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1. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
ILeab ocBOeHHS] AMCHMILIMHBI. HM3y4EHHE KJIACCHUYECKMX M COBPEMEHHBIX METOIbl (PU3HUKO-

XUMHUYCCKUX MCTOJO0B

MOJIY4CHHUA MW  HUCCIICAOBAHUA  OUCICPCHBIX

cpea MU HaHOMATCpHaJIOB

IIPUMEHUTEIIBHO K TEXHOJIOTUsAM BOHOpOHHOﬁ u BJICKTpOXPIMH‘IeCKOﬁ SHEPIreTUKU

33[[3‘11/1 AUCHHUIIIMHBI

- OBJIQJICHUE KJIACCUYECKUMU U HOBBIMH (PU3MKO-XMMHUYECKUX METOJIaMH MTOJyYeHHs U CUHTE3a
JUCIIEPCHBIX CPEJl U HAHOMATEPUAJIOB IIPUMEHUTEIBHO K TEXHOJIOTUAM BOJIOPOJHON U
INEKTPOXUMHUYECKOM SHEPIreTUKY;

- IOJTy4YeHHE TPAKTUYECKUX HAaBBIKOB Pa0OThI HA COBPEMEHHOM IPUOOPHOM U aHATTUTHYECKOM
000pyJOBaHUY JUIsI pELLICHHs 3a/1a4 UCCIIEI0BaHMsI [TapaMeTPOB U XapaKTEPUCTUK IEMEHTOB
BOJIOPOJHOM U MIEKTPOXUMUYECKON IHEPIEeTUKY;

- OBJIQJICHUE METOJIaMH NIPUHSATUS PELICHUH 1 000CHOBaHMsI BEIOOpA (PU3UKO-XUMHUECKUX
METO/IOB TIOJTYYEHUS M CHHTE3a TUCIIEPCHBIX CPel U HAaHO MAaTEePUAJIOB, a TAKXKe BEIOOpA KOHKPETHBIX
METOJOB JUJIsl X UCCIICJOBAHMSI IPUMEHUTEIBHO K TEXHOJIOTUSAM BOJLOPOAHON U 3JIEKTPOXUMHUYECKON

SHEPTeTUKHU.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAaHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMNH

KO}I 1 HAMMCHOBAaHHEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

IIK-5 Cnocoben
IUITAHUPOBATh U CTaBUTh
3a/1a4M UCCIIeI0BaHuUs
aBTOHOMHBIX
HHEPreTUUECKUX CUCTEM,
YCTaHOBOK BOJIOPOJIHOM,
3JIEKTPOXUMHUYECKOU
JHEPreTHKU U UX
3JIEMEHTOB, BHIOMPATH
METO/IBI
AKCIEPUMEHTATbHON
paboThl, UHTEPIPETUPOBATH
U TIPEJCTABIIATH PE3YIbTaThI
Hay4YHBIX MCCIIE0BAHNN B
BUJIE OTYETOB, pedeparos,
HaY4HBIX MyOJIUKaluil U Ha
yOIMYHBIX 00CYKICHUSIX

N/1-1nk-5 Beimonaser
AKCIIEPUMEHTBHI T10 ITapaMeTpam
U XapaKTEePUCTUKAM
XUMHUYECKUX PEAKTOPOB,
TOIJIUBHBIX 3JIEMCHTOB,
ANEKTPOXUMUYECKHUX
YHEPTrOyCTAaHOBOK, YCTAHOBOK
BOJIOPOJHOM SHEPTE€TUKHU U UX
3JIEMEHTOB B COOTBETCTBHUH C
YCTaHOBJICHHBIMH
MTOJTHOMOYHSIMH

3HATH:

- IACIIEPCHBIE 2JIEMEHTHI U MaTEPHAJIbI,
IIPUMEHSIEMBIE B TEXHOJIOTUAX
AIEKTPOXUMHUUYECKONU U BOJOPOAHOU
DHEPreTUKH, UX HA3HAYCHUE U
XapaKTEPUCTHUKU;;

- METO/BI IIPOBEACHUS IITUPOKOTO
MH(OPMaLIMOHHOIO ITOKUCKA 10 TIpobdieMam
UCIIOJIb30BaHUs TUCIIEPCHBIX JJIEMEHTOB B
ANEKTPOXUMHUUYECKHUX YCTPOMCTBAX, a
TaKK€ METOJaM U UHCTPYMEHTaM IS
HCCIIEIOBAHMS UX XapaKTEPUCTHK;

- OCHOBHBIE TEPMUHBI, ONPEIECICHUSA U
MTOHATHUS JUCIIEPCHBIX CUCTEM;;

- KJIACCUYECKUE U COBPEMEHHBIE METObI
(U3UKO-XMMHUYECKUX HCCIIEA0BaHNN
JUCIIEPCHBIX 2JIEMEHTOB
ANEKTPOXUMHUUYECKUX YCTPOMCTB;.

YMETB:
- IPUMEHSATH IOJyYECHHbIE 3HAHUS IIPU

MPOEKTUPOBAHUH U UCCIIEJOBAaHUH
AJIEMEHTOB TEXHOJIOTUI BOJOPOJAHON U
ANEKTPOXUMHUYECKON SHEPTETHUKU;;

- QHAJIM3UPOBATh MH(OPMAIIMIO O HOBBIX
(bU3UKO-XMMHUYECKUX METOAAX MOTy4eHHUs
Y MHCTPYMEHTAX ISl IPOBEICHUS
MCCJIETOBAaHUM TUCTIEPCHBIX AJIEMEHTOB
AIIEKTPOXUMUYECKUX YCTPOUCTB;;

- paboTaTh Ha AaHATTUTUYECKOM
000pYyIOBaHUH JUIsl HCCIIEIOBAHUS




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

XapaKTePUCTHK JUCIIEPCHBIX AJIEMEHTOB
AIIEKTPOXUMHUYECKUX YCTPOMCTB;;

- HCII0JIb30BaTh TEPMHUHOJIOTHIO B 00JIaCTH
AJIEMEHTOB 3JIEKTPOXUMHUUECKON U
BOJIOPOJTHOM SHEPTETHKU;;

- BECTH JUCKYCCHUH I10 MPO(HeCcCHOHAIBHOM
TEMaTHKE;;

- IPOBOJUTH UCCIIET0BAHUS AUCTIEPCHBIX
00BEKTOB JIEKTPOXUMHUUECKHUX
TEXHOJIOTUI U IPUHUMATD PEILICHUS B
pamMKax cBoei mpodeCCHOHAIBHON
JIeSITEJIBHOCTH JUIs pELIeHHUs
MOCTaBIICHHOM 3a/1a4H;;

- BBIOMPATh (PU3UKO-XUMHUYECKUE METO/IbI
Y MHCTPYMEHTHI JIJISl HCCIIEOBAHUS
AJIEMEHTOB BOJIOPOJHBIX U
ANEKTPOXUMUYECKUX TEXHOJIOTHI;;

- cobupaTh MHPOPMAIIHIO 110 TEMATUKE
podus.

2. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOI'PAMMBI BO

JucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHAIbHOW —00pa3oBaTelbHOIl  Iporpamme
ABTOHOMHBIE 3HEPreTUYecKHe cucTteMbl. BomopoaHas M 3J€KTpOXMMMYECKash JHEpreTuka (naiee —
OIIOII), nanpasnenus noaroroBku 13.04.01 TernosHepreTrka u TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUS:
BBICIIIEE 00pa30oBaHue - MAarUCTPaTypa.

Tpe6OBaHI/I$I K BXOHBIM 3HAaHUAM U YMCHUAM:
- 3HaTh q)yHﬂaMeHTaHI)HI)IC MMpCACTAaBJICHUA O (1)I/IBI/IKO-XI/IMI/I‘~IGCKI/IX mnmponeccax

- 3HATb HUCIIOJIb30BAaTh JAHHBIC 3HAHWA B TCPMOJAUHAMHWYCCKUX pacdeTax

- 3HATb TCOPETUUYCCKUEC OCHOBBI XUMHUYCCKUX HCTOYHUKOB TOKa

- YMCTbB BBINIOJIHATE TCPMOXUMHUYCCKUC PACUYCTHI (1)H3I/IKO'XI/IMI/I‘ICCKI/IX IMpOHECCOB TCINIOOHCPICTUKU U

TCIINIOTEXHUKHU

- YMCTbH BBITIOJHATE PACUCT KUHCTUUCCKUX XAPAKTCPHUCTUK IIPOUCCCOB JJIA BLI60pa OIITUMAJIBHBIX
napamMeTpoB pa6OTI>I TCIIOOHEPTCTUUCCKHUX U TCIINIOTCXHUYCCKUX CUCTEM

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 JlucniepcHble 37IEMEHTHI 30 2 4 4 4 - - - - - 18 - Ilodzomogka K ayOumopHvlm 3aHAMUAM:
Y HaHOMAaTepHUabl B [TpopaboTka JeK1nH, BBIOJIHEHHE U
ANEKTPOXUMHUYECKHX HOATOTOBKA K 3aIUTe 71a0. paboThI
YCTpOHCTBax Ilo020mo6Ka K npaKmuuecKum 3aHAmMuUIM:
BoccranoBuTenu u Wzyuenne matepuana no paszaeny "/lucnepcHsie
okuciuTenu. MoHHbIe 3JIEMCHTBI 1 HAHOMAaTCpHUaJibl B
npoBoHUKH [Toporiky. JNMEKTPOXUMHUYECKUX YCTPOHCTBAX
[Nonyyenue u BoccranoButenu u okuciutenu. MoHHbIE
HCIIONB30BaHHE. npoBoaukH [Topomiku. [Tonyderne n
1.1 | JucmepcHbIe AIEMEHTHI 30 4 4 4 - - - - - 18 - HCTIONB30BaHUeE." MMOATOTOBKA K BHINOIHEHUIO

1 HaHOMaTepuasbl B
3JIEKTPOXUMHUYECKUX
yCTpOHCTBax
Boccranosurenu u
okucnurenu. Monnsle
nposoaHuky ITopomku.
Ilonyuenue u
HCTOJIb30BaHNUE.

3a7aHUH Ha IPaKTHYECKUX 3aHATHIX
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery

" JlucriepcHbIE 3JIEMEHTH M1 HAHOMaTepHallbl B
3JIEKTPOXUMHUYECKUX YCTPOICTBAX
Boccranosutenu u okucnutenu. MonHsie
npoBoaHuku [lopowmku. [Tonyuenue u
HCIOJIb30BaHue."

Iloozomoeka K nabopamopnoii padome: J1ist
BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHO padore
HE0OX0ANMO NPEIBAPUTEIEHO U3YYHTh TEMY 1
3aJ1a4M BBITIOJHEHHMS JTaOOpaTopHOi paboThl, a
TakK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
pasnene "JlucriepcHbIE dIEMEHTHI U
HaHOMATEPHAJIBI B JIEKTPOXUMHYECKIX
ycTpoiicTBax BocCTaHOBUTENN U OKUCIUTEIN.
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Honnsle nposoanuku Ilopouiku. Ilonydenue u
HCIONIb30BaHue." MaTepuany.
H3syuenue mamepuanog numepamypHnsbix
UCMOYUHUKOG:
[1], 7-20, 42-73, 185-211
[3], 39-57

2 Hanorexnonoruu u 29 13 Iloozomoeka Kk nadopamopnoii pavome: J1ns
HaHOMAaTEepHaibl B BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
SIEKTPOXUMUIECKUAX HEOOXOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
ycTpoiicTBax. Metoabl 3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
MHKPOCKOIIUHU TakK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
2.1 HanoTtexHomoruu u 29 13 00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
HaHOMAaTepHaJbl B paznene "HaHOTEXHONIOTMH ¥ HAHOMAaTEPHAaIIbl B
JNEKTPOXUMHUYECKUX 3JIEKTPOXUMHUYECKUX YCTpOiicTBax. MeToasl
ycTpoiicTBax. Metozsl MUKPOCKOTIHH'" MaTepuay.
MHUKPOCKOIIHUHU IlodzomogKa K npaKmuu4ecKum 3aHAMUAM:
Wzyuenne maTepuana mo pa3ueny
"HaHnoTexHOI0OTMU 1 HAHOMATEPUANbI B
ANEKTPOXUMHUIECKUX YCTPOHCTBax. MeToabt
MHKPOCKOTIHU" TTOTOTOBKA K BHITIOJIHCHHIO
3aaHu{ Ha MIPAKTUICCKUX 3aHATUIX
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"HaHOTeXHOJI0THN ¥ HAHOMAaTepHAaIIbl B
3JIEKTPOXUMUYECKUX YCTpOHCTBaX. MeTo bl
MHKPOCKOTIHH"
H3yuenue mamepuanog numepamypHsix
UCHOYHUKO8:
[1], 7-20, 42-73 , 160-175
[2], 47-58
3 OnTnyeckue U 28 16 Camocmoamenvhoe usyuenue
CHEKTPATbHBIC METOJIBL. meopemuueckozo manepuana: Nzydenve
MeToabl uccnenoBaHus JIOTIOJTHUTEIBHOTO MaTepralia o pasaery
CTPYKTYpPBbI "OnTuveckue U CeKTPaTbHBIE METO/IBI.
JIVICTIEPCHBIX MeToapl HCCIeI0BaHUS CTPYKTYPHI
3JIEMEHTOB U JTUCTIEPCHBIX 3JIEMEHTOB M HAHOMATEpHaIOB"
HAaHOMAaTEPHAJIOB Iloozomoexa pepepama: B pamxax
3.1 OnTuyeckue u 28 16 pedepaTuBHOMN YaCcTH CTYJACHTY HEOOXOANM
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CHEKTpaNbHbIE METOJBL.
MeToabl uccnenoBaHus
CTPYKTYPHI
JVCTIEPCHBIX
3JIEMEHTOB U
HaHOMaTEPHAIOB

MIPOBECTH 0030p JIUTEPATYPHBIX HCTOYHUKOB I10
BBIOpAaHHOW TeMe, KOMIUIEKCHO OCBETUTH
BOIIPOC B COOTBETCTBHU C TEMOM pedepara,
MOATOTOBUTH IIPE3CHTALUIO JJIs BBICTYIUICHUS
0 pe3yiabTaTaM paboThl HA CEMUHAPCKOM
3aHATHH. B KagecTBe TeM pedepaTa cTyAeHTY
HpeyIararoTcs CICAYIONIHe BapUaHThL:
[ToaroToBKa M 3alIMTa HAYYHOTO NOKJIaLa Ha
OCHOBE M3YYCHUS HAYYHOH CTAaThH U3 BEAYLIETO
HaY4YHOT'O JKypHasa 110 Ipo0ieMe BOIOPOIHON
1 2JIEKTPOXHUMHUYECKON SHEPTeTHUKH.
IIodzomogKa K npaKmuyecKuM 3aHAmMuAM:
W3yuenne maTepuana mno paszaeny "OnTuyeckue
1 CIICKTPaJIbHBIC METOIBI. MCTOILLI
nucciaca0BaHus CTPYKTYPbI JUCTIEPCHBIX
9JIEMEHTOB M HAHOMAaTepUaJoB" MOIrOTOBKA K
BBITIOJTHEHHIO 3aJaHUI HA IPAKTHIECKUX
3aHATHAX
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], 131-137, 175-185, 185-211

[3], 57-67

Metoapl OUUCTKU
BOJIHBIX JTUCIIEPCHBIX
cucrteM. MeToibl
paboTsI ¢
HHPOPMAITUOHHBIMU
pecypcamu u
MOJrOTOBKA HAYIHOM
paboTHI

21

13

4.1

MeToabl OYACTKU
BOJIHBIX JTUCTIEPCHBIX
cucteM. MeTobl
paboTsl ¢
nH(OPMAITMOHHBIMU
pecypcamu u
MOJrOTOBKA HAyYHOU
paboThI

21

13

Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"MeTo1bl OYMCTKH BOAHBIX TUCTIEPCHBIX
cucreM. MeToibl paboThl ¢ MHPOPMAIIHOHHBIMU
pecypcamMu 1 IOATOTOBKA HAYIHOU paboTHI"
I10020mo6Ka K npaKmu4eckum 3auAmuam:
Wzyuenue Matepuana no paszaeny "Metoast
OYHCTKH BOJIHBIX JANUCTIEPCHBIX CHCTEM. MeTObI
paboTsl ¢ HOOPMALMOHHEIMU peCypcaMy 1
MIOJIrOTOBKA Hay4YHOH pabOTHI" IOATOTOBKA K
BBITTOJTHEHHIO 3aJaHUH Ha TPAKTHIECKUX
3aHATHIX

Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3a]1a4 BBITIOJTHEHNUS J1JaO0paTOPHOH paboTsI, a
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TaK K€ U3yYUTh BOTIPOCHI BAPHAHTOB
00pabOoTKU pe3yJIbTATOB 10 H3YYCHHOMY B
paszzaene "MeTo bl OYHUCTKH BOTHBIX
JUCTIEPCHBIX cucTeM. MeToiel paboThI ¢
WHPOPMAINOHHBIMHU PECypcaMi B MOATOTOBKA
Hay4IHOH paboThI" MaTepHaiy.

IloozomoeKka K ayOumopHvim 3aHAmMUAM:
[IpopaboTka JIeKIINH, BEITOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI

H3yuenue mamepuanos iumepamypHsLx

UCMOYHUKOB:
[1], 137-143, 143-153

[4], 274-306
Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 16 16 16 0.5 60 335
Hroro 3a cemecTp 144.0 16 16 16 2 - 0.5 93.5

Ipumeuyanue: Jlex — nexuuu; JIab — maboparopusie padoTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUU IO KyPCOBBIM
npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIBTAIIUU O KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIlUU 110 pa3aenam
muctuiuinael, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTeCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. /lucnepchvle anemenmul u HAHOMAMEPUATILL 8 HNEKMPOXUMULECKUX YCIMPOUCEAX
Boccmanosumenu u okucaiumenu. Honnvle npogoonuxu Ilopowku. I[lonyuenue u ucnonvbsosanue.

1.1. lucniepcHbIe JIEMEHTHI 1 HAHOMATEPHUAJIbI B 3JIEKTPOXUMHUECKUX YCTPOHCTBAX
Boccranosurenu u okucnurtenu. Monusie npooanuku Iopomku. I[Tonydenue u ncnonabs3zoBaHue.

MecTo 3JEKTPOXUMHYECKOW U  BOAOPOAHOM HSHEPreTUKH B CTPYKTYpE OSHEPreTHKH.
[TepcnexTuBsl ¥ poOeMsl. J(ucnepcHble 3J€MEHThI NEKTPOXUMHUYECKON SHEPreTHKH: Ha3HaUeHUe
U YCTPOMCTBO. Huadparmer, meMOpaHbl, cenapaTopbl, Ta30Au(Qy3UOHHBIE DIEKTPOJIBI,
KaTaJIMTUYECKUE CJIOW M HOCUTENH, Ounopuctele, razoanddysuonHsle U rupohoOnu3upoBaHHbIE
anekTpoabl. WX (yHKIMOHANbHOE HA3HAYCHUE, XapAaKTEPUCTHKH, METOAbl MONy4YeHHS U
UCCIIeIOBaHMs. XapaKTepUCTUKa U Kiaccu(uKalus AUCHepCUOHHBIX cucTeM. Kiaccudukauus mno
arperaTHoMy coctosiHuio (a3. IleHbl, Ta3oBble SMYJIbCHM, HACHIIICHHBIE Ta3aMH PACTBOPHI
anekrpoautoB. Cycnensuu, reiau, nactel. Kosmouansle cuctemsl. JIMopoOHBIE KOJUIOMAHBIE
pactBopbl (3011). JIMOUIBHBIE KOJUIOMIHBIE PACTBOPHI BBICOKOMOJIEKYIISIPHBIX COEIMHEHHUN
(BMC). Mukporereporennble cucrteMbl. TBepiple aucnepcHble Marepuansl. Kiaccudukarms
MOPOIIKOB U 00mast xapakrepuctuka. CBOHCTBa TMOPOIIKOB. YCTOMYMBOCTH ITOPOIIKOB.
JucnepraionHsle MeTobl. MeToabl IMoJlydeHHs W pacceBa MOpoIlukoB. [Ipobienue. [lomon.
MenpHuULIBL: IAPOBBIEC, BUOPAIIMOHHBIC, KOJJIOUIHBIE. YIIBTPa3BYKOBOE AucHeprupoBanue. Pacces
u pazgeneHue no ¢pakuusM. IIpeccoBaHue M IMpoOKaTKa MOPOIIKOB. TeXHOJOrHs MHOJy4YEeHUs
OWMITOPUCTBIX METANIOKEPAMHUYECKUX DJICKTPOJIOB Ha OCHOBE TIOPOIIKOB HHKENs W THUTaHA.
[TpakTHyeckoe NpUMEHEHHUE MTOPOILIKOB U IEKTPOJOB Ha UX OCHOBE..

2. Hanomexwnono2uu u Haromamepuavl 6 3J1eKMPOXUMUYECKUX VCI’I’IDOTZCWZ6CIX. Memooul
MUKpOCKoOnuu

2.1. HaHOTEeXHOJIOTHH U HAHOMATEPUAIIBI B AJIEKTPOXUMHUYECKHIX YCTpOicTBaX. MeTo bl
MUKPOCKOIIMHU

Omnpenenenust u TepmuHosnorusi. Hanowacturnpl. [Ipobimema oOpa3oBaHus —araoMepaToB
Hanomarepuansl. YTiepoaHbie HAHO MaTepHallbl: HAHOTPYOKH, HAHOBOJIOKHA, (yJuIepeHsl, TpadeH,
HaHoKkpucTauibl. OcHOBBI Kpuctauorpadpun. Munexkcel Mmuepa, unaekcol Beiica. Metoss
MOJTyueHus: HaHOMaTepuasaoB. DnekTpocnuHUHT. Meton bpenura. Crnoco6 Csenbepra. Dddext
Pebunnepa. Konnencanmonnele meroabl. Boccranoienue. Oxucnenue. ['maponus. Peakuuun
obmena. Teopusi Beiimapna. Meton Pennes. CkeneTHble KaTanu3aTopbl. MeTOIBI pacHbUICHUS:
BO3/yIIHOE, BakyyMHoe. [lma3mMarponbl, MmarHeTpoHbl. OCOOEHHOCTH KMHETUKHM M MaccollepeHoca
IIPU  KCHOJIb30BAHUM HAHOJAMCIEPCHBIX MAaTEpPUAIOB B JJIEKTPOXUMHUUYECKHUX YCTPOMCTBAX.
OCHOBHBIE BHJT MHUKPOCKOIIMM U JWAINa30Hbl TPUMEHUMOCTH. OnTUdeckas MHUKPOCKOTIHS.
ONEeKTpOHHass  MHUKpockomnusa. PactpoBas  snekTpoHHas  Mukpockonus.  CkaHupyromas
Mukpockomnusi. CKaHupYyro1as TyHHEIbHAs U aTOMHO-CHJIOBasi MUKPOCKOIHUSA. DIEKTPOXUMUUYECKAST
TYHHEJIbHast MUKPOCKOIIHS U CIIEKTPOCKOIIHS. .

3. Onmuueckue u cCneKkmpajibhbvle Mmemoovl. Memoodul ucciedosaniis CcmpyKmypbl ()ucnepcyblx
INEeMEHRMO6 U HaHoOMamepuanioe

3.1. OnTryeckue u cueKkTpaabHble METOABL. METOABI NCCIEN0BAHNS CTPYKTYPBI JUCTIEPCHBIX
JJIEMEHTOB U HAHOMATEPHUAJIOB

OnTuyeckre METOJbl. DJIEMEHTHBIM aHaNIU3 MOBEPXHOCTU. DJIEMEHTHBIM aHalu3 0OBEMHOTO
cocTaBa KHJKOH U TBepaoil ¢a3. DazoBeiil aHanu3. Cnektpodoromepus. ATOMHO-aOCOpOLIMOHHAS
cnexktpoMerpus. JlromMuHecHeHTHbII Meron  aHanmuza. [udpaxtomerpus. OcHOBHBIE
XapaKkTEPUCTUKH ITOPUCTBIX MATEPUAIOB M METOAbl HUX MCCIEIO0BaHUA. MeToabl MOPOMETPUM.
Knaccudukammst m nuanazoH. Meron pTyTHON mopoMeTrpuu. MeToj 3TaJIOHHONM KOHTaKTHOM
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nopoMeTpuu. Meroabl HHU3KOTemmepaTypHoil ancopoumu (Meton BOT). Merox kanmwinspHON
KOHJAECHCAaUh. MeTo  BJIEKTPOHHOM  MHUKPOCKONMHMHU.  OJKCIPECC METOIbl  ONpeAesICHUs
XapaKTEPUCTUK MOPUCTHIX IEKTPOJIOB..

4. Memooul ouucmku 600HbIX JucnepcHulx cucmem. Memoowl pabomvi ¢ UHGDOPMAUUOHHBIMU
pecypcamil U n0O20mMoeKa HAYYHOU pabombi

4.1. MeTtoabl OYUCTKU BOJIHBIX AUCIIEPCHBIX cUCTeM. MeTobl paboThl ¢ MH()OPMALIMOHHBIMU
pecypcaMu U OATOTOBKA HAyYHOU paboThI

Hcnonp30BaHue AUCIEPCHBIX MATEPUAIOB JIJIsl OYMCTKU BOAHBIX U Ta30BBIX TEXHOJIOTUYECKUX
cpen. Muamus. YnprpadunbTpanus. Mukpodwibrpanus. Dnekrpoauanns. KoMOMHHpOBaHHBIE
METOJbl OUYMCTKHU. MeToAbl MOTy4YeHHsS (UIBTPYIOUIMX JJIEMEHTOB.  MeToasl UM OOBEKTHI
uH(pOpMaIMOHHOTO TMoucKka HMHpopManmoHHbIE pecypchl HAyYHO-TEXHHMYECKMX W MATCHTHBIX
HUCTOYHUKOB B 00JIaCTM HaHOMarepuasioB. HayuHas cTaThs: CTpYKTypa, METOJbl HOJITOTOBKU M
peanuzauuu. IlaTeHT: CTpyKTypa, MEXIyHapojHas KiacCHU(UKAIUs, MaTeHTHBINA MMOUCK, METOJIbI
MOJTOTOBKU U pPeaTn3alumu..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. OcBoenne MeTo10B MTHPOPMAITMOHHOTO TIOUCKA B 0a3axX TaHHBIX HAYYHO-TEXHUUYECKUX U
MaTEHTHBIX UCTOYHUKOB. OOCYKIeHNEe METO/I0B IMOJArOTOBKH HAYYHOU CTaThH M MaTeHra. (4
Jac);
2. Marepuaisl 17151 BRIIOJTHEHUS pedepaTa OCHOBAHBI HA U3YYEeHUH 0a3bl JAHHBIX C
UCIONIb30BaHueM mnopTaina http://www.sciencedirect.com u BbIOOpe HAyYHOU CTaThH MO
crennanbHOCTH «BOIOpoaHAas U 3JEKTPOXUMHYECKas SHepreTuKay. i1 ncTouHnka
nH(pOpMaIIMK MOKHO PEKOMEH/I0BaTh BEAYIIHE HayuHbIE KypHaIbl HA aHTJIMICKOM si3bIKe. (4
yac);
3. IMon6op nucnepcHoro oOpasua A UCCIEOBAHUS KaKIbIM CTYIEHTOB JIEMEHTA
AIIEKTPOXMMHUYECKOTO YCTPOICTBA (KaTaau3aTop, 3JIeKTpo, nuadparma u.1.1.). Usmepenus
BBITIOJHSIOTCS C UCTIOIH30BAHUEM aHATUTUUYECKOTO U TabopaTtopHoro obopynoBanuu Llenrpa
KOJIJICKTHBHOTO TTOJIb30BaHMs «BoIOpOIHAS U DIIEKTPOXUMHUYECKHE TEXHOJIOTHIY. (4 Jac);
4. TTonGop MaTepuasoB JJIs BHIIOJHEHHUS U 3aIUTH MaTepHalioB pedepaTa OCHOBaH Ha
U3ydeHUH 0a3bl JAHHBIX 3apyOSKHBIX HAYYHBIX KyPHAJIOB C UCIIOJIb30BaHUEM MTOpTAJIa
http://www.sciencedirect.com.
Tema pedepara «I[loaroToBka u 3ammurTa HAYIHOTO JOKJIa/1a HA OCHOBE M3YYCHUS HAYIHOM
CTaThU U3 BEIYILIEr0 HAy4YHOTO XypHaa Mo MpobieMe BOJOPOIHON U SIEKTPOXUMHUUECKOM
SHEpPreTUKu. (4 yac).

3.4. Tembl 1a60paTOPHBIX PadoT
1. 3mepeHue yaenbHO# MOBEPXHOCTH JUCTIEPCHBIX CPEJl M UX CTPYKTYPHBIX XapaKTEPUCTUK
METO/I0OM HU3KOTEMITepaTypHO# ajcopomuu azota (metoq bOT);
2. UccnenoBanue CTPYKTYPHBIX XapaKTEPUCTUK MOPUCTHIX DIEKTPOJOB METOIOM 3TAJTOHHOM
KOHTaKTHOW ITOPOMETPUH;
3. VI3roTOBJI€HKE U UCIIBITAHHUE AIIEKTPOAOB U MEMOPAHO-3JIEKTPOAHBIX OJIOKOB TOIUIMBHOTO
DIIEMEHTA C TBEPJIBIM MOJIMMEPHBIM JIEKTPOIUTOM;
4. UccnenoBaHue CTPYKTYPHBIX XapaKTEePUCTUK 00pa3I[0B METOJOM pacTPOBOM 3JIEKTPOHHOM
MHUKPOCKOTIINH.

3.5 KoncyabTanum

I pynnosvie koucyrbmayuu no DCZ?()(?JZCZM ducuunﬂuﬂbz (FK)
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1. OOcyxnaeHue maTepHaloB 1o Keiicam paszena "JlucrnepcHble 3JIeMEHTH 1 HaHOMaTepHaJIbl
B DJIEKTPOXMMHYECKHUX ycTpoMcTBax BoccraHoButenn wu  okucautend. HoHHbIE
npoBoaHuky lopouku. ITonyuenue u nucnons3oBanue."

2. OOcyxneHue MaTepHalioB IO KedcaM paszziena "HaHOTeXHONIOrMW M HaHOMAaTepuasibl B
NEKTPOXUMHUYECKUX YCTpoiicTBax. Metoasl Mukpockonun"

3. OOcyxaeHue mMaTepHalioB MO KekicaMm paszzaena "ONTHUYeCKHEe W CIICKTPAIbHBIC METOIBI.
Mertoabl uccae10BaHus CTPYKTYPhI JUCTIEPCHBIX AJIEMEHTOB U HAHOMATEepUaIoB"

4. OOcyxIeHue MarepuajoB Mo KedcaM pasnena "MeToapl OYMCTKH BOJHBIX JHUCIIEPCHBIX
cucreM. MeToael paboThl ¢ HH(POPMAIIMOHHBIMH PECypcaMH H IOATOTOBKA HAyYHOU
pabots!"

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota HEe IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

OueHo4HOE CPeCTBO
(TUII 1 HAUMEHOBAHUE)

3aIIaHUPOBAaHHbBIE PE3YIbTAThl 00YUEHUS 110 TUCLMILIIMHE Kogsr
COOTBETCTBUHU C
(B cOOTBETCTBUHU C pazjeiioM 1) WHJIUKaTOPOB n3.1)
1]2]3]4
3HaTh:
KJIACCUYECKHE U COBPEMEHHBIE METO/bI (PU3UKO-XUMUYECKUX TectupoBanue/CTpyKTypa HOPUCTBIX
HCCJICIOBAHUI JUCIIEPCHBIX AIEMEHTOB 3JIEKTPOXUMHUYECKHUX N-1nks + 3IIEKTPOIOB
YCTPOMCTB;
OCHOBHBIE TEPMUHBI, ONIPEJEICHUS U TOHITUS JUCIEPCHBIX Jlabopatopnast pabota/MeTo1bl UCCIIEIOBAHUS
CHUCTEM,; N-1nk-s + | CTPYKTYpBI JUCIIEPCHBIX 3JIEMEHTOB U
HaHOMAaTepHaJIOB
METO/bI MPOBEACHHSI LIMPOKOr0 MHPOPMALTMOHHOTO OUCKA IO Pedepat/Ilonck HCTOUHUKOB 1O 6a3aM JaHHBIX
npoOieMaM UCTIONB30BAHUS IUCTIEPCHBIX AJIEMEHTOB B V-1 + WuTepHeT-pecypcos.
NEKTPOXUMHUYECKUX YCTPOMCTBAX, a TAKIKE METOJAM U
MHCTPYMEHTAM JUIsl UCCIIE0BAaHUS UX XapaKTEPUCTUK
JUCTIEPCHBIE AJIEMEHTHI U MaTEpUalbl, IPUMEHSIEMBIE B TectupoBanue/XapakTepucTuka u
TEXHOJIOTHSAX JIEKTPOXUMHUYECKOU U BOJOPOJHON JHEPIeTUKH, N-1nk-5 + KJIacCU(UKALMS JUCTIEPCUOHHBIX CUCTEM
VX Ha3HAUEHUE U XapaKTEPUCTHKU;
YMersb:
coOupath HHPOPMAIHIO 110 TEMATUKE MPODUIs VT-Lics + Pedepat/ITonck nCTOUHUKOB MO Oa3aM JTaHHBIX
HNHTepHeT-pecypcos.
BBIOMpATh PUBNKO-XUMHUYECKUE METOBI U MHCTPYMEHTHI JIJIs TectupoBanune/CTpyKkTypa MOPUCTHIX
UCCIJIEIOBAHMSI 2JIEMEHTOB BOJAOPOIHBIX U AJIEKTPOXUMHUUYECKUX N-1nk-s + AJIEKTPO/IOB
TEXHOJIOTHIL;
MIPOBOJIUTH UCCIIEOBAHUS TUCIIEPCHBIX O0BEKTOB TectupoBanue/CTpyKTypa HOPUCTHIX
DMEKTPOXUMHHECKHX TeXHonomﬁvn MPUHUMATD PELIEHUS B V-1nics + ANIEKTPO/IOB
paMKkax cBoel npodeccHoHaNbHON eI TeIbHOCTH IS PeIIeHUs
IMOCTaBJICHHOM 3aJ1a4M;
BECTH JJUCKYCCHH IO MPO(PECCUOHATLHON TEMaTHKE; VT-Lics + JlaGopatopHas pabota/MeTobl HCCIIe0OBaHUS
CTPYKTYPbI TUCHEPCHBIX AIEMEHTOB U
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HaHOMATCpHUAJIOB

HCIIOJIb30BAaTh TCPMUHOJIOTHIO B 00J1aCTH 3JICMCHTOB

Jlaboparopnas paboTa/MeToabl UCCIICIOBAHUS

ANEKTPOXUMUYECKON U BOJAOPOJHON SHEPTETHKHY; N-1nk-5 CTPYKTYPBI IUCIIEPCHBIX AIIEMEHTOB U
HAaHOMAaTEpHaJIOB

paboTaTh Ha aHATUTUYECKOM 00OPYIOBAHUH ISl UCCIIEIOBAHUS TectupoBanue/XapakrepucTiuka u

XapaKTEPUCTHUK JAUCIIEPCHBIX 3JIEMEHTOB AIEKTPOXUMUYECKUX N-1nk-5 KJ1accu(UKaLus TMCIEPCHOHHBIX CUCTEM

YCTPOMCTB;

aHAITM3UPOBATH HHPOPMAIIHIO O HOBBIX (PH3UKO-XUMUYICCKUX TectupoBanue/XapakTepucTiuka u

METO/1aX MOJyHEHHs 1 HHCTPYMEHTaX /Ul POBE/CHNUs V/-Liics KJ1acCU(UKaLUs JUCTIEPCUOHHBIX CUCTEM

UCCIIEIOBAaHUM TUCIIEPCHBIX AIEMEHTOB 3JIEKTPOXUMHUUECKUX

YCTPOMCTB;

MPUMEHSITH MOJIy4€HHbIE 3HAHUSI IPH MIPOSKTUPOBAHUH U Jlaboparopnas pabota/MeToabl UCCIIEIOBAHUS

HCCIIEA0BAHUM 3JIEMEHTOB TEXHOJIOTMI BOJIOPOIHOM U N-1nk-5 CTPYKTYpPBI JUCIIEPCHBIX DJIEMEHTOB U

SHeKTpOXI/IMH‘leCKOﬁ OQHCPI'CTHUKH,

HaHOMAaTCpHUaJIOB
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. MeTopI UcCeIOBaHUS CTPYKTYPBI AUCIIEPCHBIX 3JIEMEHTOB U HAHOMATEPHAJIOB
(JTaboparopnas paboTa)

Popma peanuzamu: KommerorepHoe 3aganue
1. [Touck ucTtouyHUKOB 10 O6a3aM gaHHBIX HTepHET-pecypcoB. (Pedepar)

®Popma peanuzaruu: Ilncemennas padbora
1. Ctpykrypa nopuctbix auiektpoaoB (TectupoBanue)
2. XapakTepucTuKa U KiaccuPuKaIus JUCIIePCHOHHbIX cucteM (TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Ne2)
Ornenka ompezensercss B coOTBETCTBUHU ¢ [lomoxeHneM 0 OauIbHO-PEUTHHTOBON CHCTEME IS
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM M aTTECTALIMOHHON COCTABIISFOIIUX.

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIIBI 10 TUCIMITIIMHE IPUBEACHBI B (DOHJIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Hedenxun, C. Y. ®u3nko-XxUMHUYECKHUE METOIbI UCCIETOBAHHUMI B TEXHOJIOTHUSX BOJOPOIHOM U
ANIEKTpOXUMHUYeCcKoM sHepreTrku. Kypc nekuuii : yuedbHoe nmocobue 1o kypey "®@u3nko-
XUMHUYECKHE METO/IbI HCCIIENOBAHUIN B TEXHOJIOTHUAX BOJIOPOAHOM U DJIEKTPOXUMHUYECKOM
sHepreTUku" 1o Hampasienuto "Temnosnepreruka” / C. U. Hedeaxun, Mock. snepr. un-t (MOU
TY) .— M. : U3natenbckuii nom MOU, 2008 . — 216 c. - ISBN 978-5-383-00282-7 .;

2. Hedenkun, C. 1. ®u3nko-xMMHUECKHE METO/IbI MTOJIyUYE€HUS U UCCIEA0BAHUS JUCTIEPCHBIX CPe
¥ HaHOMAaTepuasoB : JabopaTopHble padoTsl Ne 1-6 : maboparopuslii npaktukym / C. Y. Hedenkun,
M. A. Kimmosa, Ham. uccnen. ya-tr "MOU" (HUY"MOBHN") . — M. : Uzn-Bo MOU, 2019 . - 96 c. -
ISBN 978-5-7046-2134-8 .

http://elib.mpei.ru/elib/view.php?id=10863;

3. Hedenxun, C. U. ®uznko-xuMuuecKue METo bl uccaenoBanuit. Jlaboparopusie padotst N 1-6:
JlaGopaTopHbIi TPakTUKYM : yaeOHOe mocodue 1o Kypey "DOU3nKo-XuMHUYECKHE METOIBI
UCCIIEIOBAaHUI B TEXHOJIOTHSIX BOJIOPOIHOM 3HepreTUku" o Hampasienuto "Ternosnepreruka” / C.
U. Hedenkun, Mock. auepr. un-1 (MOU TY) . — M. : Uznarensckuit nom MOU, 2009 . — 78 c. -
ISBN 978-5-383-00159-2 .

http://elib.mpei.ru/elib/view.php?id=384;

4. Koposusn H. B., Kynemos H. B., 'onuapyk O. H., Kambimona B. K., Jlauckas U. U., MscaukoBa
H. B., Ocuna M. A., Ypuc E. 4., dmrynos H. A.- "O6mas xumus. Teopus u 3agaun”, (5-e u3nm.,
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crep.), M3narensctBo: "Jlans", Cankr-IletepOypr, 2021 - (492 c.)
https://e.lanbook.com/book/158949.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe ofecrneyeHue:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. Buneokondepennuu (Maiina, Coepmxkas, BK u mp).

5.3 UnTepHeT-pecypchl, BKJIKWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIHOHHO-
CIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. ba3za nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. ’Kypmnaa Science - https://www.sciencemag.org/

7. Dnexkrponnas oudmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

8. ITopTas oTKpLITHIX AaHHBIX Poccuiickoii ®@exepanuu - https://data.gov.ru

9. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
10. ba3a OTKPBITHIX IaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conmnajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
11. ba3a oTKPBITHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -

http://www.economy.gov.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI

Tun nomeneHust Homep aynuropumn, OcHamenune
HaAaMMCEHOBaHHE
VYyeOHble ayAUTOPUH A-409, YueOHast aynuTopus rapTa co CKaMbeH, CTOJI
JUTSI TIPOBEICHUS kad. "Xud3" TpenoaaBaTeis, CTyJ, JOCKa MeIoBas,

TIEKIMOHHBIX 3aHITHIA U
TEKYIIEro KOHTPOJIS

MYJIbTUMEIUHHBIN IPOEKTOP, FIKpaH

VY4eOHble ayautopun
JUIS TPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

b-301a, Hayuno-
oOpa3oBaTenbHas
nabopatopus "BomopoaHas
JHEPreTHKa U
AIEKTPOXUMUYECKUE
TEXHOJIOTHH"

pabouee MeCTo COTPYAHHKA, CTYII, CTOJI
MUCbMEHHBIN, 000pyI0OBaHUE AJIS
HKCIEPEMEHTOB, 000PYIOBaHHE
yueOHOe, KOMITBIOTEP ITePCOHATBHBIN,
IPUHTEpP, YueOHO-HarIsIHOoe TocoOue

VY4eOHble ayauTopun
IUIs1 IPOBEICHUS
1a00paTOPHBIX 3aHATUN

b-301a, Hayuno-
oOpa3oBaTenbHas
nabopatopus "BomopoaHas
SHEPreTUKa u

pabouee MeCTO COTPYAHHKA, CTYI, CTOJ
MUCbMEHHBIN, 000pyI0BaHHE IS
AKCIEPEMEHTOB, 000pYIOBaHHE

yueOHOe, KOMIIbIOTEpP NEePCOHATBbHBIH,

AIIEKTPOXUMHUYECKUE MPUHTEP, YUeOHO-HATIIAIHOE [TocoOue
TEXHOJIOTHH"
VYueOHbIC ayAUTOPUHT A-409, YueOHas ayauTopus rapTa co CKaMbeu, CTOJ
JUISL IPOBEJICHUS kad. "Xud3" MPETOaBaTeNs, CTyJI, JOCKAa MEJIOBasd,

IIPOMEKYTOUHON
aTTecTanuu

MYJIbTUMEANIHBIN IPOEKTOP, IKPaH

ITomemenus s

HTB-201, KomnberorepHsli

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
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CaMOCTOSITEIILHOU
paboThI

YUTAJILHBIN 3211

MMCbMEHHBIN, BEIIaNKa I 01K IbI,
KOMITbIOTEPHAs CETh C BBIXOJOM B
NHTepHeT, KOMIBbIOTEP MEPCOHATIbHBIN,
MIPUHTEDP, KOHJAUIIMOHED

IMTomemnenus misa
KOHCYJIbTUPOBAHUS

A-413/7, Kabuner
COTPYAHHUKOB Kad. "Xud3"

Kpecio pabouee, pabodyee MECTO
COTPYJIHUKA, CTOJ, CTYJ, mKad, mkad
JUISL TOKYMEHTOB, CTOJI TUChMEHHBIH,

KOMITBIOTEPHASI CETh C BBIXOJIOM B
HNuTepHeT, KOMIbIOTEP NMEPCOHATIbHBIM,
MIPUHTEP, KOHTUITUOHED

IMTomemenus misa
XpaHEHUs
o0opyIoBaHUS U
y4eOHOT0 UHBEHTaps

A-413/9, MeToaudeckuii
kabuHeT Kad. "Xud2"

pabouee MECTO COTPYIHHKA, CTOJI, CTOJ
MUCHhMEHHBIN, HA0OP HHCTPYMEHTOB
ISl PO UIIAKTUIECKOTO
oOciry>)xuBaHusi 000pyI0BaHUS,
VHBEHTaph Y4eOHBbIi
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

DU3UKO-XHUMHUYECKUE MCTOABI ITOJIYUCHUA U UCCIICAOBAHUA TUCIICPCHBIX CPCIO U

HaHOMATCPUAJIOB

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUILJIMHE:

KM-1
KM-2
KM-3
KM-4

XapakTepucTuKa 1 KiacCU(pUKanus AUCIIEPCUOHHBIX cucTeM (TecTupoBaHue)

Crpykrypa nopuctsix ekTpoaoB (TectupoBanue)

[Touck ncrouyHukoB 1o 6a3am gaHHbIX HTEpHET-pecypcoB. (Pedepar)

MeTo/1bl HcCIeIOBaHUS CTPYKTYPBI JUCTIEPCHBIX 2JIEMEHTOB U HaHOMaTepHuaioB (Jlaboparopuas
pabora)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Howmep
paznena

Nunexc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Henens 4 8 12 15
KM:

Paznen auciunianHbl

JlucniepcHble 2JIEMEHThl U HAHOMAaTEpUaJlbl B
ANEKTPOXUMHUYECKHUX yCTpocTBax BoccranoBuTenu u
okucnureny. Monnsie nposonuuku [lopomku. [lonydyenue n
HCIOJIb30BaHUE.

11

JucniepcHble 3J1€EMEHTHI U HAHOMAaTepHUabl B
ANEKTPOXUMHUYECKHUX yCTpolcTBax BoccraHoBuTeM n
okuciaureny. Monusle npoBoguuku [lopowmku. [lonydenue u
HCIOJIb30BaHUE.

HaHoTexHOJII0rnm 1 HaHOMaTepUaIIbl B dJIEKTPOXUMHUYECKUX
ycTpoiicTBax. MeTo1bl MUKPOCKOITHH

2.1

HanoTrexHonoruu u HaHOMATCPUAJIbI B SJICKTPOXUMUUYCCKUX
YCTpOﬁCTBaX. MeTO,Z[BI MHUKPOCKOIINHN

OnTruyeckue U CIIeKTPaIbHBIE METOIbI. METO b
MCCJIEI0BAHMS CTPYKTYPBI JUCIIEPCHBIX AJIEMEHTOB U
HaHOMAaTepHaJIOB

3.1

Onrtruyeckue U CeKTPpaIbHbIE METOIbl. MeTO bl
WCCIIEIOBAHUS CTPYKTYPBI IUCIIEPCHBIX 3JIEMEHTOB U +
HaHOMAaTEPHUAJIOB

MeTo bl 0YMCTKH BOAHBIX TUCHEPCHBIX CUCTEM. MeTo bl
paboThl ¢ THPOPMALMOHHBIMU PECYpCAMU U MIOATOTOBKA
Hay4yHOU paboThI

4.1

MeTo/1bl 0OUMCTKH BOJHBIX IUCHEPCHBIX CUCTEM. MeTO b
paboThl ¢ THPOPMAITMOHHBIMH pECypcamMH U MOATOTOBKA +
HaY4YHOI paboThI

Bec KM, %: | 25 25 25 25
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