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1 Hean u 3a1a4u U3y4YeHUs! AUCHUTLIHHBI

1.1 Heap AucHUNIMHBI

[lenpto Kypca SIBISIETCS CO3MaHHE IEJIOCTHOTO TPEJCTABICHHUS O POJIU COBPEMEHHBIX
SHEPTo- U pecypcocOeperaronux TeXHOJIOTHI B o0ecriedeHur TeXHOC(hepHOit 6€3011acHOCTH, pac-
CMOTPEHHUE TEOPETHUECKUX OCHOB M CIIOCOOOB pean3aliiii METOJJOB MOHUTOPUHTA U 3aIIUTHI T€X-
HOCGEpHI C UCTIOJIB30BaHHEM MEMOPaHHBIX 1 MEMOPaHHO-COPOIIMOHHBIX MporieccoB. PaccmaTpu-
BAlOTCS HE TOJBKO KOHKPETHBIC DHEPTO- U PecypcocOeperammmue TeXHOJIOTHH, HO U MPUHITUIIBI
WX TIPUMEHECHHUS JIJIS TOCTPOSHHS 3aMKHYTBIX TEXHOJIOTHUECKUX CXEM I10 CHIPBIO M PEaKIIMOHHBIM
cpelaM COBMECTHO C JAPYTUMHU MEPEIOBBIMH TEXHOJOTUSMHU, 3aTPAruBarOTCS BOIPOCH KOHIICH-
TPUPOBaHUS, TEPEPAOOTKU M 3aXOPOHEHUS JKUIKUX W TBEPIBIX OTXOJOB, a TAaKXKE METOJIbI
OUYHMCTKH TTOYB MOCJIC TEXHOIOTHYECKUX aBapHid IPH TPAHCIOPTUPOBKE HEYTEPOIYKTOB, PaIuO-
AKTUBHBIX U XUMUYECKUX OTXOJIOB.

1.2 3agauyu JUCHMIIMHDI

—  TOKa3aTh HCTOPHUIO PA3BHUTHUS U KIacCU(UKAIIUIO COPEMEHHBIX YHEPTo- U pecypcocOeperaro-
IIMX TEXHOJIOTUH U YCTPONCTB, UCTIOIB3YyEMBIX B CUCTEMAX 3alIUTHI CPE/Ibl OOUTAHMS;

—  JIaTh TEOPETUYECKHE OCHOBBI MPOIIECCOB, UCIIONB3YEMBIX B ATHX CHCTEMAX;

—  TPOAEMOHCTPHPOBATH HaMOOJIEe TUITMYHBIC KOHCTPYKIIMOHHBIC PEIICHHUS YCTPOWCTB, amma-
paToB U YCTAaHOBOK, IPUMEHSEMBIX B CHCTEMaX KOHTPOJIS 3arPs3HSIOIINX BEIIECTB U COBpE-
MEHHBIX CPECTBAX 3aIUTHl U PeadMINTAIIMU OKPYKAIOIIeH Cpebl;

— O03HAaKOMHUTH C HOBBIMH HANpPaBICHUSMHU JIPY)KECTBEHHBIX OKPYKAIOLICH Cpelie MPOU3BOJI-
CTBEHHBIX TEXHOJIOTHIA;

- MMpOoaHAJIU3UPOBATL JOCTOMHCTBA U HCAOCTATKNU OCHOBHBIX CUCTCM 3alllUThI CPCIAbL O6I/ITaHI/I$I
C TOUKH 3pEHHS pecypcocOepekeHUsI U IKOJIOTUYECKOH 11e71eco00pa3HOCTH;

—  paccMOTPETh MPUHIIUITEI MATEMAaTHIECKOTO MOJICITMPOBAHUS, JISKAIINE B OCHOBE MHKCHEP-
HBIX pacueTOB MEMOPAHHBIX IPOIIECCOB OUYNCTKH U PA3JICICHUS BEIIECTB;

— IIPUBUTH NIEPBUYHBIE HABBIKM MWHXKECHEPHBIX PAacUETOB U MPOrHO3UPOBAHUS PE3YJILTATOB pa-
6OTBI OTACIBbHBIX yCTpOﬁCTB N CJIIOKHBIX TCXHOJIOTHUYCCKUX CXCM, MPCAHA3ZHAYCHHBIX JJIS
MIPEeIOTBpAIEHUS BPEIHBIX BHIOPOCOB B aTMOchepy, ruapochepy u nurochepy.

1.3 MecTo AMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMal

Hucuummuaa b1.B.JIB.08.02. «CoBpeMeHHbIE 3HEPTo- U pecypcocOeperarine TeXHOI0-
TUU» OTHOCUTCS K JUCLMIUIMHAM IO BbIOOpY BapuaTuBHON yacTu bioka 1 «/luctuminse» (Mo-
JIyJIM)» 110 HalpaBJIEHUIO OAroTOBKU «TexHocdepHas 6e3omacHOCTb» nmpoduiis «be3onacHOCTh
TEXHOJOTHYECKHUX MPOIIECCOB U POU3BOJICTB.

Nzyuenuto qucuuminabl «COBpeMEHHBIE SHEPTO- U pecypcocOeperaromume TeXHOIOT N »
JIOJKHO TIPEIIeCTBOBATh U3YUCHHE JUCIHILINH «BhIcias MareMaTuka», «Du3uka», «XuMUs»,
«['mpporazoguHamMuka» U «be30macHOCTb )KM3HENEATEIbHOCTU». 3HAHUS, YMEHUS U BIaJCHUS,
MOJIy4YEHHBIE CTYJIEHTAMH B Pe3y/IbTaTe U3YUECHUS TUCIUIUIMHBI, MOTYT OBITh UCIIOJIb30BAHbI MIPU
W3YYCHUU JUCIUILINH «loHOOOMEHHBIE MaTepUabl A IKO3AIUTHBIX TPOIeccOB», «[Iporecchl
U anmapaTbl BOJOMOATOTOBKH B TeXHOCGeEpe», sl MPOXOXKIACHUSI HAyYHO-HUCCIIEeI0BATENbCKUX
NPaKTUK, TOJTOTOBKH BBIITYCKHOM KBaNM(UKAMOHHONW paboThI M HanbHEeHIIel mpodeccnoHab-
HOU JEeATEILHOCTH.

1.4 TpeGoBaHus K pe3yJabTaTaM OCBOCHUS COAEPKAHMS AUCHUNIHHBI

W3yuenne pmaHHOM y4yeOHOM JMCUMIUIMHBI HampaBlieHO Ha (HOpMHUpOBaHHE Y
obyuaronuxcs cnenyromux kommerennuii: 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-
MaIMOHHOM
o01IecTBe
4. [IK-20 | cmocoOHOCTH IPUHHU- | HAYYHBIE OC- COCTAaBJISITh  TEX- | HABBIKAMU 00-
MaTh y4acTHE B HOBBI MEMOpaH- | HOJIOTMYECKYIO paboTKH  WH-
Hay4YHO-UCCIIeI0Ba- HBIX TEXHOJIO- cXeMmy ImporueccoB | opMauuu U
TEJIbCKUX pa3padoT- Uit OYHCTKH BBIOPO- | MOJIEIHUPOBA-
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:




KomnuectBo yacos
Breaynu-
No HaumenoBanue pazaenon Beero Ay;[;g(:);Haﬂ Topl}{]a;{
pabota
J | 113 JIP | CPC
1 2 3 4 5 6 7
1 CoBpeMeHHBIE METOIBI U CPEICTBA SHEPTO- U PECYP- 10 4 i i 6
" |cocOepexeHusl.
2.  |bapomemOpaHHBIE SHEprocOeperammue TeXHonoruu | 15 6 3 - 6
3.  |DnexkTpomMeMOpaHHBIC TEXHOJIOTHH 15 6 3 - 6
4.  |MemOpaHHBIEe CIOCOOBI OYMCTKH U pa3/iesieHus ra3o | 12 4 2 - 6
5. |Memb0pannas quctuiuisanus. [lepBanoparus 12 4 2 - 6
6. |'ubpuaHpie MeMOpaHHBIE METO B 18 6 4 - 8
[IpumeHeHre COBPEMEHHBIX YHEPTO- U
7.  |pecypcocbeperaromuyx TeXHOJIOTHH B TpoMbInuieHHON 21,8 | 6 4 - 11,8
MIPOU3BOJICTBE
Umozo no oucuyunnune: 103,8| 36 18 - 49,8
2.3 ConeprxaHue pa3ieoB JUCHUNINHBI:
2.3.1 3aHATHA JEKIMOHHOTO THIIA
Ne HaumenoBanue Coxepxanue pasiena dopma TeKyIIEero
paznena KOHTPOJIS
1 2 3 4
1. MeMOpaHHBIE TEXHOJIOTHU B TeXHOChEp-| YCTHBINA Ompoc

CoBpeMeHHbIE METOIbI U
CpeZCTBa SHEPro- U PeCypco-
cOepeKeHHUs.

HOU Oe3omacHoctu Kmaccudukamms oc-
HOBHBIX MCTOYHHMKOB 3arps3HCHUN U Me-
TOJIOB MEePEPa0OTKU ra3000pa3HBIX, KHUJI-
KHX M TBEPBIX MPOMBIIUICHHBIX OTX0JIOB

bapomemOpanHbie sHEPTO-
cOeperaronye TeXHOJIOTHH

BapomemOpaHHble  METOIBI  OYUCTKH.
Muxkpodunbsrparus. Y npTpadribTparus.
OOpartHsiii ocmoc. Ounctka u obecconu-
BaHHUE MPHUPOJIHBIX M CTOYHBIX BOJ pa3-
JMYHOTO COCTaBa C MOMOIIBIO 0OPaTHOTO
ocMoca

Tect

DnekTpoMeMOpaHHbIE TEXHO-
J0TUN

DneKTpoMeMOpaHHbBIe TEXHOJIOTHH obec-
COJIMBAHUS PAaCTBOPOB. DIIEKTPOIHAITIH3a-
TOPBI € ITYCThIM KaHanoM. [Ipoknanounsie
ANEKTPOANATN3aTOPhl. KOHIIEHTpaTOPBHI.
Hacagounsie ayieKTpoanamn3aTopsl, Mpo-
bunupoBaHHbIe MEMOpaHBI, CBEpXIpe-
JIEJIbHBIE TOKOBBbIE pexUMbl CONpsHKEH-
HbIe Y(PPEKTH KOHIIEHTPAITMOHHON TTOJISI-
pu3anuu. DNEKTPOAUATU3ATOPHI ¢ OUIIO-
JSIPHBIMH MEMOpaHaMH.

VYcTHBII onpoc

MemOpaHHBIE€ CTIOCOOBI
OYHCTKH ¥ Pa3ZeeHHs Ta30B

Karanutnueckne MeMOpaHHBIE JIEMEHTBI
OYHUCTKH Ta30B H aTMOC(HEPHOTO BO3TyXa.
MemMmOpaHHBIE peaKTOphl A 0e30TXO0J-
HBIX TPOIECCOB MONYYCHHS] TPOIYKTOB
pY MHUHUMAJIBHBIX JHeprosarparax 0e3
CcOpOCOB CTOYHBIX BOJ U BHIOPOCOB B at-

Tect




Mochepy. Kartamurmaeckoe o00e€3BpekHU-
BAaHUC BbIXJIOIIHBIX Ta30B I[BHFaTeHeﬁ
BHYTPEHHETO CrOPaHusl.

IIpoueccel pasaenenus Bo3ayxa. Kucno-
poxamnpoBosmue memOpansl. [lonydyenue
KUAKOTO TOIJIMBa U3 METaHa B MeM6paH-
HbIX peakTtopax. IIponecc @umepa-
Tpomma

MemOpaHHas IUCTHIUISILIUSA.
IIepBanopanus

MeMmOpanHas muctTwsusa. Monynmu u
YCTAHOBKU ISl TIPOBEICHUS ITporiecca
MeMOpaHHOW muctwusiiuu. [lepBamopa-
nusi. Paznenenue opraHo-MuHepadbHBIX
pacTBOPOM CIIOCOOOM TepBaNOpaIuu

YcrHbIN onpoc

I'uGpuaHbIe MEMOpaHHBIE
METOBI

I'uGpunnsie  G6apoanekTpoMeMOpaHHbIE
TEXHOJIOTUM OYHCTKH BOABI. [lomyueHue
HIETIOYHON 00ECCONICHHON BOJBI IS Ta-
poBoasAHBIX KOTI0B. Koppekuust pH npu-
POJHBIX BOJIL.

Tect

[Ipumenenne cCoBpeMEHHbBIX
SHEPTo- U
pecypcocOeperarmmux
TEXHOJIOTHH B
MIPOMBIIITIEHHOM
MIPOU3BOJICTBE

OumncTKa CTOKOB TaJbBaHUYECKUX MPOU3-
BOJICTB M TIPOU3BOJICTBA MHHEPATHHBIX
ynoOpeHuit. DnexkTpokoarymsius. bec-
CTOYHbIE BOJJ0000OpOTHBIE cucTeMbl. Ilo-
Jy4EHUE MIETOYHON 00ECCOICHHON BOJIBI
JUTSE TIApOBOJSIHBIX KOTIOB. Koppekius
pH npupoansix Boa. CrocoObl pasnuerne-
HUSl OPraHUIeCKUX U HEOPTaHUYIECKUX Be-
niectB. OyHMCTKa OpraHo-MHHEpaIbHBIX
CTOKOB MPOU3BOJCTBA MOJIHAPAMHUIHOTO
BoJIOKHA. [losydeHne cBepX4nuCTO BOJIBI
st TOL u ADC. CpaBHUTENbHBIE XapaK-
TEPUCTUKH MOHHOTO 0OMEHA U AJEKTPOo/ie-
noHu3anuu. OYuCTKa BOJBI OT NMpUMECEn
MOJIMKPEMHHUEBBIX KucioT. Koppekmus
pH pactBopoB Ha D]l ¢ OUIONSPHBIMU
MeMOpaHamu. DJEKTpoAHaIn3Has 00pa-
0OTKa COKOB, MOJIOYHOW CBHIBOPOTKHU.
OuncTKka aMMHOKHUCIIOT. DJIEKTPOIHAIIN3-
Hast oOpabGorka BuHa. Croco0 mepepa-
00TKM OYTBUIOK B Tepe(TaleByl0 KHC-
noty. [lonydeHne sHTapHON KUCIOTHI Ka-
TErOpHH KayecTBa C MOMOIIBIO 3JIEKTPO-
JIMaan3a KaTerOpUH KauecTBa ¢ MOMOIIbIO
anekTpoauanuia O4ucTKa, OCBETICHUE U
o0e33apakuBaHue BojbI B Oacceiinax. Ko-
arynanusa. OuiasTpanus. XJopaTopbl MU
o3oHaTOpHI. [IpobiemMbl onpecHeHUs MOp-
ckoil Boabl (Caynosckast Apasus). [Ipo-
O5eMBbl yTUIIM3AIMH 00pa3yIoLerocst KOH-
neHTpara. TOIUIMBHBIE DSJEMEHTHl Ha
MOHOOOMEHHBIX MeMOpaHax. BricokoTem-
nepaTypHble TOTUTUBHBIE AJIEMEHTHI U3 Ke-
paMUYECKIX MaTEpHUaJoB

Tect
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KOCTb-MeMOPaHa-)KUAKOCTh).
JH3.

bapomeMOpaHHble METOABI B METUIIMHE
(pabouast rpaHuIAa Tra3-MeMOpaHa->KU-
KOCTh). ATnaparsl sl MOJYyYEHUSI Ta30B
MEIMIIMHCKOTO Ha3HayeHus. MemOpaH-
HbI€ METOJIa OYUCTKU B MeAULIUHE (KU[-
I'emonua-

2.3.2 3aHsATHS CEMHUHAPCKOIr0 THIA

No Haumenosanue TemaTtnka NpaKTUYECKUX 3aHATUN dopma TEKyIEero
} paszena (ceMHHapOB) KOHTpPOJIA
1 2 3 4

TOZBI U CPEACTBA
"|3HEPro- " pecypco-

CoBpeMeHHbIE Me-

cOepexeHusl.

MemOpaHHBIE TEXHOIOTHH B TeXHOChEp-
HOI 0e30macHOCTH

VYerHbI onpoc,
MOJrOTOBKA U 3a-
muTa pedepara; uH-
JTUBHUyaJIbHOE 3a/1a-
HUE U KpaTKoe Co-

oO1eHue 1o pe-
3yJIbTaTaM €ro BbI-

MIOJIHEHHUS

bapomeMmOpanHbIe
sHEprocOeperaronme
TEXHOJIOTUHU

Knaccudukanus 6apomeMOpaHHBIX METO-
JIOB TI0 cTerneHu o4ncTk. CrocoOsI pac-
4yéTra 00paTHOOCMOTHYECKUX YCTAaHOBOK

YCTHBIN OIIPOC

DnekTpoMeMOpaHHbIC
TEXHOJIOTUHU

DnekTpoMeMOpaHHbIE TEXHOJIOTUU 00ecco
JIMBAHMS PACTBOPOB. DJIEKTPOAHATIN3A-
TOPBI C MyCThIM KaHasoM. [Ipokiianounsie
aneKTpoaranu3aropsl. KoHieHTpaTropsl

YCTHBIN OIIPOC

Hacanounble 351eKTpoauann3aTopsl, Ipo-

dbunupoBaHHbIE MEMOpaHbI, 0COOCHHOCTH

paboThI B CBEPXIIPEACTHHBIX TOKOBBIX pe-

KUMaxX. DIEKTPOIUAIN3ATOPHI C OUIOJISP-

HBIMH MeMOpaHaMu. VX mpuMeHeHHe B -

IEeBOM MPOMBIIIIIEHHOCTH U JUISl TTOJTy4e-
HUSI CBEPXYUCTON BOJBI

YCTHBIH OITPOC, TECT

MemOpaHHBI€ CHIO-
COOBI OYMCTKHU U pa3-
JeTICHUS Ta30B

[Ipoueccnl paznenenus Bo3ayxa. Kucmio-
poanpoBosmue MmeMOopansl. [lonydenue
YKUJKOTO TOTUTMBA U3 METaHa B MeMOpaH-
HBIX peaKkTopax

YCTHBIN OIPOC;
TECT; TIOJTOTOBKA U
3amuTa pedepara




[Tpumenenue crioco60B MeMOpaHHOM M- | YCTHBIN OMPOC; WH-
CTHIISIIIUY ¥ TIepBariOpaIiiu TUBUyaTbHOE 3a]a-
HUE U KPaTKoe Co-
oOImIeHwue 1o pe-
3yJIbTaTaM €ro Bbl-
MeMOpaHHast TUCTHII-
5. TTOJTHEHUS
ssauus. [lepBanopanus
['ubpuaabIe 6apO3TEKTPOMEMOPAHHBIC YCTHBIN OTPOC
TEXHOJIOTUHU OYHCTKH BOJbL. [lomyuenue
IEJIOYHOM 00ECCOIEHHOMN BOABI TSI Tapo-
BOASIHBIX KOTI0B. Koppekuwust pH npupo-
w6 5 HBIX BoJ. [IpuMeHeHue snexkTpoauanusa c
6. HOPHJIHRIC MCMOpaH- OUIOISPHBIMI MEMOpaHAMH.
HBIE METO/IbI
YCTHBIM ONPOC; MOJ-
OuncTka OpraHo-MUHEPATBLHBIX CTOKOB
TOTOBKA U 3allUTa
MIPOM3BOJICTBA MOJIHMAPAMUIHOTO BOJIOKHA edbepata
IIpumeHeHue coBpe- p = P
DnexTpoauain3Has 00padoTKa COKOB, MO- |yCTHBIN OMPOC; TO/I-
MEHHBIX YHEPro- u pe- o
JIOYHOM CHIBOPOTKH. OUUCTKAa aMHUHOKHC- | TOTOBKA M 3alllUTa
cypcocOeperaronmx
7. . J0T. DNeKTpoanamn3Has o0paboTka BUHA. pedepata
TEXHOJIOTUH B Mpo-
Crnioco6 nepepaboTku OYTHUIOK B TepedTa-
MBIIJICHHOM TIPOU3- .
BOICTBE neByro Kucnoty. [lomyuenue saTapHOM
KHCIIOTHI KaTErOpUU KauyecTBa C MTOMOIIBIO
ANEKTPOANATN3a KaTErOPHH Ka4ecTBa C I1o-
MOIIIBIO JIEKTPOIUAIN3A

2.3.3 JIaGopaTopHble 3aHATHSA
JlaGopaTopHble 3aHATUS Y4eOHBIM IJIAHOM HE MPelyCMOTPEHBI

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

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs Il CAMOCTOSITEIbHOI pPadoThI
00y4YaIUXCs M0 JUCHUILINHE (MOIYJIIO)

[TepeueHsb yueOHO-METOUIECKOTO 00ECTIEYCHUST TUCITUTUIUHEI T10

HaumenoBanue o
No BBITIOJTHCHHUIO CAMOCTOSITEIIbHON PabOThI
pasznena
1 2 3

CoBpeMeHHbIE Me-
TOJIBI U CPEJICTBA
SHEPTO- U pecypco-
cOepeKeHHUS.

1. MemOpannas snexktpoxumust [Teker] : yueGHOe mocobue ams
00ydJaronuxcsi Mo OCHOBHBIM 0Opa30BaTEbHBIM MPOrpaMMam
BBICIIET0 00pa30BaHUs YPOBHs OakalaBpUaT U MarucTparypa 1o
HanpasieHusaM noarotoBku 04.03.01 u 04.04.01 / [H. A. Kono-
HeHko, O. A. Jlemuna, H. B. Jlo3a u np.] ; M-Bo oOpa3zoBanus u
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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. —
Bubmuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

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

3. Jlapuonos, H. M. IlpombiniuieHHass 3K0JI0THS [DNEKTpOHHBIN
pecype] : y4eOHHMK W TPAKTUKYM I aKaJeMHYecKoro Oaka-
naspuata / H. M. Jlapuonos, A. C. PA0bIIIEHKOB. — 2-€ U31., IIe-
pepab. u gom. — M. : FOpaiit, 2015. — 381 c. — https://biblio-
online.ru/book/E7492A42-9F3E-4872-AC6F-A1B11F2C17DS.

4. TlepsoB, Anekceii ['epmanoBud. CoBpeMeHHBIE BRICOKOA(DPeK-
TUBHBIC TEXHOJIOTUH OYMCTKU NMUTHEBOW U TEXHUYECKOM BOJIBI C
MpUMEHEHUEM MeMOpaH: 0OpaTHBI OCcMOC, HaHOMUILTpAIHs,
yaeTpapunsTpanus [Tekcr] / A. I'. IlepBos. - M. : U3n-Bo Acc-
COLIMAIIMH CTPOUTENBHBIX By30B, 2009. — 231 c. : wi. — (bubnuo-
TeKa Hay4IHBIX pa3paboTok u mpoektoB MI'CY). - bubnuorp. : c.
224-227. — ISBN 9785930936919.

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

bapomemOpanHbIe
sHeprocOeperaro-
IME TEXHOJIOTHH

1. MembOpannas anektpoxumus [Tekct] : yueOHOoe mocodOue st
00yJaromuxcsi M0 OCHOBHBIM 00pa30oBaTeNbHBIM IPOrpaMMaM
BBICIIIETO 00pa30BaHusl YPOBHsI OakallaBpuaT U MarucTparypa mo
HanpasneHusM noarorosku 04.03.01 u 04.04.01 / [H. A. Kono-
Henko, O. A. Jlemuna, H. B. Jlo3a u np.] ; M-Bo o6pa3oBanus u
Hayku Poc. @eneparun, Kybanckuii roc. yH-T. — [2-€ u3., ucnp.
u nomn.]. — Kpacuonap : [KybaHckuii rocy1apcTBEeHHBI YHUBEP-
curet], 2017. — 290 c. : wi. - ABT. yka3aHbl Ha 000pOTE THT. JI. —
bubnuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

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

3. ynbikuHa, TaThsiHa AnekceeBHa. lIponeccsl m ammapatsl 3a-
muThl THApocheps! [Teker] : yueOHOE mocoOue Isi CTYASCHTOB
By30B / T. A. byneikuna, C. I'. EMenbsinoB. — M. : Akanemus,
2010. — 287 c. : un. — (Beicuiee npodeccrnoHanbHOe 00pa3oBa-
HUe. 3alUTa OKpysKaromen cpensl). — bubauorp. : c. 281-284. —
ISBN 9785769565618.

4. BerowmkuH, Anekcanap I'puropsesud. Ilponeccs! u annapatsl
3aIUTHl OKpYyKaromie cpeasl [Tekct] : yuebHOe mocodue st
ctynentoB By30B / A. I'. Beromkun. — M. : Bricuias mikona,
2008. — 639 c. : un. — (s Boiciie yueOHbIX 3aBefieHuil. OxpaHa
OKpyXaromiei cpenpl). - bubmuorp. : c. 633-635. — ISBN
9785060057621.
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5. Meroauueckne peKOMEHIAUN K OpraHU3alK ayAUTOPHOU U
BHEAYJAUTOPHON (CaMOCTOSATENBbHOM) pabOThl CTY/IEHTOB: METO-
nuueckue ykazanus / coct. T.II. Ctopoxenko, T.b. [TounHOK,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

DnekTpoMeMOpaH-
HBIE TEXHOJIOTUU

1. MemOpannas snexktpoxumusi [Teker] : yueGHOe mocobOue ams
00ydJaronmxcsi Mo OCHOBHBIM 0Opa30BaTENbHBIM TPOrpaMMam
BBICIIET0 00pa30BaHUs YPOBHs OakalaBpUaT U MarucTpaTypa 1o
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 non.]. — Kpacuogap : [KybaHnckuii rocyapcTBEHHBIN yHUBEP-
cutet], 2017. — 290 c. : wi. - ABT. yka3zaHbl Ha 000pOTE TUT. JI. —
bubnuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnaep, M. Benenune B MmeMOpanHyro TexHosioruio [Tekcr] :
[yaebHOE mocobue] / M. Mynnep ; niep. ¢ aura. A. FO. 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 Isi CTYASCHTOB
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
BHEAYJIUTOPHOHN (CaMOCTOSITEIIPHOM) 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.

MemMOpaHHBIE CITO-
COOBI OYHCTKH U
pa3zeneHus ra30B

1. Mynnep, M. Beenenue B MeMOpanHyto TexHosoruto [Tekcr] :
[yaebHOE mocobue] / M. Mynnep ; niep. ¢ anra. A. FO. AneHTs-
esa, ['. I1. SImmonsckoii ; mox pex. B. II. dyb6sru. — M. : Mup,
1999. — 513 c. : wn. — bubGmuorp. B konme ri. — ISBN
5030031146. — ISBN 0792309790.

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

3. BeromkuH, Anekcanap I'puropsesud. IIpouecchl n anmapatsl
3aIUTHl OKpYyKaromie cpeasl [Tekct] : yuebHoe mocodbue st
ctynentoB By30B / A. I'. Beromkun. — M. : Bricmias miko:na,
2008. — 639 c. : un. — (s BoIciiel yueOHbIX 3aBefieHuil. OxpaHa
OKpyXaromie cpenabl). - bubmuorp. : c. 633-635. — ISBN
9785060057621.

4. Meroanueckue peKOMEHJAIMKN K OpraHu3aluy ayIUuTOPHON U
BHEAYJAUTOPHOHN (CaMOCTOSITEIIBHOW) pabOThl CTYJACHTOB: METO-
nuyeckue ykazanus / coct. T.II. Cropoxenko, T.b. ITounHox,
A.B. becnanos, H.B. Jlo3a. — Kpacnomap: Kyb6anckwuii roc. yH-T,
2018. 89 c.
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MemOpanHas au-
cruusanys. [lepsa-
nopauus

1. Mynnep, M. Beenenue B MeMOpanHyto TexHoyioruo [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.

2. bynpikuna, 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.

3. BeromkuH, Anexcanap I'puropsesud. IIpouecchl n anmapatsl
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.

4. Meroanueckue peKOMEHJAIMKN K OpraHu3aluy ayIUuTOPHON U
BHEAYAUTOPHON (CaMOCTOSATENBHOM) pabOThI CTY/IEHTOB: METO-
nuueckue ykaszanus / coct. T.II. Ctopoxenko, T.b. [TounHOK,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

I'uOpuiHBIE MEM-
OpaHHBIC METOBI

1. MemOpannas annektpoxumus [Tekct] : yueOHOe mocoOue st
00ydJaromuxcsi M0 OCHOBHBIM 00pa30oBaTeNbHBIM IPOrpaMMaM
BBICIIIETO 00pa30BaHusl YPOBHsI OakallaBpuaT U MarucTparypa mo
HanpasneHusM noarotosku 04.03.01 u 04.04.01 / [H. A. Kono-
Henko, O. A. Jlemuna, H. B. Jlo3a u np.] ; M-Bo oOpa3oBanus u
Hayku Poc. @eneparuu, Kybanckuii roc. yH-T. — [2-€ u3., ucnp.
u nomn.]. — Kpacnonap : [KybaHckuii rocy1apcTBeHHBI YHUBEP-
curet], 2017. — 290 c. : ui. - ABT. yka3aHbl Ha 000pOTE THT. JI. —
bubnuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Beenenne B memOpannyio TexHosnoruto [Teker] :
[yaeOHoe mocobue] / M. Mymaep ; niep. ¢ aara. A. FO. AneHTb-
eBa, I'. II. SImnonsckoii ; mox pen. B. I1. Ay6siru. — M. : Mup,
1999. — 513 c. : un. — bubmuorp. B konme 1. — ISBN
5030031146. — ISBN 0792309790.

3. Meronuueckre peKOMEHJAlMK K OpraHu3aluu ayJuTOPHON U
BHEAYJIUTOPHON (CaMOCTOSITEIIBHOW) 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.

IIpumenenue coBpe-
MEHHBIX YHEPro- U
pecypcocOeperaro-
X TEXHOJIOTUH B
MPOMBIIUICHHOM
IPOM3BOJICTBE

1. MemOpannas snexktpoxumusi [Teker] : yueGHOe mocoOue ams
00ydJaronuxcsi Mo OCHOBHBIM OOpa30BaTEIbHBIM 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-€ u31., UCIIp.
u gon.]. — Kpacuogap : [Kybanckuii rocyapcTBeHHBIN 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. Meroauueckue peKOMEHAAIMU K OpraHu3aluy ayIuTOPHOU U
BHEAYJAUTOPHON (CaMOCTOSATENBbHOM) pabOThl CTY/IEHTOB: METO-
nuueckue ykaszanus / coct. T.II. Ctopoxenko, T.b. [TounHOK,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

3. Mynnep, M. Beenenne B memOpannyio Texnomnoruto [Teker] :
[yaeOHoe mocobue] / M. Mymaep ; niep. ¢ aara. A. FO. AneHTb-
eBa, I'. II. SImnonsckoii ; mox pen. B. I1. Ay6siru. — M. : Mup,
1999. — 513 c. : un. — bubmumorp. B konme 1. — ISBN
5030031146. — ISBN 0792309790.

4. bynbikuna, Tarbsina AnekceeBHa.llpouieccsl u amnmapartsl 3a-
muThl Tuapocdeps! [Teket] : yueOHOE mocobue A CTyIEHTOB
By30B / T. A. byasikuna, C. I'. EMenbsiHoB. — M. : Akanemus,
2010. — 287 c. : ni. — (Beicmee npodeccnoHanbHOe 00pa3zoBa-
HUe. 3aIuTa OKpyXaroIiei cpenbl). — bubmuorp. : c. 281-284. —
ISBN 9785769565618.

5. BeromkuH, Anekcaunap ['puropseBud. [Ipormeccs u ammaparb
3amuUThel OKpykaromiei cpenbl [Tekct] : yueOHOe mocobue st
ctynentoB By30B / A. I'. Beromkun. — M. : Bricuias mikosna,
2008. — 639 c. : un. — (s BoIciiel yueOHbIX 3aBefeHuil. OxpaHa
OKpyXaromie cpenpl). - bubmuorp. : c. 633-635. — ISBN
9785060057621.

6. IlepBoB, Anekceii ['epmanoBud. CoBpeMeHHBIE BBICOKOA (D DEK-
TUBHBIE TEXHOJIOTUH OYUCTKH MUTHEBOU M TEXHUYECKOU BOJIBI C
npUMEHeHHeM MeMOpaH: OOpaTHBI ocMoc, HaHO(UIIBTpAIHS,
ynbrpadunbTpanus [Tekct] / A. T'. IlepBos. - M. : U3n-Bo Acc-
COLIMAIIMH CTPOUTENBHBIX By30B, 2009. — 231 c. : wi. — (bubnuo-
TeKa Hay4IHBIX pa3paboTok u mpoektoB MI'CY). - bubnuorp. : c.
224-227. — ISBN 9785930936919.

7. Metonuueckrue peKOMEHIAIMU K OpraHu3alul ayJuTOPHON 1
BHEAYAUTOPHON (CaMOCTOSATENBbHOM) pabOThl CTY/IEHTOB: METO-
nuueckue ykazanus / coct. T.II. Ctopoxenko, T.b. [TounHOK,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

Y4eOHO-METOANYECKUE MaTepuaibl I CAaMOCTOATEILHONH pabOThl O0Yy4alOIUXCs W3
YKCJla MHBAJIKU/IOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBbS U BOCIIPUATHS HHPOPMAIUH:

JUis U1 ¢ HapYIICHUSIME 3PCHUS:

— B TIeYaTHOM (popMe YBEITUUCHHBIM MIPUPTOM,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

JUis U1 ¢ HapyYIICHUSIMH CTyXa:

— B TIe4aTHOM ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnig U1l ¢ HapyIIEeHUSIMA OIIOPHO-JBUTATEILHOTO anmnapara:

— B meyaTHoi (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTa,

— B popme ayamnodaiina.
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3 O0pa3oBaTe/ibHbIE TEXHOJIOTUH

st hopMupoBaHus TpopecCHOHATBHBIX KOMIIETCHIIMN B MPOLIECCe OCBOCHHS Kypca HC-
MOJIb3YETCsl TEXHOJOTHS TPOo(hecCHOHaTBbHO-Pa3BUBAIOIIET0 00yUeHHs, TpelycMaTpUBaloas He
TOJIBKO IepeAavy TEOPETUUECKOT0 MaTepHalia, HO U CTUMYJIMPOBAaHUE 103HABATENbHBIX JEHCTBUIM
CTyZ1eHTOB. [Ipu poBeIeHNH JTEKIIMOHHBIX 3aHATUN UCIIONIb3YIOTCS MYJIbTUMEANINHBIE IPE3EHTA-
uu. B pamkax mabopaTOpHBIX 3aHATHN NMPUMEHSIOTCS METOJIbI IIPOSKTHOTO O0yUYeHHS M UCCIIe-
JIOBaTENbCKHE METOMIBI. B mporecce caMoCTOATENbHON AEATEIbHOCTH CTYACHTBI HAXOJAT U aHa-
JTU3UPYIOT MEPEOBYI0 HAYYHO-TEXHUYECKYI0 MH(POPMALUIO, MCIIONIb3Ysl UMEIOLIYIOCs JIUTEpa-
Typy U HH()OPMALIMOHHBIE TEXHOJIOTHH.

Cemectp Bupn 3ansarui Hcnonb3yeMble HHTEpakTHBHBIE 00pa3o- | KomnyectBo
(JI, ITP, JIP) BaTeJILHBIE TEXHOJIOTUU JacoB

1 MynpTUMENUNHBIA KOMIUIEKC, B COCTaBE 36
MIPOEKTOP, PKpaH, HOYTOYK.

5 m3 MynpTUMENUIHBIA KOMIUIEKC, B COCTaBE 18
MIPOEKTOP, IKpPaH, HOYTOYK.

JIP Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHBI. -

Utoro: 54

4. OueHo4YHble CpeacTBA IS TEKYIEero KOHTPOJISI YCIIeBaeMOCTH M NPOMEeKYTOYHOM
arrecTaunu
4.1 ®oHp 011eHOYHBIX CPEACTB /AJIsl IPOBe/IeHUsI TeKylIeil aTTecTaluu
Tekyuwyuit KORmMpPoOb 3HAHUU OCYIIECTBISACTCS HA KAXJOM IMPAKTUYECKOM 3aHSATUU B BUIE
YCTHOT'O OIpoca, 00CYXASHUS JUCKYCCHOHHBIX BOIIPOCOB, B TOM YHCIIE 110 T0KJIa1aM, pedeparam
Y UHAMBUIYaAJIbHBIM 33JIaHUSIM CTYACHTOB. [IMCbMEHHBIN KOHTPOJIb OCYILECTBIIETCS B BUE MPO-
BEpKU pedepaToB U MHAUBHUIYATBHBIX 3aJaHUH cTyeHToB. OHOM 13 hopM KOHTpOIIs popmMHpo-
BaHUs HEOOXOIUMBIX KOMIIETCHIIUHN SIBIISIETCS YCTHAs 3amuTa pedepara B BUJE J0KIaaa ¢ 00s3a-
TEJIbHBIM IEMOHCTPAIIMIOHHBIM MaTepuaioM, HapuMep, npeseHTanue. [1o nHIMBUAYanbHBIM 3a-
JAHUAM CTYAEHTBI KpOME MUCHbMEHHOTO OTYETa TAK)Ke FOTOBIT KpaTkoe cooOlieHue Ha 2-3 Mu-
HYTHI C 00s13aTEJIbHBIM IEMOHCTPAIMOHHBIM MaTEpUAJIOM.
IloaroroBka pedepara u A0K/JIaAa 110 HEMY ¢ MYJIbTHMEIUIHON NPe3eHTALMCH.
Pedepar — nmuceMenHas paboTa, coaepikaias KpaTkoe U3JI0KEHHE CYITHOCTH KaKoro-rn0o
BOIIPOCA, TEMBI HA OCHOBE HECKOJIbKMX MEPBOMCTOYHUKOB, BBINIOJIHSAEMAs CTYIEHTOM B TE€UEHUE
JUTUTEIIBHOTO Cpoka (0KoJIo Mecsia). Pedepar nomken conepkaTh OCHOBHBIC (DAKTHUECKUE CBE-
JIEHUS U BBIBOJBI 110 PaCCMaTpUBAaEMOMY BOIIPOCY.
Hoxnan (ycTHOe coobiienne) mo pedeparty npencTaBiseT co0oit kpaTtkoe (5-7 MUH) U3JI0-
KEHHE CYTH BBIIIOJHEHHOW palOoThI, COMPOBOXKIAIOIIEECs] KOMIBIOTEpPHOM mpe3eHTanuei. Ilo-
CIIEIHSAS TOJKHA BKJIOYATh He Oosiee 12-15 cimalinos.

4.1.1 Illpumep KOHTPOJIBLHOH PadOTHI
«DNeKTpOMEeMOPaHHBIE TEXHOIOTHUH»
Bapuanm 1
1. UYro takoe memOpana? Kakue memOpanbl Bl 3Haete?
2. TlpuMeHUTENbHO K KaKUM IMIPOIIECCaM OYUCTKHU U pa3/ieiIeHHs] BEIIECTB dJIEKTPOINaTN3
SIBJISIETCS] 9KOHOMUYECKHU BBITOTHBIM ?
3. Kakue KOHCTpYKITMU KaMmep 00ecCoMMBaHus AIEKTPOAnaIn3aTopoB Bam n3BecTHbI?
Bapmuanr 2
1. B ueM cyTh MEMOpaHHBIX MIPOILIECCOB pa3ieiacHus?
2. Kak ycTpoeH 3eKTpOANaIn3aTop, IPUMEHSIEMBIH I 00ECCOTMBAHUS ¥ KOHIIEHTPHPO-
BaHUS PaCTBOPOB?
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3. Kakue nporieccel onpenensitoT 3¢ (HEeKTUBHOCTH MPOLECCa HIEKTPOAUATUIHOTO KOHIICH-
TpupoBaHus? Kakue KOHCTPYKIIMU KaMep KOHLIEHTPUPOBAHUS 3JIEKTPOIUAIN3aTOPOB
Bawm uzBectHb1?
Bapuanm 3
1. Tlepeuncnute IBMKYIIUE CUIBI MEMOPAaHHBIX MPOLIECCOB Pa3ICIICHUS.
2. UYto Takoe KOHIIEHTpAaUUOHHAs NOspru3amus’?
3. OnuumuTe npouecc yTiIn3alun KOHAEHcaTa COKOBOTO ITapa aMMHUAYHbIX IPOU3BOJICTB
METOJIOM 3JIEKTPOANAIIN3A.
Bapuanm 4
1. KaxoB mexanusm obnerueHHou nuddysun?
2. Yo Takoe npeaeabHbIi TOK?
3. OnuiuTe npoiecc KOHUEHTPUPOBAHUS KUAKUX PAIMOAKTUBHBIX OTX0JI0B METOJOM
IIEKTPOANATIN3A.
Bapuanm 5
1. B ueM cyTh 35I€KTpOIUATU3HOIO MTpoliecca OYUCTKH BOJIbI?
2. Yro Takoe conpspkeHHbIE 3G (HEKTHI KOHIICHTPAIIMOHHOHN TOJISIPU3AIIAH ?
3. Kak ynansroT TspKeble MeTallIbl C HCIIOIh30BaHUEM MEMOPAHHBIX METO/IOB?
Bapuanm 6
1. B uém oTnmunsa KaTHOHOOOMEHHBIX U aHHOHOOOMEHHBIX, @ TAK)KE TOMOTEHHBIX U TeTepo-
TE€HHBIX MeMOpaH?
2. Kakue u3 HUX MOTYT HHTEHCHU(PHUIIMPOBATH CBEPXIIPEACIbHBINA IEPEHOC HOHOB COJH?
3. TlpuBeaute npuMepsl MPOLECCOB MepepaboTKN COYHBIX BOJ U TBEPIBIX OTXOJIOB C HC-
MOJIb30BaHNEM OUTIOJISIPHBIX MEMOpaH.
Bapuanm 7
1. UYro Takoe «0OOMEHHasi EMKOCTb MeMOpaH»?
2. Kak xumMuyeckue peakiuu BIUSIOT Ha MPOLECC dIEKTpoarain3a’?
3. Kakue napameTpsl orpenenstor 3pPeKTHBHOCTD IEKTPOIHaIn3a’?
Bapuanm 8
1. Kak u 1u1g 4ero MOXHO UCTIOJIb30BaTh PAABI 3JEKTPOIPOBOAHOCTEN HOHOOOMEHHBIX
MeMOpaH?
2. Kakwue nmpuemMsl noBbIIeHUs 3 PEKTUBHOCTH 3NIEKTPOANAIN3A Pa30aBICHHBIX PACTBOPOB
Br1 3HaeTe?
3. Kak MeTo[ 37eKTponain3a UCTIONb3YIOT B pereHepaui abcopOeHTOB CHCTEM JKU3HE-
obecnieuenus?

4.1.2 Tembl pedepaToB

1. MemOpaHHBIE PEaKTOPHI Il XUMUYECKON TEXHOIOTUN

MeMOpaHHBIE OMOPEAKTOPHI C HEOPTAaHUISCKUMHU U MTOJTMMEPHBIMA MeMOpaHaMH JIjIst

OUYUCTKU CTOYHBIX BOJ

MeMOpaHHBbIE IIEKTPOXUMUYECKHE T€HEPAaTOPbl SHEPTUHU (TOIUIUBHBIE 3JIEMEHTHI)

4. MemOpaHHas SKCTpaKIus (IEPTPAKLIKA) sl U3BJICUEHUS U KOHIICHTPUPOBAHUS KOMIIO-

HEHTOB U3 )XKUIKUX CMECEMH.

MemOpaHHBIe KOHTAKTOPBI JUIs Pa3/IeIeHUs Ta30BbIX CMECEH.

6. MemOpaHHBIE CEHCOPBI U OMOCEHCOPHI AJISl BBICOKOUYBCTBUTEIbHBIX CUCTEM YIIpaBIIe-
HUSL.

7. OuMcTKa IPUPOAHBIX U MOMYTHBIX I'a30B OT TSHKENBIX (PpaKIUil yriIeBo10pOI0B

8. @uibTpanus XUMHUYECKH arpeCCUBHBIX Ia30B

9. VYpanenue nAMOKCUAA yriiepoAa U3 OMOrasa u Ipyrux ra3oBbIX CMECEH.

10. Perenepanusi 1 OUMCTKA OPTaHUYECKUX PACTBOPUTEIIEH.

11. Perenepanusi 1 0O4MCTKA pabOYUX JKUIKOCTEH ra30MpOBOJIOB.

12. Perenepanus u OYMCTKA Macem

»

bt
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13. OuncTKa U KOHIUIUOHUPOBAHUE KUJKUX TOTUIUB

14. be3peareHTHas MOArOTOBKA MUTHEBOW BOJIbI

15. KommekcHas nepepaboTKa MIaxTHBIX BOJ

16. Perenepanusi ¥ MOBTOPHOE UCIIOJIB30BAHKUE BOJIBI M3 CTOKOB TEKCTHIIBHOW TTPOMBITILICH-
HOCTH.

17. KommnekcHas mepepadoTKa CTOKOB IIEJUTIOJIO3HO-0YMa)KHON MTPOMBIITICHHOCTH.

18. KommiekcHas nepepa®oTka KUAKHX paIlOaKTHBHBIX OTXOIOB.

19. OuncTKa KOMMYHaJIbHBIX CTOYHBIX BO/I.

20. KommiekcHast nepepaboTka mocaecnupToBOi 6apabl.

21. OuncTKa CTOKOB M BBIJIEIIEHUE IEHHBIX KOMIIOHEHTOB M3 CTOKOB MOJIOUHOM MPOMBIIIICH-
HOCTH.

22. KomriekcHast mepepadoTKa MOI3EMHBIX COJICHBIX BOJI U MOPCKOM BOJIBI.

23. XonoaHasi cTepyIn3anus KUAKOCTEH.

IMoaroroBka pedepara u A0KJIAAA 0 HEMY ¢ MYJIbTHMeIHITHOI Mpe3eHTanueil. Pedepar
— NMUCbMEHHas padoTa, coJepsKaliasi KpaTkoe U3JI0KEHHE CYIIHOCTH KaKoro-11u0o BOIpoca, TEMbI
Ha OCHOBE HECKOJBKHX IEPBOMCTOYHUKOB, BBINOJIHSIEMAsl CTYIEHTOM B TE€UEHME JINTEIBHOIO
cpoka (ot 2-x Henenb). Pedepar nomkeH copepkaTh OCHOBHBIC (PaKTUUECKHUE CBEJICHUS U BHIBOIBI
110 pacCMaTPUBAEMOMY BOIPOCY.
TpedoBanusi k opopmiennio pedepara. Pedepar nomkeH BKITIOUATh B ¢e0s CICAYIONINE
DIIEMEHTBI:
— TUTYJbHBIN JuCT (1 cTp.);
— coxepxanue (1 cTp.);
— BBenenue (1-2 ctp.);
— OCHOBHasl YacTbh;
— 3axmoyenue (1-2 crp.);
— cnucok aurepatypsl (1 cTp.).
O6paszen opopmileHHs TUTYIBHOTO JTUCTa pedepara npeacTaBieH B npunoxcenuu 1 x pa-
Ooueii mporpamme. Ha BTOpoii cranuie pasmemarT «ConepkaHue», KOTOPOEe TOYHO OTpakaeT
CTpyKTYypy pedepara. B «Comepkanun» yKa3plBalOT HOMEpa CTPAHMII, C KOTOPBIX HAYMHAIOTCS
9TH 3JIeMeHThl. Bo BBeleHHH KpaTKO M3Jaraercs rnpolieMarrka BOIMpOCa, MOCHe Yero JAOKEH
OBITH IIPECTAaBICH OCHOBHOM TEKCT pedepaTa, CoOACp KAl B KBaJpPaTHBIX CKOOKaX CCBUIKH Ha
JTUTEpaTypHbIe UCTOYHUKH, HarpuMmep: [3]. 3aBepmiaeTrcs padota «3akmoueHreM» U «CIHUCKOM
JUTEPATyphl», KOTOPBIH JOJDKEH COAEPIKaTh CIEIYIOIIUE IEMEHTHI: (paMUINs U MHULUAIIBI aB-
TOpa, HAMMEHOBaHUE paboThl, T U3/1aHa paboTa, U3AATEIbCTBO, TO U3/IaHUs, KOJTUYECTBO CTpa-
HUII (JIOIYCKAeTCsl UCIO0Ib30BaHUE UHTEPHET-UCTOUHUKOB).
Pedepar nomxen ObITh HAOpaH Ha KOMIIBIOTEPE U pacrievyaTaH, B BUIEC UCKITIOUCHUS MOXKET
OBITH ClIaH PYKOIMCHBIN BapuaHT. B mocneanem cinydae pabora A0KHA ObITh HalTMCaHA YETKUM
MOHSTHBIM Mo4YepkoM. Ha Bcex cTpanuiiax paboThl ciipaBa cieayeT OCTaBUTh MOJIS 10 25 MM Asist
IIOMETOK M 3aMEYaHuil MmpoBepsmonero npemnoaasarens. Ctpanuibl pedepara He0OOXOIUMO MTPO-
HyMepoBath. [IepBoil cTpaHuIell CYUTAETCS TUTYJIBHBINA JUCT, HA KOTOPOM HOMEpP CTPAHUIIBI HE
craBurcs. O0muii 00beM padoTsl — oT 12 1o 15 crpanun popmara A-4 (297x210 Mm) 1 uznoxe-
HUe Tekcta 14 keriem yepes 1,5 nHTepnana.
Joxaan (ycTHoe cooOIieHue) rno pedepary npencraBiser codoi kpatkoe (5-7 MUH) H3J10-
JKEHHE CYTH BBITIOJIHEHHOW paboThI, CONMPOBOXKIAIOIIEECS KOMIBIOTEpHON mpe3eHTanuen. [lo-
CIIeMHSIA NOJDKHA BKIIOYATh He Oonee 12-15 cnaiimos.
[Tpu npoBepke pedepara npernoaaBaTeeM OLEHUBAIOTCS:

* 3HaHue (HaKTUYECKOr0 MaTepuaa, yCBOCHHE OOIINX MPEACTaBICHUH, TOHATUH 110 TeMe pede-
paTa, a TaKXe 110 U3y4aeMOoi IUCLUIIINHE;

* CoOOTBETCTBHE MEXIY TEMOU M cofiepkaHneM pedepara.
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* CreneHb 000CHOBAaHHOCTU apTYMEHTOB U 00OOIICHHIA, IOTUYHOCTh U TIOCTIEI0BATEIBHOCTD U3-
JIO)KEHUSI MaTepHaia, KOPPEKTHOCTh apryMEHTAIIMHU, XapaKTep U JOCTOBEPHOCTH MPUMEPOB,
CIOCOOHOCTH K 0000IIEHHIO, ITMPOTa KPYro30pa aBTopa.

* lcnonb3yemble TUTEpaTypHBIC UCTOYHUKH.

* KynbTypa NHCEMEHHOTO U3JI0KEHHS U 0QOPMIICHHUS MaTepuala.

* VYMeHHe 4€TKO U JIOTHYHO JIOJIOXKUTH OCHOBHBIC PE3yJIbTaThl pAOOTHI.

» KavecTBo 1 HHPOPMATUBHOCTH WILTIOCTPALIMOHHOTO MaTepHaa.

* YMeHHe rpaMOTHO, YETKO OTBEYaTh Ha BOIPOCHI M BECTH apryMEHTUPOBAHHYIO TUCKYCCHIO.

4.2 ®oHJ OLIEeHOYHBIX CPEACTB /1JIsl MPOBeAeHUs MPOMEeKYTOYHOM aTTecTAlUH

dopma KOHTPOJIS AJIsl IPOBEAEHUS IIPOMEXKYTOUHON aTTECTAlMU 10 JUCLMIIIIMHE — 3a4eT
U 3K3aMEH.

CryneHTsl 00s13aHbI CIaTh 3a4E€T B COOTBETCTBUU C PACIIUCAHUEM M YU4EOHBIM IIJIaHOM. 3a-
YeT sBsAeTCs (HOPMOI KOHTPOJISI yCBOCHHUS CTYIEHTOM Y4eOHOH MpOorpamMMmBbl 10 AUCHUTIIMHE, BbI-
NOJIHEHUs peepaToB U KOHTPOJIBHBIX paboT. 3a4eT MO MPOCIyILIaHHOMY KypCy MOKET ObITh BbI-
CTaBJICH Ha OCHOBAaHHMHM OIICHKH JICATEILHOCTH CTYJICHTA B CEMECTPE, @ UMEHHO - IO MOCEIaeMO-
CTH JIEKLIUH, pe3y/bTaTaM BbIIIOJIHEHUS KOHTPOJIBHBIX U pedepaToB. CTyAE€HTHI, Y KOTOPBIX KOJIU-
YeCTBO MPOITYCKOB MPEBBIIIACT YCTAHOBICHHYIO HOPMY, HE BBIITOJIHUBIIINE BCE BUJIBI Pa0OT U He-
YJIOBJIETBOPUTEIBHO paOOTABIINE B TEUCHUE CEMECTPA, IPOXOAIT cOOece0BaHUE C MPENoaaBa-
TEJIeM, KOTOPBIH OMpAIIMBAET CTYJEHTA Ha MPEIMET BbISBICHHS 3HAHUS OCHOBHBIX IOJIOKEHUH
JUCLUIUIMHBL J{71s moy4eHus 3auera 00y4JaroMics TOJKEH 1aTh y10BIETBOPUTEIbHBIE OTBETHI
Ha BCE BOIIPOCHI.

CryneHTsl 00513aHbI CJaTh SK3aMEH B COOTBETCTBHUHU C PACIUCAHUEM U YUYEOHBIM IUIAHOM.
DK3aMeH SBJIsIeTcs (POPMOM KOHTPOJIS YCBOCHMS CTYIACHTOM Y4eOHOH Mporpammbl MO JUCIH-
winHe. Jlo ciadm 3K3aMeHa CTYAEHT JOJDKEH MOJY4YMTh 3a4eT IO AUCLUILIMHE. PexoMeHayeTcs
CJIEAYIOIINE KPUTEPHH OLIEHKHU TEOPETUUECKUX 3HAHUIN Ha HK3aMEHe.

OueHka «HeyooeemeopumenbHo» BHICTABISCTCS B TOM ClIydae, €CIIM CTYJICHT JIEMOH-
CTpUpYET:

- IOBEPXHOCTHOE 3HaHUE TEOPETHUUYECKOI0 MaTepHaa;

- HEe3HAHHE OCHOBHBIX 3aKOHOB, MOHATHHA M TEPMUHOB y4eOHOM AMCUUIUIMHBI, HEBEPHOE
ONIEpUPOBAHUE UMU;

- TpyOBle CTUITUCTUYECKHE U PEUYEBbIC OIINOKH.

OueHka «yodoenemeopumenbHo» CTaBUTCA CTyJICHTaM, KOTOpPBIE TIPH OTBETE:

- B OCHOBHOM 3HAIOT Y4€OHO-TIPOrpaMMHBIN MaTepuall B 00bEMe, HEOOX0IUMOM JUTS TIPeJI-
CTOsIIIeH y4eOnl U paboThI 1O PO eCcCuu;

- B IIEJIOM YCBOWJIM OCHOBHYIO JIUTEPATYPY;

- B OTBETAX Ha BOIIPOCHI UMEIOT HAPYIIECHUS B [TOCIIE0BATEIBHOCTH U3JI0KEHUS YUeOHOTO
MarepHaia, IeMOHCTPUPYIOT TOBEPXHOCTHbIE 3HaHUS BOIIPOCA;

- IMEIOT KpaTKHe OTBETHI TOJIKO B paMKax JIEKI[MOHHOIO Kypca;

- IPUBOMAT HEUYETKHE (POPMYIMPOBKH OCHOBHBIX MMOHATUH U 3aKOHOB;

- IMEIOT CYILLIECTBEHHBIE TOTPEUIHOCTH U TPYObI€ OIINOKU B OTBETE HA BOIPOCHI.

O1eHKa «xopouto» CTaBUTCA CTYACHTaM, KOTOPBIE IIPH OTBETE:

- 00HapyXMBaIOT TBEPAOE 3HAHKHE MPOIrPAMMHOI0 MaTepuala, KOTOPbIM U3J1aratoT CUCTeE-
MaTU3HPOBAHO, [TOCIIEIOBATEIBHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M Hau0OoJee 3HauuMyIo JOIOJHUTEIbHYIO JINTEPATYPY;

- JIOITYCKAIOT OTJEJIbHBIEC IOTPEIIHOCTY U HE3HAYUTEIbHbIE OIIMOKH MPH OTBETE;

- B OTBETaX HE JOIYCKAeT CEPbE3HBIX OLIMOOK M JIETKO YCTPaHAET OT/IEJIbHbIE HETOUHOCTHU
C TIOMOUIBIO JTOTIOJIHUTENLHBIX BOIPOCOB MPENOJaBaTEeIs.

OueHka «omauuHoe» CTaBUTCS CTY/ICHTaM, KOTOPbIE TIPH OTBETE:

- OOHapyKUBAIOT BCECTOPOHHEE CUCTEMATUYECKOE U IITyO0KO€ 3HaHHE MPOrPaMMHOI0 Ma-
Tepuana (3HaHHe OCHOBHBIX ITOHSTUH, 3aKOHOB U TEPMUHOB Y4€OHOH ITUCLUILINHBI, YMEHHE Olle-
pUpOBaTh UMH);
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- U3J1araloT MaTepual JOTUHYHO, MOCJIEI0BATEIbHO, PA3BEPHYTO U YBEPEHHO;
- U3JIaral0T MaTepual ¢ TOCTATOYHO YETKUMHU (POPMYIHUPOBKAMHU, MTOATBEPKIAEMBIMU I'pa-

dukamu, uppaMu UM IPUMEPAMU;

- BJIAJCIOT HAyYHBIM CTHJIEM PEUH;
- IEMOHCTPUPYIOT 3HAHHWE MaTepuala JeKIUi, 0a30BbIX YICOHUKOB U JTOTIOTHUTEIHHOM

JUTEPATYpPHI.

f—

(98]

10.

11.

12.

13

15.

16.

17

18.

19.

4.2.1. Bonpochbl K IK3aMeHY:

Crparerus u TakTHKa 3allUThI CPebl OOUTAHUS.

Knaccudukanus 0CHOBHBIX MCTOYHHMKOB 3arps3HEHUN M METO/0B NepepadOoTKU ra3000-
Pa3HBIX, KUJIKUX U TBEPABIX IPOMBIIIIEHHBIX OTXOO0B.

TexXHOreHHBIE 3arpsI3HEHUs] OKPYKAIOLIEN CPEIb.

OCHOBHBIE NPUHIMIIBI CO3/1aHUS OE30TXOAHBIX U MAJIOOTXOAHBIX TEXHOJIOTUH € HCIIOJIb-
30BaHMEM MeMOPaHHBIX METOJIOB (Ha MPUMEPE CO3IaHUS 3aMKHYTHIX IO BOJIE TEXHOJIOTHU-
YECKHX IMKJIOB NIPH IPOU3BOACTBE MOIMAPAMUIHBIX BOJIOKOH).

KonTpons pH 1 MUKpOKOIMUYECTB 3arpsI3HAIONIMX BEIIECTB B aTMocdepe, ruapocdepe, Jiu-
Toc(hepe C UCHOIB30BAHUEM CTEKJISHHBIX M3MEPUTENBHBIX 3JEKTPOJIOB U CEIEKTUBHBIX
3JIEKTPOAOB C HOHOOOMEHHOH MOBEPXHOCTHIO.

OCHOBHBIE TPUHLIUIIBI XPOMATOTPA(PUUECKOr0 ONPEAEICHUS] MUKPOKOMIIOHEHTOB B I'a30-
BBIX, BOJHBIX U BOJTHO-OPTaHUYECKUX pacTBopax. Vcnoiap3oBaHne MeMOpaHHBIX METOJIOB
obecrieueHus 3aJaHHBIX 3HaYeHU pH 2110€HTOB.

MemOpaHHBIE METO/BI pereHeparus abcopOeHTOB (Ha MpUMepe OYMCTKH BO3AyXa M Me-
TaHa OT JUOKCUA CEphl U YIIIEKUCIIOTO ra3a).

Meroasl TEPMUYECKON HEUTpAIM3aLUU OTXOIAIIUX 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 BO3/1yXa, XJIOPUPOBAaHUE, 030HUPOBAHHE).

OuncTKa 1 KOHLEHTPUPOBAHHUE PACTBOPOB, HEUTpAIHU3allis KUCIOTHO-OCHOBHBIX CTOKOB,
pereHepariysi abCoOpOEHTOB M peKyIepaiys TBEpAbIX 0TX0A0B (Ha mpuMepe nepepadoTKu
IUTACTUKOBBIX OYTBUIOK) METOJIOM IEKTPOIHATN3A.

[lepepaboTka CTOUHBIX BOJ MAaCIOXKUPKOMOMHATOB, MPEANPUATUNA HEYTIHOW U LIEIITIO-
JI03HO-0yMa)XHOH MPOMBIIUIEHHOCTH METOJIaMH MUKPO- U YJIbTpadUiIbTPaLUH.
OO6patHbIif 0cMOC B KOOMHHPOBAHHBIX MEMOpPAHHBIX METO/1aX NMEPepabOTKU U 00e3BPEKU-
BaHUS JKUJAKHX PaJHMOaKTUBHBIX OTXOJOB, U3BJICUCHUS U PEKyNepaluy TSKEIBIX MeTall-
JIOB.

. bezoTxomHBIE M pecypcocOeperarmme TeXHOIOT N
14.

Baxwuelimme THOBBIE DKO3aLUMTHBIE ITpoLecchl. [locnenoBaTenbHOCTh CTaAUM pa3pa-
0OOTKH TIpolIecca OYUCTKH.

Be3oTxonmHbie U pecypcocbeperarire TeXHOJIOTHH UCIIOJIb30BaHUS BOBI B TEXHOCHEPE.
KoHnnemnmus 6€30TX01HOTO MPOU3BOICTBA.

[IpuHIUIIBI COBEPLIEHCTBOBAHHUS CYIIECTBYIOIIMX IIPOU3BOJICTB.

. besorxonHbie U pecypcocbeperaronie TeEXHOJIOIMH UCIIOJIb30BaHUS BOBI B TEXHOChEDPE.

TI/IHOBBIC CXCMBbI OpI‘aHI/IBaHI/II/I HpOI/ISBO,Z[CTBeHHBIX HpOI_IeCCOB.

Baxnelye TUIIOBBIE YKO3aIIMTHBIE TPOLIECCHI. TEXHOIOTHYECKHUE, IKOJTOTUUECKUE U
3KOHOMHUYCCKUC HpI/IHI_[I/IHBI.

Cranun pa3pabOTKH MPOIIECCOB OYUCTKHU C UCIOJIB30BAaHUEM MEMOPAHHBIX TEXHOJIOTH.

4.2.2 Tlpumep 3K3aMeHALIMOHHOTO OuJIeTa:

®denepaibHOE TOCyIapCTBEHHOE 00pa30BaTe/IbHOE YUPeKIeHne
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BbICIIEr0 00pa30BaHUA
«Ky0aHCcKHil rocy1apCcTBeHHbINl YHUBEPCUTET»

Hampasnenue nonrorosku 20.03.01 Texnocdepnas 6e30macHOCTb
[Tpoduns: be3onacHOCTh TEXHOIOTMUECKUX MPOIIECCOB U MPOU3BOICTB
Kadenpa ¢pusuueckoit xumun
Jduncnunummaa «CoBpeMeHHbIE JHEPro- U pecypcocdeperamomme TeXHOJI0THN»

JK3aMeHallMOHHBbIH Omiter Ne 1
1. Knaccudukaius OCHOBHBIX HCTOYHUKOB 3arpsI3HCHUM U METOJIOB TIEpepadOTKH

I‘a3006pa3HBIX, KUJKHUX U TBCPABIX TPOMBIINIIICHHBIX OTXO0B.
2. besorxomHble U pecypcocOeperarmme TeXHOJIOTHH.

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

OueHoYHbIE CpeaCTBa ISl MHBAIHUIOB M JIUIl C OTPAHUYEHHBIMHA BO3MOXXHOCTSIMH 370PO-
BbsI BBIOMPAIOTCS C YYETOM MX MHAWBUAYAIBHBIX MCUXO0()U3NIECKUX OCOOCHHOCTEH.

— IIp¥ HEOOXOANMOCTH HHBAINAAM U JIUIAM C OTPAHNYEHHBIMH BO3MOXXHOCTSAIMH 37I0POBbSI
IPEOCTABIISCTCS JOMOJHUTEIFHOE BPEeMs JIJIs IOATOTOBKM OTBETA Ha 3K3aMEHE;

— TP MIPOBEJICHNUN MPOLEAYPhl OLICHUBAHUS PE3yJIbTaTOB O0Y4YEHHSI MHBAJIH/OB M JIUII C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3J0POBBSI IPEAYCMATPUBACTCS UCIOIb30BAHUE TEXHUYECKUX
CPEZICTB, HEOOXOMMBIX UM B CBS3H C X MHIUBHUIyaIbHBIMU OCOOCHHOCTSMU;

— IpU HEOOXOAUMOCTH ISl 00YUAIOIMINUXCS C OTPAaHMYEHHBIMH BO3MOYKHOCTSMU 3/I0POBbSI
Y MHBAJIHIOB TPOLEAYpa OLEHHBAHUS PE3YJIbTaTOB OOYYEHHUS IO AUCIMIUIMHE MOXKET IPOBO-
JUTHCS B HECKOJIBKO ATAIOB.

[Tpouenypa oneHUBaHUS Pe3yabTaTOB O0YUCHNS HHBAIHIOB U JIUII C OTPAHUYCHHBIMHU BO3-
MOYKHOCTSIMH 3/J0OPOBbS 110 JUCHUTUIMHE (MOJYIIIO) IPeAyCMaTPHUBAET MPel0CTaBIeHNE HH(pOpMa-
1M B GOpMax, aJanTUPOBAHHBIX K OTPAaHWYECHUSAM UX 37I0POBBSI U BOCIIPUATHS HH(OPMAITUH:

Jnst a1 ¢ HapyIIEeHUsIMUA 3pSHUS:

— B TIeYaTHOM (popMe YBEITUICHHBIM MIPUPTOM,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JU7st U1 ¢ HapyIISHUSIMH ClTyXa:

— B meyaTHoi opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO anmapaTra:

— B TIeYaTHOM (opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.
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S. IlepeyeHb OCHOBHOM M 10NOJIHUTEIbHON y4eOHOM JUTEPATypPbl, HEO0XOAUMOH 1JIA
OCBOEHHUS TUCUMILIUHBI (MOTYJIs1)
5.1 OcHoBHasi IuTEpaTypa:

1. MemOGpanHas snexktpoxumus [ Tekcr] : yueOGHOe mocobue st 00yJaromuxcst 10 OCHOBHBIM 00-
pa3oBaTeNbHBIM [TPOTrPaMMaM BbICLIET0 00pa30BaHuUs YpOBHA OakallaBpuaT U MarucTpaTypa o
HanpasieHusiM 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 rocynapctBennsiii yauusepcurert], 2017. — 290 c. :
WI. - ABT. yKa3zaHbl Ha 000poTe TUT. J1. — bubnuorp.: ¢. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnaep, M. BBenenue B MeMOpanHyto TexHomoruto [ Tekct] : [ygeOHoe mocobue] / M. Mynaep
; mep. ¢ anria. A. FO. AnenteeBa, I'. I1. Ammonsckoit ; moxn pen. B. I1. JIy6sru. — M. : Mup,
1999. — 513 c. : un. — bubnuorp. B koure ri. — ISBN 5030031146. — ISBN 0792309790.

3. Jlapuonos, H. M. IIpomsbItiuieHHast 3KOJIOTHS [ DIEKTPOHHBINA pecypc] : yUeOHUK B MPAKTUKYM
TSt akagemudeckoro OakamaBpuata / H. M. Jlapuonos, A. C. Pa0biieHKOB. — 2-€ u311., epe-
pab. u gom. — M. : FOpaiit, 2015. — 381 c. — https://biblio-online.ru/book/E7492 A42-9F3E-
4872-AC6F-A1B11F2C17D5.

4. bynpikuna, T. A. IIporecch n anmapatsl 3amuThl ruapocdepsl [Tekcr] : yaeOHoe mocodue st
ctyneHToB By30B / T. A. Bynsikuna, C. I'. EmenbanoB. — M. : Akagemus, 2010. — 287 c. : wi. —
(Beicmiee mpodeccuonanpbHOe 00pazoBaHue. 3aluTa OKpYyKawIier cpeas). — bubmuorp. : c.
281-284. — ISBN 9785769565618.

5.2 JlonoJHUTeIbHAS JTUTEpATypa:

1. Beromkun, Anekcanap I'puropseBud. Ilporeccsl u anmapaTsl 3alIUThl OKPYKAIOIIEH CPEIbI
[Tekct] : yueOHOE mocobue a1 cTyeHToB By30B / A. I'. Beromkun. — M. : Beicmias mkoa,
2008. — 639 c. : un. — (Jlns Beicmieit yuyeOHBIX 3aBefeHMid. OXpaHa OKPYXKAIOMIeH Cpeibl). -
bubnuorp. : c. 633-635. — ISBN 9785060057621.

2. IlepBoB, Anekceit ['epmanoBud. CoBpeMeHHbIE BbICOKO3(D(PEKTUBHBIE TEXHOJOTHH OYUCTKH
IIUTHEBOI U TEXHUUYECKON BOJBI C IPUMEHEHNEM MeMOpaH: oOpaTHBIA 0cMOC, HaHO(UIIBTpa-
s, ynerpadunsrpanms [Texct] / A. T'. IlepBos. - M. : M31-Bo Accconnaniiy CTpOUTEIbHBIX
By30B, 2009. — 231 c. : un. — (bubnuoreka Hay4HbIX pa3zpaboTok u npoekroB MI'CVY). - bub-
auorp. : c. 224-227. — ISBN 9785930936919.

I[JBI OCBOCHU NUCHUIITIMHBI MHBAJIMAAMU U JIMIAMHA C OTPaAHUYCHHBIMU BO3MOXKXHOCTIAMU
300pPOBbEA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BH/IC B 3J'IeKTpOHHO—6I/I6J'II/IOTCLIHI)IX CHUCTEMax

«Jlaab» u «HOpaiT».

5.3 llepuoauyeckue U3TaHUA:

p—

Kypnan “Green Chemistry”

2. Bcepoccuiickuii HaydHO-METOIUYECKUNA U MH(POPMAITMOHHBIN KypHaI "be3omacHoCTh B
TexHochepe"

Pedeparusnsrii )xypuan (PX) "Puck u 6e3omacHocTs"”

4. WutepHer-xypHan "TexHonoruu TexHochepHon 6e30macHocTr"
(http://ipb.mos.ru/ttb/index.html)

[9S)

6 Ilepeuennb pecypcoB MH(OPMAITMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTH «UHTEepHeT»,
HEeO0O0XO0IMMBbIX /IJIsl 0CBOEHUSI TUCIUTLIMHBI (MOTYJIs1)
1. http://elibrary.ru/ Hay4nas snexkTpoHHast OMOanoTexa
2. http://www.ecolife.ru XKypnan "Dxosorust u >xu3Hp"
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http://www.chemnet.ru Xumudeckast ”HGpOpMAIIMOHHAS CETh

http://ipb.mos.ru Hayunsiit UaTeprer-nopran "TexHOIOTHU U CUCTEMBI O€3011acHOCTH "

http://ipb.mos.ru/ttb/index.html MaTepHeT-)ypHan "TexHonoruu TexHochepHoi 6e3-

ornacHoctu"

6. http://econavt.ru/instrukcii-po-ohrane-truda/dokumenty - baza HOpMaTUBHBIX JOKYMEH-
TOB TI0 OXpaHe TpyJa.

7. http://gostexpert.ru - Enunas 60a3a roctos PO.

http://www.fips.ru - ®enepabHbI HHCTUTYT MATEHTHOW COOCTBEHHOCTH.

9. http://www.viniti.msk.su/ - Bcepoccuiickuii ”HCTUTYT HAYYHOH U TEXHUYECKOM nH(pOp-
manuu (BUHUTUY).

10. http://www.icsti.su/portal/index.html - MexxxyHapOoaHBIM LIEHTP HAYYHON U TEXHHUYE-
ckoit nuaopmarnuu (MIIHTN).

11. http://www.vntic.org.ru/ - Bcepoccuiickuii Hay4HO-TEXHUUECKUH MHPOPMAITUOHHBIN
uentp (BHTULL).

12. http://www.gpntb.ru/ - 'ocynapcTBeHHast myOMyHasi HAyYHO-TEXHUYECKask OnOInoTeka
(I'TIHTB).

13. http://www.uspto.gov/web/menu/search.html - ba3a manasix narenros CIIIA.

14. http://www.epo.org/searching/free/espacenet.html - ba3a nasasix narearos 6oiee 70
CTpaH MHpa.

15. http://www.i-r.ru/ - xypHan "MU3o0peraTens 1 painoHaau3aTop”

16. http://www.intelpress.ru/ - ;xypHan "MHTemiekryaibHas COOCTBEHHOCTh"

17. http://patents-and-licences.webzone.ru/index.html - xxypHan «IlaTeHTBI U TUTIEH3UH»

18. http://www.patentinfo.ru/ - ;xypHan «IlaTeHTHBII MOBEPEHHBIN»

19. http://www.tehlit.ru/1lib_norma_doc/6/6965/index.htm MeToauueckue peKOMEH AN

0 OIIEHKE 3P PEKTUBHOCTH WHBECTULIMOHHBIX MPOEKTOB (BTOpas peAakuus) (0pHuIm-

aTbHOE U3JaHUE YTBEPKJAECHO MHUHUCTEPCTBOM SKOHOMUKH P®D, MunucrepctBom ¢u-

HaHCOB P®, I'ocynapcTBeHHBIM KOMUTETOM P® 10 CTPOUTENBHON, apXUTEKTYPHOU U

KrmMIHor noymTuke oT 21.06.1999 r. Ne BK 477), M., DxoHomuxka, 2000 r.

AW

*

7 MeToauyeckue yKa3aHHs 1Jisl 00y4aloUIMXcsl 0 OCBOCHUIO TUCHMILIUHBI (MOTYJIs1)

OCHOBHBIM BUJIOM ayJUTOPHOH pabOTHI CTYACHTOB SIBISIOTCS JEKIIMOHHBIE M CEMUHAp-
CKHE 3aHATHS.

CeMuHapckue 3aHATHSI CITYXaT Ui 3aKPEIUICHUS M3y4EHHOTO MaTepuaia, pa3BUTHUS
YMEHU ¥ HABBIKOB TOJITOTOBKH JTOKJIAJ0B, COOOIICHHUH, TPUOOPETEHUS ONBITA YCTHBIX MyOINY-
HBIX BBICTyHHGHHﬁ, BCACHUS I[I/ICKyCCI/II/I, apI‘YMeHTaI_[I/II/I M 3allIUTHI BBIIBUTACMBIX HOHOX(GHHﬁ, a
TaKKe JUIsl KOHTPOJIS TPENojaBaTeIeM CTETICHH MOJATOTOBIEHHOCTH CTYISHTOB MO HM3y4aeMOu
JUCLIUAIIIIMHE.

CemuHap npemonaraetT cBOOO HBI 0OMEH MHCHHUSIMU 110 W30paHHOM TeMaTtuke. OH Hauu-
HAeTCsl CO BCTYMUTEIBHOIO CJI0BAa MPErnoAaBates, pOpMyIUpYIOLIEro eb 3aHATHSI U XapaKTe-
PHU3YIOIIETO €ro OCHOBHYIO MPOOJIEMATHKY. 3aTeM, KaK MPaBUIIO, 3aCIyIIUBAIOTCS COOOIICHHS
cTyneHToB. OOCYyKIeHNEe COOOIIEHUSI COBMEIAETCSI C PACCMOTPEHUEM HAMEUYEHHBIX BOMPOCOB.
Coo01ienus, mpenoiarale aHaIu3 MyOoJIuKaIuil o OTACIBHBIM BOITPOCaM CEMHUHApPa, 3aciy-
[IMBAIOTCS OOBIYHO B cepeauHe 3aHsThs. [[00mpseTcs BEIIBIKEHNE U O0CYKICHIE AIbTePHATHB-
HBIX MHCHHH. B 3aKII0YNTENHHOM CITOBE MTPENOaBaTelb MOABOAUT UTOTH OOCYKIACHUS U OOBSIB-
JISIET OCHKHU BBICTYHaBH_II/IM CTy,Z[eHTaM. B oeisax KOHTpO.HSI IIOATOTOBJIICHHOCTHU CTYI[GHTOB nu HpI/I-
BUTHsI UM HaBBIKOB KPaTKOTO MHCHbMEHHOTO H3JIOKEHHUSI CBOMX MBICJICH MperojaBaTeilb B X0/
CEMUHAPCKUX 3aHATUI MOXKET OCYILIECTBIIATh TEKYIIUH KOHTPOJIb 3HAHUM B BUJIE YCTHOT'O OIIPOCa
WJIM TUCBMEHHBIX MPOBEPOYHBIX padoT.

IIpy noAroTOBKE K CEMUHAPY CTYAECHTBI UMEIOT BO3MOKHOCTD BOCIIOJIB30BATHCS KOHCYJIb-
TalUsIMH TIpenoiaBaresis. KpoMe ykazaHHBIX TEM CTYICHTHI BIIPaBe, MO COTJIACOBAHMIO C MPETIO-
JaBatesieM, U30upaTh U Apyrue HHTEPECYIOIUE UX TEMBI.
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KagecTBo yuebHOI pabOThI CTYACHTOB IPEIoIaBaTeNb OIICHUBACT B KOHIIE CEMUHAPA, BbI-
CTaBJIsIsl B pabouMii )KypHai Tekyuiie oneHku. CTyIeHT UMEET NMPaBO 03HAKOMUTHCS C HUMH.

MeToanka HanMcaHus pedepaToB U 10KJIAI0B

Heabro Hanucanus pedepatoB ABISETCS:

- MPUBHUTHE CTYACHTaM HaBBIKOB OMOIMOrpauyeckoro Mmoucka HEOOXOAWMOW JHUTepa-
Typbl (Ha OyMaKHBIX HOCUTEIISX, B 3JIEKTPOHHOM BHJIE);

IPUBUTHE CTYACHTAM HaBBIKOB KOMIIAKTHOTO M3JI0KEHHUSI MHEHUS aBTOPOB U CBOETO CYXIEHHUS 110
BbIOpaHHOMY BOIIPOCY B MUChbMEHHOMN (hopMe, HAyYHO I'PaMOTHBIM SI3bIKOM M B XOPOILIEM CTHIIE;

- mproOpeTeHne HaBbIKa FPAMOTHOTO O(POPMIICHHS CCHUIOK Ha UCIOJIb3yeMbIe HCTOUHHUKH,
MPaBUIILHOTO IUTUPOBAHUS AaBTOPCKOTO TEKCTA;

- BBISIBJICHHME U Pa3BUTHE Y CTYJIEHTa MHTEPECA K ONPEAEICHHON HAyYHOU U IPAKTUYECKOU
npobiieMaTuke ¢ TeM, 4ToObl HCCIeI0BaHNE €€ B AalbHEHIIEM MPOJI0JIKAIOCh B MOJITOTOBKE U
HalMCaHUM KYPCOBBIX U AUIJIOMHON PaOOTHI U NANbHEHIINX HAyYHBIX TPYAAX.

OcHoBHbIE 321a4H CTY/I€HTa IPU HanMcaHUM pedepara:

- C MAaKCHUMaJbHOHN MOJHOTON MCIOJIB30BATh JUTEPATYPY MO BHIOPAHHON TeMe (KaK peKo-
MEHAYEMYIO, TaK U CAaMOCTOATEIHHO MOJ00PAHHYIO) AJIs MPABUIBLHOTO TOHUMAaHUS aBTOPCKOH I0-
3ULNY;

- BepHO (0€3 NCKaKEHHS CMBICIIA) TIEpeIaTh aBTOPCKYIO MMO3UITUIO B CBOCH padoTe;

- YACHUTB JJ1s1 ce0sI M M3JI0KHUTh IIPUYMHBI CBOETO COTIacus (Hecoriaacus) ¢ TEM WIH HHBIM
aBTOPOM I10 JTaHHOM mpobiiemMe.

TpeboBanus K coaep:kaHnI0 pedpepara:

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

- HEOOXOIMMO U3JI0KUTh OCHOBHBIE aCIIEKTHI MTPOOJIEMBI HE TOJILKO I'PaMOTHO, HO U B CO-
OTBETCTBUHU C TOM WJIM WHOM JIOTHKOHN (XPOHOJOTUYECKON, TEMATHICCKOM, COOBITHITHOM U JIp.)

- TIPY U3JIOKEHUU CIIEyeT CIPYNITUPOBATh HJIEH Pa3HBIX aBTOPOB 10 OOLTHOCTH TOYEK 3pe-
HUS WY 110 HAYYHBIM IIKOJIaM;

- pedepar nOIKEH 3aKaHUYMBATHCS MOJABEICHHEM HUTOTOB IPOBEIECHHON HCCIIEOBATENbCKOM pa-
OOTHI: colepKaTh KpaTKUi aHaIM3-000CHOBaHNE MPEUMYILECTB TOW TOUYKU 3pEHHS 10 paccMmar-
pUBaeMOMY BOIIPOCY, C KOTOPO# BBl conuapHsl.

Crpykrypa pedepara.

1. Haunnaercs peepar ¢ TUTYIBHOTO JIUCTA.

O6pa3zerr ohopMIIeHHs TUTYIBLHOTO JIUCTA i pedepaTta mpuBeeH B (DOH/IE OIIEHOYHBIX CPEJICTB
10 TaHHOM OUCIUILINHE.

2. 3a tutynsHBIM JUcTOM cienyeT Coaepxanue. Coaepkanue - 3To Tiad pedepara, B KO-
TOPOM KaKJIOMY pa3Jielny 10JKEH COOTBETCTBOBATh HOMEP CTPAHHULIbI, HA KOTOPOI OH HaXOJUTCS.

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

a) Beenenue - paznen pedepara, mocBseHHBIH TOCTAHOBKE MPOOJIEMBI, KOTOpas OyeT
paccMaTpuBaThCs 1 0OOCHOBAHHUIO BHIOOPA TEMBI.

6) OcHOBHAas 4acCTh - 3TO 3BEHO pabOTHI, B KOTOPOM IOCIIEI0BATEIBHO PACKPHIBACTCS BbI-
OpanHas Tema. OCHOBHAsl YacTh MOXKET OBITh Mpe/ICTaBIeHa KaK LEIbHBIM TEKCTOM, TaK U pa3fe-
JeHa Ha riaBbl. [Ipu Heo0X0AUMOCTH TEKCT pedepara MOKET JOMOTHATHCS HIUTIOCTPALUAMU, Ta0-
JUIaMu, TpauKkaMu, HO MU HE CIIETyeT "TIeperpyxarh” TeKCT.

B) 3aKJII04YeHUE - TaHHBIN pazjen pedepara J0HKEH OBITh MPEACTABICH B BUJE BHIBOJIOB,
KOTOpBIE TOTOBATCS Ha OCHOBE MOATOTOBJIEHHOTO TE€KCTa. BBIBOABI JOKHBI OBITH KPATKUMHU U
yeTKUMHU. Takke B 3aKII0YCHUH MOYKHO 0003HAYUTH MPOOIEMBI, KOTOPBIE "BBICBETHIIMCE" B XOI€
pabotsl Hag pedepaToM, HO HE ObUTH PACKPBITHI B padoTe.

4. Cnucok nurepatypsl. B 1TaHHOM cniMcke Ha3bIBarOTCS KaK T€ MCTOYHUKHU, HA KOTOpBIE
CCBIJIAeTCsl CTY/ACHT IMPH MOATrOTOBKE pedepaTa, Tak U BCE MHBbIE, N3YYCHHBIE UM B CBSI3H C €0
NOAroTOBKOH. B paboTe 10KHO OBITH MCIIOIB30BAHO HE MEHEe 5 pa3HbIX UCTOYHHUKOB. Pabora,
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BBITIOJTHEHHASI C MCTIOIh30BAaHHEM MaTepuasa, COIEPIKAIIEroCs B OJHOM HAYYHOM UCTOYHHKE, SIB-
JsieTCsl IBHBIM TUIaruatoMm u He npuHumaercsa. Odopmienue Crnrcka IUTEpaTyphl JOKHO COOT-
BETCTBOBAaTh TpeOoBaHUsAM Oubmuorpaduueckux crannapron (cm. Opopmienue Crmcka UCTOY-
HUKOB U JINTEPATypbl B POH]IE OLIEHOYHBIX CPEJICTB).

O0beM 1 TexHHYeCcKHe TPeOOBaHus, IpeabsBJsieMble K BHINOJHEHNIO pedepaTa.

Pedepar nomken ObITh HAOpaH HAa KOMIIBIOTEPE U paclieyaTaH, B BUJIC UCKITIOUCHUS MOXKET
OBITH CIIaH PYKOMHCHBIN BapuaHT. B mocinenHeM ciaydyae paboTa qoKHa OBITh HANTMCAHA YETKUM
MOHSTHBIM MoYepkoM. Ha Bcex cTpanuiiax paboThl ciipaBa ciaeayeT OCTaBUTh MOJIS 10 25 MM st
IIOMETOK M 3aMEYaHuil MpoBepsrouero npemnoaasatens. OobeM paboThl JOKEH OBITh, KaK Mpa-
BIUJIO, HE MeHee 12 u He 6osee 20 crpanui. Pabora momkHa BRIMONHATECS 12-14 kernem udepes
uHTEpBal 1.5, pazMepsl OCTaBIISIEMbIX NOJIEH: JIEBOE - 25 MM, IpaBoe - 25 MM, HUXKHee - 20 MM,
BepxHee - 20 Mm. CTpaHUIIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

PaccrostHue Mexny Ha3BaHHMEM YacTd pedepara WIH TVIaBBl U MOCIEIYIOIIMM TEKCTOM JIOJIKHO
OBITH paBHO TpeM HHTepBajiaM. Dpa3pl, HAUMHAIOIIMECS ¢ "KPAaCHOU" CTPOKH, IIEYaTarOTCs C ao-
3alHBIM OTCTYIIOM OT Hayajla CTPOKH, paBHbIM 1.25 cMm.

[Tpu uuTHpOBaHUN HEOOXOJUMO COOIIOAATH CAEAYIOIIHE TpaBuia:

- TEKCT LUTATHI 3aKII0YACTCS B KaBBIYKU M IPUBOIUTCS O€3 U3MEHEHUM, 0e3 MPOU3BOIIb-
HOT'O COKpalIeHHsI IIUTHPYEMOro (pparMenTa (IpoIycK CioB, NPEASIOKEHUN UiIu ab3a1eB JoIyc-
KaeTcsl, €CIIM He BIICYET MCKAKEHUS BCero parMeHTa, U 0003Ha4aeTCsi MHOTOTOYHEM, KOTOPOE
CTaBUTCS Ha MECTE MPOIMYCKa) U 06e3 UCKaKEHUS CMBICTIA;

- KaXJas [uTaTa JOJHKHA COMPOBOXKAATHCS CCHUIKON Ha UCTOYHHK, Oubmuorpaduueckoe
OTMCaHUE KOTOPOTO JOJDKHO MPUBOIAUTHCS B COOTBETCTBUHU C TpeOOBaHHMSIMHU OuOnmorpadude-
CKHX CTaHJapTOB.

Hoxnan (ycTHoe coobienne) mo pedeparty npencTaBiseT co0oit kpaTtkoe (5-7 MUH) U3JI0-
KEHHE CYTH BBIIIOJHEHHOW palbOoThI, COMPOBOXKIAIOIIEECS] KOMIBIOTEPHOM mpe3eHTanue. Ilo-
CIIEIHSS TOJDKHA BKJIOYATh He Oosiee 12-15 cimalinos.

[Tpu mpoBepke pedepara mpemnojaBaTesieM OLIEHUBAIOTCS:

— 3HaHuWe (aKTHUECKOTO0 MaTepuajia, YCBOCHHE OOIIMX MPEACTaBICHUH, TOHITHA MO TeMe
pedepara, a Taxke 1Mo U3ydaeMon AUCIUILIUHE;

— CooTBeTCTBHE MEXIY TEMOH H colepkaHueM pedepara.

— Crenenb 000CHOBAaHHOCTH apTYMEHTOB M OOOOIIECHH, JIOTHYHOCTh M TIOCIIEI0BATEIIb-
HOCTb M3JI0KEHHsSI MaTepuaia, KOppeKTHOCTh apryMEHTAallUU, XapaKTep U JOCTOBEPHOCTh
MPUMEPOB, CIIOCOOHOCTH K 0000IIIeHNI0, IIIMPOTA KPYro3opa aBTopa.

— Hcnonb3yemble TUTEpaTypHbIE HCTOUHUKH.

— KynbpTypa nucbMeHHOro U3n0KeHus 1 0hopMIIeHHS MaTepHraa.

— YMeHue 4€TKO U JIOTUYHO JOJIOKUTH OCHOBHBIE PE3YJIbTaThl pabOThHI;

— KauecTBo 1 HHPOPMATUBHOCTH WILTIOCTPALIMOHHOTO MaTepHaa;

— VYMeHHe IrpaMOTHO, YETKO OTBEYATh Ha BOMPOCHl U BECTH apryMEHTUPOBAHHYIO TUCKYC-
CHIO.

[ToaroToBKa HAYYHOIr0 TOKJIA/AA BHICTYMAET B KQ4eCTBE OJHOM M3 BakKHEHIHX (hopm ca-
MOCTOSITEJIbHON pabOThI CTY/IEHTOB.

Hayunslii noxsag nmpeacraBisieT co0oi MccaeloBaHue 0 KOHKPETHOH mpobiieme, U3io-
’KEHHOE Mepel AyIUTOPUEH clyliaTenei.

Pabora mo moAroTroBke JOKJIaaa BKIIOYAET HE TOJIBKO 3HAKOMCTBO C JIMTEPATYpOH IO U3-
OpaHHOI TeMaTHKe, HO U CAMOCTOSATEIFHOE N3YUCHHE OMPEIeIICHHBIX BOMPocoB. OHa TpedyeT oT
CTYJI€HTa YMEHUS MTPOBECTU aHAINU3 U3y4aeMBIX BOIPOCOB, CIIOCOOHOCTH HATJISHO MPEACTAaBUTh
UTOTH MPOJICTTAHHON pabOThI, U YTO OYE€Hb BaXXHO — 3aMHTEPECOBATH ayJUTOPHUIO Pe3yIbTaTaMu
cBoero ucciegoanus. CienoBaTenbHO, MOATOTOBKA HAYYHOTO JOKJaga TpeOyeT onpeesieHHbIX
HAaBBIKOB.

[TonroroBka Hay4yHOTO JTOKJIa/1a BKJIIOUAET HECKOJIBKO ATANOB PadOThI:

1. Be1Oop TeMbI HAYYHOT'O JTOKJIA/a;
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2. Ilog6op maTepuanos;

3. CocrasiieHue mwiaHa qokiaaga. Padora Hag TekcToM;
4. OdopmiieHHE MaTEpUAIIOB BHICTYIUICHUS;

5. IToAroToBKa K BBICTYILICHUIO.

CTpykTypa M conep:kaHHue J0KJIaAa

BBenenue - 3T0 BCTynUTENIbHAS YacTh HAYYHO-HUCCIIEA0BATEIIbCKON paboThl. ABTOD J10J1-
KEH MPUIIOKUTH BCE YCHIINS, YTOOBI B 3TOM HEOOJIBIIOM IO 00BbEMY pa3zielie MOKa3aTh aKTyallb-
HOCTb TEMBI, PACKPBITh IPAKTUYECKYIO 3HAUUMOCTb €€, ONPEIEIUTh LIEIH U 3a/1a4H IKCIEepU-
MEHTa WK ero (hparMenrTa.

OcHoBHas 4acTh. B Hel packpbIBaeTCs ColiepKaHue A0KIaaa.

Kaxk npaBuiio, o0CHOBHasl 4acTb COCTOUT U3 TEOPETUUECKOTO U MPAKTUYECKOTO Pa3IEIIOB.

B Teopernueckom paszzene pacKpbIBarOTCS UCTOPHSI U TEOPUS UCCIEAYEMOM MPOOIEMBI,
JlaeTcsl KpUTUIECKUN aHaJIN3 JIMTepaTyphbl U MOKa3bIBAIOTCS MTO3ULIUHU aBTOPA.

B npaktudeckom paszzesne U31aratoTcsi METOIbl, X0, U Pe3yJIbTaThl CAMOCTOSITEIBHO
IPOBEIEHHOTO AKCIIEPUMEHTA WU (PparMeHTa.

B ocHOBHOI yacTH MOTYT OBITh TAKXKe MPEJICTABICHBI CXEMBI, IUAarpaMMbl, TaOJIHUIIbI, PUCYHKHU U
T.J.

B 3akimtoueHnn copeprkarcst UTOTU pabOThl, BBIBOJIbI, K KOTOPBIM MPHILEN aBTOP, U PEKO-
MEHJIAIMH. 3aKIII0OYCHUE T0JKHO ObITh KPAaTKUM, 0053aTEIbHBIM U COOTBETCTBOBATH ITOCTABJICH-
HBIM 337]a4aM.

Crucok UCnoIb30BAaHHBIX HICTOUHUKOB MPEJICTABIISAET cOO0M MepeyeHb NCTI0Ib30BAHHBIX
KHUT, cTaTel, (paMuium aBTOpOB MPUBOJATCS B al(aBUTHOM MOPSAKE, IPU 3TOM BCE UCTOUHUKHU
JAr0TCs MoJ1 00IIel HyMepalien TUTepaTypsl. B HCXOIHBIX JaHHBIX HCTOUHUKA YKa3bIBAIOTCS
(amMuIus 1 MHULMAJIBI ABTOPA, Ha3BaHUE pabOThI, MECTO U TOJ U3JAHHUS.

[Ipunoxenue k AOKIaLy OPOPMIISIOTCS HAa OTACIBHBIX JICTAX, IPUYEM KaX/10€ JOIKHO
UMETh CBOM TEMATUYECKUI 3ar0JI0BOK U HOMEP, KOTOPBII MUIIETCS B IPAaBOM BEPXHEM YTILy,
Harpumep: «[Ipunoxenue 1».

TpedoBaHusi K 0(pOPMIICHUIO TOKIAAA

O06mwem okItaza MoKeT Koje0aThes B mpeenax S-15 neyaTHbIX CTpaHUIL; BCE IPUIIOKe-
HUS K paboTe HE BXOJAT B €€ 00BEM.

Jloknan g0KeH OBITh BBIIIOTHEH IPaMOTHO, C COOIOACHUEM KYIbTYPhI U3JI0KEHHS.

O0s3aTenbHO TOJIKHBI UIMEThCSI CCBIJIKM HA UCIOIb3yEeMYIO JuTeparypy. JlomkHa ObITh
co0uIro/IeHa Moce10BaTeIbHOCTh HaMCcaHus: Oubnuorpaduyeckoro ammapara.

Kpurepum oueHku nqokiaaaa

- aKTYaJIbHOCTb TEMBI UCCIIEIOBAHMUS;

- COOTBETCTBUE COAEPKAHUS TEME;

- riryOuHa npopabOTKH MaTeprasa; MPaBUIIBHOCTD U MOJIHOTA UCTIOIb30BaHUS HCTOYHH-
KOB;

- COOTBETCTBUE O(h)OPMIICHHUS JOKJIAIa CTAaHAAPTAM.

ITo yeMoTpenuto npenoaaBaTels J0KIa bl MOTYT OBITh IIPEJICTABICHBI HA CEMHHAPAX,
HAYYHO-TIPAKTHUECKUX KOH(PEPEHIIHIX, a TAK)KE UCTIONIb30BATHCS KaK 3a4eTHbIE pabOTHI 110
MPONJEHHBIM TEMaM.

8 Ilepeuenb MHGOPMALMOHHBIX TEXHOJOIHH, HCIOJb3YeMbIX NPH OCYIIECTBICHUH
0o0pa3oBaTeIbHOIO NMpoecca Mo JMCHUIIHHE

ITpu npoBeneHNM JTEKIMOHHBIX U MPAKTUYECKUX 3aHATUH HCIIOJIB3YIOTCS MYJIbTUMEIHH-
HBIE [TPE3EHTALNH.

Jlis morcka MHPOpPMALMU NPU NOATOTOBKE K TEKYIEMY M IPOMEKYTOUHOMY KOHTPOJIO
Heo0XxouMo Hanure komnbioTepa ¢ Web Opaysepom, nogximoueHHoro k cetu "MuTepHeT" ¢ 110-
CTYIIOM K IIOUCKOBBIM CHCTE€MaM OOIIEero Ha3HauYeHusl.
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8.1 Ilepeyenb HE0OXO0AUMOI0 MPOrPaAMMHOI0 00ecIeYeHUsI

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

8.2 Ilepeyennb He0OXOAMMBIX HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM M COBpPEeMeEH-

HBIX NPOo(ecCHOHATBbHBIX 023 TAHHBIX:

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

2. ba3a HOpMAaTHBHBIX JOKYMEHTOB IO OXpaHE TPyl

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

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

4. TlomHoTekcToBas Hay4Has 0a3a JaHHBIX MEXAyHapoaHOro u3aarenbcTa Elsevier
http://www.sciencedirect.com

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

6. Scopus (SciVerse Scopus) MyabTHIUCITUTITHHAPHAS Onbmuorpaduueckas u pedeparuBHas
0a3a MaHHBIX, CO3/IaHHAs U3aTeNIbCKON Kopriopanuei Elsevier www.scopus.com

7. TocynapcTtBeHHas myOnuyHas HaydHO-TexHHYeckas ononuoreka (I'TIHTBD).

http://www.gpntb.ru/

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

9. ®enepanpHas rocygapcTBeHHass MHGOpPMAIMOHHAs cucTeMa «HarmoHaneHas >1MeKTpOHHAs
oubmoTeka» https://H30.pdh

10. basa nannsix Hayunoii anekrponnoit 6ubmmnorexku eLIBRARY.RU https://www.elibrary.ru

11. ba3a OTKpBITBIX JaHHBIX MMHHCTEPCTBA TpyJa U COLMAIbHOM 3amurel PO
https://rosmintrud.ru/opendata

12. baza nmaHHBIX MPO(ECCHOHANBHBIX CTaHAAPTOB MUHHUCTEPCTBA TpPyJda U COLMAIBHOW 3a-
MUTE PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-
reestr-professionalnykh-standartov/

13. ba3bl nanabix MuHucTEpCcTBa 3KOHOMHYECKOTO pa3Butus PO http://www.economy.gov.ru

14. O¢dunmanbhelii caiit @epepaabHOrO areHTCTBA 110 TEXHUYECKOMY PETYJIMPOBAHUIO U METPO-
soruu http://protect.gost.ru/
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9 MarepuajibHO-TeXHUYecKasi 0a3a, HeoOXoaUMasi JJIsl OCYIIeCTBJIEeHHsI 00pa3oBa-
TeJbHOI'0 MPONEecca N0 JMCHUUILINHE

MarepuaibHO-TEXHHYECKOE 00ECIIeUeHNE TUCITUTIIINHBI 1
No Bua pabor
OCHAIICHHOCTh
1. Jlexmmonnsbie 3ansatusa | Jlekunonnas ayautopus (ayn.234c, 126¢, 322c¢, 422c¢), ocHa-
LIEHHAs IPE3CHTAllMOHHON TEXHUKOMU (IIPOEKTOp, dKpaH, KOM-
MBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM MPOrPaMMHBEIM 00ec-
IICYCHHUECM.
2. CemuHnapckue 3ausatust | Ayautopus (416c¢), ocHaImeHHas MPE3EeHTAIIMOHHON TEXHUKOU
(IpOEKTOP, FKpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIINM
MPOTPAMMHBIM 00€CTICUCHUEM.
3. I'pynnoBeie  (uHnuBH- | JIekiimoHHas ayaguTopus ¢ qockou (422c, 416¢, 322¢)
JlyaJbHbIE) KOHCYJbTa-
197041
4. Tekymuit  KOHTpOJIb, | JIekmOHHAs ayauTopus ¢ 1ockou (422¢, 416¢, 322c¢)
MPOMEXYTOUHAs aTTe-
cranus
5. CamocrosTenbHast pa- | KaObuner ans camocrosarensHoi padotsl (aya. 400c, 401c, 431c,
bota
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329¢), OCHAILIEHHBI KOMIBIOTEPHONH TEXHUKOW C BO3MOXKHO-
CTBIO MOJKIIOYEHHUS K ceTH «HTepHET», mporpaMMon 3KpaH-
HOTO YBEJIMYEHHUS U 00ECIEUEHHBII JOCTYIIOM B 3JIEKTPOHHYIO
nH(}OPMaIIMOHHO-00pa30BaTENBHYIO CPEAy YHHUBEPCUTETA.
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Ilpunosicenue 1
IIpumep odopmiienus pepepara
MMHHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINN
denepallbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIIET0 00pa30BaHUs

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

Kadenpa pusnuyeckoii xumun

Pedepar mo qucuumnnmne
CoBpeMeHHbIE PHEPTO- U pecypcocOeperarone TeXHOJIOTHI

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.

Kpacunonap 2020
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