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1 Heau u 321244 M3y4YeHUs1 TUCHUILIMHBI

1.1 Iles1b 0OCBOEHHUSA TUCHUILIHHBI

Lenpro Kypca sSBIsIETCS CO3AaHUE IEIO0CTHOTO MPEJCTABICHUS O POJIM MEMOPAHHBIX TEX-
HOJIOTHH B 00ECIIEYEHUH IKOJIOTUUECKON 0€30MMacHOCTH, PACCMOTPEHHE TEOPETUICCKUX OCHOB U
Croco00B pean3aluiu METOI0B MOHUTOPUHTA M 3aIIUTHI TEXHOC(EPHI C MCIIOIH30BAHHEM MEM-
OpaHHBIX ¥ MEMOpPaHHO-COPOITMOHHBIX MPOIIECCOB. PaccMaTpuBarOTCs HE TOJIBKO KOHKPETHBIC
MeMOpaHHbIE TEXHOJIOTUH, HO ¥ TIPUHIIUTIBI UX TIPUMEHEHUS I TOCTPOCHUS 3aMKHYTHIX TEXHO-
JIOTUYECKHUX CXEM IO CHIPhIO M PEAKIIMOHHBIM Cpe/laM COBMECTHO C IPYTUMH MTEPEAOBBIMU TEXHO-
JIOTUSIMU, 3aTParuBalOTCsl BOMPOCHI KOHIIEHTPUPOBAHMUSI, IEPEPAOOTKH M 3aXOPOHEHUS KUJIKUX U
TBEPJIBIX OTXOJIOB, a TAK)KE€ METO/IbI OYUCTKH MOYB MOCIE TEXHOJIOTHYECKUX aBapuil MpU TpaHC-
NOPTUPOBKE HE(YTEMPOIYKTOB, PATUOAKTUBHBIX U XUMHUYECKHUX OTXOJIOB.

1.2 3agayn ANMCHUILIAHBI
— TIOKa3aTh UCTOPHUIO PA3BUTHS M KIACCH(PUKAIIMIO MEMOPAHHBIX TEXHOJIOTHH M YCTPOUCTB, HC-
MOJIb3YEMBIX /I MOHUTOPUHTA aHTPOIMOTE€HHOTO BO3ACHCTBUS HA OKPYKAIOIIYIO CpeAy U B CH-
cTeMax 3allUThl CPe/ibl OOUTAHMS;
— J1aTh TEOPETUIECKHNE OCHOBBI ITPOIIECCOB, UCITOIB3YEMBIX B ATHX CHCTEMaX;
— TPOJEMOHCTPUPOBATH HAWMOOJEe TUMUYHBIE KOHCTPYKIIMOHHBIC PEIICHUS MEMOpPaHHBIX
YCTPOMCTB, anmapaTroB U YCTAaHOBOK, MPUMEHSIEMBIX B CUCTEMax KOHTPOJIS 3arps3HSIONINX Be-
LIECTB U COBPEMEHHBIX CPEACTBAX 3alUTHI U peaOUIUTALIUN OKPYKAIOIIEH CPEIbl;
— 03HAKOMHTH C HOBBIMH HAIPABJICHUSIMH JPYKECTBEHHBIX OKPYIKAIOIIECH Cpejie MPOU3BOICTBECH-
HBIX TEXHOJIOTHUI;
— IIPOaHAIN3UPOBATH JOCTOMHCTBA M HETOCTATKH MEMOPAHHBIX CUCTEM 3aIUThI CPEIbl OOUTAHUS
C TOYKH 3PEHHSI PECYPCOCOEPEKEHUS U IKOJIOTUIECKOH 11eJIeCO00pa3HOCTH;
— paccMOTPETh MPUHIIUITEI MATEMAaTUYECKOTO MOJICITUPOBAHMS, JICIKAIUE B OCHOBE WHIKEHEPHBIX
pacueToB MEMOPAHHBIX MPOLIECCOB OYMCTKH M pa3JielieHus BEIIECTB;
— IPUBUTH TIEPBUYHBIC HABBIKU MHXECHEPHBIX PACUETOB U TPOTHO3UPOBAHUS PE3YJIbTATOB PA0OTHI
OTJICNBbHBIX YCTPOMCTB U CIOKHBIX TEXHOJIOTUYECKUX CXEM, MpeJHa3HAYCHHBIX AJIs IpeaoTBpa-
HICHUS BPEIHBIX BEIOPOCOB B atMochepy, runpochepy u aurochepy.

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa3oBaTeIbHON NMPOrpaMMbl

Juctumnmaa « MeMOpaHHBIE TEXHOJIOTUU B 00ECTICYCHIH YKOJIOTHUECKON 0€30IacHOCTHY
OTHOCHUTCSI K TUCIUIIMHAM 10 BBIOOPY BapuaTtuBHOU 4acT bioka 1 «/luctummuaer (Momxysn)»
M0 HAMpaBJICHHUIO MOATOTOBKU «TexHochepHas 6€30macHOCThY Mpoduiisa « IKoJorudeckas 6e3-
OTIACHOCTb»

Nzydennro qucuuminHbl « MeMOpaHHBIE TEXHOJIOTHU B 00ECTICYeHUH YKOJIOTHIEeCKOH 6e3-
OTIACHOCTHY JTOJDKHO MPEAIISCTBOBATh U3YUeHNE MUCIUTIINH «Bricias maremarukay, « Dusukay,
«I"'maporazoanHamukay u «be30macHOCTh KU3HEAEATEILHOCTH.

1.4 IlepeyeHb MIaAHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI MO TUCHHUIJINHE, COOTHECEHHBIX
¢ IJIAHMPYEMBbIMHU pe3yJIbTATAMHU 0CBOCHHS 00pa30BaTeIbHOI IPOrpaMMBbl

W3ydyenue naHHOM yueOHOW MUCHUIUIMHBI HampaBlieHO Ha (OpMHpOBaHHME Yy OO0yyaro-
IIMXCS CJIEAYIOINX KOMIIETEHIIUH!

Kon n HanMeHoBaHME HHIUKATOPA PesynbraTel 00y4eHNs IO TUCIUTIIIHE
JIOCTHIKEHUST KOMITETEHIINHA

[TK-4. CiocoOeH oCcyIecTBISITh aHAIU3 ¥ KOHTPOJIb ICHCTBYIOIUX HOPM, IPABHJI M CTaHJapTOB BOJIONIOATOTOBKH,
OIIPEJIEIISATh IPUYMHBI U pa3padaThiBaTh MEPOIPHUSTHS 110 NPEAYTPEKICHNIO U YCTPAHEHNUIO HECOOTBETCTBHS K-
THEBOI BOJIbI TPEOOBAHMSIM CTaHIAPTA

HUIIK-4.1. OcymiecTBaseT aHaJIN3 U KOHTPOJIb JIeH- | 3HAeT OCHOBHBIE JIEHCTBYIOIIME HOPMBI, MpaBUIa U CTaH-
CTBYIOLIMX HOPM, NIPaBUJI U CTAHJAPTOB BOJONOA- | JapThl BOJOMNOJArOTOBKH, €U U 33Ja4l UX aHAINU3a U KOH-
TOTOBKH, BBISIBIISICT IPUYIMHBI HECOOTBETCTBHS MU~ | TPOJIA

THEBOI BOJIbI TPEOOBAHMSIM CTaHIAPTA. yMeeT aHAJIM3UPOBATh HH(OPMALIHIO JUIS BBISBICHHS IPHYHH




KO,H 1 HAUMCHOBAHUC MHAUKATOPA
JOCTHIKCHUA KOMIICTCHITUN

PeSyJ’IBTaTLI O6y‘I€HI/IH 0 AUCIUILIINHE

HECOOTBETCTBHS MUThEBOM BOJbI Tp€6OBaHI/ISIM cTaHjaapTa

BJIaJICET CIIOCOOHOCTBIO OCYIIECTBJIATH aHAINW3 U KOHTPOJIb
JCHCTBYIONUX HOPM, HOPMAaTHBHBIX TOKYMCHTOB, MPABII U
CTaH/IAPTOB BOJOMOATOTOBKH M UH(OPMAIIUH, TTOTYISHHON
3 Tpo(hecCHOHABHBIX 0a3 JaHHBIX WM WH(MOPMAIMOHHBIX
CIPABOYHbBIX CHCTEM

NIIK-4.2. Ocy1ecTBiIsieT MOUCK, SKCIIEPTH3Y, pas-
pa6aTBIBaeT " HCHOJIB3YET OCHOBHBIC METOABI U
MIPUEMBI IIPH ONPEACTICHUN IPUYIHH U pa3padoTke
MEPOINPUATUN O NPEAYNPEKICHUIO U YCTpaHe-
HHUIO HECOOTBETCTBHUSI MHUTHEBOM BOJBI TpeOOBa-
HUSIM CTaHIapTa

3HAET OCHOBHBIC METO/bI U NIPUEMBI NIPU ONPEACICHUU IIPU-
YHH W pa3paboTKe MEpONpUATHH MO MPEAyNpPeXICHHIO U
YCTPaHEHUIO HECOOTBETCTBHUS IMUTHEBON BOJIBI TPEOOBAHUAM
cTaHzapTa

YMECT NPOBOJAUTHL MOUCK, DKCIIEPTU3Y U NPUMEHATH OCHOB-
HbIC METOJbI U NIPHUCMBbI IPU OMPCACIICHNHU NPHUINH HECOOT-
BETCTBUS MUTHEBOM BO/JIbI Tp66OBaHI/IHM cTaggapTa

BJIAJICET JOCTATOUYHBIMH 3HAHMSIMHM JUIS pa3pabOTKHU U BHE-
PEeHUSI MEPOIPUATHI U TEXHOJIOTHH 110 MPEAYTIPERKICHUIO U
YCTpaHEHNIO HECOOTBETCTBHUS MTUTHEBOM BOJBI TPEOOBAHMAM
cTaHjaapra

[TK-5 CriocobeH orieHNBaTh HANPaBJICHUS Pa3BUTHS OTEUSCTBEHHON U 3apyOeKHOM HAYKU M TEXHUKH B cpepe Bo-
JIOTIOATOTOBKU M BOJOOTBEJCHNUS, yIacTBOBATh B Pa3pabOTKE HKOIOTHUECKH IIEIeCO00Pa3HBIX MPOIECCOB BOJIO-
MOJTOTOBKU M OPraHU30BBIBATh PAOOTHI 110 UX BHEAPEHUIO

UIIK-5.1. OcymiecTBasieT MOUCK U OLUEHKY
HaIrpaBjIeHUH pa3sBUTHsI OTCYECTBEHHOW W 3apy-
OeXHOWM HAayKH W TEXHUKH B cepe BOJOIOATrO-
TOBKH U BOJIOOTBE/ICHHS U HCIIOJIb3YET IKOJIOTnYe-
CKH LieJIeco00pa3Hble POLECChl BOJOMOATOTOBKH

3HACT OCHOBHBLIC HAIMPABJICHUS Pa3BUTUA OTEUYECTBEHHOU M
3apy6e>1<H0ﬁ HAaYKW U TCXHUKHU B cq)epe BOJOIIOATOTOBKH U
BOJOOTBCACHUSA, KPUTCPHHU, METOAbI U NOPAAOK UX OLICHKHU

YMEET OCYIIECTBISATh cOOp M aHau3 UH(OPMALUH JUIsl IIPO-
BE/ICHHS OLICHKM HAIlpaBJICHUH Pa3sBUTHsI OTCUCCTBEHHOW M
3apyOeXHON HAyKH M TEXHUKH B cepe BOIONOATOTOBKH U
BOJIOOTBEICHUS

BJIaJICCT HABBIKAMHU MCIIOJIB30BAHUS IKOJIOTMUYECKH IEJIECO-
00pa3HBIX TEXHOJOTUH M MPOIECCOB BOIOMOTOTOBKHU

WIIK-5.2. [lpuHuMaeT y4yactie B pa3zpaboTke co-
BPEMEHHBIX 9KOJIOTMYECKH 1I€JIeCO00Pa3HBIX MPo-
LIECCOB U TEXHOJIOTUH B chepe BOJONOATOTOBKU U
BOJOOTBECACHUA U OpraHu3salin pa60T 110 UX BHCI-
pEeHHIO

3HAET OCHOBHBIE JTaIbl pa3paboTKU U BHEIPEHHsI COBPEMEH-
HBIX 3KOJOTMYCCKH [1E7eCO00Pa3HBIX MPOLECCOB U TEXHOJIO-
UK B chepe BOJOMOTOTOBKU M BOJOOTBEACHHS

yMeeT pa3pabaTbIBaTh MEPOIPHATHS 110 BHEIPEHHIO COBpE-
MEHHBIX 3KOJIOTHYECKH IesIecO00pa3Hble MPOLECCH U TEXHO-
JIOTMM OTEYECTBEHHON M 3apyOe)KHOH HAayKW M TEXHUKH B
cepe BOJONOATOTOBKU M BOJOOTBEICHUS

BJIAJICET MPABUIAMH U METOJaMHU BHEJPEHUSI COBPEMEHHBIX
9KOJIOTMYECKH 11e1eCO00Pa3HbIX MPOIECCOB U TEXHOJIOTHH B
cthepe BOJIOMOATOTOBKH 1 BOJIOOTBEICHUS

2. CTpyKTypa M coaep:KaHue JUCHUIIMHBI.

2.1 PacnipeaesieHre TPy10E€MKOCTH M CIMILJIMHBI 10 BHIaM padoT.

OO0m1as Tpy10EMKOCTh TUCITUTIIIUHBI COCTaBsAeT 3 3aueTHbIX equHull (108 gacoB), ux pac-
npezeaeHue no BuaaM padoT MpeacTaBieHo B Tabuie

Bunst pabot Bcero Dopma o0yyeHust
4acoB OYHas
7

ceMecTp
(uackl)

KonTakTHas pa6oTa, B TOM 4HcJIe:

AyauTOpHBIE 3aHATHS (BCero): 50 50

3aHATHSI JEKIIMOHHOTO TUMA 16 16

71a00paTOPHBIC 3aHATHS - -

[IPAKTUYECKHE 3aHATUS 34 34

CEeMUHAPCKHE 3aHSATHS - -

HNnas kouTakTHas padora:

Kontposbs camoctosTensHoi padotsl (KCP) 4 4




[Tpomexyrounas arrectanus (MKP) 0,3 0,3
CamocTosiTeibHAsi pad0Ta, B TOM YHcJIe: 18 18
Odopmirenne 1a60paTOpPHBIX padbOT - -
CamocTOsTeIbHOE 3YUYEHUE TEOPETUUECKOr0 MaTepuasa 10 10
CaMOCTOSITeNbHOE PEUICHUE 33149 — —
[ToaroroBka K TEKyniemMy KOHTPOJIIO 8 8
Kontpous:
[TonroToBka K 3K3aMCHY 35.7 35.7
O0miast Tpy10eMKOCTh yac. 108 108
B TOM 4YHcJe KOHTAKTHas
54,3 54,3
padora
3a4. el 3 3

2.2 Copep:xaHue IUCUMILIMHBI:
Pacnipenenenue Bu10B yueOHON pabOThl M UX TPYAOEMKOCTH 110 pa3jesiaM JTUCIHUITIHHBI.
Pa3niensl AMCHMIIIIMHBL, U3yYaeMble B 7 ceMecTpe:

KosnruectBo vacos
Breaynu-
Ne HammenoBanwne paznenos (Tem) AyauropHas TOpHAast
Bcero pabota
pabota
J 113 JIP CPC
1. MeMOpaHHBIE TEXHOJIOTHH B 9KOJOTHUECKOH 0€301MacHOCTH 12 4 6 - 2
2. BapomemOpaHHbIe TEXHOJIOTHN 8 2 4 - 2
3. DneKkTpoMeMOpaHHbIC TEXHOJIOTHH 8 2 4 - 2
4. MemMmOpaHHBI€ CITOCOOBI OUYMCTKU U pa3/IeJICHHs ra30B 8 2 4 - 2
5. MembOpannas auctuiuisanus. [lepBanopanmst 8 2 4 — 2
6. ['ubGpuaHbIe MEMOpPaHHBIE METOIBI 10 2 6 - 2
7 [IpumMeHeHne MEMOPAaHHBIX TEXHOJOTHH B IPOMBIIIIEHHOM TIPO- 14 2 6 _ 6
) U3BOJICTBE
HUTOI O no pazoenam oucyuniunvl 16 34 - 18
Konrpoub camocrostensHoit pabotsl (KCP) 4 - - - -
IIpomexxyTounas arrecrarus (MKP) 0,3 - - - -
[ToAroTOBKA K TEKYIIEMY KOHTPOJIIO 35,7 - - - -
O0urast TPYA0EMKOCTb [0 TUCIUTUINHE 108 - - - -
2.3 Conep:xaHue pa3/ieioB IMCUUILIUHBI:
2.3.1 3aHsATHSA JIEKIIMOHHOT0 THIIA
HaunmenoBanue dopma TEeKyIIEero
No Coneprkanue pasziena p yit
pazzena KOHTPOJIS
1 2 3 4
1. MemOpaHHBIE TEXHOJIOTHH B TeXHOc(]ep-| YCTHBIHN orpoc

MemOpaHHbIE€ TEXHOJIOTHH B
TexHoc(epHoi Oe30macHo-
CTH

HOM Oe3zomacHoctu Kraccudukamus oc-
HOBHBIX MCTOYHUKOB 3arpsi3HCHUM U Me-
TOJIOB MepepadOTKH ra3000pa3HbIX, KU/I-
KHX ¥ TBEPABIX MPOMBIIIICHHBIX OTXOJIOB

bapomemMOpaHHbIe TEXHOIIO-
TN

bapomemOpaHHBIE  METOABI  OYMCTKH.
Muxkpoduinbtparnus. Y apTpauiabTparys.
OO6partnbiii ocMoc. O4uucTka U 00eccon-
BaHHE NPHUPOJHBIX M CTOYHBIX BOJ| pa3-
JMYHOTO COCTaBa C MOMOIIBIO 0OPaTHOTO
ocMoca

Tect

DneKTpoMeMOpaHHbIE TEXHO-
JIOTHH

DnekTpoMeMOpaHHbIe TEXHOJOTUM 00ec-
COJTMBAHUS PACTBOPOB. DIIEKTPOIUATH3A-
TOPBI € TyCThIM KaHayioM. [Ipoknanoynbie

VYceTHbII onpoc

5




AJIEKTPOAMATH3aTOPbl. KOHIIEHTpaTOpHI.
HacanouHsle 37eKTpoIuain3aTopsl, Mpo-
¢bwimpoBaHHbBIE MeEMOpaHbI, CBEpXIIpe-
JIeNIbHbIE TOKOBbIE pexXUMbl COnpspKEH-
HbIe () ()EKThl KOHIICHTPAIMOHHOW TTOJISI-
pu3anuu. DIEKTPOIUATH3ATOPBI ¢ OHUIIO-
JIIPHBIMH MEMOpaHaMH.

MemOpaHHBbIe CIOCOOBI
OYHUCTKH U Pa3JeIICHUs Ta30B

Karanutnueckue MeMOpaHHbBIE 3JIEMEHTHI
OUYHCTKH Ta30B U aTMOC(EPHOTO BO3IyXa.
MemOpanHble peakTopsl Ui 0e30TXO0-
HBIX TPOIECCOB TOIYYCHHS TPOTYKTOB
IpY MHMHUMAaJIBHBIX 3Hepro3arpaTtax 0e3
cOpOCOB CTOYHBIX BOJ U BHIOPOCOB B aT-
moctepy. Karanuruueckoe o6e3Bpexu-
BaHUE BBIXJIOIHBIX Ta30B JIBUTATEJIeH
BHYTPEHHEI0 CrOpPaHMUs.

IIpoueccs! pasaenenus Bosayxa. Kucno-
poanposozsmue MmemOpansl. [lomyuenue
JKUJIKOTO TOIUIMBA U3 METaHa B MeMOpaH-
HbIX peaktopax. Ilponecc @umepa-
Tpomnma

Tect

MemOpaHHast JUCTUIUIALUS.
IlepBanopanus

MembOpanHas guctwuisnus. Monynu u
YCTAaHOBKM JUI1 IIPOBEIEHHUs IIpoLecca
MeMOpaHHOW nuctuiuisiiuu. [lepBamopa-
uud. Pasngenenue opraHo-MHHEpaIbHBIX
pacTBOPOM cIocoOOM IepBanopanuu

VYeTHbII onpoc

['ubpuHbIC MEMOpaHHBIE
METO/TBI

I'uOpunnbie  GapodIeKTpOMEMOpaHHBIE
TEXHOJIOTUM OYHMCTKU Bojbl. [lomyuenue
I1eJI0YHON 00eCCOJIeHHOM BOABI Ui Ma-
poBoasAHBIX KOTIIOB. Koppekuus pH npu-
POJHBIX BOJI.

Tect

[TpumeHneHne MeMOpaHHBIX
TEXHOJIOTHH B
MPOMBIIIEHHOM
MIPOU3BOJACTBE

OuncTKa CTOKOB rajlbBaHUYECKHUX MTPOU3-
BOJACTB M MPOM3BOJACTBA MHHEPAIbHBIX
ynoOpeHuid. DnekTpokoaryisuus. bec-
CTOYHBIE BOJI000OpPOTHBIE cucTeMbl. [lo-
JTy4YeHHUE MIEIOYHONH 00ECCOICHHON BOJIBI
JUIsl TIapOBOJAHBIX KOTJOB. Koppekius
pH mpupoausix Box. CrocoObl paszzerne-
HUS OPraHUYECKUX U HEOPTaHUYECKUX Be-
mectB. OuHMCTKa OpraHO-MHHEPAJIbHBIX
CTOKOB TMPOM3BOJACTBA MOJUAPAMUIHOTO
BoJIOKHA. [lonydyeHne cBepX4YMCTON BOJIBI
st TOL u ADC. CpaBHUTENbHBIE XapaK-
TEPUCTUKH HIOHHOTO 0OMEHA U AJIEKTPO/Ie-
noHu3zanuu. O4ucTka BO/bI OT NIpUMeECEn
MOJIMKPEMHUEBBIX KuCIOT. Koppekuus
pH pactBopoB Ha 3/l ¢ OUIOIAPHBIMU
MeMOpaHamMu. DJeKTpoanaiu3Has o0pa-
00TKa COKOB, MOJIOYHOH CBIBOPOTKH.
OuncTka aMUHOKHUCIIOT. DIEKTPOIUAIIN3-
Hasi oOpabotka BuHa. Cnocob mnepepa-

Tect




00TKH OYTHUIOK B TepedTaneByl0 KHC-
noty. [lomyuenne sHTapHOW KUCIOTHI Ka-
TErOpHH KayecTBa C MOMOUIbIO 3JIEKTPO-
JMan3a KaTeropuy KauecTBa ¢ IOMOILBIO
anekTpoauanu3a OuucTka, OCBETICHUE U
o0e33apaxxuBaHue BOIbI B Oacceiinax. Ko-
arysanusa. OuiabTpanus. XJopaTopel H
o3o0HaTopsbl. [Ipobaembl onpecHeHus: MOp-
ckoil Boawl (Caynosckasi Apasus). IIpo-
OJ1eMbl yTUIIM3AIUK 00pa3yoIerocst KOH-
neHTpara. TOIUTMBHBIE DJEMEHTHl Ha
MOHOOOMEHHBIX MeMOpaHax. BeicokoTem-
nepaTypHbBIE TOTUTMBHBIE JIEMEHTHI U3 Ke-
paMHUYECKUX MaTepUanoB

bapomeMOpanHbie METOIBI B MEAUIIMHE
(pabouass rpaHuIla Ta3-MeMOpaHa->KH/]I-
KOCTh). AmIaparsl JJis NOJy4YEHUs Ta30B
MEIUIMHCKOTO Ha3Ha4YeHus. MemOpaH-
HbIE METOJIa OYUCTKU B MeAULIMHE (KU[I-
KOCTb-MeMOpaHa-kuAKocTh). ['emonua-

JIN3.

2.3.2 3aHATHA CEMHHAPCKOI0 THIIA

No Hanmenosanue TeMarnka NMpakTUYECKUX 3aHATHI dopma TeKyIIero
- pazzena (cemHuHapoB) KOHTPOJISI
1 2 3 4

.|MemOpaHHbIE TEXHO-

JoruM B TeXHOChEp-
HOI 0e30I1aCHOCTHU

MemOpaHHBIE TEXHOJIOTHH B TeXHOChEp-
HOM 0€30MacHOCTH

YCTHBIH OIpoC,
MOJIrOTOBKA U 3a-
mwuTa pedepara; WH-
JMBHUIyaJIbHOE 3a/1a-
HUE U KPaTKOe CO-
oO1eHue 1o pe-
3yJIbTaTaM €ro BbI-
IIOJTHCHUA

bapomemOpanHbie Knaccudukanus 6apomeMOpaHHBIX METO- | YCTHBIN OIpOC
TEXHOJIOTUH JIOB TI0 cTerneHu ouncTku. Croco0s! pac-

4yéTa 00paTHOOCMOTUYECKHX YCTAaHOBOK
OnexkTpoMeMOpaHHbIe |DIEKTPOMEMOpaHHbIE TEXHOIOIUU 00€cco-|  YCTHBIN OIpoc
TEXHOJIOTHH JMBaHUSI PACTBOPOB. DJIEKTPOAUAIN3A-

TOpBI C MyCThIM KaHajoM. [Ipoknanounsle
asieKTpoauanu3aTopsl. KoHleHTpaTophl

HacanouHble 31eKTpoiuain3aTopsl, Mpo-
¢bumpoBaHHBIE MEMOpaHbl, 0COOEHHOCTH
paloThI B CBEPXIPEAEIbHBIX TOKOBBIX pe-
KUMaX. DIEKTPOAUATU3ATOPHI ¢ OUTIONSP-
HbIMU MeMOpaHamu. X nmpuMeHeHue B nu-
I11€BOI MPOMBIIIUIEHHOCTH U JJIS TTOJTyde-
HUSL CBEPXYMCTON BOJIBI

YCTHBIN OIIPOC, TECT




MeMOpaHHBIE CITO-
coObl OYHUCTKH U pa3-
JICTICHHSI Ta30B

[Iponecchl paznenenus Bo3ayxa. Kucio-
poanpoBosire Mmemopansl. [lomydenne
JKHJIKOT'O TOTUIMBA U3 METaHa B MeMOpaH-
HBIX peakTopax

YCTHBIN OIPOC;
TECT; NOATOTOBKA U
3amuTa pedepara

MembpaHHas AUCTUII-
. [lepBanopanus

[Ipumenenue cnoco60B MeMOpaHHON U~
CTHWJIISILIMY U TIEpBANIOpaluu

YCTHBIN OIIPOC; UH-
JTUBUIyaIbHOE 33/a-
HUE ¥ KPaTKOE CO-
oO1eHue 1o pe-
3yJbTaTaM €ro BbI-
MOJIHEHUS

['ubpuHbIe MEMOpaH-
HBIC METO/TBI

I'uGpuHbIe 6apo3IeKTpOMEMOpaHHbIE
TEXHOJOTMH OYUCTKH BOAbL. [lomyuenue
I1eJI0YHON 00€CCOICHHOM BOBI IS apo-
BOZsHBIX KOTI0B. Koppexkuus pH npupos-
HbIX BoA. [IpuMeHeHue snexTpoananusa ¢
OUNOJISIPHBIMU MEMOPaHAMHU.

YCTHBIH OIIPOC

IIpumeHeHne MeM-
OpaHHBIX TEXHOJIOT M
B [IPOMBILLIICHHOM
IIPOU3BOJCTBE

OumncTka OpraHo-MUHEPATBHBIX CTOKOB
MIPOU3BOICTBA MOJIMAPAMUHOTO BOJIOKHA

YCTHBIN OIPOC; MOJI-
TOTOBKA U 3aIUTa
pedepara

DneKTpoauain3Has 00paboTka COKOB, MO-
JIOYHOM CHIBOPOTKU. OUUCTKA aMUHOKHC-
J0T. DAeKTpoAranu3Has o0paboTka BUHA.
Crioco0 nepepaboTKH TUTACTUKOBBIX OYThI-
JIOK B TepedTaneByo KuciaoTy. [lomyuenue
OpTraHUYCCKUX KHUCIIOT 6HHOHHpHBIM DJICK-
Tpoauanu3oM. [loydeHue Bo/Ibl BBICIIICH-
KaTeropuy Ka4ecTBa C MOMOIILIO IEKTPO-
JIMaTN3a KaTerOPHH Ka4eCcTBa C MTOMOIIBIO

QJICKTpOaAraIn3a

YCTHBIN OIIPOC; MOA-
rOTOBKA M 3aluTa
pedepara

2.3.3 IIlpumepHasi TeMaTHKAa KypPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboThI (MpOEKTHI) YUeOHBIM IJIAHOM HE MPETyCMOTPEHBI




2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 o0ecreyeH sl JJIsl CAMOCTOATE/IbHOI PadoThI
o0y4yarumuxcst Mo JUCHUIIMHE (MOIYJIIO)

[Tepeuensb yueOHO-METOINYECKOTO 00ECTICUeHUS JUCIUILTAHBI 10

HanmeHnoBanue .
Ne pasjena BBINOJIHEHUIO CAMOCTOSITENbHOM paboThI
1 2 3
1. 1. MemOpannas s>nextpoxumus [Tekct] : yuebHoe mocobue s

oOyyaroluxcs 0 OCHOBHBIM OOpa30BaTeIbHBIM IpOrpamMmmam
BbICIIIETr0 00pa30BaHus ypOBHs OakalaBpuUaT U MarucTparypa 1o
HanpasyieHusM noarotosku 04.03.01 u 04.04.01 / [H. A. Kono-
HeHko, O. A. Jlemuna, H. B. Jlo3a u ap.] ; M-Bo obpa3zoBanus u
Hayku Poc. ®enepanun, Kybanckuii roc. yH-T. — [2-€ U311, ucnp.
u aon.]. — Kpacuogap : [Kybanckuii rocy1apcTBEHHbII YHUBEp-
cutet], 2017. — 290 c. : un. - ABT. yka3zaHbl Ha 000pOTE THUT. JI. —
bubmuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Beenenne B MeMOpanHyo TexHoJorHIO [ TekcT] :
[yaeOHOe mocobue] / M. Mymaep ; niep. ¢ anri. A. 0. AneHTs-
eBa, I'. II. SImnonsckoii ; mox pex. B. I1. y6saru. — M. : Mup,
1999. — 513 c. : un. — bubmmorp. B konHme ria. — ISBN
5030031146. —ISBN 0792309790.

3. JleBanuyk, A. B. [IpombinienHas 3x0J1oTHs : yaeOHOE mocoone
/ A. B. JleBanuyk, JI. A. JleBanuyk. — Cankt-IletepOypr :
III'VIIC, 2025. — 101 c.. — https://e.lanbook.com/book/505262

4. TlepBoB, Anekceil I'epmanoBuy. CoBpeMeHHbIE BBICOKOA(DDEK-
TUBHBIC TEXHOJIOTHH OYHCTKU MUTHEBON W TEXHUYECKOW BOJIBI C
MpUMEHEHHEeM MeMOpaH: OOpaTHBIM ocMOC, HaHO(DUIBTpALUS,
ynerpadunsrpamus [Tekcr] / A. T'. Ilepos. - M. : U3n-Bo Acc-
COIMAITUHU CTPOUTENBHBIX By30B, 2009. — 231 c. : wi1. — (bubnuno-
TeKa Hay4HBIX pa3zpadoTok u nmpoektoB MI'CY). - Bubmumorp. : c.
224-227. — ISBN 9785930936919.

5. Meroauyeckue peKOMEHIAUU K OpraHUu3aluy ay IUTOPHOU U
BHEAYJUTOPHON (CaMOCTOSITEIbHOW) paOOTHI CTYJIEHTOB: METO-
nnaeckue ykazanus / coct. T.II. Ctopoxenko, T.b. [TounHox,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: KyGauckuii roc. yH-T,
2018. 89 c.

2. 1. MemOpanHnast snekTpoxumust [Tekcr] : yueOHOE mocodue s

o0yyaromuxcs 1Mo OCHOBHBIM 00pa30BaTENIbHBIM IMpOrpaMMaM

BBICIIIETO 00pa30BaHus ypOBHs OakalaBpyuaT U MarucTpaTypa 1o

HanpasieHnusm noarotosku 04.03.01 u 04.04.01 / [H. A. Kono-

HeHko, O. A. /lemuna, H. B. Jlo3a u ap.] ; M-Bo obpa3zoBanus u

Hayku Poc. ®enepanun, Kybanckuii roc. yH-T. — [2-€ U31., UCHp.

u gon.]. — Kpacuomap : [KyGanckuii rocy1apcTBEHHBIN YHUBED-

bapomeMmOpanHbIe cutet], 2017. — 290 c. : ui. - ABT. yka3aHbl Ha 000pOTE THT. JI. —

TEXHOJIOTMH bubnuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Beenenne B MemOpanHyto TexHooruto [Tekcr] :
[yaeObHOEe mocobue] / M. Myunnep ; niep. ¢ anra. A. FO. AneHTsb-
esa, ['. I1. SIMmonsckoii ; mox pea. B. I1. Ay6sru. — M. : Mup,
1999. — 513 c. : un. — bubmuorp. B konue ria. — ISBN
5030031146. — ISBN 0792309790.

3. yneikuHa, Tatesna AunekceeBHa. [Iporeccsl u amnmapatsl 3a-
uuThl rugpocdepsl [Teker] : yuebHoe nmocolOue /sl CTYAEHTOB

MemOpaHHBIE TeX-
HOJIOTUH B TEXHO-

cdepHoit 6e3ormac-
HOCTH
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By30B / T. A. byasikuna, C. I'. EmenbsHoB. — M. : Akanemus,
2010. — 287 c. : w1 — (Beicmee nmpodeccrnoHanbHOe 00pa3oBa-
HUe. 3alnTa OKpyXaromiei cpenl). — bubmauorp. : c. 281-284. —
ISBN 9785769565618.

4. Beromkun, Anekcaunp I'puropseBud. IIporecchl u annaparsl
3amuUThl OKpysKatomeit cpensl [Tekcr] : ydyeOHOe mocoOue st
cTyneHtoB By30B / A. I'. Beromkun. — M. : Beicmias mikona,
2008. - 639 c. : mi. — (s Beiciiei yueOHbIX 3aBeieHuil. Oxpana
OKpyJKarommen cpensl). - bubmmorp. : c. 633-635. — ISBN
9785060057621.

5. Meroanyeckne peKOMEHAUU K OpraHUu3aluy ayIUTOPHOU 1
BHEAyIUTOPHOH (CaMOCTOATENbHON) pabOThl CTYyIEHTOB: METO-
mudeckue ykaszanus / coct. T.I1. Cropoxenko, T.b. ITounHok,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

DnexTpoMeMOpaH-
HBIE TEXHOJIOTUU

1. MemOpanHas snexktpoxumus [Tekct] : yueOHOe mocobue st
o0yJaromuxcs M0 OCHOBHBIM 00pa30BaTENbHBIM IMPOrpaMMaM
BbICLIET0 00pa30BaHus ypOBHs OakajlaBpyUaT U MarucTparypa 1o
HanpasieHnusm noarorosku 04.03.01 u 04.04.01 / [H. A. Kono-
Henko, O. A. Jlemuna, H. B. Jlo3a u ap.] ; M-Bo oOpa3oBanus u
Hayku Poc. @enepannu, Kybanckuii roc. yH-T. — [2-€ U31., UCHp.
u jori.]. — Kpacnonap : [KyOGanckuii rocy1apcTBEHHBIH YHUBEP-
curert], 2017. — 290 c. : un. - ABT. yka3aHbl Ha 000pPOTE THUT. JI. —
bubnuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Beenenne B MeMOpaHnHyto TexHoJoruio [Tekcr] :
[yaeOHoe mocobue] / M. Mymaep ; niep. ¢ anri. A. 0. AneHTs-
eBa, ['. [1. AIMnonbckoit ; mox pea. B. I1. QyGsru. — M. : Mup,
1999. — 513 c. : un. — bubnuworp. B konme ria. — ISBN
5030031146. — ISBN 0792309790.

3. bynvsikuna, Tarbsina AnexceeBna.llponeccel u anmaparsl 3a-
muThl Tuapocdepsl [TekcT] : yuebHOe mocodue il CTYAEHTOB
By30B / T. A. byasikuna, C. I'. EmenbstHoB. — M. : Akaxemus,
2010. — 287 c. : un. — (Bricmee npodeccnoHanbHOE 00pa3oBa-
HUe. 3aluTa oOKpysKarouien cpezsl). — bubanorp. : c. 281-284. —
ISBN 9785769565618.

4. Metonuueckrue peKOMEHAAMU K OpraHu3aluy ayIuTOPHOU U
BHEAYJUTOPHOM (CaMOCTOSTENILHOW) PabOThl CTYJIEHTOB: METO-
mudeckue ykazanus / coct. T.I1. Cropoxenko, T.b. TTounHok,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

MemOpaHHBbI€ CTIO-
cOOBI OUUCTKHU U
pa3JesieHus ra3os

1. Mynnep, M. Beenenne B MeMOpaHHyto TexHonoruto [Tekcr] :
[yauebHOe mocobue] / M. Mynnep ; niep. ¢ aura. A. FO. Anents-
eBa, ['. [1. SIMnonbckoit ; mox pexa. B. II. Iy6saru. — M. : Mup,
1999. — 513 c. : un. — bubnwmorp. B koHme ria. — ISBN
5030031146. —ISBN 0792309790.

2. bynpikuna, Tatbsina AunekceeBHa.llponecchl n anmapaThl 3a-
muThl Tuapocdepst [Tekct] : yuebHOe mocodue It CTYACHTOB
By30B / T. A. byneikuna, C. I'. EmenbsinoB. — M. : Akanemus,
2010. — 287 c. : nn. — (Beiciiee npodeccuonanbHoe 0O6pa3oBa-
HUe. 3aIuTa OKpysKaromiei cpeanl). — bubmumorp. : c. 281-284. —
ISBN 9785769565618.
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3. Beromkun, Anekcanap ['puropseBuu. [Ipoiieccel u anmapartbl
3aIUTHl OKpYsKaromieil cpennbl [Tekcr]| : yueOHoe mocobue ass
cTyneHToB By30B / A. I'. Beromkun. — M. : Beicmias mikona,
2008.—639 c. : un. — (s BoIciIel yueOHbIX 3aBeieHu. OXpaHa
OKpYJKaromen cpensl). - bubmmorp. : c. 633-635. — ISBN
9785060057621.

4. Metonuueckre peKOMEHAAMU K OpraHu3aluy ayIMTOPHOU U
BHEAYJUTOPHOU (CaMOCTOSTENIbHOW) pabOThl CTYJIEHTOB: METO-
mudeckue ykazanus / coct. T.I1. Cropoxenko, T.b. ITounHok,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

MewmOpanHas au-
crisiius. [lepsa-
Toparus

1. Mynnep, M. Beenenne B MemOpannyto TexHonoruto [Tekcr] :
[yaeOHoe mocobue] / M. Mymnaep ; niep. ¢ aara. A. 0. AneHTs-
eBa, I'. II. SImnonsckoii ; mox pex. B. II. y6aru. — M. : Mup,
1999. — 513 c. : un. — bubnuworp. B koHme ria. — ISBN
5030031146. — ISBN 0792309790.

2. byasikuna, Tarbsina AnexceeBHa.llporeccsl u anmapartsl 3a-
muThl rugpocdepsl [Teker] : yuebHoe mocolOue s CTyACHTOB
By30B / T. A. byasikuna, C. I'. EmenbstHoB. — M. : Akaxemus,
2010. — 287 c. : un. — (Bricmee npodeccnoHanbHOE 00pa3oBa-
HUe. 3aluTa OKpysKarouien cpezsl). — bubanorp. : c. 281-284. —
ISBN 9785769565618.

3. Beromkun, Anekcanap I'puropsesuu. IIponeccel u anmnaparsl
3aIUTHl OKpY>Karomiei cpeapl [Tekcr]| : yaeOHoe mocobue as
cTyneHToB By30B / A. I'. Beromkun. — M. : Bricmas mkona,
2008.—639 c. : min. — (s Boicuiel yueOHbIX 3aBeieHuin. OxpaHa
OKpyKatomen cpensl). - bubmumorp. : c. 633-635. — ISBN
9785060057621.

4. Meroanueckue peKOMEHIAlNU K OpraHu3aliy ay TMTOPHOU U
BHEAYIUTOPHOH (CaMOCTOATEIbHON) pabOThl CTYyIEHTOB: METO-
mudeckue ykaszanus / coct. T.I1. Cropoxenko, T.b. ITounHok,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybaunckuii roc. yH-T,
2018. 89 c.

I'uGpuHbIC MEM-
OpaHHBIC METO/TBI

1. Mem0OpanHnas snekTpoxumus [Tekct] : yueOHOe mocodue st
oOyJaronuxcs 0 OCHOBHBIM 0Opa30BaTeIbHBIM IpOorpamMmmam
BBICIIIETr0 00pa30BaHUs YPOBHs OakalaBpuUaT U MarucTparypa 1o
HanpasneHusM noarotosku 04.03.01 u 04.04.01 / [H. A. Kono-
HeHko, O. A. [lemuna, H. B. Jloza u ap.] ; M-Bo obpa3oBanus u
Hayku Poc. ®enepanun, Kybanckuii roc. yH-T. — [2-€ U311, ucnp.
u aon.]. — Kpacuogap : [Kybanckuii rocy1apcTBEHHbII YHUBEp-
cutet], 2017. — 290 c. : un. - ABT. yka3zaHbl Ha 000pOTE THUT. JI. —
bubmuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Beenenne B MeMOpanHyo TexHOJOTHIO [ TekcT] :
[yaeOHOe mocobue] / M. Mymaep ; niep. ¢ anri. A. 0. AneHTs-
eBa, I'. II. SImnonsckoii ; mox pen. B. I1. y6saru. — M. : Mup,
1999. — 513 c. : un. — bubmworp. B koHme ria. — ISBN
5030031146. —ISBN 0792309790.

3. Meroauueckue peKOMEHAAIMY K OpraHu3aluy ay IMTOPHOU U
BHEAYJUTOPHOU (CaMOCTOSTENILHOW) pabOThl CTYJIEHTOB: METO-
mudeckue ykaszanus / coct. T.I1. Cropoxenko, T.b. ITounHok,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.
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7. 1. Memb6panHnas snektpoxumus [Tekct] : yueOHOe mocodue s
00ydYaroImuxcs 1Mo OCHOBHBIM 00pa30BaTENbHBIM IMPOTpaMMaM
BBICIIIET0 00pa30BaHMsl ypOBHS OakallaBpHaT U MarucTparypa mo
HanpasieHnusm noarorosku 04.03.01 u 04.04.01 / [H. A. Kono-
Henko, O. A. Jlemuna, H. B. Jlo3a u ap.] ; M-Bo oOpa3oBanus u
Hayku Poc. @enepannn, Kybanckuii roc. yH-T. — [2-€ U3., UCHD.
u nomn.]. — Kpacnonap : [KybaHckuii rocy1apcTBEHHBIN YHUBEP-
curert], 2017. — 290 c. : un. - ABT. yKa3aHbl Ha 000pPOTE THUT. JI. —
bubnuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Beenenne B MeMOpaHHyto TexHoJ0rHIO [ TekcT] :
[yaeOHOe mocobue] / M. Mymaep ; niep. ¢ anri. A. 0. AneHTs-
eBa, ['. [1. AIMnonbckoit ; mox pea. B. I1. yGsru. — M. : Mup,
1999. — 513 c. : un. — bubmworp. B konme ria. — ISBN
5030031146. —ISBN 0792309790.

3. byasikuna, Tarbsina AnexceeBHa.llporeccel u anmapartsl 3a-
uThl ruapocdepsl [Teker] : yuebHoe mocoOue ajsi CTyAEHTOB
By30B / T. A. byasikuna, C. I'. EmenbstHOB. — M. : Akaxemus,

[Mpumenenne mem- | 2010. — 287 c. : un. — (Beiciiee mpodeccuonansHoe 00pa3oBa-

OpaHHBIX TEXHOJIO- | HHE. 3allUTa OKpYyKaromiei cpenpl). — bubmuorp. : c. 281-284. —

ruil B npombinuieH- | ISBN 9785769565618.

HOM npou3BoAcTBe (4. Beromkun, Anekcannp I'puropseBud. [Iporecchl u anmaparsl
3amuUThl OKpysKatomeit cpensl [Tekcr] : ydyeOHOe mocodue amst
cTyneHToB By30B / A. I'. Beromkun. — M. : Bricmias mikona,
2008.—639 c. : . — (s Beiciiei yueOHbIX 3aBeieHuil. OxpaHa
OKpyJKaromen cpensl). - bubmmorp. : c. 633-635. — ISBN
9785060057621.

5. IlepBoB, Anekceii ['epmanoBry. CoBpeMeHHBIE BBICOKOI(DPek-
THUBHBIE TEXHOJIOTUH OYUCTKH MUTHEBOW M TEXHUYECKON BOJIBI C
npUMeHeHHeM MeMOpaH: oOpaTHBI OCcMOC, HAaHO(QWIBTpALUS,
ynbTpadunbTpanus [Tekct] / A. I'. Tlepos. - M. : U3n-Bo Acc-
COLIMAIIMU CTPOUTENBHBIX By30B, 2009. — 231 c. : 1. — (bubnuo-
TeKa Hay4YHBIX pa3zpaboTok u mpoektoB MI'CYVY). - bubmwmorp. : c.
224-227. — ISBN 9785930936919.

6. Meroguyeckue peKOMEH 1AM K OpraHu3aliu ayIMTOPHON 1
BHEAYJUTOPHOM (CaMOCTOSATENILHON) pabOThl CTYJIEHTOB: METO-
mudeckue ykaszanus / coct. T.I1. Cropoxenko, T.b. TTounHok,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

Y4eOHO-MeTOIMYECKEe MaTepuasbl JUIsl CaMOCTOSITENIbHOM paboThl oOyuaroluxcs W3
YHCIIa MHBAIH/IOB U JIMII C OTPaHMYSHHBIMU BO3MOXKHOCTSIMU 3/10poBbs (OB3) npemocraBistoTes
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 3/10POBbS M BOCTIPHITHS HHPOPMALIUH:

Jnst I ¢ HapyIIeHUSIMH 3PEHUST:

— B Ie4aTHOW (hopMe yBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,

— B opme ayauodaiina,

Jlnst I ¢ HapyIIeHUsIMH ClTyXa:

— B 1e4aTHoi opme,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B TIeYaTHOU opme,

— B (popMe 3JIEKTPOHHOT'O JOKYMEHTA,
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— B opme ayaunodaiina.
3 Odpa3oBaTesibHbIE TEXHOJIOTHH

Jns popmupoBanus npodeccnoHaTbHBIX KOMIIETEHIUH B MPOIIECCEe OCBOCHUS Kypca Hc-
HOJIB3YETCSl TEXHOJIOTUS TPO(eCCHOHANTBHO-PA3BUBAIOIIETO O0YUEHHsI, TPEyCMaTPUBAIOIIas He
TOJIBKO TIepcaavy TCOPCTUICCKOTO MaTCpurajia, HO U CTUMYJIMPOBAHUC ITO3HABATCIIbHBIX HeﬁCTBHﬁ
cryneHToB. [Ipu npoBeieHNN JISKIIMOHHBIX 3aHATHI UCIIOIB3YIOTCS MyJIbTUMEIUIHBIC TIPE3CHTA-
uuu. B pamkax mabopaTOpHBIX 3aHATHNA MPUMEHSIOTCS METOJIbI IPOEKTHOTO O0YYEHUs U HCCie-
JI0BaTeIIbCKAE METOBI. B mporiecce caMOCTOSTENTEHON IESATETFHOCTH CTYACHTHI HAXOST M aHa-
JIU3UPYIOT MEPEZOBYI0 HAyYHO-TEXHUYECKYI0 MH(OpPMAIMIO, UCIOJIb3YsS MMEIOILYIOCs JIUTepa-
Typy U HH(OPMALIMOHHBIE TEXHOJIOTHH.

4. OueHOYHbBIE CPECTBA /ISl TEKYIIEro KOHTPOJIS YCIeBAeMOCTH U MPOMEKYTOYHOI
aTTecTaluu
4.1 ®oHJ OLIEHOYHBIX CPEICTB /A5 MPOBEIeHNs TeKyllell aTTecTauu
Tekywuit Konmpob 3Hanuii OCYIIECTBISETCS HAa KaXIOM IPAKTHYECKOM 3aHSATHU B BHUJE
YCTHOTO OTIpOca, 00CYXIEHUS TUCKYCCHOHHBIX BOIIPOCOB, B TOM YHCIIE 0 AOKJIaaaM, pedeparam
Y MH/IMBUTy aJIbHBIM 3aJIaHHUSAM CTYJICHTOB. [IMChbMEHHBII KOHTPOIIb OCYIIECTBISIETCS B BHJIE ITPO-
BEpKH pedepaTtoB 1 MHANBUAYAIBHBIX 331aHUH cTyIeHTOB. OHOH U3 (hopM KOHTPOIIs HOpMHPO-
BaHMS HEOOXOANMBIX KOMITCTCHIMH SBIISCTCS YCTHAS 3aIIUTa pedepara B BUJIE JOKIaIa ¢ 00s13a-
TEJIbHBIM JIEMOHCTPAI[MOHHBIM MaTepHaioM, HallpuMep, rpe3eHranuei. [1o MHIuBU yaIbHbIM 3a-
JAHWUSM CTYIEHTHI KpOME MHUCBMEHHOTO OTYeTa TaKXKe TOTOBAT KpaTKoe COooOmeHne Ha 2-3 Mu-
HYTBI ¢ 00513aTENIbHBIM IEMOHCTPALMOHHBIM MaTE€PHAJIOM.
IoaroroBka pedepara u I0K/Ia/1a 110 HEMY € MYJIbTHUMEAUITHON NPe3eHTaL[Hel.
Pedepar — nucbmenHas paboTa, cojepkaiias KpaTKoe U3JI0KEHHUE CYIIHOCTH KaKoro-Jinbo
BOIIPOCA, TEMBI Ha OCHOBE HECKOJIbKHX MEPBOMCTOYHUKOB, BHIMOJHEMAsi CTYACHTOM B T€UCHHE
JUTUTEIBHOTO cpoKa (0KoJo Mecsna). Pedepar nomkeH copepkarh OCHOBHBIE (DaKTHUECKHE CBe-
JICHUS ¥ BBIBOJIBI TTO PACCMaTPUBAEMOMY BOTIPOCY.
Hoxnan (ycTHOE coobieHue) rmo pedepary npeacTaBiseT cooor KpaTkoe (5-7 MUH) U3J10-
KEHHE CYTH BBIIIOJHEHHOW Pa0OTHI, COMPOBOMKAAOILIEECS KOMIBIOTEPHOH mpe3eHTanuei. [1o-
CIIEHSS TOJDKHA BKIIIOUaTh He Oosee 12-15 cinaiinos.
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4.1.1 IlpuMep KOHTPOJILHOM PadoOThHI
«MemOpaHHbBIE METOABI OYMCTKH. DIEKTPOIHAIII3)
Bapuanm 1
1. Yro takoe memOpana? Kakue memOpans! Bel 3HaeTe?
2. TlpuMeHHTEeNbHO K KaKHM IMPOIIECCaM OYUCTKHU U Pa3JIeICHUs BEIECTB 3JIECKTPOIUAIN3
SBJIAETCS. IKOHOMUYECKH BBITOJHBIM?
3. Kakue koHCTpYyKIMU Kamep 00eCCOoNMMBaHUs AIEKTPOIUATN3aTOPOB BaM n3BecTHBI?
Bapmuanr 2
1. B uem cyTh MEMOpPaHHBIX MPOIECCOB PA3ACICHUS?
2. Kak ycTpoeH areKkTpoaranu3aTop, IpUMEeHsIeMBbli 711 00eCCOTUBAHMS U KOHLIEHTPUPO-
BaHUs PacTBOPOB?
3. Kakue nporeccel onpenensitor 3pHeKTUBHOCTD MpoIecca dIEKTPOAUATU3HOTO KOHIIEH-
TpupoBaHus? Kakue KOHCTPYKIIMU KaMep KOHLEHTPUPOBAHUSI AIEKTPOANATIN3aTOPOB
Bawm uzBectHb1?
Bapuanm 3
1. Tlepeuncnute ABUKYIIUE CUITBI MEMOPAHHBIX MPOIECCOB pa3AeIeHUsI.
2. Yto Takoe KOHLIEHTpaIMOHHAs MOJIspU3aLus?
3. OnuuuTe npoiecc yTUIN3aluy KOHIeHCaTa COKOBOTO Iapa aMMHAYHBIX POU3BOCTB
METOJIOM 3JIEKTPOANAIN3A.
Bapuanm 4
1. KakoB mMexanusm obuserdeHHoi nuddyszun?
2. Yto Takoe npeaenbHbIil TOK?
3. OnuummuTe npouecc KOHUEHTPUPOBAHUS KUAKUX PATUOAKTUBHBIX OTXOI0B METOIOM
ANEKTPOANAITIN3A.
Bapuanm 5
1. B 4eM cyTb 31€KTpOANATIN3HOIO MPOIECCa OUUCTKH BObI?
2. Yto Takoe comnpsbkeHHbIe () (PEeKThl KOHIIEHTPAMOHHON Mospu3anuun?
3. Kak ynansitor TspKenble METalIbl ¢ UCIOJIb30BaHUEM MEMOPaHHBIX METO/I0B?
Bapuanm 6
1. B uém oTnuuns KaTHOHOOOMEHHBIX U aHHOHOOOMEHHBIX, a TAK)Ke TOMOT'€HHBIX M reTepo-
TEHHBIX MeMOpaH?
2. Kakue u3 HUX MOTYT HHTEHCU(DHULIMPOBATH CBEPXIIPECIbHBIN EPEHOC HOHOB COIH?
3. IlpuBemute npuMepsl MPOLECCOB NepepabOTKU COYHBIX BOJ U TBEPABIX OTXOIOB C HC-
MOJIb30BaHUEM OUIIOJISIPHBIX MEMOpaH.
Bapuanm 7
1. Yto Takoe «0OMEHHasi EMKOCTh MEMOpaH»?
2. Kak XxuMuyecKue peakiiuu BIUSIOT Ha MPOLECC dIEKTpoarain3a’?
3. Kakue napamerpsl onpenenstor 3pGeKTUBHOCTb INEKTPOgrann3a?
Bapuanm 8
1. Kak u ams 4ero MOKHO HCTIOIBb30BaTh PSAIbI AIIEKTPOIPOBOTHOCTEH HOHOOOMEHHBIX
MeMOpaH?
2. Kaxkue mpuemsl NoBbIIEeHUS 3((HEKTUBHOCTH IEKTPOANAIN3A Pa30aBIeHHbBIX PACTBOPOB
Bbl 3HaeTe?
3. Kak MeToJ a5eKkTpoinanusa UCIoIb3yI0T B pereHepanu abcopoeHTOB CUCTEM KU3HE-
obecrieueHus?

4.1.2 Tembl pedepaToB
MeMOpaHHBIE PEAKTOPHI ISl XUMHUYECKOW TEXHOJIOTHH

MeM6paHHBIC 6I/IOpeaKTOpBI C HCOPraHN4YCCKNUMU U MOJIUMCPHBIMU MeM6paHaMI/I JUIA
OYHCTKH CTOYHBIX BO/J

N —
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(98]

MeMOpaHHBIE 3TEKTPOXUMHUUECKHE T€HEPATOPhI SHEPTUU (TOILJTUBHBIC JIEMEHTHI)

4. MewmOpaHHast SKCTpakius (MePTPAKIIKs) ISl U3BJICUCHHS U KOHIIEHTPUPOBAHUS KOMIIO-

HEHTOB U3 )KUJIKUX CMECEH.

MemOpaHHbIe KOHTaKTOPHI JUIS pa3iesieHus Ta30BbIX CMeceH.

6. MemOpaHHbIE CEHCOPBI 1 OMOCEHCOPHI AJII BBICOKOUYBCTBUTEIBHBIX CUCTEM yIpPaBIIe-
HUSL.

7. OYHCTKa MPUPOTHBIX U MOMYTHBIX T'a30B OT TSDKEJBIX (Ppakiiuii yTriaeBoI0pOI0B

8. @uubTpalys XUMUYECKH arpeCCUBHBIX I'a30B

9. VYnanenue nuokcuaa yriepoja u3 Ouorasa u Apyrux ra3oBbIX CMECEH.

10. Perenepanus u 04MCTKa OPraHUYECKUX PACTBOPUTENEH.

11. Pereneparus 1 o4rcTKa pabo4mX KHAKOCTEH ra30pOBOIOB.

12. Perenepanusi u o4MCTKa Maces

13. Ouuncrka 1 KOHAUIIMOHUPOBAHUE KUJKUX TOILJIUB

14. BespeareHTHasi MOATOTOBKA MUTHEBOU BOIBI

15. KomrmiekcHas mepepa0oTKa MaXTHBIX BOJ

16. Perenepaniusi u MOBTOPHOE MUCIIOJIH30BAHNE BOJIBI U3 CTOKOB TEKCTUILHOM MPOMBIIIICH-
HOCTH.

17. KommiekcHast nepepaboTka CTOKOB IEJUTI0JI03HO-0YyMa)KHOM MTPOMBIIIIICHHOCTH.

18. KommnekcHast nepepaboTKa )KUIKUX PATUOAKTUBHBIX OTXOO0B.

19. OuncTka KOMMYHaJIbHBIX CTOUYHBIX BOJ.

20. KommekcHas mepepaboTka mocaecnupTOBON Oapibl.

21. OuncTKa CTOKOB U BbIICJIEHHUE LIEHHBIX KOMIIOHEHTOB U3 CTOKOB MOJIOUHOM ITPOMBIIIECH-
HOCTH.

22. KommekcHas nepepaboTKa MO3eMHBIX COJIEHBIX BOJI U MOPCKOM BOIBI.

23. XonoaHasi CTepUIA3alns ) KUIKOCTEH.

9]

IMoaroroBka pedepara u J0K/IaJa 10 HEMY ¢ MYJIbTUMeAUITHOI npe3eHTaumeii. Pedepar
— MMCbMEHHas paboTa, cozieprkallias KpaTkoe U3JI0’)KeHHE CYITHOCTH KaKOTr0o-JIMO0 BOIIPOCa, TEMBI
Ha OCHOBE HECKOJIbKMX NEPBOMCTOYHUKOB, BBIINOJIHAEMAs CTYJEHTOM B TEUEHHUE JUIMTEIbHOTO
cpoka (ot 2-x Hezenb). Pedepat nosmkeH coaepxkarb OCHOBHbIE (PaKTUUECKHE CBEJICHHSI U BHIBOIbI
10 paccCMaTpuBaeMOMY BOIPOCY.

TpedoBanus k opopmiieHuio pedgepara. Pedepar 1omkeH BKIOYATh B ce0s CIIEIYIONNE
JJIEMEHTHI:

— TUTYJAbHBIN JuCT (1 c1p.);

— conepxanue (1 crp.);

— BBeaenwue (1-2 ctp.);

— OCHOBHAs 4acTh;

— 3axmouenue (1-2 crp.);

— cnucok autepatypsl (1 cTp.).

Obpa3zer; odopmileHHUs TUTYIBHOTO JIUCTA pedeparTa npeaAcTaBieH B npunoycenuu 1 x pa-
6oueil nporpamme. Ha BTopoii cranune pasmemaror «CoaepxaHue», KOTOpOe TOYHO OTpa)kaeT
CTpYKTYpy pedepata. B «ConepxaHnuny yka3blBaloT HOMEpa CTPaHMIL, C KOTOPBIX HaYMHAIOTCS
9TH 3JIeMEHThl. Bo BBeleHUU KpaTKO M3jaraercsi nmpobiieMaTHKa BOIPOCa, MOCIE Yero JOJIKEH
OBbITh IIPEACTABIEH OCHOBHOM TEKCT pedepaTa, CoAEpKaIIU B KBaAPATHBIX CKOOKaX CCBUIKU Ha
JIUTEpaTypHble HCTOYHHUKH, Hanpumep: [3]. 3aBepmaercs paboTa «3akmoueHuemM» U «CHCKOM
JUTEPATYPBI», KOTOPBIN JOKEH COIEpKaTh CIEAYIOLINE MIEMEHThI: (paMuIusg U WHULHMAJIBI aB-
TOpa, HauMEHOBaHue paboThI, TJIe N3/1aHa padoTa, U3ATEIbCTBO, MO U3JaHU, KOJHMYECTBO CTpa-
HUI] (JOIYCKAETCs UCIOIb30BAHUE MHTEPHET-UCTOUHUKOB).

Pedepar nomken ObITh HAOpaH Ha KOMITBIOTEPE U paclieyaTaH, B BUIE UCKIIOYCHUS MOXKET
OBITH CIaH PyKOMMCHBIN BapuaHT. B nmocnennem ciydae paboTa 10KHA OBITH HallMcaHa YETKUM
MOHATHBIM NoYepkoM. Ha Becex cTpanuiiax paboThl cripaBa cielyeT OCTaBUTh MOJIS M0 25 MM s
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MOMETOK M 3aMEYaHMi MPOBepAroNIero npenoaasatens. CTpanuilsl pedepara HeoOX0AUMO TIPO-
HyMmepoBatb. [lepBoii cTpaHHIIel cUUTAETCS TUTYIBHBIN JIUCT, HA KOTOPOM HOMEp CTPaHHIIb HE
craButcs. O0mmii 00beM padboTsl — oT 12 10 15 cTpanui popmara A-4 (297x210 mm) 1 u3noxe-
Hue TekcTa 14 xernem yepes 1,5 untepnaa.

Hoxkaan (ycTHOE coolIeHue) mo pedepary npeacTaBiseT coboit kpaTkoe (5-7 MUH) U3IT0-
JKEHHE CYTH BBITIOJHEHHON PabOThI, COMPOBOXKIAIOIIEECS KOMITbIOTEPHOM mpe3eHTaruei. [lo-
cIIeHsS MOJDKHA BKIIIOUYATh He Ooiee 12-15 ciaiinos.

[Ipu npoBepke pedepara npenogaBaTeseM OUEeHUBAIOTCS:
e 3HaHue (paKTUYECKOro MaTepuasa, yCBOCHHE OOIINX MPeICTaBIeHNH), TOHATUH 110 TeMe pede-
para, a TaKXKe 1o N3y4aeMoW AUCIUILINHE,
e (CooTBeTCTBUE MEXYy TEMOH U cozepkaHueM pedepara.
e CreneHb 000CHOBAHHOCTH apIyMEHTOB U 0000IICHHHA, IOTHYHOCTH U MTOCIIEIOBATEIHHOCTD U3-
JIOKEHHUSI MaTepuasna, KOPPEeKTHOCTh apryMEHTAIluU, XapaKkTep U JOCTOBEPHOCTh MPUMEPOB,
CIOCOOHOCTH K 0000IIEHHIO, IITMPOTA KPYyro3opa aBTopa.
Hcnonb3yeMbie TUTEpaTypHBIC HCTOYHUKH.
KynbTypa nmuceMeHHOTO H3II0KEHHsI U 0(pOpMIICHUSI MaTepHara.
YMeHne 9€TKO U JIOTUYHO JT0JI0KUTh OCHOBHBIE PE3yJIbTaThl paboTHI.
KavecTBO 1 HHPOPMATHBHOCTH WILTIOCTPALIMOHHOTO MaTepHraa.
YMeHue rpaMoTHO, YETKO OTBEYaTh Ha BOIIPOCHI U BECTH apTr'yMEHTHPOBAHHYIO JUCKYCCHUIO.

4.2 ®oH OLIEHOYHBIX CPEICTB JIsl POBEACHUS NIPOMEKYTOUYHON aTTecTAlun

dopma KOHTPOJIS I IPOBEACHUS TPOMEXYTOUHOM aTTeCTalluy MO JTUCIMIUIMHE — K3a-
MEH.

CryneHTbl 00513aHBI CJJaTh 9K3aMEH B COOTBETCTBUU C PACITUCAHUEM U yUEOHBIM IJIAHOM.
Dk3aMmeH sBisieTcd (OpMON KOHTPOJII YCBOEHUS CTYJEHTOM Yy4eOHON HporpaMmbl MO JTUCIH-
inHe. PekomMeHyercs cieyromue KpUTepruu OLEHKH TeOPETUYECKUX 3HAaHUN Ha SK3aMEeHe.

OueHka «HeyooenemeopumenbHoy BHICTABISIETC B TOM CIIy4yae, €Clid CTYAEHT JIEMOH-
CTpUpYET:

- IOBEPXHOCTHOE 3HAHHE TEOPETUUECKOI0 MaTepHaa;

- HE3HaHHE OCHOBHBIX 3aKOHOB, IMNOHATUH U TEPMHHOB Y4eOHON IUCLMILIMHBI, HEBEPHOE
OIIEpUPOBAHUE UMU;

- rpyOble CTHIINCTUYECKHE U PEYCBBIC OITHOKHU.

OueHka «yooe1emeopumenvHo» CTaBUTCS CTYJ€HTaM, KOTOpPbIE ITPH OTBETE:

- B OCHOBHOM 3HAIOT y4€OHO-IIPOrpaMMHBIN MaTepuan B 00bEMe, HEOOXOUMOM JIJIS ITpei-
crosimet yueOnl U paboThl 10 npodeccui;

- B LIJIOM YCBOWJIM OCHOBHYIO JINTEPATYPY;

- B OTBETax Ha BOIPOCHI UMEIOT HAPYIIEHUS B TIOCIIE0BATEILHOCTH U3JI0KEHUS y4eOHOTOo
MaTepuaia, JEMOHCTPUPYIOT TOBEPXHOCTHBIE 3HAHUS BOIPOCaA;

- IMEIOT KpPAaTKUE OTBETHI TOJBKO B paMKax JIEKLIMOHHOTO Kypca;

- IPUBOJAT HEUETKHE (POPMYIMPOBKHA OCHOBHBIX MOHATHI U 3aKOHOB;

- IMEIOT CYIIECTBEHHBIE IOIPEIIHOCTU U IPyOble OIIMOKH B OTBETE Ha BONPOCHI.

OrneHka «xopouto» CTaBUTCS CTyA€HTaM, KOTOPbIE IIPU OTBETE:

- 00HapyXMBalOT TBEP/IOE 3HAHKE IPOrPAMMHOI0 MaTepHasa, KOTOpPbIN U3JIaratoT cucTe-
MaTHU3UPOBAHO, IIOCIIEIOBATEIBHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M Han0oJiee 3HAaYUMYIO JOMOJTHUTEIBHYIO IUTEPaTypy;

- IOITyCKAIOT OT/JEJIbHBIE MOIPEIIHOCTU ¥ HE3HAYUTENIbHbIE OIIMOKH IIPU OTBETE;

- B OTBETAaX HE JIOMYCKAET CEPbE3HBIX OMIMOOK U JIETKO YCTPAHsET OTAeNbHbIE HETOYHOCTH
C NMOMOIIBIO TOTIOJIHUTEIBHBIX BOIPOCOB MPEMOAABATEIS.

OueHka «omauyHo» CTaBUTCS CTYJIEHTaM, KOTOPbIE ITPU OTBETE:

- 00HapyKUBAIOT BCECTOPOHHEE CUCTEMATUYECKOE U ITy0OKO€e 3HaHUE ITPOrpaMMHOT0 Ma-
Tepuana (3HaHUE OCHOBHBIX MOHATHUH, 3aKOHOB U TEPMUHOB y4eOHOM JUCLIUIUINHBI, YMEHHE OIle-
pUpOBaTh UMH);
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- M3JIaraloT MaTepuall JJOrMYHO, ITOCJIEJ0BATEIbHO, PA3BEPHYTO U YBEPEHHO;
- U37Iaral0T MaTepua ¢ JOCTaTOUYHO YETKUMH (DOPMYITHMPOBKAMH, MOATBEPKAaEMBbIMH Tpa-

¢bukamu, nudpaMu WM IPUMEPAMU;

- BJIQJICIOT HAYYHBIM CTUJIEM PEUU;
- IEMOHCTPUPYIOT 3HAHHE MaTepuaja JICKIHA, 0a30BbIX yUCOHHUKOB U JOMOIHUTEIBHON

JUTEPaTyPHI.

N —

W

10.

11.

12.

13.
14.

15

16.
17.

18.

19.

4.2.1. Bonnpocsl K 3K3aMeHYy:

Crparterus ¥ TaKTHKa 3aIIUTHI Cpeabl OOUTAHUS.

Knaccugukaius 0CHOBHBIX MCTOYHHMKOB 3arps3HEHUI M METOJOB nepepaboTKH razoo0-
Pa3HBIX, KHUIKAX U TBEPABIX POMBIIIJICHHBIX OTXO/I0B.

TexHOreHHbIE 3arpsI3HEHUS OKPY KAIOIEH CPEb.

OcCHOBHbIE NPUHIUIIBI CO3/1aHUsI O€30TXOAHBIX U MAJIOOTXOJHBIX TEXHOJIOTHH ¢ HCIOb-
30BaHMEM MeMOpPaHHBIX METOJIOB (Ha IpUMepe CO3JaHHs 3aMKHYTHIX 110 BOJIE TEXHOJIOTH-
YEeCKUX LUKJIOB IPU IPOU3BOCTBE MTOJIMAPAMH/IHBIX BOJIOKOH).

KonTtposas pH 1 MUKpOKOIHYECTB 3arpsi3HAOIINX BELECTB B aTMOcdepe, ruapochepe, au-
Toc(hepe ¢ UCIONb30BaHNEM CTEKIISTHHBIX H3MEPUTEIBHBIX AJIEKTPOAOB U CEIEKTHBHBIX
JIEKTPOJOB C HOHOOOMEHHOH MOBEPXHOCTHIO.

OCHOBHBIE TPUHILIUIIBI XPOMATOTPa(hUIECKOTO ONPEeIeHUs] MUKPOKOMIIOHEHTOB B ra30-
BBIX, BOJHBIX U BOJTHO-OPTaHUYECKUX pacTBopax. Vcronbp3oBaHne MEMOPaHHBIX METO/IOB
oOecrieyeHus 3aJaHHbIX 3HaueHU pH 3:110eHTOB.

MemOpaHHbIe METO/IbI pereHepanusi abCopoeHTOB (Ha MpUMepe OYUCTKU BO3AyXa U Me-
TaHa OT JMOKCHU/A CePhl U YIIIEKUCIIOTO ra3a).

Meroasl TEpMUYECKON HEUTpAIN3ALUMU OTXOASIIMX ra30B C HCIIOIb30BAHHEM HAHO- U
MHUKPOCTPYKTYPUPOBAHHBIX MEMOpaH ¢ KaTaTUTUYECKON COCTABIISIOLICH.

Krnaccuueckue u 31eKTpOXUMHUECKHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE METO/IbI 00€3-
BPEKUBAHMsI TOKCUYHBIX MPUMeECEH ¢ UCIOIb30BaHUEM MEMOpaH (OKUCIEHUE KUCIIOPO-
JIOM BO3/lyXa, XJIOPUPOBAHUE, 030HUPOBAHUE).

OuncTka ¥ KOHIEHTPUPOBAHUE PACTBOPOB, HEUTPATU3ALMsI KUCIOTHO-OCHOBHBIX CTOKOB,
pereHeparyst abCOpOEHTOB M peKynepanus TBEPAbIX OTX00B (Ha mpuUMepe rnepepadboTKu
IUTACTUKOBBIX OYTHIJIOK) METOJIOM JIEKTPOAMAIH3A.

IlepepaboTka CTOYHBIX BOJI MAaCIIOKUPKOMOHMHATOB, NMPEANPUATHN HEPTSIHON U IeIUTI0-
JI03HO-0yMaXKHOM IMPOMBIIUIEHHOCTH METOJJaMH MUKPO- U YJIbTpaduiIbTpaLluu.
OOpatHbIif 0cMOC B KOOMHUPOBAHHBIX MEMOPAHHBIX METOIaX MepepaboTKH U 00e3BPexKHU-
BaHUS JKUJAKUX PaAMOaKTUBHBIX OTXOJIOB, U3BJICUECHUS U PEKYNEpALUU TKEIBIX METal-
JIOB.

besorxoaubie n pecypcocOeperaroiiye TeXHOIOTUN

Bakneiimue TunoBbIE 3KO3aIIUTHBIE ITpoLecchl. [locnenoBareabHOCTh cTainil pa3pa-
OOTKH TpoIIecca OUUCTKH.

. be3oTxoaubie u pecypcoc6epera10mne TCXHOJIOI'MH HUCIIOJIB30BaHUsA BOJbI B TGXHOC(i)epe.

Konnenius 6€30TX0AHOT0 MPOU3BOJICTBA.

[IpuHIUIIBI COBEPIIIEHCTBOBAHUS CYILIECTBYIOIIUX MTPOU3BOICTB.

bezorxoaubie 1 pecypcocbeperaroiye TeXHOJIOTUN UCTIOIB30BAaHUS BOJIBI B TEXHOC(hEpE.
TurnoBbie CXeMbl OPraHU3AIMU TPOU3BOICTBEHHBIX MTPOLIECCOB.

Baxwuelimme TUIIOBBIE YKO3AILIUTHBIE TPOLIECCHI. TEXHOIOTMYECKHE, IKOJIOTUYECKUE U
SKOHOMHUYECKHUE TTPUHITUIIBI.

Craguu pa3paboTKU IPOIECCOB OUUCTKH C UCTIOIB30BaHUEM MEMOpPaHHBIX TEXHOJIOTHH.
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4.2.2 Ilpumep 3K3aMeHANMOHHOI0 OWJIeTAa:

®denepaiabHOE rOCyIapCTBEHHOE 00pa30BaTeIbHOE YUPeKIeHHEe
BbICILIEr0 00pa3oBaHus
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET)
Hanpasnenue noarorosku 20.03.01 TexnochepHast 6€30macHOCTh
[Tpoduns: Dxomornueckas 6€30MaCHOCTh
Kadenpa pusuueckoit xumun
Jucuuniauna «MeMOpaHHbIe TEXHOJIOTHH B 00ecniedeHUH IKOJIOTHYECKOl 0e30MacHOCTH

JK3aMeHalMOHHbIN Oniiet Ne 1
1. Knaccudukaiiys OCHOBHBIX UCTOYHUKOB 3arpsi3HEHUN U METOOB IepepadoTKU

ra3000pa3HbIX, KHUIKUX U TBEPABIX POMBIIIJICHHBIX OTXO/IOB.
2. Be3oTxomHbIe U pecypcocOeperarie TeXHOIOTHH.

3aBeayromumii kadeapoit
II-p XUM. HayK, IOLIEHT .B. ®amuna

OueHOoYHbIE CPEICTBA JI1 UHBAJIUOB U JIUL C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3710PO-
BbsI BBIOMPAIOTCS C YYETOM UX UHIUBUAYATbHBIX MICUXO()U3NUIECKUX OCOOCHHOCTEH.

— MPU HEOOXOIMMOCTH UHBATUIAM U JIUIIaM C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3/10POBbS
MIPEIOCTABIISIETCS TOTIOJIHUTEIIFHOE BPEMS JIJIs IIOATOTOBKU OTBETA Ha SK3aMEHE;

— NP MPOBEICHUU MPOIIETYPhbl OIICHUBAHUS PE3yIbTaTOB 00yUYEHUs MHBAIUIOB U JIUIL C
OIrpaHUYCHHBIMH BO3MOXHOCTAMU 3A0POBBS MPECAYyCMATPHUBACTCA HUCIIOJIb30BAHUC TCXHHUYCCKUX
Cpe/CTB, HEOOXOUMBIX UM B CBSI3M C UX WHAWBUAYAIbHBIMUA OCOOCHHOCTSIMH;

— [Ipu HCO6XOIII/IMOCTI/I JJIA O6y'-IaIOHlI/IXC$I C OI'paHUYCHHBIMU BO3MOKHOCTSIMU 300POBbBS
¥ WHBAIHJOB TIPOIIEypa OIICHUBAHUS PE3YJIbTaTOB OOYUYCHHS MO JUCIUILTUHE MOXET MpPOBO-
JUTHCSA B HECKOJIBKO 3TAaIlOB.

[Tporenypa olleHUBaHHS PE3yIbTATOB 00yUEHSI HHBAJIHMJIOB U JIUAI] C OTPAHUYCHHBIMHU BO3-
MO>KHOCTSIMH 3JTOPOBbS 110 JUCHUIUTHHE (MOYJIIO) IPEAyCMaTPUBAET MIpeoCTaBIeHne HHPopMa-
Uy B (popMax, alanTHPOBAHHBIX K OTPAaHHUYCHHSIM UX 3I0POBbSI U BOCIIPUATHUS HH(DOPMAITIH:

JList TUIT ¢ HapyIISHUSIMH 3PEHUS:

— B [I€YaTHOUW (popMe yBETUICHHBIM MIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

Jlns1 AL ¢ HapyIIeHUsIMH CITyXa:

— B 11e4atHoi (opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

J1Jist U1 ¢ HapyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO amapara:

— B miedaTHoi popme,

— B popMe DIIEKTPOHHOTO IOKYMEHTA.

5. IlepeyeHb OCHOBHOM M IONMOJTHUTEIbHOMH Y4eOHOM JIUTEPATYPbI, HEOOXOAMMOI 1151
OCBOEHUS TUCHMILIMHBI (MOAYJIs1)
5.1 OcHoBHasi IuTEpaTypa:

1. MemOpanHas snekrpoxumus [ Tekcr] : yaeOHoe mocobue 11st 00ydaronuxcs o OCHOBHBIM 00-
pa3oBaTeNbHBIM POrpaMMaM BBICHIET0 00pa30BaHMs YPOBHS OakalaBpHaT U MarucTparypa mno
HamnpasneHusMm noarotoBku 04.03.01 u 04.04.01 / [H. A. Kononenko, O. A. Jlemuna, H. B.
Jloza u np.] ; M-Bo oOpa3zoBanus u Hayku Poc. denepanuu, Kybanckuii roc. yH-1. — [2-€ u3n.,
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ucrp. u jporn.]. — Kpacunonap : [Kybanckuii rocyaapctBennsii yuusepeurer|, 2017. — 290 c. :
ui. - ABT. yKa3aHbl Ha 000poTe THT. J1. — bubnuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Beenenue B MeMOpaHHy10 TexHoIorHIO [ Tekct] : [yaeOHOoe mocobue]/ M. Mymnaep
; mep. ¢ anra. A. IO. AnentbeBa, I'. I1. SImnonbckoii ; mox pen. B. I1. Jlyosru. — M. : Mup,
1999. — 513 c. : wi. — bubnuorp. B kou1e ri1. — ISBN 5030031146. — ISBN 0792309790.

3. JleBanuyk, A. B. [IpombinienHas sxosorus : yueonoe nmocooue / A. B. Jleanuyk, JI. A. Jle-
BaHYYK. —  Cankr-IlerepOypr : NI'vIIic, 2025. — 101 C.. —
https://e.lanbook.com/book/505262.

4. bynsikuna, T. A. IIporniecch! u anmapatsl 3amuThl TuApocdepsl [ TekcT] : yaueOHoe mocodue s
ctyneHToB By30B / T. A. byasikuna, C. I'. EMenbsiHoB. — M. : Akagemus, 2010. — 287 c. : ni. —
(Briciiee nmpogeccronanbHoe 00pazoBaHue. 3aluTa OKpysKaromiel cpensl). — bubauorp. : c.
281-284. — ISBN 9785769565618.

5.2 JlonoiHUTe/IbHASI JINTEPaTypa:

1. Beromkun, Anexcanap I'puropbesud. IIporeccsl u annaparhl 3allUThl OKPY’KAIOLIEH cpenibl
[Tekct] : yueOHOE mocobue a1 cTyneHToB By30B / A. I'. Beromkun. — M. : Beicmias mkoa,
2008. — 639 c. : w1 — (us Beiciieit yueOHBIX 3aBefeHu. OXpaHa OKpyXarolen cpeibl). -
bubmnuorp. : c. 633-635. — ISBN 9785060057621.

2. IlepBoB, Anekceit ['epmanoBud. CoBpeMeHHBIE BBICOKOI()()EKTUBHBIE TEXHOJIOTUU OYUCTKU
MMATHEBOM W TEXHUYECKOW BOJBI C MPUMEHEHHEM MeMOpaH: oOpaTHBIM 0CMOC, HaHO(DUIIBTpa-
uus, ynbrpadunbtpanys [Texcr] / A. I'. IlepBos. - M. : M31-Bo Acccolnaiiii CTpOUTEIbHBIX
By30B, 2009. — 231 c. : un. — (bubnuoreka HayuHbIX pazpadoTok u npoexktoB MI'CY). - bu6-
auorp. : c. 224-227. — ISBN 9785930936919.

I[J'IH OCBOCHHA NUCHUIUIMHBI MHBAJIMAAMU U JIMIIAMU C OTPAHUYCHHBIMU BO3MOKHOCTIAMU
3A0POBbA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BUJIC B 3HCKTpOHHO-6I/I6HI/IOTe‘-IHI)IX CHUCTEMax

«Jlanb» u «¥Opaiit».

5.3 llepuoaguueckue u3IaHus:

1. XKypnan “Green Chemistry”

2. Bcepoccuiickuii HayyHO-METOINYECKUN U MH(OpMAIIMOHHBIH KypHan "be3onacHocTh B
TexHochepe"

3. Pedeparusnsrii xxypuan (PXX) "Puck un 6e3onacuocts"

4. HWurtepuer-xypHan "TexHomornn TexHocepHoi 6e3omnacHocTu"
(http://ipb.mos.ru/ttb/index.html)

6 IlepeueHnb pecypcoB HH(POPMAITHOHHO-TEJIEKOMMYHHUKANIMOHHOI ceTn « AHTEpHET»,
HEO0XOUMBIX /IJIsl OCBOCHHUS TUCHUIINHBI (MOIYJIs1)
Inekmponno-ouodnuomeynste cucmemut (I6C):
1. DBC «IOPAUT» https://urait.ru/
2. AbC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru
4,
5.

OBC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com
Ilpogpeccuonanvnuie 6azvt dannvlx
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Kypnanst uznarenscra Wiley https://onlinelibrary.wiley.com/
Hayuynag snexrponnas oudnuoreka (HIB) http://www.elibrary.ru/

=
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5. llosHOTEKCTOBBIE apXMBBI BEYIIHUX 3aIIa/IHBIX HAYYHBIX KypHAJI0B Ha Poccuiickoi miar-
(dbopme HayuHbIx )xypHanoB HOMKOH http://archive.neicon.ru

6. HamwmonanbHas siekTpoHHas Oubnanoreka (IocTyn K DIEKTPOHHOM OMOIMOTEKEe auccepra-
nwmii Poccutickoii rocynapctBenHoit ondauorexu (PI'B) https://rusneb.ru/

7.  Ipesmpenrckas 6ubimoreka M. b.H. Enpiinna https://www.prlib.ru/

8.  basa mannbpix CSD KemOpmmkckoro meHTpa kpucramiorpadgudeckux ganapix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11. Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14.  Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16.  "Jlexropuym TB" http://www.lektorium.tv/

17. Yuuepcurterckas nHpopmanronHnas cucrema POCCUS http://uisrussia.msu.ru

Hugopmayuonnwie cnpagounvie cucmemul
1. Koncynbrant Iltoc - cripaBo4Hasi mpaBoBasi cUCTEMa (JI0CTYT MO JOKATbHOU CETU ¢ KOMITb-

I0TEpOB OMOJIIMOTEKH )

Pecypcul c60600n020 0ocmyna
1. KubepJlenunka http://cyberleninka.ru/;
2. AwmepukaHcKkas maTeHTHas 6a3a JaHHBIX http:/www.uspto.gov/patft/
3. MunucrepcTBO HayKu U Bbiciiero oOpasosanus Poccuiickoit denepanyu
https://www.minobrnauki.gov.ru/;
4. ®denepanbHbiid mopTan "Poccuiickoe oOpazoBanue" http://www.edu.ru/;
5. Wndopmanmonnas cucrema "EnnHoe 0KHO J0ocTyna K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;
6. Enunas xomnexnus nupoBeIX 00pa3zoBaTenbHbIX pecypcoB http://school-collection.edu.ru/ .
7. Tlpoext ['ocymapcTBeHHOr0 MHCTHTYTa pycckoro sizbika uMenn A.C. [Tymkuna "OOpa3oBa-
Hue Ha pycckoM" https://pushkininstitute.ru/;
8. CnpaBouHo-uH(pOpMaMOHHBIN TTopTan "Pycckuii si3b1k" http://gramota.ru/;
9. Ciyx0a TeMaTHYeCKHX TOJIKOBBIX clioBapei http://www.glossary.ru/;
10. CnoBapwu u sHIMKIONEUHU http://dic.academic.ru/;
11. O6pazoBarenbHblii mopran "Yueba" http://www.ucheba.com/;
12. 3akoHomnpoekT "O6 obpazoBanuu B Poccuiickoit denepannu". Bonpock! ¥ 0TBETH
http://xn--273--84d1f.xn--plai/voprosy_i_otvety
13. XKypnan "Dxonorus u xxu3Hp" http://www.ecolife.ru
14. Xumuueckas nHGOpMaIMOHHAS ceTh. http://www.chemnet.ru
15. T'ocymapcrBenHas nyoandHas HaydHo-Ttexaudeckas ouodimoreka (I'TIHTE)
http://www.gpntb.ru/
16. http://www.ecolife.ru XXypnan "Dkonorust u Ku3Hp"
17. http://www.chemnet.ru Xumuueckass ”HGOpMAIIMOHHAS CETh
18. http://ipb.mos.ru/ttb/index.html NnTeprer-xkypHan "TexHonoruu texHochepHoii 6e30macHo-
ctu"
19. http://econavt.ru/instrukcii-po-ohrane-truda/dokumenty - ba3a HOpMaTHBHBIX JIOKYMEHTOB IO
OXpaHe TpyJa.
20. http://gostexpert.ru - Enunas 6a3a roctoB PO
21. http://www.fips.ru - @eaepanbHbIii HHCTUTYT MaTEHTHONW COOCTBEHHOCTH
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22. http://www.viniti.msk.su/ - Bcepoccniickiuii HHCTUTYT HAYYHOU U TEXHUYECKON MH(POpMAIINHU
(BUHUTH)

23. http://www.icsti.su/portal/index.html - MexxayHapoAHbIA IIEHTP HAYYHON U TEXHUYECKON MH-
dopmanmu (MITHTH)

24. http://www.vntic.org.ru/ - Becepoccuiickuii HayYHO-TEXHUYECKUI MHOOPMAIIMOHHBINA [IEHTD

(BHTHII)

25. http://www.gpntb.ru/ - T'ocygapcTBeHHas myOinnyHas HAYYHO-TEXHUYECKasi OMOIroTeKa
(T'TIHTB)

26. http://www.uspto.gov/web/menu/search.html - ba3za gannpix natentos CIIIA

27. http://www.epo.org/searching/free/espacenet.html - ba3a nannpix narentoB 6onee 70 cTpan
Mupa

28. http://www.i-r.ru/ - sxypHan "M300perarens u parmonaiuzaTop"

29. http://www.intelpress.ru/ - xypHain "UHTemnekTyaabHas COOCTBEHHOCTH"

30. http://patents-and-licences.webzone.ru/index.html - sxypran «[laTeHTbI 1 TULIEH3UN

31. http://www.patentinfo.ru/ - sxxypHain «IlaTeHTHBII TOBEPEHHBII»

32. http://www.tehlit.ru/1lib_norma_doc/6/6965/index.htm MeTonuueckue peKOMEH1alluK 110
orieHKe A(h(PEKTUBHOCTH MHBECTUIIMOHHBIX IMPOEKTOB (BTOpast peaakius) (0hUInaIbHOE U3-
JlaHWE YTBEpKAeHO MuHHCTEpCTBOM SKOHOMUKN P®D, MunucrepcrBom ¢unancos PO, ['ocy-
JTAPCTBEHHBIM KOMUTETOM P® 10 CTpOUTENBbHON, ApXUTEKTYPHOU U KUJUIIHON MOJTUTUKE OT
21.06.1999 r. Ne BK 477), M., Dxonomuxka, 2000 r.

Coocmeennwvie 31eKkmponnvle 00pazosamenvhvie U ungpopmayuonnsie pecypcot Kyol'yY
1. DOnextponHsli KaTanor Hayunoit 6ubnuorexu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2. DnexTtpoHHas 6ubimoreka TpyoB yueHbIx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MOYJIBHOTO TUHAMUYECKOT0 00yueHus http://moodle.kubsu.ru

baza y4eOHBIX MIaHOB, Y4eOHO-METOAMYECKUX KOMILJICKCOB, MyOIUKAIMi 1 KOH(EpeHIIUI
http://infoneeds.kubsu.ru/

5. bubnuoteka nHPOPMALMOHHBIX PeCypcoB Kadeapsl HHPOPMALMOHHBIX 00pa30BaTEIbHBIX
TexHoJIorui http://mschool.kubsu.ru;

6. DnexTpoHHBINA apxuB gokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DnexTpoHHbIE 00pa3oBaTeNbHBIC pecypchl Kadeapbl HHPOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHI
B oOpazoBanun KyO0l'Y wu HayuHo-meroamyeckoro skypHana "IHIKOJIBHBIE T'O/IbI"
http://icdau.kubsu.ru/

98]

>

7 MeToauyecKue yKa3aHus JJsl 00y4alOMIMXCs 10 OCBOEHUIO THCIUIITTUHBI (MO/TYJIs1)

OCHOBHBIM BHUJIOM ayJUTOPHOW pabOThl CTYAECHTOB SIBISIOTCS JIEKLIIMOHHBIE U CEMUHAp-
CKHUE 3aHSATHS.

CeMuHapcKHe 3aHSTHS CIYyXaT JUIS 3aKpEIUICHUS W3YYCHHOTO MaTepHalia, Pa3BUTHS
YMEHHUH U HaBBIKOB MOJITOTOBKH JIOKJIAJOB, COOOIICHUH, IPUOOPETEHHSI ObITA YCTHBIX ITyOJINY-
HBIX BBICTyrIJIGHHﬁ, BCACHUSA NUCKYCCHUU, ApTYMCHTAIIMW U 3allIUTHI BBIIBUT'ACMBIX HOHOX(CHHﬁ, a
TaKXe JUIST KOHTPOJIS MPEToaBaTesieM CTENEHH TOJATrOTOBICHHOCTH CTYJCHTOB IO HM3y4aeMOU
JUCLUTIINHE.

CemuHap npenonaraeT cCBOOOHBI 0OMEH MHCHHUSIMU 110 N30paHHOM TemaTuke. OH Ha4H-
HAETCs CO BCTYIUTENILHOTO CJI0BA MPeroAaBatelis, (opMyIupyroero neib 3aHATH U XapaKTe-
PHU3YIOIIETO €ro OCHOBHYIO MPOOJIEMATHKY. 3aTeM, KaK MpPaBWIIO, 3aCIIyIIUBAIOTCS COOOUICHUS
cryaeHToB. OOCyX/IeHHEe COOOIEHHsI COBMEIAETCS ¢ PACCMOTPEHUEM HaMEUEHHBIX BOIPOCOB.
Coo01eHws, mpernoiararume aHam3 MyOIMKaui o OTIeIBHBIM BOIIPOCAM CEMUHApa, 3aciy-
IIMBAIOTCSI OOBIYHO B cepeauHe 3aHaTus. [loompseTcs BEIIBUKEHUE U 00CYXKICHNE alTbTEPHATHB-
HBEIX MHEHUN. B 3aKIII0OUUTEIHLHOM CIIOBE npenoaaBaTeyib MOJABOJUT UTOT'U 06cy}K)I€HI/I$[ 1 00BsB-
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JISI€T OIEHKH BBICTYMABIINM CTYACHTaM. B 11eJ1s1X KOHTPOJIs MOATOTOBICHHOCTH CTYICHTOB U MPH-
BUTHUSL UM HABBIKOB KPAaTKOTO MHCbMEHHOTO U3JI0KEHHSI CBOMX MBICIICH MpernoaaBareib B XOe
CEMUHAPCKUX 3aHATHI MOXKET OCYIIECTBIATh TEKYIIUHA KOHTPOJb 3HAHUN B BUJIE YCTHOTO OIpoca
WM TMCbMEHHBIX MPOBEPOYHBIX PaldoT.

[Ipu moAroTOBKE K CEeMUHAPY CTYEHTHI UMEIOT BO3MOKHOCTb BOCIIOJIb30BATHCS KOHCYJIb-
TausMu npenoaasaress. KpoMme yka3aHHBIX TeM CTY/IEHTHI BIPaBe, [0 COMVIACOBAHUIO C MPEro-
naBaTelieM, H30MpaTh U IPYrue HHTEPECYIONIUE UX TEMBI.

KauecTBo yuebHOI pabOThI CTYIEHTOB IIPENOAaBaTeNb OLIEHUBAET B KOHIIE CEMUHAPA, BbI-
CTaBJISISI B pabouHii )KypHaI TeKyIiue oleHKu. CTyIeHT UMeeT IPaBO 03HAKOMHTHCS C HUMHU.

Meroauka Hanucanus pegepaToB U 10KJI210B

Heabto Hanucanus pehepaToB SABISETCA:

- MIPUBUTHE CTYJEHTAaM HaBBIKOB OMOIMOrpaduuecKkoro rnomcka HEOOXOAUMOMN JHUTepa-
TYpbl (Ha OyMa)KHBIX HOCUTEJISIX, B JIEKTPOHHOM BUJIE);

IPUBUTHE CTYAEHTAM HaBbIKOB KOMITAKTHOI'O U3JI0)KEHUSI MHEHHSI aBTOPOB U CBOETO CYKJCHUS 1O
BbIOPaHHOMY BOIIPOCY B MUCbMEHHOH (pOpMe, HayuHO IPaMOTHBIM SI3bIKOM M B XOPOIIIEM CTHUJIE;

- nproOpeTeHne HaBbIKa IPaMOTHOTO O()OPMIICHHUS CCHIJIOK Ha UCTIONb3YEMbIE HCTOYHHUKH,
IIPABWJIBHOTO LIMTUPOBAHUS aBTOPCKOIO TEKCTA;

- BBISIBJICHHUE U PAa3BUTHE Y CTYIEHTA HHTEpECa K ONPEACIICHHON HAYYHOU U IIPAKTUYECKON
po0JeMaTuKe ¢ TeM, 4TOObl UCCIIE0BAaHKUE €€ B JalbHENIIEM IPOJ0JIKAIOCh B IOJrOTOBKE U
HaIMCAaHUHU KYPCOBBIX U AUIIJIOMHON PaOOThI U NAIbHEHIINX HAYYHBIX TPYAaX.

OcHoBHbIE 32Ja4H CTYy/I€HTa IIPU HATUCaHUM pedepara:

- C MAKCHMAJIbHOM MOJHOTOM MCIIOJIb30BaTh JIMTEPATypy MO BHIOPAHHOH TeMe (Kak peKo-
MEHAYEMYI0, TaK U CAMOCTOSATEIHHO MOA00PaHHYI0) AJIsl IPAaBUIILHOIO MIOHUMAHUS aBTOPCKOM 10~
3ULIMY;

- BepHO (0€3 UCKaKEeHUsI CMbICTIa) MepeaaTh aBTOPCKYIO MO3UIIMIO B CBOEH paboTe;

- YACHUTD AJIs1 ce0s ¥ U3JI0KUTh IPUUUHBI CBOETO COrIacHs (HECOIJIacusl) C TeM WM HHBIM
aBTOPOM I10 IaHHOH Tpo0Iieme.

TpebdoBanus Kk coaepkanuio pedepara:

- MaTepual, UCIOJIb30BaHHBIHN B pedepaTe, T0JKEH OTHOCUTCS CTPOTO K BEIOPaHHOM TeMe;

- HE0OXOAMMO HM3JI0)KUTh OCHOBHBIE aCIEKThI IPOOJIEMbI HE TOJIBKO IPAMOTHO, HO U B CO-
OTBETCTBUHU C TOW WIJIM HHOU JIOTUKOH (XpOHOJIOTUYECKON, TEeMaTUYECKOM, COOBITHITHOM | Ip.)

- IIPY U3JI0KEHUU CJIEYeT CTPYIIIMPOBATh UJIEU Pa3HBIX aBTOPOB 10 OOIIHOCTH TOYEK 3pe-
HUS WIH 110 HAYYHBIM IIKOJIaM;

- pedepar NOKEH 3aKaHUYMBATHCS MOJIBEJCHUEM MTOTOB IPOBEIEHHOM HCCIIEI0BAaTEIbCKON pa-
O0THI: coziepKaTh KpaTKUil aHAIN3-000CHOBAHUE MPEUMYILECTB TOW TOUYKH 3pEHHs IO paccMar-
pYBaeMOMY BOIIPOCY, C KOTOpOU Brl conuaapHsl.

Crpykrypa pedepara.

1. Haunnaercs pedepaT ¢ TUTYJIBHOTO JIUCTA.

O0pa3zen odopmileHUs] TUTYJIBHOTO JIUCTA [T pedepaTa npuBeeH B (POH/IE OLIEHOYHBIX CPEJCTB
10 TaHHOU JUCLUIUIMHE.

2. 3a TuTynbHBIM JIUcTOM ciaenyer Conepxanue. Coaeprkanue - 3To IjaH pedepara, B KO-
TOPOM Ka)KJJOMY pa3/iesly IOJIKEH COOTBETCTBOBATh HOMEP CTPAHUIIbl, HA KOTOPOU OH HAXOAUTCA.

3. Tekcr pedepara. OH 1enUTCS HAa TPU YACTU: BBEJCHNE, OCHOBHAS YacTh U 3aKJIIOUCHHE.

a) Beenenue - paznen pedepara, MOCBSIIEHHBIN MOCTAHOBKE MPOOIEMBI, KOTOpast OyaeT
paccMaTpuBaThCs 1 00OCHOBAHHUIO BEIOOpA TEMBI.

6) OcHOBHas 4acTh - 3TO 3B€HO pabOTHI, B KOTOPOM MOCIEI0BATEIBHO PACKPHIBACTCS BbI-
OpanHas Tema. OCHOBHAs 4aCTh MOKET OBbITh IPEJCTABICHA KaK LIEIbHBIM TEKCTOM, TaK U pasjie-
JeHa Ha ru1aBbl. [Ipy He0OX0IMMOCTH TEKCT pedepaTa MOKET TOMOIHATHCS WILTIOCTPALIUSIMHU, Ta0-
JaUIaMu, rpadukaMu, HO UMHU He clieAyeT "meperpyxarb'" TEeKCT.

B) 3aKJIl0UYeHUE - TaHHBIN pazjen pedepara JOKEH ObITh MPEICTaBIICH B BUE BHIBOJIOB,
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KOTOpBIE TOTOBSITCSI HA OCHOBE IOATOTOBJIIEHHOTO TEKCTA. BBIBOIBI JOKHBI OBITH KPATKUMHU U
4eTKUMH. Takke B 3aKIII0OYEHUH MOKHO 0003HAYUTh MPOOIIEMBI, KOTOPBIE "BRICBETUIIUCH" B XO/I€
paboTel Haj pedepaTom, HO He OB PACKPHITHI B paboTe.

4. Cniucok nureparypbl. B 1aHHOM criricke Ha3bIBAalOTCA KaK T€ UCTOUYHUKH, HA KOTOpHIE
CCBUIAETCSI CTYJCHT IPH MOJATOTOBKE pedepara, Tak U BCE MHBIC, N3yUYEHHBIE UM B CBSI3U C €T0
noAroToBKOM. B paboTre M0KHO OBITH MCIIOIB30BAHO HE MEHEE 5 pa3HBIX MCTOYHHMKOB. PaboTa,
BBINOJIHEHHAS C UCTIOJIb30BAHUEM MaTepHalia, COAEPKAIIErocsi B OJJHOM HayYHOM UCTOUYHUKE, SIB-
JsieTCsl SIBHBIM IIaruatoM U He npuHuMaetcs. Odopmienne Crucka JUTepaTypbl JOIKHO COOT-
BETCTBOBATh TpeOOBaHUAM OubIHorpadpuueckux crangaptos (cM. Odopmienne Crmcka UCTOU-
HUKOB U JINTEPATypbl B (OH]IE OLIEHOUYHBIX CPEJCTB).

O0bem n TexHHMYeCKHe TPeOOBaHUs, NPeIbsiBJsieMble K BBINIOJHEHHIO pedepara.

Pedepat nomken ObITh HAOpaH Ha KOMITbIOTEPE U paclieyaTaH, B BUI€ UCKIIOUEHUS MOXKET
OBITH ClIaH PYKOIMCHBIN BapuaHT. B mocneanem cityuae paboTa 10JKHA OBITh HaMKMCaHa YeTKUM
MOHATHBIM NouepkoM. Ha Bcex cTpanunax paboTsl cripaBa ciaelyeT OCTaBUTh MO 10 25 MM JUIs
MOMETOK M 3aMeYaHHil mpoBepsitomiero npenoaasarens. O0beM pabOThl TOMKEH ObITh, KaK Mpa-
BUIIO, HE MeHee 12 u He Gornee 20 crpanul. PaboTta momkHa BeIMONHATECS 12-14 xernem depes
MHTEepBai 1.5, pa3Mepbl OCTaBISIEMBIX MOJIEH: JIEBOE - 25 MM, mpaBoe - 25 MM, HUXKHee - 20 MM,
BepxHee - 20 MM. CTpaHHUILIBI JOTDKHBI OBITH TPOHYMEPOBAHBHI.

PaccTosiHue Mexly Ha3BaHUEM yYacTH pedepara WM IJ1aBbl U MOCIEIYIOIIMM TEKCTOM JIOJIKHO
OBITH paBHO TpeM UHTepBasiaM. Dpa3bl, HAUMHAIOIIMECS ¢ "KpPacHOW" CTPOKH, IeyaTaioTces ¢ ad-
3al[HBIM OTCTYIIOM OT Hayajia CTPOKH, paBHbIM 1.25 cM.

[Tpu muTupoBanum HEOOXOAUMO COOIIOAATH CIEAYIOIINE TpaBUIIa;

- TEKCT LUTAThl 3aKII0YAETCS B KaBBIUKU U MPUBOAUTCS 0€3 U3MEHEeHH, 0e3 IpOou3BOIIb-
HOT'O COKpPALIEHUs LUTHPYEeMOoro (gparmMeHTa (IIpomycK CIoB, MPEUI0KEHUI 1in ab3aleB J0Imyc-
KaeTcsl, €clii He BJICYEeT MCKAKEHUS BCero (pparMeHTa, 1 0003HAYaeTCsl MHOTOTOYHEM, KOTOPOe
CTaBUTCS HA MECTE MPOITYCKa) U 0€3 NCKaKEHUsI CMbICIIA;

- KaKJ1as 1[uTaTa JI0JbKHA COTIPOBOXKAATHCS CCHUIKON Ha MCTOYHMK, OUOIHorpagudyeckoe
OIHCaHHE KOTOPOTO JOJHKHO MPUBOJIUTHCS B COOTBETCTBHH C TpeOoBaHHMsIMH OuOIHorpaduue-
CKHX CTaHJapTOB.

Hoxnan (ycTHOE coolieHue) rmo pedepary npeacTaBiseT cooor KpaTkoe (5-7 MUH) U310-
KEHHE CYTH BBIIIOJHEHHOW Pa0OTHI, COMPOBOXKAAIOIIEECS KOMIBIOTEPHOH mpe3eHTanuei. [1o-
CIIEHSS TOJDKHA BKIIrOUaTh He Oosee 12-15 ciaiinos.

ITpu npoBepke pedepara npenojaBaTeneM OLEHUBAIOTCS:

— 3naHue (aKTHUECKOro MaTepuala, yCBOGHHE OOIIMX MPEICTaBICHUH, TOHATHH MO TemMe
pedepara, a Takke 0 U3ydaeMOol TUCLHUILINHE;

— CoO0TBeTCTBHE MEXKy TEMOU U cojiepkaHueM pedepara.

— Crenenb 000CHOBAHHOCTH apryMEHTOB M OOOOIICHHIA, TOTUYHOCTh M TOCIIEI0BATEIb-
HOCTb M3JI0KEHHSI MaTepuaia, KOppeKTHOCTh apryMEeHTallu1, XapakTep U JOCTOBEPHOCTb
IPUMEPOB, CIIOCOOHOCTH K 0000IIEHHUIO, IIUPOTA KPYro30pa aBTopa.

— Hcnonb3yemble TUuTEepaTypHbIE HCTOYHHUKH.

— Kynbrypa nucbMeHHOT0 U3N0KEHUs U 0(hOpMIICHUS MaTepHaa.

— VYMeH#He 4ETKO U JIOTHYHO JIOJIOKUTh OCHOBHBIE PE3YJIbTAThI PabOTHI;

— KagecTBo 1 HHPOPMATHUBHOCTH WILTIOCTPALIMOHHOTO MaTepHaa;

— YMeHHe IrpaMOTHO, YETKO OTBEYaTh HAa BOMPOCHI U BECTH apryMEHTHUPOBAHHYIO JUCKYC-
CHIO.

[ToaroToBKa HAY4YHOro JOKJIa4a BHICTYIIAeT B KAUECTBE OJIHOM M3 BaKHEHIINX (hopM ca-
MOCTOSITEIbHOI pabOThI CTYICHTOB.

Hayunslil noknaa npeacTasisieT coO0M McciIeJOBaHUE 10 KOHKPETHOW mpolieme, U3io-
JKEHHOE Mepe]l ay IUTOPUEN CITylIaTeen.

PaboTa o moaroToBKe JOKJa/1a BKIIOYAET HE TOJIBKO 3HAKOMCTBO C JIMTEPATYpPOH IO U3-
OpaHHOI TeMaTHUKe, HO ¥ CAMOCTOATENIBHOE N3YUYEHUE ONPEAEICHHBIX BOIIpocoB. OHa TpedyeT oT
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CTYyJICHTa YMEHUS MPOBECTH aHAJIN3 U3y4aeMbIX BOIIPOCOB, CTIOCOOHOCTH HATJISAIHO MPEICTABUTH
UTOTH MPOJIETaHHON pabOThl, ¥ YTO OUYEHBb BAXKHO — 3aWHTEPECOBATH AYAUTOPHUIO PE3yJIbTaTaMU
cBoero uccienoBanus. CienoBareabHo, MOArOTOBKA HAYYHOTO JOKIaaa TpeOyeT onpeaeIeHHbIX
HaBBIKOB.

[ToaroToBKa HAyYHOTO JIOKJIa/1a BKIIFOUAET HECKOJIBKO 3TAIMOB padOTHI:
1. BeiOop TeMbl HAyYHOTO JOKJIAJIa;
2. [Ton6op MaTepuaos;
3. CocraBiienue miaHa gokiaga. Padora Hax TEKCTOM;
4. OdopmiieHre MaTepUaJIOB BBHICTYIUICHUS;
5. I[loaroToBKa K BRICTYIIJICHUIO.

CTpyKTypa H coep:KaHMe TOKIa1a

Brenenue - 5T0 BCTynuUTeNIbHAS 4aCTh HAYYHO-UCCIIEA0BATEILCKOM paboThl. ABTOP J10JI-
YKEH MPUIIOKHUTH BCE YCHIIUS, YTOOBI B 3TOM HEOOJBIIIOM MO 00bEeMY paz/iesie MOKa3aTh aKTyallb-
HOCTB TEMBI, PACKPBITh MPAKTHYECKYIO 3HAUMMOCTh €€, ONPEACIIUTD 1IN U 33a]]a4H SKCIIEPH-
MEHTa U ero (pparMeHra.

OcHoBHas yacTh. B Hell pacKpbIBaeTCs cojiepKaHue JOKIaa.

Kak npaBuino, ocHOBHasi 4aCTh COCTOHUT U3 TEOPETUYECKOTO U MPAKTHUECKOTO Pa3/IesioB.

B teopernueckoM pazjernie paCKphIBAIOTCS HCTOPHS U TEOPUS UCCIEAYEMOU MPOOIEMBI,
JTaeTcsl KPUTUYECKUI aHaIN3 JIUTEePaTyphbl U MOKa3bIBAIOTCS MO3UIIUU aBTOPA.

B npakTudeckom paszene uznaratorcs METOAbl, X0/, U pe3yJbTaThl CAMOCTOSITEIBHO
MIPOBEIEHHOTO SKCIIEPUMEHTa WK (PparMeHTa.

B ocHOBHO# 4acTu MOTYT OBITH TaKXKe MPEACTABICHBI CXEMBbI, TUATPAMMBI, TAOIUIIBI, PUCYHKU U
T.J.

B 3akmroueHun conepkarcss UTOrM paObOThI, BEIBOJIBI, K KOTOPBIM MPUIIIET aBTOP, U PEKO-
MEHJIAlUU. 3aKITI0UEHUE JOIKHO OBITh KPaTKUM, 00s13aTEIbHBIM H COOTBETCTBOBATH MTOCTABJICH-
HBIM 33J1a4aMm.

CnucoK UCTIOIb30BaHHBIX UICTOYHUKOB MPEJCTABIsET COO0H NEepeueHb UCTIOIB30BaHHBIX
KHUT, cTaTel, paMUIUU aBTOPOB MPUBOJATCS B aI(paBUTHOM MOPSAKE, IPU 3TOM BCE UCTOUHUKH
JAI0TCS 1101 O0IIeH HyMepaluel TuTeparypbl. B HCXOMHBIX TaHHBIX UICTOYHUKA YKA3bIBAIOTCS
(haMuIHs 1 MHUIUANBI aBTOPA, Ha3BaHUE PabOThI, MECTO U T'OJT U3JaHUSI.

[TpunokeHue K JOKIaTy OPOPMIISIFOTCS Ha OTACTBHBIX JIUCTAX, IPUYEM KAXKI0€ TOJIKHO
UMETh CBOW TEMAaTHUYECKUN 3aroJIOBOK U HOMEP, KOTOPBIN MUILETCS B PaBOM BEPXHEM YTy,
Hanpumep: «lIpunoxenue 1».

TpebdoBanusi K 0(p)OpMIIEHHIO TOKJIATA

O06beM aoknaga MOXKeT KoJebaThes B pe/ienax 5-15 nedyaTHbIX CTpaHUIl; BCE MPUITOKE-
HUS K pab0Te HE BXOAT B €€ 00BEM.

Jloknaz 1oyKeH ObITh BBITIOTHEH TPAMOTHO, C COOTIOICHUEM KYJIbTYPhI U3I0KECHHUS.

O0s13aTeTbHO JOMIKHBI UMETHCSI CCHUIKU Ha UCTIONB3YEMYIO TUTeparypy. JlommkHa ObITH
coOJI0IeHa MOCIEeA0BATEIHLHOCTh HATMCaHUs OMOIuOrpaduueckoro amnmapara.

Kpurepun ouenku qoxiaaga

- aKTyaJIbHOCTh TEMbI UCCIIEIOBAHUS;

- COOTBETCTBUE COJICPIKAHUS TEME;

- IIyOnHa MpopaboTKK MaTepuaa; MPaBUIbHOCTh U MOJHOTA UCIIOIb30BAHUS UCTOYHU-
KOB;

- COOTBETCTBHE OPOpPMIICHHUS JJOKIIaJa CTaHIapTaM.

[To yemoTpeHuto npemnoaaBarelis JOKIaAbl MOTYT OBITh MPEJCTaBICHbI HA CEMUHAPAX,
HAYYHO-TIPAKTHYECKNX KOH(PEPEHIIUAX, a TAK)KE HCIOIb30BAThCs KaK 3a4eTHbIE paOOThI 110
MPOMJICHHBIM TEMaM.

8 Ilepeyenr MHPOPMALMOHHBIX TEXHOJIOTIHH, UCNOJb3yeMbIX NPH OCYLIECTBJICHUH
00pa30BaTeIbLHOIO NpoLecca Mo JHCHUIIINHE

24



[Ipu npoBeneHnN JTEKIMOHHBIX U MPAKTUYECKUX 3aHATUN UCHOJIB3YIOTCS MYJIbTUMEIUIM-
HBIE TTPE3CHTALIHU.

st morcka nH@OpMaUK TP MOATOTOBKE K TEKYIIEMY U IIPOMEKYTOUYHOMY KOHTPOJIIO
HE0OX0MMO HaTM4He KoMITbroTepa ¢ Web Opay3epom, moakirodeHHoro k cetu "MHTepHeT" ¢ 10-
CTYIIOM K TIOMCKOBBIM CHCTEMaM OO0IIEeTo Ha3HAYCHUSI.

8.1 Ilepeyenb HEOOXOAMMOI0 MPOrPAMMHOIO O0ecTieYeHus!

1. Microsoft Windows
2. Microsoft Office

8.2 IlepeyeHb HeOOXOAUMBIX HHGPOPMAIMOHHBIX CIPABOYHBIX CHCTEM H COBpPeMeH-

HBIX NPO(ecCHOHAIBLHBIX 023 TaHHBIX:

1. Enwunas 6a3a rocroB PO http://gostexpert.ru/

2. ba3a HOpMaTUBHBIX JOKYMEHTOB [0 OXpaHe TpyAa
http://econavt.ru/instrukcii-po-ohrane-truda/dokumenty

3. ®eaepanbHBIN UHCTUTYT MaTEeHTHON coOCTBeHHOCTH http:// www.fips.ru/

4. TlomHotekcroBast HayyHas 0a3a TaHHBIX MEXTyHapOAHOTO n3natenscTBa Elsevier
http://www.sciencedirect.com

5.  MyapTuaucUMIUIMHAPHAS pedepaTuBHO-OnOmorpaduyeckas 6a3a nanubix MHcTHTyTA
HayuyHoi uadopmanuu CIIA http://apps.webofknowledge.com/

6. Scopus (SciVerse Scopus) MyJIbTHIUCHMITIMHApHAs Oubnnorpaduyeckas u pepepaTuBHas
0a3a JaHHBIX, CO3JaHHAs U3/IaTeIbCKON Koproparuen Elsevier www.scopus.com

7. TocynapctBenHas myOnuuHas HaydHO-TexHU4Yeckas oubnuoreka (I'TIHTB)

http://www.gpntb.ru/

CrpaBouno-tipaBoBas cuctema «Koncynprant Ilmtoc» (http://www.consultant.ru)

9. ®enepanbHas TocyaapcTBeHHass HH(opMaIoHHas cucrtemMa «HarmoHanbHas 3J1eKTpOHHAsS
oubnmoreka» https://H30.pd

10. Bbaza nannapix Hayunoii anekrponnoii 6ubmmorekn eLIBRARY.RU https://www.elibrary.ru

11. baza OTKpBITBIX JaHHBIX MWUHHCTEpCTBA Tpylda M COLMAlbHOM 3amuTel PO
https://rosmintrud.ru/opendata

12. Bba3a nmaHHBIX TpOoQecCHOHATBHBIX CTAaHAApTOB MUHHMCTEPCTBA TPYa U COLUATLHON 3aIIUTHI
P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

13. ba3bl nanHbIXx MuHHCTEpCTBA 3KOHOMHUYECKOro pa3Butus PO http://www.economy.gov.ru

14. Odunmansueiii caiit @enepaabHOro areHTCTBA M0 TEXHUYECKOMY PETYIHMPOBAHUIO U METPO-
noruu http://protect.gost.ru/

S

9 MarepuajbHO-TeXHUYecKass 0a3a, HeoOXoAUMAs ISl OCyLIeCTBJIeHUsI 00pa3oBa-
TEeJbHOI'0 NMPOIecca Mo JUCIHIJIMHE

MarepualibHO-TEXHHYECKOE 00eCTIeYeHNEe TUCIIUILIMHBL 1

No Bun pador
OCHAIIIEHHOCTH

1. Jleximonnsle 3ansaTust | Jlekuuonnas ayauropus (ayn.234c, 126¢, 322c¢, 422¢), ocHa-
IIEHHAasl IPE3EHTAMOHHON TEXHUKOH (IIPOEKTOP, IKpaH, KOM-
NBIOTEP/HOYTOYK) M COOTBETCTBYIOIIMM MPOrpaMMHBIM obec-
MICYCHUEM.

2. Cemunapckue 3ansatus | Ayautopus (416c¢), ocHaleHHast TPE3eHTAIMOHHON TEXHUKOM
(TIpoeKTOop, PKpaH, KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM
IPOrpaMMHBIM 00€CIICUEHUEM.

3. ['pynnoseie  (uHauBH- | JIeKIMoHHAs ayauTopus ¢ qockoit (422c, 416¢, 322¢)

25



NyallbHbIE) KOHCYJIbTa-
017031

Texymwuii  KOHTPOIIb,
MPOMEXKYTOUHAsT aTTe-
cTanus

JleknmonHnas ayautopus ¢ qockou (422c, 416¢, 322¢)

CamocTrosiTenbHas pa-
6ora

Kabunet myist camocrositensHo# padoTsl (aya. 400c, 401c, 43 1c,
329c), oCHaIEHHBI KOMITBIOTEPHOW TEXHHMKOW C BO3MOKHO-
CTBIO MOJKIIIOUEHHUs K ceTu «HTepHeT», MporpaMmMon 3KpaH-
HOT'O yBEJIMYEHUS U 00ECHEUEHHBIN JOCTYNIOM B 3JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.
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Ilpunoscenue 1
IIpumep opopmiienns pedepara
MUHHCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHM ST POCCUIMCKOM ®EJIEPALIMN
denepanbHOE TOCYIAPCTBEHHOE OI0/HDKETHOE 00pa30BaTEIbHOE YUPEIKICHHIE
BBICIIIET'0 00pa30BaHU

«KYBAHCKHI T'OCYJIAPCTBEHHBI YHUBEPCUTET»
(PI'BOY BO «KyoI'Y»)

Kadenpa pusnueckoit xummuu

Pedepat no aucuunimne
MeMOpaHHbIE TEXHOIOTUH B 00ECTIEYEHUH YKOJIOTHYECKON 0€30MacHOCTH

Yka3arb Temy pedepara

Paboty Beimonant @amunus 1.0.

®axkynbTeT XMMHUU U BBICOKUX TEXHOJIOTUHU

Hampasnenue 20.03.01 TexHocdepHas 6e30macHOCTb

[Ipoduns Jkonoruueckas 6€300aCHOCTh

[IpenonaBarens @amunus 1.0O.

Kpacnomap 20
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Bsenenue
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1 Pasnen 1
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