOCTOMHCTBA U
HepocTaTku. Cxema ycTpoiicTBa TOHKOCIOMHOIO OTCTOMHUKA.

CoopyxeHus U anmapatsl A5 yIaBIUBaHUs BCIUIBIBAIOIIUX NpUMecel — He(hTEIOBYIIKY:
KOHCTPYKTHUBHBIE OCOOEHHOCTH, YCIOBHSI pabOThI, 00JaCTU MPUMEHEHHUS.

1.3. Omcmausanue 6 none yenmpobedsxcuwvix cun. HanmopHsle n 6e3HanopHble THAPOIMK-
JIOHBI: TIPUHIUI JIEHCTBUS, YCIOBUS U OCHOBHBIE TEXHOJIOTMUECKHUE XAPaKTEPUCTUKHU PaboTHl,
JIOCTOMHCTBA U HEJOCTATKH.

HentpudyrupoBanue: ycinoBus NPUMEHEHHUs, KiaccupuKauus LHEHTpUPYT, MTPUHIIMII
JENCTBHUS OTCTOMHOM HEHTPUGYTH.

1.4. Qunbmposanue uepes cnoii 3epHUCmon 3a2py3Ku U QUILMPOBATLHYIO hepe2OPOOK).

TeopeTnueckne OCHOBBI METOIA.

Knaccudukanuss GuibTpoB C 3epHHCTON 3arpy3koi. Cxema CKOpOro OIHOCIOHHOTO
¢wibTpa B paboueM IMOJIOKEHUH, IMKJI pPabOThl YCTaHOBKHU. [IByXClOiHBIE M KapKacHO-
3achIHbIe PUIBTPHI. CXeMa KapKacHO-3aChITHOTO (GUIBTPA B paboueM MOJIOKEHUH, UK pado-
Thl YCTAHOBKH. JIOCTOMHCTBA M HEJJOCTATKH (PUIBTPALIMOHHBIX YCTAaHOBOK.

HanopHble BepTuKanbHble (PUIBTPBI: IPUHIMIT IEHCTBUS, YCIOBUS pabOThI, JOCTOMHCTBA
Y HEIOCTATKH.

Cxema ¥ puHIMI paboThl KOHTAKTHOTO OCBETIHUTENS. [JJ0CTOMHCTBA U HEJOCTATKU.

OuUIbTPHI C MUIABAIOLIEH 3arpy3KON: MPUHIMI ASUCTBUS, YCIOBUS pabOThI, TOCTOMHCTBA
Y HEIOCTaTKH.

Perenepaniust 3¢pHUCTBIX QUIBTPYIOIIUX MaT€pPHAIOB, TUIIBI PACIPEICTUTEILHON CUCTE-
MbI (PUITBTPOB, KOHCTPYKIIHUS 5KET000B.

VYCioBUsI U OCHOBHBIE TEXHOJOTMUYECKHE XapaKTePUCTHKH DPAOOTHI (MIIBTPOBAIBHBIX
YCTaHOBOK.

AmnmapaTsl ¢ (GUIBTPOBAIBHBIMU MEPErOPOJKaMHU: 00JIACTh MPUMEHEHHUs, BHIOOD (HIIb-
TPOBAIBHOM Meperopoaku. Cxema ycTpoiicTBa MUKPO(PIIIBTpA.
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2. TexHoJornyeckoe ogopm/ieHue MeTOA0B (PU3UKO-XUMHUYECKOH OYMCTKH CTOYHBIX
BO/JI.

2.1. Texnonozuueckoe ogpopmienue npoyecca OYUCMKY CIHOYHBIX 600 Gromayuel.

Teopernueckne OCHOBBI METO/IA.

@nortanus Mmy3bIpbKaMH, 00Pa3yIOIIMMUCS M3 MEPECHIIICHHBIX PAacTBOPOB Ta3a B BOJIE.
Craauu niporecca. [IpuHIMNMAaIbHBIC TEXHOJIOTHYECKHE CXEMbl BAKYYMHOM M HAallOpHOH (ioTa-
un. JlocronncTBa u Henoctatku. COBpeMEHHBIE CXEMbI YCTAaHOBOK HAanopHO# (iotammu. dio-
TalMsl ¢ MEXaHWYECKHM JIUCIIEPTHPOBAHUEM BO31yXa (MMIICIUICPHBIC, THEBMaTHYECKue, Oe3-
HaropHbIE YCTAHOBKH, B T.4. C MOJIa4eii BO3IyXa Yepe3 MOpucTeie MaTepraibl). Criocod renepu-
pPOBaHUS My3BIPHKOB. Y CIIOBHSI U OCHOBHBIC TEXHOJIOTHUECKUE XapaKTEPUCTHKU paboThl pora-
[{MOHHBIX YCTAHOBOK.

WonHas ¢uioTanus: MeXaHu3M Ipoliecca, 00JacTb MPUMEHEHHSI, TEXHOJIOTHYECKAs JINHUS
YCTAHOBKH.

2.2. Texuonocuueckoe ogopmieHue npoyecca OYUCMKU CHMOYHBIX 800 Koazylsyuel u
Gnoxynayueil.

Teopernyueckue OCHOBBI METO/IA.

[MpuHIMIIATBEHAS TEXHOJIOTUYECKAsT CXeMa OYMCTKH CTOYHBIX BOJ KOaryJssiuer u ¢io-
KYJISIIUCH: TPUTOTOBIICHHE BOJTHBIX PACTBOPOB KOAryJsHTAa M ()JIOKYJISHTA; JO3HMPOBAHUE pac-
TBOPOB PEareHTOB; CMEIIEHHE PAaCTBOPOB CO CTOYHOHM BOJIOW; XJIObeOOpa30BaHUE; BBIACICHHE
XJIONBbEB U3 BOJbI. KitaccuduKaims U CXeMbl YCTPOMCTBA CMECUTENICH, KaMep XJIoMbeoOpa3oBa-
HUS. Y CIIOBHS X OCHOBHBIE TEXHOJIOTUYECKHE XapaKTEPUCTUKUA PAOOTHI 000pyI0BAHUSI.

2.3. Texnonoeuuecxoe oghopmienue npoyecca OUUCMKU CMOYHBIX 800 A0COPOYUOHHBIMU
memooamu. TexHonorndeckoe opopmIIEeHHE MPOIECCOB aACOPOIMH: CTATUYSCKUA U JTUHAMUYE-
CKUU BapuaHThl. ANIaparsl Ui aJcOPOIMOHHON 00pabOTKH CTOYHBIX BOA. Y CJIOBUS U OCHOB-
HBIE TEXHOJIOTHYECKUE XapaKTEPUCTHKU PabOThI 000pyAOBaHHUS.

OCOOCHHOCTH TEXHOJOTHMYECKOr0 TPUMEHECHUsT KATHOHHUTOB M aHHOHUTOB. C(Cxema
YCTPOMCTBA HAIOPHOTO MApAJIETFHOTOYHOTO MOHUTOBOTO (DUIIBTpA, UK pabOTHl MOHUTOBOM
ycTaHOBKHM. CXeMa yCTpOHCTBAa HAIIOPHOTO MPOTHBOTOYHOI'O HOHUTOBOTO (DMIIBTPA, UK pado-
ThI HOHUTOBOW YCTaHOBKU. CXeMma yCTpOICTBa HAIOPHOTO MOHUTOBOTO (DMIIBTPA CMEUIAHHOTO
NENCTBUS, UK pabOThl HOHUTOBOW YCTAHOBKU. Y CJIOBHSI 1 OCHOBHBIE TEXHOJIOTHUECKHUE XapaK-
TEPUCTUKU pabOThl 000PYI0BaHUS.

2.4. Ouucmka cmoyHwIX 800 MEMOOOM IKCMPAKYUU.

Teopernueckne OCHOBBI METOIA.

[IpuHIMIMATBHBIE CXEMbl OJTHOCTYNEHYATON M MHOTOCTYIEHYaTol 3KcTpakiuu. [Jocro-
WHCTBA M HeocTaTku. Kiaccudukarus SKCTPaKIIMOHHBIX alliapaToB.

Cxema ycTpoiicTBa ABYXCTYIEHYATOTO CMECHTEIHHO-OTCTOWHOTO ASKcTpakTopa. Ilpun-
nun aeuctBusa. JlocromHcTBa W HemoctaTku. Cxembl ycrpoiictBa nuddepeHumanbHo-
KOHTAKTHBIX 3KCTPAKTOPOB: PACIBUINTEIbHBINA KOMTOHHBINA M MOJIOYHBIN SKCTpakTophl. [Ipunmum
JeucTBus. JlIocTOMHCTBA U HEJIOCTATKH.

2.5. Membpannvle mexuono2uu 6 Npakmuke OYUCMKU CIOYHBIX 800.

Teopernueckne OCHOBBI METO/IA.

KoHcTpykuuu anmapatoB A1t MPOBEAEHUS MPOIECCOB 00paTHOTO 0OcMOca U YIbTpaduib-
Tpauuu: Tana GUIbTP-Tpecc ¢ TUIOCKONAPAUIETbHBIMEA (PHIBTPYIONIMMHE YCTPOWCTBAMH; C TPYO-
YaTbIMU (UIBTPYIOIIUMHU AJIEMEHTAMU; C PYJIOHHBIMU WM CIIUPAIBHBIMHU 3JIEMEHTAMH, C MEM-
OpaHaMU B BHJIC MOJIBIX BOJIOKOH. CXeMa M NMPHUHIIMIT ACHCTBHS, YCIOBHS PabOThI, JOCTOWMHCTBA
Y HEIOCTATKH.

3. XuMHYeCKasi 0YHCTKA CTOYHBIX BOJI.

3.1. Texnonocuueckoe ogpopmienue npoyecca HeUMpaIu3ayuu U nepeeooa Memauios 6
Hepacmeopumvie hopmbi. Cxema 00€3BPEIKUBAHIS CTOYHBIX BOJ M3BECTKOBBIM MOJIOKOM: arliia-
patypHoe odopmIieHHe, YCIOBHS MpoBeAeHUs mporecca. OUIBTPOBAHUE KUCIBIX CTOYHBIX BOJ
Yyepe3 HeUTPATU3YIOINe MaTepUabI.



3.2. Texnonoeuueckoe ogopmaeHue npoyecca OKUCIEHUA 3a2pA3HUmMenel CMoyHbIX 600.
YcTaHoBKU xyopupoBaHus. MeTo OKUCIIEHNS KOMIIOHEHTOB CTOYHBIX BOJ KHUCIOPOJIOM. Amma-
parypHoe odopmiienue nporecca. OKHCIEHUE 030HOM. Y CTAHOBKH JIJISi O30HUPOBAHUS.

3.3. Texnonocuueckoe ogpopmnenue npoyecca 80CCmManO8IeHUs 3a2PA3HUMeNel CIMOYHbIX
600. Cxema BoccranoBiieHust xpoma (I11) cynbdarom sxenesa, oucynbparom HaTpus M T.J.: arl-
naparypHoe ohopMIIeHHE, YCIOBUS IPOBEACHUS Mpoliecca.

4. DJIeKTPOXUMHYECKHE MeTOAbl 00PA0OTKHM U OYUCTKHU CTOYHBIX BOJ.

AHoOnHOE OKHCIIeHHE (OYMCTKAa CTOYHBIX BOJ OT IIMAHHUCTBIX COCJUHEHHI) M KaTOJIHOE
BOCCTAHOBJICHHE MpUMecei. TEeXHOIOTHYeCKHe Pa3inyus MPUMEHEHUS METOJIOB 3JIEKTPOKOAry-
JSAUUM, TaldbBaHOKOAryasuuu. llpuHuunuanbHas cxema 53JIeKTPo(IOTallMOHHOTO arapara.
[Tpuammn neiictus. [IpuHIMNHATEHBIE CXEMBI BKIIFOUEHUS dJIEKTPOUAIU3HBIX YCTAHOBOK.

5. Buosornyeckasi 0OUMCTKA CTOYHLIX BOJ.

5.1. Buonoeuueckas ouucmka 6 a’spomeHnkax. buomormueckas OYMUCTKa B a’POTEHKAX:
OKHUCJIUTETIbHAsT MOIIHOCTb, OCHOBHBIE ATAlbl OUYMCTKU, KJIAcCU(PUKALUU adpOTEeHKOB. [IpuHIm-
MUATbHAS CXEMa YCTAHOBKH OMOOYHUCTKHU C adpOoTeHKOM. OCHOBHBIE METOJbl MHTEHCU(DUKAIUN
paboThl a’poTenka. [IpumeHeHue kuciopoaa uis OMOIOTHYECKOW OUYMCTKU. KOHCTpYKTHBHBIE
OCOOCHHOCTH OKCHTCHKA. YCJIOBHSI M OCHOBHBIC TEXHOJIOTHYECKHE XapaKTCPUCTHUKU PabOTHI
000pyIOBaHUS.

5.2. Buonozuueckasn ouucmka ¢ buogurbmpax. buonornyeckas ouncTKa B OMOUIBTpax:
OKHUCJIMTETIbHAsT MOIIHOCTh, OCHOBHBIE 3Talbl OYMCTKHU, Kiaccupukamnus 6uodunstpos. [Ipun-
[UITHATBHAS CXE€Ma YCTAHOBKH OMOOYHCTKH ¢ OModuibTpoM. Cxema yCTpOMCTBa CEKIUU OMo-
¢bunbTpa ¢ muacTMaccoBoil Hacagkoil. OCHOBHBIE METO/bI HHTeHCU(DUKAIMK paboThl OHO(HIIb-
Tpa. YCJIOBUS U OCHOBHBIC TEXHOJIOTHYECKHE XapaKTePUCTHKU pabOTh 000PYyI0BaHUSI.

5.3. Cucmema anaspobnoco pasnodicenus. Cxema ycTpoWcTBa MeTaHTeHKa. [IpuHuumn
JneucTBus. JIOCTOMHCTBA U HEJIOCTATKH.

5.4. Cxema 6uoxumuyeckux 83auMooeiucmsuti 8 okuciumenvHom npydy. buonorunueckas
ouncTKka B onornpynax. Cxema OMOXMUMHUYECKUX B3aUMOJICHCTBUIN B OKHCIUTECIILHOM TIPYY.

6. Tepmuyeckoe 06e3BpeKUBaAHNE CTOYHBIX BO/I.

6.1. Texnonoeuueckas cxema yCmanosKu 02HE8020 00E368PeHCUBANUAL CIOYHBIX 600. Lnk-
JIOHHBIE KaMephl U TEeYH C MCEBJO0KIKEHHBIM CIIO€M: MPHUHIIUI JEHCTBUS, TOCTOMHCTBA U He-
JOCTaTKH. TEeXHOJOTHYecKass CXeMa YCTAaHOBKH OTHEBOT'O O0E3BPEIKMBAHUS CTOYHBIX BOJI, CO-
JepKalluX OpraHMYECKHe BEIIecTBa: ammapaTypHoe odopMIICHHE, YCIOBHUS MPOBEACHHS MPO-
necca.

6.2. Texnonocuueckas cxema O4UCMKU CMOYHBIX 800 NPOU3BOOCMBA MEMOOOM MeEPMO-
Kamanumu4ecko2o OKUCIIeHUs 8 napo2a3osot ¢haze. AnmnaparypHoe opopMIIeHHE, YCIOBUS MPO-
BEJICHHS MpoIiecca.

7. TexHonornyecKkue pemieHUusi OYNMCTKH CTOYHBIX BOJ PA3JIMYHBIX OTpacieil mpo-
MBIILIEHHOCTH.

OuncTKa CTOYHBIX BOJ B TEIUIODHEPTCTHKE, YEPHOW W IIBETHOH METAJUTypIHH, XUMHYC-
CKOM, HEPTEeXUMHUECKOH, XUMHUKO-(hapMaleBTUUYECKOM, MUIIEBOM, LEIUIH0I03HO-0YMaKHOU U
JICCOXUMHUYECKOH TPOMBINUICHHOCTH, HedTenepepadaThBAIONINX 3aBOJIOB, MAITHHOCTPOUTEIb-
HBIX TPEINPUITUN, 3aBOIOB CTPOUTENBHBIX MaTepuanos, cuctemsl JKKX u ap.

3aMKHYTBIE CHCTEMBI BOJJOCHA0KCHHUS TPOMBIIIJICHHBIX MPEAPUATHH.

5.3. Tembl 1 popMBbI 3aHATHIE CEMHUHAPCKOT0 THIIA

VY4eOHbIii MIaHOM MO TUCIUILIMHE IPEyCMOTPEHbI MPAaKTUYECKUE U TabopaTopHbIE 3a-

HATHS

No HanmenoBanue pazaena ®dopma npoBeeHus Tpynoémkocts, gac

B JTVCTIATUTAHBI (MOYIIS) 3aHSATHS OYHOE | 3a09YHOE
1. | Pazgen 1. Texnonornyeckoe odopmie- npakTHdeckas pabora 4 -

10




HaunmenoBanue pasnena
JTUCIUTUTAHBI (MOJTYJIIST)

dopma TpoBEACHUS
3aHATUA

TpynoéMKocTh, yac

OYHOC

3a049YHOC

HHE METOI0B MEXaHUYECKON OUHCTKHU
cTouHbIX BoJ (Tema: 1.2. OTcTanBanue B
T10JI€ TPAaBUTALMOHHBIX CHJI)

Paznen 1. Texnomnoruueckoe odopmiie-
HUE METO/IOB MEXaHUYECKOU OUUCTKHU
CTOYHBIX BOJ (Tema: 1.4. dunbTpoBaHUE
4yepes3 CIIOM 36pHUCTOH 3arpy3Ku U
(UITBTPOBATBHYIO TIEPETOPOIKY)

npakTHyeckas pabota

Pazgen 2. dusnko-xuMHYeCcKast OUHMCTKa
cTouHbIX BoJ (Tema: 2.1. TexHomornye-
ckoe o(hopMIICHHUE MPOIIECcCa OUUCTKU
CTOYHBIX BOJ (hyroTarueit)

nabopaTopHas pabota

12

Pazgen 2. usuko-xuMudeckas O4nucTKa
cTouHbIX BoJ (Tema: 2.2. TexHomoruye-
cKoe oopMIICHHE TTPOIIecca OUUCTKH
CTOYHBIX BOJI KOATYJISIIUEH U (IIOKYIISI-
1Uei)

nabopaTopHas pabora,
npakTHyeckas paboTa

Pazgen 2. ®usnuko-xuMHYecKast OUHMCTKa
cTouHbIX BoJ (Tema: 2.3. TexHomornye-
ckoe o(hopMIICHHUE MPOIIECcCa OUUCTKU
CTOYHBIX BOJI aJICOPOIIMOHHBIMH METO-
JIaMH)

nabopaTopHas pabota

Paznen 5. bnonornueckast ouncrka
cTouHbIX BoJ (Tema: 5.1. buonoruye-
CKasi OYKMCTKA B a9POTCHKAX )

npakTHyeckas padbora

Paszpnen 7. TexHonorndyeckue perieHus
OYHUCTKH CTOYHBIX BOJ PA3JINYHBIX OT-
pacieil NpOMBIIUIEHHOCTH

Kelic-3aJanue

Hroro:

44

12

5.4. letaamM3anus CaMOCTOSITeIbHOM PadoThI

HanmenoBanue pa3aciia

Bun camocrosTeabHOM

TpynoeMkocTs, yac

Ne
JTUCHUTITAHBI (MOTYJIS) paboThI OYHas 3a04Has
Paznen 1. Texnonoruueckoe opopm-
o ITonroroBka Kk T€CTOBO-
JIEHUE METO/I0B MEXAHUYECKOU MY KOHTDOMIO. BELILOJIHE
1. OYMCTKHU CTOYHBIX BOJ (Tembr: 1.1. y P e 2 14,85
HUE pacyeTHOMN KOH-
[Iponexusanue; 1.3. OTcTanBanue B .
TPOJIBHOU pabOTHI
110JI€ IIEHTPOOEKHBIX CHJI)
Paznen 1. Texnonoruyeckoe opopm-
JICHHE METOJ0B MEXaHUYECKOU IToaroroBka
OYHUCTKH CTOYHBIX BOJ (TeMsbl: 1.2. K TECTOBOMY KOHTpOIIIO,
2. OTtcrauBaHMe B [10JI€ TPAaBUTALMOH- | MOJTOTOBKA K ITpaKTHUYe- 4 6
HBIX cui; 1.4, @unbTpoBaHue Yepe3 | CKOMY 3aHATHIO, 3aIUTa
CJION 3epHHUCTOM 3arpy3Ku U (Priib- oT4eTa
TPOBAJIBHYIO NEPETOPOJIKY)
Paznen 2. ®uznko-xumMudeckas [ToaroroBka k onpocy
3. OUYNCTKA CTOYHBIX BOJX (Tema 2.1. M0 TeMaM JIabOPaTOPHBIX 4 10

TexHosornueckoe opopMIeHUE MPo-

paboT, MOATOTOBKA
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HaumenoBanue pasnena

Bun camocrosTeapHON

TpynoeMKocTh, yac

b JUCUUTTAHBI (MOJTYJIsS1) paboTsI O4YHas 3a04Hast
1[ecca OYUCTKH CTOYHBIX BOJ (PJIoTa- | K TECTOBOMY KOHTPOJIIO
LUEH)
[ToaroroBka k onmpocy
Paznen 2. ®usuko-xumuueckast 10 TeMaM JIa0OPaTOPHBIX
OUYHMCTKA CTOYHBIX BOJ (Tema 2.2. paboT, MOAroTOBKA
4. | Texnonormdeckoe opopmiieHHE IPO- | K TECTOBOMY KOHTPOJIIO, 4 10
1[ecca OYMCTKHM CTOYHBIX BOJ KOary- | MOJATOTOBKa K ITpaKTHYe-
JSen U oK yIsiuei) CKOMY 3aHSTHIO, 3a11UTa
oTyeTa
Paznen 2. ®uzuko-xumudeckas [ToaroroBka k onpocy
OUYHMCTKA CTOYHBIX BOJ (Tema 2.3. 0 TeMaM J1abopaTOPHBIX
5. | Texnonormueckoe ohopMIICHHUE MPO- paboT, MoATroTOBKA 6 6
1[ecca OYMCTKHM CTOYHBIX BOJ aIcOpO- | K TECTOBOMY KOHTPOIIIO,
IUOHHBIMH METOJIaMH ) 3allUTa OTYeTa
Pa3nen 2. duznko-xumMudeckast
OYHUCTKA CTOYHBIX BOJ (TeMbl: 2.4.
5 OuncTka CTOUYHBIX BOA METO/OM 3Kc- | [loaroroBka k TecToBO- 9 5
' Tpakuuy; 2.5. MeMOpaHHbIE TEXHO- My KOHTPOJIIO
JIOTUU B MPAKTUKE OYHCTKH CTOYHBIX
BON)
7 Pa3znen 3. Xumudeckas ounctka [ToaroroBka K TeCTOBO- 9 10
CTOYHBIX BOJI MYy KOHTPOJIIO
Paznen 4. DnexTpoxumuyeckue me-
8. | TombI 0OPabOTKHM M OYMCTKH CTOYHBIX Hoxrotoska K TecTOBO- 4 16
BOI MYy KOHTPOJIIO
Ilonroroska
Paznen 5. buonorndeckas o4ncTka K TECTOBOMY KOHTPOJIIO,
9. | crounsix Box (Tema: 5.1. buonoruye- | MOArOTOBKA K MpaKTHYe- 4 10
CKasi OYMCTKA B a3POTCHKAX ) CKOMY 3aHSATHIO, 3al[UTa
oT4yera
Paznen 5. buonornyeckas ouncrka
10, | CTOUHBIX BOX (Temsr: 5.2. buonoruue- | IloaroroBka K TeCTOBO- 2 6
CKasl OuncTKa B Onodunprpax; 5.3. MY KOHTPOJIIO
CucreMa aHa3pOOHOTO Pas3NIOKEHNUs)
11 Paznen 6. Tepmuueckoe o0e3Bpexu- | Iloaroroska k TeCTOBO- 2 10
BaHUE CTOYHBIX BOJI MYy KOHTPOJIIO
Paznen 7. Texnonoruveckue pere-
12. HUS OYMCTKU CTOYHBIX BOJI pa3iny- HOHFOTOBIEa K¢ BBITIOJIHE- 6 12
HBIX OTpaciiell MPOMBINUICHHOCTH HHIO KEHC-5a/amit
N3yuenune neKIHuOHHOTO
14, [ToaroroBka K MpOMEXYTOYHOM aTTe- | MaTepuala, JINTepaTyp- 3565 865
cTanuu (PK3aMeH) HBIX HCTOYHUKOB B COOT- ’ ’
BETCTBUH C TEMATUKOI
Hroro: 77,65 125,5

6. [lepevyeHb y4eOHO-METOIUYECKOT0 00eCTIeYeHHsI IO THUCIIHILTTHHE

OcHOBHAasl M IONOJIHUTEJIbHAS JIUTEpaTypa
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KonnuectBo

I'on
Ne JK3EMILISIPOB
ABTOpP, HAUMEHOBAHHE u3Ja- o
/T st B Hay4YHOU
OoubnoTexe
OcHoBHAasi yueOHasi JuTepaTypa

1. | Beromkun, A.I'. UmxkeHepHas 3ammuta Tuapochepsl oT cOpocoB
crtounbiXx Boa / A.I'. Beromkun. — 2-¢ u31., ucnp. u aom. — MockBa; IMomHoTEK-
Bonorga: Unadpa-Unxenepus, 2019. — 297 c.: ui., Tabmn., cxem. — CTOBBI J10-
(Mmxenepnast sxonorus g 6akanaBpuata). — Pexum nocryna: mno 2019 CTYII IpH
TIOJIITHCKE. - BXOJI€ I10
URL.: http://biblioclub.ru/index.php?page=book&id=564892 - JIOTHHY U
bubmumorp.: c. 290 - 292. — ISBN 978-5-9729-0277-4. — Tekcr: naposo™*
3JICKTPOHHBINU.

2. | Texnonorusi ouncTku cTOYHBIX BOj / coct. A.Il. Kapmanos, U.H. [TonnoTtex-
[Monuna. — 2-¢ wm3xa., ucnp. u gom. — Mocksa; Bomornma: Mudpa- CTOBBII J10-
WNnxenepus, 2018. — 213 c.: . — Pexxum octyna: no noAmnucke. — 2018 CTYII IIpU
URL.: http://biblioclub.ru/index.php?page=book&id=493888 — buo- BXOJI€ 10
morp.: ¢. 210. — ISBN 978-5-9729-0238-5. — TekcT: 31eKTPOHHBIH. JIOTHHY U

aposro*
JlonoJiHuTeIbHASL YUeOHAas JINTepaTypa

1. | Beromkun, A.I'. TexHOIOTUY 3aIIUTHI OKPYXAIOIIEH Cpelbl OT OT-

[TomHOTEK-
XOJIOB ITPOM3BOJICTBA M MOTpeOIeHus: yuebHoe mocodue / A.I'. Be- .

CTOBBIH J10-
TOIIKUH. — 2-€ u31., uctp. u gom. — Cankr-IlerepOypr: Jlanb, 2016.
~ 304 ¢. — ISBN 978-5-8114-2035-3. — Tekct: smektponmbii // | 2016 | STYHTPH

N ) BXOJI€ TIO

DneKTpoHHO-OubnuoreyHas cucrema «Jlamp»: [caiit]. — URL:
https://e.lanbook.com/book/72577 — Pexwum focTyma: Juisi aBTOPHU3. HOFHHYI;I
110JIb30BaTENIEH. 11apoJio

2. | Beromkun, A.I'. Wmxeneprnas 3ammra ruapochepsl oT cOpocoB [TonHoTEK-
cTtouHbIX Boj / A.I'. BeTomkuH. — 2-¢ u3a. ucnp. u aomn. — MoCkBa; CTOBBIN J10-
Bonorga: Uadpa-Umxenepus, 2016. — 296 c.: umn., Tabi., cxem. — 2016 CTYTI NIPH
Pexum JOCTyIa: o MOJITHCKE. - URL: BXOJI€E IIO
http://biblioclub.ru/index.php?page=book&id=444179 — Bubnuorp. JIOTUHY U
B KH. — ISBN 978-5-9729-0125-8. — TekcT: 37eKTpOHHBIH. napoJiro™*

3. | Kozauek, A.B. CoBpeMeHHBIE CHCTEMbI OUYUCTKH CTOYHBIX BOJ. Jla- [TonHoTEK-
OopatopHbIi TpakTHUKyM: yuyeOHoe nocooue / A.B. Kozauek. — Tam- CTOBBIH J10-
6oB: TI'TY, 2018. — 82 c¢. — ISBN 978-5-8265-1953-0. — Tekcr: 2018 CTYH TIpU
JIEKTPOHHBIN //  JlaHb: 3JEKTPOHHO-OMOIMOTEYHass CcHUCTEMa. — BXOJI€ TIO
URL: https://e.lanbook.com/book/319643 - Pexxum noctyma: mist JIOTUHY U
aBTOPHM3. M1OJIb30BATENCH. napoJiro™*

4. | Jlunyno, U.H. OuncTtka CTOYHBIX BOJ B OMOJOTHUYECKUX PEAKTO-
pax ¢ OHMOIIEHKON M akTUBHBIM WMJIOM (pacueT OHO(UIBTPOB U
a’pOTEHKOB) [DNeKTpoHHBIHN pecypc]: yuebHoe nocodue / U.H. JIu- 2015 10
nyHoB, W.I'. IlepBoBa; MunoOpuayku Poccuu, Ypan. roc. neco-

TeXH. YH-T. — DIEKTPOH. TeKCToBbIe AaH. - ExarepunOypr: YI'JITY,
2015. — 1 s51. ont. quck (CD-ROM).

5. | berukosa, O. B. Dxosnoruueckas 6MoTexXHOJIOTH: ydeOHoe mocodue HoHoTeK-
/ O. B. berukoBa. — Cankr-IlerepOypr : Tpounkuit moct, 2021 — .
Yacte 1: buonornueckas ouncrka ctouHslx Box — 2021. — 100 c. — CTOBRIH 0=
ISBN 978-5-4377-0137-9. — Tekct: snextponHsiii / Jlaus: amek- | 2021 cTyn npH

. BXOJI€ I10
TPOHHO-OMONMHMOTEUHAs cCUCTEMA. — URL:
https://e.lanbook.com/book/175261 - Pexxum mocTyma: it aBTOPH3. J;Z;ﬁifoz

OJIL30BaTEJIEN.
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http://biblioclub.ru/index.php?page=book&id=564892
http://biblioclub.ru/index.php?page=book&id=493888
https://e.lanbook.com/book/72577
http://biblioclub.ru/index.php?page=book&id=444179
https://e.lanbook.com/book/319643
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
https://e.lanbook.com/book/175261

6. | Menpuuk, T.A. M3BiedyeHne HEOPraHWYECKUX HMOHOB METOJIOM
dotanuu [DAEKTPOHHBIA pecypc]: METO. yKa3aHus K J1aboparop-
HOMY NPAaKTHUKyMy MO JUCHUIUIMHE «TeXHOIOrus O4YMCTKH CTOY-
HBIX BOJ» U CTYJICHTOB OYHOM, OYHO-3a09HON W 3a09HOU (hopm
o6yuyenusi. Hanpasnennss 20.03.01 «Texnocdepnas Oe3omnac-
HOCTBY», 18.03.02 «DQHepro- u pecypcocOeperamIme npoueccsl B
XUMHUYECKOH TEXHOJOTMH, HePTeXUMHH U OHUOTEXHOJIOTHUNY,
05.03.06 «Dxonorus u npupoaomnonb3oBanue» / T.A. MeabHUK. —
ExarepunOypr: U3zn-so YIJITY, — 2022. — 20 c. — Pexxum gocrymna:
http://Imsstudy.usfeu.ru/pluginfile.php/155940/mod_resource/conte
nt/6/28%20%D0%9C%D0%A3%20%D0%9C%D0%B5%D0%BB
%D1%8C%D0%BD%D0%B8%D0%BA.%202023%20%28%D1
%80%D1%83%D0%BA%D0%BE%D0%BF%D0%B8%D1%81%
D1%8C%?29.pdf

2023 SHOC

*- IIpeKJIe YeM MPOUTH IO CChIIKE, HEOOXOAMMO BOUTH B CUCTEMY

OYHKIIMOHUPOBAHUE 3JIEKTPOHHON HH(DOPMAIIMOHHO-00pa30BaTEIBHON Cpeabl 00eCTIeun-
BAETCsl COOTBETCTBYIOIIMMU CPEJCTBAMH HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI.

JJIeKTPOHHBbIE OMOJIHOTEYHbIEC CHCTEMBbI

— DIIEKTPOHHO-OMOIMOTeuHas cuctema «JIaHby;

— JJIEKTPOHHO-OMOJIMOTEUHAs CHCcTeMa «Y HUBEPCUTETCKasi OMOIMOTEKa OHIIAH,

— 3JeKTpoHHAs obpa3oBaTebHas cucreMa «O6pasoBarenbHas mwiathopma FOPATITY
— yHHBepcalibHas 0a3a ganHbix EastView(OOO «MBUCY).

Cl'[paBO‘-IHI)Ie H I/IH(l)OpMaIII/IOHHBIe CHUCTEMBbI

— cipaBouHas npaBoBas cucrema «Koncymprantltocy» (http://www.consultant.ru/);

— cnpaBouHo-nipaBoBas cuctema «Cuctema TAPAHT». CBoOoaHBIH f10CTy (peXUM J10-
cryna: http://www.garant.ru/company/about/press/news/1332787/);

— MporpaMMHasl CUCTeMa JJIsi OOHAapyXEHHsI TEKCTOBBIX 3aMMCTBOBAaHUM B y4eOHBIX U
HayuHbIX padoTax «Antumiaruar. BY3» (URL: https://www.antiplagiat.ru/).

IIpogdeccnonasnbabie 6a3b1 JAHHBIX

1. DnexkTpoHHBIN (HOHI MPABOBBIX U HOPMATHUBHO-TEXHHUUECKUX JIOKYMEHTOB // AKINO-
HepHoe oOmecTBo «MHpopmannonnas komnanus «Koneke» (https://docs.cntd.ru/). Pexum go-
CTyma: CBOOO/IHBIM.

2. OdunmanbHbIi UHTEpHET-TIOpTaN TpaBoBoi uH(popmanuu (http://pravo.gov.ru/). Pe-
UM JIOCTYIA: CBOOOHBIH.

3. baza MoiMHOTEKCTOBBIX U OMOIMOrpaduIecKnx OMMCAHUN KHUT W TIEPUOJUYECKUX U3-
nmanuii (http://www.ivis.ru/products/udbs.htm). Pexxum goctyma: cBOOOTHBIIA.

4. NHdopmaloHHbIE CHCTEMBI, OaHKH JaHHBIX B 00JIACTH OXpaHbl OKPYXKAIOLIeH cpe/ibl
U TIPUPOJIONIONB30BaHus — PexxuM noctyna: http://MUHOPUPOABIPO.pd.

5. Undopmanmonnas  cucrema «TEXHOPMATHB». —  Pexum  nmocryna:
https://www.technormativ.ru/

6. Hayunas snextponHas 6ubimoreka elibrary. — Pesxxum moctyna: http://elibrary.ru/.

7. TIporpammsl aist sxonoroB ECoReport. — Pexxum noctyna: http://ecoreport.ru/.

8. Undopmanmonnsie cucrembl «buopasnoobpasue Poccum». — Pexum nocryma:
http://www.zin.ru/BioDiv/.
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http://lmsstudy.usfeu.ru/pluginfile.php/155940/mod_resource/content/6/28%20%D0%9C%D0%A3%20%D0%9C%D0%B5%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA.%202023%20%28%D1%80%D1%83%D0%BA%D0%BE%D0%BF%D0%B8%D1%81%D1%8C%29.pdf
http://lmsstudy.usfeu.ru/pluginfile.php/155940/mod_resource/content/6/28%20%D0%9C%D0%A3%20%D0%9C%D0%B5%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA.%202023%20%28%D1%80%D1%83%D0%BA%D0%BE%D0%BF%D0%B8%D1%81%D1%8C%29.pdf
http://www.garant.ru/company/about/press/news/1332787/
https://www.antiplagiat.ru/
http://pravo.gov.ru/
http://минприродыро.рф/
https://www.technormativ.ru/
http://elibrary.ru/
http://ecoreport.ru/
http://www.zin.ru/BioDiv/

HopmaTuBHO-ipaBoOBbIE AKTHI

1. ®enepanbubiii 3akoH «Boanbiii kogekce Poccutickoit @enepanumn» ot 03 urons 2006 r.
Ne 74-®3 — Pexxum mocryma: http://www.consultant.ru/document/cons_doc LAW_60683/.

2. ®enepanbHblii 3aK0H «O pHIOOIOBCTBE U COXPAHEHUU BOJHBIX OMOJIOTHYECKUX pecyp-
COB» oT 20 nexaops 2004 I. Ne 166-®3 — Pexxum JIOCTYTIA:
http://www.consultant.ru/document/cons_doc_LAW 50799/

3. ®enepanbubiii 3akoH «O BogocHAOKEHHH U BOAoOTBeAeHUn» oT 07.12.2011 Ne 416-
@3 — PesxuMm pocryma: http://www.consultant.ru/document/cons_doc LAW_122867/.

4. ®enepanbHblid 3aK0OH «O CaHUTAPHO-AMUIEMHUOJIOTMUYECKOM OJ1aronoyiydyu Hacese-
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/I OLIEHOYHBIX CPEJCTB /sl MPOBeIeHUs1 MPOMEKYTOUHOM aTTecTaluu
o0yyaromuxcs Mo JTUCIUNIHHE

7.1. [lepeuyeHb KOMIETEHIHIT ¢ YKa3aHHEM TanoB UX (JopMHUPOBAHUSI B MpoIecce
OCBOEHHsI 00pa30BaTeILHOMN MPOrpaMMbI

DopmHpyeMble KOMIETEHIIUN Bun u popma koHTpOIIS
IIpoMeXyTOYHBII KOHTPOJIb: KOHTPOJIb-
IIK-3 cnocoOeH ycTaHaBIMBaTh IPUYMHBI aBa- HbIE BOIIPOCHI K dK3aMEHY
PHUITHBIX BEIOPOCOB U COPOCOB 3arpsI3HSIONINX Tekymuii KOHTPOJIb: OIIPOC 110 TEMaM Jia-
BELIECTB B OKPYIKAIOLLYIO CpeAy U TOTOBUTH 0opaTopHbIX padoT, BEIOJHEHHE J1abopa-
MIPEIIOKEHUS 110 MPEYNPEKICHUIO UX Hera- TOPHOU Pa0OTHI, BHIITOJHEHNUE TIPAKTHYEC-
TUBHBIX IIOCJIEACTBU; CKOM paboThI U 3aIIKTa OTYETa, TECTUPOBA-

HHeE, BRITIOTHEHHE Kelic-3a1aHns

IIpoMeKyTOYHBIN KOHTPOJIb: KOHTPOJIb-
HBIE BOIPOCHI K IK3aMEHY
Texkymuii KOHTPOJIb: OIIPOC 10 TEMaM Jia-
O0opaTOpHBIX paboT, BHITIOJIHEHHE JIabopa-
TOPHOU PabOTHI, BHIIOJHEHNUE PAKTHYE-
CKOI paboThI U 3alIuTa OT4YeTa, TECTUPOBA-
HUE, BBIIIOJIHEHUE KENC-3a1aHUs

ITK-4 cnoco0eH y4acTBOBaTh B pa3paboTke U
MIPOBEICHUU MEPOIIPUATHH 10 MOBBIIICHUIO d(-
(EKTUBHOCTH MPUPOJOOXPAHHON JESITETBHOCTH

OpTaHHU3aluy.

7.2. Onucanue noxkasaresjied ¥ KpUTepHeB OLlEHNBAHUS KOMIIeTeHIHi
HA Pa3jIMYHbIX 3Tanax uxX OPMHUPOBAHMS, ONUCAHNE IIKAJ OLeHUBAHUSA

Kpurepun oneHMBaHUSI YCTHOIO OTBETa HAa KOHTPOJbHBIC BONPOCHI JK3aMeHa
(MpoMeKyTOYHBIH KOHTPOJIb (opmupoBanus komnerenumii [1K-3; I1TK-4)

«5» (omauuno) — NaH MOJIHBINA, pa3BepHYTHI OTBET Ha IMOCTABICHHBIN BOIIPOC, MOKa3aHa
COBOKYITHOCTh OCO3HaHHBIX 3HaHHH 00 OOBEKTE, 10Ka3aTeIbHO PACKPBHITHI OCHOBHBIE MOJIOXKE-
HUs TEMBI; B OTBETE IIPOCIEKUBACTCS YETKasA CTPYKTYpa, JIOTHYECKasl I0CIEA0BATEIBHOCTD, OT-
pakaromiasi CyIIHOCTb PACKpPBIBAEMBIX TOHITHH, TCOPUH, sSBIeHNN. 3HaHUE 00 0OBEKTE AEMOH-
cTpupyercs Ha (POHE MOHUMAHU ero B CUCTEME JaHHON HayKU M MEKIUCHUIUTMHAPHBIX CBSA3EH.
OTBeT U3NI0KEH JTUTEPaTypPHBIM SI3bIKOM B TEPMHHAX HAYKH, [TOKa3aHa CIIOCOOHOCTh ObICTPO pe-
arupoBaTh Ha YTOYHSIOIINE BOIPOCHI,
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http://www.consultant.ru/document/cons_doc_LAW_60683/
http://www.consultant.ru/document/cons_doc_LAW_50799/
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https://demo.consultant.ru/cgi/online.cgi?req=doc&ts=90263871202497402182882562&cacheid=66A4353B3850656CC36F31D855C08D1C&mode=splus&base=RZR&n=357147&rnd=61BB4DBBDBB4934B5196112E78BCA831#2jrcjeqyte8

«4» (xopowio) — NaH NOJHBIN, Pa3BEPHYTHI OTBET HA MIOCTABJIEHHBIN BOIIPOC, TOKA3aHO
YMEHHME BBIIEIUTHh CYIIECTBEHHBIE M HECYHNICCTBCHHBIC INPU3HAKH, NPUYHHHO-CIICICTBEHHBIC
cBsA3U. OTBET YETKO CTPYKTYpPUPOBAH, JIOTMUEH, U3JI0KEH B TEpMUHAX Hayku. OpHaKo aomylie-
Hbl HE3HAUYUTEJIbHbIE OIIMOKU WJIM HEIO4YeThl, MCIIpaBJIEHHbIE OaKaJaBpOM C MOMOLIbIO «HABO-
JSIIUX» BOIIPOCOB;

«3» (yoosremeopumenvro) — NaH HEIOJHBII OTBET, JIOTUKA ¥ MOCIIEI0BATEIbHOCTD H3-
JIOKEHUsI UMEIOT CYIIEeCTBEHHbIE HapymieHus. JlonmymieHsl rpyOble OMMOKK MpU ONpeAeTIeHUN
CYLIHOCTH pacKpbIBa€MbIX MOHSTUH, TEOpUHl, SIBICHUH, BCIEJCTBUE HEIIOHUMaHUs OakaaaBpoM
UX CYIIECTBEHHBIX M HECYIECTBEHHBIX IPU3HAKOB U CBA3CH. B OTBETE OTCYTCTBYIOT BBIBOJBI.
VYMeHne pacKpbITh KOHKPETHBIE MPOSIBICHUS OOOOLIEHHBIX 3HaHMH He IoKa3aHo. PedeBoe
odopmieHue TpedyeT MonpaBoK, KOPPEKIHUH;

«2» (Heyoosremsopumenvro) — OakanaBp IEMOHCTPUPYET HE3HAHHE TEOPETHYECKUX OC-
HOB IIpeMETa, HE YMEET AeJIaTh apryMEHTUPOBAHHBIC BBIBOJbI U IIPUBOAUTH IIPUMEPBHI, IIOKA3bI-
BaeT cjaboe BiIaJIeHHe MOHOJIOIMYECKON PeUblo, HE BJIAZCET TEPMUHOIOIHEN, IPOSBIISIET OTCYT-
CTBHE JIOTHYHOCTHU U TOCJIE0BATEIBHOCTH U3JIOKEHHUS, JIENIAeT OMNOKHU, KOTOPhIE HE MOXKET HC-
IIPABUTH, JaKe IIPU KOPPEKLIMH ITPENOJABaTENIEM, OTKa3bIBACTCA OTBEYATh HA 3aHATUU.

Kpurepun oueHuBaHMsI BHINOJHEHNS JJA00PATOPHBIX PadoT M 3alIUTHI 0TYeTa (Te-
Kylummii KOHTpoJb ¢popmupoBanusi komnerenuuii [K-3; IK-4)

«5» (omnuuno): paboTa BBHITIOIHEHA B CPOK; O(hOpMIICHHE U COAepkKAaTeNbHas YacTh OT4Ye-
Ta 00pa3noBbIe; padOTa BHIIOIHEHA CAMOCTOSITEIHHO; TPUCYTCTBYIOT COOCTBEHHBIE 0000IICHMS,
3aKJIIOUeHUsl ¥ BBIBO/BI. OOyuaromuiicss ObICTPO OPUEHTHUPYETCS B OTYETE U OTBEYAET HA yTOU-
HSIOLLME BOIPOCHI.

«4» (xopowio): paboTa BBITIOJHEHA B CPOK; B O(DOPMIIEHUHU OTYETA U €r0 COJEP>KATEIbHON
YacTH HET IpyObIX OomHOOK; paboTa BBIMOJHEHA CAMOCTOSATENBHO; IPUCYTCTBYIOT COOCTBEHHBIE
0000111eHNs, 3aKII0UeHUsT U BbIBOJbI. OO0ydJaromuiics OpueHTHUPYETCS B OTYETE M OTBEYaeT Ha
YTOYHSIOLIME BOIIPOCHI C TOMOIIBIO ITPENoAaBaTelIs.

«3» (voosnemeopumenvro): paboTa BBHINOIHEHA C HapylleHueM rpaduka; B odopmiie-
HUU, COJIEP’KaTEJIbHOM 4YacTU OTYETa €CTh HEIOCTAaTKH; padoTa BBIIIOJIHEHA CaMOCTOSITENIBHO,
IPUCYTCTBYIOT cOOCTBEHHBIE 00001mIeHHs. O0yyaromuiicss ¢ TPYAOM OpUEHTHPYETCs B OTYETE U
OTBEYAET TOJILKO Ha MOJIOBUHY 33JJaBa€MbIX €My BOIIPOCOB.

«2» (neyooeremeopumenvro): opopMIeHHE PaOOThl HE COOTBETCTBYET TpPeOOBaHUIM;
OTCYTCTBYIOT WJIH C/ICJIaHbl HETIPABHIIbHBIE BHIBOJIBI U 00001IeHUs. OOyJaronIuiicss He OPUEHTH-
pyeTcst OTYETHBIX MaTepraiax U He MOXKET MOSICHUTh PaCCUMTaHHbIE JJaHHBIE.

Kpurtepun oneHnBaHus BBINOJHEHHS NMPAKTHYECKHX PadOT M 3aIIUTHI oT4eTa (Te-
Kyluii KOHTpob (popmupoBanus kommnerenmun IK-3; MK-4)

«5» (omauuno): paboTa BHIIIOJIHEHA B CPOK; O(hopMIIeHNE U coiepKaTeNIbHas YacTh OTYe-
Ta 00pa3IoBbIe; paboTa BHITIOJIHEHA CAMOCTOATENBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IIIECHMS,
3aKJIF0OYeHHs U BbIBOJBI. OOyyaromuiicss ObICTPO OPUEHTHPYETCS B OTYETE U OTBEUYACT Ha YTOU-
HSIOLIME BOIIPOCHI.

«4» (xopouwio): paboTa BBINOIHEHA B CPOK; B OPOPMIICHUH OTUYETA U €r0 COJepKATeIbHON
YacTU HEeT IrpyObIX OMIMOOK; paboTa BBINOJHEHA CAMOCTOSTENIHO; MPUCYTCTBYIOT COOCTBEHHbBIE
0000111eHNs, 3aKITI0YeHNsT U BBIBO/BI. OOyyaromuicss OpUEHTHPYETCsl B OTYETE U OTBEYaeT Ha
YTOYHSIIOIIME BOIIPOCHI C TOMOIIBIO MTPETnoaaBaTels.

«3» (yooeremeopumenvro): paboTa BBHIOJHEHA ¢ HapylleHHeM rpaduka; B odopmiie-
HUU, COJIEp’KaTeJIbHON YacTH OTYeTa €CTh HENOCTAaTKH; padoTa BBIIOJIHEHA CaMOCTOSITENBHO,
IPUCYTCTBYIOT cOOCTBEHHBIE 00001mIeHns. OOyJaromuiics: ¢ TPYAOM OpUEHTHPYETCsl B OTYETE U
OTBEUAET TOJILKO Ha MOJIOBUHY 33JJaBa€MbIX €EMY BOIIPOCOB.

«2» (neyooeremeopumenvho): opopMIeHHE PaOOThI HE COOTBETCTBYET TpPEeOOBaHUIM;
OTCYTCTBYIOT WJIH C/CJIaHbl HETIPABHIIbHBIE BHIBOJIBI U 00001IeHUs. OOyJaronIuiicss He OPUEHTH-
pyeTcsl OTYETHBIX MaTepHalIaX U HE MOKET MOSCHUTh PACCUMTAHHBIE TaHHBIE.
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Kpurepun oneHuBaHUS BBHINOJHEHUA 3aJaHUIl B TecTOBOW (popMe (TeKylIHil KOH-
Tpoab popmupoBanus komnerenuu IK-3; [K-4)

[To utoram BBITIOJTHEHUS TECTOBBIX 3a/IaHUH OLIEHKA MMPOU3BOJIUTCS MO YETHIPEXOAIIbHOM
mikane. [Ipu mpaBUIIBHBIX OTBETAX Ha:

86-100% 3amanwuii — onieHKa «5» (omauuno),

71-85% 3ananuit — ouenka «4» (xopowo);

51-70% 3amaHuii — onieHKa «3» (Y0081emeopumenvbHo);

MeHnee 51% - oueHka «2» (Hey0oenremeopumenbHo).

Kputepuu oneHuBanus Keic-3aHAAITUSL (TEKYIIMA KOHTPOJIb (P)OPMHPOBAHUS KOM-
nerenuuii [1K-3; IK-4):

«5» (omauuno): paboTa BHINIOJIHEHA B CPOK; COJEpKaTeIbHas YacTh JOKIaAa U MPeaio-
YKCHHBIC MEPOIIPHSITHS 00pa3LOBbIE; MIPUCYTCTBYIOT PEKOMECHIAINH, 3aKITFOUCHHSI U apryMEHTH-
poBaHHBIE BBIBOJIBI. OO0yUarOMUACS MPaBUILHO OTBETHII HA BCE BOIPOCHI IPH 3aIIUTE MPOCKTA.
[TpuHUMAI aKTHBHOE YYaCTHE B JUCKYCCHHU.

«4» (xopowo): paboTa BBITIOJIHEHA B CPOK; B COJAEPKATEIBLHON YacCTH JOKJIaaa U MPeJio-
JKCHHBIX MEPONPUATHIX HET TPYOBIX OIIMOOK; MPHCYTCTBYIOT PEKOMEHIAINH, 3aKIFOYCHUS U
apryMEHTHPOBAaHHBIC BBIBOJIBI. OOYJAIONIMIICS P 3alITE MPOEKTa MPAaBUIBHO OTBETHII HA BCE
BOIIPOCHI C TIOMOIIBIO TIpenoaaBares. [[puHuMan y4actiue B TUCKYCCUH.

«3» (yooenemeopumenvro): padoTa BBIIIOJIHEHA C HApYIIEHUEM rpauKa; B CTPYKTYpe U
NPEUIOKEHHBIX MEPOIPUATHSAX €CTh HEIOCTATKHU; B JOKJIAJIe MPUCYTCTBYIOT COOCTBEHHBIC BbI-
Bobl. OOydaromuiicss pH 3alluTe MPOSKTa OTBETHJI HE Ha Bce Bompochl. OOydaromuiics He
NPUHUMAIT YYaCTUE B TUCKYCCHH.

«2» (HeyoosnemgopumenbHo). NPEIIOKCHHBIC MEPOIPUSITHUS SBISIOTCS HE dPPEKTHUB-
HBIMH; OTCYTCTBYIOT WJIH CJIEJIaHbl HEMPaBUIbHBIE BHIBOJIBI M pekoMeHaamu. O0yJaronuiics He
OTBETHJI HA BOIIPOCHI TPH 3amuTe npoekra. OO0yJaronuiicss He MPUHUMAJ y4aCTHE B IUCKYCCHH.

7.3. TunoBble KOHTPOJIbHbIE 32/1aHUA HJIM HHbIEe MaTepHaJibl, He0OX0AUMBIE /ISl OLIEHKHU
3HAHM, YMEHU, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YyIOIIMX 3TANbI
(popMHpOBaHUSI KOMIIETCHIIHI B po1Lecce OCBOCHHUS 00pa30BaTeIbHOI NPOrPaMMblI

KoHTpoJsbHbIe BONPOCHI K 3K3aMeHYy (IIPOMEKYTOYHBII KOHTPOJIb)

=

[Tponexxuanue. Knaccudukamus pemerok. YcnoBus padboTel. Cxema yCTaHOBKH PEILETKH.

TeopeTnueckre OCHOBBI METO/1a OTCTaWBAHHUS B 10JI€ TPABUTALMOHHBIX CHUIIL.

3. IleckonoBKM: MpUHIMN JE€HCTBUA, KiIaccH(UKaLUs MECKOJOBOK, yclIoBHs paboTsl. Cxema
yCTPOMCTBAa FOPU30HTANIBHOMN MECKOJIOBKY C NMPSMOJUHEHHBIM ABUKEHUEM BOJIbI.

4. BeptukaibHble OTCTOMHUKH. CXeMa yCTpoicTBa BEPTUKAILHOTO OTCTOMHUKA C BIIYCKOM BO-
JIbl Yepe3 LIEHTpabHYI0 TpyOy ¢ pacTtpyooM. [Ipuniun aeiictsus. Ycnosus padotsl. [Jocro-
MHCTBA U HEJJOCTATKH.

5. TopuzontanbHble oTcTOMHUKU. Cxema ycTpoiicTBa oTcToiiHuKa. [IpuHiun neiictBus. Ycio-
BUs paboTHI. JJocTOMHCTBA U HENOCTATKHU.

6. PagmanpHBIe OTCTOWHUKHU. YcioBus paObOThL. [TpuHIMT pabOTHl pauaibHBIX OTCTOMHUKOB C
LEHTPaJILHBIM U NepU(pEeprUUECKUM BITyCKOM CTOUYHBIX BOJ. JJOCTOMHCTBA M HEIOCTATKH.

7. Cxema M mpuHIMN pabOThI HAIIOPHOTO TUApPOIMKIOHA. [IpenMymiecTBa U HEOCTATKHU THI-
POLIMKIIOHOB.

8. Teoperndeckne OCHOBBI MeTOa PHILTpOBaHMs. MexaHu3M (QUIBTPOBAHUS JKUIKOCTH Yepe3
3EpHUCTBIN CIIOU 3arpy3KH.

9. Kiaccudukamus GribTpoB ¢ 3epHUCTON 3arpy3koid. CxeMa CKOpOTo OJTHOCIOWHOTO (QUIIbTpa

B paboyeM nojoxeHuu. L{uki1 paboThl yCTaHOBKH.

N
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

29.

30.

31.

32.

33.

34.
35.

36.

JIByXClOiiHBIE M KapKacHO-3achImHbIe puabTphl. CxemMa KapKacHO-3aChITHOTO (GUIBTpa B pa-
6oueM motokeHuu. L{ukir paboThl yCTaHOBKH.

Cxema ¥ npuHIUN padOThl KOHTAKTHOTO OCBETIIMTENS. JJOCTOMHCTBA U HETOCTATKH.
TeopeTnueckre OCHOBBI METO/1a KOATYJISIIUHU U (DIOKYIISIUH.

[TpuHIMIIMATBHAS TEXHOJIOTHYECKAsE CXeMa OYUCTKU CTOYHBIX BOJ| KOATYJISIIIEH U (IIOKYIIS-
HAEH.

Knaccudukanus cmecureneit. YciaoBust padboThl. JlIOCTOMHCTBA U HEIOCTATKH.

CxeMbl yCTpoiCcTBa KaMep XJIONbeoOpa3oBaHus. Y CIOBUS PaOOTHI.

Teoperuueckre OCHOBBI METOJIa (PIIOTALIMH.

®dnoTanus ¢ BblIEICHHEM BO3yxa U3 pactBopa. Ctaauu npouecca. [IpuHiunuansupie Tex-
HOJIOTHUYECKUE CXeMbI BAKYYMHOM W HarmopHo# (iotammu. JJocTOMHCTBA M HETOCTATKH.
CoBpeMeHHbIE CXEeMbl YCTAaHOBOK HAMIOPHOU (prroTanuu.

dnoTanus ¢ MEXaHUYECKUM JUCIIEPTUPOBAHMEM BO31yXa, O€3HANOpHBIC YCTAaHOBKH, ITHEB-
MaTH4eckue (I0TAalMOHHBIE YCTAHOBKH B T.4. C MOJaydell BO3/ayXa yepe3 MOpPUCThbIe MaTepu-
ajbl. Y CIIOBHS IIPOBEIECHHUS IIPOLECCa.

Teopernueckre OCHOBBI METOJ1a a7ICOPOIMU (MOHHOTO OOMEHa).

TexHonormueckoe 0QOpMIICHHE MPOILECCOB AJACOPOIMU: CTATUYECKUA U JUHAMUYECKUN Ba-
PHUAHTBHI.

Cxema ycTpoiicTBa HAIOPHOTO NapaJIeIbHOTOYHOTO HOHUTOBOrO (umibTpa. Lukim paboTs
MOHHUTOBOM YCTaHOBKH.

Cxema ycTpoiicTBa HaIIOPHOTO MPOTUBOTOYHOTO MOHUTOBOTO GuiibTpa. L{ukn paboTel HOHU-
TOBOM YCTaHOBKH.

Cxema ycTpoiicTBa HaIIOPHOTO MOHUTOBOTO (DMIBTpPa CMEIAHHOTO JeiicTBus. Llukim paboTsl
MOHHUTOBOM YCTaHOBKH.

Teopus mpoliecca MEKTPOKOAryJIALNY, ralbBaHOKOATYJISIUHU. TeXHOIOTHYEeCKUe pa3inyus
MPUMEHEHUS STUX METOJIOB.

Teopus npouecca anekrpodmoranuu. [lpuHnunuanpHas cxema MeKTpo(IOTAIIMOHHOTO af-
napara.

Teopus mpouecca aniekrpoauanusza. [IpuHuunuanbHble cXeMbl BKIOYEHUS 3JIEKTPOIUAIN3-
HBIX YCTaHOBOK.

KoHcTpykiiun annaparoB Al MPOBEIEHUS MPOLECCOB O0OpAaTHOTO OCMOCAa U YJIbTpauiib-
Tpauuu. JlOCTOMHCTBA U HEAOCTATKH.

buonoruueckas ouncTka B a3pOTEHKaX: OKUCIUTEIbHAS MOIIHOCTb, OCHOBHBIE 3TAIlbl OYUCT-
KU, KJIaccupUKalUU adpoTeHKOB. [IpuHIIUIIMaNbHAsT cXeMa YCTaHOBKH OMOOYUCTKHU C a’po-
TeHkoM. OCHOBHBIE METO/Ibl MHTEHCU(PHUKAIIUU PAOOTHI a3POTEHKA.

buonornueckas ouyuctka B OMODUIBTpax: OKHUCIUTENbHAS MOIIHOCTb, OCHOBHBIE O3TaIlbl
OYMCTKH, KJaccuduxaius 6uopuibTpoB.

[TpuHnMnUanbHas cXxeMa yCTaHOBKH OMOOYHUCTKH ¢ OuodpunbTpom. Cxema ycTpoiicTBa cek-
1y 0nopuUIBTpa C MIACTMACCOBOM Hacaakod. OCHOBHBIE METOAbl UHTEHCU(PUKAIIMK PaOOTHI
6uopuiIbTpA.

TpebGoBanusi, mpeAbSBIsIEMbIE K CTOYHBIM BOJIaM, MOCTYMHAIOIIUM Ha adPOTEHKU U OMOPUITH-
TPBI.

buonornueckast ounictka B Ouomnpynax. Cxema OMOXMMHUYECKUX B3aUMOJCHCTBUN B OKUCITH-
TEJIBLHOM IPYAY.

AHa’poOHast 0OYMCTKa CTOUHBIX BOJ. CXxeMa ycTpolcTBa METaHTEHKa.

OcHoBBI MeTOAa TTapo(ha3HOTO OKHUCIEHUS («OTHEBOW MeTo»). LIMKIOHHBIE KaMephl U MeUH
C TICEBJIOOKMKEHHBIM CJIOEM: MPUHIIUTI JEHCTBUSI, TOCTOMHCTBA M HETOCTATKH.
TexHOMOTUYECKHE pPEUIEHUs OYMCTKM CTOYHBIX BOJI Pa3IUYHBIX OTpAciedl MPOMBIIUICHHO-
CTH.

3aganus B TecToBOM opme (TeKyIHii KOHTPOJIb)
®parmMenT K pasaeny «PU3HKO-XHMHUYECKasd 0YHUCTKA CTOYHBIX BOI»
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1. ®noTanMoOHHBIA METOJT TIO3BOJISIET YAAISATH U3 CTOYHBIX BOJ

a) rpy0oIuCTIEpCHBIE TPUMECH

0) KOJIJIOMTHBIC TIPUMECH (C MTPEABAPUTEIIBHON KOAryJIsaue u Qrokymnsiuei)

B) paCTBOPEHHBIC B BOJIC Ta3bl

') paCTBOPEHHBIC B BOJIC TIPUMECH MOJICKYJISIPHOW W MOHHOM CTETIEHH JUCIIEPCHOCTH (C UCIIOIb-
30BaHHEM (hJIOTOPEAreHTOB)

2. Ilpeumy1iecTBOM HAIOPHOH (IIOTALIUH SIBIISETCS

a) oOpa3zoBaHue MY3bIPHKOB ra3a, UX CIUIIAHUE C YaCTHULIAMU 3arps3HEHHI U BCIUIBIBAaHHE arpe-
raToB IIPOUCXOJHUT B CIIOKOMHOM cpejie

0) T03BOJISIET PETYIMPOBATH CTEIIEHB MEPECHIIICHHS B COOTBETCTBHH C TpeOyeMoil 3 pekTuBHO-
CTBIO OYHMCTKU CTOYHBIX BOJ| PH HAYaJIbHON KOHIIEHTPAIMHU 3arps3HeHui 10 4-5 r/n u 6onee

B) MIPOCTOTA anmapaTypHoro oopMJIeHHs Mpoliecca U OTHOCUTEIBHO Majible pacXo/bl SHEPTUU

3. YKaxuTe OCHOBHbIE KOHCTPYKTHBHbBIE JIEMEHTHI CXeMbl BaKYyMHOH (IOTAIUH.

4. HegoctaTkoM MeTO/a BaKyyMHOM (hrioTaliuu sBIsSIETCS

a) 3apacTaHue v 3aCOPEHHE TTOP

0) BBICOKasi 0OBOJHEHHOCTH TICHBI

B) OrpaHWYCHHBIA JWAIA30H MPUMEHCHUS: KOHIEHTpPAIUs 3arps3HEHUN B CTOYHOW BOJE HE
JOJKHA MpeBbIaTh 250 Mr/n

5. HemocraTtkom MeToza (hiotaruu ¢ mojadueit Bo3ayxa 4yepe3 MOpPUCThIC MaTepPHAIIbI SIBIISIETCS

a) 3apacTaHue U 3aCOPECHUE TTOP

0) BBICOKAst OOBOJHEHHOCTh TICHBI

B) OrpaHMYCHHBIN IUAla30H MPUMEHEHHUS: KOHIEHTpAIMsl 3arps3HEHUl B CTOYHOW BOJE HE
JOJKHA MpeBbImaTh 250 Mr/n

6. [Ipu cOBMECTHOM HCHOJIB30BAaHUU KOATYISHTOB U (DIIOKYJISTHTOB
a) CHayvaja J03UPYIOT (PIOKYISHT

0) cHayasa 103UPYIOT KOAryJIsHT

B) PEareHThI IO3UPYIOT OJTHOBPEMEHHO

7. C yBenmnmueHUEM MYTHOCTH BOJI 7103 KOATyJIsTHTa
a) yBEIMUYUBAETCS

0) ymMeHbIIIaeTcs

B) HEM3MEHHA

8. I'pasueHTHAs KOAryyisnus MPOTEKAeT 3a CYET CTOJIKHOBEHHMS M CIIMIIAHUS YaCTHIL
a) BCJICACTBHUC NICPEMCIINMBAHNA U KOHTAKTa MUKPO- U MAaKpOIIOTOKOB

0) B pe3ysibTaTe OPOYHOBCKOTO JIBHXKEHHS

B) ABMXKYIIUXCS C PA3TMIHON CKOPOCTHIO MO/ IEHCTBHE CHITBI TSKECTH
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9. IIpu npumeHeHUH (IIOKYISTHTOB COBMECTHO C KOAryJsIHTaMHu JJisi oOpa3oBaHusi Hamboiee
TUTOTHBIX M KPYITHBIX XJIOMBEB M Pa3pyIICHHsI IEPBHYHBIX PBHIXIIBIX CTPYKTYP TPeOyrOTCS

a) MOBBIIIEHHBIE TPATUEHTHI CKOPOCTH U O0JIee [UTUTENbHOE MTePEMEIINBAHUE BOBI

0) MOHMKEHHBIE TPAJIUEHTHI CKOPOCTH U 00JIee UTUTEIFHOE ITEPEMENTMBAHUE BOJIBI

B) MOBBILICHHBIEC TPAJUEHTHI CKOPOCTH M MEHEE JITUTENFHOE TIEPEMELTMBAHUE BOIBI

I') IOHWKEHHBIE TPAJNEHTHI CKOPOCTH U MEHEE JUTUTEIEHOE TIEPEMEIINBAHNE BOJIBI

10. JIns wactuir HEOOJMBIIMX pa3MepoB, MeHee 1—3 MKM, HE3aBUCHMO OT MX HAaXOJXKJICHUS B HE-
MOJIBIKHOM BOJIC WJIM B BOJIE, TIEPEMEIIMBACMON C PA3TUYHON CKOPOCTHIO, OCHOBHOE 3HAUCHUE
uMeer

a) MOJICKYJISIPHO-KWHETUIECKAas KOAryJsus

0) rpaIMeHTHAs KOATyJIsIIUs

B) TPaBUTAIIMOHHAS KOATYJISIIHS

11. Ecnu MoneKysipHO-KUHETHYECKAss U TPAJIUCHTHAST KOAryJISlUs MPOTEKAIOT YCIEITHO, OT/e-
JICHHUE XJIONBEB IIPOU3BOIAT

a) B OTCTOMHHUKAaX

0) KOHTaKTHBIX OCBETIUTEIISX

B) puibTpax
r) uroraTopax

12. B npouiecce pabOThl HOHUTA MPOUCXOTUT:

a) a7copOIHsi HOHOB M3 PaCTBOpA HA HOHHTE;

0) 0OMEH OJTHOMMEHHO 3apsKEHHBIX HOHOB;

B) 00pa30BaHUE MAJIOPACTBOPUMBIX COCTUHCHHM.

13. CuIbHOKHUCIIOTHBIE U CITA00KUCIIOTHBIE KATHOHUTHI OTIIMYAFOTCS:
a) BEIMYMHOM MOJTHON OOMEHHOW €MKOCTH;

0) KOHCTaHTON AMCCOLMALIMY HOHOTEHHBIX TPYIII;

B) paCTBOPUMOCTBIO B BOJIE.

14. Tlonnas obmennas emkocTh nonuta (I1OE) 3aBucut ot:
a) CKOPOCTH TPOITYCKaHHsI PacTBOPA;

0) KpYITHOCTH 3€PEH NOHHTA;

B) crioco0a CUHTE3a HOHUTA.

15. [Tox BIaXXHOCTBHIO HOHUTA MO/IPa3yMEBAETCS:

a) KOJIMYECTBO BOJIbI, COJIEPIKAILEHCS B HIOHUTE;

0) KOJIMYECTBO BOJIBI, IpUXOsIieecs Ha | T HoHMTA (B mepecyeTe Ha aOCOIOTHO CyXOil Bec), B
HaOyXIlIeM COCTOSIHUY TOCJIE OTAETICHUS KalelbHOM (IOBEPXHOCTHOM) BOJIBI;

B) KOJINYECTBO BO/JbI B Ha6YXIHeM HOHUTE, MPUXOAAIICCCA Ha CAUMHHUIY HOHOTCHHBIX I'PYIIII.

Bonpocsl, BBIHOCHMBbIE HAa KOJUIOKBHYM K JIa00paTOpHO# padoTe (TeKyIMii KOHTPOJIb)
«MceaenoBanue npomnecca 04YUCTKH BOABI OT CyJb(aTa Marausi MET00M HOHHOT0 00MeHa»
®parMeHT K pasaeiny «DU3NKO-XUMHYECKAS OYMCTKA CTOYHBIX BOI»

1. Tumnsl, knaccudukanys U CTPOCHUE HOHUTOB.

2. Tumel 1 mpuMepbl HOHOOOMEHHBIX PEaKIUi.

3. MexaHM3M KHHETUKH TIpoIlecca HOHHOTO OOMEHa.

4. OcHOBHBbIE (U3UKO-XUMHUYECKHE U TEXHOJOTHMUECKHE XapaKTEPUCTHUKH HOHHUTOB. MeTosbl
oTpezieNIeHUs] OCHOBHBIX CBOMCTB HOHOOOMEHHBIX CMOJL.

5. HekoTopble 3a/1a41 CTaTUKH HOHHOTO 0OMEHa.
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6. OCHOBBI TMHAMUKH HOHHOTO OOMEHA.
7. TexHnomornueckoe 0OpMIICHHE MPOIIECCOB HOHHOTO OOMEHa.
8. MeToauka nporeccoB COpOIUH U pereHepaud HOHUTOB, PACUETHI.

IIpumep 3a1aHus K NPAKTH4YECKOH padoTe (TeKYyIHil KOHTPOJIb)
(pparmMenT K MpakTHYecKoii padoTe «Pacyer CKOPBHIX PUIBLTPOBY)

Llenv pabomwi: ONpPENETUTh TEOMETPUUYCCKUE MapaMeTpbl CKOpOro (uibTpa IS JO-
OYMCTKH CTOYHBIX BOJI.

3amanue:

— ONPEJETUTh KOHCTPYKTUBHBIA THIT U ra0apuTHBIC pa3Mepbl GUIbTPA IS JOOYHCTKH
CTOYHbIX BOJ, paCC‘-II/ITaTb €I'0 OCHOBHBIC TCXHOJIOTHUYCCKUC XapaKTepI/ICTI/IKI/I;

— pacCYMTaTh TEXHOJIOTHYECKUE TapaMeTPhl PaCIIpeACTUTEIIBHON CHCTEMbI (PHIIbTpA.

Bapuanmut 3a0anuii (ucxoonvie oannvle 05 pacyema cKkopo2o guibmpa)

HauankHas KOHLIEHTpaLHA Koneyunas (monycrimasn)
3arpAIHAIOLNMY BelllecTE B KOHIIEHTPaLHs MakcHMAanbHbIH
Bapiast CTOMHO BOE, HOCT}'.H(”[EGLI.[{EH B 3arp53Humm{!x checnla B YACOBOH pacxo
(hHABTP, MI/1T OCBETIIEHHOH Boae, Mr/II CTOMHBIX BOJI,
BapemeHHEIE EMTK Bzpemennsie EITK THIC. M'/4

BEIIECTEA BEIIECTRA

1 20 15 5 10 35

2 25 20 5 5 375

3 35 10 15 5 275

! 15 8 5 3 2.5

5 20 15 5 10 4

6 18 10 8 5 4,25

7 25 20 5 5 2

8 15 8 5 4 2.5

o 20 15 3 3 35

10 15 10 8 7 325

11 30 8 15 4 3

12 18 10 8 5 325

13 28 f 8 3 4.5

14 25 18 5 10 35

15 35 10 10 5 275

16 15 2 5 4 25

17 20 15 5 8 4.1

18 18 10 5 5 4,25

19 22 15 5 10 35

20 25 20 f 5 375

Keiic-3aganue no urpoBoMy nNpoeKTHPOBAHUIO (TeKYILIHI KOHTPOJIb)
«Pa3paboTka (coBepIICHCTBOBAHME) TEXHOJIOIHYECKOI CXeMbI 0YHMCTKH CTOYHBIX BOI»
®parmeHT K paszeny «TexHosornyeckue pemieHusi OUUCTKH CTOYHBIX BOJ
Pa3JIHYHBIX O0TpacJjeil NPOMBbIILIEHHOCTH»

3a13011 HUMECT B CBOCM COCTaBC BHeKTpOCTaHCHHaBHHBHBIﬁ, )ICCHC3HOHOpO)I(HLII>'I, SHEPTo-
nex, Hex apToMaTu3alnu, SJICKTPOLCX.

B pe3yiibTaTe HpaKTquCKOﬁ ACATCIIBHOCTH NPCAIIPUATHA O6p8.3y}OTC$I IMPOMBIIIIICHHO-
JIMBHEBBIC CTOYHBIC, KOTOPEIC 0e3 OYHCTKH C6paCI)IBaIOTC$[ B BOJOTOK pI:I60XOS$II>iCTBCHHOI‘O
Ha3HA4YCHHA CO CICAYHOIIUMU MMOKA3ATCIISIMU

21



"  pacxo]l CTOYHBIX BOJ
"  COCTaB CTOYHBIX BOJI:
— He(TenpoayKTHI

— B3BECIIICHHBIC BEIIIECTBA
—xene3o (1)

3amanue:

120 M3/g

1,2 mr/n
200 mr/n
3,98 mr/n

1. Paccuntath HEOOXOIUMYIO CTETIEHb OUYUCTKH CTOYHBIX BOJ] IIPU cOpPOCE CTOYHBIX BOJ B
BOJIOTOK PHIOOXO03SIIICTBEHHOTO Ha3HAUYCHHS.

2. IlpemoxxuTh 1 000CHOBATh TEXHOJOTMUYECKHE PEIICHHs MO JAOCTHKCHHIO KauecTBa
OYHCTKHM CTOYHBIX BoA 70 ypoBHA [1JIK ¢ yka3zaHuem cTerneHn OYMCTKY 110 CTaJUsIM.

3. Paccunrars 3 PeKTUBHOCTh OUUCTKH MPEIT0KEHHON TEXHOIOTHUECKON CXEMBI.

4. Ha ocHOBaHHMHM INIPEUIOKEHHBIX CTEICHEH OYMCTKH PAacCYMTATh KOHIICHTPALMH 3arpsi3-
HSIOIIMX BEIIECTB I1OCIE KAaXIAO0U CTauu.

5. PaccunTars MaTepuaIbHbIA OaTaHC OJHOW CTYIIEHH OYUCTKH.

7.4. CooTBeTCTBHE HIKAJIbI OLIEHOK U YPOBHei chopMHUPOBAHHBIX KOMIIETEHIMH

YpoBeHb chop-
MHPOBAHHBIX Onenka
KOMIIETEHIINH

IlosacHenus

Bricoknii OTJIMYHO

Teopetnueckoe colepkaHue Kypca OCBOEHO IOJHOCTBIO,
BCE MPEIyCMOTPEHHBIE TPOrpaMMoOil 00yueHus yueOHble 3a-
JTaHWs BBINOJMHEHbl. OOydarouuiics J1eMOHCTPUPYET BBICO-
KUH YpOBEHb 3HAHHWI METOJOB 3AIIUTHI BOJHBIX PECYPCOB U
000pyI0BaHUS BOJAOOYUCTKH; CLIOCOOHOCTh CaMOCTOSATEIIBHO
000CHOBBIBaTh KOHKPETHBIE TEXHUUECKUE PEIICHUS U y4JacT-
BOBaTh B COBEPLICHCTBOBAHUN TEXHOJOTUYECKUX IIPOLECCOB
U PEKUMOB BOJOOYHMCTKH B COOTBETCTBUU C TPEOOBAHUAMU
IIPUPOJOOXPAHHOTO 3aKOHOJATENIBCTBA; BBICOKME YMEHHS H
MIPAKTUYECKHE HABBIKM KOHCTPYKTOPCKO-TEXHOJOTHYECKOIO
aHau3a M pacueTa MnapaMeTpoB (U3UKO-XMMHUYECKHX IpO-
LIECCOB OYUCTKU CTOKOB, DJIEMEHTOB SKOOMO3ALIUTHOIO 000-
pyIOBaHMs, TOTOB MHCIIOJIb30BaTh HOPMAaTHBHO-IIPaBOBYIO
JIOKYMEHTAIMIO B 00JIaCTH OXPaHbl BOAHBIX OOBEKTOB, B T.4.
npu OOOCHOBAHUHU CHU)KEHUS SKOJOIMYECKHX PHUCKOB MpPHU
paclIupeHNH, PEKOHCTPYKIIMM U BHEIPEHUHM HOBBIX DKOJIO-
TUYECKH 0€30IacCHBIX TEXHOJOTUI 1 000pYJOBAHUS

bazoBblii XOPO1110

TeopeTnueckoe coJepKaHWe Kypca OCBOEHO TIOJHOCTHIO,
BCE MPEIyCMOTPEHHBIE MPOrpaMMOil 00ydeHHs ydeOHbIe 3a-
JaHWs BBIMOJMHEHBI. OOyJaromuiicss JeMOHCTpUpPYET 0a3o-
BBl YpOBEHb 3HAHUI METO/OB 3aIIUTHl BOJHBIX PECYPCOB U
000py1I0BaHUS BOJOOYUCTKH; CIIOCOOHOCTh CAMOCTOSTEIHEHO
000CHOBBIBAaTh KOHKPETHBIE TEXHHUUECKUE PEIICHUS U y4acT-
BOBAaTh B COBepI_HeHCTBOBaHI/II/I TCXHOJIOTHYCCKHUX HpOHeCCOB
U PEKHUMOB BOJOOYHMCTKH B COOTBETCTBUU C TPEOOBAHUSIMHU
MIPUPOIOOXPAHHOTO 3aKOHO/ATEIhCTBA; 0A30BbIE YMCHHS H
MPAKTUYECKHE HABBIKM KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO
aHaJIM3a W pacyera MmapaMeTpoB (PU3NKO-XHUMHUYECKUX IPO-
LIECCOB OYMCTKH CTOKOB, 3JIEMEHTOB 3KOOHO3AIUTHOTO 000-
py,)IOBaHI/ISI; TOTOB HCIIOJIB30BAaTh HOpMaTI/IBHO-HpaBOBYIO
JIOKYMEHTAIMIO B 00JIACTH OXPaHbI BOAHBIX OOBEKTOB, B T.4.
py 00OCHOBAaHMM CHUKEHMSI SKOJOTMYECKHX PUCKOB NpHU
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Ypogens chop-
MHPOBAaHHBIX
KOMIIETEHIINH

Orenka

IlosacHenus

paclIMPEHNH, PEKOHCTPYKIMU U BHEIPEHUU HOBBIX 3KOJIO-
Ir'MYecKH 0€30MacHbIX TEXHOJIOTUH 1 000py10BaHUs

[Toporosbiii

YAOBJICTBO-
PUTEIBHO

TeopeTnueckoe conaepkaHME Kypca OCBOEHO YacTHYHO,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMon oOyueHus
yueOHBIX 3aJ]aHU} BBIITOJHEHO, B HUX UMEIOTCS OIIUOKH.
OO0yyarmuiics IeMOHCTPUPYET MMOPOTOBBIM YPOBEHb 3HAHHI
METO/IOB 3aIIUTHI BOJHBIX PECYPCOB M 000pYIOBaHHUS BOJIO-
OUHCTKH; CIIOCOOHOCTH OOOCHOBBIBATH KOHKPETHBIE TEXHH-
YEeCKHE PELICHUS U Y4aCTBOBAaTh B COBEPIIEHCTBOBAHUU TEX-
HOJIOTUYECKUX MPOLECCOB U PEXKUMOB BOJAOOUYUCTKH B COOT-
BETCTBUU C TPEOOBAaHUSAMHU IPHUPOJOOXPAHHOIO 3aKOHOJa-
TEJbCTBA; IOPOTOBBIE YMEHUS U MPAKTUYECKHE HABBIKK KOH-
CTPYKTOPCKO-TEXHOJIOTMYECKOT0 aHajdW3a U pacyera mapa-
METPOB (PU3UKO-XUMUYECKUX IPOILIECCOB OYUCTKU CTOKOB,
AJIEMEHTOB 3KOOMO3aIMTHOTO OOOpYyIOBaHUS, TI'OTOB MC-
M0JIb30BaTh HOPMATUBHO-IIPABOBYIO JIOKYMEHTAIIMIO B 00a-
CTH OXpaHbl BOJHBIX OOBEKTOB, B T.Y. MPU OOOCHOBAHWUU
CHI)KCHHSI DKOJIOTUYECKUX DPHUCKOB MPU PaACHIMPEHUU, pe-
KOHCTPYKLIMU W BHEIPEHUH HOBBIX DKOJIOTMYECKH Oe3orac-
HBIX TEXHOJIOTUN U 000pYyIOBaHUS

Huskuit

HEYJI0BJIE-
TBOPUTENb-
HO

TeopeTtnueckoe copepxaHue Kypca HE OCBOEHO, OOJIBLIMH-
CTBO NPEIyCMOTPEHHBIX MPOTrpaMMON 0O0ydeHHs Y4eOHBIX
3ajaHuii MO0 HE BBINMOJHEHBI, JMOO coaepkaT TpyObie
OIIMOKY; JOTOTHUTENbHAS CaMOCTOsITeNbHAsS paboTa Hax
MaTepuajoM HE IMpuBeIa K KaKOMy-IHM0O 3HAUUTEIbHOMY
MOBBIIICHUIO KayecTBa BBIMIOJIHEHUS YUEOHBIX 3aJaHMA.
OOyuaromuiicss He 3HAET METOJIOB 3aIIUTHl BOJHBIX PECYp-
COB U 000pYyIOBaHMS BOJOOUYUCTKH; HE CIIOCOOEH 00OCHO-
BBIBaTh KOHKPETHBIC TEXHHUYECKUE PEUICHUS M Y4acTBOBATH
B COBEPIIECHCTBOBAHMM TEXHOJOTMYECKUX IPOLECCOB U pe-
KIMOB BOJIOOYHCTKH B COOTBETCTBHH C TPEOOBAHUIMH TIPH-
POJIOOXPAHHOTO  3aKOHOJATENIbCTBA, HE JIEMOHCTPUPYET
YMEHUSI W TIPAKTUYECKHE HaBBIKM  KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOT0 aHallu3a U pacueTa napameTpoB (U3HKO-
XUMHYECKHX IPOILIECCOB OYHCTKH CTOKOB, AJIEMEHTOB KO-
OMO3alUTHOTO O0OPYIOBaHMs; HE TOTOB HCHOIB30BATh
HOPMAaTHUBHO-TIPABOBYIO JTOKYMEHTAIIMIO B OOJACTH OXpaHBI
BOJIHBIX OOBEKTOB, B T.4Y. NP OOOCHOBAaHUU CHIKEHHSI KO-
JIOTHYECKUX PHUCKOB TPH PACIIUPEHUH, PEKOHCTPYKIUU M
BHE/IPEHUH HOBBIX HKOJIOTHYECKH O€30MacHBIX TEXHOJOTHM
1 000pyI0BaHUS

8. MeToauyeckune yKkazaHus [1Jis CAMOCTOATEIbHOI PadoThl 00y4al0HXCH

CamocrosiTenpHas paboTa CroCOOCTBYET 3aKPEIUICHHIO HABBIKOB Pa0OTHI C y4eOHOU U
HAay4YHOU JTUTEPATYpPOM, OCMBICICHUIO U 3aKPEIJICHUIO TEOPETUUECKOTO Marepuana Mo YMEHUIO
aHAJIM3UPOBATh TEXHOJIOTMYECKHUE JIMHUU C TIO3UIIMU SHEPTO- U PECypcocOepexeHus, apryMeH-
TUPOBAHO TMpeAarath KOJIOTHYeCKH 0€30MacHbIe TEXHOIOTHUH, BKIIOYast 00OCHOBAaHHBIN BHIOOD
MeTOJla U amnmapaTypHOro OopOpMIIEHHS] TEXHOJIOIMUECKOIO IMpoliecca, MO3BOJSIONINE MaKCH-
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MaJbHO MMHMMM3UPOBATh HETaTMBHOE AHTPOIIOI€HHOE BO3JEHCTBUE ONACHOCTEH Ha BOJHYIO
cpeny. CamocrosiTenbHas paboTa BHITIOJHIETCS BO BHEAYIUTOPHOE (ayIUTOPHOE) BpeMs IO 3a-
JAHUIO0 U TpU METOAMYECKOM PYKOBOJCTBE IIpernojaBaTeiisi, HO 0€3 €ro HEenocpeiCTBEHHOI'O
yuacTusi (P YaCTUYHOM HEMOCPEICTBEHHOM YYacTHUU MPENoJiaBaTelis, OCTaBJSIONIEM Bedy-
HIYIO pOJIb B KOHTPOJIE 32 pabOTOM CTY/IEHTOB).

Dopmvl camocmoamenvrol pabomel 0akanaBpoB pazHooO0pa3Hbl. OHU BKIIOYAIOT B ce0si:

- 3HAKOMCTBO, U3y4CHHE U CHCTEMATU3aLMI0 HOPMATUBHO-TIPABOBBIX JIOKYMEHTOB B 00-
JIaCTH OXpaHbl OKpPY)KaIoIIed Cpelbl U MPOMBIIUICHHON 0€30MacHOCTH: 3aKOHOB, MOCTAHOBJIE-
HUM, yKa30B, HOPMATUBHO-MHCTPYKIMOHHBIX U CIIPAaBOYHBIX MAaTE€pHAJIOB C HCIOJb30BaHUEM
nH(pOpMalMOHHO-TIOUCKOBBIX cucteM «KoncynpranT [lntocy, «[apant», rmobdanbHoi cetn «MH-
TEpPHETY,

- U3yuyeHue yuyeOHOU, HaydyHOU UM METOIUYECKOW JUTepaTyphl, MaTEPHAIOB MEPHOIUYEC-
CKUX M3aHUH C MPUBJICUCHUEM 3JICKTPOHHBIX CPEACTB OPUIUAIBHOM, CTATUCTHYECKON, EpUo-
JTUYECKON M HAyYHOU MH(POpPMAIIHH;

- CO3J]aHME MPE3EHTAUI U TOKJIAI0B 10 YCIOBHIO KeHC-3aaHMtsl.

B npomnecce u3yuenus: IucUIUIUHBI « TeXHOIOTUS OUUCTKHU CTOYHBIX BO/A» OakanaBpaMu
Hanpasnenus: 05.03.06 — Dkonorust u npupoononbs3oBanue (mpopmis — [Ipupogonons3oBanue
U OXpaHa OKPYKaroIeH Cpeibl)» OCHOBHBIMU BUIAMH CAMOCTOSITEILHON pabOThI SBIISIOTCS:

- MOATOTOBKA K ayAMTOPHBIM 3aHATHAM (JEKIHSIM, TPAKTUYECKUM U JTa00OPaTOPHBIM 3a-
HSTHUSIM) U BBITIOJTHEHUE COOTBETCTBYIOIINX 33JaHUII;

- caMocCTosITeNIbHAsl paboTa HaJl OTAEIbHBIMU TEMAMH y4E€OHON JHUCLUUIUIMHBI B COOTBET-
CTBUU C Y4€OHO-TEMaTUYECKIM ILJIAHOM;

- IOATOTOBKA JIOKJIa/10B U NPE3EHTAlMil B paMKax BBIIIOJIHEHUS Keic-3a1aHus;

- BBITIOJIHEHUE TECTOBBIX 3aJaHMIA;

- IOATOTOBKA K 3K3aMEHY.

Jlabopamopuvie 3anamus — 310 Gopma ydeOHOTrO Ipoliecca, MPOBOAUMAs I U3yYCHUS U
WCCIIE/IOBAHHS XapaKTEPHCTHK 33/JIaHHOTO OOBEKTa M OpraHu3yeMoe II0 MpaBWJIaM Hay4HO-
AKCHEPUMEHTAIBHOTO MCCIIE0BAaHUS (OIbITa, HAOIIOAEHHS, MOJICIIMPOBAHNUS) C IPUMEHEHUEM CIIe-
UAITEHOTO 000pyIoBaHUs (JTaAOOPATOPHBIX, U3MEPUTEHHBIX YCTAaHOBOK, CTEHI0B). O0yuarommecs
3aKpEeIUISIOT 3HaHUS (PU3MKO-XUMUYECKHX TPOILIECCOB, JIKAIMX B OCHOBE METOIOB 00€3BpEKUBA-
HUSI CTOYHBIX BOJI, 3HAKOMSITCSI C YCIOBHSMHM M TEXHOJIOTMUECKHMMHM IapaMmeTpamu paboThl BOAO-
OYHMCTHOTO OOOpPY/IOBAaHMS, COBEPIICHCTBYIOT YMEHHMS W HAaBBIKM MCIHOJNb30BaHUSA (pu3MKO-
XUMUYECKUX METO/IOB MCCIIEN0BaHNs (IPUTOTOBJICHUE CEPUM CTaHIAPTHBIX PACTBOPOB, TOCTPOEHUE
KaJTMOpOBOYHOTO rpa)MiKa, HCIOIb30BAHIE TEXHMYECKUX CPE/ICTB M3MEPEHUS U T.11.).

[lepen HauamoM pabOTHI CTYAEHT ONpAIIUBAETCS MO0 TEOPETUYECKON 4acTu paboOThl — CaeT
KOJUIOKBUYM, Ha KOTOPOM IPENOaBaTeNb MPOBEPSIET €ro TEOPETHUECKYIO «IOAKOBAHHOCTBY (LIENTh
paloThl, OCHOBBI HCIIOJIb3yEMOI0 aHAJTMTUYECKOIO METO/1a aHAIM3a, KOHTPOJIbHBIE BOIIPOCH! U T.I1.).
Coneprkanue 1abopaTopHON pabOTHI, MEepedeHb 3a/1aBaAEMbIX KOHTPOJBHBIX BOIIPOCOB YCTAaHABIIM-
BalOTCS NperojaBaTesieM J0 Hadaja BbIIOJHEHUs paOoThl. [lepeueHb KOHTPOJIbHBIX BOIIPOCOB IS
IPOBE/IEHUS TPOMEKYTOUHOT0 KOHTPOIIs chopMupoBaHsl B (hoHze orieHoUHbIX cpencTB (POC).

KonnokBuyM mpoBoauTcs B BHZIE YCTHOTO oIpoca. Bompochl Ha KOJUTOKBHYME 3aat0TCs
KQXIOMY CTYAEHTY MHIMBHIyalbHO. OOydaromemMycs JaeTcsl TOMOIHUTENbHOE BpeMsl (KOJUIOKBHU-
YM CJIIa€TCsl 3aHOBO), €CJIM OH HE MOXKET OTBETUTh Ha TPU 3aJaHHBIX eMy Bompoca. [locne aByx He-
yJIauHbIX MOMBITOK CAATh KOJUIOKBUYM — O0Y4aIOIIMiics K BBIIOJIHEHHUIO J1a00paTOpHO paboThl HE
JIOITyCKaeTcsl.

ITo uToram BBINOJHEHUS J1a0OPAaTOPHOM pabOThl Kax bl o0ydarommuiics opopmisieT UHAU-
BUYaJIbHBIM OTYET, KOTOPBIM 3alluInaeT npenogasarento. [Ipu 3ammre yduThIBaeTCs KadecTBO
oopmieHus oT4eTa (HAJIMYUE 1IeJH, 3a1a4, METOAUKU TPOBEICHUS HKCIIEPUMEHTa, PACUeTOB, BbI-
BOJIOB), IPAaBUJILHOCTh 00PaOOTKH MOITY4YEHHBIX Pe3yJIbTaTOB U IPAMOTHOCTh BHIBOJIOB.

Brinmonnenue npakmuyeckux pabom SBISETCA YacCTbIO CAMOCTOSITENIbHOW paboThl Oaka-
JaBpa ¥ MpelycMaTpUBAET HHIANBUIYATbHYIO pa00Ty 00yJaroierocs ¢ yaeoHoMi, TEXHUIECKOM 1
CIPAaBOYHOU JIUTEPATypoil MO COOTBETCTBYIOIIMM TeMmaM. Llenb mpakTtuueckoil paboTel — 3a-
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KpEIUICHHE TEOPETUYSCKUX 3HAHUN B 00JIACTH OXpaHbI BOJAHBIX OOBEKTOB U MOJTYYCHHE MPAKTH-
YECKUX HABBIKOB pacueTa TEXHOJIOTUYECKOT0 000pYy10BaHHs BOJIOOYNCTKH, COBEPIIEHCTBOBAHUS
JNEHCTBYIOIINX U MPOCKTUPOBAHMS HOBBIX YKOJOTHUECKU 0€30MaCHBIX TEXHOJIOTHUSCKUX JIHHM.
OOyyaromuiicst BBIMOMHSET 3a7aHie o0 Bapuanty. Homep BapuaHTa COOTBETCTBYET MOPSAKOBO-
MYy HOMEpPY CTYJIEHTa B CIIUCKE IPYTIIIHI.

PykoBonuTens U3 uMcna mpernojaaBaresneil Kadeapbl OCYIIECTBISET TeKyIlee PyKOBO-
CTBO, KOTOPOE BKJIIOUAET: CUCTEMATUUYECKUE KOHCYJIbTAMH C LIEJIbI0 OKa3aHUs OpraHU3alMOH-
HOM M Hay4yHO-METOJMYECKOH moMoIM OakanaBpy; KOHTPOJIb HaJ BBIIOJHEHHEM pabOThl B
YCTaHOBJICHHBIE CPOKHU; TPOBEPKY COACPKAHUS 1 0DOPMIICHHSI 3aBEPIICHHONU PabOTHI.

[IpakTuueckast paboTa BBITOJIHAETCS O0YUYAIOUIUMCS CAMOCTOSITENIEHO U MPEJICTaBIsIeTCs
K [IPOBEPKE IIPENOaBaTelIo JO Hayalla 3K3aMEHAllMOHHON CECCHM.

PaGora nomkHa ObITH akKypaTHO OOpMIIeHA B IEYaTHOM WJIM MHUCbMEHHOM BHJIE, Y100-
Ha JJIsl TIPOBEPKU M XPaHEHHUs. 3amuTa paboThl MOKET HOCUTh KaK MHIUBUIYAIbHBIN, TaK H
myOJIMYHBIN XapakTep.

[lepeuens mecmogvix 3a0anuti IO BCEM pa3zieiaM TUCHUIUTMHBI CPOPMHUPOBaH B (OH/IE OIIe-
HOouHBIX cpencTB (POC). Mcnoap30BaHbl CISTYIOIIME THITH TECTOBBIX 33aHU: OJJMHOYHBIN BBEIOOD,
MHO’KECTBCHHBII BBIOOp, YCTAaHOBJICHUE TIOPSIIKA CIICIOBAHMS, YCTAHOBIICHUE COOTBETCTBUS, YKa3a-
HHE WCTUHHOCTU WM JIO)KHOCTH YTBEPKICHUH, PYYHOM BBOJ YMCIA, pPy4YHOH BBOJ TEKCTa, BHIOOD
MecTa Ha U300paKeHNH, 3alI0JJHEHUE TIPOITYCKOB.

TecTbl MOTYT HCIIONIB30BATHCA:

- OakajIaBpaMu MpH MOJrOTOBKE K 3K3aMeHY B JOpME CaMOITPOBEPKHU 3HAHUIA,

- TperoiaBaTesIMH JUIS IPOBEPKH 3HAHUI B KauecTBE (POPMBI TEKYIIIETO KOHTPOJIS Ha J1a0o-
PaTOPHBIX U JICKIIMOHHBIX 3aHSATHSIX;

- 7151 IPOBEPKY OCTATOYHBIX 3HAHUI OaKaIaBpOB, M3YUMBIIMX JAHHBINA KYypC.

TecToBbIE 3a/1aHKs pacCUUTaHbl HA CAMOCTOSTEIbHYIO PAa0OTy 0€3 MCIOIb30BaHHs BCIIOMO-
raTelibHbIX MAaTepUalioB, T. €. MPHU WX BBIIOJHEHUH HE CIeIyeT MOJIb30BaThCs YUeOHOM U APYTUMU
BUJIAMHU JIUTEPATYPHI.

J171s1 BBIMIOJTHEHUS] TECTOBOTO 3aIaHus, TIPEXKIE BCETO, CIeyeT BHUMATENbHO MIPOYUTATh MO-
cTaBjeHHbIN Bonpoc. [locne o3HakoMIIEHHs C BOIPOCOM CIIEAYET MPUCTYIATh K MPOYTEHUIO Mpei-
JlaraeMbIX BapUaHTOB OTBeTa. HeoOXoanMo MpovnTaTh BCE BAPUAHTHI U B KQUECTBE OTBETA CIIEIyeT
BBIOpaTh MHIEKC (I (PpoBOE 0003HAUYEHHE), COOTBETCTBYIOIIMI IPAaBUILHOMY OTBETY.

Ha BeinonHenune tecta OTBOAUTCS OrpaHU4YeHHOE BpeMsi. OHO MOXKET BapbUPOBATHCS B 3aBU-
CHUMOCTH OT YPOBHS TIOATOTOBKH TECTUPYEMBIX, CIOKHOCTH U o0beMa Tecta. Kak mpaBuiio, Bpemst
BBITOJIHEHUS TECTOBOTO 3a/1aHUs onpezensercsd u3 pacuera 60 ceKyH]1 Ha OJIMH BOIIPOC.

Copep:xaHue TECTOB IO IUCLUUIUIMHE OPUEHTHPOBAHO Ha MOJrOTOBKY 0akallaBpoB IO OC-
HOBHBIM BOIIpOCaM Kypca. YpPOBEHb BBIIOJHEHHUS TECTa MO3BOJIAET MPENOJaBaTessiM CYJIUTh O
X0JI€ CaMOCTOSITEIILHOM paboThl OakaIaBpOB B MEKCECCHOHHBINA MEPUOJ] U O CTETIEHH MX TMOATO-
TOBKH K 9K3aMEHY.

Keiic-3a0anue HaleneHHOro Ha IOMCK ONTUMAIbHBIX PEIIEHUN COBEPILIEHCTBOBAHUS
TEXHOJIOTUYIECKOTO MpPOIecca KOHKPETHOTO MPOU3BOJACTBA (METAITYPIrHYECKOT0, XMMUYIECKOTO,
MHUIIEBOTO U JIP.) C MO3MIIUU YHEPTo- U pecypcocoepexenusi. CyTh 3aaHus COCTOUT B pa3padboT-
K€ TPYIIOoi CTyAeHTOB (P (HEKTUBHBIX TEXHOIOTUYECKUX BOJOOXPAHHBIX MEPOMPHUITHI Ha OC-
HOBE aHaJiM3a IKOJIOTHYECKON CUTyallMu paiioHa pa3MelIeHusl MPeaIpUsITHs, KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOT0 pacueTa mapamMeTpoB mpoliecca 00e3BPeKUBAHUS TPOMBIIITICHHBIX OTXO/0B.

Ha 3anstun oOyuaromuecs y4qaTcsi BBISIBIATh HEJOCTATKH B JCHCTBYIONIUX TEXHOJIOTHYE-
CKUX JIMHUSAX OYHCTKH CTOYHBIX BOJ], MEPEepadOTKH OCajJKka M apryMEHTHUPOBAHHO Ipeaiararhb
6osee 2 (HEeKTUBHBIC TEXHOIOTUH, METO/IbI, IKOOMO3AIIUTHOE 000PYI0BaHHE.

OO6cyxeHre mpoOIeMbl MOKET OPTaHM30BBIBATHCS JIBOSKO: JTHMOO BCE MOATPYIIIBI aHA-
JU3UPYIOT OJMH W TOT K€ BOMPOC (MPOM3BOJICTBO, JIMOO KOHKPETHYIO TEXHOJIOTHMYECKYIO JIH-
HUI0), MO0 KaKaasi TPYIIa MOoIy4aeT OTAENbHOE 3aJaHue. 3aJaHne — UCXOAHbIE JaHHbIE IS
aHajn3a, TPYNIbI CTYACHTOB MOJYYal0T HEMOCPECTBEHHO Ha 3aHSITHH.

3a cTpOro OTBEAECHHOE BPEeMs KaXKasi KOMaH/1a JOJIKHA!

25



- 03HAKOMHUTBECS C OCOOCHHOCTSAMHU PabOTHl MPEATIOKEHHON TEXHOJIOTUYECKOH CXEeMbl
00€3BpeKMBAHUS POMBIIIJIEHHBIX COPOCOB;

- paccuutaTh 3PPEKTUBHOCTH OUMCTKU OT 3arpsA3HSIONIMX BELIECTB M HAUTH MPUYMHBI
HEYOBJIETBOPUTEIILHON PabOThl CUCTEMbI BOJOOYUCTKH;

- TIPEAJIOKUTH HJICI0 CO3JAaHUsI SKOJIOTUYECKH 0€30MacHOro MpPOM3BOJACTBA. DIEMEHTOM
PEKOHCTPYKIIMM MOKET ObITh, KaK OTJEJIbHBINA y3€l (ammapar), Tak ¥ BCs TEXHOJOTMUYecKas Ju-
Hus. [lonTBepauTs 3 EeKTUBHOCTH MpeIaraeMbIX MEPONIPUSATHN TEXHOJIOTMYECKHM PacyeToM;

- yOJIMYHO 3aIIUTUTh MIPEUIOKEHHbIE KOMaHA0H TEXHOJIOTHYECKHE BOJTOOXPAaHHbIE Me-
POIIPUATHUS U UX GKU3HECTIOCOOHOCTH.

PykoBoauTens U3 uncna npenoaasarenel kadeapsl oleHUBaeT HHPOPMATUBHOCTD Mpe-
CTaBIISIEMOTO MaTepHaja, SKOJIOT0-3KOHOMHYECKYI0 3(()EKTUBHOCTh MpEAiaraéMbIX PeIIeHHH,
KOMIIETEHTHOCTb CTYZEHTA M €r0 aKTUBHOCTb ITPH 0OCYXIEHUU CIIOPHBIX BOIIPOCOB.

B cnydae BpiOOpa 0OydaromMucs HEBEPHBIX, JH00 HEAIPPEKTHUBHBIX MyTEH peIieHus
IIOCTaBJIIEHHOW 3KOJIOTMYECKON NpoOseMbl, MpenoAaBaTeeM OpraHu3yeTcs OOCYXIEHHE IMpo-
OJIEMHOM CHTyaluu, ¢ OOBSCHEHHEM OIIMOOYHOCTH MX TOYKH 3PEHUS M JIEMOHCTpAIe ONTH-
MaJIbHBIX, IPABUIIbHBIX MIyTEH pereHus.

Jloknazx cocTaBisieTcsl O 3alaHHON TeMaTuKe (TOMCK ONTUMAIIBHBIX MEPOTPHUITAN IS
KOHKPETHBIX IPOM3BOJCTB) IpearoiaraeT noj00p HEOOXOJUMOIro Marepuana M €ro aHaiwus,
OTIpeNIeJIeHNE €r0 aKTyaJbHOCTH U JOCTaTOYHOCTH, (POpMUpPOBAHHE TUIAHA JTOKJIAJa UIH CTPYK-
TYpBbI BBICTYIUICHUs], TAKUM 00pa3oM, 4TOObI TeMa ObliIa MOJHOCTBIO pacKkpeiTa. 3noxeHue ma-
Tepuaia JI0JHKHO OBITh CBS3HBIM, MTOCIIEIOBATEIBHBIM, JT0Ka3aTelbHBIM. CII0CO0 M3II0KEHUS Ma-
Tepuana [yl BBICTYIUIEHUE JOJDKEH HOCUTh KOHCHEKTHBHBIN WM Te3uCHbIN Xapaktep. Iloaro-
TOBJICHHAss B POwerPoint mpe3eHTanus M0 KHA HIUTFOCTPUPOBATH JOKJIAT M ObITh YIOOHOW IJIst
BOCIIPHSTHS.

B rpynne ¢gopmupyroTcss KomMaHIbl 10 2-3 YenoBeKa. YUYaCTHUKHA KOMaH]l BBEIOMPAIOTCS
CIIy4aifHOH 5kepeObEeBKOM.

Kaxnmas komaHga moiydaeT OAMHAKOBYIO IO COAEPIKAHUIO TEXHOJOTHUYECKYIO CXEeMY
00e3BpeKMBaHMs MTPOMBILUIEHHBIX COPOCOB KaKOro-au0o MpOU3BOACTBA (METAJUIyprHuecKoro,
XUMHUYECKOT0, MUIIEBOTO U T.II.).

9. Hepeqeﬂb l/lH(l)OpMaIII/IOHHl)IX TeXHOHOFHﬁ, HCI0JIb3YEMBIX
NMpH OCYHICCTBJICHUH 06p330BaTeJIbHOFO nmpounecca mo JTMCuMIlinHe

[Tpumenenne nudPOBBIX TEXHOJIOTUH B paMKaX NMPenoAaBaHus TUCHMIIMHBI IPEJOCTaB-
JSIET pacliipeHHbIE BO3MOKHOCTH MO OpraHU3aluy Y4eOHBIX 3aHSATUH B YCIOBUAX LM(PpPOBU3a-
UM 00pa3oBaHMs M MO3BOJIAET CHOPMHUPOBATH Y OOyUarOIIMXCsl HaBBIKU MPUMEHEHUs 1udpo-
BBbIX CEPBHCOB U HUHCTPYMEHTOB B IIOBCEIHEBHOM KMU3HU U IPO(HECCUOHATIBHON e TENIbHOCTH.

JUia peanus3anuy 3TON LEIN B paMKax W3Y4E€HHs IUCLHUIUIMHBI MOTYT IPUMEHSTHCS Clle-
nyrolre U poBble HHCTPYMEHTHI U CEPBUCHI:

-JUIs  KOMMYHMKalUK ¢ OOYYaroLIUMHCS: VK Meccenmxep
(https://vk.me/app?mt_click_id=mt-v7eix5-1660908314-1651141140) — mecceHmxep, pacipo-
cTpaHseTcs 1o auneHsuu FreeWare;

- JUIsl COBMECTHOTO MCHOJib30BaHus (ainos: SAnnekc./luck — cepBuc s XpaHEeHUs U
COBMECTHOTO HCIOJIb30BaHUSA JIOKYMEHTOB, paclpOCTpaHseTCsl MO JIMIEH3uH trialware u
@O6mnaxo (https://cloud.mail.ru/);

- Ul OpraHu3alliy yJIaJeHHOW CBs3W W BUaeokoHpepenumit: Mirapolis — cucrema mst
OpraHMu3aly KOJIJIEKTUBHOM paboThl U OHJIAH-BCTPEY, pacCIpOCTPAHIETCS MO MPONpHETapHON
munen3uu u SAuaexc. Tenemoct (https://telemost.yandex.ru/ ) — cepBUC s BUACO3BOHKOB, pac-
npocTpansieTcs 1o guieHsun ShareWare.

JUisi yCHeurHoro OBNaCHUsl AUCHUILIMHON MCIOIB3YIOTCS CleAyIoNe MHPOPMAaLuOH-
HbIE TEXHOJIOTUH OOYJICHMUS:
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- TIpU MPOBENCHHU JICKIIMH HMCHOJB3YIOTCS MpE3eHTalld Marepuana B nporpamme Mi-
crosoft Office (PowerPoint), Berxox Ha nmpodeccrHoHaNIbHBIE CalThI, HCIOIB30BAHNE BHICOMATE-
PHAJIOB PA3JIMYHBIX HHTEPHET-PECYPCOB,;

- IPAaKTHUYECKHE 3aHATHS 110 JUCLHUILIMHE IIPOBOAATCS B YUeOHOM ayJUTOPHH;

- 1abopaTopHbIC 3aHATHUS 1O AUCHHUILIMHE MPOBOJSTCSA B CICIHATN3UPOBAHHON yueOHOM
ayAUTOPHH,

- B Ciy4ae AMCTAHIIMOHHOTO M3y4YCHHS TUCHUIUIMHBI U CaMOCTOSTENILHOW pabOThI HcC-
noas3yercs DMOC (Moodle).

JUist IUCTAaHIIMOHHOM MOAJEPKKHU JTUCIHUILIMHBI HCIIOIB3YETCsl CHCTEMa YIpaBiIeHHUs 00-
paszoBarenbHBIM KOHTeHTOM Moodle. s paGoThl B TaHHOM cucTeMe Bce 00yJaromuecs Ha mep-
BOM Kypce TMOJYy4aloT WHIMBHyaJIbHbBIC JIOTUH U NapoJib /Ui BXOJa B CUCTEMY, B KOTOPO pa3-
MEIIAaloTCs: MporpaMMa JUCHUIUIMHBI, MaTepHaNbl ISl JICKIIMOHHBIX M MHBIX BHJOB 3aHITHH,
3aJjaHusl, KOHTPOJIbHbIE BOIPOCHI.

B nponiecce n3ydeHus JUCHUILIMHBI y4eOHBIMH LEJISIMH SBIISIFOTCS:

- O3HaKoOMJIeHHEe OakajJaBpOB C METOJaMH U TEXHOJOTHYECKUM O0OpYIOBaHUEM
00e3BpeKMBAaHMS MTPOMBIIUICHHBIX COPOCOB; 3JIEMEHTaMU KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO
aHaJM3a M pacyeTa TeXHUYECKUX CPEJICTB 3aIUTHl BOJHOU CPEIbI,

- YCBOCHHE, TIOHUMAaHHE, a TAKXKE CTPYKTYPUPOBAHHUE TOJyYCHHBIX 3HAHUH U Pa3BUTHE
NPAaKTUYECKUX HaBBIKOB COBEPIICHCTBOBAHUS JACUCTBYIONINX U MPOSKTUPOBAHUS HOBBIX YHEPTO-
U pecypcocOeperaromx TeXHOIOTHi.

Jisi  IOCTMXKEHHMS OTHX IeJed HWCHOJB3YIOTCS B OCHOBHOM  TPaIUIMOHHBIC
MH()OPMATUBHO-PA3BUBAIOIINE TEXHOJOTHMH OOy4YeHHS C Y4YETOM pa3IMYHOTO COYCTAHUS
NacCUBHBIX GopM  (JIeKmus, J1adopaTopHOE U IMPAKTHUYECKOE 3aHATHE, KOHCYJbTAIHS,
caMmocTosATeNlbHas paboTa) M PENpOAYKTHUBHBIX METOAOB OOy4eHUs (TIOBECTBOBATEIHHOE
U3JIOKEHUE YIeOHOW WH(pOpMAaIUU, 0OBSICHUTEIHHO-WILTIOCTPATHBHOE M3JI0KCHHUE) M PACUETHO-
NPaKTHYECKUX METOJ0B 0OydeHusi (BBINOJHEHHE KeWc-3aJaHuii, pacyeT H5KOOMO3aIIUTHOTO
000pyI0BaHUS | T.I1.).

VYHuBepcuTeT obecriedeH HEOOXOJMMBIM KOMIUIEKTOM JIMIEH3MOHHOTO IMPOTPAMMHOTIO
o0ecrnieuyeHus:

— onepauuonHas cuctema Windows 7, License 49013351 VIJITY Russia 2011-09-06,
OPEN 68975925Z7E1309;

— omeparnonHas cucrema Astra Linux Special Edition;

— maket npukiaaabix nporpamm Office Professional Plus 2010, License 49013351 VIJI-
TV Russia 2011-09-06, OPEN 68975925Z2ZE1309;

— MaKeT NpuKIaaHbIX nporpamMm P7-Oduc.IIpodeccronanbHblii;

— antuBupycHas nporpamma Kaspersky Endpoint Security ms 6usneca — CtaHaapTHBIi
Russian Edition. 250-499 Node 1 year Educational Renewal License;

— oneparuonHas cucrema Windows Server. KoHTpakT Ha yCIyru Mo MpeI0CTaBICHHIO
JUIEH3UI Ha MPaBo UCII0JIb30BaTh KoMIbloTepHOEe oOecnieuenne Ne 067/9A ot 07.12.2020 rona;

— cucteMa BusieokoHpepenicsszu Mirapolis;

— cucreMa BujieokoHpepenicssazu [pyddmu;

— cucrema ynpasnenus ooydenneM LMS Moodle — nporpammHoe obecrieueHue ¢ OTKpbI-
TBIM KOJIOM, pactipoctpansiercs no juueH3uu GNU Public License (rus);

— Opaysep Yandex (https://yandex.ru/promo/browser/) — mporpammHoe obecrieueHue
pacIpocTpaHsIeTCs MO MPOCTOH (HEUCKITIOUUTEIHHOM ) TUIIEH3UH.

10. Onucanne MaTepuaJbLHO-TEXHHYECKOI 0a3bl, HEOOXOTUMOI 1151 OCYIIEeCTBJIEHHS
0o0pa3oBaTeIbHOIO NMpouecca Mo AUCHUIIHHE

Peanuzanus yueOHOro mpoliiecca OCyIIeCTBISETCS B CIEHUAIBHBIX YU€OHBIX ayTUTOPHSIX
YHHMBEpCUTETA ISl MPOBEACHUS 3aHATUN JIEKIIMOHHOTO THIIA, JJA0OPATOPHBIX M MPAKTUYECKUX
3aHATUH, TPYIIOBBIX U MHIMBUAYAIbHBIX KOHCYJIbTAL[UM, TEKYILETO KOHTPOJISA U MPOMEKYTOY-
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HOW arTecranuu. Bece ayauTopun yKOMIUIEKTOBAHBI CIICITUAIM3UPOBAHHON MEOEITBbIO U TeXHHUYE-
CKMMH CPEJICTBAMHU OOYUYECHUSsI, CIYKAIIUMH JJIsl TIPEJICTAaBIIeHNs yd4eOHON HH(pOopMauu 00JIb-
ot ayauropun. [Ipu HEOOXOAUMOCTH 00YUAOLUMCS MIPEATIATaloTCss HAOOPHI IEMOHCTPAITMOH-
HOro 00OpYIOBaHUSI M Y4€OHO-HAIJSIIHBIX TOCOOM, 00ECIICYMBAIOIINE TEMATHUECKUE HILTIO-
CTpaIHH.

CamocrosTenbHas padoTa 00YJarOIUXCsl BBITIOIHICTCS B CIICIUATU3UPOBAHHON ayIUTO-
puH, KoTopas o0opyJoBaHa yueOHOH MeOenbro, KOMIBIOTEPHOM TEXHHKOW C BO3MOXKHOCTBIO
NOJKITIOUeHUs K ceTH «VHTepHeT» u o0ecriedeHreM JJOCTYIa B AJIEKTPOHHYI0 HH(POPMAIIMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ectb momemienue Juist XpaHeHHsI ¥ MPOPHUIAKTHYECKOTO 00CTY)KMBaHUsI y4eOHOTO 000-
pPYAOBaHMUSL.

TpeOGoBaHus K ayIUTOPUAM

HaumenoBanue CIICIaJIbHBIX HOMGH_ICHI/If/’I OCHaIJ_[eHHOCTB CIICnraJIbHbIX HOMGH.[GHI/Iﬁ
n HOMeHleHI/Iﬁ JIIA CaMOCTOSITCIILHOMI pa6OTBI n HOMCH_[CHI/Iﬁ JJIA CaMOCTOSATEIBHOMN pa6OTBI

Y4eOHast ayIUTOpHs, OCHAIICHHAS CTOJIAMH H CTYJIbSIMH.
[lepenocHsle:

-ICMOHCTPAIIMOHHOE MYJIbTUMEIUITHOE 000pyI0BaHUE
(HOYTOYK, 3KpaH, MPOEKTOP);

- KOMIIJICKT 3JICKTPOHHBIX y‘-Ie6HO-Hal"J'I)I[[HI)IX Matepua-
J0B (TIpe3eHTanuil) Ha (Jen-HOCUTEeN X, 00eceurnBa-
IOIIMX TEMAaTHYCCKHE WILTFOCTPAIIHH.

[Iporpammuoe obecnicucHuHE:

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

- Office Professional Plus 2010, License 49013351

Ilomerenye Ui ICKIMOHHBIX 3aHATHH, YIJITY Russia 2011-09-06, OPEN 68975925Z2ZE1309;
IpyNHOOBLIX 1 HHAWBUAYAIbHBIX KOHCYJIbTA- | - Kaspersky Endpoint Security ast 6usneca- Cranaapt-
LIMH, TeKyI_uef/'I u HpOMeH(YTOqHOﬁ aTTecra- ueiit Russian Edition. 250-499 Node 2 year Educational
1IN, Renewal License. Jlunien3uouusiii ceprudurar: Ne u-

uenszuu 1B08-201001-083025-257-1457. PN:
KL4863RATFQ. Cpoxk ¢ 01.10.2020 mo 09.10.2022r.;

- CrpaBouHo-TIpaBoBas cucrtema «Cucrema TAPAHT».
CB0OOAHBIN AOCTY,

- Cnpasounas [IpaBoBas Cucrema Koncynbrantllintoc
JloroBop COMPOBOXKAEHUS K3EMIUIIPOB cucteM Kon-
cynpTanTILroc Ne 0003/3K ot 08.02.2021 roma. Cpoxk ¢
01.02.2021 rmo 31.12.2021 r;

- «ArTummaruat. BY3» JJoroop Ne /0092/21-EI1-223-
06 ot 11.03.2021 roga. Cpok ¢ 11.03.2021 r o
11.03.2022 1.

YyeOnas nabopatopust (JJabopaTopusi O4MCTKH CTOUHBIX
BOJI) OCHAIlleHa JTJA00OPATOPHBIMU CTOJIAMH U CTYIIbSIMH,
CIIeIyIOLIMM 000pyI0BaHHEM: JIa0OPaTOPHBIN CTEH/I-
ycraHoBKa «OUHCTKa CTOYHBIX BOJ (DPHU3UKO-
XUMHUYECKHMH METOJIaMM», JIAOOPATOPHBIH CTEeH I-
ycraHoBKa «O4HCTKa CTOYHBIX BOJI OT HETEpoayK-
TOB», HOHOMEP «AHUOH-4100» — 3 mT., MoHOMEpHI
Okcrept — 3 mrt., potokonopumerp KOK-2 — 2 mir.,
cnekrpodoromerp I13-5300B — 3 mr. JlabopaTopHsie
YCTaHOBKH: (DJIOTAIIMOHHBIE — 4 IIT., I IPOBEACHUS
MOHHOT0 0OMeHa — 2 IIT., 1a00paTOpHbIE IPUCTABHBIE
CTOJBI — 12 mIT., BRITSDKHBIE IKAa(BI — 2 MIT.

[Tomernienue 11t 1a00paTOPHBIX 3aHATUI

[Tomerienue 11st cCaMOCTOSITEIBHOM paboTHI -
ayanuTopus, OCHalllCHHAasd CTOJIaMU U CTYJIbAMMU,
[TomernieHus 151 CaMOCTOSITEILHOM pabOThl | MEPEHOCHOE MYJIbTUMEIUITHOE 000pyI0OBaHHE
(HOyTOYK, 9KpaH, MPOEKTOp), pabourMu Me-
CTaMH, OCHAILICHHBIMH KOMIIBIOTEPAMH C BbI-
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XO0JIOM B ceTh IHTEpHET U 3JIEKTPOHHYIO HH-
(dbopManoOHHYI0 00pa30BaTEIbHYIO CPEAY.

[Tomenienune uist XpaHEHHS U
PO UIAKTUIECKOTO 00CITYKUBAHUS
y4eOHOT0 000pYy1I0BaHMS

[lepeHOCHOE AEMOHCTPAIIMOHHOE
o0opynoBanue (MyIbTUMEIUIHBIE TPOSKTOPHI,
9KpaHbl, HOYTOYKH).

Pacxomnpie Marepuanbl s pPEMOHTa U
00CITy’)KNUBaHUS TEXHHUKH.

MecTa 1151 XpaHeHHsI 000pYAOBaHHUS
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