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1 Hesnn u 3aga4n u3y4eHust AUCUUIIMHBI (MOLYJI51)

1.1 leab ocBoeHUs TUCHMILIHHBI
COCTOUT B 00ECNEUYEHUH IMOJATOTOBKH CTYJICHTOB B OOJACTH DJIEMEHTHOW 0a3bl CHCTEM CBS3H.
OcHoBHOH 3a7jauell AMCLUUIIIIMHBI SBJISETCS U3yUYEHUE CBOMCTB TPAJUIIMOHHBIX U MEPCIEKTUBHBIX
MaTepUAIOB M KOMIIOHEHT panno(GOTOHUKH — OOBEKTOB M3ydeHHs. K HMX 4uciy OTHOCSTCS
KPUCTAIJINYECKHE, CTEKISIHHbIE M KEpaMHUYECKHE MaTepHalibl, aKTUBUPOBAHHBIE JIA3€PHBIMU
WOHaMHU, WOHaMHU (oTopepakTUBHBIX MpHUMEce W JIp. Kak 0a30BbIe TUIATGOPMBI LIS
MHTErpanbHON paano(OTOHUKH. B KadecTBe KOMIOHEHT pacCcMaTPUBAIOTCS HaIPaBIIAIOIINE
CTPYKTYPBbI ¥ CTPYKTYPBI C 33 JaHHBIMU 3JIEKTPOMarHUTHBIMHU CBOMCTBaMHU, BOIIPOCHI UX CO3/IaHUS.

B pe3ynbrate u3yueHus: HaCTOSALIEH TUCIUIUIMHBI CTYAECHTHI I10JIy4aT 3HaHUS, UMEIOIIHIE
HE TOJIbKO CAMOCTOSATEIbHOE 3HAUEHHUE, HO U SABJISAOLIMECS QYHIAMEHTOM JUIs U3YUYEeHUs psiaa
MOCJIEAYIOIUX CTIEHUATbHBIX TUCIUIUIMH U IPAaKTUYECKON pabOThl MarucTpoOB.

1.2 3apauu AUCHUILINHBI

3aKITI0YAIOTCS B TIOATOTOBKE K PEIICHHUIO PO(ECCHOHATBHBIX 33a/1a4 B 00JIACTH CO3IaHUs
HOBBIX NEPCIEKTUBHBIX MaTEpUAJIOB JJIsl CETel, 000PYI0BaHMSI U CPECTB CBSI3U ¢ 000CHOBAHHUEM
NPUHATBIX PpEUIeHHMH B 4YacTU CHUCTEM TIe€Hepaluu, JACTEKTUpPOBaHMs M IpeoOpa3oBaHuUs
AJIEKTPOMAarHUTHOTO CUTHAJIA.

1.3 MecTo qucuuninHbl (MOayJisi) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

Hucuunnuna «b1.B.08 ®yHKIMoOHampHBIE MaTepuanbl paguo()OTOHUKI» OTHOCHUTCA K
gactH, (GopMHUpyeMOl yYacTHHKaMH OOpa30BATEIbHBIX OTHOIICHWHA bioka 1 "JMCIHIITUHBI
(Momynmu)" ydeOHOro ImiaHa. B COOTBETCTBHMU C pabouuM ydYeOHBIM IIAHOM JUCIHILIAHA
n3ydaetcs Ha 1 Kypce 1mo o9Hoil popme oOyueHns. Bua mpomMexyTOUHOM aTTecTalliu: SK3aMeH.

[lepeueHp mpenlIECTBYIOMMX JAMCLUMIUIMH, HEOOXOAMMBIX JJIi €€  U3YYEHHUS:
KomnosutHbie MaTepuansl B pagunopusnke, M3ydeHne KBaHTOBBIX CBOMCTB KOHJICHCHPOBAHHBIX
cpen. Ilepeuenr mnocneayroluX AWCHUIUIMH, [UIsl KOTOPBIX JaHHAs JUCUUIUIMHA SBIISETCS
MPELIECTBYIONIENH B COOTBETCTBUU C Y4eOHBIM IUTaHOM: TepareprioBasi 3yieKTpoHHKa, Du3uka
HEJIMHEHHBIX SIBJICHU.

1.4 IlepeyeHb MJIAHMPYeMBbIX pe3yJbTATOB O00y4YeHHSI MO JMCHMILIMHE (MOIYJII0),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH MPOrPaMMbl

N3ydyenne naHHOW y4eOHOW JHCHMIUIMHBI HAMpaBlIeHO Ha (QOPMHUPOBAHUE Y
00y4aromuXxcsl CAEAYIOIUX KOMIIETEHINI:

PeSyJ’ILTaTLI O6y‘-IeHI/I$[ 0 AUCLUITITIMHE

Kox v HauMeHOBaHUE HHAMKATOpa™® (3Haem, ymeem, e1adeem (HAGbIKU U/UTU ONbLM
destmenvHocmu))
IIK-1 Cnoco0eH pa3padaThIBaTh NpeIJI0KeHHs] 10 MOJEPHU3ALMHU TEXHOJOTHYECKOr0 mpouecca
HIIK-1.2. CnocobOeH MPOBOIUTH ONTUMH3AIMIO | 3HATH OCHOBHbBIE TEXHOJIOTUYECKHE MIPOLIECCHI
TEXHOJIOTHYCCKUX  TIPOIECCOB, paboTath u | (HOpMHUpPOBAHUS (hyHKIIMOHATTBHBIX MaTepHAaJIOB
MOJIFOTaBJINBATh TEXHOJIOTHYCCKYIO | pamno(OTOHUKU W MPHHIHUIBI pa3pabOTKU TEXHUYCCKON U
JIOKYMEHTaIHIO KOHCTPYKTOPCKOM JOKYMEHAIlMu Ha JKCIEPUMEHTAIbHbBIE
00pasibl

YMeTh aHanu3upoBaTh pPe3yJbTaThl HCCIENOBAaHUN U
MPOBOAUTTh ONTHUMM3AIUI0 TEXHOJOIMECKHX MMPOLIECCOB
MoJy4YeHUs (DYHKIMOHAIBHBIM MaTCPHAJIOB.

Bnagers HaBbIKaMu pabOTBI ¢  KOHCTPYKTOPCKOW U
TEXHUYECKOHN JIOKYMEHTAIIHEH.

IIK-4 Cnoco0eH K OpraHu3aniy U NPoBeJeHUI0 IKCIIEPUMEHTAIBHBIX PadoT Mo 0TPadOTKe M BHEIPEHUIO
HOBBIX MAaTepUAJIOB, TEXHOJOTHYECKUX MPOUeccoB M O000pYyI0BaHUSI NPOM3BOJACTBA  M3/eJUil
MHUKPO3JIEKTPOHUKH

UIIK-4.5. CnocobeH aHaM3upOBaTh BIUSHHE 3HaTh PEKHUMBI TEXHOJIOTHYECKUX Ollepanyii popMUpOBaHHs
HapaMeTpOB U PEKUMOB TEXHOJIOTHUECKHX (YHKIMOHAJIBHBIX  DJIEMEHTOB W METOJbl HM3MEpeHHs
orepalyii Ha BBIXOHBIC TapaMeTphl KauecTBa BBIXO/JIHBIX ~ NAapaMETPOB  KauyecTBa  (PYHKIIMOHAIBHBIX
U3/IEINH MUKPOIJIEKTPOHUKHU 2JIEMEHTOB MUKPODJIEKTPOHHKH
YMeTh aHaIM3UpOBaTh B3aUMOCBSI3b [TapPaMETPOB U PEXKUMOB
TEXHOJIOTHUECKHX Olepanuii Ha BBIXOJHBIC IapaMeTphl




KOI[ 1 HAMMCHOBAHUC I/IH)II/IKaTOpa*

Pe3ynbTaThl 00y4YeHHUS 10 AUCIMILIHHE
(3Haem, ymeem, e1adeem (HAGbIKU U/UTU ONbLM
destmenvHocmu))

KadycCTBa PI3)I€J'IPII>1 MUKPOIJICKTPOHHUKHWHA OCHOBC
(1)yHKL[I/IOHaJ'H>HI)IX 2JICMCHTOB

BnaﬂeeT OKCIICPUMCHTAJIbHBIMA ~ MCTOJIMUKAMU  OLICHKHU
KadycCTBa U 3(1)(1)6KTI/IBHOCTI/I Q)yHKHI/IOHaﬂbHLIX 9JIMCHTOB.

IIK-5 Coocoden paspadaTbiBaTh TeXHHYECKOE 3aJaHHE HA HKCIEPUMEHTAIBHYI0 MpPOBEPKY
TEXHOJIOTUYECKUX IPOUECCOB M MCNBLITAHMN BBIOPAHHBIX MATEPHAJIOB B PpaMKax pa3padoTaHHOi
KOHIENIINH, YTBEPKACHHBIX IKCIIEPUMEHTAIbHBIX METOTHK

UIIK-5.2. CrnocoOGeH OCYIIECTBIATh 0a30BbIC
TEXHOJOTHYECKUE MPOIECChl Ha 000pYIOBaHHH,
HCIIONB3YIOIIEMCS B MPOM3BOJICTBE
HAHOCTPYKTYPHUPOBAHHBIX MaTepuaioB "
npruOOPOB KBAHTOBOM AJICKTPOHUKH U (DOTOHUKH

3HaeT OCHOBY TNPHUMEHEHHUS 0a30BBIX TEXHOJOTHMYECKUX
IPOILIECCOB, HCIIONB3YIOMINXCS B MIPOM3BO/ICTBE
(YHKIMOHAJIBHBIX MaTepHalIOB M IPHOOPOB KBaHTOBOW
QJIEKTPOHUKH U POTOHHUKHU

VYMeer pa3pabaTbiBaTh TEXHHUECKOE 3aJaHHe Ha 0a30Bble
TEXHOJIOTUYECKHE TIPOLIECCHI ITOJTYYESHUS U OILICHKH KayecTBa
(YHKIMOHAJIBHBIX MaTepHaIoOB M IPHOOPOB KBaHTOBOW
JJIEKTPOHUKH U POTOHHUKHU

Brnageer MeromukamMu — UCHBITAHUN  (DYHKIIMOHAIBHBIX
MaTEepHaJIOB B PAMKax pa3padOTaHHOHN KOHIICIIIIUU

*Buo unoexca uHOuKamopa coomeemcmayem yueOHoMY NiaHy.
PesynbpTarel 0O0y4YeHHS] TIO JAMCHUILIMHE JIOCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BHJIOB KOHTAKTHOM ¥ CAMOCTOSITEIIBHON PabOThl 00YJarOIIMXCSl B COOTBETCTBUU C YTBEPKICHHBIM

y4€OHBIM IIJIaHOM.

WHanukaTtopel  JOCTHDKEHUS KOMIIETCHLIMH  CUUTAIOTCA  COPMHPOBAHHBIMU  TIPU
TOCTIDKEHUH COOTBETCTBYIOIINX UM PE3yJIbTAaTOB O0YUYCHHS.

2. CTpyKTYypa M cofiep:KaHue JUCIHHUIIIHHbI

2.1 PacnipeaesieHne TPY10€MKOCTH AUCHMILIMHBI IO BUaM padoT

OOm1ast TpyZOEMKOCTh AMCUUIUIMHBI cocTaBisieT 4 3adeTHbIX eauHul] (144 gacoB), ux
acrpeiesIieHue 1o BuJaaM paboT MPEeICTaBICHO B TaOJIHIIE

Bugp! pabdor Bcero ®dopma o0yyeHus
4acoB OYHO- 3a04Hast
ouHas
3a0uHast
2 X X X
ceMecTp CeMecTp CeMecTp Kypc
(gackr) (gackl) (gackr) (gackn)
KonTakTHas padoTa, B TOM 4ucJje: 46,3 46,3
AyIuTOpHBIE 3aHATHS (BCero):
3aHATHs JICKIIMOHHOIO TUIa 16 16
J1a00PaTOPHBIC 3aHATHUS 30 30
NPaKTHYECKUE 3aHSITHS
CEMUHAPCKHE 3aHSATHSI
HNnas koHTakTHas padora:
Kontpoins camocrositensHON paboTh
(KCP)
[Ipomexyrounas arrecraims (MKP) 0,3 0,3
CamocrosiTe1bHasi padoTa, B TOM 7 7
11 (3 (H
Kypcosas pabora/mpoext (KP/KIT)
(moxroToBKa)
KonrpospHas pabora
Pacuérno-rpaduueckas padora (PI'P)
(moxroToBKa)
Pedepar/scce (moaroroska)
CamocTosiTeNnbHOE HM3yYeHHE pa3/ielioB,
CaMOIIOJITOTOBKA (mpopaboTtka u 71 71
MOBTOPEHHE JICKIMOHHOTO Marepuaia |
MaTepuajia  yYeOHHMKOB WM YYCOHBIX




NOCOOMH, IOATOTOBKA K JIaOOPaTOPHBIM U
NPaKTHYECKUM 3aHITUSIM, KOJJIOKBUYMam
U T.J.)
[MoaroroBka K TeKyIemMy KOHTPOIIIO
Kontpoas: 26,7 26,7
IToaroToBka K 3x3aMeHy 26.7 26.7
Oomas vac. 144 144
TPYA0EMKOCTH B TOM YHCJIe
KOHTAKTHANA 46,3 46,3
padora
3a4. ey 4 4

2.2 Conepxxanue M CUMILTHHBI

Pacnpenenenne BumoB ydeOHOW pabOTHI M HX TPYJOEMKOCTH TIO pa3ieaM JUCIUTUTAHBIL.

Pa3nensl (TeMbl) TUCHUIUIMHBL, U3y4aeMble B 2 CEMECTpe

KonuuectBo yacos
AV IHTODHAS Breayaur
No HaumeHnoBanue pa3neiioB (Tem) YAMTOpHA opHas
Bcero pabota
pabota
J 113 JIP CPC
1 [NepcniektuBHBIE paano()OTOHHBIE MATEPHAIIBI U CTPYKTYPBI 29 4 8 17
JloMeHHast CTPYKTypa (CBOMCTBA U CITOCOOBI (POPMUPOBAHHST) KaK
2. dakrop onpenensronHii hyHKIMOHANbHbIE CBOCTBA MaTepHasioB| 29 4 8 17
3 Marepuaiisl HHTETPpIbHON (OTOHUKU U PAANOOTITUKI 29 4 8 17
CrnenunanpHble pa3esbl TEXHUKH U TEXHOJIOTUH KOMIIOHEHT
4. |pamuooToHnKH 30 | 4 6 20
HUTOI'O no paszoenam oucyuniurvl 16 30 71
Kontpous camocrositensHoi pabotsl (KCP)
[Ipomexyrounas arrecraims (MKP) 0,3
[ToaroToBKa K TEKyLeMy KOHTPOJIIO 26,7
OO011ast TPYA0EMKOCTb 10 TUCIMILINHE 144

[Mpumeuanue: JI — nekmuu, 113 — mpaktudeckue 3aHstus / cemuHapbl, JIP — ymaGopaTopHbie
sanstusi, CPC — camocrositensHas pabora CTyAeHTa
Kypcosoii npoekr: e npedycmompen

(I)opMa NMpOBE€ACHUSA aTTECTAUU MO TUCHUIIVIMHE: OK3AMEH

2.3 Conepxxanue pa3iesioB (TeM) IMCUUILTUHBI
2.3.1 3ausaTud JeKIMOHHOr0 THIIA

HaumenoBanue paznena

dopma TeKylIero

Ne (Tembl) Coneprxanue pasjeia (TeMbI) KoHTpOIS
1. |[IlepcriekTuBHBIE Ponb pyHKIMOHABHBIX MaTepHAIOB B COBPEMEHHON P
paguodoToHHbIE panuodu3rKe U pagropoTOHUKE. Buabl pyHKIMOHAIBHBIX
MaTepHasIbl ¥ CTPYKTyphI | MaTepuanoB. MeTo/bl KOHCTPYHPOBAHHUSL U MOJCIUPOBAHNUS
CBOWCTB ()YHKIIMOHAJIbHBIX MAaTEPHAJIOB.
2. |[omeHnHas cTpykTypa JloMeHHast CTpyKTypa COBPEMEHHBIX MaTEpUaJIOB P

(cBO¥CTBaA U CIIOCOOBI
(hopMUpOBaHUS) KaK
(hakTop onpeeIAIOIIHN
(YHKIIHOHATBHBIE
CBOICTBa MaTepHaJIOB

panuodotonuku. ['mcrepesuc. [Tamsats MaTepuana. Bimsaue
rpaJeHTa cocTaBa MaTeprana Ha CBOMCTBa B paivo U
ONTUYECKOM JIMAIa30He YacToT.




Martepuarnsi
HUHTETPATBHON (DOTOHHUKH
U PAJHOOTITHKH

[NoBbimenne GyHKIMOHAILHOCTH MaTepHaia 3a C4eT P
HMHTETPaLUH OT/IEJIbHBIX 3JIEMEHTOB U CTPYKTYp Ha
HarpaBJIeHUs] N3MEHEHHS (PYHKIIMOHAIBHBIX CBONCTB.

4. |CneumnanbHble pa3zesbl [epexon OT MUKPOJIOMEHOB K HaHOtOMeHaM. CKOpOCTH P
TEXHHUKH U TEXHOJIOTUH MEPEKITIOYEHUS MEXKTY COCTOSTHUAMU. MeaoThl
KOMITOHEHT (hopMHpOBaHUS MUKPO U HAHOAOMEHHBIX CTPYKTYD
PanropOTOHUKH
2.3.2 3aHsATHS CEeMHHAPCKOro THNA (J1adopaTopHble padoThI)
No HaumenoBanue paznena TemaruKa sanaTHil/paboT ®dopma TeKyIero
(TeMbr) KOHTPOJIS
1. |TlepcriekTHBHBIE HccnenoBanue rpaiueHTHBIX Paaruo(QOTOHHBIX MaTEpPHUANIOB |3aliuTa
panuodoTOHHbIE nabopaTopHoii
MaTepHabl U CTPYKTYPhI pabots! (JIP)
2. |[loMeHHas cTpyKTypa DopMUPOBaHHE U U3YyUEHHE TOMEHHOU CTPYKTYPBHI B 3amuTa
(cBolicTBa 1 crI0COOBI CETHETONIEKTPUKE 11a00paToOpHOH
(hopMHUpOBaHUs) KaK pabots! (JIP)
(hakTop onpeeIAIOIINN
(yHKIIOHATbHBIE
CBOICTBa MaTepHaJIOB
3. |Marepuabl N3ydenue 0COOCHHOCTEH MHTETPATHHOTO HCITOTHCHUS 3amura
HUHTErPATBHON (DOTOHHUKH BOJIHOBOJHBIX CTPYKTYP 1abopaTopHON
U P00 THKHI pabortsr (JIP)
4. |CrenuainbHble pa3/iebl HccnenoBanue CKOPOCTH MEPEKITIOYESHUS] TOMEHHON 3amura
TEXHUKHU U TEXHOJIOTUU CTPYKTYPBI na60paTopHOI71
KOMIIOHEHT pabortsr (JIP)
PanropOTOHUKH

3amuTa nabopatopHoi padoTsl (JIP), Beimonnenue xkypcosoro npoekta (KII), kypcoBoii
pabotel (KP), pacuernHo-rpaduyeckoro 3amanus (PI'3), manucanue pedepara (P), acce (3),
kosutokBuyM (K), rectupoBanue (T) u T.4.

IIpn  wm3yuenun

NVCHUTIIINHEL

MOTYT  TNPUMEHSTCS  3JEKTPOHHOE  OOydeHHe,

JTUCTAaHIIMOHHBIE 00pa3oBaTebHbIe TexHOIOTHH B cooTBeTcTBHHM ¢ PI'OC BO.

2.3.3 [IpumepHas TeMaTHKAa KypCOBBIX padoT (IIPOEKTOB)

HE TPEyCMOTPEHBI

2.4 IlepevyeHb y4eOHO-METOANYECKOTO oDecTieYeHHUsl /ISl CAMOCTOSITEJIbHOI pPadoThI
00yYaromMXcs 1Mo TUCHUTLUTHHE (MOTYJII0)

Bug CPC

HepequL y‘IeGHO-METOHI/I‘IeCKOFO obecneyeHus JUCHUIIIIMHBI I10
BBITIOJTHEHUIO CAMOCTOSATEILHOM pa60TLI

(TeopeTnyeckoro)
marepuana

[IpopaboTka yue6HOrO

MartepuanoBeleHUE U TEXHOJOTHSl MATEPHAJIOB : YYEOHUK JUIs
By30B: B 2 u. / I'. I1. ®eTrcoB [u ap.] ; OTBETCTBEHHBIN PEIAKTOP
I'. I1. ®etucos. - 8-e¢ uza., nepepad. u gom. - Mocksa : FOpaiir,
2022. - URL: https://urait.ru/bcode/490781.

Marepuainsl COBpEMEHHOH AJIEKTPOHUKH U COUHTPOHUKH / B. A.
Crapony0, T. H. Crapoxy6, O. H. Kaxesa, B. U. bperanze. -
Mocksa : DUSMATIINUT, 2018

Canex, baxaa E. A. Onruka u ¢otonuka. I[lpuHuunel u
npuMeHeHns : [yueoHoe mocobue : B 2 1.]. T. 1,2 / b. Canex, M.




Teiix ; nep. c anra. B. JI. [lepOoBa. - [lonronpyauslii : IHTEIEKT,

2012.
2 [ToaroroBka k CerneroanekTpudeckue TBepbpie pacTBopsl Lix Nal-x Tay Nbl-
BBITIOJTHEHUTO y O3 = Ferroelectric solid solutions Lix Nal-x Tay Nbl-y O3 :

nmabopaTtopHBIX paboOT |cHHTE3, CTpPyKTypa, cBoiictBa / H. B. Cwumopos, M. H.
[Tamaraukos, H. A. Tersakosa, B. T. Kanmuanukos ; [MH-T xumum
Y TEXHOJIOTUHU PEIKHX 3JIEMEHTOB U MUHEPAJIBHOTO CHIPhs M. M.
B. TananaeBa Komnbckoro nHayu. nenrpa Poc. akan. Hayk]. -
Mocksa : Hayka, 2015

benokonb, Anekcannp Bnagumuposuu. Maremarnyeckoe
MOJICTTUPOBAaHUE HEOOPATUMBIX MPOIIECCOB mossipusanuu / A. B.
benoxounp, A. C. Ckanuyx. - M. : DUSMATIJIUT, 2010.
OnTOo31EeKTPOHHbBIE u KBaHTOBbIE npruOOpPHI B
TEJIEKOMMYHUKAIIMOHHBIX CHUCTeMax : mpakTukym / B. B.
lanyukuii, E. B. CrporanoBa, H. A. SxoBenko ; M-Bo
oOpa3zoBanus u Hayku Poc. @enepanun, Kybanckuit roc. yH-T. -
Kpacnopap : [Kybanckuii rocynapctBeHHbIi yHuBepcuteT], 2013

Y4eOHO-METOANYECKUE MaTepuajbl I CaMOCTOATEIBbHON paboThl 00yYarolUXCs U3
YHUCJIa HHBAIUIOB U JIUI] C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3710poBbsi (OB3) npenocrasnstorcs
B (hopMmax, alanTHPOBAHHBIX K OTPAHUYCHHUSM UX 3[J0OPOBbS U BOCHIPUATHS HH)OPMAITIH:

JUig U1 ¢ HapyIIEeHUSIMU 3pEHUS:

— B IIEYaTHOU (popMe yBeIHMUEHHBIM HIPUPTOM,

— B (hopMe IIEKTPOHHOT'O TOKYMEHTA,

— B ¢popMe ayuodaiina,

— B nievatHoi popme Ha si3bike bpaiins.

JUji U1 ¢ HapyILIeHUsIMU CIyXa:

— B reyaTHo# dopme,

— B (hopMe AIIEKTPOHHOT'O JOKYMEHTA.

JIjig U1 ¢ HapyIIeHUsIMU OIIOPHO-ABUTaTEIbHOIO annapara:

— B IeuaTHo# dopme,

— B (hopMe IIEKTPOHHOT'O JOKYMEHTA,

— B opMe aynuodaiina.

JIaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJaronumxcsi.

3. Oo0pa3oBaTe/ibHbIE TEXHOJIOTMH, NMPUMEHsieMble NMPH OCBOCHUH JAUCIHUNIHHBI
(MoayJis)

B Xxome wu3ydyeHMs OMCUUIUIMHBI MOPEAYCMOTPEHO MCIIOJB30BAaHUE  CIEAYIOIIUX
00pa3oBaTeNbHBIX TEXHOJIOTHI: JIEKI[MU, TMPAKTHYECKUE 3aHATHUs, MpoOJeMHOe OO0ydeHue,
MOJYyJIbHasi TEXHOJIOTHS, MOATOTOBKA MUCHMEHHBIX aHAJTUTHYECKUX PAOOT, caMOCTOATEIbHAs
paboTta CTyJeHTOB.

KoMmeTeHTHOCTHBIN TOAX0A B pamMKax IMPEenojaBaHUsl TUCHUIUIMHBI peau3yercs B
WCTIOIb30BAaHUM HMHTEPAKTHUBHBIX TEXHOJIOTMH M aKTUBHBIX METOJOB (MPOEKTHBIX METOJIUK,
MO3TOBOTO INTypMa, pa3bopa KOHKPETHBIX CHUTYyallMii, aHaju3a T[eJaroruyeckux 3ajad,
Mearorm4ecKoro 3KCIePUMEHTa, HHBIX (hOpPM) B COYCTAHHUH C BHEAYIUTOPHOUN pabOTOM.

NudopManiioHHble  TEXHOJOTWH, NPUMEHSEMbIE TPU HU3YUYCHUH JTUCUUILIIUHBIL:
HCIIOJIb30BaHNE WH(POPMAITHOHHBIX pecypcoB, JIOCTYITHBIX B WH(POPMAITMOHHO-
TEJIEKOMMYHUKAMOHHOW ceTh IHTepHeT.

AnantuBHbIE 00pa30BaTEIBHBIC TEXHOJIOTHHU, TPUMEHSIEMbIE TTPH U3YYCHUH JUCIIUTUTMHBI
— ISl JIAIl ¢ OTPAaHMYECHHBIMU BO3MOKHOCTSIMHU 3I0POBbSI TPEIYCMOTPEHA OpPraHU3aALMs
KOHCYJIbTallUi C UCTIOJIb30BAHUEM 3JIEKTPOHHOU MOYTHI.



5. OuneHo4yHLIE

cpeacTea

A

l'lpOMe)KyTO‘-IHOﬁ arrecranumn

JOCTHKEHUM  00ydaromuxcs,

TeKYIIero

KOHTPOJIA

ycneBaeMoCcT Hu

OIICHO‘-IHI)IG cpeacTtBa MNpCAHA3HAYCHBLI [JII KOHTPOJA U OLCHKHU O6p330BaTeJ'II)HI)IX

OCBOMBIIUX TPOTpaMMy y4eOHOW UCIUILIHHBI

OyHKIIMOHAIBHBIE MAaTEPHAIIBI PATHO()OTOHUKI.
OneHoYyHbIE CPEICTBA BKIIOYAET KOHTPOJIbHBIE MAaTEpHUAIbl JUUIsl IPOBEACHHS TEKYIero
KOHTPOJsA B (hopMe OTYETOB MO JTA0OPATOPHBIM PadOTaM W MPOMEKYTOUYHOW aTTecTAllMH B

(hopMe BOTIPOCOB K 3K3aMEHY.

«b1.B.08

CprKTypa OILCHOYHBIX CPEACTB NJIA Telcymeﬁ H HpOMe)l(yTO‘IHOﬁ aTTeCTallun

Kon 1 HauMeHOBaHUE HaunMeHoBaHME OLIEGHOYHOTO CPECTBA
Ne PesynbraTel 00y4yeHus
WHIUKaTOpa . [IpomexyTouHas
n/n (B cooTBercTBUU C 11. 1.4) Texyuuii KOHTPOJIb
(B cooTBeTCcTBUM C 1. 1.4) arTecTaums
3HaTh ocHOBHBIE | OTueT 1o yabopaTopHOi Bonpoc Ha
TEXHOJIOTUYECKHE pabota Nel- mo pazumeny 1 JK3aMeHe
rporecchl (POPMHUPOBAHUS 1-3
UIIK-1.2. Cnocoben port bopmip
(hyHKIIMOHATTLHBIX
MPOBOJIUTH ONITUMH3ALIHIO
MarepuaioB
TEXHOJIOTUYCCKUX
Panro(pOTOHUKU u
1 MpOLIECCOB, paboTaTh U
NPUHIUIEL  pa3pabOTKu
MIO/ITOTABJIUBATh .
TEXHUYECKOM u
TEXHOJIOTUYECKYIO N
KOHCTPYKTOPCKOM
JIOKYMEHTAIHIO
JIOKYMCHAIIUU Ha
IKCIICPUMCHTAIBHEIC
00pasibl
YMmets aHamu3upoBath | OTYET Mo J1JabOpaTOPHOUH Bormpoc Ha
pe3yabTaThl pabota Ne2 mo pazneny 2 JK3aMeHe
UCClIeI0BaHUMN u 4-7
MIPOBOTUTTH
ONTUMH3AIHIO
TEXHOJIOTHECKUX
5 MPOLIECCOB MOy YCHUS
(hyHKIIMOHATILHBIM
MarepuaoB.
Bnanets HaBbIKaMU
paboThI c
KOHCTPYKTOPCKOM u
TEXHUYECKON
JIOKYMEHTaluen
3HaTh pexumsbl | OTYeT 1o 1TabopaTOpHOU Bormpoc Ha
TEXHOJIOTHYECKUX pabota Ne3 mo pasgeny 3 JK3aMeHe
onepanuii  (HOpMHUPOBAHUS 8-11
(hyHKIIMOHATIBHBIX
JJICMCHTOB M METOJBI
UIIK-4.5. Cnocoben U3MEpPEHUs BBIXOJTHBIX
AQHAIM3MPOBATH BIMSIHUE | MAapaMeTpoOB Ka4yecTBa
MapaMEeTPOB U PESKUMOB | (PYHKIIMOHATBHBIX
3 TEXHOJIOTHYECKHUX JJIEMEHTOB
orepanuii Ha BEIXOJHBIC | MHUKPOAJICKTPOHHKH
rapameTphl KauecTBa Ymerhb aHATU3UPOBATh
n3eIui B3aUMOCBSI3b TapaMETPOB
MUKPOAJICKTPOHHUKH U PEKUMOB
TEXHOJIOTUICCKUX
omepanyii Ha BBIXOJHBIC
napameTphl KauyecTBa
156691 (S) 0707
MHUKPOAJICKTPOHHUKH Ha




OCHOBE (DYHKI[HOHATIBHBIX
JJIEMEHTOB

Bnaneer
IKCIEPUMEHTAITbHBIMU
METOIUKAMU OLICHKH
KavecTBa "
3¢ GEeKTUBHOCTH
(YHKIMOHATIBHBIX
JJIEMEHTOB.

HIIK-5.2. Criocoben
OCYIIECTBIIATH 0a30BBIC
TEXHOJOTHYECKUEC
IPOIIECChI Ha
000pyIOBaHUH,
HCIIONB3YIOIIEMCS B
NPOU3BOJICTBE
HAHOCTPYKTYPHUPOBAaHHBIX
MaTepHanoB U NpUOOPOB
KBAaHTOBOH DJIEKTPOHUKH
u poroHnKM

3HaeT OCHOBY PUMEHECHUS
0a30BBIX
TEXHOJOTHYECKUX
MPOLIECCOB,
UCIIOJIB3YIOIINXCS B
POU3BOJICTBE
(YHKITMOHATIBHBIX
MarepuaioB u MpudOpoB
KBAaHTOBOH DJICKTPOHUKH H
(dhoToHHKH

Ymeer paspabaTbIBaTh
TEXHUYECKOE 3aJaHHe Ha
0a30BbIE€ TEXHOJIOTUYECKHE
IPOLIECCHl  MONYYEHHS |
OIIEHKH KayecTBa
(YHKIMOHATIBHBIX
MarepuaioB u MpudOpoB
KBAaHTOBOH DJICKTPOHUKH H

Ortyer no nabopaTopHoOH
pabota Ne4 mo pasneny 4

Bonpoc Ha
sK3amene 12-15

(dhoToHHKH

Brnaneer METOIMKAMU
HUCIIBITAHUHA
(hyHKIIMOHATBHBIX
MaTepHaJioOB B  paMKax
pa3paboTaHHON
KOHIIETIMH

Tunosble KOHTPOJIbHBIC 3aIaHUS WJINX UHBIC MaTEepUaJIbI, HeOGXOI[I/IMI)Ie AJI OICHKH
3HaHI/II7[, yMel—[Hﬁ, HAaBBbIKOB U (I/IJ'[]/I) ONbITa T€ATCJIBHOCTH, XaPAKTCPU3YIOIIIUX ITAIlbI
q)OpM]/IPOBaHI/Iﬂ KOMIIeTEHIIMH B nmpouecce oCBoOCHUsA 06pa30BaTe.TII)HOI7I NnmporpaMmmbIl

3a4eTHO-IK3aMEeHAIHOHHBIE MaTepuadbl [Jisl MPOMEXKYTOYHOI  aTTecTallMU
(3x3aMeH)

1. OOmmue npencTaBieHUs O MaTepHaIax ¢ MaMAITHIO

2. Kpucramiorpadhudaeckne 0COOCHHOCTH B MaTepHaiaX ¢ MaMsThIO

3. Poub GyHKIMOHATBHBIX MAaTEPHAIIOB B COBPEMEHHOH painoPHU3NKeE U
paaro(OTOHUKE.

4. Buapl GyHKIMOHATBHBIX MaTEpUAIOB.

5. Meroabl KOHCTPYUPOBAHMS U MOJIETUPOBAHUS CBOMCTB (DYHKIIMOHAIBHBIX
MaTEepUaIoB.

6. JloMeHHas CTPYKTypa COBPEMEHHBIX MaTEPHAJIOB PAAHNO(POTOHUKH.

7. T'mcrepesuc. [lamsaTe MaTepuana.

8. BunusHue rpaaueHTa cocraBa MaTepuasa Ha CBOMCTBA B paJlo U ONTUYECKOM
Jrarna3oHe 4acToT.

9. ®opmupoBaHME U U3yYEHHUE JOMEHHOM CTPYKTYPBHI B CETHETOIIEKTPUKE

10. TloBblieHne GyHKIIMOHAIBLHOCTU MaTepuaia 3a CYeT MHTErPallii OTJCIbHbIX
3JIEMEHTOB M CTPYKTYpP Ha HAaIIPaBJICHUSI U3MEHEHUS (YyHKIIMOHAJIbHBIX CBOWCTB.

11. OcoGeHHOCTH UHTETPATILHOTO UCIIOJIHEHUS BOJIHOBOIHBIX CTPYKTYP

12. Tlepexos OT MUKPOJOMEHOB K HAHOJIOMEHAM.



13. CkopocTH nepeKItoYeHHs] MEKIY COCTOSHUSIMU.

14. MeToas! GOpMHPOBAHUS MUKPO W HAHOJOMEHHBIX CTPYKTYD

15. OcHoBHBIE HaNpaBJICHUS TPUMEHEHUS (PYHKIIMOHAIBHBIX MAaTEPHAIIOB € dPPEKTOM
namsATd GOpMBbI B TEXHUKE

Kputepun oneHuBanus pe3yabTaToB 00y4eHUsI

Orenka Kputepun orieHHBaHMSI 110 3K3aMEHY
Bhicokuii OLEHKY «OTIIMMHOY 3aCTYKHBACT CTY/ICHT, OCBOMBIIIUH 3HAHUS, yMeHH,
YPOBEHD «5» KOMITETSHITHH ¥ TCOPSTHUSCKUN MaTeprall 0e3 MpoOeIoB; BHITOJTHUBIIUH
(oTmaHO) BCC 3aJIaHUsA, MPEAYCMOTPEHHBIC YYEOHBIM IUIAHOM Ha BBICOKOM
KaueCTBEHHOM YPOBHE; MPAKTUYECCKHE HABBIKK MPO(ecCHOHAIEHOTO
MIPUMEHECHHS OCBOCHHBIX 3HAHWUN C()OPMUPOBAHEI.
Cpennmii OIICHKY «XOpOII0» 3aCITY)KHUBACT CTYACHT, MPAKTHUYECKHA TOJTHOCTHIO
YPOBEHB «4» OCBOUBIIUI 3HAHUS, YMEHUS, KOMIIETECHITNH U TEOPETUICCKUI MaTepral,
(xopomo) y4eOHBIC 3a/JlaHus HE OIICHCHBI MaKCUMAIBHBIM YHCIOM OaioB, B
OCHOBHOM C(hOpMHPOBA MPAKTUIECCKIE HABBIKH.
[ToporoBesrit OLIEHKY «YJIOBJIETBOPUTEIHHO» 3aCIyKUBACT CTYJICHT, YaCTUYHO C
YPOBEHB «3» mpoOelaMi  OCBOWMBIIWK ~ 3HAHUS, YMEHHUS, KOMIICTCHIIUM U
(YIOBIIETBOpUTE | TEOPETUYCCKUU Marepuall, MHOTHE YyuYeOHBbIe 3adaHus Ju00 He
JBHO) BBITIOJTHWJI, JIMOO OHM OIEHEHBI YHCIOM OauIoB OJM3KUM K
MUHUMAJIBHOMY, HEKOTOPBIC TPAKTUYCCKIE HABBIKUA HE CHOPMHUPOBAHBI.
MUHUMAJIBHBIH | OIICHKY «HEYIOBIICTBOPUTEIHHO» 3aCITy)KHBACT CTYICHT, HEC OCBOMBIIINN
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIICTCHIINN U TEOPETUICCKUN MaTepuall, ydeOHbIC
(HEYOBIIETBOPHY | 3aJlaHUs HE BBITOJHUI, TPAKTUICCKUE HABBIKA HE CPOPMUPOBAHBI.
TEJILHO)
OneHoYHBIC CpEACTBA JUISI WHBAJIMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOXHOCTSMU

3II0OPOBBSI BEIOUPAIOTCS C YIETOM UX WHAWBUIYATBHBIX TICUXO()HU3UYECKIX 0COOCHHOCTEH.

— IIpY HE0OXOJUMOCTH UHBAJIUAAM U JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSMH 37]0POBbSI
MIPEIOCTABIIAETCS JOMOJIHUTENBHOE BPEMsI sl IOATOTOBKHU OTBETA HA SK3aMEHE;

— MpU NPOBEACHUHU MPOILEAYpPbl OLIECHUBAHUS PE3YJIbTaTOB 00YUEHHsI MHBAIMJIOB U JIUII C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/10pOBbsl MPEAYCMaTPUBAETCS MCIOIb30BAHUE TEXHUYECKUX
CPEJCTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIUBUAYaJIbHBIMU OCOOCHHOCTSIMU;

— TIpY HEOOXOAUMOCTH JIsi 00YUAIOMIMXCS C OrPAaHHYEHHBIMI BO3MOYKHOCTSIMHU 3JI0OPOBBSI
U UHBaJUAOB TMpOLEAypa OLICHUBAHMS pE3yJbTaTOB OOY4YEHMsS] MO JUCIUIUIMHE MOXET
MIPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

[Ipouenypa oueHuBaHusl pe3yJbTaTOB OOY4YEHMsS] MHBAJIUIOB U JIMI] C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JI0pOBbSl 10 JUCHMIUIMHE (MOAYJIO) MpeaycMaTpUBaeT IpeloCTaBICHUE
uHpopmanmi B (opmMax, aganTUPOBAHHBIX K OTPAaHUYEHHUSM WX 370POBbS W BOCTIPUSATHS
nH(popMaLuu:

JUi U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOU (popMe yBeIMUEHHBIM HIPUPTOM,

— B (hopMe AIEKTPOHHOT'O JOKYMEHTA.

Jlji U1 ¢ HapyILIeHUsIMU CyXa:

— B reuaTHo# dopme,

— B (hopMe AIIEKTPOHHOT'O JOKYMEHTA.

JUig U1l ¢ HapyIIeHUsIMA OIIOPHO-ABUTaTEIbHOIO annapara:

— B reuaTHo# dopme,

— B (hOopMe AIIEKTPOHHOT'O JOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBaH B 3aBUCUMOCTU OT KOHTHUHI€HTa
oOyyJaronumxcsi.



5. Ilepevennb y4yeOHOI JuTEpaTyphbl, THGOPMALMOHHBIX PECYPCOB U TEXHOJIOT U

5.1. YueOHas auteparypa

1. MaTepuaiibl COBpeMEHHOH 31eKTpOoHUKH U criuHTpoHukH / B. A. Ctapony0, T. H.
Craponay0, O. H. Kaxesa, B. W. bperanze. - Mocksa : DU3SMATIJINUT, 2018.

2. Hanorexnonoruu B 31ekTponuke. Beim. 3 / mox pen. 10. A. Yameiruna. - Mocksa :
Texnocgepa, 2015.

3. Mapkos, B. ®. Marepuaisl COBpeMEHHO! 3JIEKTPOHHKH : yueOHoe mocodue / B. .
Mapkos, X. H. Myxamen3saos, JI. H. Mackaesa. - EkatepunOypr : 31-Bo Ypaibckoro
yHuBepcuteta, 2014. - 272 c. - http://biblioclub.ru/index.php?page=book red&id=275825.

4. Kynpunn, }O. H. CoBpemenHnas ontuka u GOTOHMKA HaHO- M MUKpocucTeM / KynpunH
0. H. - M. : DUSMATIIUT, 2016. - 440 c. - https://e.lanbook.com/book/91158#book name.

5. Canex, baxaa E. A. Ontuka u potonuka. [IpuHIMTBEL 1 TprMeHeHUs : [yueOHOe
mocobue : B2 1.]. T. 1,2 / B. Canex, M. Teiix ; nep. ¢ aari. B. JI. JlepOoBa. - Jlonronpyaabrif
Wurennekrt, 2012.

6. Xypasnes, F0.A. BricokodHepreTnyHasi riia3MeHHas JIeKTporuka u potonuka. Y. 1/
10. A. Kypasnes, H. H. I[Tumtorus, 1O. FO. [Iporacos . - M. : fAnyc-K, 2010

7. MarepuanoBeicHuEe U TEXHOJIOTHS MaTEPUANIOB : y4eOHHK U1t By30B: B 2 4. / I, I1.
®etucos [u 1p.] ; orBeTcTBeHHBIN pegakTop . 1. detucos. - 8-e uzn., nepepad. u 1om. -
Mockga : FOpaiir, 2022. - URL: https://urait.ru/bcode/490781.

8. MeTaui/moypoBOIHUK COJepIKaIie HAHOKOMIIOHEHTHI : [yueOHoe mocobue] / moj
pen. JI. . Tpauxten6epra, M. 5. MenbHukoBa. - Mocksa : Texnocgepa, 2017.

9. MeTo1bl KOMIIAKTHPOBAHUS ¥ KOHCOJIHMIAIIMHA HAHOCTPYKTYPHBIX MaTepHajIoB U
uznenuit : yaeonoe nmocodue / [O. JI. XacanoB u np.]. - Mocksa : BUHOM. JlabopaTopust
3HaHui, 2015.

10. Cerneroanektpudeckue TBepabie pacTBopsl Lix Nal-x Tay Nbl-y O3 = Ferroelectric
solid solutions Lix Nal-x Tay Nbl-y O3 : cunres, ctpykrypa, cBoiictsa / H. B. Cugopos, M. H.
[Tanataukos, H. A. Terusikoa, B. T. Kanunnukos ; [IH-T XUMUU U TEXHOJIOTUU PEAKUX
3JIEMEHTOB U MUHEPAJIBHOTO ChIpbs UM. . B. Tananaesa Konbsckoro Hayu. nenrpa Poc. akan.
Hayk]. - Mocksa : Hayka, 2015.

11. ®u3mKa CETHETOIEKTPUKOB : COBpeMeHHBIHN B3I / o pen. K. M. Pate, U. T.
Ama, JK.-M. Tpuckona ; niep. ¢ auria. b. A. Crtpykosa, A. W. Jlebenesa. - M. : BUHOM.
JlabopaTtopus 3HaHui , 2011.

12. benokons, Anekcanap Bragumuposud. MaTtemaTrueckoe MOJEIUPOBaHHE
HeoOpaTUMBIX mporieccoB mosspusanmn / A. B. benokons, A. C. Ckamuyx. - M. :
OU3SMATIIUT, 2010.

13. MarHuTO3IeKTpHYECKUEe KOMITO3UIIMOHHBIE MybTH(eppouku / C. B. Han, M. 1.
buaypun, 1. {our, [. Bunann, I'. Cpunuacan ; denepanbHoe areHTCTBO IO 00pa30BaHUIO,
Hosropoxackuii roc. yH-T uM. SI. Mynporo. - Benukuiit Hosropon : [HoBropoackuit
rocyapcTBeHHbIN yHUBepcuTeT UM. 5. Myaporo], 2008.

14. Nanoscale phenomena in ferroelectric thin films / edited by Seungbum Hong. -
Boston, [et al.] : Kluwer Academic Publishers, 2004.

15. OnTo’MEeKTPOHHBIE M KBAHTOBBIE TIPUOOPHI B TEJIEKOMMYHUKAITMOHHBIX CUCTEMAX :
npaktukyM / B. B. Tanynxkwuii, E. B. Ctporanosa, H. A. fIkoBenko ; M-Bo 00pa3oBaHus U HAYKH
Poc. ®enepanun, Kybanckwuii roc. yu-T. - Kpacnonap : [Kybanckuit rocygapcTBeHHBIHM
yHuBepcuteT], 2013.

5.2. Ilepuoauyeckas aureparypa

Vkazviearomes  neuamnvlie  nepuoouueckue uzoanus u3z  «llepeuns  neuamuwix
nepuoouyeckux — uzoaunuil, xpawsawuxci 6 ¢onde Hayunou  oubruomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snekmpornnvie nepuoouseckue uz0anus, ¢ yKazanuem




adpeca cauma 21eKMPOHHOU BepPCUU HCYPHANA, U3 6a3 OAHHBIX, OOCMYN K KOMOPLIM umeem
Kyory:
1. bassl qanubix komnanuu «Met Bero» http://dlib.eastview.com
2. Dnexrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/
3. ScienceDirect — Beqymas napopmarmonnas miardopma Elsevier
https://www.elsevier.com/
4. Hayunas snextponnas oubimoreka (HOb) http://www.elibrary.ru/

5.3. UnTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble MNMpodeccHOHATbHbIE 0a3bl
AAHHBIX U HHPOPMALMOHHBbIE CMIPABOYHBIE CHCTEMbI

y1eKTPOHHO-0u0IM0TeuHbIe cucTeMbl (IBC):

1. DBC «OPAMT» https://urait.ru/

2. DBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVIH» www.biblioclub.ru

3. ObC «BOOK.ru» https://www.book.ru

4. 9bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnansr uznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas 6ubnnorexa (HOB) http://www.elibrary.ru/
6. IlonmHOTEKCTOBBIE apXMBBI BEAYIUX 3allaHBIX HAYYHBIX )KypPHAJIOB Ha Poccuiickon
wiatgopme HayuHbix xypHaoB HOMKOH http://archive.neicon.ru
7. HamumonanbHash »neKkTpoHHas OHOIMOTEKa (HOCTYN K DJIEKTPOHHOW OHOIHOTEKe
mrccepranuii Poccniickoit rocynapcrsenHoi ouonmoreku (PI'B) https://rusneb.ru/
8. Ilpe3unentckas 6ubnuorexka uMm. b.H. Enbruna https://www.prlib.ru/
9. DnexrponHas koyekius Okchopackoro Poccuiickoro @ona
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas napopmanuonnas cucrema POCCHUSA http://uisrussia.msu.ru

nhk v =

HNudpopmanuoHHble CIPABOYHbIE CHCTEMBI:
1. KoncynpranT [Lmoc - cipaBo4Has mpaBoBasi cucTeMa (JI0CTYII 110 JIOKAJIbHOM CETH ¢
KOMIIBIOTEPOB OMOITMOTEKH)

Pecypchl cBoOOAHOIO 10CTYNA:
1. AmepukaHCKas maTeHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/
2. TlonmHble TeKCThI KaHAACKUX AuccepTanuii http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. MWUHHCTEpPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit ®enepannn
https://www.minobrnauki.gov.ru/;
5. ®enepanbHblil nopran "Poccuiickoe odpazoBanue” http:/ www.edu.ru/;




6. Wudopmanmonnas cuctema "EquHoe OKHO JOCTyIA K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enwnnas xomnexuus nuudpoBblx 00pazoBaTenbHbIX pecypcos http://school-
collection.edu.ru/ .

8. denepanpHblil EHTP HH(OPMALIMOHHO-00pPa30BaTENbHbIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoext I'ocymapcTBeHHOro HHCTUTYTa pycckoro s3bika nMeHu A.C. IlymkuHa
"O06pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMarmoHHbIi optai "Pycckuii s3e1k" http://gramota.ru/;

11. Cmyx0a TeMaTH4eCKHX TOJIKOBBIX clloBapei http://www.glossary.ru/;

12. CnoBapu u sHnukiIoneauu http://dic.academic.ru/;

13. OOpa3zoBatenbHblil nopran "Yueba" http://www.ucheba.com/;

14. 3akonomnpoekT "O6 obpa3oBanuu B Poccuiickoii @enepanun’. Bonpocsl U 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHbIE )JIeKTPOHHBIE 00pa3oBaTe/bHbIe U HHGOPMANIMOHHbIE PecypPChl

KyoI'y:

1. Cpena MOAYIBHOTO AMHAMUYECKOTO 00y4ueHus http://moodle.kubsu.ru

2. ba3za y4eOHBIX ITaHOB, Y4€OHO-METOINIECKUX KOMIUIEKCOB, ITyOIHKAIHA U
KoH(pepeHwmii http://mschool.kubsu.ru/

3. bubnmotexa nHpOpMAIMOHHBIX pecypcoB Kadeapbl nH(OPMAITMOHHBIX
o0pa3oBaTenbHbIX TeXHOIOTUH http://mschool.kubsu.ru;

4. DOnextpoHHbIN apxuB JokyMeHTOB KyOI'VY http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTeNbHBIE PECypchl Kadenpbl MHOOPMAIMOHHBIX CHCTEM U
TexHonoruit B oopazosanuu KyOI'Y u Hayuno-metoauueckoro xypHana "LLHIKOJIBHBIE 'O/IbI"
http://icdau.kubsu.ru/

6. MeToanueckue ykazaHus JJis1 00y4al0UIUXCsl O OCBOEHUIO TMCUMILTUHBI (MOIYJIS)

Cpoku
Ne N Kon-Bo dopma npeacTaBICHUs P
Tema nnu 3aganue TeKyuend padoTh BBITIOJTHEHUST
TEMBI 4acoB pe3ynbTaToB
(Henenn)
[TepcriekTUBHBIC paAHOPOTOHHBIC MATEPHATIBI U
1 CTPYKTYPBbI 17 YCTHBIN OTBET, TEKCTOBBIN 5
JIOKYMEHT.
JloMeHHast CTPYKTypa (CBOMCTBA U CITOCOOBI
5 (hopMupoBaHUs) KaK GaKTOP ONPEICIITIOIHIA 17 Y CTHBII OTBET, TEKCTOBBIIM 5
' (hyHKIIMOHAJILHBIC CBOMCTBA MaTEPHAJIOB JIOKYMEHT.
Martepuainbl UHTErpabHON (OTOHUKHU U o .
3 P p ot doro 17 YCTHBIIM OTBET, TEKCTOBBIM )
. PaIAOONTHKH JOKYMEHT.
CrenuanbHble pa3aebl TEXHUKU U TEXHOJIOTHU . N
4 20 Y CTHBIIM OTBET, TEKCTOBBIIM )
. KOMIIOHCHT Paaro(OTOHHKH JOKYMEHT. .
Hmozo 87 10

B ocBoeHuu nuCHUIUIMHBI MHBATUAAMM U JIMLIAMHU C OTPAHUYEHHBIMU BO3MOKHOCTSIMH
310pOBbsl OOJBIIOE 3HAYEHHE KMEET HWHAMBMyallbHas ydeOHas pabora (KOHCYJIbTALIUU) —
JONOJHUTEIBHOE Pa3bsICHEHUE y4eOHOr0 MaTepuaa.

WupuBuayanbHble  KOHCYJNBTAIIMM IO TPEIMETY SIBIAIOTCS BaXKHBIM  (DaKTOPOM,
CHOCOOCTBYIOIIUM MHJIMBUYaIU3allMU O0YUYEHHS] U YCTAaHOBJIEHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXJIy TMperogaBareseM W OOydJalomMMCS HWHBAIWAOM WM JIMIOM C OTPaHHYCHHBIMH
BO3MOXKHOCTSIMU 3/J0POBBSI.



7. MaTtepuaibHO-TEXHUYECKOE ofecredeHne o JUCHUIInHEe (MOAYI10)

ITo Bcem BUIaM y‘-IG6HOI>i ACATCIIBHOCTH B pPaMKax JUCHUINIMHBI HCIIOJIB3YIOTCA
ayJIMTOPUH, KaOMHETHI M JTA0OpaTOPUH, OCHAIICHHBIC HEOOXOIUMBIM CIICIUATH3UPOBAHHBIM U
1a00paTOPHBIM 000PYI0BAaHUEM.

[Tpu 3anmoaHEHUN TaOJIMIBI YYUTHIBATh BCE BHJIBI 3aHSATHH, IPEAYCMOTPEHHBIE YIeOHBIM
IIJTAaHOM II0 I[aHHOI>'I AUCHUIUIMHE: JICKIUHU, 3aHATUA CCMUHAPCKOI'0 TUIIA (HpaKTI/I'-ICCKI/Ie 3aHsATHA,
nabopaTopHbIe paboTHI), a TAK)KE KYPCOBOE MPOSKTUPOBAHUE, KOHCYJIBTAINHU, TEKYIITI KOHTPOJIb
U IPOMEXKYTOUHYIO aTTECTALUIO.

HaumeHoBaHue criennanbHbIX OCHAIIIEHHOCTbh CTEIUATbHBIX [NepeyeHb MUIIEH3HOHHOTO
OMEIICHHU NOMEIICHHUI OpOrPaMMHOT0 obecredeH s
YueOHbIe ayTUTOPUN it | Mebenb: yueOHas MeOeIb IIporpammuHoe  oOecricucHHEe B
NPOBENICHUsSI 3aHITHI JICKIIMOHHOTO | TeXHUUYEeCKHe cpeicTBA OOYUCHHSI: | paMKax MpOrpaMMbl  KOMIAHUH
tuna 227C 3KpaH, IPOEKTOP, KOMIIBIOTEP Microsoft “Enrollment for
Education  Solutions” JUTst
KOMIIBIOTEPOB u CepBepoB

Ky0anckoro rOCYAapCTBEHHOTO
YHHUBEpCUTETa W €ro (HUIHaJOoB,
AHTHBHpYCHas 3aluTa
¢usnueckux pabOYMX CTaHLIUH WU
cepBepoB:  Kaspersky  Endpoint
Security JUTST ousHeca -
Crangaptabiii Russian Edition.

YueOHbIe ayTUTOPUN s | Mebenb: yueOHas MeOeIb IIporpammHoe  oOecricucHHEe B
OPOBEICHUSI 3aHATHH | TeXHHUUYECKHE cpe/icTBA OOYUCHHS: | paMKax MpOrpaMMbl  KOMIAHUH
CEMMHAPCKOT0 THUIA, TPYMIOBBIX U | SKpaH, IPOEKTOP, KOMIIBIOTED Microsoft “Enrollment for
WHJIVBHIYaJIbHBIX  KOHCynbTauuii, | O0opynoBaHue: Education  Solutions” JUIst
TEKYIEro KOHTPOJIS " KOMITBIOTEPOB " CepBepOB
MPOMEXYTOUHOM arrectanuu 227C Ky6aHuckoro TOCYJIapCTBEHHOTO

YHUBEPCUTETa M €ro (UIHAJIOB,

AHTHBHpYCHas 3aluTa

¢bu3nueckux pabouYMX CTAaHIMA |
cepBepoB:  Kaspersky  Endpoint
Security JUTST ousHeca -
Crangaptabiii Russian Edition.

YueOHbIe ayTUTOPUN s | Mebenb: yueOHas MeOeIb IIporpammuHoe  oOecricucHHEe B
OpOBeNeHHsI TabopaTopHBIX paboT. | TexHUUecKue cpeicTBa OOYUCHHUS: | paMKax MpOrpaMMbl  KOMIAHUH
JlabopaTopus Nel25C | skpaH, IPOEKTOP, KOMITLIOTED Microsoft “Enrollment for
[TomynpoBoAHUKOBBIX Matepuaios, | ObopynoBanue: ycraHoBka juisi | Education  Solutions” VTS
Jladopatopuss ~ Nel31C  Pocra | BeIpamyBaHHs KPHCTAJUIOB, Ja3€Pbl, | KOMIIBIOTEPOB u CepBepoB
OINTHUYECKUX CPe] criekTporpadsi, npuemuuky | Kybanckoro rOCyIapCTBEHHOTO
u3nydeHusi, 3D mpuHTep, NasybHas | YHUBEPCUTETa M €ro (UIHAJIOB,
CTaHIIHS, ocuIIIorpadb U | AHTHBUpYCHas 3aIuTa
TeHEePaTOPhl CUTHATIOB ¢bu3nueckux pabouYMX CTAaHIMA |

cepBepoB:  Kaspersky  Endpoint
Security JUTST ousHeca -
Crangaptabid Russian Edition.

JUist  camMOCTOSTeNbHOW  pabOThl  OOYYaOLIMXCS  MPEAYCMOTPEHBI  IMOMELICHHS,
YKOMILJICKTOBAHHBIC CHGHH&HHSHPOB&HHOﬁ M€6€J'II)IO, OCHAaIlICHHBIC KOMHBIOTepHOﬁ TEXHUKOM C
BO3MOKHOCTBIO MOJKITIOYEHUsI K ceTn «VHTepHeT» m obecneueHreM J0CTyma B AJIEKTPOHHYIO
“H(POPMAIMOHHO-00Pa30BaATEIBHYIO CPEIY YHUBEPCUTETA.

HaumMeHoBaHue nmoMereHni s OcHalIeHHOCTh TIOMEIIEHUH TS [epeueHs MUIEH3NOHHOTO
CaMOCTOSATENLHOM paboThI CaMOCTOSATENBHOM PaboThI MPOrpaMMHOT0 00eCIIeYeHUS
oOyyaroumxcst oOyyaroumxcst




[NomernieHne i caMOCTOSATENBHOI
paboThl 00yUaroImuXcst (YUTATBHBINA
3a1 HayuHoli Oubnnorexu)

Mebeinb: yaeOHas MeOeib
Kommnekr  crenuanu3upoBaHHOM
MeOesr: KOMITBIOTEPHBIC CTOJIBI
Oo6opynoBaHue: KOMIBIOTepHAS
TEXHMKA C MHOAKIIOYECHHEM K
uH(pOopMaLMOHHO-
KOMMYHHUKAIIMOHHOMN
«uTepHeT» W JOCTYIOM B
SNIEKTPOHHYI  MH(POPMAI[OHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMephbl, KOMMYHHKAI[HOHHOE
o0opymoBaHue, 0OeCIICUHBAIOIICE
JOCTYIl K  CETH  HUHTEPHET
(mpoBogHOE COCIIMHCHUE u
0ecrpoBOJTHOE  COEMHEHHE MO
texHonoruu Wi-Fi)

CCTH

[Iporpammuoe  obecreueHue B
paMKax MpoOrpaMMbl  KOMITAaHUH
Microsoft “Enrollment for
Education  Solutions” VTS
KOMITBIOTEPOB u CepBepoB
Ky6anckoro rOCyIapCTBEHHOTO
YHUBEPCUTETa M €ro (UIHAJIoB,
AHTHBHpYCHas 3aluTa
(dusnueckux paboYMX CTaHIUK U
cepeepoB:  Kaspersky  Endpoint
Security JUTST ousHeca -
Crangaptaeiii Russian Edition.

[NomenieHne i caMOCTOSATENBHOI
paboTel o0yuaronuxcs (aym.207C)

Mebeinb: yaeOHas MeOeib
Kommnekr  crenuanu3upoBaHHOM
MeOesr: KOMITBIOTEPHBIC CTOJIBI
O6opynoBanue: KOMIBIOTepHAS
TEXHHKA C MOJKIIOYCHHEM K
uH(pOopMaLMOHHO-
KOMMYHUKAIIMOHHOMN
«uTepHeT» W JOCTYIOM B
SNIEKTPOHHYI  MH(POPMAI[OHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3alyuy,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
o0opyoBaHue, 0OECIICUHBAIOIICE
JOCTYl K  CEeTH  HHTEpHET
(mpoBogHOE COE/IMHEHUE u
0ecrpoBOJTHOE  COEIMHEHHE O
texHonoruu Wi-Fi)

CCTH

[Iporpammuoe  obecreueHue B
paMKax MpOrpaMMbl  KOMITAaHUH
Microsoft “Enrollment for
Education  Solutions” VIS
KOMITBIOTEPOB u CepBepoB
Ky6anckoro rOCyIapCTBEHHOTO
YHUBEPCUTETa M €ro (UINajoB,
AHTHBHpYCHas 3aluTa
(dusnueckux paboYMX CTaHIUK U
cepBepoB:  Kaspersky  Endpoint
Security JUTST ousHeca -
Crangaptaeiii Russian Edition.




