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PaGouas nporpamma nucuuruimiel b1.B./IB.08.01 «MemOpaHHble TEXHOIOIMH B
oOecrieueHUH TexHOC(epHOM Oe30macHOCTH» cocTaBiieHa B cooTBeTcTBUM Deje-
paJIbHBIM IOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIEIO 00pa3oBa-
Hust (PI'OC BO) no nanpasnenuto noarorosku 20.03.01 TexHochepnast 6e30mac-
HOCTb (ypOBeHb OaKajaBpuaTa), yTBepKIeHHbBIM MprKkazoM MuHucTepcTBa 00paso-
BaHWs U Hayku Poccuiickoii @enepanuu o1 21.03.2016 r. N 246 (3aperucTpupoBaHo
B MunucrepcTBe roctuuuu Poccuiickoit @enepanuu 20 anpens 2016 r. N 41872).
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Paboyas nporpamma QUCUMILIMHBI yTBEPKACHA Ha 3acelaHuu Kadeapsl (BbITycKa-
fomeit) Gpu3nuecKoil XuMuH mpoTokos Ne 12 ot «20» arpestst 2016 r.

3aBeAyroluil Kadeapoit huzndeckon XUuMUU , /

I-p XUM. HayK, mpodeccop 3adosouxuii B.M. /’f“lﬂ' ;
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Pabouas nporpamma odcyxaeHa Ha 3aceilanuu KadeIpsl (BbIMTyCKarollei) o0eil,
HEOPraHUYeCKOH XMMUHU U HH(DOPMALIMOHHO-BBIUUCIUTEIbHBIX TEXHOJIOTUH B XH-
MUH TPOTOKON Ne 8 oT «22» anpenst 2016 r.

3aBeayrowmuii kadeapoil (BelmycKaroreil) o01Iei, HeOpraHUIeCKOM XUMHUN U UH-
(opMaIMOHHO-BBIYMCIUTEBHBIX TEXHOJIOIHH B XUMHUH /

J-p XUM. HayK, npogeccop bykos H.H. .. 0l
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YTBepKeHa Ha 3acelaHuH Y4eOHO-MeTOIUYECKON KOMUCCHH (aKyIbTeTa XUMHH
U BBICOKUX TEXHOJIOIMI MPoTokosa No 5 ot «26» anpens 2016 r.
[Ipencenarens YMK daxynbrera Cropoxenko T.IT. =

PenenseHnTsr:
Coxonos MLE., kauz1. XuM. Hayk, ZOLEHT Kadeapbl paaiuoQU3UKi U HAHOTEXHONOTHH (pu-
3uKo-TexHu4eckoro (paxysnerera ®PI'BOY BO «KybaHCKOro rocyaapcTBeHHOTO yHHU-

BEPCUTETA»

Coxkonosa O.B., ren. gupextop OO0 «I1Tpmx»



1 Hesnu 1 32124 U3y4YeHUs! AU CHUILTMHBI

1.1 Ieap aAuCHUNINHBI

[enpro Kypca SBISIETCS] CO3AaHUE IIETTOCTHOTO MPEICTABICHUS O POJIM MEMOPAHHBIX TEX-
HOJIOTHI B 00ecriedeHrH TeXHOCHEpHOW 0€30MacHOCTH, PACCMOTPEHHE TEOPETHUYECKUX OCHOB H
Croco00B peann3alii METOJ0B MOHUTOPUHTA U 3aIIUTH TEXHOC(HEPHI C UCIOIIb30BAHUEM MEM-
OpaHHBIX U MEMOpPaHHO-COPOIMOHHBIX IMPOIECCOB. PaccMaTpuBarOTCsT HE TOJILKO KOHKPETHBIC
MeMOpaHHBIC TEXHOJIOTUH, HO U TIPUHIIUIIBI MX TPUMEHEHUS JUIS IOCTPOCHHS 3aMKHYTBIX TEXHO-
JIOTHYECKUX CXEM IO CHIPHIO U PEAKIIHOHHBIM CpPelaM COBMECTHO C APYTUMH NEPEIOBBIMU TEXHO-
JIOTUSIMU, 3aTPAruBalOTCs BOMPOCHI KOHIICHTPUPOBAHUS, IEPEPAOOTKU U 3aXOPOHECHHUS KUIKUX H
TBEPJBIX OTXOJIOB, a TAK)KE METOIBI OUYUCTKH MOYB IMOCIIE TEXHOJOTHYECKUX aBapuil IpU TpaHC-
MOPTUPOBKE HE(PTEPOTYKTOB, PAIMOAKTUBHBIX M XUMUIECKUX OTXOJIOB.

1.2 3apauyy AMCIUILINHDI
— TIOKa3aTh UCTOPHUIO PA3BUTHS M KJIaCCHU(UKAIIUI0O MEMOpPaHHBIX TEXHOJOTUM U YCTPOWCTB, UC-
MOJIb3YEMBIX JIJIi MOHUTOPUHTA aHTPOMOTEHHOTO BO3JICHCTBUS HA OKPYXKAIOMIYIO CPEly U B CH-
cTeMax 3alluThl CPeIbl OOUTAHUS;
— J1aTh TEOPETUYECKHE OCHOBHI MPOIIECCOB, UCIOIb3YEMbBIX B 3TUX CHCTEMAX;
— TIPOJICMOHCTPUPOBATh HAMOOJEE THUIMUYHBIE KOHCTPYKIIMOHHBIE PEIICHHS MEMOpPaHHBIX
YCTPOWMCTB, ammapaToB U YCTAHOBOK, MPUMEHIEMBIX B CHCTEMaxX KOHTPOJIS 3arps3HSIONINX Be-
IIECTB ¥ COBPEMEHHBIX CPEICTBAX 3aIIUTHl U PEaOUITUTAIINN OKPYKAIOIICH CPEIbI;
— O3HAKOMHTH C HOBBIMU HAMPABICHUSIMHU JIPYKECTBEHHBIX OKPYKAIOIIEH cpeie MPOU3BOICTBEH-
HEIX TEXHOJIOTHH;
— MPOAHATU3UPOBATH JOCTOMHCTBA U HEIOCTATKH MEMOPAHHBIX CUCTEM 3aIIUTHI CPEIbl OOUTAHUS
C TOUYKH 3pEHUS PecypcocOepexeHns U IKOJOTHUECKOH 11e71eCO00pa3HOCTH;
— paccMOTPETh MPUHIIUITEI MATEMATHYECKOTO MOICTUPOBAHUS, JICKAIINE B OCHOBE MHKCHEPHBIX
pacyeToB MEMOPAHHBIX TPOIECCOB OUYNCTKHU M Pa3/Ie/ICHUs BEIIECTB;
— MPUBUTH TIEPBUYHBIC HABBIKM WHKEHEPHBIX PacYeTOB M MPOTHO3UPOBAHUS PE3YIHTATOB PAOOTHI
OTJICNIbHBIX YCTPOWCTB U CIIOXKHBIX TEXHOJOTHMUECKHX CXEM, NMpeAHA3HAUYCHHBIX IS MPEI0TBPa-
HICHUS BPEIHBIX BBIOPOCOB B aTMocdepy, ruapocdepy u mutochepy.

1.3 MecTo AUCHUILIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM IPOrpaMMBbl

Hucuummuaa b1.B./IB.08.01. «MeMOpaHHbIe TEXHOJIOTHH B 00ecTieueHUH TeXHOC(hepHOi
0e30MacHOCTH» OTHOCUTCS K JUCUUIUIMHAM 1O BBIOOPY BapuaTuBHON dactu broka 1 «/luciu-
TUTHHBI (MOJTYJTN )» 110 HAIIPaBJICHUIO TOATOTOBKU « TexHocdepHas 6e30macHoCcTh» mpoduis «bes-
ONAaCHOCTh TEXHOJIOTMYECKUX MPOLECCOB U IPOU3BOICTB»

W3yuenuto nucumiInebl «MeMOpaHHbIe TEXHOJIOTHH B 00ECTIEYeHUN TeXHOC(HEpHOi Oe3-
OIACHOCTH» JOJKHO NPEAIIECTBOBATh U3YYCHUE TUCIHUILINH «BpICcIIas MareMaTuka», «Du3nKa»,
«Xumusi», «l'maporazoguHaMuka» U «be30macHOCTh KU3HEAEATENbHOCTH». 3HAHUSA, YMEHUS U
BJIQ/ICHUS, TIOJIyYEHHBIE CTY/ICHTaMU B Pe3yJIbTaTe U3YUEHUs JUCIUILINHBI, MOTYT ObITh HCIIOJb-
30BaHbI PU U3YYEHUH TUCUUIUIMH «lOHOOOMEHHBIE MaTepHaIbl Ul SKO3AIUTHBIX IPOLIECCOB»,
«[Ipoueccel u anmaparsl BOJONOATOTOBKH B TeXHOC(Epe», A MPOX0XKICHUS HAYYHO-HCCIIEN0-
BaTENbCKUX MPAKTHK, IIOJATOTOBKHU BBITYCKHOHN KBaTH(PUKALIMOHHOM paboThI M NanbHEHIIen mpo-
(dheccHoHaTBHOM NEeATeTLHOCTH.

1.4 TpeGoBaHus K pe3yJIbTaTaM OCBOEHHS CO/IEPKAHMUS TMCHHUIIHHbI

N3yuenne naHHOW y4eOHOW AMCIUIUIMHBI HAMPaBIeHO Ha (OPMHUPOBAHHUE Yy OOYYAIOIIMXCS
cnenyromux komrerenuuit: OK-10; OK-12; OIIK-1; ITK-20.



No WNunexc | Conepkanue komre- | B pe3ynbrare nzyueHus: yaeOHON AUCHUIIIMHBI 00Y-
oy, | KOMIeE- | TeHIMH (unu e€ ya- YArOIIMECs JOJKHBI
TEHIIUU CTH) 3HATh yMeTh BJIa/IeTh
1. OK-10 | cmocoOHOCTB K TIO3HA- | CIIOCOOBI TOJY- | MOJI30BAaThCS ap- | HABBIKAMH T10-
BaTEILHOM JCATENb- 4yeHUss W oO0pa- | XuBHbIMH M OuO- | ucka uH)OP-
HOCTHU 00TKH UHGOP- | TMOTCUHBIMHU Maluy B Hay4-
Maru dbongamu HBIX Oazax
TAHHBIX
2. OK-12 | cmocoOHOCTB UCTIOJIb- | CIIOCOOBI  MOJY- | HCTIOJIB30BaTh WH- | OCHOBHBIMHU
30BaHUSI OCHOBHBIX yeHus: UHGOpP- | GOpMaAIMOHHBIE | IPOrPaMM-
POrPaMMHBIX MalMy U3 ceTe- | TEXHOJIOTUU [UIsl | HBIMH  Cpel-
CpEeACTB, yMEHUEM BBIX PECYPCOB peuieHus npodec- | cTBaMu
M0JIb30BATHCS TJI0- CHOHAJIbHBIX  3a-
O6anbHBIMU HH(OpPMa- nad
IIUOHHBIMU pecyp-
CaMH, BIIaJICHUEM CO-
BPEMEHHBIMU Cpe]l-
CTBaMH TEIEKOMMY-
HUKAIWH, CIIOCOOHO-
CTBIO MCITIOJIb30BATh
HaBBIKH pabOTHI C MH-
dbopmarueit u3 pas-
JMYHBIX UCTOYHUKOB
JUTSE perieHus mpodec-
CHUOHAJIBHBIX U COLU-
QIBHBIX 32/1a4
3. OIIK-1 | cnocOOHOCTB YUUTBI- | CYIIECTBYIONIUE | aHAJTM3UPOBATH 3HAHUSIMU B
BaTh COBpEMEHHBIC MeMOpaHHBIC JOCTOMHCTBA U | MEPCIEKTUBAX
TEHJCHIIUU Pa3BUTUSL | TEXHOJIOTUU 3a- | HEAOCTATKU  MO- | Pa3BUTHUS TeX-
TEXHHUKHU ¥ TEXHOJIO- IIMTHl YeJIOBEKa | JeJield CYHIECTBY- | HUKH U TEXHO-
rui B o0act odec- U TPUPOJHON | IOMUX  TEXHOJO- | JIOTHH, 3a-
nevYeHus TeXxHocdep- | cpeapl OT omac- | TWid, TpeIaraTh | MUTHl  YeJo-
HOI 6€30MacHOCTH, HOCTE TEXHO- | MyTMW MHUHHMHU3A- | BEKA W TMpH-
U3MEPUTENILHON U BBI- | TEHHOTO W TIPU- | IIMM HEJIOCTATKOB | POJHON Cpebl
YUCIUTEILHON TEX- pOIHOTO Xapak- | MOJENeH, npeaja- | OT OMacHOCTEN
HUKW, UHPOPMAITMOH- | Tepa, CMOCOOBI | TaTh TMPUHIUIHU- | TEXHOTEHHOTO
HBIX TEXHOJIOTUH B MHCTPYMEHTAaJb- | aJJbHO HOBBIE MO- | U TPUPOTHOTO
cBoel mpodeccuo- HOTO M3MEPEHHUS | IEJIU TEXHOIOTHI | XapakTepa B
HAJIbHOM JIEATEIbHO- | pa3JIMYHBIX 3a- UHYCTpUAIb-
CTH TpSI3HEHUM HOM U uH)Op-
MaIlMOHHOM
o01IecTBe
4. [IK-20 | cmocoOHOCTH IPUHHU- | HAYYHBIE OC- COCTaBJIATh TEX- HaBBIKAMHU 00-
MaTh y4acTHE B HOBBI MEMOpaH- | HOJIOTMYECKYIO paboTKH  WH-
Hay4YHO-UCCIIeI0Ba- HBIX TEXHOJIO- cXeMy mpoiieccoB | ¢popMauuu U
TEJIbCKUX pa3padoT- Uit OYHMCTKH BBIOPO- | MOJIENIHUPOBa-
Kax 1o MpoduITIo mMo- COB M cOpOCOB HUSI TIPOU3BO/I-
TOTOBKH: CHUCTEMaTH- CTBEHHBIX
3upoBaTh UH(pOpMa- MPOLIECCOB €
IIUIO 110 TeME HCCIe- HCIOJIb30Ba-
JIOBaHWM, MPUHUMATD HUEM MeM-




HNunpexc | CoxpepxkaHue Komre-
KoMIIE- TeHIUHU (Uu eé ya-

ILII.
TEHIINU CTH)

B pesynbprare nuzydenus yueOHON AUCIUTUIHHBI 00Y-
Yarolrecs J0IKHBI

3HATb YMETH BJIAJ1€Th

y4acTue B dKCTIepH-
MEHTax, 00pabaThl-
BaThb HOHy‘IGHHBIG
JTAHHBIE

OpaHHBIX TeX-
HOJIOTHI Mpo-
IECCOB

2. CTpyKkTypa U coaepkaHue TUCUUILIHHBI.
2.1 PacnipeaesieHne TPyA0EMKOCTH AUCHHUILIMHBI IO BHAaM padoT.
O6mast TpPyI0EMKOCTh TUCIUTIIMHBI cocTaBisieT 4 3a4.en. (144 ygaca), X pacnpenencHue

10 BUJaM paboT MPEACTaBICHO B TaOIHIIe

Bun yueGHOM paboThI Bcero CemecTpbl
JacoB ("gacer)
5

KonrtakTHasi paboTa, B TOM 4ncJje:
AyauTOpHBIE 3aHATHS (BCEro): 54 54 - - -
3aHAaTHA IEKIIUOHHOTO THUIIA 36 36 - - -
JlaGoparopHbie 3aHATHS — — — — —
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, PaKTHYE- 18 13 B 3 3
CKHE 3aHSITHS)
Nuas koHTaKTHas padora:
Kontponb camocrositensHOM padotsl (KCP) 4 4 — - -
ITpomexyrounas atrectauus (MKP) 0,5 0,5 — — —
CamocrosiTesibHas paboTa, B TOM 4nce:
ITpopaboTka y4eOHOro (TEOpEeTHUECKOro) MaTepuaa 33,8 | 338 ] - — -
Pedepar 8 8 — — —
IlonroToBKa K TeKyIeMy KOHTPOJIIO 8 8 - — —
KoutpoJs:
IToaroroBka K ’3K3amMeHy 35,7 35,7 - — —
OO0mas Tpy10eMKOCTh Jac. 144 144 - - -

B TOM 4HcJie KOHTAKTHAs 585 |585| - N N

padora

3a4. e 4 4 - - -

2.2 CTpyKTYypa IMCUMIUINHBI:

Pacnpenenenue Bu0B yueOHON pabOTHI M MX TPYAOEMKOCTH IO pa3jeiaM AUCHUIUINHBL.
Paznensl quCHUIUIMHEL, U3y4aeMble B 5 ceMecTpe:




KonmuecTBo yacos
Bnea-
HaumenoBanue pasnenos AYRMTODHas  yIHTOp-
Bcero pabota Has pa-
6ota
JI I13 | JIP | CPC
2 3 4 5 6 7
1 MemOpaHHBIE TEXHOJIOTHH B TeXHOC(EpHO# 0e3- 10 4 i i 6
OMACHOCTH.
2.  |bapomeMOpaHHBIE TEXHOJIOTHH 15 6 3 - 6
3. |DnekrpoMeMOpaHHbIE TEXHOJIOTUI 15 6 3 - 6
4.  |MeMOpaHHBIEC CTTOCOOBI OYUCTKHU U Pa3esieHus Ta3oB | 12 4 2 - 6
5. |Memb0pannas quctuiuisanus. [lepBanoparus 12 4 2 - 6
6. |'ubpuaHbie MEMOpaHHBIE METOIBI 18 6 4 - 8
7 [IpumeneHre MeMOpaHHBIX TEXHOJIOTHIA B 21.8 6 4 i 11.8
MPOMBIIIJIEHHOM IPOU3BOJICTBE
HUmozo no oucuunnune: 103,8| 36 18 - 49,8
2.3 Conepxxanue pa3ieioB JUCHUNINHBI:
2.3.1 3ausaTHda JeKINOHHOr0 THIIA
HanmenoBanue Conepane pasiena dopma TEKyIIEero
pazzaena KOHTPOJIS
2 3 4

MeMOpaHHBIE TEXHOJIOTHU B TeXHOChEP-| YCTHBINA Ompoc
MemOpaHHbIe TEXHOJIOTHH B |HOM Oe3omacHocTn Knaccudukanus oc-
TexHOC(epHOH 0e30MacHO- |HOBHBIX MCTOYHHUKOB 3arpsi3HEHUH W Me-

CTH. TOJIOB NIEpepadOTKU ra3000pa3HbIX, KHI-

KHX U TBEPABIX MPOMBIIIICHHBIX OTX0JI0B
bapomemOpannbie TexHoNo- |bapomMemMOpaHHbIE  METOIBI  OYHCTKH. Tect
TUH Mukpodunbsrparus. Y npTpadribTparus.

OOpartHsiii ocmoc. Ounctka u obecconu-
BaHHUE TPUPOJIHBIX U CTOYHBIX BOJ Pa3-
JMYHOTO COCTaBa C MOMOIIbIO OOPAaTHOTO
ocMmoca

DeKTpoMeMOpaHHbIE TEXHOJIOTUN o0ec-| YCTHBIN onpoc
COJIMBAHUS PAaCTBOPOB. DIIEKTPOIHATIH3a-
TOPHI C MYCThIM KaHajoM. [Ipokinagodynbie
ANEKTPOANATU3aTOPhl. KOHIIEHTpaTOPBHI.
OnexkTpoMeMOpaHHbIe TeXHO- [HacaqouHble 3JeKTpOAnaNIn3aToOphl, Ipo-
JIOTUH bunupoBaHHbIe MEMOpaHBI, CBEpXIpe-
JENIbHBIE TOKOBBIE pekuMbl COMpsiKEH-
HbIe d(PPEKTH KOHIIEHTPAITMOHHON TTOJISI-
pHu3anyy. DJIEKTPOANAIN3ATOPLI ¢ OUIIO-
JSIPHBIMH MEMOpaHaMH.

Karanutnueckne MeMOpaHHBIE JIEMEHTBI Tecr
OUYHUCTKH ra3oB U aTMOC(HEPHOro BO3IyXa.
MemOpaHHBIE peakTopbl Il 0e30TX0J-
HBIX IPOLIECCOB IOIYYEHHUS INPOLYKTOB
IpY MHHUMAJIBHBIX JHeprosarparax 0e3

MemOpaHHBIE€ CTIOCOOBI
OYHCTKH ¥ Pa3ZeeHHs Ta30B




CcOpOCOB CTOYHBIX BOJ U BHIOPOCOB B at-
Mocdepy. Karamutuueckoe o006e3Bpeku-
BaHUE BBIXJIOMHBIX Ta30B JBUTATENEH
BHYTPEHHETO CTOpPaHUA.

[Ipouecchl paznenenus Boznyxa. Kucio-
poanpoBosaimue MmemOpansl. [lonydenue
YKUJKOTO TOIUIMBA U3 METaHa B MeMOpaH-
HbIX peakropax. [Ipomecc @umepa-
Tpommia

MemOpaHHast JIUCTHIUISILIUSA.
[TepBanopanus

MeMOpanHas AUCTHILIALMASI. MOAYIH H
YCTAHOBKM ISl TMPOBEACHUS IIpoilecca
MeMOpaHnHOW muctwuisiiuu. [lepBamopa-
uusi. Pazgenenue opraHo-MUHEpaIbHBIX
pacTBOPOM CITOCOOOM TepBaNIOpaIuU

VYcTHBII onpoc

['ubpuaabIe MEMOpaHHBIE
METObI

[ubpumapie  GapodIEeKTpOMEMOpPAHHBIC
TCXHOJIOTUU OYHNCTKU BOIBI. HonyquHe
[IEJJOYHON 00€ECCOJIEHHOW BOIBI I IIa-
poBoasHbIX KOoTJI0B. Koppekuust pH npu-
POJHBIX BOJ.

Tect

[Tpumenenne MeMOpaHHBIX
TEXHOJIOTUH B
MIPOMBIIIJICHHOM
IPOM3BOICTBE

OuncTKa CTOKOB T'aJIbBAHUYECKUX MPOU3-
BOJCTB M MPOU3BOJCTBA MHHEpATbHBIX
ynoOpeHuil. DnekTpokoaryisinus. bec-
CTOYHBIE BOJ000OpPOTHBIE cUcTeMbl. [lo-
Jy4YEHHUE IIEIOYHON 00eCCONeHHON BOJIBI
JUIsl TIApOBOJSAHBIX KOTJIOB. Koppekuus
pH mpuponubix Boa. CrnocoOwl pasnerne-
HUSl OPraHUYECKUX U HEOPTraHUYECKUX Be-
miectB. OYHMCTKAa OpraHO-MHHEPAIbHBIX
CTOKOB TIPOHU3BOJICTBA MOJIMAPAMUIHOTO
BOJIOKHA. [lomydeHne cBepX4uCTON BOJBI
st TOL u ADC. CpaBHUTENBHBIE XapaK-
TEPUCTUKU MOHHOTO 0OMEHa 1 3JIEKTpoie-
noHu3anuu. OYUCTKA BOJBI OT MPUMECEH
NOJMKPEMHHUEBBIX KucioT. Koppekmus
pH pactBopoB Ha D]l ¢ OUMOIIPHBIMU
MeMOpaHamMu. DIEKTpoAuaIn3Has obpa-
00TKa COKOB, MOJOYHOW CBHIBOPOTKHU.
OuncTka aMUHOKHUCIIOT. DIEKTPOAUATIN3-
Hasg oOpaboTka BuHa. Croco0 mepepa-
00TKM OyTBUIOK B TepedTaneByr0 KHC-
n0Ty. [lonydeHne sHTapHON KUCIOTHI Ka-
TErOpUM KayecTBa C MOMOIIBIO JIEKTPO-
Jalii3a KaTeropruu KauecTBa ¢ IOMOIIIbIO
anekTpoananu3a O4nucTka, OCBETIEHUE U
obe33apaxuBanue BobI B Oaccerinax. Ko-
arymsauua. Owibtpanus. XiopaTopsl U
o30HaTopsbl. [Ipo6eMbl onpecHeHus Mop-
ckoil Boasl (Caynosckas Apasus). IIpo-
0JIeMBI YTHIIU3AIMK 00pa3yIoNerocsi KOH-
neHTpara. TOIUIMBHBIE D3JIEMEHTHI Ha

Tect




paMHYECKHX MaTepUajoB

KOCTb-MeMOpaHa->KUJIKOCTh).
JIN3.

MOHOOOMEHHBIX MeMOpaHax. BeicokoTeM-
MEpaTypHBIC TOIIJIMBHLIC 3JICMCHTHI U3 KC-

BapomemOpanHble METOJBI B MEIUIMHE
(pabouass rpaHuUIla Ta3-MeMOpaHa->KH]I-
KOCTh). AMIaparsl AJs NOJyYeHUs T'a30B
MEIUIUHCKOr0 Ha3HaueHus. MeMOpan-
HbIE METOJIa OYMCTKU B MeIUIMHE (KUI-
TI'emonua-

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

Ne Haumenosanue TeMarnka NpakTUYECKUX 3aHITUN dopma TEeKyIIEero
B pazzaena (ceMHuHapoB) KOHTPOJIA
1 2 3 4

.MemOpaHHBIE TEXHO-

JIOTUU B TEXHOCHEP-
HOI 0€30I1aCHOCTH

MeMOpaHHBIE TEXHOJIOTHH B TeXHOC]Ep-
HOM 0€30macHOCTH

YCTHBIN OIPOC,
MOJATOTOBKA M 3a-
muTa pedepara; uH-
JUBUYyaJbHOE 3a/1a-
HUE U KPaTKoe Co-
oOImIeHwue 1o pe-
3yJIbTaTaM €ro BbI-
IIOJIHCHUA

bapomemOpanHbIe Knaccudukamnus 6apomeMOpaHHBIX METO- YCTHBIH OTPOC
TEXHOJIOTUU JIOB TIO CTeneHu o4ncTku. CrocoOsl pac-

4yéTa 00paTHOOCMOTHUYECKUX YCTAaHOBOK
DnekTpoMeMOpaHHbIC |DIEKTPOMEMOpaHHbIE TEXHOJIOTHH 00€CCO-|  YCTHBIN OMpoC
TEXHOJIOTUHU JIMBaHUA paCcTBOPOB. 3HeKTpOI[I/IaHI/I3a—

TOPBI ¢ MyCThIM KaHaoM. [Ipokianounsie
aneKkTpoananu3aTopbl. KoHIIEeHTpaTopbl

HacanouHsle 351€KTpoAnanu3aTopsl, Ipo-
¢mmpoBaHHBIE MEMOpPaHBI, 0COOCHHOCTH
paboThI B CBEPXIIPEEIIBHBIX TOKOBBIX Pe-
KHUMax. DIEKTPOAUATH3ATOPHI ¢ OUTIONSP-
HbIMU MeMOpaHamu. VX npuMeHeHue B nu-
H.[GBOﬁ MPOMBIIIJICHHOCTH U JJIA TTOJIYYC-
HUSI CBEPXYUCTON BOIBI

YCTHBIN OIPOC, TECT

MemOpaHHBbI€ CHIO-
cOOBI OYMCTKH U pa3-
JACJICHHUA Ira30B

IIpoueccel pa3aenenus Bo3ayxa. Kucio-

poanpoBojsmue MmeMopansl. [lonydyenune
KHUAKOI'O TOINIMBA U3 MCTAaHA B M€M6paH-
HBIX pEaKToOpax

YCTHBIH OIIPOC;
TECT; TOATOTOBKA U
3amurTa pedepara




MeMOpaHHast JUCTHII-

sauus. [lepBanopanus

[Ipumenenue crioco6oB MeMOpaHHOH TH-
CTWUIALUHA U TICpBAIlopaniun

YCTHBIM ONIPOC; UH-
JUBUYyaJbHOE 3a/1a-
HUE U KPaTKoe Co-
oOmieHwue 1o pe-
3yJIbTaTaM €ro Bbl-
IIOJIHCHUA

HBIC MCTO/bI

['ubpumHbIe MEMOpaH-

['ubpugHbIe 0apO3TEKTPOMEMOPAHHBIC
TEXHOJIOTUHU OYUCTKH BOJbL. [lomyuenue
IEJIOYHOM 00ECCOIEHHOMN BOBI ISl Tapo-
BOASIHBIX KOTI0B. Koppekuwmst pH npupo-
HBIX BoJ. [IpuMeHeHue snexkTpoauanmsa c
OUIIONIIPHBIMH MEMOpaHaMU.

YCTHBIN OIPOC

IIpumeHeHne MeM-
OpaHHBIX TEXHOJIOTUI
B IIPOMBIIIJICHHOM
MIPOU3BOJICTBE

OuncTka OpraHo-MHUHCPAJIbHBIX CTOKOB
IMPOMU3BOJCTBA IMOJIHaAPAMHUIHOI'0 BOJIOKHA

YCTHBIM ONPOC; MOJ-
TOTOBKA M 3allliTa
pedepara

DneKTpoauan3Has 00paboTKa COKOB, MO-
JIOYHOM CHIBOPOTKU. OUHCTKA aMUHOKHUC-
J0T. DneKkTpoanamn3Has 00paboTka BUHA.
Crnioco6 nepepaboTKH TTACTUKOBBIX OYyTHI-
JIOK B TepedTaneByio kucnory. [Tonyyenue
OpPraHUYECKUX KUCIOT OUTIONIAPHBIM DJIEK-
Tpoauanu3oM. [lonyyeHnue Boabl BbICIIEH-
KaTEeropuy KayecTBa ¢ IOMOIIbIO 3JIEKTPO-
JMaIN3a KaTerOpHH KayecTBa C MOMOIIIBIO

QJICKTpOaAMaIn3a

YCTHBIN OIIPOC; MOJ-
TOTOBKA U 3alIUTa
pedepata

2.3.3 JlaGopaTopHble 3aHATHSA
JlaGopaTopHble 3aHATUS Y4eOHBIM TJIAHOM HE MPelyCMOTPEHBI

2.3.4 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOeKTOB)
KypcoBsie paboThI (pOEKTHI) Y4COHBIM IJIAHOM HE TTPETYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs Il CAMOCTOSITEIbHOIH pPadoThl
00y4YaIUXCs M0 JUCHUILINHE (MOIYJIIO)

[TepeueHsb yueOHO-METOUIECKOTO 00ECTIEYCHHST TUCITUTUIUHEI T10

HaumenoBanue o
No BBITIOJTHCHHUIO CAMOCTOSITEIIbHON PabOThI
paszena
1 2 3

MemOpaHHBIE TeX-
HOJIOTUH B TEXHO-

1. MemOpannas snextpoxumus [Tekcr] : yaeOHOe mocoOue ass

00YyYaloIIMXCS 10 OCHOBHBIM 00pAa30BATENBHBIM IPOTpaMMaM
BBICIIET0 00pa30BaHMs YPOBHsI OaKajlaBpUaT U MarucTpaTypa 1o
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chepHoit 6e3omac-
HOCTHU

HanpasieHusaM noarorosku 04.03.01 u 04.04.01 / [H. A. Kono-
HeHko, O. A. Jlemuna, H. B. Jlo3a u np.] ; M-Bo oOpa3zoBanus u
Hayku Poc. ®enepannn, Kybanckwuii roc. yH-T. — [2-€ u31., UcIp.
u gon.]. — Kpacuogap : [KybaHnckuii rocyapcTBEHHBIN yHUBEP-
cutet], 2017. — 290 c. : wi. - ABT. yka3zaHbl Ha 000pOTE TUT. JI. —
Bubmnuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Benenune B MeMOpanHyto TexHosioruio [Tekcr] :
[yaebHOE mocobue] / M. Mynnep ; niep. ¢ aura. A. FO. AneHTs-
esa, ['. I1. SImmonsckoii ; mox pex. B. II. Jdybsru. — M. : Mup,
1999. — 513 c. : wn. — bubmuorp. B konme ri. — ISBN
5030031146. — ISBN 0792309790.

3. Jlapuonos, H. M. IlpomsbiniuieHHass 3K0JI0THS [DNEKTpOHHBIN
pecype] @ y4eOHHMK W TPAKTUKYM I aKaJeMHYecKoro Oaka-
naspuata / H. M. Jlapuonos, A. C. PAObIIIEHKOB. — 2-€ U31., TIe-
pepab. u gom. — M. : FOpaiit, 2015. — 381 c. — https://biblio-
online.ru/book/E7492A42-9F3E-4872-AC6F-A1B11F2C17DS5.

4. TlepsoB, Anekceii ['epmanoBud. CoBpeMeHHBIE BRICOKOA(DPeK-
TUBHBIC TEXHOJIOTUH OYMCTKU NMUTHEBOW U TEXHUYECKOM BOJIBI C
npUMEHeHHeM MeMOpaH: OOpaTHBI ocMoc, HaHO(UIIBTpAIHS,
ynbTpaduinbTpanus [Tekct] / A. T'. IlepBos. - M. : U3n-Bo Acc-
COLIMAIIMH CTPOUTENBHBIX By30B, 2009. — 231 c. : wi1. — (bubnuo-
TeKa Hay4IHBIX pa3paboTok u mpoektoB MI'CY). - bubnwuorp. : c.
224-227. — ISBN 9785930936919.

5. Meronuueckue pekOMEHAANN K OpraHU3aliy ayTuTOPHOU 1
BHEAYAUTOPHON (CaMOCTOSATENBbHOM) pabOThI CTY/IEHTOB: METO-
nuueckue ykazanus / coct. T.II. Ctopoxenko, T.b. I[TounHOK,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

bapomemOpanHbIe
TEXHOJIOTUHU

1. MembOpannas anektpoxumus [Tekct] : yueOHOe mocodue st
00yJaromuxcsi M0 OCHOBHBIM 00pa3oBaTeNbHBIM IPOrpaMMaM
BBICIIETO 00pa30BaHusl YPOBHsI OakallaBpuaT U MarucTparypa mo
HanpasieHusM noarorosku 04.03.01 u 04.04.01 / [H. A. Kono-
Henko, O. A. Jlemuna, H. B. Jlo3a u ap.] ; M-Bo o6pa3oBanus u
Hayku Poc. @eneparuu, Kybanckuii roc. yH-T. — [2-€ u3., ucnp.
u nomn.]. — Kpacuonap : [KybaHCkuii rocy1apcTBEeHHBI YHUBEP-
cutet], 2017. — 290 c. : wi. - ABT. yka3zaHbl Ha 000pOTE TUT. JI. —
Bubmnuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnaep, M. Benenue B MeMOpanHyro TexHoyioruio [Tekcr] :
[yaebHOE mocobue] / M. Mynnep ; niep. ¢ anra. A. FO. AneHTs-
esa, ['. I1. SImmonsckoii ; mox pen. B. II. dybsru. — M. : Mup,
1999. — 513 c. : win. — bubmuorp. B konme ri. — ISBN
5030031146. — ISBN 0792309790.

3. yabikuHa, TaTthsiHa AnekceeBHa. lIponeccsl u ammapatsl 3a-
U Thl THApocheps! [Teker] : yueOHOE mocoOue Isi CTYASCHTOB
By30B / T. A. byneikuna, C. I'. EMenbsinoB. — M. : Akanemus,
2010. — 287 c. : un. — (Beicuiee npodeccrnoHanbHOE 00pa3oBa-
HUe. 3alUTa OKpysKaromien cpensl). — bubauorp. : c. 281-284. —
ISBN 9785769565618.

4. BerowmkuH, Anekcanap I'puropseBud. Ilponeccs! u annapatsl
3aIUTHl OKpYyKaromie cpeasl [Tekct] : yuebHoe mocodbue st
ctynentoB By30B / A. I'. Beromkun. — M. : Bricimias miko:na,
2008. — 639 c. : un. — (s BoIciiel yueOHbIX 3aBefieHuil. OxpaHa
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OKpyKaromie cpenbl). - bubmmorp. : c¢. 633-635. — ISBN
9785060057621.

5. Meroauueckue peKOMEHIAUKN K OpraHUu3alK ayAUTOPHOU U
BHEAYJAUTOPHON (CaMOCTOSATENBHOM) pabOThl CTY/IEHTOB: METO-
nuueckue ykaszanus / coct. T.II. Ctopoxenko, T.b. I[TounHOK,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

DnekTpoMeMOpaH-
HBIE TEXHOJIOTUU

1. MemOpannas snexktpoxumusi [Teker] : yueGHOe mocobue ams
00ydJaronuxcsi Mo OCHOBHBIM 0Opa30BaTEbHBIM TPOrpaMMam
BBICIIET0 00pa30BaHUs YPOBHs OakalaBpUaT U MarucTparypa 1o
HanpasieHusaM noaroroBku 04.03.01 u 04.04.01 / [H. A. Kono-
HeHko, O. A. Jlemuna, H. B. Jlo3a u np.] ; M-Bo oOpa3zoBaHus u
Hayku Poc. ®enepannn, Kybanckwuii roc. yH-T. — [2-€ u31., UcCIp.
u gon.]. — Kpacuogap : [KybaHnckuii rocyapcTBEHHBIN yHUBEP-
cutet], 2017. — 290 c. : wi. - ABT. yka3zaHbl Ha 000pOTE TUT. JI. —
bubmnuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Benenune B MeMOpaHHy0 TexHoyIorHio [Tekcr] :
[yaebHOE mocobue] / M. Mynnep ; niep. ¢ anra. A. KO. AneHTs-
esa, ['. I1. SImmonsckoii ; mox pen. B. II. Jdyb6sru. — M. : Mup,
1999. — 513 c. : wn. — bubmuorp. B konme ri. — ISBN
5030031146. — ISBN 0792309790.

3. byneikuna, TatesiHa AnekceeBHa.llpouecchl u anmapaTsl 3a-
muThl THApocheps! [Teker] : yueOHOE mocoOue Il CTYASHTOB
By30B / T. A. byneikuna, C. I'. EMenbsnoB. — M. : Akanemus,
2010. — 287 c. : un. — (Breicuiee npodeccrnoHanbHOE 00pa3oBa-
HUe. 3alUTa OKpyKaromien cpeasl). — bubauorp. : c. 281-284. —
ISBN 9785769565618.

4. Meroanueckue peKOMEHJAIMKN K OpraHu3aluy ayIUuTOPHON U
BHEAYJIUTOPHON (CaMOCTOSITEIIPHOW) pabOThl CTYJACHTOB: METO-
nuyeckue ykazanus / coct. T.II. Cropoxenko, T.b. ITounHox,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kyb6anckwuii roc. yH-T,
2018. 89 c.

MemOpaHHBI€ CHIO-
COOBI OUYUCTKHU U
pazeNeHus ra3oB

1. Mynnep, M. Beenenue B MeMOpanHyo TexHoyoruio [Tekcr] :
[yaebHOE mocobue] / M. Mynnep ; niep. ¢ anra. A. FO. AneHTs-
esa, ['. I1. SImmonsckoii ; mox pen. B. II. Jdyb6sru. — M. : Mup,
1999. — 513 c. : win. — bubmuorp. B konme ri. — ISBN
5030031146. — ISBN 0792309790.

2. byneikuna, TatesiHa AnekceeBHa.llpouecchl u anmapaTsl 3a-
muThl THApocheps! [Teker] : yueOHOE mocoOue ISl CTYASHTOB
By30B / T. A. byneikuna, C. I'. EMenbsinoB. — M. : Akanemus,
2010. — 287 c. : un. — (Beicuiee npodeccrnoHanbHOe 00pa3oBa-
HUe. 3alUTa OKpyKaromien cpensl). — bubauorp. : c. 281-284. —
ISBN 9785769565618.

3. BeromkuH, Anexcanap I'puropsesud. [Ipouecchl n anmapatsl
3aIUTHl OKpYyKaromie cpeasl [Tekct] : yuebHoe mocodue st
ctynentoB By30B / A. I'. Beromkun. — M. : Bricuias miko:na,
2008. — 639 c. : un. — (s BoIciiel yueOHbIX 3aBefieHuil. OxpaHa
OKpyXaromiei cpenapl). - bubmuorp. : c. 633-635. — ISBN
9785060057621.

4. Meroanueckue peKOMEHIAIMKN K OpraHu3aluy ayIUuTOPHON U
BHEAYJIUTOPHON (CaMOCTOSITEIIPHOM) pabOThl CTYJACHTOB: METO-
nuyeckue ykazanus / coct. T.I1. Cropoxenko, T.b. Ilounnox,
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A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kyb6anckwuii roc. yH-T,
2018. 89 c.

MemOpanHas au-
cruuanys. [lepsa-
nopauus

1. Mynnep, M. Beenenue B MeMOpanHyto TexHosioruio [Tekcr] :
[yaebHOE mocobue] / M. Mynnep ; niep. ¢ anra. A. FO. AneHTs-
esa, ['. I1. SImmonsckoii ; mox pen. B. II. Jdybsru. — M. : Mup,
1999. — 513 c. : wn. — bubmuorp. B konne ri. — ISBN
5030031146. — ISBN 0792309790.

2. byneikuna, TatesiHa AnekceeBHa.llpouecchl u anmapaTsl 3a-
muThl THApocheps! [Teker] : yueOHOE mocoOue Il CTYASHTOB
By30B / T. A. byneikuna, C. I'. EMenbsnoB. — M. : Akanemus,
2010. — 287 c. : un. — (Beicuiee npodeccrnoHanbHOEe 00pa3oBa-
HUe. 3alUTa OKpysKaromien cpensl). — bubauorp. : c. 281-284. —
ISBN 9785769565618.

3. BeromkuH, Anexcanap I'puropsesud. IIpouecchl n anmapatsl
3aIUTHl OKpYyKaromie cpeanl [Tekct] : yuebHoe mocodue st
ctynentoB By30B / A. I'. Beromkun. — M. : Bricuias miko:na,
2008. — 639 c. : un. — (s Boiciiel yueOHbIX 3aBefeHuil. OxpaHa
OKpyXaromie cpenpl). - bubmuorp. : c. 633-635. — ISBN
9785060057621.

4. Meroanueckue peKOMEHJAIMKN K OpraHu3aluy ayIUuTOPHON U
BHEAYJAUTOPHOH (CaMOCTOSITEIIPHOM) pabOThl CTYJACHTOB: METO-
nuyeckue ykazanus / coct. T.II. Cropoxenko, T.b. ITounnox,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kyb6anckwuii roc. yH-T,
2018. 89 c.

I'uOpuiHBIE MEM-
OpaHHBIC METOIbI

1. MemOpannas anektpoxumus [Tekct] : yueOHOe mocoOue st
00y4aromuxcst 0 OCHOBHBIM 00pa3oBaTeIbHBIM IPOrpaMMaM
BBICIIIETO 00pa30BaHusl YPOBHsI OakallaBpuaT U MarucTparypa mo
HanpasneHusaM 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. @eneparun, Kybanckuii roc. yH-T. — [2-€ u3., ucnp.
u nomn.]. — Kpacaonap : [KybaHckuii rocy1apcTBeHHBI YHUBEP-
curet], 2017. — 290 c. : mi. - ABT. yka3aHsl Ha 000pOTE THT. JI. —
bubnuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Beenenne B memOpannyto TexHosnoruto [Teker] :
[yaeOHoe mocobue] / M. Mymaep ; niep. ¢ aara. A. FO. AneHTb-
esa, I'. II. SImnonsckoii ; mox pen. B. I1. dy6siru. — M. : Mup,
1999. — 513 c. : un. — bubmumorp. B konme 1. — ISBN
5030031146. — ISBN 0792309790.

3. Meroauueckue peKOMEHAAIMU K OpraHu3aluy ayIuTOPHOU U
BHEAYJAUTOPHON (CaMOCTOSATENBbHOM) pabOThl CTY/IEHTOB: METO-
nuueckue ykaszanus / coct. T.II. Ctopoxenko, T.b. I[TounHOK,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

[Ipumenenue mem-
OpaHHBIX TEXHOJIO-
T B IPOMBIIJIEH-
HOM IIPOMU3BOJICTBE

1. MemOpannas snexktpoxumust [Teker] : yueGHOe mocobOue ams
00ydJaronuxcsi Mo OCHOBHBIM 00Opa30BaTEbHBIM MPOrpaMMam
BBICIIET0 00pa30BaHUs YPOBHs OakalaBpUaT U MarucTparypa 1o
HanpasieHusaM noaroroBku 04.03.01 u 04.04.01 / [H. A. Kono-
HeHko, O. A. Jlemuna, H. B. Jlo3a u np.] ; M-Bo oOpa3zoBanus u
Hayku Poc. ®enepannn, Kybanckwuii roc. yH-T. — [2-€ U3, UCIIp.
u pon.]. — Kpacuogap : [KybaHnckuii rocyapcTBEHHBINH yHUBEP-
cutet], 2017. — 290 c. : wi. - ABT. yka3zaHbl Ha 000pOTE TUT. JI. —
bubmuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.
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2. Mynnep, M. Benenune B MeMOpanHyo TexHoyioruio [Tekcr] :
[yaebHOE mocobue] / M. Mynnep ; niep. ¢ anra. A. FO. AneHTs-
esa, ['. I1. SImmonsckoii ; mox pen. B. II. dyb6sru. — M. : Mup,
1999. — 513 c. : wn. — bubmuorp. B konne ri. — ISBN
5030031146. — ISBN 0792309790.

3. byneikuna, TatesiHa AnekceeBHa.llpouecchl u anmapaTsl 3a-
muThl THApocdeps! [Teker] : yueOHOE mocoOue Il CTYASHTOB
By30B / T. A. byneikuna, C. I'. EMenbsnoB. — M. : Akanemus,
2010. — 287 c. : un. — (Beicuiee npodeccrnoHanbHOe 00pa3oBa-
HUe. 3alUTa OKpysKaromen cpensl). — bubauorp. : c. 281-284. —
ISBN 9785769565618.

4. BerowmkuH, Anekcanap I'puropseBud. Ilponeccs! u annapatsl
3aIUTHl OKpYyKaromie cpeanl [Tekct] : yuebHoe mocobue st
ctynentoB By30B / A. I'. Beromkun. — M. : Bricmiasa mikosna,
2008. — 639 c. : un. — (s BoIciiel yueOHbIX 3aBefieHuil. OxpaHa
OKpyXaromiei cpenpl). - bubmuorp. : c. 633-635. — ISBN
9785060057621.

5. IlepBoB, Anekceii ['epmanoBud. CoBpeMeHHBIE BBICOKOA (D DEK-
TUBHBIC TEXHOJIOTUH OYMCTKH MUTHEBOU M TEXHUYECKOU BOJIBI C
MpUMEHEHUEM MeMOpaH: 0OpaTHBI OcMOC, HaHOMUILTpAIHs,
yasTpapunsTpanus [Texcr] / A. I'. IlepBos. - M. : U3n-Bo Acc-
COITMAITUU CTPOUTEIBHBIX BY30B, 2009. — 231 c. : ui. — (bubnmo-
TeKa Hay4HBIX pa3zpaborok u nmpoexktoB MI'CY). - bubmuorp. : c.
224-227. — ISBN 9785930936919.

6. Meronnueckue peKOMEHAAINHA K OpTaHU3aIH ayTUTOPHOU U
BHEAYJIUTOPHOH (CaMOCTOSITEIIPHOM) pabOThl CTYJACHTOB: METO-
nuyeckue ykazanus / coct. T.II. Cropoxenko, T.b. ITounHox,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kyb6anckuii roc. yH-T,
2018. 89 c.

Y4eOHO-METOANYECKHE MaTepuajbl I CAaMOCTOATEIBLHONH pabOThl O0YYaIOIUXCS W3
YKCJla MHBAJIKUJIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasustorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBbS U BOCIIPUATHS HHPOPMAIIUH:

JUis I ¢ HapYIICHUSIME 3PCHUS:

— B TIeYaTHOU (popMe YBEITUUCHHBIM MIPUPTOM,

— B popMe IIEKTPOHHOTO TIOKYMEHTA,

— B opme ayamodaiina,

Jlnig U1 ¢ HapyIISeHUSIMU CyXa:

— B meyaTHoi opme,

— B popMe IIEKTPOHHOTO TOKYMEHTA.

JUist U1 ¢ HapyIICHUSIMA OTIOPHO-JIBUTATEILHOTO amnmapara:

— B TIe4aTHOM (opme,

— B (hopme 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

3 Oopa3oBaTe/ibHbIE TEXHOJIOTHH
Jlnis popmupoBanus npodeccHoHaIbHBIX KOMIIETEHIINI B MpoIecce OCBOEHUS Kypca Uc-
MIOJI3YETCS] TEXHOJIOTUS PO ECCHOHATBLHO-PAa3BUBAIOIIETO 00YUYEeHHUS, MTPelycMaTprBaloias He

TOJIbKO Mepeavy TEOPETHUECKOT0 MaTepHala, HO U CTUMYJIUPOBaHUE TO3HABATEIbHBIX JCHCTBHIMA
cTyneHToB. [Ipu npoBeieHnH JTEeKIIMOHHBIX 3aHATUN UCTIONB3YIOTCSA MYJIbTUMEANIHBIEC PE3eHTa-
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uu. B pamkax mabopaTOpHBIX 3aHATHN NPUMEHSIOTCS METO/IbI IIPOSKTHOTO O0yUYSHHS U UCCIie-
JIOBATEIbCKHAE METOABI. B mponecce caMOCTOATENBHON NEATENBHOCTH CTYIEHTBI HAXOAAT U aHa-
JTU3UPYIOT MEPEOBYI0 HAYYHO-TEXHUYECKYI0 MH(POPMALUIO, HCIIOJb3Ysl UMEIOLIYIOCs JIUTEpa-
Typy ¥ UH(OpPMAIIMOHHBIE TEXHOJIOTHUH.

Cemectp Bun 3ansarui Hcnonb3yemble HHTEpaKTHBHBIE 00pa3o- | KomnyectBo
(JI, ITP, JIP) BaTeJILHBIE TEXHOJIOTUU JacoB

1 MynpTUMENUNHBINA KOMIUIEKC, B COCTaBE 36
MIPOEKTOP, IKpaH, HOYTOYK.

5 m3 MynpTUMENUIHBIA KOMILIEKC, B COCTaBE 18
MIPOEKTOP, IKpaH, HOYTOYK.

JIP Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHBI. -

Utoro: 54

4. OueHo4Hble CpeacTBA IS TEKYIero KOHTPOJISI YCIIeBaeMOCTH M NPOMEeKYTOYHOM
arrecTauuu
4.1 ®oHj 01IeHOYHBIX CPEACTB /sl IPOBe/IeHUs TeKylleil aTTecTaluu
Tekywyuit KORmMpPoOb 3HAHUU OCYLIECTBISACTCS HA KAaXJOM IMPAKTUYECKOM 3aHSATUU B BUIE
YCTHOT'O OIpoca, 00CYXASHUS JUCKYCCHOHHBIX BOIIPOCOB, B TOM YHCIIE 110 T0KJIa1aM, pedeparam
Y UHAMBUIYAJIbHBIM 33JIaHUSIM CTYACHTOB. [IMCbMEHHBIN KOHTPOJIb OCYILECTBIIETCS B BUE MPO-
BepKU pedepaToB U MHAUBUIYATBbHBIX 3aJaHUI cTyeHToB. OHOM 13 hopM KOHTpOIIs (popmupo-
BaHUs HEOOXOIUMBIX KOMIIETCHIIUHN SIBIISIETCS YCTHAs 3amuTa pedepara B BUJIE AOKIaaa ¢ 00s3a-
TEJIbHBIM IEMOHCTPAIIMIOHHBIM MaTepUaioM, HalpuMep, npeseHTanue. [1o nHIMBUAYanbHBIM 3a-
JAHUAM CTYAEHTBI KpOME MUCHbMEHHOTO OTYETa TaK)Ke TOTOBST KpaTkoe cooOlieHue Ha 2-3 Mu-
HYTHI C 00s13aTEJIbHBIM IEMOHCTPALMOHHBIM MaTEpUAIIOM.
IloaroroBka pedepara u A0KJIaAa 110 HEMY ¢ MYJIbTHMEIUIHON Npe3eHTALMCH.
Pedepar — nmuceMenHas paboTa, coaepikaias KpaTkoe U3J0KEHHE CYITHOCTH KaKoro-Jrn0o
BOIIPOCA, TEMBI HA OCHOBE HECKOJIBKMX MEPBOMCTOYHUKOB, BBIIIOJHAEMAs CTYIEHTOM B TE€UEHUE
JUTUTEIIBHOTO Cpoka (0KoJIo Mecsia). Pedepar nomken conepkaTh OCHOBHBIC (DAKTHUYECKUE CBE-
JIEHUS U BBIBOJBI 110 PaCCMaTpUBAaEMOMY BOIIPOCY.
Hoxnan (ycTHOe coobiienne) mo pedepary npencTaBiser co0oit kpaTtkoe (5-7 MUH) U3JI0-
KEHHE CYTH BBIIIOJHEHHOW palboThI, CONMPOBOXKIAIOIIEECS] KOMIBIOTEPHOM mpe3eHTanuei. Ilo-
CIIEIHSS TOJDKHA BKJIOYATh He Oosiee 12-15 cimalinos.

4.1.1 Ilpumep KOHTPOJIBLHOH PadOThI
«MeMOpaHHBIE METOABI OYUCTKU. DIEKTPOIHATII3»
Bapuanm 1
1. UYro takoe memOpana? Kakue memOpanbl Bl 3Haete?
2. TlpuMeHUTENbHO K KaKUM IIPOIIECCaM OYUCTKHU U pa3/IeieHHs] BEIECTB dJIEKTPOINaTN3
SIBJISIETCS] 9KOHOMUYECKHU BBITOTHBIM ?
3. Kakue KOHCTpYKITUU KaMmep 00ecCoMMBaHus AIEKTPOAnaIn3aTopoB Bam n3BecTHbI?
Bapmuanr 2
1. B ueM cyTh MEMOpaHHBIX MIPOILIECCOB pa3ieicHus?
2. Kak ycTpoeH 31eKTpoananu3aTop, IpUMEHIEMBbIN 11 00eCCONUBAaHMS U KOHIIEHTPUPO-
BAaHUS PaCTBOPOB?
3. Kakue nporieccel onpenensitor 3 (HeKTUBHOCTh MPOLECCa HIEKTPOANATUIHOTO KOHIICH-
TpupoBaHus? Kakue KOHCTPYKIIMU KaMep KOHLIEHTPUPOBAHUS 3JIEKTPOIUAIN3aTOPOB
Bawm uzBectHb1?
Bapuanm 3
1. Tlepeuncnute OBMXKYIIUE CUIBI MEMOPAaHHBIX MPOLIECCOB Pa3ICIICHUS.
2. UYrto Takoe KOHIIEHTpAaUUOHHAs NOIspu3aus?
3. OnuumuTe npouecc yTUiIn3alun KOHAEHcaTa COKOBOTO ITapa aMMHUAYHbIX IPOU3BOJICTB
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METO/I0OM 3JIEKTPOAHAIIN3A.
Bapuanm 4
1. KaxoB mMexanusm oGnerdeHHon auddy3un?
2. Yo Takoe npeaeabHbli TOK?
3. OnumuTe nporecc KOHIEHTPUPOBAHUS KUJAKUX PAIMOAKTUBHBIX OTXOJI0OB METOJOM
3JEKTPOANATIN3A.
Bapuanm 5
1. B 4eM cyTb 3JEKTpOUATN3HOIO MPOIECCa OUYUCTKU BOJIBI?
2. Yo Takoe conpsbkeHHbIE (D ()EKTHI KOHIICHTPAITMOHHON MOIspU3auu?
3. Kak ynansior TspKeable METaIbl ¢ UCITOIb30BaHUEM MEMOPaHHBIX METOIOB?
Bapuanm 6
1. B uém oTiIMumMs KaTHOHOOOMEHHBIX M aHHOHOOOMEHHBIX, a TaK)K€ TOMOT€HHBIX U T€Tepo-
TeHHBIX MeMOpaH?
2. Kakue u3 HUX MOTYT HHTEHCU(DUIIMPOBATH CBEPXIIPEACIbHBIN TEPEHOC HOHOB COJN?
3. TlpuBeaute mpuMepHI MPOIECCOB MepepabOTKU COUYHBIX BOJ U TBEPBIX OTXOJIOB C HC-
MOJIb30BaHUEM OHUTIOJISIPHBIX MEMOpaH.
Bapuanm 7
1. Yro Takoe «oOMeHHass eMKOCTh MEMOpaH»?
2. Kak xuMH4ecKHe peakluy BIMSIOT Ha MIPOLIECC 3JIEKTpoauanusa’?
3. Kakue napametpsl onpenenstor 3GPeKTUBHOCTD IEKTpoaAraIn3a?

Bapuanm 8
1. Kak u 111 9ero MO»HO HCIIOIB30BaTh PSJIBI JIEKTPOIIPOBOTHOCTEH HOHOOOMEHHBIX
memOpan?

2. Kakwue nprembl NOBBIICHHS () (GEKTUBHOCTH JJIEKTPOIMaIH3a pa30aBICHHBIX PACTBOPOB
BrI 3HaeTe?

3. Kak MeTo[ 351eKTpoInain3a HCIOIb3YIOT B pereHepaiii abCOpOCHTOB CUCTEM JKU3HE-
obecneueHus?

4.1.2 Tembl pedepaTon

—

MeMOpaHHBIE PEaKTOPHI 711 XUMHUYECKON TEXHOJIOTHU

2. MemOpaHHbIe OMOPEAKTOPBI C HEOPraHUYECKUMU U TTOJIMMEPHBIMUA MeMOpaHaMu JUIs

OYHUCTKHU CTOYHBIX BOJI

MeMOpaHHBIE AIIEKTPOXUMUYECKHE TEHEPATOPBI SHEPTUHU (TOTTUBHBIC 3JIEMEHTHI)

4. MembOpanHas 3KCTpakius (MEPTPAKIINS) TSI U3BJICYCHUS U KOHIIEHTPUPOBAHUS KOMIIO-

HEHTOB U3 JKHJIKUX CMECEH.

MemOpaHHbIe KOHTAKTOPBI JIJIs1 pa3/ieIeHHsI Ta30BbIX CMECEH.

6. MemOpaHHBIE CEHCOPBI U OMOCEHCOPHI AJIS1 BBICOKOYYBCTBUTEIBHBIX CUCTEM YIIpaBIie-
HUSL

7. OuucTKa IPUPOJHBIX U TOMYTHBIX TA30B OT TSXKENbIX (DpaKIUil yrIIeBOAOPOIOB

8. @uibTpalus XMMUYECKH arPECCUBHBIX T'a30B

9. VYpanenue AMOKCHAA yriiepoaa U3 OMorasa u Ipyrux ra3oBbIX CMECEH.

10. Perenepanusi 1 04MCTKA OPraHUYECKUX PACTBOPUTEIICH.

11. Perenepanus u ouucTka paboyuX KHUIKOCTEH Ta30IPOBOIOB.

12. Perenepanusi 1 04MCTKa Maces

13. OuncTKa U KOHIUIUOHUPOBAHUE KUJKUX TOTUIUB

14. be3peareHTHas NOArOTOBKA MUTHEBOW BOJIbI

15. KommekcHas nepepaboTKa MIaXTHBIX BOJ

16. Perenepariusi u HOBTOPHOE MCIIOIH30BaHUE BOJBI U3 CTOKOB TEKCTUILHOM MPOMBIIIIJICH-
HOCTH.

17. KomrnekcHas mepepadoTKa CTOKOB IIEJUTIOJIO3HO-OYMaKHON TTPOMBIITUICHHOCTH.

18. KommiekcHas nepepa®oTka )KUAKHX paAHlOaKTHBHBIX OTXOIOB.

het
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19. OuncTka KOMMYHaJIbHBIX CTOYHBIX BOJ.

20. KomriekcHas nmepepaboTka mocaecnupTOBOM Oapbl.

21. OuncTKa CTOKOB U BBIJIEJICHUE LIEHHBIX KOMIIOHEHTOB U3 CTOKOB MOJIOYHOM IPOMBIIIIIEH-
HOCTH.

22. KommiekcHast nepepaboTka MMoI3eMHBIX COJIEHBIX BOJ U MOPCKOW BOJIBI.

23. XonoaHasi CTepUiIn3alus )KUIKOCTEH.

IloaroroBka pedepara u 10KjIaaa 110 HEMY ¢ MYJbTHMeINHOI npe3eHTanuei. Pepepar

— MUChMEHHas paboTa, coJepKaliast KpaTKoe U3JI0KEHUE CYITHOCTH KaKoro-JIM00 BOIIPOca, TEMbI

Ha OCHOBE HECKOJIbKMX IE€PBOMCTOYHMKOB, BBIIOJHSEMAsl CTYJEHTOM B TE€YEHHUE JUIUTEIBHOTO

cpoka (ot 2-x Hezenb). Pedepar nomkeH conepkaTh OCHOBHBIE (DaKTUUECKHE CBEACHUS U BBIBOJIBI

10 paccMaTpUBaEMOMY BOIPOCY.

TpeboBanus k opopmiaenuio pedepara. Pedepar nomwken BximouaTs B ceds creayromnye

JJIEMEHTBI:

— TuTyabHbIN auct (1 cTp.);

— coxepxanue (1 cTp.);

— BBegenue (1-2 crp.);

— OCHOBHasl 4acThb;

— 3axmodenue (1-2 crp.);

— cnucok jgutepatypsl (1 cTp.).

O6pa3zer opopmiteHUs TUTYJIBHOTO JIUCTa pedepaTa NpeICTaBlIeH B npuaoxcenuu 1 x pa-
6oueit mporpamme. Ha BTopoii cranuie pazmemaior «CoaepikaHue», KOTOpoe TOYHO OTPaXKaeT
CTpYKTYypy pedepara. B «CoaepkaHun» yka3plBalOT HOMEpa CTPaHMII, ¢ KOTOPHIX HAUYWHAIOTCS
3TH 3JeMEHTH. Bo BBeIeHUM KpaTKO M3j1araercss mpobjemMaTuka BOMpoca, MOCie Yero OJIKEH
OBITh IIPEICTABIEH OCHOBHOM TEKCT pedepaTa, COAECpKaMi B KBaJPaTHBIX CKOOKAX CCBUIKM Ha
JUTEpaTypHble HCTOUYHUKH, HanpuMep: [3]. 3aBepmaercsa padora «3akimoyeHneM» U «CIUCKOM
JUTEPATYPhI», KOTOPBIN JOJDKEH COAEP)KaTh CIEIYIOIIME IEMEHThI: (aMUIINs U MHULUAJIbI aB-
TOpa, HaMEHOBaHKE paboTHI, I'/ie U3/1aHa paboTa, U3/1aTEIbCTBO, IOl H3/1aHUs, KOJIUYECTBO CTpa-
HUII (AOIYCKAeTCsl UCIOIb30BAHUE UHTEPHET-UCTOUHUKOB).

Pedepat nomkeH ObITh HaOpaH Ha KOMITBIOTEPE U pacneyaTaH, B BUAE HCKIIOUYCHHUS MOXKET
OBITh ClIaH PYKOIIMCHBIN BapuaHT. B nmocneanem ciydae pabora A0KHA ObITh HAallMCAHA YETKUM
NOHATHBIM NoYepkoM. Ha Bcex cTpanuiiax paboTsl cripaBa clieayeT OCTaBUTh MOJIS M0 25 MM IS
IIOMETOK U 3aME€4aHuil mpoBepsmoero npenojaasarensd. CrpaHuibl pedepara He0OOXOAUMO MPO-
HyMmepoBarth. I1epBoi cTpaHULIed CYUTACTCS TUTYJIBHBINM JIUCT, HA KOTOPOM HOMEpP CTPaHULBI HE
craButcs. OOt 00beM padoTsl — oT 12 1o 15 crpanun popmarta A-4 (297x210 MM) U U3I0XKE-
Hue TekcTa 14 keriem uepes 1,5 nnrepBaia.

Hoxnan (ycTHoe coobiienne) mo pedeparty npencTaBiseT co0oit kpaTtkoe (5-7 MUH) U3JI0-
KEHHE CYTH BBIIIOJHEHHOW palbOoThl, COMPOBOXKIAIOIIEECs] KOMIBIOTEpPHOM mpe3eHTanue. Ilo-
CIIEIHSAS TOJKHA BKJIOYATh He Oosiee 12-15 cimalinos.

[Ipu mpoBepke pedepara mpernoaBaTeNeM OL[EHUBAIOTCS:

* 3HaHue (HaKTUIECKOTO MaTepHasia, yCBOCHUE OOIUX MPEACTaBICHUH, TOHIATHI 110 TeMe pede-
para, a TakXke 10 U3y4aeMOW JUCLUIUINHE;

* CooTBeTCTBHE MEXAY TEMOI U coaepKaHueM pedepara.

* CreneHb 000CHOBAaHHOCTH apr'yMEHTOB M 0000IIEHUH, JIOTHYHOCTb U IIOCIEJ0BATEIBHOCTD 13-
JIOXKEHUsl MaTepuana, KOPpeKTHOCTh apryMEHTAlluU, XapaKTep U JOCTOBEPHOCTh IPUMEPOB,
CIOCOOHOCTH K 0000IIEHHIO, ITMPOTa KPYro3opa aBTopa.

* lcnonb3yemble TUTEpaTYpHBbIE HCTOYHUKH.

* KynbpTypa NUCBMEHHOTO U3JI0KEHHs U 0(hOPMIIEHUS MaTepHaa.

* YMeHue 4€TKO U JIOTUYHO JI0JIOKUTh OCHOBHBIE PE3yJIbTaThl paOOTHI.

» KauecTBO 1 MHPOPMATUBHOCTH WILUTIOCTPALIMOHHOTO MaTepHUaa.

* YMeHue rpaMoTHO, YETKO OTBEYATh Ha BOIPOCHI U BECTH apryMEHTHUPOBAHHYIO TUCKYCCHUIO.
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4.2 ®oHJ 01IeHOYHBIX CPEACTB AJIsl IPOBe/IeHUs] MPOMEKYTOUHOM aTTecTalluu

®opma KOHTPOJIS AJIst IPOBEIECHUS POMEXKYTOUHON aTTECTAIMU 10 TUCIHUIIIMHE — 3a4eT
U DK3aMEH.

CryneHTbl 00s13aHbI CIATh 3a4€T B COOTBETCTBUU C PACITUCAHUEM M YUEOHBIM IIJIaHOM. 3a-
yeT sABJseTcs HOPMOI KOHTPOJISL YCBOCHHUSI CTYJIEHTOM Y4eOHOI MPOrpaMMBl 110 JUCIUIIMHE, BbI-
NOJHEeHUs pehepaToB U KOHTPOJIBHBIX paboT. 3a4eT Mo MPOCIYIIAHHOMY KYPCY MOKET ObITh BbI-
CTaBJICH Ha OCHOBAHUHU OIICHKU JESITeIbHOCTU CTY/IEHTa B CEMECTPE, @ UMEHHO - TI0 MOCEIIaeMO-
CTH JIGKLIUH, pe3y/IbTaTaM BBIMOJIHEHUS! KOHTPOJIBHBIX U pedepaToB. CTYyIEHTHI, Y KOTOPBIX KOJIU-
YEeCTBO MPOIYCKOB MPEBBIIIAET YCTAHOBIEHHYIO HOPMY, HE BBIIIOJIHUBILNE BCE BUABI paboOT U He-
yJIOBJIETBOPUTEIHHO pabOTaBIINE B TEUCHHE CEMECTPA, MPOXOAIT coOece0BaHUE C MPEro1aBa-
TeJleM, KOTOPBIN ONpanivBaeT CTyJeHTa Ha MPEeIMET BBISIBICHUS 3HAHUS OCHOBHBIX MOJIOKEHUI
JTUCLUUTUTMHBL. J{71st moy4eHus 3auera 00y4Jaromics TOJKEH 1aTh YIOBIETBOPUTEIbHBIC OTBETHI
Ha BCE BOIPOCHI.

CryneHTbl 00513aHbI CIaTh 9K3aMEH B COOTBETCTBUHU C PACIIMCAHUEM U YUEOHBIM IUIAHOM.
Ok3aMeH sBiseTcsl popMON KOHTPOJSI YCBOGHMSI CTYIEHTOM Y4eOHOIl mporpamMmbl MO JUCIH-
wiHe. Jlo ciaun sK3aMeHa CTYACHT JIO0JDKEH MOJYYHTh 3a4eT IO JAUCHUILTNHE. PexoMenayeTcs
CIIeyIOIINe KPUTEPUN OLICHKU TEOPETUYECKUX 3HAHUM Ha IK3aMEHE.

OneHka «HeyoosnemeopumenbHo» BbICTABISIETCS B TOM CIIy4ae, €CJIU CTYAEHT JE€MOH-
CTpUpYET:

- MOBEPXHOCTHOE 3HAaHUE TEOPETUYECKOI'0 MaTepHaa;

- HE3HAHHE OCHOBHBIX 3aKOHOB, MOHATHI U TEPMUHOB Y4eOHOI NUCIUIUIMHBI, HEBEPHOE
OTIEpUPOBAHUE UMU;

- TpyObIe CTHIINCTUYECKHUE M PEUEBBIC OLTHOKH.

OneHka «y0dosiemeopuneibHo» CTaBUTCS CTYJCHTaM, KOTOPBIE MIPH OTBETE:

- B OCHOBHOM 3HAIOT y4e€OHO-POrPaMMHBINA MaTepHall B 00bEME, HEOOXOIMMOM IS TIPE]I-
cTosiiel yueObl 1 paboThl O Ipodeccuu;

- B LIEJIOM YCBOWJIM OCHOBHYIO JIUTEPATYpY;

- B OTBETaxX Ha BOIIPOCHI UMEIOT HAPYIICHUS B MTOCIIEI0BATEIBHOCTH U3JI0KEHUS YUeOHOTO
MaTepuaia, JEMOHCTPUPYIOT IOBEPXHOCTHBIE 3HAHUS BOIIPOCA;

- IMEIOT KPaTKHE OTBETHI TOJIBKO B paMKax JIEKIIMOHHOTO Kypca;

- IPUBOJAT HEYETKHE POPMYIHUPOBKU OCHOBHBIX MMOHATHH U 3aKOHOB;

- IMEIOT CYIIECTBEHHBIEC MTOTPEUTHOCTH U TPYObIe OMMOKU B OTBETE Ha BOIPOCHI.

O1eHKa «X0pouto» CTaBUTCS CTYACHTaM, KOTOPBIE IIPH OTBETE:

- 00HapYXHMBAIOT TBEPIOE 3HAHHE MPOIPAMMHOI0 MaTepuasa, KOTOPbIM U3JIaraloT CUCTe-
MaTU3HUPOBAHO, MOCJIEIOBATENLHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HauboJee 3HauuMyI0 JJOMOJHUTEIbHYIO JINTEPATYPY;

- IOITYCKAaIOT OT/EJIbHbIE MOTPEIIHOCTH U HE3HAYUTENbHbIE OIIUOKU MTPU OTBETE;

- B OTBETaxX HE JOMYCKAET CEPbE3HBIX OLUIMOOK U JIETKO YCTPAHSET OT/IEIbHBIE HETOUHOCTH
C TIOMOIIIBIO TOTIOJTHUTENBHBIX BOMPOCOB MPENoiaBaTelis.

O1eHKa «OmaUuYHO» CTaBUTCS CTYJICHTaM, KOTOpPbIE IPU OTBETE:

- 00HapyXHMBaIOT BCECTOPOHHEE CUCTEMATHUECKOE U TITy00KOE 3HaHUE MPOTPAMMHOI0 Ma-
Teprana (3HaHHe OCHOBHBIX MMOHATUH, 3aKOHOB M TEPMUHOB Y4€OHOH NUCIUIUINHBI, YMEHUE OTie-
pUpOBATH UMH);

- U3JIAraloT MaTepua JOrMYHO, MOCIE0BaTEIbHO, PA3BEPHYTO U YBEPEHHO;

- U3JIaTal0T MaTepual ¢ TOCTATOYHO YETKUMHU (POPMYIHUPOBKAMHU, MTOATBEPKIAEMBIMU I'pa-
dukamu, muppaMu UM IPUMEPAMU;

- BJIQZICIOT HAYYHBIM CTHJIEM PEYH;

- IEMOHCTPUPYIOT 3HaHHE MaTepHuala JIEKUUH, 0a30BbIX y4eOHUKOB M JIOTIOJIHUTEILHON
JUTEPATYypPHL.

4.2.1. Bonpochbl K IK3aMeHY:
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10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

Crparerus u TakTHKa 3allUThl Cpebl OOUTAHUS.

Knaccudukanus 0CHOBHBIX HUCTOYHHMKOB 3arps3HEHUN M METO/0B NepepadOoTKU ra3000-
Pa3HBIX, KUJIKHUX U TBEPABIX POMBIIUICHHBIX OTXOJ0B.

TexXHOreHHBIE 3arpsI3HEHUs] OKPYKAIOLIEN CPEIbI.

OCHOBHBIE NPUHIIMIIBI CO3/1aHUS OE30TXOAHBIX U MAJIOOTXOAHBIX TEXHOJIOTUH € MCIIOJIb-
30BaHMEM MEMOPaHHBIX METOJIOB (Ha IPUMEpPE CO3IaHUS 3aMKHYTHIX IO BOJIE TEXHOJIOTHU-
YECKUX LIUKJIOB IIPH ITPOU3BOJICTBE MOJIUAPAMUIHBIX BOJOKOH).

KonTpons pH 1 MUKpOKOIMYECTB 3arpsI3HAIONIMX BEIIECTB B aTMocdepe, ruapocdepe, Jiu-
Toc(hepe C UCMONB30BAHUEM CTEKJISHHBIX M3MEPUTENBHBIX 3JEKTPOJIOB U CEIIEKTUBHBIX
3JIEKTPOAOB C HOHOOOMEHHOH MOBEPXHOCTHIO.

OCHOBHBIE TPUHLIUIIBI XPOMATOTPA(PUUECKOTO ONPEAETICHUSI MUKPOKOMIIOHEHTOB B I'a30-
BBIX, BOJHBIX U BOJTHO-OPTaHUYECKUX pacTBopax. Vcnoiap3oBaHne MeMOpaHHBIX METOJIOB
obecrieueHus 3aJaHHBIX 3HaYeHU pH 37110€HTOB.

MemOpaHHBIE METO/BI pereHeparus abcopOeHTOB (Ha mMpUMepe OYMCTKH BO3AyXa M Me-
TaHa OT AUOKCHJIA CEPBI U YTIICKUCIIOTO Iasa).

Meroapl TEPMUYECKON HEUTpAIM3aLUU OTXOIALIUX Ta30B C MCIOJB30BAaHUEM HAHO- U
MHUKPOCTPYKTYPUPOBAHHBIX MEMOpaH € KaTAIMTHUECKONW COCTaBIIAIOLICH.

Knaccuyeckne u 351eKTpOXMMUYECKHE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE METOBI 00€3-
BPEKUBAHMsI TOKCUYHBIX IPUMECEH ¢ UCIOJIb30BaHUEM MEeMOpaH (OKHCIEHHE KHCIOpO-
JIOM BO3]lyXa, XJJIOPUPOBAaHNE, O30HUPOBAHHUE).

OuncTKa ¥ KOHLICHTPUPOBAaHUE PACTBOPOB, HEUTPAIU3aLUsl KUCIOTHO-OCHOBHBIX CTOKOB,
pereHepariysi abcoOpOEHTOB M peKyIepaius TBEpAbIX 0TX0A0B (Ha mpuMepe nepepadoTKu
IUTACTUKOBBIX OYTBUIOK) METOJIOM IEKTPOIHAIN3A.

[lepepaboTka CTOUHBIX BOJ MAaCIOXUPKOMOMHATOB, MPEANPUATHNA HEYTIHONW U LIEIITIO-
JI03HO-0yMaXHOH MPOMBIIUIEHHOCTH METOJIaMH MUKPO- U YJIbTpadUiIbTPaLUH.
OO6patHbIif 0cMOC B KOOMHHUPOBAHHBIX MEMOPAHHBIX METO/1aX NEpepadOTKU 1 00e3BpEKU-
BaHUs KXUIKUX PaZIMOAKTUBHBIX OTXOJOB, U3BJICUCHUSA U PEKYNEPALNN TSKEIBIX METaJl-
JIOB.

be3zoTxonHble 1 pecypcocOeperaromnme TeXHOI0Tun

Baxwuelimme THIOBBIE DKO3aLUMTHBIE ITpouecchl. [locnenoBaTenbHOCTh CTaAUM pa3pa-
0OOTKH TIpolIecca OYUCTKH.

Be3zoTxoanbie u pecypcocbeperaromye TEXHOIOIMH UCTIONb30BaHuUs BOJbI B TEXHOCHEpE.
Konuenmus 0e30TX0IHOr0 IPOU3BOJICTBA.

[IpuHIMIBI COBEPIIIEHCTBOBAHUS CYIECTBYIOIINX IIPOU3BOCTB.

be3zoTxonHble U pecypcocOeperaroue TEXHOIOIH UCTI0Ib30BaHus BObI B TEXHOCHEpE.
TunoBble CXeMbI OpraHU3alliy IPOU3BOJCTBEHHBIX ITPOLIECCOB.

Baxneliye TUIIOBBIE YKO3aIIUTHBIE TPOLIECCHI. TEXHOIOTHYECKHUE, IKOJIOTUUECKUE U
HYKOHOMUYECKNE IPUHLIUIIBI.

Craaun pa3paboOTKH MPOLECCOB OYUCTKU C MCIIOJIb30BaHMEM MEMOPAHHBIX TEXHOJIOTHH.

4.2.2 Tlpumep 3K3aMeHAIIMOHHOTO OuJIeTa:

®eepanbHOe rocy1apcTBEHHOE 00pa3oBaTe/IbHOE YUpeKIeHue
BbICIIEr0 00pa30BaHUA
«Ky0aHCKHil rocy1apCcTBeHHbIN YHUBEPCUTET»
Hampasnenue nonrorosku 20.03.01 TexunocdepHnas 6€30macHOCTb
[Tpoduns: be3onacHOCTh TEXHOIOTMUECKUX MPOIIECCOB M MPOU3BOCTB
Kadenpa ¢pusuueckoit xumun

JAucnunimmaa «MemOpaHHbIe TEXHOJIOTUU B 00ecriedeHUH TeXHOoC(hepHOoil 0€30MacCHOCTH»

IK3aMeHALMOHHBIN Omiaer Ne 1
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1. Knaccudukaius OCHOBHBIX HCTOYHUKOB 3arpsI3HEHUM U METOJIOB TIEpEepadOTKH
I‘a3006pa3HBIX, KUJKHUX U TBCPABIX TPOMBIINIIICHHBIX OTXO0B.
2. besorxonHble U pecypcocOeperarmme TeXHOJIOTHH.

3aBenyrounii kadenpoit
JI-p XUM. HayK, podeccop B.1. 3a6omnorkuii

OueHoYHbIE cpeaCcTBa ISl MHBAIHMIOB M JIUIl C OTPAHUYEHHBIMHA BO3MOXXHOCTSIMH 370pPO-
BbsI BBIOMPAIOTCS C YUYETOM MX MHAWBUAYAIBHBIX MCUXO0(QU3NIECKUX OCOOCHHOCTEH.

— IIp¥ HEOOXOANMOCTH MHBAJIUAAM U JIUIAM C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI
IPEOCTABIISCTCS JOMOJHUTEIFHOE BPEeMs /IS IOATOTOBKM OTBETA Ha 3K3aMEHE;

— IpY MIPOBEJICHNUH MPOLEAYPhl OLICHUBAHUS PE3yJIbTaTOB O0YYEHHSI MHBAJIH/OB M JIUII C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IPEAYCMATPUBACTCS UCIOJIb30BAHUE TEXHUYECKUX
CPEZICTB, HEOOXOMMBIX UM B CBS3M C X MHIUBHIyaIbHBIMU OCOOCHHOCTSMU;

— IpU HEOOXOAUMOCTH ISl 00YUAIOIMIKUXCS C OTPAaHMYEHHBIMH BO3MOYKHOCTSMU 3JI0POBbSI
Y MHBAJIMIOB MPOLEAYpa OLEHHBAHUS PE3YJIbTaTOB OOYYEHHUS IO AUCIMIUIMHE MOXKET IIPOBO-
JUTHCS B HECKOJIBKO ATAIOB.

[Tpouenypa oneHUBaHU Pe3yabTATOB O0YUCHNS HHBAIHIOB U JIUII C OTPAHNYCHHBIMHU BO3-
MOYHOCTSIMH 3/J0POBbS 110 JUCUUTUIMHE (MOJYIIIO) IPeAyCMaTPUBAET MPel0CTaBIeHNE HH(pOpMa-
1M B pOpMax, aJanTUPOBAHHBIX K OTPAaHWYECHUSAM UX 37I0POBBS U BOCIIPUATHS HH(POPMAITUH:

Jnst a1 ¢ HapyIIEeHUSIMUA 3pSHUS:

— B TIeYaTHOM popMe YBEITUICHHBIM MIPUPTOM,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JI7st U1 ¢ HapyIICHUSIMH CITyXa:

— B meyaTHoi (opme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B IIe4aTHOM opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

S. IlepevyeHb OCHOBHOM M 10NOJIHUTEIbHON y4eOHOM JIUTEPATypbl, HEO0XOAUMOH IS
OCBOEHHUS TUCUMILIUHBI (MOTYJIs1)
5.1 OcHoBHasi ITUTEpaTYypa:

1. MemOpanHas snexktpoxumus [ Tekcr] : yueOGHOe mocobue st 00yJaromuxcst 0 OCHOBHBIM 00-
pa3oBaTeNbHBIM [IPOrPaMMaM BbICHIET0 00pa30BaHuUs YpOBHA OakallaBpuaT U MarucTpaTypa o
HarnpasieHusiM noarorosku 04.03.01 u 04.04.01 / [H. A. Kononenko, O. A. Jlemuna, H. B.
Jlo3a u ap.] ; M-Bo o6pa3oBanus u Hayku Poc. ®enepanun, Kybanckwuii roc. yH-T. — [2-€ U31.,
uctp. u gon.]. — Kpacnonap : [Kybanckuii rocynapctBenusiii yauusepcurert], 2017. — 290 c. :
WI. - ABT. yKa3aHbl Ha 000poTe TUT. J1. — bubnuorp.: ¢. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynzaep, M. BBenenue B MeMOpanHyto TexHomoruto [ Teker] : [ygeOHnoe mocobue] / M. Mynaep
; mep. ¢ anria. A. FO. AnenteeBa, I'. I1. Ammonsckoit ; moxn pen. B. I1. JIy6sru. — M. : Mup,
1999. — 513 c. : un. — bubamorp. B konne ri1. — ISBN 5030031146. — ISBN 0792309790.

3. Jlapuonos, H. M. IIpomsbItiuieHHAast 25KOJIOTHS [ DIEKTPOHHBINA pecypc] : yueOHUK U MPAKTUKYM
TSt akagemudeckoro OakamaBpuata / H. M. Jlapuonos, A. C. Pa0bimieHKOB. — 2-€ U3]1., epe-
pab. u gom. — M. : FOpaiit, 2015. — 381 ¢. — https://biblio-online.ru/book/E7492 A42-9F3E-
4872-AC6F-A1B11F2C17D5.

4. bynseikuna, T. A. IIporeccel n anmapatsl 3amuThl tuapocdepsl [Tekcr] : yaeOHoe mocodue st
ctyneHToB By30B / T. A. Byneikuna, C. I'. EmenbanoB. — M. : Akagemus, 2010. — 287 c. : wi. —
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(Bricmee mpodeccronanbHoe 00pazoBaHue. 3amuTa OKpysKaromei cpeanl). — bubnmorp. : c.
281-284. — ISBN 9785769565618.

5.2 lonoJiHUTeIbHAS JIUTEpaTypa:

1. BerowmkuH, Anekcanap ['puropseBud. [Iponieccsl u anmapaThl 3alIUTHl OKPY>KAIOIIEH Cpeibl
[Tekcr] : yueOHOE mocobue nmst cTyaeHToB By30B / A. I'. Beromkun. — M. : Beicmias mikona,
2008. — 639 c. : ui. — ([ns Beicuieil yueOHbIX 3aBefeHud. OXpaHa OKpyXarouie cpeabl). -
Bubnuorp. : c. 633-635. — ISBN 9785060057621.

2. TlepBoB, Anekceii ['epmanoBud. CoBpeMeHHBIE BBICOKO3(P(HEKTHUBHBIE TEXHOJIOTHH OYUCTKH
NUTHEBOI W TEXHUYECKON BOJBI C MPUMEHEHHEM MeMOpaH: o0paTHBI 0cMOC, HaHO(UIIbTpa-
s, ynbTpadunstpanus [Tekct] / A. I'. TlepBos. - M. : U3a-Bo Accconnanuu CTpOUTETBHBIX
BYy30B, 2009. — 231 c. : un. — (bubnuoreka HayyHbIX pazpaboTok u npoekroB MI'CY). - bub-
Juorp. : c. 224-227. — ISBN 9785930936919.

HJ’IH OCBOCHUA NUCHUIIIMHBI MHBAJIWAAMU U JIUIAMH C OTpaHNUYCHHBIMU BO3MOXKHOCTIMU
3A0POBbA UMCIOTCA U3AaHU B DJICKTPOHHOM BUIC B 3JIGKTpOHHO-6PI6HI/IOT€‘IHHX CHUCTEMAX

«Jlaub» u «lOpaitT».

5.3 [lepuoauyeckue U3TaHUA:

f—

Kypnan “Green Chemistry”

2. Bcepoccuiickuii HayYHO-METOANYECKUN U MH(OpMAIIMOHHBIHN sXypHau "be3onacHocTs B
TexHocdepe"

Pedeparusnsiii xypaan (PXX) "Puck u 6e30macHOCTh"

4. Hurepuer-xypHan "TexHonoruu texunochepHoit 6e3omacHoCcTH"
(http://ipb.mos.ru/ttb/index.html)

(98]

6 Ilepeuennb pecypcoB MH(OPMAIIMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTH «UHTEepHET»,
HeO0XO0AUMBIX /IJIS OCBOCHHSI JUCHUIJIMHBI (MOTYJISA)

1. http://elibrary.ru/ Hayunas snextpoHHas OnbanoTexa

2. http://www.ecolife.ru XXypnan "Dkonorus v ;xu3Hp"

3. http://www.chemnet.ru Xumudeckas UHOPMAIIMOHHAS CETh

4. http://ipb.mos.ru Hayunsiit UnTepueT-nopran "TexHOIOTHMH U cCHCTEMBbI 6e301acHOCTH"

5. http://ipb.mos.ru/ttb/index.html MaTepHeT-x)ypHan "TexHonoruu TexnochepHoit 6e3-
OIacHoCTH"

6. http://econavt.ru/instrukcii-po-ohrane-truda/dokumenty - baza HOpMaTUBHBIX TOKYMEH-
TOB I10 OXpaHe Tpya.

7. http://gostexpert.ru - Eqnnas 6a3a rocros POD.

8. http://www.fips.ru - ®enepanbHbIil HHCTUTYT NATEHTHONW COOCTBEHHOCTH.

9. http://www.viniti.msk.su/ - Bcepoccuiickuii MHCTUTYT HAyYHOUM M TEXHUUYECKOU HHDOP-
Maruu (BUHUTHN).

10. http://www.icsti.su/portal/index.html - MexyHapO HBIN IEHTP HAYYHON U TEXHUYE-
ckoii napopmanuu (MLIHTN).

11. http://www.vntic.org.ru/ - Bcepoccuiickuii HaydHO-TEXHUYECKUI MHPOPMAITMOHHBII
uentp (BHTULI).

12. http://www.gpntb.ru/ - ['ocynapcTBeHHast myOanYHas HAYIHO-TEXHUYECKass OMOIMOTEeKa
(I'TIHTB).

13. http://www.uspto.gov/web/menu/search.html - ba3a manaeix narearos CIIA.

14. http://www.epo.org/searching/free/espacenet.html - ba3za qanabsx mareHTos 6omee 70
CTpaH MUpa.
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15. http://www.i-r.ru/ - xypnan "M3o0peraTens 1 pauroHaaIu3aTop"”

16. http://www.intelpress.ru/ - >xypHan "UHTemnexTyanbHas COOCTBEHHOCTh"

17. http://patents-and-licences.webzone.ru/index.html - )xypHan «IlaTeHTbl 1 TULEH3UN»

18. http://www.patentinfo.ru/ - >xypHan «IlaTeHTHBIN MTOBEPEHHBI»

19. http://www.tehlit.ru/1lib_norma_doc/6/6965/index.htm MeToauyeckue pekoMeH1aluu
1o oneHke 3¢ (HEeKTUBHOCTH HHBECTULIMOHHBIX MPOEKTOB (BTOpas penakuus) (oduim-
aJIbHOE U3JJaHKUE YTBEPKACHO MUHUCTEPCTBOM SKOHOMUKU PD, MunucrepcTBoM ¢u-
HaHcoB P®, ['ocynapcTBeHHBIM KOMUTETOM P® 10 CTpOUTENBHOM, ApXUTEKTYPHOU 1
skummiiHor noymTuke oT 21.06.1999 r. Ne BK 477), M., Oxonomuxka, 2000 r.

7 MeToanueckne yKa3aHHs 1Jis1 00y4aroIUXcsl M0 OCBOCHUIO TUCHHUIINHBI (MOLYJI51)

OCHOBHBIM BUJIOM ayJUTOPHOH pabOThl CTYACHTOB SIBJIAIOTCS JEKIIMOHHBIE U CEMUHAp-
CKHE 3aHATHUS.

CemuHapckHe 3aHATHSI CIY)XaT Ul 3aKpEIUIEHUS M3Y4EHHOrO MaTepualla, pa3BUTHUS
YMEHUH U HaBBIKOB ITOJATOTOBKH JOKJIA0B, COOOIEHHH, MPHOOPETEHHUS OMbITa YCTHBIX ITyOIHY-
HBIX BBICTYIUIEHUH, BEJICHUS JUCKYCCUH, apT'yMEHTAIMK U 3aIIUThl BBIIBUTAEMBIX TOJO0XKEHUH, a
TaK)Ke NIl KOHTPOJIS MPENOoJaBaTeIeM CTEIEHH MOATOTOBIEHHOCTH CTYAEHTOB IO M3y4aeMou
JUCLUIUIMHE.

CeMuHap npeamnonaraet CBOOOJHBIN 0OMEH MHCHHUSIME 110 n30paHHON TeMaTuke. OH HaYH-
HAeTCsl CO BCTYMUTEIBHOIO CJI0BA MPENoAaBarTes, GOpMyIUpPYIOLIEro edb 3aHATUS U XapaKTe-
PHU3YIOLIETO €ro OCHOBHYIO MPOOJIEeMaTHKy. 3aTeM, KakK MPaBHIIO, 3aCIyLIMBAIOTCS COOOIICHUS
cTyaeHToB. OOCyX/IeHHEe COOOIEHUSI COBMEIIAETCS] C pACCMOTPEHHEM HAaMEUYEHHBIX BOIIPOCOB.
Coo01enus, mpearnoiaraloIye aHalIu3 MyOoIuKauii Mo OTAEIBHBIM BOIPOCaM CEMUHAPA, 3aciTy-
IIMBAIOTCS OOBIUHO B cepeauHe 3aHsTus. [loompsercs BblABMKEHNE U 00CYXK/I€HUE aJIbTePHATHB-
HBIX MHEHUH. B 3aK/II04NTEIHHOM CIIOBE MPETo1aBaTellb NOBOIUT UTOTH O0CYXKIEHHS U 00OBSIB-
JSIET OLICHKH BBICTYIABUIMM CTyI€HTaM. B 11esX KOHTpOIIsl HOATrOTOBIEHHOCTH CTYAECHTOB U IPU-
BUTHUSI UM HABBIKOB KPaTKOTO MMCbMEHHOI'O M3JIOKEHUS CBOMX MBICJIEH IpENojaBaTellb B XO/€
CEMHMHAPCKUX 3aHITUH MOXKET OCYIIECTBIATh TEKYIIIMHA KOHTPOJIb 3HAaHUH B BHJIE YCTHOTO OIpoca
WJIY TUCbMEHHBIX ITPOBEPOYHBIX PadOT.

ITpu moAroToBKE K CEMUHAPY CTYAECHTHI UMEIOT BO3MOXHOCTb BOCIIOIb30BAThCSI KOHCYIIb-
TausAMU npenogasatens. Kpome ykazaHHBIX TEM CTYAEHTHI BIIPAaBE, 10 COTJIACOBAHUIO C IIPEIO-
JlaBaTesieM, U30upaTh U ApYrue HHTEPECYIOIINE UX TEMBI.

KagecTBo yuebHOI pabOThI CTYACHTOB IPEIoIaBaTeNb OIICHUBACT B KOHIIE CEMUHApA, BbI-
CTaBJIsAs B pabounii )KypHa TeKyuue oleHkH. CTyIeHT UMEeT IPABO 03HAKOMUTHCS C HUMHU.

MeToanka HanMcaHus pedepaToB U 10KJIAI0B

Iesabro HanncaHus pedepaToB ABIAETCA:

- MPUBHUTHE CTYACHTaM HaBBIKOB OMOIMOrpauvyeckoro moucka HEOOXOAUMOW JHUTEepa-
Typhl (Ha OyMa)KHBIX HOCUTENSX, B 2JIEKTPOHHOM BUJIE);

IPUBUTHE CTYAECHTAM HaBBIKOB KOMIIAKTHOTO M3JI0KEHHUSI MHEHUS aBTOPOB U CBOETO CYXIEHHUS 110
BbIOPaHHOMY BOIIPOCY B MMCbMEHHOMN ()OpMe, HAYYHO IPAMOTHBIM S13bIKOM U B XOPOILEM CTHIIE;

- mproOpeTeHne HaBbIKa FPAMOTHOTO O(OPMIICHHS CCHUIOK Ha HCIOJIb3yeMbIe HCTOUHHUKH,
IIPABWJIBHOTO LIUTHPOBAHMSI aBTOPCKOTO TEKCTA;

- BBISIBJICHHME U Pa3BUTHE Y CTYJIEHTa MHTEPECA K ONPEAEICHHON HAyYHOU U IPAKTUIECKOU
poOjeMaTuke ¢ TeM, 4TOObl UCCIIEOBAaHUE €€ B AaJbHEHUIIEM MPOAOJIKAIOCh B MTOATOTOBKE U
HalMCaHUM KYPCOBBIX U AUIIJIOMHON PaOOTHI M NANbHEHIINX HAyYHBIX TPYAAX.

OcHOBHBIE 32[1a4H CTY/ICHTA IIPU HaIlMCaHUU pedepara:

- C MAaKCHUMaJbHOHN MOJHOTON MCIOJIB30BATh JUTEPATYPY MO BHIOPAHHON TeMe (KaK peKo-
MEHJIyEeMYI0, TaK ¥ CAMOCTOSTENILHO M0100paHHYI0) 115l IPAaBUIIBHOTO TOHMMAHUs aBTOPCKOM 110-
3ULNY;

- BepHO (0€3 NCKaKEHHS CMBICIIA) TIEpeIaTh aBTOPCKYIO MMO3UITUIO B CBOCH padoTe;
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- YACHUTB JJ1s1 ce0sl M M3JI0KHUTh IIPUYMHBI CBOETO COTIacus (Hecoraacus) ¢ TeM WIH HHBIM
aBTOPOM I10 JaHHOM mpobiiemMe.

TpeboBanus K coaep:kaHnio peepara:

- MaTepuaJ, UCIIOJIb30BaHHBIN B pedepare, T0IKEH OTHOCUTCS CTPOTrO K BHIOPAHHO TeMe;

- HEOOXOJMMO U3JI0KUTh OCHOBHBIE aCIIEKTHI MTPOOJIEMBI HE TOJIKO I'PaMOTHO, HO U B CO-
OTBETCTBUHU C TOHM WIJIM MHOM JIOTHKOHN (XPOHOJOTUYECKON, TEMATHICCKOM, COOBITHITHOM U JIp.)

- TIPY U3JIOKEHUU CIIEIyeT CIPYIIUPOBATh HJIEH Pa3HBIX aBTOPOB 10 OOLTHOCTH TOYEK 3pe-
HUS WIN 110 HAYYHBIM IIKOJaM;

- pedepar nOKEH 3aKaHUYMBATHCS MOABEICHHEM HUTOTOB IPOBEIECHHON HCCIIE0OBATENbCKOM pa-
OOTHI: colepKaTh KpaTKUi aHaInu3-000CHOBAHNE MPEUMYILECTB TOW TOUKU 3pEHHS 10 paccMmar-
pUBaeMOMY BOIIPOCY, C KOTOPO# BBl conuaapHsl.

Crpykrypa pedepara.

1. Haunnaercs peepar ¢ TUTYIBHOTO JIUCTA.

O6pa3zerr ohopmIIeHHs TUTYIBLHOTO JIUCTA s pedepaTta mpuBeeH B (DOH/IE OIIEHOYHBIX CPEICTB
10 JaHHOM OUCIUILINHE.

2. 3a tutynsHBIM JUcTOM cienyeT Coneprxanue. Coaepkanue - 3To Tuiad pedepara, B KO-
TOPOM KaXKJJOMY pa3/ieiy 0JKEH COOTBETCTBOBATH HOMEP CTPaHUIIbl, HA KOTOPOW OH HAaXOAUTCSI.

3. Tekct pedeparta. OH 1eTUTCS HA TPHU YACTH: BBEICHHE, OCHOBHAS YacTh M 3aKJIIOUYCHHE.

a) Beenenue - paznen pedepara, nocBseHHBIH TOCTAaHOBKE MPOOJIEMBbI, KOTOpas OyaeT
paccMaTpuBaThCs 1 0OOCHOBAHUIO BHIOOPA TEMBI.

6) OcHOBHAas 4acTh - 3TO 3BEHO pabOTHI, B KOTOPOM IOCIIEI0BATEIBHO PACKPHIBACTCS BbI-
OpanHas Tema. OCHOBHAsl 4acTh MOXKET OBITh Mpe/ICTaBICHa KaK LEIbHBIM TEKCTOM, TaK U pa3fe-
JeHa Ha riaBbl. [Ipu He00X0AMMOCTH TEKCT pedepara MOKET JOMOTHATHCS HIUTIOCTPALUAMU, Ta0-
JTUIaMu, TpauKkaMu, HO MU HE CIIETyeT "TIeperpyxarh” TeKCT.

B) 3aKJII0UeHUE - TaHHBII pazjen pedepara J0HKEH OBITh MPEACTABICH B BUJE BHIBOJIOB,
KOTOpBIE TOTOBATCS HAa OCHOBE MOATOTOBJIEHHOTO TE€KCTA. BBIBOABI JOKHBI OBITH KPATKUMHU U
yeTKUMHU. Takke B 3aKII0OYCHUH MOYKHO 0003HAYUTH MPOOIEMBI, KOTOPBIE "BBICBETHIIUCE" B XOI€
pabotsl Hag pedepaToM, HO HE OBUTH PACKPHITHI B padoTe.

4. Cniucok nurtepatypsl. B 1aHHOM criEicke Ha3bIBAIOTCS KaK T€ MCTOUYHUKH, HA KOTOPBIE
CCBIJIAaeTCsl CTY/ACHT IMPH MOATrOTOBKE pedepaTa, Tak U BCE MHBIE, U3YYCHHBIE UM B CBSI3H C €0
NOAroTOBKOH. B paboTe 10KHO OBITH MCIIOIB30BAHO HE MEHEe 5 pa3HbIX UCTOYHHUKOB. Pabora,
BBITNIOJTHEHHAs! C UCIOJIb30BaHUEM MaTepuasa, CoIep Kallerocss B OAHOM HayYHOM UCTOYHHKE, SB-
JsieTcsl IBHBIM IIJIaruaToM U He npuHuMaetcs. Odopmienne Crimcka aurepaTypbl JOHKHO COOT-
BETCTBOBATh TpeOoBaHUsIM OnOImorpadguueckux crannaptoB (cM. Odopmnerue Crucka UCTOY-
HUKOB U JINTEPATYPHI B (POHIEC OLICHOUHBIX CPEJICTB).

O0bem M TexHUYEeCKHE TPeOOBaHMS, IPeAbsBJIsAeMbIe K BbINOJHEHUIO pedpepara.

Pedepar nomkeH ObITh HAOpaH Ha KOMITBIOTEPE U pacrieyaTaH, B BU/I€ UCKIIOYEHUS MOKET
OBITH CIIaH PYKOMMCHBIN BapuaHT. B mocienneM ciyyae pabota qoikHa ObITh HAlMCaHa YETKUM
NOHATHBIM NoYepkoM. Ha Bcex cTpanuiiax paboTsl crpaBa clieayeT OCTaBUTh OIS MO 25 MM IS
MMOMETOK M 3aMEYaHMK MpOoBepstoliero npemnojasareis. OobeM paboThl JOKEH OBITh, KakK Ipa-
BIIIO, HEe MeHee 12 u He Oonee 20 crpanuu. Pabora nomkna BeimonHATECS 12-14 keryiem uepes
uHTepBan 1.5, pa3Mepbl OCTaBISIEMbIX MOJICH: JIEBOE - 25 MM, MpaBoe - 25 MM, HIbKHEE - 20 MM,
BepxHee - 20 MM. CTpaHHIIbI JOJDKHBI OBITH IPOHYMEPOBAHBI.

PaccTosHue Mexny HazBaHHEM 4YacTu pedepaTa WM TJIaBbl U MOCIEAYIOIUM TEKCTOM JOJIKHO
OBITH PaBHO TpeM MHTepBanaM. Ppasbl, HAYMHAIOIIUECS C "KpPAaCHOM" CTPOKH, Ie4YaTaroTcs ¢ ab-
3aIHBIM OTCTYIIOM OT Hadajia CTPOKH, paBHBIM 1.25 cwm.

[Ipu nuTHpOBaHNU HEOOXOIUMO COOMIOATD CIEAYIOLINE TPaBUIa:

- TEKCT LIUTAThl 3aKJII0YaeTCsa B KaBbIYKU M MPUBOAUTCS 0€3 M3MEHEHUH, 6e3 MpOU3BOJIb-
HOTO COKpAIICHUsI HUTHPYEeMOro (parmMeHTa (IpoIycK CIoB, MPEUIOKEHNUH WK ab3alleB JI0IycC-
KaeTcsl, €ClIM He BJICYET MCKaKEHUS Bcero (pparMeHTa, 1 0003Ha4aeTcsi MHOTOTOYHEM, KOTOPOE
CTaBUTCS HA MECTE MPOITYCKa) U 0€3 UCKAKEHHSI CMBICIIA;

- Ka)KJ1as 1MTaTa J0HKHA COMMPOBOXKIATHCS CChUIKOM HAa MCTOYHHUK, OMbImorpadudeckoe
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OIKCaHHE KOTOPOTO JIOJKHO MPUBOAMUTHCS B COOTBETCTBUU C TpeOoBaHMAMHU OuOIMOTpaduue-
CKHX CTaHJapTOB.

Joxaan (ycTHoe cooOIieHue) 1o pedepary npencraBiser codoit kpatkoe (5-7 MUH) H3J10-
JKEHHE CYTH BBITIOJIHEHHON paboThI, CONMPOBOXKIAIOIIEECs KOMIBIOTEpHON mpe3eHnTanue. [lo-
CIIeMHSIA NOJDKHA BKIIOYATh He Oonee 12-15 cnaiimos.

[Tpu nmpoBepke pedepara mpernoaaBaTeaeM OLEHUBAIOTCS:

— 3HaHue (PaKTHYECKOrO MaTepHala, YCBOCHHE OOIIMX MpeACTaBIeHUl, MOHATUH 110 TeMe
pedepara, a Taxke Mo U3y4aeMon AUCIUILINHE;

— CooTBeTCTBHE MEXIY TEMOH U colepkaHueM pedepara.

— CreneHb 00OCHOBAaHHOCTH apTyYMEHTOB M OOOOIICHHIA, JTIOTUYHOCTh U TOCIEIOBATEb-
HOCTb U3JI0KEHHUsI MaTepualia, KOPPEKTHOCTb apryMEHTAIlUU, XapaKTep U JOCTOBEPHOCTh
MIPUMEPOB, CIIOCOOHOCTH K 0000IIEHNIO, IIUPOTA KPyro3opa aBTopa.

— Hcnonb3yemsble tuTepaTypHbIE HCTOUHUKH.

— KynbTypa nucbMeHHOT0 H3II0KEHUS U 0POPMIICHHUS MaTepHraa.

— YMeHue 4€TKO U JJOTMYHO JI0JIOKUTH OCHOBHBIE PE3YNbTaThl paOOTHI;

— KauecTBo 1 HHPOPMATUBHOCTH WILTIOCTPAIIMOHHOTO MaTEpUana;

— VYMeHue TpaMOTHO, Y€TKO OTBEYATh Ha BOMPOCHl U BECTH apryMEHTHUPOBAHHYIO TUCKYC-
CHIO.

[ToaroTOBKa HAYYHOI0 JOKJA1a BBHICTYMACT B KQUECTBE OJTHOM M3 BaKHEUITUX (OpPM ca-
MOCTOSITEIbHON pabOTHI CTY/ICHTOB.

Hayunplii qokman nmpeacTaBisieT co00i MccieJoBaHne TT0 KOHKPETHOU MpobiemMe, U3J0-
JKEHHOE TIepe]l ayIUTOPUEH CIIyLIaTeIICH.

PaboTa mo moAroToBKe MOKIaAa BKIOYAET HE TOJBKO 3HAKOMCTBO C JIMTEPATYPOH IO U3-
OpaHHOI TeMaTHKe, HO U CAMOCTOSATEIFHOE 3YUCHHE OTPEIeICHHBIX BOMPocoB. OHa TpedyeT oT
CTYJICHTa YMEHHUSI TIPOBECTH aHAIIN3 U3YIaeMBbIX BOIIPOCOB, CIIOCOOHOCTH HATJISIHO MPEICTABUTH
UTOTH MPOJICTAHHON pabOThI, U YTO OYECHb BaXXHO — 3aMHTEPECOBATH ayJUTOPHUIO Pe3yIbTaTaMu
cBoero uccienoBanus. CiaeaoBaTenbHO, MOArOTOBKA HAYYHOTO JTOKJIaaa TpeOyeT onpeneaeHHbIX
HaBEIKOB.

[ToaroTOoBKa HAYYHOTO JTOKJIAJa BKIIFOYAET HECKOJIBKO 3TAIOB PaOOTHI:

1. Be1OOp TeMbI HAYYHOT'O JTOKJIA/a;

2. [TonGop maTepuaios;

3. Cocrasiienue miana nokiaga. Padbora Hag TeKCTOM;
4. OdopmiieHre MaTepuajIoB BHICTYIIIICHUS;

5. IloaroroBka K BHICTYILICHHUIO.

CTpyKTypa M colep:KaHue JT0KJIaAa

BBenenue - 370 BCTynuTeNbHAS 9YacTh HAyYHO-UCCIIEIOBATEILCKON PabOThl. ABTOp J10JI-
JKEH TIPUJIOKHUTH BCE YCHIIHS, YTOOBI B 3TOM HEOOIBIIIOM 110 00BEMY pa3jielie MoKa3aTh aKTyallb-
HOCTb TEMBI, PACKPBITh MPAKTUUYECKYIO 3HAUUMOCTD €€, OTIPEJEIUTH 1IEJIN U 3a/1a4l IKCIIepHU-
MEHTa WJIU ero (parMeHTa.

OcHoBHast yacTb. B Heli packpbIBaeTCs COAEpKAHUE TOKIAa.

Kak nmpaBuio, OCHOBHasi 4aCTh COCTOUT U3 TEOPETUUECKOTO M PAKTHYECKOTO Pa3/IeiioB.

B teopernueckoM pasjene pacKphIBAIOTCS UCTOPUS U TEOPUSI UCCIIEyeMON TPOOIIEMBI,
JIaeTCsl KPUTHYECKUM aHAJIN3 JIMTEPATyPhl U MOKA3bIBAIOTCS MO3UIIMU aBTOPA.

B npaktrueckoM pazneiie u3aaratoTcsi METObI, X0, U PE3YJIbTaThl CAMOCTOSATEIBHO
MPOBEJICHHOTO YKCIIEPUMEHTA WK (PparMeHTa.

B ocHOBHOI1 4acTH MOT'YT OBITH TaK)KE€ MIPEICTABIICHBI CXEMBI, JUArPaMMBbI, TAOJIUIIbI, PUCYHKH U
T.JI.

B 3akstoueHnn copepkarcs UTOTH padOThI, BEIBOBI, K KOTOPBIM MPHUIIIEN aBTOP, H PEKO-
MeHJANUH. 3aKITF0YEeHUE JOKHO OBITh KPaTKUM, 00s13aTeIbHBIM U COOTBETCTBOBATH MIOCTABIICH-
HBIM 3aJ1adaM.

CnHcok UCTONb30BaHHBIX UCTOYHUKOB MPEACTABISET COOOM MepeueHb UCTIOIh30BAHHBIX
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KHWT, cTaTei, paMIIInK aBTOPOB MPUBOASTCS B al(paBUTHOM MOPSIKE, IPU ITOM BCE UCTOUYHUKHU
JAl0TCs MoJ o01Iel Hymepaluei TuTeparypbl. B HCXOHBIX JaHHBIX HCTOUYHUKA YKA3bIBAIOTCS
dbamMuIHs 1 MHUITUATBI aBTOPA, Ha3BaHUE PabOThI, MECTO M TOJT U3/IaHUS.

[TpunosxeHue K JoKJIaTy OPOPMIISIFOTCS Ha OTAEIBHBIX JINCTAX, IPUUYEM KaxkI0€ T0JKHO
VMMETb CBOM TEMAaTUYECKHI 3ar0JIOBOK U HOMED, KOTOPBIN MUIIETCS B IIPAaBOM BEPXHEM YIILY,
Hanpumep: «IIpunoxenue 1».

TpeGoBanust kK 0(pOPMIICHHIO T0KJIAA

O0Bem J0KIIazIa MOXKET KoJIeOaThes B mpefenax 5-15 meyaTHpIX CTPaHMIT, BCE MPUITOKE-
HUS K paboTe HE BXOJAT B €€ 00BEM.

Jlokiian nomkeH ObITh BBIIIOJIHEH TPAMOTHO, C COOJIOICHUEM KYIbTYPhI U3JI0KEHUS.

O0s13aTeNBHO JOKHBI HIMETHCS CCBUTKU Ha MCTIOIb3yeMYylo TuTepatypy. JlomxHa ObITH
coOJTI0/IeHA TTOCIIeI0BATEILHOCTh HAMTMCaHUsI OnOIrorpaduyecKoro amnmapara.

Kputepun onenku noxkiaga

- aKTYaJbHOCTh TEMbI UCCIIEIOBAHMUS;

- COOTBETCTBUE COAECPKAHUS TEME;

- ITyOrHa MpopaboTKU MaTepuaa; MPaBUIbHOCTh U MOJHOTA UCIOIb30BaHUS HCTOYHU-
KOB;

- COOTBETCTBUE OPOPMIICHHUS JOKJIaa CTaHJapTaM.

[To ycMoTpeHnuto mpenoaaBarens JOKIaAbl MOTYT OBITH MTPEICTABICHBI HA CEMUHAPAX,
HAyYHO-TIPAKTUYECKNX KOH(pEPEHIMSIX, a TAK)Ke UCTI0JIb30BaThCS KaK 3aueTHbIe padOoThI MO
MPONJECHHBIM TEMaM.

8 Ilepeuens UH(OPMANMOHHBIX TEXHOJIOTHIl, HCMOJIb3YyeMbIX MPH OCYIIECTBJIEHUH
00pa3oBaTeIbHOI0 MpoIecca 1Mo JUCIHUIINHE

IIpu npoBeneHUH JEKIMOHHBIX U IIPAKTUYECKUX 3aHIATUN UCIOJIb3YIOTCS MYJIbTUMEIUN-
HBIC TIPE3EHTAIINH.

Jlnst morcka HHGOPMALIUU MPH NOATOTOBKE K TEKYIIEMY M MPOMEKYTOUHOMY KOHTPOIIIO
HeoOXoaruMo Hajau4re KoMibioTepa ¢ Web Opaysepom, moakoueHHOTO K cetr "MHTepHeT" ¢ 10-
CTYIIOM K TOUCKOBBIM CUCTCMaM OGH.IGI‘O Ha3HaA4YCHMHS.

8.1 Ilepeyenb HE0OXO0AUMOI0 MPOrPAMMHOI0 00ecIeYeHUsI

1. Microsoft Windows 8, 10
2. Microsoft Office Professional Plus

8.2 Ilepeyennb He0OXOAMMBIX HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM M COBpPEeMeEH-

HBIX MPO(ecCHOHATBHBIX 023 TaHHBIX:

1. Enunas 6a3a rocros PO http://gostexpert.ru/

2. baza HOpMaTUBHBIX JOKYMEHTOB 110 OXPaHEe TPyAa

http://econavt.ru/instrukcii-po-ohrane-truda/dokumenty

®denepallbHbII HHCTUTYT MAaTEHTHONW COOCTBEHHOCTH http://www.fips.ru/

4. TlomHoTekcToBas Hay4Has 0a3a JaHHBIX MEXAyHapoaHOTO M3aarenbcTBa Elsevier
http://www.sciencedirect.com

5. MynpruauciuuiimHapHas pedepaTuBHO-OnOIMorpadudeckas 6a3a qaHHbIX UHCTUTYTA
HayuyHoii nHopmanuu CILIA http://apps.webofknowledge.com/

6. Scopus (SciVerse Scopus) MyabTHIUCITUTITHHAPHAS Onbmuorpaduueckas u pedeparuBHas
0a3a IaHHBIX, CO3/IaHHAs U3ATENIbCKON Kopriopanuei Elsevier www.scopus.com

7. TocynapcrBeHHas myOnuyHas HaydHO-TexHHYeckas ononuoreka (I'TIHTH)

http://www.gpntb.ru/

Cnpasouno-npaBoBas cuctema «Koncynerant [Tmoc» (http://www.consultant.ru)

9. ®enepanpHas rocygapcTBeHHass MHGOpPMAIMOHHAs cucteMa «HarmoHanbHas 31MeKTpOHHAs

oubmoTeka» https://H30.pd

(98]
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10.
11.

12.

baza nannbix Hayunoii anekrponnoii 6ubnuoreku eLIBRARY.RU https://www.elibrary.ru
baza oOTKpbeITBIX gaHHBIX MwuHUCTEpCTBA TpyAa U COUUANbHOM 3amuTel P®
https://rosmintrud.ru/opendata

baza maHHBIX npodecCHOHANBHBIX CTaHAapTOB MUHHCTEPCTBA Tpyda M COIMAIbHOW 3a-

mUTEl PO

http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-

reestr-professionalnykh-standartov/

13. ba3bl nanHbIX MuHUCTEPCTBA 3KOHOMUYECKOro pa3sutus P® http://www.economy.gov.ru
14. OdurnmanpHelii caiiT @enepaabHOTO areHTCTBA M0 TEXHUYECKOMY PEryJIHPOBAHUIO U METPO-
noruu http://protect.gost.ru/

9 MarepuajbHO-TeXHHYeCKasi 0a3a, HeoOXoaAMMAas JJIsl OCyLIeCTBJIeHHs 00pa3oBa-

TCJABHOI'0O mMpouecca mo TMCuMIJinHe

MarepralbHO-TEXHHYECKOE 00ECIIeUeHUE TUCITUTIIINHBI 1

oora

No Bua pador
OCHAIICHHOCTh
1. Jleximonnsbie 3ausatusa | Jlekunonnas ayautopus (ayn.234c, 126¢, 322c¢, 422c¢), ocHa-
LIEHHAs IPE3CHTAllMOHHON TEXHUKOMU (IIPOEKTOp, dKpaH, KOM-
MBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM MPOrPaMMHBEIM 00ec-
IICYCHHUCM.
2. CemuHapckue 3ausatusi | Ayautopus (416c¢), ocHaleHHas! MPE3EHTAIIMOHHOM TEXHUKOU
(IpOEKTOP, FKpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIINM
MPOTPAMMHBIM 00€CTICUCHUEM.
3. I'pynnoBeie  (uHnuBH- | JIekiimoHHas ayquTopus ¢ qockou (422c, 416¢, 322¢)
JlyaJbHbIE) KOHCYJbTa-
UK
4. Texkymuit  KOHTpOJIb, | JIekmoHHAs ayauTopus ¢ 1ockou (422¢, 416¢, 322c¢)
MPOMEXYTOUHAs aTTe-
cTamus
5. CamocrosTenbHast pa- | KaObuner ans camocrosarensHoi padotsl (aya. 400c, 401c, 431c,

329¢), OCHAILIEHHBI KOMIBIOTEPHON TEXHUKOW C BO3MOXHO-
CTBIO MOJKIKOYEHHUS K ceTH «HTepHET», mporpaMMon 3KpaH-
HOTO YBEJIMYEHHUSI U 00ECIEUYEeHHBII JOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTENBHYIO CPEy YHHUBEPCUTETA.
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Ilpunosicenue 1
IIpumep odopmiienus pepepara
MUHHCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUMCKOM ®EJEPALINA
denepallbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIIET0 00pa30BaHUs

«KYBAHCKHI T'OCYJIAPCTBEHHBI YHUBEPCUTET»
(@PTBOY BO «Kyo6I'Y»)

Kadenpa pusnuyeckoii xumun

Pedepar no aucrurinHe
MeMOpaHHBIE TEXHOJIOTHH B 00eCTIeYeHIH TeXHOC(hEpHOU 0€30MacHOCTH

Yka3atb Temy pedepara

Pa6oty Beimonaun ®amumnus 1.0.

PakynpTeT XUMHUU U BBICOKUX TEXHOJIOTUHI

Hampasnenue 20.03.01 TexnochepHnas 6e30macHOCTb

[Tpoduns be3onacHOCTh TEXHOJIOTUYECKUX MPOLIECCOB U MPOU3BOICTB

[IpenonaBarens @amunus 1.0.

Kpacunognap 2016
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