MUHOBPHAYKH POCCUH
(denepanbHoe rocyiapcTBeHHOE OIOIKETHOE 00Pa30BaTEIbHOE YUPeKIeHUE
BbICIIIEr0 00pa3oBaHUs
«Hukeropoacku rocyiapcTBeHHbIN TEXHUYECKUA YHUBEPCUTET
um. P.E. AnekceeBa» (HI'TY)

O0Opa3oBaTeIbHO-HAYYHBIA MHCTUTYT (PU3UKO-XUMUYECKUX TEXHOJIOTUH U
Mmatepuasosenenus (MOXTuM)

[LOKYMEHT NOANMCaH 31EKTPOHHOM NOANUCHI0

A B CUCTEME 3/1eKTPOHHOTrO A0KYyMeHToobopoTa YTBEPX{I[AIO:
7/ 4
HITY um. P.E. Anekceesa
JIMpEKTOp MHCTUTYTA:
Ceprudwkar  6120503c70676ec41314b02ec665da7b74e569ch Manynesuu AK.B.

Bnapeney, MBawWKWH EBreHnii FreHHaabeBuY
[eincteutened ¢ 14.01.22 no 14.04.23

“08” mrong 2021 r.

PABOYAS ITPOT'PAMMA JIUCIIAIIJINHBI
b1.B./1B.1.1 «I1pu6opbl 1 MeTOAbI HCCJACTOBAHUSA DJIEKTPOIHLIX MPOIECCOB
JUJISL TIOITOTOBKY MarucTpoB

Hamnpasnenue noaroroku: 18.04.01 XumMuyeckast TEXHOJIOTHS

HaHpaBHeHHOCTBI 3JI€KTDOXI/IMI/I‘-I€CKI/I€ IPONCCChl U ITPONU3BOJACTBA

®opma o0yueHus: OuHas

['on Havana noarotosku: 2021
Brimyckatomas kagpeapa: TOIIuXOB
Kadenpa-pazpadborunk: TOIuXOB

O0beM mucuuruHeL; 216/6
qacoB/3.e

[TpomesxyTouHas aTTecTanus: dK3aMeH (2 ceMecTp)
Pa3pabotunk: Mcaes B..B., K.T.H., JIOIIEHT

Huxnnit HoBropog
2021



PabGogas mporpamMMa AWCHMILIMHBI pa3padoTaHa B COOTBETCTBHH ¢ DenepaibHBIM TOCYIapCTBEHHBIM
o0Opa3oBaTeNnbHBIM CTaHIApPTOM BbIciiero ooOpazoBanus (PI'OC BO 3++) mo HampaBiIeHHIO
noaroroBku 18.04.01 Xwumuueckass TEXHOJOTUs, YTBEpKIAeHHOro mnpukazom MUWHOBPHAYKU
POCCHMU ot 07 aBrycta 2020 r. Ne 910 Ha ocHOBaHuM yueOHOro 1uiana npunstoro YMC HI'TY,
npotokoia ot 03.12.2020 Ne 4

PaGouass mnporpamma upuHATa Ha 3acegaHuu Kadenpbl «TeXHONOrHsS 3IEKTPOXUMHYECKHUX
IPOU3BOJICTB U XUMHUH OPTaHUYECKUX BEIIECTBY

Ilpomoxon 3acedanus om «03» uronsn 2021 2. Ne7

3aB. kadenpoii K.1.H., 1oueHt, Meamkun E.I'.

PaGouas mporpamma yTBepKaeHa Ha 3acelaHuu Y 4eOHO-METOIUYECKOT0 COBETa MHCTUTYTA (PU3HKO-
XUMHUYECKUX TEXHOJIOTUH U MAaTCPUAJIOBEACHUSA

IIpomoxkon 3acedanus om «08» utons 2021 2. Nol

PaGouas nporpamma 3apeructpupoana B YMYVY, peructpanuonnsiii Ne__18.04.01-T1-11
Havansauk MO

3aBepmyromias otaenom komiuiekroBanus HTh H.N. KaGanuna

(noonucw)



OraasJjienue
OI'JTIABJIEHUE 3
1. IIEJIA U 3AJJAYM OCBOEHM S JUCLIUIIJIUHBI 4

1.1. IIEJTb OCBOEHUSI AUCIUTIINHEI 4
1.2. 3AJJAUM OCBOEHU S JUCITUTIIMHBI (MOTYJIST) 4

2. MECTO JUCIHUATIJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMUDBI 4

3. KOMIIETEHIIMA OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJLTATE OCBOEHUSA
JTACHUTIIVHEI 4

4. CTPYKTYPA U COAEP) KAHUE JUCHUIIJINHBI 7

4.1. PACTIPEJEJIEHME TPYJIOEMKOCTU JIUCLIMITJIMHBI 1O BUJIAM PABOT I10 CEMECTPAM 8

4.2. COAEPXAHUME INCLHUTIIIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM 7
5. TEKYIIUI KOHTPOJIb YCIIEBAEMOCTH U TIPOMEXKXYTOYHAS ATTECTAIIAA IO UTOT'AM
OCBOEHUA JUCIIUIIJINHBEI 14

6. YHEBHO-METOANYECKOE OBECIIEYEHUE JUCIIUITJIMHBI 17

6.1. YYHEBHAA JIUTEPATYPA, IIEYATHBIE N3JIAHN S BUBJIMOTEYHOI'O ®OHJIA 17

6.2. CIIPABOYHO-BUBJIMOTPAOMYECKAA JINTEPATYPA 18

6.3. METOJJMYECKUE YKA3AHNS, PEKOMEHJAIIMU U IPYTYE MATEPUAIJIBI K 3AHATHAM 19
7. AHOOPMALMOHHOE OBECIIEYEHHUE JUCHUIIJIUHBI 19

7.1. TIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAITMOHHOI CETU «MHTEPHET,
HEOBXOJAUMBbIX J1J151 OCBOEHUS JIUCLUIIMHBI (MO1YJ15T) 19

7.2. IHEPEYEHbL ITPOI'PAMMHOI'O OBECIIEYEHU AN MHO®OPMALIMOHHBIX
CITPABOYHbIX CUCTEM

8. OBPA3OBATEJIBHBIE PECYPCBbI 1J151 UHBAJIUAOB U JIUILL C OB3 21

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHMWE, HEOBXOJIMWUMOE /IS OCYIECTBJIEHUS
OBPA3OBATEJIBHOTI'O ITPOLIECCA IO JUCHUIIVIMHE 22

10. METOANMYECKHNE PEKOMEHJAINIMN OBYYAIOIIIUMCAIIO OCBOEHUIO JJUCIUIIJIMHBI 23

10.1. OBIIME METOJMYECKHME PEKOMEHIAIIMU JUISA OBYYAIOIIMXCA I10
OCBOEHUIO JUCHUITJIMHBI, OGPA30OBATEJIbHBIE TEXHOJIOT' MU 23
10.2. METOJAMYECKUE YKA3ZAHUSI JUUTSI 3BAHSITUN JIEKLIMOHHOT O THIIA 24
10.3. METOJJUYECKHE YKA3ZAHU A 110 OCBOEHUIO JIUCLIUIIMHBI HA IABOPATOPHBIX PABOTAX 19
10.4. METOJMYECKHME VKA3AHHMA 110 OCBOEHMIO JUCHUIIVIMHBI HA
ITPAKTUYECKUX 3AHATUAX 24
10.5. METOJIUYECKUE YKA3AHUSI IO CAMOCTOSTEJIbBHON PABOTE OBYUAIOLLIXCS] 24

11. OUEHOYHBIE CPEJCTBA JUIsl KOHTPOJIsSI OCBOEHUSI IUCLIAIIIMHBI 24

11.1. TUIIOBBIE BOIIPOCHI IS TABOPATOPHBIX PABOT 24
11.2. TUTIOBBIE BOITPOCBHI AJIS TPOMEXYTOYHOU ATTECTALIMU B ®OPME 5K3AMEHA 27



1. HEJHU U 3AJAYHN OCBOEHU A JUCIHUIIVIMHBI

1.1. Heabio ocBOeHUS] TMCHUIUIMHBI SBJISIOTCS: SBIAIOTCA: (popMUpOBaHHE 3HAHMU O
COBPEMEHHBIX MPUOOPAX U METO/AX UCCIIECAOBAHUS IEKTPOIHBIX ITPOLECCOB.

1.2. 3agaym ocBOCHUSA IMCHUIIMHBI (MO1YJIs1):
-O3HAKOMMUTH MaI‘I/ICTpOB C COBpeMeHHbIMI/I C-)HGKTpOXI/IMI/I‘-IeCKI/IMI/I METOAaMHU HCCIICOOBAHUA
3JICKTPOJIHBIX TMPOIECCOB
-O3HAKOMMUTH MaI‘I/ICTpOB C COBpeMeHHbIMI/I HpI/I60paMI/I 1 MCETOAHMKaAMMH, HpI/IMeHSIGMBIMI/I B
3JIEKTPOXUMHYECKUX UCCICAOBAHUIX.

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJBbHOM IPOTPAMMBI
VYuebnas pgucnummHa (Moaynb) B1.B.JIB.1.1 — «IIpubGopbl W METOABI HCCIAEAOBAHUS

QJCKTPOJAHBIX IMPOHECCOB» BKIKOUYCHA B IIEPCUCHD 00s13aTeNIbHBIX AU CHUITIIMH BapHaTHBHOﬁ qaCTu

00pa3oBaTenbHON MpPOrpaMMbl MO HampapieHHI0 moArotoBku 18.04.01 Xumudeckass TEXHOJIOTHS,
MporpaMMbl  MarucTparypbl «JIEKTPOXMMHUUYECKHE IMPOIECChl M MPOU3BOJACTBa». JlucuurminHa
peanusyetcs B coorBercTBuu ¢ TpeboBanusmu OI'OC, OI1 BO u VYII, no maHHOMY HalpaBJICHHIO
MOATOTOBKH.

Juctunnuza 6a3upyercs Ha CIenyomux aucuuminiax: «HaydHbie OCHOBBI XMMUYECKOM
METaUIM3aUUN», «DJIEKTPOXUMUYECKUE TEXHOJIOrun», «KOHCTpyKIHMOHHBIE MaTepuaibl B
XUMHYECKHX POU3BOJCTBAX», U3y4aeMbIX B 1-2 cemecTpax.

[TonydeHnHble 3HAHUSA HEOOXOIUMBI AJISl U3yYEHUS MPEAMETOB MO MPOGUII0 MOATOTOBKH
«DNEeKTPOXUMUYECKUE  TeXHOJOrum», «OOOpydoBaHME ¥  OCHOBBI  IPOEKTUPOBAHUSY,
«IIpenmunnomuas mpakTukay; «TexHomoruueckass mpaktukay, «HaydHo-ucciaemnoBarenbckas
paboTay, MOJIrOTOBKA K MPOLIEyPE 3aIMUTHI H 3aIIUTa BBITYCKHOW KBATH(PUKAITMOHHON paOOTHI.

3. KOMIIETEHIMH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCIIAITJIMHBI

3.1. Ilponecc u3yueHus: TUCUUIUIMHBI (MOJYJsl) HApaBlieH Ha (OPMUPOBAHUE DJIEMEHTOB
CIIEAYIOIIMX NpodeccnoHadbHbIX KommeTeHIMi B cootBercTBUM ¢ OIl BO mo cnenuambHOCTH
18.04.01 Xumuueckas TEXHOJIOTUS IPOrPaMMbl MarucTpaTypbl « IJIEKTPOXUMUUECKHE MTPOLIECCHI
Y TIPOU3BOJCTBA:

[K-2 ['0TOB K BHEIPEHUIO HAYYHO-HCCIIEOBATENBCKUX M ONMBITHO-KOHCTPYKTOPCKUX paboT, HOBOM
TEXHUKHU U N1€PEJOBOI TEXHOJIOTUU nO nepepabome nepmu u 2aza



dopMupoBaHUE YKAa3aHHBIX KOMITETCHIIMA pa3MeIIeHo B Tadymie 1.
Tabmuma 1 — ®opMupoBaHUE KOMIIETCHIIMHN TUCIUTLTHHAM

HaumenoBanune CemecTpbl (POPMUPOBAHUS AUCIUIUINHBI
JUCUUIUTAH, (POPMUPYIOLIHX
KOMIETEHIMIO COBMECTHO 1 | 2 | 3 I 4

1IK-2

Hayunble 0CHOBBI XMMUYECKOW METaJUIA3AI[UU

O0opynoBaHue U OCHOBBI IPOSKTHUPOBAHUS
3NEKTPOXUMHUYECKUX IPOU3BOJCTB

DKoJorust SJICKTPOXUMHNYCCKHX ITPOU3BOJICTB

IIpnbopsl 1 METOABI UCCIICIOBAHNS
3JIEKTPOJIHBIX MPOIIECCOB

SKCHGPI/IMGHTEUII)HI)IC MCTObI aHAJIM3a

TexHoMOTNSA TITyOOKON TIEpepadOTKH
MPUPOAHBIX dHEeproHocutened OT/I.1

Hayuno-uccnenoBarenbckas padora

Hayuno-uccnenoBarenbckas padora

[TonroroBka K npouenype 3auThl 1
3allMTa BBITYCKHOW KBAIU(PUKAIIMOHHOM
paboThI




3.2. [lepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsl N0 JMCHMILJIMHE, COOTHECEHHBIX € IJIAHUPYEeMbIMHU pe3yJbTaTamu ocBoenns OII

Tabnuna 2 — Ilepedyensp naaHUPyeMbIX pe3ybTaTOB 00yUEHUS MO JUCHMILTUHE, COOTHECEHHBIX C IJITAHUPYEMbIMHU Pe3yIbTaTaMU OCBOCHUS

Koa 1 HamMeHOBaHHe
KOMIETEeHIHH

Koa n
HauMMeHOBaHMe
HHIUKATOpa
JOCTHUKEHUSI
KOMIIETEeHIM U

IInanupyemble pe3yJbTaThl 00y4eHHsI 10 JHCHUILIMHE

OueHoYHBIE CPeICTBA

Texkyuiero
KOHTPOJIs

IIpomexyTounoi
aTTecTaluu

Tun HpO(l)eCCI/IOHaHLHOP‘I JACATCIBbHOCTU —TeXHOJ’IOFI/I‘IeCKI/II‘/II, Hay‘lHO-I/ICCJIe,HOBaTeHI)CKI/IfI

TpynoBas pynxmus: C/06.7 (IIC 19.002) C/06.7 BuenpeHue HayquHO-HCCIIET0BATENBCKUX U OIBITHO-KOHCTPYKTOPCKHUX Pa0OT, HOBOW TEXHUKH U MEPEAOBON TEXHOJIOTHUH MO

nepepaboTke HeTH U raza

[IK-2 ToToB K BHEIpEHHIO
Hay4HO-HMCCIIE0BATEILCKIX
U OIBITHO-KOHCTPYKTOPCKHX
paboT, HOBOW TEXHUKH H
NepeIOBOM  TEXHOJIOTHH 1O
nepepabomxe Hedhbmu u 2asa

NIIK-2.1. CnocobeH |3HaTh: pudopHI u|YMerb: BIaAcTh HaBblkamu |Buanmerb: HaBbikamu | Bompocel i | Bompocst JUIsL
BHEPATH METO/IbI Hay4HO- | HAYYHO-HMCCIIEIOBATENbCKUX U |IPOBEJIEHUSI HAYyYHO-| YCTHOTO YCTHOTO
pe3yIbTaThl HAYYHO- | MCCIIEIOBATEIhCKIX 1 | OTTBITHO-KOHCTPYKTOPCKIX HCCICIOBATCILCKUX U | cobeceoBaHus: | cobeceq0BaHuUs:
HCCIICIOBATEIBCKIE U | OMTBITHO-KOHCTPYKTOPCKUX | pa3paboToK OIIBITHO- OMIIETEHI, OUJICTHI
OIIBITHO- pa3paboTox ANEKTPOXUMUICCKUX KOHCTPYKTOPCKUX OTBETHI Ha
KOHCTPYKTOPCKHE SIEKTPOXUMUICCKAX TIPOIIECCOB pa3paboTox KOJUIOKBHYME,
paboThI TIPOIIECCOB ANEKTPOXUMHUICCKHAX 3aIIUTHI
TIPOIIECCOB pedepata

UIIK-2.2. 3HATD: METOEI | YMeTh: o0OpabartbIBaTh u| Bnagers: HaBblkamu | Bompocsl  nmns | Bonpockr JUTST
Hcnons3yer 00pabOTKM W  aHaM3a | aHAIN3UPOBAThH HAy4YHO- | 00pabOTKH M aHaIW3a | YCTHOTO YCTHOTO
pa3pabOTKH  HOBOW | HAYYHO-TEXHUYECKOMH TEXHUYECKYI0 HH(GOpPMAIMIO | HAYYHO-TEXHHYECKUH | cobecemoBaHUs: | coOeceIOBaHMUS:
TEXHUKH " |nHGOpMAIHH, YMETh | pe3YJIbTaTHI HCCIICIOBAHMI | HHPOPMALIUU U | OWIIETHI, OUJIETHI
TEXHOJIOTHU no | aHaJIM3HPOBATH H | 9JEKTPOXUMHUYIECCKHUX pe3yIBTaTOB OTBETHI Ha
nepepabomke Hegpmu | 00pabaTHIBATH MIPOIECCOB. HCCIICIOBAaHUH. KOJUTOKBUYME,
u easa PEe3yNbTaTHI 3aIIUTHI

WCCIIeTIOBaHUMA pedepara

INEKTPOXUMUYECKUX

MPOLIECCOB




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

4.1. Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam

OO6mas Tpya0€MKOCTh JTUCIMIUIMHBI COCTaBisgeT 6 3a4. en. 216 vacoB, pacmpeneieHue
9acoB 10 BHJIaM padOT U CEMeCTpaM MPECTaBICHO B TabuIe 3.

Ta6muma 3 — Pacripeaenenne Tpy10€MKOCTH JUCITUTIIIMHBI 110 BUIaM paboT 1o ceMecTpam

TpynoémkocTh B yac
Buj yue6HOoit padoTnI Bcero B 1.4. mo
qac. ceMecTpam
2 ceM
®opMaT n3yyeHusi TUCIUTLIMHBI ouHas
OO6mas Tpy106MKOCTh TUCIUTUIMHBI TI0 y4eOHOMY TIJIaHYy| 216 216
1. KonrakTHas padora: 92 92
1.1. AyautopHasi pa6oTa, B TOM YucJje: 85 85
3aHTUS JeKuoHHoro tuna (JI) 17 17
3aHsaTUs cemuHapckoro tuna (I13-cemunapbl, mpakr. 17 17
3aHATHUS U P)
naboparopusie pabots (JIP) 51 51
1.2.BHeayauTOpHAasi, B TOM 4HCJIe 7 7
KypcoBas paborta (mpoekt) (KP/KII) (xoncynbranus, 3 3
3aIuTa)
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUU IO TUCIUTUTMHE 4 4
KOHTAaKTHasi paboTa Ha MPOMEXKYTOYHOM KOHTpPOJIE
(KPA) ) )
2. CamocrosTeabnas padora (CPC) 97 97
pedepar/scce (MOATOTOBKA) 8 8
pacuérHo-rpaduueckas padota (PI'P) (moaroroska) - -
KOHTpOJIbHas paboTa - -
kypcoBas pabota/mpoekt (KP/KII) (moaroroska) - -
CaMOCTOSITENIFHOE HM3y4YEHHE pPa3/IeioB, CaMOIIOATOTOBKA
(mpopa®oTka W MOBTOpPEHME JIEKLIMOHHOTO MaTepuaya U
MaTtepuaiga yueOHHUKOB U Y4eOHBbIX MOCOOUM, MOATOTOBKA| 89 89
K  7a00paTOpHBIM W  TPAKTUYECKUM  3aHSATHUSM,
KOJIJIOKBUYM H T.1I.),
B T.Y. IOJIFOTOBKA K 3a4€Ty
[loaroroBka K sk3aMeHy (KOHTPOJIb) 27 27




4.2. Copep:xaHue TUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 10 TEMaM

Tabmuma 4 — Coaepkanue TUCHUTUTNHBI, CTPYKTYPUPOBAHHOE TI0 TEMaM

IInannpyemsie Bunnl yue6Hoii padoTsl (dac)
(KOHTpOJIMpYyeMble) KoutakTas paGota | S o HaunmeHoBanue HanmeHoBanue
pe3yabTaThl = - E HCIOJb3yeMBbIX pa3padoTaHHOIO
OCB(gﬁyz{'ﬁc&H YK; HaumeHoBaHHE pa3aeioB, TeM & 2 E S = Bux CPC AKTHEHDIX 1 JJICKTPOHHOTO
5 " = - = S e e HHTEPAKTHBHBIX Kypca
HHIHKATOPBI g 825 e = 9 : 3 o0pa3oBaTebHBIX (TpynoeMKoCTh
JAOCTHIKEHUS S | g =g~ = = TEeXHOJIOTHii B 4acax)
. = < =ng-" & < =
KOMIIeTEeH NI = = Q ©
2 cemecTp
IK-2 Paznen 1 [opsaku 3MeKTPOXUMUYECKUX PEAKITHI IloaroroBka k IIpe3enTanus Koncnekr
HIIK -2.1, nexuusM [6.1.1], JIEKINH
HIIK- 2.2 Tema 1. OmpeneieHue MOHATHS MeXaHU3MA | - - 0,5 2,0 [6.1.2], [6.1.3], [6.1.4]
peakLuH.
Tema 2 AHODHBIE W KATONHBIC TMOPSAKH | - - 0,5 2,0
SIEKTPOXMUMUICCKHUX PEAKITHH.
Tema 3 Meroabl ompeneneHUs TOPSIOKOB | - - 0,5 2,0
JNEKTPOXUMUYECKHX peaknmit. OmpeneneHue
TIOPSIIKOB PEaKIH MO 3aBUCHUMOCTH CKOPOCTH
mporecca  OT  KOHIIGHTPAaMM  pacTBOpa.
Omnpenenenve  MOPSIKOB — peakUUH MO
3aBUCHMOCTH TOKa OOMEHa OT KOHILEHTPalUH
KOMITOHEHTa pacTBOpA.
CamocrosiTeIbHAsI padoTa mo ocBoenuio 1 6,0
pasnena:
Hroro mo 1 pazmery - - 1,5 6,0
IK-2 Paznen 2. Merton Bpamaronierocs JUCKOBOTO AJIEKTPOa IToaroroBka k IIpe3enTanus Koncnekr
UIIK -2.1, nexmsm [6.1.10], JeKIMH
UIIK- 2.2 Tema 1 Teopust KOHBEKTUBHOI quddy3un. 1,0 - 0,5 2,0 [6.1.11, [6.1.12],
BriBoz hopMyisl JUTs Bpalaromerocs [6.1.13], [6.1.14]
JIICKOBOT'O JIEKTPO/IA.
Tema 2.0npenenenne BUIOB MOJSIPU3ALNAN 0,5 6,0 - 9,0
JNEKTPOIHOTO Mpolecca U Ko hUIreHTa
Juddy3un pazpsHKalomuxcs HOHOB.




IInanupyemsie Bunnl yueGHoii padoTsl (dac)
(KOHTpOJMpYeMble) KouTakTHast pa6oTa s 5 HaumenoBaHue HaumeHoBaHue
pe3yJbTaThl = - E HCMOJIb3yeMbIX pa3padoTaHHOTO
OCB(gﬁyz{'ﬁc&H YK; HaumeHoBaHHE pa3aeioB, TeM & g E S = Bug CPC AKTHBHBIX H I1EKTPOHHOTO
; 71 = s . E z = S e g HHTEPAKTHBHBIX Kypca
HHIHKATOPBI g 8 z 2| = 9 : 3 00pa3oBaTeILHBIX (TPpya10eMKOCTH
JAOCTHIKEHUS S |8 =g~ = = TEeXHOJIOTHii B 4acax)
. = < 2l S« =
KOMIIeTeHIIUM = = ®) ©
Tema 3.Bpamaromuiicss AUCKOBBIN 3JIEKTPOJI C 0,5 - 0,5 2,0
KoJbLIOM. M3yueHue ctanuiHOCTH
3JIEKTPOIHOTO MPOIECCa C TIOMOIIBIO
JIMCKOBOTO 3JIEKTPOA C KOJBIIOM.
[IpuHINNHaTbHAS CXeMa YCTAHOBKH.
CamocrosiTeIbHAsI padoTa MO0 OCBOEHHIO 2 13,0
pasaeaa:
Hroro no 2 paznexy 2,0 6,0 1,0 13,0
I1K-2 Paznen 3. Metoa XpOHOMIOTEHIIMOMETPUHN
HIIK -2.1, Tema 1. Onpesenenye nepeHanpsKeHHs 0,5 6,0 - 9,0 IMoaroToska Koncnexr
UIIK- 2.2 Juddy3un 1 nepexoHOro BpeMeHH. neximsMm [6.1.10], IIpesenTanus JEKIUN
YpasHenue Canna. [6.1.11, [6.1.12],
Tema 2.3aTpyiHEHHUS HA CTaUM NIEPEHOCA 0,5 - 0,5 2,0 [6.1.13], [6.1.14]
anektpoHa. OnpenereHne EMKOCTH JBOWHOTO
IIEKTPUYECKOTO CIIOSL.
Tema 3.AHamU3 XpOHOIIOTEHIIHOMETPHUYECKOM 0,5 6,0 - 9,0
KPHUBOH MPU HATHYHNH Y HIEKTPOXHUMUIECKOTO
npoIriecca rnepeHanpsokeHns auddysnu u
nepeHoca JIeKTPOHa.
Tema 4.IIporeccel, 0CI0KHEHHBIE 0,5 - 0,5 2,0
MPEIIECTBYIOMIAMH CTAJHU pa3psiia
XUMHYECKIMHA PEaKIUSIMI.
CamocTosiTeIbHAsI Pa0doTa MO OCBOEHHIO 3 22,0
paziena:
HToro no 3 pazneny 2,0 12,0 1,0 22,0
I1K-2 Paznen 4. MeTo 1 MOTEHIIMOCTATHYECKOTO BKIIFOUEHHS IToaroroBka k Koncmekr
IIpesenTanus N
UIIK -2.1, nexnusm [6.1.10], JIEKIUH




Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(KOHTpOJMpYeMble) KouTakTHast pa6oTa s 5 HaumenoBaHue HaumeHoBaHue
pe3yJbTaThl = - g HCTO0JIb3yeMbIX pa3padoTaHHOIO
ocBoeHus: koa YK; Haumenosanme pasie1os, Tem = ] E E ‘; Bux CPC AKTHBHBIX U DJIeKTPOHHOT0
OIIK; IIK u = e 3|5 2S¢ S HHTEePAKTHBHBIX Kypca
HHANKATOPHI g % 2 é E = § : g o0pa3oBaTebHBIX (TpynoeMKoCTh
AOCTHKEHUS s | Fe|s 3= = TeXHOJIOT Hii B Yacax)
. = < 2l S« =
KOMIIeTeH NI = = Q ©
UIIK- 2.2 Tema 1.Ypasuenne Korrpens 1,0 - 0,5 8,0 [6.1.11,[6.1.12],
[6.1.13], [6.1.14]
Tema 2. DKCTPaMOIAIMOHHOE OTIpEICICHNE 1,0 - 0,5 8,0
TOKa TIepexo/1a 3JIEKTPOHA MPH HATMINH Y
nporiecca 1udPy3HOHHBIX 3aTPyIHEHHH.
CamocTosiTeIbHAsi paGoTa Mo 0OCBOEeHHIO 4 16,0
pasiena:
Hroro mo 4 paznery 2,0 - 1,0 16,0
[K-2 Paznen 5. KynoHoMmerpudeckuii MeTon IToaroroBka k n Koncnexr
WIIK -2.1, nexums [6.1.10], pe3cHTalA eKImit
HUIIK- 2.2 Tema 1.21eKTpoNU3 PH KOHTPOIUPYEMOM 0,5 - 0,5 2,0 [6.1.11, [6.1.12],
HNOTEHIIHATIE. [6.1.13], [6.1.14]
Tema 2. Bunbl KyJTOHOMETPOB. 0,5 - 0,5 2,0
Tewma 3. [IpsMoii 1 KOCBEHHBIH 0,5 - 0,5 2,0
KYJIOHOMETPUYECKUI METOABI.
CamocrosiTeIbHasi paboTa MO0  OCBOEHMIO 5 6,0
pasgena:
pacuérHo-rpadguueckas padora (PT'P)
Hroro no 5 pazaeny 1,5 - 15 6,0
IK-2 Paznen 6 Ionsporpadudeckuii MmeTon IToaroroBka k Koncnekr
WIIK -2.1, ekt [6.1.10], Tpesenrais neKuwit
UIIK- 2.2 Tema 1.IIpunuun nossiporpaduyeckoro 0,5 - 0,5 2,0 [6.1.11, [6.1.12],
merona. BeiBon ypaBHenust MinbkoBuya. [6.1.13], [6.1.14]
[Tpumenenne Merona. Tok 3apsHKeHUsL.
Tema 2.Ilonsiporpaduieckue MaKCUMyMBI 1 0,5 - 0,5 2,0
CIOCOOBI MX YCTPaHEHHS
CamocrosiTe1bHasi paboTa MO0  OCBOCHHMIO 6 4,0
pasnena:
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Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(KOHTpOJMpYeMble) KouTakTHast pa6oTa s 5 HaumenoBaHue HaumeHoBaHue
pe3yJbTaThl = - E HCMOJIb3yeMbIX pa3padoTaHHOTO
OCB(gﬁyz{'ﬁc&H YK; HaumeHoBaHHE pa3aeioB, TeM & g E S = Bug CPC AKTHBHBIX H I1EKTPOHHOTO
; 71 = s . = z = S e g HHTEPAKTHBHBIX Kypca
HHIHKATOPBI g 8 = S|E g = 9 :- 3 00pa3oBaTeILHBIX (TPpya10eMKOCTH
JAOCTHIKEHUS s |SE§|F = = = TEeXHOJIOTHii B 4acax)
. = < sl S« =
KOMIIeTeHIIUM = = ®) ©
Hroro no 6 pazgeny 1,0 - 1,0 4,0
I1K-2 Paznmen 7 Meton (hapaaeeBcKOro UMIEAaHca ITonroroBska k Tpeserranus KOHCHUeKT
UIIK -2.1, JexnusaM [6.1.4], JIEKITUHA
UIIK- 2.2 Tema 1.McTopus pa3BUTHsI METO/IA. 0,5 - 0,5 1,0 [6.1.5], [6.1.6],
[6.1.7], [6.1.8]
Tewma 2.MiMnenanc peaknnuu nepexona 0,5 6,0 0,5 8,0
JJIEKTPOHA.
Tewma 3.Umnenanc BapOypra. DxBuBaneHTHAs 0,5 - 0,5 1,0
JIEKTPUYECKAs CXeMa TPaHUIIBI AIEKTPOI-
pacTBop.
Tewma 4.BrisBiieHue niepeHaNpsHKCHAS 0,5 - 0,5 1,0
XUMUYECKOH peakiMy UMIICIaHCHBIM METOIOM.
Nmnenanc ['epuiepa.
Tema 5.Papaneesckuii ummnenanc npu Hammuuun | 0,5 - 0,5 1,0
yIpoIiecca BCeX BUOB MEPEHANPSHKCHUIL. .
Tema 6. Meronuka usmepenus ¢apazgeesckoro | 0,5 6,0 0,5 9,0
AMITEAaHCa.
CamMocrosiTeIbHasi paGoTa M0 OCBOECHHIO 7
pazjiena:
Hroro mo 7 pa3mery 3,0 12,0 4.0 22,0
IK-2 Paznen 8 XpoHOBOIBTAMITEPOMETPHUUECKUI METO] HCCIIEAOBAHUS IToaroroBka k Koncnekr
IIpesenTanus N
UIIK -2.1, nexwsiM [6.1.9], JeKIMH
HIIK- 2.2 Tema 1.IToHATHS O OOPATHMBIX, 0,50 4,0 0,5 7,0 [6.1.10], [6.1.11]
KBa3HMOOPATUMBIX H HEOOPATHMBIX IIPOIIECCaX
Tema 2.BrisiBiieHHe CTaAMMHOCTH IPOTEKAHUS 0,5 5,0 0,5 8,0
JIEKTPOXUMHUIECKOTO Mpolecca
XPOHOBOJIBTAMIIEPOMETPHUYCCKIM METOIOM.
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Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(KOHTpOJMpYeMble) KouTakTHast pa6oTa s 5 HaumenoBaHue HaumeHoBaHue
pe3yabTaThl = - E HCNOJb3yeMBbIX pa3padoTaHHOIO
OCB(gﬁyz{'ﬁc&H YK; HaumeHoBaHHE pa3aeioB, TeM & g E S = Bug CPC AKTHBHBIX H I1EKTPOHHOTO
H " = - z = S e g HHTEPAKTHBHBIX Kypca
HHIHKATOPBI g SZ5|E g = 9 : 3 00pa3oBaTeILHBIX (TPpya10eMKOCTH
JAOCTHIKEHUS s |SE§|F = = = TEeXHOJIOTHii B 4acax)
. = < 2l S« =
KOMIIeTeH NI = = Q ©
CamocTosiTeIbHasi paGoTa Mo OCBOEHHIO 8 15,0
pa3nena:
I1K-2 Hroro no 8 pazneny 1,0 9,0 1,0 15,0
MIIK -2.1, Paznmen 9 Metop! u3ydeHHsT KOHICHTPAIIMOHHBIX U3MEHEHHUH B TpUAIIEKTPpoAHBIX | [loaroroBka x Koncmekr
HIIK- 2.2 CII0SX nexnusaM [6.1.10], Tpesenauns JEKUUH
i}
Tema 1.0nTHYECKHE METOIBI. 0,5 - 0,5 2,0 [6.1.11, [6.1.12],
[6.1.13], [6.1.14]
Tema 2. Metonbl, oOcHOBaHHBIC Ha oTOope mpod | 0,5 - 0,5 2,0
AJICKTPOJIUTA.
Tema 3.0npeaencaue pH npusiekTpoIHOrO 0,5 - 0,5 2,0
CJIOSI METAJIIOBOJTIOPOTHBIM U
MHUKPOCTEKIITHHBIM 3JICKTPOJAMH.
CamocTosiTeIbHasi paGoTa M0  OCBOEHHIO 9 6,0
pasnena:
HTtoro mo 9 paznexy 1,5 - 1,5 6,0
TIK-2 Paznen 10 [Ipubopsr 1i1st MccaenoBaHUs IEKTPOIHBIX MTPOIECCOB TToxroroska k Koncnexr
IIpe3enTanus N
UIIK -2.1, nexnusaM [6.1.10], JIEKITUHA
UIIK- 2.2 Tema 1.ITorernumocrarsl. Pabora 0,5 6,0 0,5 2,0 [6.1.11, [6.1.12],
MOTEHI[OCTATA TIPH [O/IIEPKAHUH [6.1.13], [6.1.14]
MOCTOSIHHOTO TOKA U MOCTOSIHHOTO MMOTEHITHAIA.
Tema 2. MOCT mepeMeHHOr0o TOKa. 0,5 6,0 0,5 2,0
Tema 3.D0eKTPOXUMHUIECCKHE TUCHKH IS 0,5 - 0,5 2,0
HCCIICIOBaHHS AIICKTPOIHBIX IPOIECCOB
CamocrosiTe1bHasi pabota mo ocsoeHuio 10 6,0

pasaena:
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Ilnanupyembie

Bunnl yueGHoii padoTsl (dac)

(KOHTpOJMpYeMble) KouTakTHast pa6oTa s 5 HaumenoBaHue HaumeHoBaHue
pe3yabTaThl & - g HCIOJIb3yeMBbIX pa3padoTaHHOTO
OCB(gﬁyz{'ﬁc&H YK; HaumeHoBaHHE pa3aeioB, TeM & g E S = Bug CPC AKTHBHBIX H I1EKTPOHHOTO
; H = ° = > = $ e e HHTEPAKTHBHBIX Kypca
HHIUKATOPBI g 8 % S|E g = 9 2 = 00pa3oBaTeILHBIX (TPpya10eMKOCTH
JOCTUKEHUS 5 S Eg|E ™ 3= = Sy TEeXHOJIOI M B 4acax)
. = < 2l S« =
KOMIIeTeHIIUM = = ®) ©
Hroro nmo 10 pazaeny 15 12,0 1,5 6,0
TIK-2 Pazgen 11 IloaroroBka NOBEPXHOCTH 3JIEKTPOAOB ITonroroBska k N Koncnekr
UIIK -2.1, nexnusaM [6.1.10], peseHTalm JIEKITUH
UIIK- 2.2 Tema 1.M305s11Hst 37IEKTPOIOB. 0,5 - 0,5 2,0 [6.1.11,[6.1.12],
Tema 2.91eKTPOIBI C BATEPINHHCH. 0,5 - 0,5 2,0 [6.1.13], [6.1.14]
Tema 3.3aunctka, obexupuBanue, aktuBarmsa, | 0,5 - 0,5 2,0
KaTOJHOE BOCCTAHOBJIEHHE,
AJIEKTPOXUMHUYUCCKAsi TPCHUPOBKA,
MOTEHIIMOCTATUYCCKAS CTaHIaPTH3AIINS
MMOBEPXHOCTHU
CamMocTosiTeIbHAsi padoTa MO0  OCBOEHHIO 6,0
11pa3pena:
Hroro mo 11 pazgeny 15 - 15 6,0
IK-2 Paznenl2 IlepcrieKTUBBI pa3BUTHA JIEKTPOXUMHUUECKUX METOAOB IToaroroBka k n Koncnekr
WIIK -2.1, nexumsm [6.1.10], PE3CHTAIIA neKuwit
UIIK- 2.2 Tema 1 CrieKTpo3JIeKTPOXUMHUUECKHUE METOIBI - - 0,5 1,0 [6.1.11,6.1.12],
HCCITe TOBAHUSI [6.1.13], [6.1.14]
CamocrosiTesibHasi padoTra mo ocBoeHuro 12 1,0
pa3nea:
Hroro no 12 pasneny - - 0,5 1,0
Hamucanue pedepara - - - 8,0
HUTOI'O no aucuuninne 17,0 51,0 17,0 | 97
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5. TEKYIIU KOHTPOJIb YCIEBAEMOCTH U IPOMEKYTOUHASI
ATTECTALMS 11O UTOI'AM OCBOEHMUA TUCIIUIIJIMHBI

JUis  OCyIIECTBIIGHUS TEKYIIETO KOHTPOJS 3HAHUU oOydarommxcs chHOpMYyIHpPOBAHBI
TEOPETUIECKHE BOIIPOCHI 110 TEMaM MPAKTUIECKUX PadoT.

Takxke chOpMUPOBaH TMEPEUYCHb BOMPOCOB, BBIHOCHMBIX HA MPOMEKYTOUYHYIO
aTTecTaluio B popme dK3aMeHa BO 2 ceMecTpe.

VYka3aHHBIH KOMIUIEKT OILICHOYHBIX CPEJICTB SIBJISCTCA HEOThEMJIEMOW YacThio (hOoHIA
OIICHOYHBIX CPEJCTB M XpaHHUTCS Ha Kadenpe «TeXHOIOT s 3JIEKTPOXUMHUYCSCKUX ITPOU3BOJICTB U
XUMHH OPraHUYEeCKUX BEICCTBY.

OnucaHue IOKa3aTeleii W KPHUTEPHEB KOHTPOJSA YCIIEBAEMOCTH, OIIMCAHHME IIKaJ
OILICHHUBAHUA HpI/I TGKYH_IGM KOHTpOJIe 1 OLICHKA BBIITOJIHCHU A na60paToprlx pa60T HpI/IBeI[eHO B
Tabmuie 5.

Tabnuna 5 — Onucanue nokasaresnei U KpUTEprUeB KOHTPOJIS YCIIEBAEMOCTH, OMKUCAHUE IIKAJl
OLICHUBAHMUSI IIPH TEKYIIIEM KOHTPOJIE U OIICHKA BBIMOJIHEHUS TPAKTUYECKUX pabOT

HIkana JlabopaTopHasi padora
OlleHUBAHUSI paIoP P IK3amen
40<R<=50 OtanyHo OTan4HO
30<R<=40 Xopo1io Xopomuio
20<R<=30 Y 10BJIETBOPUTEITHHO Y 10BHIETBOPUTEIBLHO
0<R<=20 HeynosnersopurensHo HeynosierBopurenbHo

HpI/I IMPOMEIKYTOUHOM KOHTPOJIC yCICBACMOCTb CTYACHTOB OLCHUBACTCA 110
'—ICTBIpGX621JIJIBHOﬁ CUCTEMC «OTIHYHO», «XOopomo», «YAOBJICTBOPUTCIIBHO),
«HCYOOBJICTBOPHUTCIBLHO.
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Tabmuua 6 — Kpurepuu onieHUBaHUs pe3ysibTaTa 00ydeHHs 110 JTUCHUIUIMHE U IIKaJIa OLEHUBaHUS

Kpurtepnu onieHnBanus pe3yibTaTOB 00y4eHHS

Ornenka Ornenka Ornenka Ornenka
Ko 1 HAHMEeHOBaHHe Kox n HanmenoBanue «HEYA0BJIETBOPHUTEIHHO» «YAOBJIETBOPHUTEIBHO / «xopomo» / «OTJIMYHO» /
KOMITETeHIHH HHIUKATOPA N0CTHKCHUA / «HE 3aUTEHO «3a4TEHO» «3a4TEHO «3a4TEHO»
KOMIIEeTeHUHH 0-59% 60-74% 75-89% 90-100%
OT max peUTUHIOBOH OT max peUTHUHIOBOM OT max peUTHUHrOBOH OT max peUTUHIOBOU
OLICHKH KOHTPOJISI OLICHKH KOHTPOJISI OLICHKH KOHTPOJISI OILIEHKH KOHTPOJIS
[NK-2 ToroB k BHemperuto | UIIK-2.1. Cmocoben |He 3naer mpubopsr m Metonbl| 3HaeT mMpUOOPHl W METOIBI | 3HaeT HMPHUOOPHI M METOIBI | YBEPEHHO 3HACT MPHOOPHI U
HAYYHO-HMCCIICAOBATEILCKUX W | BHEAPSTH pe3yNbTaThl | HAYYHO-HCCIEIOBATENbCKUX U | HAYYHO- Hay4HO- METOJIBI Hay4HO-
OIIBITHO-KOHCTPYKTOPCKUX Hay4HO- OTIBITHO-KOHCTPYKTOPCKUX HCCIIeI0BATEIbCKUX U | MCCIIEI0BATENBCKUX U | HCCIIEI0BATEIIbCKUX u
paboT, HOBOW TEXHHKH M | UCCIEINOBATEIbCKUE u |pa3paborox OIBITHO-KOHCTPYKTOPCKHUX | OMBITHO-KOHCTPYKTOPCKHUX | OTBITHO-KOHCTPYKTOPCKUX
MEepPEeIOBO  TEXHOJOTHH 710 | ONBITHO-KOHCTPYKTOPCKUE | JIEKTPOXUMHUYECKUX pa3zpaboTok pa3paboTok pa3paboTok
nepepabomxke negpmu u 2asa paboTsI MIPOIIECCOB; HE MMEET HABBIKOB | 3JIEKTPOXUMHUYECKHX INEKTPOXUMHUUECKUX INEKTPOXUMHUUECKHX
HayYHO-MCCIEJOBATEIbCKUX U | TPOILIECCOB; UMEET HABBIKH | IPOLIECCOB; NPOLIECCOB; UMEET HAaBBIKU
OTIBITHO-KOHCTPYKTOPCKUX Hay4HO- CaMOCTOSTENIHO PabOTaeT | CaMOCTOSTENIbHONM — PabOTHI
pa3paboTox HCCIIEI0BATEIbCKUX W| HE  YBEPEHHO;  HAaBBIKM | HAYIHO-HCCIIEIOBATEIbCKUX
INEKTPOXUMHUUECKUX OIIBITHO-KOHCTPYKTOPCKUX | Hay4HO- n OTIBITHO-
MPOLIECCOB; HE BIIazieeT | pa3paboTOK HCCIIEI0BATEIbCKUX U | KOHCTPYKTOPCKHUX
HaBBIKAMH MIPOBEJCHNUS | DIEKTPOXHUMHUUECKIX OIIBITHO-KOHCTPYKTOPCKHUX | pa3paboToK
HAayYHO-HCCIICIOBATENLCKUX U | MPOIIECCOB; pa3paboTox INMEKTPOXUMHUUECKHX
OTIBITHO-KOHCTPYKTOPCKUX CaMOCTOSITEIIbHBIMU INEKTPOXUMHUUECKHX MPOIIECCOB; BIaJeeT
pa3paboTox HaBbIKaMW paboOThl IIpH | MPOLIECCOB MMEET; BJIAJICET | HABBIKAMHU
QJICKTPOXUMHUYCCKUX MpOBEACHUA Hay4YHO- | HaBbIKaMH1 MpOBEACHUA CaMOCTOSITCIIbHOM pa6OTI>I
MPOLIECCOB HCCIIeI0BATEIbCKIX W | Hay4YHO- NPy TNPOBEJEHHST Hay4dHO-
OIIBITHO-KOHCTPYKTOPCKHX | MUCCIIEOBATEIbCKUX U | HCCIIeI0BATEIbCKUX u
pa3paboTox OIIBITHO-KOHCTPYKTOPCKHUX | OIIBITHO-KOHCTPYKTOPCKHUX
NIEKTPOXUMHUECKHX pa3paboTox pa3paboTox
MIPOLIECCOB  BJIQJICET  HE | SIEKTPOXMMUUECKHX NEKTPOXUMHUUECKHX
yBEpEeHHO; Tpu  paboTe | mpomeccoB, MNpH padoTe | IPOIECCOB.
JIOIyCKaeT OWIMOKH | OIyCKaeT HeOoJbIIHe
Paboraer mox KOHTpOJEM | OIIUOKH.
IIPENoAaBaTesL.
UIIK-2.2. Hcnons3yer |He 3naer meTonsl 06paboTky u | 3HaeT MeTOAbl 00pabOTKH 1 | 3HaeT METOAbl 00pabOTKM 1 | YBEPEHHO 3HAeT METOJbI
pa3paboTku HOBOIl |aHaNM3a HAayYHO-TEXHHYECKOM | aHAIH3a Hay4IHO- | aHaJIN3a Hay4YHO- |00paboTkKM W  aHajm3a
TEXHUKA M TEXHOJIOTHH 70 |MH(OpMAIH, YMETb | TEXHIUECKOH HH(OPMAIINH, | TEXHHYECKOH HH(OpPMAINH, | HAYIHO-TEXHUUECKOH
nepepabomke Hegmu U |aHAIU3UPOBATH 1 | CAMOCTOSITEIBHO YMETb | CAMOCTOSITENILHO ymeTh | nHdpopManuu,
easa o0OpabatbIBaTh pe3yNbTaThl | aHATU3UPOBATH U | aHAJTU3UPOBATh U | CAMOCTOSITENILHO YMETh
HCCIIEI0BaHUI o0OpabatbIBaTh pe3yibTaTHl |00pabaThBaTh Pe3yIbTATHI | AHATU3UPOBATH u
DJIEKTPOXUMHUYECKUX HCCIIEeI0BaHUI HCCIEI0BAaHUI 00pabaTpIBaTh pe3yJIbTATHI
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IPOLIECCOB; HE yYMeEET | 371eKTPOXUMUYECKHUX AIEKTPOXUMHUUECKUX HCCIIeJOBaHUH
o0pabaTbIBaTh U | TIPOLIECCOB; yYMeEeT | IPOLIECCOB; YaCTUYHO | 3NMEKTPOXUMHUYECKUX
aHATM3UPOBATH Hay4HO- | 00pabaThIBaTh U | CAMOCTOSITEIEHO YMEET | IPOLIECCOB;
TEXHHYECKYI0 MH(OPMAIMIO H |aHAIN3UPOBATH Hay4HO- | 00pabaThIBaTh U | CAMOCTOSITEIIBHO yMeeT
pe3yNbTaThI HCCIIENOBAaHNH | TEXHIUYECKYIO aHAIN3UPOBATH Hay4HO- | 00pabaThIBaTh "
IIEKTPOXUMHUUECKUX nHpopmanuio U | TEXHMYECKYI0 HH(OPMAIHNIO | aHATU3UPOBATh Hay4HO-
MPOLIECCOB; HE BIIAZICET | pe3yNbTAThl HCCIEAOBAHUI | 1 PE3YNBTATHI | TEXHUYECKYIO0 HH(OPMALHIO
HaBbIKAMHU 00paboTKH U | 3IIEKTPOXUMHUECKUX HCCIIEJOBAaHUI u PE3yNBTATHI
aHalu3a Hay4YHO-TEXHUYECKMH | IPOLECCOB; BIIQJIEET | NEKTPOXUMHUUECKUX HCCIIeJOBaHUH
nHopManm M pe3yabTAaTOB |HABBIKAMH 00pabOTKM U | IPOLIECCOB; BJIAJICET | NEKTPOXUMHUUECKUX
UCCIICAOBaHUH. aHanmu3a Hay4YHO- | HaBbIKAaMH  00pabOTKH U | IPOIIECCOB; BIIaJieeT
TEXHUYECKUH HMH(OpMAIMK | aHATTU3a Hay4HO- | HaBbIKaMH  00pabOTKH U
u Pe3yJIbTaTOB | TEXHUYECKUH WH(OpMaLNY | aHaTIH3a Hay4HO-
HCcIeI0BaHNuH, TIpu padote |u PE3yNIbTAaTOB | TEXHUYECKUH WHpOpMannuu
JOIyCKaeT OIIHNOKH, | NCCIIEIOBAHNUH, HO |H pe3yIbTaToB
paboTaeT 1OJ KOHTPOJEM | IOMyCKaeT HeOOJIBIINE | HCCIICTOBAHUM.
IIPEOIIABATENISL. OIIHOKH.
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Tabnuna 7 — Kputepuu olieHUBaHUS

Ounenka

Kpurepun onennBanus

Bricokuii ypoBeHb

«5»

(oTIM4HO)

OLICHKY «OTJIMYHO» 3acClIy’)KHBAacT CTyIEHT, OCBOMBIIMI 3HaHUS,
YMEHUS, KOMIIETEHIIMM W TEOpPeTHYEeCKHid Marepuan 0e3 mpoOenos;
BBINOJIHUBUIMNA BCE 3a/laHus, NPEIyCMOTPEHHbIE YYEOHBIM IIJJAHOM Ha
BBICOKOM Ka4e€CTBEHHOM YPOBHE; IIPaKTUYECKUE HaBbIKU
po¢eCCHOHATBHOTO IIPUMEHEHHUST OCBOCHHBIX 3HAHUN C(POPMHUPOBAHBI.

Cpennuii ypoBeHb

«y»

(xopor10)

OLICHKY «XOPOLLO0» 3aCIyXUBAET CTYJEHT, IPAKTUUECKU MOJTHOCTHIO
OCBOMBILMI 3HaHMSA, YMEHUS, KOMIETEHIMH U TEOPETHUYECKHUM
MaTepuai, y4yeOHblEe 3aJlaHusl HE OLEHEHbl MAaKCHUMAaJbHBIM YHCIIOM
0aJIoB, B OCHOBHOM C()OPMHUPOBAI MPAKTHUECKUE HABBIKH.

[ToporoBslii ypoBeHb

OLICHKY «YAOBJIECTBOPUTECJIBbHO0» 3aCIYXHNBACT CTYACHT, YACTUYHO C

3» npoOelaMd  OCBOMBIIWK  3HAHUSA, yMEHHUSA, KOMIICTCHIIMH |

(YZIOBIETBOPHTEIbHO) | TECOPETHUECKUI Marepuan, MHorue y4eOHble 3amanus JmbO He

BBITIOJTHWI, JIMOO OHHM OICHEHB YHUCIOM OauioB ONHM3KHM K

MUHUMAITBHOMY, HEKOTOPBIC TPAKTUYCCKHE HABBIKU HE CPOPMHUPOBAHBI.

MuHUMaTbHBII OIICHKY «HEYJ0BJEeTBOPHUTEIbHO» 3aCIy)XUBAaeT CTYACHT, HE

YPOBEHB «2% OCBOMBIIMN 3HAHWS, YMEHUS, KOMIICTCHIIMM U TEOPETUYCCKUUN

(HEeY/IOBJIECTBOPUTEINIb | MaTepHall, yueOHbIC 3a/IaHUsI HE BBITOJIHUJ, MPAKTHYECKUE HABBIKUA HE
HO) c(hopMupOBaHBI.

6.YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

H31aHus.

6.1. YueOHas qureparypa, neyatHole u3Ianus 0uMOJIUOTEYHOr0 (GOHIA, IIeKTPOHHbIE

bubnuoreunsiii poHA YyKOMIIJIEKTOBAH MEYaTHBIMM M3JaHUSIMU U3 pacyera He MmeHee 0,25

9K3EMIIIEIPpa KaXKA0TO H3 PIB,Z[aHPIﬁ, YKa3aHHBIX HHUIKC Ha Ka)XJI0ro 06yqafomeroc;1 U3 4ucia JIiI,
OIHOBPEMCHHO OCBAMBAIOIINUX COOTBCTCTBYIOIYIO JUCHUILNIMHY (MO,I[yJ'II)). I/IS,Z[aHI/IH, HaxoaaInuecs

B

QJICKTPOHHOM  JOCTYIIC

(37eKTpOHHBIH  pecypc),

YAOBJICTBOPAIOT

3TOMYy TpeOOBaHMIO

ABTOMAaTUYCCKHU. 3HeKTp0HHBIﬁ AOCTYII NPUBEACH B BHUAC CCBUIOK IIOCJIC OOBIYHOT'O OIHUCAHMS

U3TaHHUS.
Ne n/n ABTOD(BI) 3arnaBue N3narens- Hasnauenwue, Bun | Kon-Bo
CTBO, 0]l U3JaHus, TPUQ 9K3. B
U3/1aHus 610-
JHOTEKe
6.1.1 Hamackun B.b., | DnexTpoxumus CITG..: YuebHoe nocobue
[Tetpuii O.A., o (Yuebnuk nis
[Mupnuna A Hspatenscrso BY30B 1
o «JIampy, 2015. CneuvfanLHaﬂ
—-672c
JUTEpaATypa).
6.1.2 JlykoMckwmid dwusuko- Jonronpya- Y4eOHuk, pek-Ho | 28
10.41. XUMUYECKHE HBIN: U3-71 IOM | UH-T (pU3.XUMHUN
OCHOBBI «MIHTEeIIeKT», | U DIIEKTPOXUMHUHU
anexktpoxumuu | 2008 UM.
A.E.®py™MKuHa,
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6.1.3 Ucaes B.B., OcHoBHBIE H.Hosropox : | YueGHoe mocobue | 2
Ko3beipun B.A., | monoxxenus u [A3n-BO
MuxaneHko MOHSTHUS HI'TVY], 2018.
M.I. TeopeTnueckot | —112¢
AIIEKTPOXUMHUU
6.1.4 MuxaneHko JlaGopatopusiii | H.HoBropoa : | Yue6Hoe mocobue | [DnekTp
M.I'., I'yubkO [IPAaKTUKYM 110 [U3n-BO OHHBIE
10.J1., UcaeB teopernueckot | HI'TY], 2017. TEKCTOB
B.B., Kozuna anekrpoxumun | —112¢ 13(S
O.J1., Poroxxun JIaHHBIE |
B.B.
6.1.5 Kacarkuna dusnueckas M. : PUOP; VYuebHoe mocodue | 1
n.B., XUMHUS NHOPA-M,
ITpoxoposa [2016]. - 250 ¢
T.M.,
®denopenko E.B.
6.1.6 Hamackun b. b., | Dnekrpoxumus YuebHoe nocodue | [DnexTp
[Terpuii O. A., ,I,/I3I[anHBCTBO OHHbIE
[Mupnuna I'. A. Jlans", 2022, TEKCTOB
672c.
13(S
JTaHHBIE |
6.1.7 Beenenckuii A. | COopHUK WznarenbctBo | YueGHOE mocobue | [DnexTp
B., bobpuHckas | nmpumepoB u "Jlansp", 2022, OHHBIE
E. B, 3a7a4 1o 208c. TEKCTOB
I'pymesckast C. | 3J€KTPOXUMHHU: 3(S
H., Kanyxuna YyebHoe JIaHHBIE |
C.A. nocooue
6.1.8 bepesuna C.JI., | OcHOBBI MockoBckuit YueOHoe mocobue | [DnexTp
JBynuuaHckasi | SJEKTPOXUMHH: | TOCYJApPCTBEHH OHHBIE
H.H., ®aneeB yueOHOe BIN TEKCTOB
I'.H. nocobue TEXHUYECKUU ble
YHUBEPCUTET TaHHbIE]
umenn H.O.
baymana,
2006, 72c.
6.1.9 Angnpees 104, | Dnexktpoxumusa | U3garensctBo | YueGHoe mocobue | [DnekTp
METAJNIOB U "MUCHUC", OHHEIE
CIIABOB: 2011, 256¢. TEKCTOB
VYuebHoe 13(S
rmocodue JTaHHbBIE |
6.1.10 HIkunesa U. I1. | Dnexkrpoxumus. | Tepckoit YuebHoe nocobue | [InexTp
PactBopsbl rOCy/IapCTBCHH OHHBIE
AIIEKTPOJIUTOB. | BIA TEKCTOB
DJIEKTPOXUMUYE | TEXHUYECKUI bIE
cKas YHHUBEPCHUTET, TaHHbBIE]
tepmoanHamuka | 2015, 96¢.
6.1.11 A. H. Onekrpoxumuue | EkarepunOypr | YuyeOnoe nocoOue | [DnekTp
Ko3umuna, A. CKHE METO/1a : U3a-Bo Ypan. OHHBIE
B. BanoBa, 0. | ananuza yH-Ta, 2017. TEKCTOB
A. I'ma3plpuHa, — 128 ¢ 13
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E. JI. JIaHHEBIC |
I'epacumosa, T.
C. Cpanosa, H.
H. Mansimesa,
A. B. OX0X0OHUH
6.1.12 Bemtoctun A.A. | Tlorentmomerpu | CIIO.: Jlans, YyebHoe mocobue | [DmexTp
. pU3HUKO- 2015.— 336 ¢ OHHBIC
XUMHYCCKUC TEKCTOB
OCHOBBI U 13(S
IIPUMEHEHUS JTaHHbIE |
6.1.13 bynnukos I'.K., | OcHOBBI M.: Mup: YyebHoe mocobue | [DaexTp
MaiicTpeHko COBPEMEHHOTO bunowm JI3, OHHBIE
B.H., Bsicenes anektpoxumuue | 2003. — 592 TEKCTOB
M.P. CKOI'0 aHajnu3a C. 13(S
JIaHHBIE |
6.1.14 Bysnosa E.C., HNmnenancHas ExatepunOypr, | YueOnoe nocobue | [Dnektp
EmMenbsinoBa crektpockonus | Ypl'Y, 2008. OHHBIE
10.B. anextponutudec | 70 c. TEKCTOB
HNmnenancHas KHX MaTepuajioB 13(S
CIIEKTPOCKOIHS JTAaHHBIE |
AIEKTPOTUTUYEC
KHX MaTepUaJIOB
6.2. CnipaBouHo-OubOIMorpadgpuyeckas aureparypa
Kon-Bo
No m/m ABTOp(BI) 3armaBme I/I3,I[aT€J'IBCTBO, Ha3HaquHe, BHJ | 3K3. B
IO U3JaHUs M3aHAS, TPUP ouo-
JIMOTCKE
6.2.1 banasiHoBa CgoiicTBa Crapsirit CnpaBoyHUK 3
d.I1., 3JIEKTPOIIUTOB Ockon: THT,
MakcumoBa 2014. - 240 c.
N.H., ITax
Y.C., IIpaBnun
H.H., PazyBaeB
B.E.

6.3. MeTonnyeckue yKazaHusi, peKOMEHIALUM U APyIrue MaTepuaJibl K 3aHATUIM

MeTtoauueckre yka3aHUS U PEKOMEHJAIMU MO MPOBEACHUIO KOHKPETHBIX BHUJIOB YUEOHBIX
3aHATH 10 JuciuruinHe «[Ipubopsl W METOABl UCCIEOBAHMS DJICKTPOAHBIX IPOILIECCOBY
HaxondaTcs Ha Kadeape «TOIMuXOBy.

6.3.1. MeTtoauueckue peKOMEHAINU 110 OpraHU3allK ayAUTOPHON paboThl O AUCIUTIIMHE
«ITpubopsl U METO/IBI UCCIICTOBAHUS DIIEKTPOIHBIX TIPOIIECCOB) .

6.3.2. Meroanyeckrne peKOMEHAAIMHU 110 OPraHU3allK U TJIAHUPOBAHUIO CAMOCTOSITETLHON
paboThl o auctuIunHe «[IpuOOPBI 1 METO B UCCIIEIOBAHUS AIEKTPOIHBIX MTPOIIECCOBY.

7THHO®OPMAIIMOHHOE OBECIIEYEHHME JUCIHUIIJIMHbI

YueOHbIit mnmpomnecc Io JAUCHUIIIINHC obecrieueH HCO6XOIII/IMBIM KOMIIJICKTOM
JJUIICH3UOHHOI'O " CBO60)IHO pacrnpocTpaHiCMOro MnporpaMmMHOIO 06ecnequI/I${, B TOM YHCJIIC
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OTEUYECTBEHHOTO MPOM3BOACTBA (COCTaB IO IUCHUILIMHE ompeaeneH B Hacrosmied PIIJ wu
MOJJIC)KUT OOHOBJICHUIO TTPU HEOOXOAUMOCTH).

7.1. Ilepeyenb  pecypcoB  HMH(OPMANHOHHO-TEJEKOMMYHHUKAIMOHHOMN
«HTEepHET», HEOOXOAUMBIX JIJIsl OCBOECHUS TUCIHUTILIUHBI (MOTYJIs1)

Hayunass »jaexktponnas oubaumoreka E-LIBRARY.ru. - Pexum
http://elibrary.ru/defaultx.aspmnexkrpoHHast OoubnmoreyHas cucrema
rOCy/IapCTBEHHOTO YHHUBEPCUTETAa CepBUCA [DJIEKTPOHHBIM pecypc]. —
http://elib.tolgas.ru./ - 3arm. ¢ skpaHa.

ceTn

JA0CTYyMa:
IToBomkckoro
Pexxum nmocryma:

1. DNIeKTpOHHO-OMOIMOTeUHass cucTeMa Znanium.com [DIeKTpOHHBI pecypc]. - Pexum
nocryna: http://znanium.com/. — 3ari. ¢ skpaHa.

2. OtkpeiToe oOpa3zoBaHue [DIeKTpoHHBIH pecypc]. - Pesxxum nmocryna: https://openedu.ru/. -
3ari1 ¢ ’KpaHa.

3. Polpred.com. O630p CMMU. IlonHoTekcToBas, MHOTooTpaciieBas Oa3a naHubeix (BJI)
[DnexTponHsIii pecypc]. - Pexxum qoctyma: http://polpred.com/. — 3aru. ¢ skpana.

4. ba3el mannbix Bceepoccmiickoro WHCTUTYTa HAy4YHOM M TEXHHYECKOW HH(pOpMaIyu

(BUHUTH PAH) no ecTecTBEeHHBIM, TOYHBIM U TEXHUYECKUM HayKaM [DJIEKTpPOHHBIH pecypc]. -
Pexxum nmoctyna: http://www.viniti.ru. — 3ari. ¢ sxpana.

5. YuuBepcurerckas mHpopMaimonHas cuctema Poccust [DnexTponHbId pecypc]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3ari. ¢ 3kpaHa.

7.2. IlepeyeHb MPOrpaMMHOIo o0ecnieyeHnsl 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

Tabmuna 8 — IlepeueHb 2JIEKTPOHHBIX OMOIMOTEYHBIX CHCTEM

Ne HanmenoBanune ObC CcbLika, 10 KOTOPOit
ocymectniasercs aocryn Kk IbC

1 KoHCynbTaHT CTy/IeHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 IOpaiit https://biblio-online.ru/

B tabnmme 9 ykaszaH mepedeHb NMPOQPECCHOHAIBHBIX 0a3 MaHHBIX M WH(GOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPBIM oOOecreueH IOCTym (yAaleHHBIA AO0CTym). JlaHHBIA TepedeHb
MOJJIEKUT OOHOBJIEHUIO B cOO0TBEeTCTBUU ¢ TpeboBanusimu ®I'OC BO.

Tabnuia 9 — IlepeueHb coBpeMEHHBIX MPOGECCHOHANTBHBIX 0a3 JaHHBIX U HH()OPMAITHOHHBIX
CIIPaBOYHBIX CHCTEM

HaunmenoBanue npogeccuoHaIbLHON 0a3bl
No JAHHBIX, HH)OPMAIMOHHO-CIIPABOYHOM
CHCTEMBI

Joctyn Kk pecypcey (yaajeHHbIi 10CTyN ¢
YKa3aHUEM CChLIKH/I0CTYN U3 JIOKAJbHOI
CeTH YHHBEPCHUTETA)

ba3a naHHBIX CTaHAPTOB U PEIVIAMEHTOB
POCCTAHIAPT

https://www.gost.ru/portal/gost
[lhome/standarts

INepeuens npodeccuoHaIbHBIX 0a3 TaHHBIX U
MH(QOPMALMOHHBIX CIIPABOYHBIX CHCTEM

https://cyberpedia.su/21x47c0.html

8. OBPA3BOBATEJIBHBIE PECYPChI JJIs1 UTHBAJIMAOB U JIUL C OB3

B Tabmune 10 yka3aH mnepeueHb 0Opa30BaTENbHBIX PECYpPCOB, HMEIOLIUX (OPMBI,
AAlITUPOBAHHBIC K OrpaHUYCHUAM HX 3J0POBbBA, 4 TAKXKEC CBCACHHA O HAJIWYHNU CIICHUATIbHBIX
TEXHUYECKUX CpPEACTB OOYYeHHUS KOJUJICKTUBHOIO W WHAMBHUIYAIbHOTO TOJb30BaHusA. I[lpu
3aM0JIHEHUM TaOJIMIBl MOXKET OBITh HCIOJb30BaHA HH(pOpMalMs, pa3MelIeHHas B MOJpasJiene
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«locrymHas cpena» creruanu3upoBaHHoro pasaena caiita HI'TY «Csenenust 06 o6pazoBaTenbHOM
opranmzauum» https://www.nntu.ru/sveden/accenv/

Ta6mmma 10 — O6pasoBarenbHbIE pecypchl 1Tl HHBaIKA0B U juil ¢ OB3

Ne Ilepeuens 00pa3oBaTe/LHBIX PECYpPCoOB,
MPHUCNOCO0JEHHBIX IS HCTIO0JIb30BAHUS
uHBaJduaaMu u gunamu ¢ OB3

CBe)]eHI/lﬂ 0 HAJIMYHUHA CNICHHAIBHBIX TEXHUYCCKHUX
CpeacTse Oﬁyqemm KOJJICKTUBHOI'O
HHAMBUIYAJBHOI'O MMOJIB30BAHUA

1 OBC «KoHCYIBTaHT CTyIEHTa»

03BYYKa KHHT U YBEIMUCHHE MpHUPTa

OBC «Jlaub»

CIICLIHAJIbHOE MOOHIIBHOE IMPWIOKEHNUE - CHHTE3ATOP

2 peur, KOTOpbI BOCIPOM3BOAUT TEKCThI KHHAT M MEHIO
HaBUTALIMHU
3 OBC «fOpaiiT» BepcHs IS CIabOBUISAIIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE J1JIsA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE

HanmenoBanue ayauropuii u

OcHaIlEHHOCTh ayAUTOPUI

HepequL JIMIOCH3MOHHOI'O

Ne MOMEIICHU Kadeapbl U MOMEIICHUN MPOTrPaMMHOT0 00eCHeYCHUsI
1 1160 1. JIocka MarHUTHO-MapKepHas; 1. Windows SL 8.1 (moamucka Dr.
KommnbroTepHslii KJIacc (w1 | 2. Pabouee MecTo mpenojaBaTels; Spark Prem. 700087777); (13 ur)
MPOBEICHUS sansTuil | 3. Pabouee mecto cryaenTa - 12 den. 2. Adobe Acrobat Reader X
naboparopHoro u mpaktudeckoro | 4 IlepconanpHbie koMmnbloTepsl, Intel(R) | (Freeware);
THIIA, TPYIITOBBIX u | Core(TM) i3-3220 CPU @ 3.30 GHz | 3. Ms Office St 2013 (Ms Open
WHIUBHIYaIbHBIX KoHCymbTamuii, | 4,00 T'b O3Y /HDD 500, B cocraBe | License Ne 62381369) (13 mrr);
TEKyILEero KOHTPOJIS W | JIOKAIBHOW BBIYMCIHTENBHON ceTtu, ¢ | 4. Ms Access 2007(Dr. Spark Prem.
MPOMEXYTOYHOH aTTecTaluu, A | HOAKIoUeHHeM K mHtepHery. (10 mrt.) 700087777) (13 mrr);
CaMOCTOSTETFHON paboter | 5. [IepconanbHBIC kommbioTepsr, | 5. AutoCAD 2019 (CereBas
CTY/ICHTOB, kypcosoro | Intel(R) Pentium(R) CPU G2030 @ | ceps.lic (HI'TY)) (13 wr);
MIPOCKTHPOBAHUS, pemmosiHenus | 3.00 GHz 4,00 I'b O3Y /HDD 1000, B | 6. Dr.Web (O0me  WHCTHT.
KYPCOBBIX pabor); 603155, | cocraBe JIOKaJdbHOW BBIYMCIUTEIBHON | mommucka) (15 mrT);
Hwmxeropozackas 001acTh, r. | certH, c noAKIOUeHHeM Kk uarepuery. (3 | 7. ZView (Freeware);
Hwxuuit Hosropoa, yin. Mununa, | mit.) 8. AnyLogic (Free PLE);
Jom 24, xopr. 1 6. [TepconanbHble xomrbioTepel, | 9. Deductor Academic (6ecrutarHas
Intel(R) Core(TM)2 CPU 6320 @ 1.86 | mekommepueckas Bepcus Deductor);
GHz 1,00 Tb O3Y /HDD 159,9, B | 10. VirtualBox (Free);
cocraBe JoKanpHOM BhIuKcIuTEnsHOM | 11. Cell-Design (Demo);
CeTH, ¢ MOoAKIoUeHreM K uHTepHety. (2 | 12. Manas OC 2.0 (Free);
IIIT.); 13. ADTester (Free);
7. Meuorodyukuponanpueii  annapar | 14. DBSolveOptimum (Free);
Xerox  work center PE 220 | 15. MSOffice 2007 Standard
8. IIpuntep HP LaserJet 1020 Russian Academic OPEN No Level
(Microsoft Open License Academic
Ne 45990647 (6eccpounas)) (1 wirt.);
16. WinXP (Dream Spark Premium
700087777) (2 mrr.);
17. ABBYY Fine Reader 9.0
Corporate Edition (AF90-3S1P03-
102 6eccpounas) (1 mrr.);
18. Zoom (Free) (1 mit.).
2 1345 1. locka mesoBas; 1. Windows SL 8.1 (nmoanucka Dr.

MynbruMeauitnas ayautopust (1
MPOBEACHUS 3aHATUH JEKIIMOHHOTO
U CEMUHAPCKOrO THMA, TPYMNIOBBIX
U UHAUBUAYaJIbHBIX KOHCYJIbTALM,

TEKyLIero KOHTPOJISt u
MPOMEXYTOUHOM aTTeCcTallun)
(kadenpa «TexHonorust

2. DKpaH HaCTEHHBbIN;

3. PaGouee MecTo MmperoiaBaTers;

4. Pabouee MecTo cTy/IeHTa - 28 el

5. MynpTuMenuiiHelii npoektop Epson
ER;

6. IepconanbHelii koMIbroTep, Intel(R)
Core(TM) i3-3220 CPU @ 3.30 GHz

Spark Prem, norosop Ne 0509/KMP
ot 15.10.18);

2. Dr.Web (c/H H365-W77K-
B5HP-N346 ot 31.05.2021);
Pacnpoctpansiemoe o cBo601HOM

JIMLICH3UMN .
3 Adobe Acrobat Reader X
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HaumenoBanue ayautopuii u

OCHaIIIEHHOCTh ayAUTOPUN

[TepeueHb AUIIEH3MOHHOTO

Ne MOMeEIIeHUH Kadeapo Y TTOMETIICHHI MPOTPAMMHOTO 0GeCTIeICHHS
DIIEKTPOXUMHUYECKHX npom3BojacTB | 4,00 I'b O3Y /HDD 500. (Freeware);
1 XAMUH OPTaHMYECKUX BEIIECTBY), 4. P7 oduc
603155, Hwmxkeropoackas o6iacth, 5. Zoom (Free) (1 mT.)
r. Hwxmuii  Hosropoa, yi.
Mununa, nom 24, kop. |
3 1118 JlaGopaTopHEIit 3271 1. Tocka menoBas; 1. WinXP (Dream Spark Premium

YueOHas (st
MPOBEICHUS 3aHATHI
JTa00paTOPHOTO M IPAKTHYECKOTO
THIIA, TPYIIIOBBIX u
WHIMBUIYalbHBIX ~ KOHCYJbTALMM,
TEKYILIEro KOHTPOJIS u
MIPOMEKYTOUHON aTTeCTAINN)
(xadenpa «TexHonorus
EKTPOXHUMHUYECKUX IIPOU3BOJICTB
Y XUMHUH OPIraHMYECKUX BEIIECTBY),

naboparopus

2. PaGoyee MecTo mpenoaaBaTess;

3. PaGouee mecTo cTyaeHTa - 24 yen.

1. epconanbHeii koMIbroTEp, Intel(R)
Pentium(R) 4 CPU 3.00 GHz 512 Mb
O3Y /HDD 19.5 /HDD 74.5;

2. IlepconamsHblil kommboTep, Intel(R)
Pentium(R) 4 CPU 3.00 GHz 512 Mb
O3Y /HDD 74.5;

3. IlepconamsHbIi KoMmBIOTED, Intel(R)
Celeron(TM) CPU 1000 MHz 192 Mb

700087777);
2. Adobe

(Freeware);

3. MSOffice 2007 Standard Russian
Academic OPEN No Level
(Microsoft Open License Academic
Ne 45990647 (6escpounas)); (1
IIT.)

4. T1O g noteHnmocrata PS-Pack

5. TIO gns nmmenencmerpa Zpack

Acrobat Reader X

603155, Hwmxkeropojckas obmacts, | O3Y /HDD 29.2 /HDD 26.5.
r. Hwxmuii  Hosropoa, yu.

Mununa, nom 24, kopi. |

10. METOJUYECKHUE PEKOMEHJIALIUY OBYYAIOIUMCSI IO OCBOEHUIO
JUCLUIINHBI

10.1. OO0mme MeToAHYECKHEe PEKOMEHAAUMH IS O0YYAKIIMXCH 110 OCBOCHHIO
AUCIHUILIMHBI, 00pa3oBaTeibHbIe TEXHOJOTHH

JlucuuminuHa — peaju3yercs — IMOCPEIACTBOM  MPOBEIEHUS paboTel ¢
oOydaromuMucs (BKJIIOYasi MPOBEIECHUE TEKYIEro KOHTPOJIS YCIEeBAaeMOCTH), CaMOCTOSITEIbHON

KOHTAKTHOH

paboThI 00YJAIOMINXCS ¥ TPOMEKYTOUHOM aTTeCTAINH.

KonTaktHas pabora: aynutopHas, BHeay IMTOpHasl.

[Ipn npenopaBaHuM AUCHUIUIMHBL «IucuuIuiMHe «IIpuOopbl M MeTonbl HUCCIIEIOBAHUS
AJIEKTPOAHBIX IPOLECCOBY», HUCIHOIB3YIOTCS COBPEMEHHBIE 00pa30BaTEIbHBIE TEXHOJOIHH,
MIO3BOJIAIOIINE TIOBBICUTh aKTUBHOCTH CTYIEHTOB IIPY OCBOCHUU Marepuaia Kypca U IpeIoCTaBUTh
UM BO3MOXKHOCTb 3 (EKTUBHO peain30BaTh Yachl CAMOCTOSITEIbHON paboTHI.

JU1s CTyZIEHTOB CO3JaH KPaTKUW OIOPHBIA AJIEKTPOHHBIN BapUAaHT JCKLMOHHOTO MaTepuaia
Kypca. DIeKTpOHHBIH KOHCIEKT HaxoauTcs Ha kadenpe «TOMuXOB» u MoxeT ObITH MoyyueH
CTYyJIEHTOM B CIly4ae IPOIYCKOB 3aHATHH 10 YBAXKUTEIBHBIM IPUYMHAM WJIH BBIHYXICHHOTO
nepeBo/ia 3aHATHI B TUCTAaHIIMOHHYIO opMmy.

Ha nexnmsax, DpakTUYECKHUX 3aHATHAX PEAIN3YIOTCS HWHTEPAKTUBHBIE TEXHOJIOTHUH,
IPUBETCTBYIOTCSL BOIIPOCHI U OOCYXKJIEHUS, UCIOJB3YETCSl JTMUHOCTHO-OPUEHTHUPOBAHHBIN MOAXO,
TEXHOJIOTUSI pabOThl B MajblX TPYMINAax, YTO MO3BOJISET CTYIAEHTaM MPOSIBUTH ceOsl, MOIYYHUTh
HAaBBIKM CAMOCTOSATEIBHOIO U3YYEHHS MaTEpHUalla, BEIPOBHATh YPOBEHb 3HAHUH B IPYIIIIE.

Bce Bompochkl, BO3HUKIIME INPH CAMOCTOSTEIbHONH paboTe Haja JOMAIIHUM 3aJJaHUEM,
NoApOoOHO pa30HparoTcsi Ha JIAOOPATOPHBIX 3AHATHUAX, MPAKTUYECKHX 3aHATHSAX U JIEKLUSAX.
[IpoBonATCS WMHAMBHIyaIbHBIE M TPYNIOBBIE KOHCYJbTAlMM C HCIIOJIB30BAaHWEM, KaK BCTped
CTYJEHTaMH, TaK U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI: UaT, 3JIeKTpoHHas nouta, Skype,
Zoom.

WHunuupyercst akTUBHOCTh CTYJAEHTOB, MOOUIPSAETCS 3aJaHue JIOOBIX BOIMPOCOB IO

Marcepually, IMMPAKTUKYCTCA I/IHI(I/IBI/IJIyaJTI)Hblﬁ OTBC€T Ha BOIIPOCHI CTYACHTA, PCKOMCHIAYIOTCA

22




METO/BI YCIICIIHOIO CaMOCTOSITEJIBHOIO YCBOEHHUs Marepuala B 3aBUCUMOCTH OT YPOBHS €ro
©a30BOl MOATOTOBKU.

JUns OLlEHKW 3HAHWM, YMEHM, HaBBIKOB M YPOBHS C(OPMHUPOBAHHOCTH KOMIIETCHLUN
npUMeHsieTcs O0aUIbHO-PEUTHHIOBAsl CUCTEMa KOHTPOJS M OLIEHKHM YCIEBAEMOCTH CTYICHTOB B
IIPOLIECCE TEKYLIETO KOHTPOJIS.

IIpomexxyTouHas aTTecTaluss NPOBOAUTCA B (OpMe SK3aMeHa C Y4YeToM TeKyLIeH
yCIIEBAEMOCTH.

10.2. MeToauyeckue yKa3aHus JJisl 3aHATHI JEKIIHOHHOIO THIIA

JIeKIMOHHBIN KypC HMPEAIOoJaracT CUCTEMaTU3MPOBAHHOE U3JI05KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IIaHa. B Xoze JeKIMOHHBIX 3aHATHI PacKpbhIBalOTCsA 0a30BbIe BOIMPOCH B paMKax
Kaxa0oi Tembl aucuuiuidHbl (Tabmuma 4). O603Ha4arOTCs KIIOYEBBIE ACHEKThI TE€M, a TaKkKe
JIeNIAl0TCsl aKLEHThl Ha HauOojee CIOXKHBIE M BaKHbIE IOJIOXKEHUS H3Yy4aeMOro MaTepuaia.
Marepuansl J1eKIHH ABISIOTCS ONOPHOM OCHOBOM /7Sl HOATOTOBKU O0yYarOIIKXCsl K MPAKTUYECKUM
3aHATHUAM / 1a00paTOpHBIM paboTaM U BBINOJIHEHUS 33JaHUH CaMOCTOATENbHOM paboThl, a TaKXKe K
MEPONPHUATHAM TEKYIIEr0 KOHTPOJISI YCHEBAEMOCTH M IPOMEXKYTOYHOM arTecTalud 110
JUCLUATIIINHE.

10.3. MerToauyeckue YKa3aHuUsl 10 OCBOCHHMI0 [MCHHUILIMHBI Ha Ja00paTOpPHBIX
paborax.

1. JTaGopaTopHBIi MPAKTUKYM I10 TEOPETHUECKOH 3ekTpoxumun // Muxainenko M.T., ['yHbko
FO.J1., Ucaer B.B., Ko3una O.JI., Poroxun B.B.// H.Hoeropon : [M3n-8o HI'TY], 2017. — 112c.

[ToaroroBky K KakJoH J1abopaTopHOW paboTe CTYAEHT JODKEH HAdaTh C O3HAKOMIICHUS C
IIJTaHOM 3aHsATHA, KOTOpLIfI OTpaXa€T COACPKAHUC HpeIIJIO)KeHHOﬁ TCMBI. Ka)KILafI BBIIIOJTHEHHAs
paboTa ¢ 0(OPMIICHHBIM OTYETOM U TOJISIKUT 3aIIUTE y MPEHOoAaBaTes.

Ipu oniennBaHNYM 1a00PATOPHBIX PAOOT yUUTHIBAETCS CIEAYIOLIEE:

- Ka4eCTBO BBIMIOJIHEHHS SKCIIEPUMEHTAIBHO-TIPAKTUYECKON 4acTu paboThl U CTENEeHb
COOTBETCTBUS PE3yJIbTaTOB pabOTHI 331aHHBIM TPEOOBAHUSIM;

- KayecTBO 0(OpMIIEHHsI OTYETa 0 paboTe;

- Ka4CCTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIC BOITPOCHI ITPH 3aIIUTC pa60TI>I.

10.4. MeToauuecKkue YKazaHusgs 10 OCBOCHHUIO [IUCHUIIVIMHBI Ha MNMPAKTHYECKHUX
3aHATHUHAX.

1. OcHOBHBIE MOJIOKEHMSI U TIOHATHUS TeopeTuueckoi anekTpoxumuu // Vicaes B.B., Ko3bipun B.A.,
Muxanenko M.I".// H.HoBropogx : [U3n-Bo HI'TV], 2018. — 112c.

10.5. Meroan4yeckue yKa3aHus M0 CAMOCTOSATEJIbHOM padoTe 00y4arOmuxcst

CamocrosarenbHass paboTra oOecrneunmBaeT IMOATOTOBKY OOYYaloLerocss K ayIuTOPHBIM
3aHATUAM U MEPOIPUATUAM TEKYILErO KOHTPOJA U NMPOMEXYTOYHOM aTTECTallMU II0 U3ydaeMOou
JUCLUIUIMHE. Pe3ynbpTarel 3TOW MOJATOTOBKHM MPOSBISIOTCS B aKTHUBHOCTH OOydarolerocs Ha
3aHATUAX M B KAyeCTBE BBHIMNOJHEHHBIX MMPAKTUYECKUX 3aJaHUM U Jpyrux ¢GopM TEKyILIEero
KOHTPOJIA.

[Ipu BBITIOIHEHWM 3aJaHUAN JJI1 CAMOCTOSITEIBHOM pabOThl PEKOMEHIYETCsl MpopadoTKa
MaTepHaloB JIEKIUHA MO0 KaXIOW MNPONUIEHHOM TeMe, a Takke H3Yy4eHHE PEKOMEHIyeMOu
JIUTEpaTyphl, IpPEACTaBICHHON B Paznene 6.

B mpomecce camocTosTenbHOM paOOThl MPH HM3YYEHUM JIUCLMIUIMHBI CTYJIEHTHI MOTYT
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paboTaTh Ha KOMIIBIOTEpE B CHELMATM3HPOBAHHBIX AYIUTOPHSIX JUISI CAMOCTOATENBHOM pPabOTHI
(ykazano B pasmene 9). B aymuropusx uMeeTcs JOCTyNm d4epe3 HUHGOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTb «MHTEepHEeT» K 3JIEeKTPOHHOW HH(OPMAIMOHHO-00pa30BaTEIbHOM
cpene yauepcurera (OMOC) u anmexkrponHoit oubnuoreunoii cucreme (3bC), rae B 2IEKTPOHHOM
BUJIE pacmojiaralorcs ydeOHble U y4eOHO-METOAMYECKHE MaTepuajbl, KOTOpble MOTYT ObITh
MCIIOJIb30BaHBI JJIsl CAMOCTOSATEIHHON PaOOThI MPU U3YUYEHUU AUCLUTIINHBI.

Pa3BepHyThIe MeTOAMYECKHE YKa3aHHsS MO BCEM BHAAM Pa0OTHI CTyJEHTAa HaxXOJATCS Ha
kadeape «TOMuXOBy.

11. OHEHOYHBIE CPEACTBA JJIsI KOHTPOJISI OCBOEHUA JUCHUIIJIMHBI

I[HSI TCKYIICTO KOHTPOJIA 3HAHUI CTYACHTOB IO JUCHUIINIMHC IMPOBOAUTCA KOMILJICKCHASA
OICHKA 3HaHHi7[, BKJIIOYaromias

— Hanucanue u 3amura pedepara;

— TEOPETUYECKHUU OIIpOC;

— OTBCTHI Ha KOJUIOKBUYME;

— HaIMCaHHE OTYETOB I10 Ja0OpaTOPHBIM paboTaM;
— DJK3aMeH.

11.1. TunoBsbie BONPOCHI sl JJA00OPATOPHBIX PadoT

Bonpocwl k konnoxeuymy

Tema: Memoo epawarowe2ocs OUcCK08020 31eKmpooa
1.Onpenencuue ko3 dunnenTa MU Py3un pa3psHKaOLIIUMXCsl HOHOB METOOM BPAIIAIOIETOCs
JIICKOBOTO 3JIEKTPO/IA.
2.0co0CHHOCTH THIPOAMHAMUKY BPAIIAOIIETOCs JUCKOBOTO AIeKTpoaa. BeiBoa hopmyiisr st
METO/1a BPAIIAIOIIEroCs TMCKOBOTO AIIEKTPO/A.
3.0npeznencHue pa3IMYHBIX BUOB MEPEHANPSIKCHUN JICKTPOXUMHUUECKOTO MPOIEcca METOIOM
BPAIIAIOIIETrOCs TMCKOBOTO AIIEKTPO/A.
4.MeTo BpalIaIIerocs JUCKOBOTO IEKTPOaa
5.06nacTy TPUMEHEHHUST METO/1a BPALIAFOIIETOCs TUCKOBOTO DJIEKTPO/IA.

IIpumepnvie sonpocel k 1abopamopHoil pabome
Jlabopamopnas paboma «Hccnedosanue gpapadeesckoeo umnedanca MeoHo20 1eKmpood 8
pacmeope cynibhama meouy.
1.CymHocTs MMIIEJAHCHOTO MeToja HuccienoBaHus. OIpenencHue NEpEeHaANpsHKEHHs Iepexoja
MMIIEAHCHBIM METOJIOM UCCIIEJIOBAHMSI. DKBUBAJICHTHAS 3JIEKTPUUYECKasi CXeMa IPaHULbl AJIEKTPOJ
— pacTBop.
2.Metoauku ornpeaeneHust EMKOCTH IBOMHOTO JIEKTPUIECKOTO CIIOS
3.Onpenenenue ko3 duunenta quddy3un UMIEeTaHCHBIM METOJOM HCCIIeI0BaHMUS.
4.0Onpenenenue nepeHanps>KeHUs TOMOT€HHOM XMMHUYECKOH peakliMi UMIIEAaHCHBIM METOI0M
UCCIIeI0BaHMsl. DKBUBAJICHTHAs 3JICKTpUYECKas CXeMa I'PaHULbl AJIEKTPOJ] — PacTBOP.
5.0mnpenenenue nepeHanpspkeHus nuddy3un U nepexoaa UMIETAHCHBIM METOJOM HCCJICIOBAHMS.
OKBUBaJIECHTHAs IEKTPUYECKAs CXEMa I'PaHULIbI AIEKTPOJL — PacTBOP.

11.2. TunoBsbIie BONPOCHI VIl IPOMEKYTOYHOMN aTTECTALMHU
Obpasyvl mecmos:
OO6BeauTe HOMEP MPAaBUIBLHOTO OTBETA Ha MOCTABIEHHBINA BOMPOC:
1. Tema: I[lopsoku 21eKmpoxumMuyecKux peaxyuti

Bormpoc Bapwnant oTBeta
1. Bribepute npaBuibHOoe ompenenenue | 1. IlopsakoM 3IEKTPOXMMHUYECKOW peakuuu 1o e
IopsAKa SHCKTPOXI/IMI/I‘IGCKOI\/'I pCaKnun OTJCJIIBHBIM KOMIIOHCHTAM HAa3bIBACTCA 4YHCJIO DJICKTPOHOB,
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YYaCTBYIOHIMX B AJIEKTPOXHMUYECKOM peakuu

2. TlopsimkoM DBIEKTPOXMMHUYECKOM peakuuu 1o e
OTJIEIIbHBIM KOMITOHEHTAM Ha3bIBACTCS I10KA3aTEIb CTCIICHU
JUIi  KOHILICHTPALlUM  COOTBETCTBYIOIIMX  KOMIIOHEHTOB
NIEKTPOJHOM PEAKUUU B KUHETHYECKOM YPABHCHHUM
JJIEKTPOJHOIO IpoLecca

3. TlopsigkoM DBJIEKTPOXMMHYECKOM peakuuu 1o e€
OT/ICJIbHBIM KOMIIOHEHTAM Ha3bIBAETCS MOKA3aTellb CTEICHU
JUIsT TOKa B OKCHEPUMEHTAIBHON 3aBUCHMOCTH TOKa
AJIEKTPOJIHOTO MPOIEcca OT MOTEHIMAIIA 3JIEKTPOJIA.

4.IlopsakoM  SIEKTPOXUMHYECKON peakuuu 1o eé
OT/ACIbHBIM  KOMIIOHEHTaM  HAa3bIBAaeTCS  M3MEHEHHE
MOTEHIIMaa JIeKTPoa Mpu Bo3pacTaHuu Toka B 10 pas.

2. KakoBbl OCHOBHBIE
AKCIICPUMEHTAJIbHBIC METObI
onpeeaeHus MOPSIIKOB

AJIEKTPOXUMHYECKUX PEAKIUii?

1. OmnpeneneHue NOPSAKOB MO 3aBUCHUMOCTHU IUIOTHOCTH
TOKa B TIOTCHIIMOCTATHYECKUX YCIOBHSX OT KOHIICHTPALIUU
ATOr0 KOMIIOHEHTa MPH TIOCTOSIHHOM COICPKAHHH BCEX
JPYTUX KOMIIOHEHTOB PAacTBOpA.

2. OmpeneneHue MOPsJIKOB MO 3aBUCUMOCTH TOKa OOMeHa
OT KOHIICHTPAIMH JTaHHOTO KOMIIOHEHTA.

3. Omnpezenenre MOPSAKOB MO OTHOIICHHIO 3aBHCHUMOCTHU
AKTUBHOH WM PEAKTUBHOW COCTaBISIONINX (hapaeeBCKOro
MMIIEJIaHCA B UMIIEIaHCHOM METOJ/I€ UCCIIEJOBAHUS.

4. OmnpeneneHue TMOPSAKOB pPEAKIUH IO 3aBUCHUMOCTH
IJIOTHOCTY TOKA OT KOHLEHTPALIMHU B IIOTEHIIMOCTATUYECKUX
YCHOBHUSX IIPU PA3JIMUYHBIX CKOPOCTSX BpalIEHUs AUCKOBOTO
AIEKTPOJA.

2. Tema: Memoo epawarowje2ocs OUCK08020 31eKmpood

Bonpoc BapuanTt oTBera
1. Kakos TIPUHIAIL - OHMPEACTCHMA | 1 [[o npsiMosMHEHHONW —3aBHCHMOCTH  J ~Jn  (upu
KOHTPOJIMpYIOLICH AMPYSHOHHOH | 11 rogmmiom NOTEHLMANE) HKCTPANOJIUPYEMON B Haydajo
CTAIH  DIEKTPOJHOTO  MPOUECCA  C | yoon mar,
MIOMOULIBIO0  BPAILAIOLIETOCA  AMCKOBOIO .
eKTpoa? 2. Tlo upsmonuHEeiHHONW 3aBUCHMOCTH J —n (npu

MOCTOSIHHOM KOHIIEHTpAllud MOHOB) SKCTPANOIUPYEMOH B
HA4aJI0 KOOpAUHAT.

3. Tlo mnpsmonuueiiHon 3aBucumoct C —+/N  (mpu
MOCTOSIHHOM IOTEHIMAJIE) SKCTPANOIUPYyEeMOi Ha 3HaUeHUe
MTOBEPXHOCTHOM KOHLEHTPALIUK Pa3psDKAIOLIUXCSI HOHOB

4. Tlo 3aBucumoctu IgJ — 1gC  (mpu mOCTOSHHOM
MOTEHITHAJIE).
2. KakoBa pa3MepHOCTh IIOTHOCTH TOKa Alnmv? | m/c

H «n» B OCHOBHOM YpaBHCHUH JId
Bpalaromerocsa 1nCKOBOro 3neKTp0,ua?

. A/M°, 00/MuH.

. Alem® , pazn/c

3. UYro  yuMTHIBA€T  IMONPABOYHBIN
Kod(ppuImeHT B pacuerax Mo JUCKOBOMY
9JIEKTPOLY C KOJIBLIOM

. PacceuBanmne IMPOAYKTOB PCAKIIMU B PaCTBOPC

1
2
3. Alem®, ob/c
4
1
2

. CYHICCTBOBaHI/Ie MPOMECIKYTOYHBIX JBJICKTPOXU-MHUYCCKHN
AKTHUBHBIX YaCTHI]

3. OTHOIIIEHNE KOHUEHTPALMI pa3psyKarOMIMXCs UOHOB Ha
MTOBEPXHOCTH DJIEKTPOJIa M B 00HEME IIEKTPOIIUTA

4. OtHomenue kordpunuenta nuddy3un pazpsHKaromuxcs
MOHOB K UX KOHIICHTpAINH
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3. MOJIIIEHAS

3. Tema: Memoo xpononomenyuomempuu

Bomnpoc

Bapuanr orBera

1. Kax BwesiBUTE  audy3UOHHBII
KOHTPOJIb 3JIEKTPOXUMHUYECKOT0 IIpoIiecca
XPOHOIOTEHIIMOMETPHYECKIM METOIOM ?

1. Ha XxpoHomoTeHIHOrpaMMax OIPEAeIsaeM MepexoqHOe
ANCE

BpEMs. XapaKTepI/ICTI/I‘ICCKaH 3aBUCUMOCTDb
(HCSaBI/ICI/IMOCTB OT INIOTHOCTHU TOKa)

2. Ha xpoHomnoTeHIHOrpaMmax OyayT ABe MOTEHIHMAIbHBIE
IJIOLIAJKH .

3. Ilo OTHOWIEHHIO IUIOTHOCTM TOKA K IEPEXOAHOMY
BpPEMEHU

4. Ilo OTHOLIEHWIO KATOAHOM IUIOTHOCTH TOKa K TOKY
0o0MeHa JAaHHOTO JIEKTPOXUMHUYECKOI0 IIpolecca

2. Kak XpOHONOTEHIMOMETPUYECKUM
METOZOM BBISBIISIETCS MHOTOCTaJAMHHBINA
IIEPEHOC 3JIEKTPOHOB y
JIEKTPOXUMHUYECKOTr0 mpolecca ?

1. ITo HECKOJIBLKUM IIOTCHIUAJIBHBIM ILIOIIaAKaM

2. Ilo ompeneneHuo EMKOCTH JABOWHOIO 3JIEKTPUYECKOTO
CJ10s1

3. ITo CHWXEHHIO XapaKTEPUCTUUECKON 3aBUCHUMOCTH J Jr
OT MJIOTHOCTH TOKA.

4. Ilo OTCYTCTBHIO IEPEXOAHOIO BPEMEHU

4. Tema: UmneoancHvlii Memoo uccieoo8anus

Bomnpoc

Bapuant oTBera

1. Yro 3a1aCTCA MW 4YTO HU3MCPACTCA B
UMIICJaHCHOM MCTO/JIC I/ICCJIGI[OBaHI/Iﬂ?

1. 3a1[aeT051 IMOTCHIMAJI, 4 U3MCEPSACTCS TOK

2. 3agaercs CKOpPOCTb I€pEeMEIIMBAHMs JJIEKTPOJIUTA, a
U3MepSIeTCs] TOK

3. 3agaercs YacToTa MEPEMEHHOTO TOKa, a H3MEpsAETCA
KOMILJIEKCHOE COINPOTHBIICHUE AIEKTPOXUMHUYCCKOTO
mporecca

4. 3anaercs TOK, a ONpeeIIsieTCsl HEPEXOJHOE BpeEMSI.

2. Kak omnpeaenstoT B HMMIIEIaHC-HOM
METO/I€ COITPOTHUBIICHHUE IIEKTPOIHUTA ?

1. Kak R, npu yacrore nepemenHoro toka 100 Iy

2. W3 3aBucuMoctd Ry, mpM yacTore mepeMeHHOro TOKa,
cTpeMsIIeiicss K 66CKOHEYHOCTH.

3. 13 3aBHCUMOCTH MNEPCHAITPSXKCHUA OT IJIOTHOCTHU TOKA.

4. Kak R,, mpu 6eckoHEYHON 4acTOTe MePeMEHHOT0 TOKa.

3. Kak wuckmamounts B NUMIICJaHCHBIX
M3MEpPEHUSIX BIUSHUE BCIIOMOTATEIbHOTO
anexTposa’?

1. VBenuuuth NJIOTHOCTh TOKA HAa BCIOMOTaTEILHOM
AIEKTPOJIE

2. CHU3UTH COIIPOTUBJICHUEC JJICKTPOJIMTA

3. IToBBICUTH TEMIIEPATYPY ANEKTPOJINTA

4. YBeIU4nTh MMOBEPXHOCTH BCIIOMOT'ATCIIBHOT'O JICKTPOJda

IIpumepnvie 6onpocwl 015 npakmudeckux pabom

1.IloHsATHSA O MOpPSAIKAX MNIEKTPOXUMUYECKUX pEaKIUN. DKCIIEPUMEHTAILHBIE METO/IbI OIIPENETICHUS
MOPSAKOB AJIEKTPOXUMUUECKUX PEAKIIHH.

2.0npenenenue nepeHanpsokeHus AudQy3un 1 rereporeHHoN XUMHUYECKOH peakiuu
MMIIEIAHCHBIM METO/I0M HCCIIEZIOBaHUSI. DKBUBAJICHTHAS AIEKTPUUYECKasi CXeMa IPaHUIIbI AIEKTPO

— pacTBop.

3.Cxema IKCIIepUMEHTATBHON YCTAHOBKH B METOJIE BPAIIAIOIIETOCS TUCKOBOTO AIIEKTPO/A.
4.Metobl ONpeieTICHUs] EMKOCTH JBOMHOTO AJIEKTPUIECKOTO CIIOSI.
5.0npenenenne kodddunrerTa nuddy3un pazpsHKaroIIIXCcs HOHOB METOJOM BPaIAIOIIETOCs

JAUCKOBOTI'O 3JICKTpOAA.

6.MeToarka UMIIETAHCHBIX U3MEPEHUM.

26



7.Meton XPOHOBOJIbAMITIEPOMETPHUH. Onpenenenne 00paTUMOCTH u CTaIUMHOCTH
AIIEKTPOXUMHUYECKOTO MpoLecca.
8.0nTrueckre MeTo Il ONPEEICHUS IPUIEKTPOJIHBIX KOHIIEHTPALMM 31eKTPOIUTOB.
9.0npenenenne pa3IMYHBIX BUIOB MEPEHANPSHKEHUN SJIEKTPOXUMHUUECKOTO MPOIecca METOIOM
BpAILAOLIETr0Cs JUCKOBOIO AJIEKTPO/Ia.
10.0Omnpenenenue nepenanpsokeHust uddysuu u kodppunuenta tupdysun
XPOHOMOTEHIIHOMETPUUECKUM METOJIOM HUCCIIEIOBAHUSI.
11.0mnpenenenue nepeHanpsHKEHUsI TOMOTEHHON XMMHUYECKOW PeaKLMU MMITEAaHCHBIM METOJIOM
UCCIIeIOBaHMsI. DKBUBAJICHTHASI SJICKTPUUYECKasl CXeMa IPaHUIIbI AJIEKTPOJ — PacTBOP.
12.CymHoCTh MMIIEAAHCHOTO MeToja uccienoBanus. OrmnpeneneHre NEpeHanpsHDKeHUs Nepexoja
UMIIETAHCHBIM METO/IOM HCCIIeIOBaHMS. DKBUBAICHTHAS SJICKTPUUECKAs CXeMa TPAHULBI SIICKTPOT
— pacTBop.
13.Kynonometpsl, ux Tunsl. [IppMeHeHne B 3JIEKTPOXUMUYECKUX HCCIIEJOBAHUSX.
14.Metonbl u3mepenusi pH nmpusieKTpoaHOro Ciosl.
15.0npenenenue nepenanpsokerus 1uddy3un u nepexoaa UMICTAHCHBIM METOJIOM HCCIICTIOBAHUS.
DOKBUBaJICHTHAS JIEKTpUYECKasi cCXxeMa I'paHUIIbl AJIEKTPOJI — PacTBOP.
16.MeTo/p!I onpesieNieHus CTaAMIHOCTH MPOTEKAHUS IIEKTPOXUMHUUECKUX MTPOIECCOB.

Tembi yuebHbIX HAYYHO-UCCIE008aMENbCKUX pAOOM
|.Bousiaue XJOpHIOB HA KAaTOJHOE BOCCTAHOBJICHHWE MEIH W3 CYIb(ATHBIX 3JEKTPOIUTOB
MEIHECHHS.
2.BnusiHre aMMHaKa Ha KaTOJAHOE BOCCTAHOBIICHHE MEIN U3 CYIb(ATHBIX 3JEKTPOIUTOB METHEHHUS.
3.Kunetnyeckue OCOOEHHOCTHM KAaTOJAHOTO BOCCTAHOBICHHS HOHOB HHKENs M3 Cylb(aTHOTrO
AIIEKTPOJINTA HUKEITMPOBAHUSI.
4 Bnusiaue TpuioHa b Ha KaTOJHOE BOCCTaHOBJICHHE MOHOB MEIU M3 CYJIb(ATHOTO 3JIEKTPOIUTA
MeTHEHHUSI.
5.Bnusinue OneckooOpa3yromield 100aBKM Ha KaTOJHOE BOCCTAaHOBIIEHHE HMOHOB IIMHKA U3
[IUHKATHOTO 3JIEKTPOJIUTA IIHHKOBAHUSI.
6.Bnusinue OneckooOpasyromieil J00aBKM Ha BOCCTAaHOBIEHHE HWOHOB IIMHKAa M3 XJIOPHCTO-
AMMOHHUIHOTO 3JICKTPOJINTA IHHKOBAHUSI.
7.Bnusinue OneckoobOpasyromieil 100aBKM Ha BOCCTAHOBJICHHE HOHOB HHUKeENs H3 Cylb(aTHOTO
AIIEKTPOJINTA HUKEITMPOBAHUSI.
8.BnusiHuE XJI0pUI0B HA AHOJAHOE PACTBOPEHHUE MEH B CYNIb(ATHBIX IJIEKTPOIUTAX.
9.Bnusinue TpusioHa b Ha aHOHOE pacTBOpPEHHE MEAU B CYJIb(PATHBIX AIEKTPOIUTAX.
10.BausiHue aMMuaka Ha aHOJTHOE PAaCTBOPEHHE MEIU B CYIb(aTHBIX dIEKTPOIUTAX.

Bonpocul k nabopamopnoii pabome
Jlabopamopuas paboma «Hccredosanue gpapadeesckoco umneoanca MeoHo2o 21eKmpood 6
pacmeope cynvbpama meouy.

1.CymHOCT, MMIEAAHCHOTO MeTOoJa HcciieqoBaHud. OmnpeneneHue NepeHanpsHKeHHs IMepexoja
MMITI€JTAaHCHBIM METOJIOM MCCJIEIOBAHMS. DKBUBAICHTHAS AJICKTPUUECKAsl CXeMa TPaHUIIbl SJIEKTPO]T
— pacTBop.

2.Metoauku ornpeaeseHust EMKOCTH IBOMHOTO JIEKTPUIECKOTO CIIOS

3.0Ompenenenne kodpdunrenta nuddy3un UMIETaHCHBIM METOI0M UCCIIEIOBAHMUS.
4.0npenenenre nepeHanpsHKEHUS TOMOT€HHOM XUMUYECKON PEaKIIK UMITEITAHCHBIM METOJIOM
MCCIEeI0BaHMS. DKBUBAJICHTHAS AIEKTPUUECKAsl CXE€Ma IPaHUILIbI AJIEKTPO] — PACTBOP.
5.0npenenenune nepeHanpspkeHust 1uddy3nn 1 nepexoqa UMIEAAHCHBIM METOJIOM HCCIICIOBAHUS.
DKBHUBAJICHTHAS SJIEKTPUYECKAs CXE€Ma IPAHULIBI AIEKTPO]I — pacTBOP.

Ipumepnvie memvl peghepamos:

1. «KaTOJIHoe BOCCTAHOBJICHME HCHACBIIICHHBIX YTJICBOJOPOI0B»
2. ((SJIGKTpOXI/IMI/ILIeCKOC OKHCJICHHUC apOMATUYICCKUX COE€IUHEHMIN
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3. «DNEKTPOXUMHYECKOE BOCCTAHOBIICHUE OPTaHMYECKUX COCTWHEHUN C KPaTHBIMH YTJIEPOJI-
YTJIEPOIHBIMU CBSA3SIMU))

"DNEKTPOXUMHUUECKOE BOCCTAHOBJICHUE aIbJETUI0B U KETOHOB"

DIIEKTPOXUMUYECKOE BOCCTAHOBJICHHE APOMATUUYECKUX COCIMHEHUM

AHOJHOE OKHCJICHHE aTi()aTHUCCKUX COSTUHEHUI

AHOJTHOE OKHUCIIEHHE CITUPTOB

AHOJHOE OKHCIIEHUE aJIbICTUIOB

AHOHOE OKHCIIeHuE (PEHOJIOB

©oo~N A

11.2.1. Bonnpocskl K 3K3aMeHY, IPOBOJUMOMY 110 OKOHYAHHH BTOPOI0 ceMecTpa

1.06macTv IPUMEHEHHUS METO/a BPAIAIOIIETOCS TUCKOBOTO AJIEKTPOIA.

2.PaboTa moTeHIMOCTaTa B MOTEHIIMOCTATHYECKOM PEXKHIME.

3.0mnpeneneHue nepeHaNpsHKEHUST XUMUYECKONW PEaKIMU XPOHOMOTEHIIMOMETPUYECKUM METOJIOM
HCCIIEI0BAHMUS.

4.PaboTa MOTEHIMOCTaTa B TaIbBAHOCTATUIECKOM PEKUME

5.0npeneneHue mnepeHanpsokeHUss  IUPPY3UH M TETEPOrCHHOM  XMMHYECKOM  peakiuu
MMIIEJTAHCHBIM METOJIOM MCCJIEIOBAHMS. DKBUBAICHTHAS 3JICKTPUUYECKAsi CXeMa I'PaHULIbl SJIEKTPO.I
— pacTBop.

6.Cxema 3KCrepruMEeHTAIbHOM YCTAHOBKH B METO/IE BPAIIIAIOIIETOCS TUCKOBOTO 3JIEKTPO/IA.
7.Metoasbl onpeneaeHuss eMKOCTH IBOMHOIO 3JIEKTPUYECKOrO CIIOSI.

8.BbiOop BeNMUYMHBI BPEMEHHOTO MapaMeTpa B PAa3IUYHBIX JJIEKTPOXUMHUYECKUX METO/ax
UCCIIEI0BAHMUS.

9.BrisiBNieHHEe TepeHanpsHKeHus AUPPY3UH U Iepexoja METOIOB BPAIIAIOMIETOCS JHUCKOBOTO
3JIEKTPOJA.

10.Cxema MocTa IEPEMEHHOTO TOKA.

11.Mmnenanc BapOypra.

12 . Kynonometpsl, ux TUMbl. [I[puMeHeHrne KyJJOHOMETPOB B AJIEKTPOXUMUYECKUX UCCIICTOBAHUSIX.
13.AHanu3 MNOTEHIMOCTATHYECKUX MOJISIPU3ALMOHHBIX KPUBBIX NP H3YYEHUU MEXAHU3Ma
AIEKTPOXUMUUYECKOTO TIPOIlecca Ha MPUMEPE aHOAHOTO PACTBOPEHHS JKelie3a B PacTBOpPE CEPHOM
KHCJIOTBI.

14.251eKTpobl, MPUMEHIEMBIE B DJIEKTPOXUMUYECKUX HCCIEAOBaHUAX. BO3MOKHbBIE OMIMOKK TpU
ANEKTPOXUMUUYECKUX H3MepeHUusiX. [1oAroToBKka MOBEPXHOCTH HUCCIEAYEMBIX 3JIEKTPOIOB MEpen
OTIBITOM.

15.0npenenenne nepeHanpsHKEHUsT TE€TEPOr€HHONM XMMHUUYECKOW PEeakluyd UMIEAAaHCHBIM METOAO0M
WCCIIeI0BaHMS. DKBUBAJICHTHAS ICKTPUUECKAsl CXEMa TPAHUIIBI DJIEKTPOJ] — PACTBOP.
16.0npenenenre MpUAIEKTPOAHBIX KOHIEHTpAllMii MOHOB METOJAaMM, OCHOBAaHHBIMH Ha OTOOpE
po0 IEKTPOIUTA.

17.0npenenenve kodpdunmenta muddy3un pa3psHKaOMMXCs MOHOB METOJIOM Bpalllalollerocs
JUCKOBOTO 3JIEKTPOJa.

18.MeTtoarKa UMIIEJTaHCHBIX U3MEPEHUII.

19.Meron  xpoHoBoJbammnepoMmerpuu.  OmpeneneHue  0oOpaTUMOCTH W CTaAUNHOCTH
ANEKTPOXMMHUUYECKOTO MpoIlecca.

20.0nTrueckre METOIbI ONPEACIICHUS PUIJIEKTPOIHBIX KOHIIEHTPAIINI SJIEKTPOJUTOB.
21.0mnpenenennre pa3iMYHbIX BUIOB NMEPEHANPSHKEHHUM 3JEKTPOXMMHUYECKOTO IMpolecca METOA0M
BpAILAOIIErocs AUCKOBOIO AJIEKTPO/IA.

22 .BbIsSBICHHE MEXaHU3Ma dIIEKTPOXUMHUYECKHUX PEaKIIHii Mo mopsiakam. PazoOpaTh Ha KOHKPETHBIX
npuMepax.

23.Teopust KOHBEKTUBHOU TuhDy3un.

24.CxeMa yCTaHOBKH JIJIsl T€HEpalMK HAMIPSKEHUS, U3MEHSIOIIEr0Cs JIMHEHHO BO BPEMEHHU.
25.0co0eHHOCTH THAPOJMHAMUKY BPAIIAIOIIETOCs JUCKOBOTO 3JEKTpoaa. BwiBoa Gopmymnsl s
METO/1a BPAIAIOLIETroCs IUCKOBOIO AJIEKTPO/Ia.

26.Cxema paboThl MOTSHIIMOMETPA MO MPUHITUITY HEMPEPHIBHOTO OalaHCUPOBAHUSI.
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27.Metoabl usMepenusi pH npuseKTpoaHOTrO Ciosl.

28.0npenenenue nepeHanpsykerus nuddy3un u nepexoaa UMIETAHCHBIM METOJIOM HCCIIEIOBAHUSI.
OKBUBaJIEHTHAS JIEKTpUYECKasi cCXeMa I'paHULIbl AJIEKTPOJI — PacTBOP.

29.Metoabl onpeieNIeHUs: CTAAUNHOCTH POTEKAHUS JIEKTPOXUMUYECKUX MTPOLIECCOB.
30.0npenenenue MpPUAIEKTPOAHBIX KOHIEHTpAlMi HOHOB METOJAMH, OCHOBAaHHBIMH Ha OTOOpE
po0 IEKTPOIUTA

31.IloHsaTHa O TmWOpsAIKaX DJIEKTPOXMMHUYECKUX  peakluil. ODKCIEPUMEHTAIbHbIC  METOJIbI
ONpeIeTICHUS MOPSIAKOB JIEKTPOXUMUYECKUX PEAKIIUMA.

32.KOHCTPYKIIMH UCCIEA0BATENbCKUX AYEEK AJIS AIIEKTPOXUMUYECKUX UCCIIETOBAHUIA.

33.MeTo/1 Bpallarouerocsi AUCKOBOTO 3JIEKTPOIA.

34.AHanmu3 XPOHOMOTEHIIMOMETPUUECKON KpuBoi. OmpeneicHne IJIOTHOCTH TOKa oOMeHa u
Koa(duIMeHTa epeHoca MEKTPOXUMUIECKON PEeaKIIUH.

35.IlpumeneHre MeToAa BpAIAIOIIErocs JUCKOBOTO JIEKTPO/IA C KOJIBIIOM.

36.0mnpenenenue MepeHANpsHKEHUS IEepPexoAa, €MKOCTH JIBOWHOTO  3JIEKTPUYECKOrO  CIIOS
XPOHOMOTEHITUOMETPUUECKUM METOIOM HCCIIEIOBAHUS.

37.0npenenenne nepeHanpsHKCHUS nuddy3um u kod(dunrenrta muddy3um
XPOHOMOTEHITMOMETPUUECKUM METOJIOM HCCIICIOBAHUS.

38.0mpenenenue mepeHANpPsHKEHUST TOMOTEHHOM XMMHUYECKON peakldyd UMIEIaHCHBIM METOJIOM
MCCIIeI0BaHMS. DKBUBAJICHTHAS AJICKTPUUECKAsl CXEMa TPAHULIBI JIEKTPOJ] — PACTBOP.

39.CymHoCcTh UMIIEAAHCHOTO MeToAa uccienoBaHus. OmpenereHue MepeHanpsKeHus Mepexoaa
MMITIEJIAHCHBIM METOJIOM MCCJICIOBAHMS. DKBUBAICHTHAS AJICKTPUUYECKAsE CXEMa TPaHUIIbl SJIEKTPO]I
— pacTBop.

40.KynoHnomeTpsl, ux TUIbl. [[puMeHeHNE B 2JIEKTPOXUMUYECKUX UCCIICIOBAHUSX.

41 .Ilonaporpaduueckuii MeTo1 uccienoBanus. BeiBoa ypaBuenus UinbkoBuya.

42.CymHOoCTh OpSIMOI0 ¥ KOCBEHHOI'O KYJIOHOMETPUYECKOI'0 METO/1a UCCIEOBAHMUS.
43.Ompenenenrie kodhduuuenta auddy3un paspsOKAOMUXCS HOHOB — MONSApOrpaduueckum
METOJ/IOM HCCIIECAOBaHUSI.

44 TlepcrieKTUBBI ~ Pa3BUTHUSL  DJICKTPOXHUMHUYECKUX METOAOB  HccienoBanus. llonsatue o
CIIEKTPORICKTPOXUMUYECKUX METO/IaX UCCIICAOBAHMUS.

45.MeToJ NMOTEHLMOCTATUYECKOM KYyJIOHOMETpUHU. BBIBON 3aKkoHA 3aTyxaHHs TOKa OT BpEMEHU
AIIEKTPOIIU3A.

46.Ilonaporpaduueckuii Meton uccrnenoanus. [lomsporpadudeckue mMakcuMymbl. [IpuunHBI UX
MOSIBJIEHUS U CIIOCOOBI MX YCTPAHECHHS

47 Ilpumenenue moisporpauyeckoro MeToja HCCIeIOBaHUS.. YpaBHEHHE MOIsAporpadudeckon
BOJIHBI.

48.BpisiBlIeHHE pPA3NMYHBIX BUJOB NEPEHANPSDKEHHM SJIEKTPOXMMHYECKOTO MpPOlecca METOJ0M
BpAaIIaroNIErocs TUCKOBOTO SJEKTPO/IA.

49.0Ompenenenne nepeHanpspkeHUs AUPPY3UH XPOHOAMIIEPOMETPUIECKUM METOJOM. Y paBHEHHE
Korrpens. Pacuer ko duruenta quddysun.

50.MeTtonuku onpeneneHuss EMKOCTU JBOMHOTO 3JIEKTPUUYECKOTO CIIOSI

510npenenenne ko3 unnenta rudPy3uu UMIETaHCHBIM METOIOM HCCIICIOBAHUS.
52.0rpaHuyeHust B JIEKTPOXUMUYECKUX METO/1aX HCCIIEIOBAHNUS.
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VTBEPXJIAIO:

Hupektop uncturyra MOXTuM
Manvynesuu JK.B.

“o 202 .

JIucr akryasm3anuu padoyeil mporpaMMbl TUCHHILTHHBI
b1.B./IB.1.1 «I1pu6opbl 1 MeTOAbI HCCJACTOBAHUSA DJICKTPOIHBLIX MPOLIECCOBY

HNHACKC 110 y‘Ie6HOMy Jjiany, HAUMCHOBAaHUEC

JUTSI TIOATOTOBKU MarucTpoB
Hanpasnenune: 18.04.01 XumMuueckasi TEXHOIOTHUS

HaHpaBJ’IeHHOCTL: aﬂeKTDOXI/IMI/ILIeCKI/IC IPOHCCChI U ITPONU3BOJCTBA

dopma 00yueHuUs ouHas

['ox mavana moaroroku: 2021

Kypc 1

Cemectp 2

a) B pabouyro mporpamMmmy He BHOCSATCS W3MeHeHHs. [IporpamMmma akTyanu3upoBaHa s
20 r. Hayana noJAroTOBKH.

0) B pabouyro nporpammy BHOCATCA cieayrolue n3MeHeHus (yka3aTh Ha Kakoi roJ] Hadaja

MOJTOTOBKH):
L) ;

3) e

Pa3zpabotuuk (u): _ Mcaes B.B. .k.T.H., IOIIEHT
(®UO, yueHas CTEIeHb, YUCHOE 3BaHHE)

« » 202 .
PaGouas nporpamma nepecMoTpeHa u 0Jj00peHa Ha 3acefganuu kadgeapsl TOIIuXOB
npoTtokon Ne  oT«  » 202 r.

3aenyronuit kapeapoi Usamkun E.T'.

JIMer akTyanu3auum NPUHSAT HA XpPaHeHHUe:

3aBeayromuii Beimyckaromed kapeapoit TOIMuXOB Upamkua E.I'. .« » 202 r.

Meroanueckuit ornen YMV: « »
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