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1 Henu u 3aga4n u3y4eHus: AUCUUIIMHBI (MOLYJIS1)

1.1 Ileab ocBoeHUs TUCHMILIHHBI

[ToaroroBka CTy/I€HTOB K pEeLICHHUIO MPOPECCHOHATBHBIX 33/1a4 B 001aCTH ONTUMHU3ALNH
TEXHOJIOIMUYECKUX MPOIIECCOB Pa3pabOTKU U CO3aHUsI KOMIIOHEHTHON 0a3bl AIEKTPOHUKHU U
(hoTOHUKH

1.2 3apaum AUCHUILINHBI

U3y4YEHHE CBOWCTB TPAJAMLMOHHBIX M NEPCIEKTUBHBIX MaTEpUalIOB U KOMIIOHEHTOB
(OTOHMKH, K KOTOPBIM OTHOCSATCSI KPUCTAJUIMYECKHE, CTCKIISTHHBIC W KepaMHUUECKUE MaTepHAIIbL,
aKTUBUPOBAHHBIC ONTHYECKUMH, (OTOpe)PAKTUBHBIMH HOHAMH C UENbI0 (OPMHUPOBAHUS
KOMITIOHEHTHOM 0a3bI AIIEKTPOHUKHU U (DOTOHHKH.

1.3 MecTo qucuuninHbl (MOayJisi) B CTPYKType 00pa3oBaTeIbHON NPOrpaMMbl

Hucuunnuna «b1.B.04 KomnosutHble Marepuaibl B pagno(OTOHUKE» OTHOCHUTCSA K
qactH, (GopMHUpyeMOl yYacTHHKaMH OOpa30BaTEIbHBIX OTHOIICHWHA bioka 1 "JIMCIHIITUHBI
(Momynu)" ydeOHOro ImiaHa. B COOTBETCTBHMU C pabouuM ydYeOHBIM IIAHOM JUCIHILIAHA
n3ydaeTcs Ha 1 Kypce 1mo o4Hoil popme oOyueHns. Bua mpomMexyTOUHOM aTTecTalliu: SK3aMeH.

[lepeuenp npeaIECTBYIOMUX TUCLHUIUIMH, HEOOXOAMMBIX [UIsl €€ M3y4eHHs: 0a30oBble
TMCUWIUIMHEL  (U3UKM W MaTeMaTHKH YpOBHA OakanaBpuaTa. llepedeHb MOCIEIyIOIINX
JUCLUIUINH, A7 KOTOPBIX JaHHAas JUCLUIUIMHA SBJSETCS MPEIIECTBYIOUIEN B COOTBETCTBUHM C
yueOHbIM TuaHoM: JlazepHast cnekTpockomnusi, OyHKIIMOHAIBHBIE MaTEpUabl Paguo()OTOHHUKH,
TepareproBasi JI€KTPOHHKA.

1.4 IlepeyeHb MIAHMPYeMBbIX pe3yJbTATOB O00y4YeHHSI MO JAMCHMILIMHE (MOIYJIIO0),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH MPOrPaMMbl

W3ydyenne naHHOW Yy4eOHOW JHCHUIUIMHBI HANpaBlIeHO Ha (QOPMHUPOBAHUE Y
00y4arouXCsl CASAYIOIUX KOMIETEHINI:

PesynbraThl 00y4eHus 10 AUCIUIUINHE
Kon 1 HaumeHoBaHne nHIuKaropa* (3HaeT, ymeer, BiajieeT (HaBbIKU W/WITU OTIBIT
JIeSITEIEHOCTH))

IIK-2 Cnioco0eH 0NTUMH3NPOBATH NapaMeTPbl TEXHOJOTHYeCKUX onepanuii

UIIK-2.2. CrnocobeH wucnonb3oBaTh — 0a3oBble | 3HATh 0a30BBIE TEXHOJOIMYECKUE MPOLECCHl pa3paboTKu U
TEXHOJIOTUUECKHE ITPOIIECCH HAHOAIEKTPOHUKHU U | CO3J]aHUsI KOMIIO3UTHBIX MaTepualioB

MCTO/bI (bHSHKO-TeXHOHOFI/I‘{eCKOFO Vmerb pa3pa6aTI>IBaTI) (bPIBI/IKO-MaTeMaTI/I‘IECKI/Ie MOJCIN B
MOJCIMPOBAHUA IMpoueccoB u I/I3Z[€J'II/II>1 obJtactu OLCHKH 3(l)(l)eKTI/IBHOCTI/I paauoInoriionCHuA
HaHOJ3JICKTPOHUKH KOMIIO3UTHBIX MAaTCpHUAJIOB

Bnanerp  MHCTpYMEHTaJbHBIMH ~ METOIAMH  (PH3HKO-
TEXHOJIOTUUECKOI0 MOJEIUPOBAHUS MPOLECCOB U U3/ENIUH
HAHOYJIEKTPOHUKH B 00J1aCTH paino)OTOHUKHI

IIK-4 CniocofeH k opraHM3aliii ¥ NPOBEACHUIO JKCIEePHMEHTAJIbLHBIX PadoT Mo 0TpPadoTKe W BHEAPEHUIO
HOBBIX MATEPHAJIOB, TEXHOJIOTHYECKHX TMPOLECCOB M  000pyI0BaHMs NPOWU3BOACTBA  M3JeIHH
MMKPOJIEKTPOHUKH

HIIK-4.1. YMmeet onpenensit OCHOBHbBIE 3HaTh OCHOBHBIEC TEHJICHIIMM PAa3BUTUS MAaTEPUAIOBEICHUS B

COBPEMEHHBIE MaTepHallbl, UCIIOJIB3YIOLIUECS B 00J1aCTH MUKPO-HAHOZJICKTPOHHUKH U (JOTOHUKHU

MPOU3BOJICTBE U3/EJINI MUKPOIIEKTPOHUKA U X | YMETh  OpHUCHTHPOBAaThCS B BHIOOPE  COBPEMEHHBIX

CBOWCTBA.. KOMITO3UTHBIX MaTepuasos, HCTIOJIb3YIOIIUXCSI B
MIPOU3BO/ICTBE W3ACIAN MUKPODJIEKTPOHUKH i
PaarOPOTOHUKH

Bnanerp  HaBBIKAMHM ~ HMCCIIEIOBAaHUA  KOMITO3MTHBIMHU
MarepuajlaMy B 00J1aCTH paanopOTOHUKH

NIIK-4.2. CrnocobOeH ompenessiTh B3aUMOCBS3b | 3HATH MapaMETPhl U PESKUMBI TEXHIOTHYCCKUX MPOIICCCOB U
MapaMeTpoB M  PEXKUMOB TEXHOJOTHMUECKHX | OIepalvil u3rOTOBJIEHUSI KOMIO3UTHBIX MaTEPUAaIOB
olepalyil ¢ BBIXOJHBIMU IapaMeTpaMH M3JENUH | YMeTh ONpeNeNiaTh B3aMMOCBS3b MApaMETPOB IOJIyUYCHHUS
MUKPOIJIEKTPOHUKH. KOMITO3UTHBIX MaTE€pPHAJIOB C BBIXOJIHBIMH MapaMeTpaMu Ux
3¢ PEeKTUBHOCTU B 001aCTH paAnOo()OTOHUKH.

Bnaners METOUKAMH OIICHKH B3aUMOCBSI3U
TEXHOJIOTHYCCKHUX rnapameTpoB MOJIy4EeHHUS u
3¢ (GEKTUBHOCTH KOMIIO3UTHBIX MATCPUAIIOB B 00JacTu
Paaro(pOTOHUKU




PesynbraThl 00y4eHus 10 AUCIUIUINHE
(3Haer, ymeer, BiajeeT (HaBBIKH /WK OIIBIT
JIeSITEIEHOCTH))

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

IIK-6 Cnoco0eH Kk NpOBeJeHHI0 HAYYHO-MCCJIEAOBATENBCKMX M ONBITHO-KOHCTPYKTOPCKHX padoT npH
HCCIIe0BAHUM CAMOCTOSITEILHBIX TEM

HIIK-6.4. CrocobeH peuiartb 3a1a4u
AQHAJMTHYECKOTO XapakTepa, Iperoiararolme
BBIOOp M MHOTrooOpasue akTyalbHBIX CIIOCOOOB
peleHus 3ana4d

3HaTh METO/IBI PELICHHS] MHOTOMAPAMETPUUCCKHX 3124
YMeTh HCMONb30BaTh METO/ABI U METOJMKH PCIICHUH Ui
MHOTOIIAPaMETPHUCCKHUX 3a/1asl.

Bragetp anropuTMamMu TMOCTPOCHHS METOJIOB PEUICHUS
MHOTOIAPaMETPHUUYCCKHUX 33184

*Buo unoexca uHoexamopa coomeemcmayen y4eonomy niamy.

PesynbpTarel 00ydYeHHS] TIO JAMCHUILIMHE JIOCTUTAIOTCS B paMKax OCYIIECTBICHHS BCEX
BHJIOB KOHTAaKTHOM W CaMOCTOSTEIBHOW pabOThl OOYyYarOIIMXCS B COOTBETCTBHUU C
YTBEPKJACHHBIM YICOHBIM TIAHOM.

NuaukaTopel  TOCTHOKEHUS  KOMIIETCHIIMH  CUMTAIOTCS
JOCTHKEHUH COOTBETCTBYIOIINX UM PE3yJIbTaTOB O0yUCHUSI.

c(OPMHUPOBAaHHBIMHA ~ TIPU

2. CTpyKTYypa M cofiep:KaHue JUCIHHIIIHHbI

2.1 PacnipeaesieHne TPyA0EMKOCTH AUCHMILIMHBI IO BUaM padoT

OOm1ast TpyAOEMKOCTh JAUCIUIUIMHBI COCTaBIIsIeT 4 3aveTHble enuHUIB! (144 gaca), ux
pacrpezielieHHe 1Mo BujaM paboT MPEICTaBICHO B TAOJIHIIC

Bugp! pabor Bcero dopma o0yyeHus
4acoB OYHO- 3a04Hast
oHHad 3a04Hast
1 X X X
cemectp ceMecTp CeMecTp Kypc
(gackr) (gackl) (gackr) (gackr)

KonTakTHas padoTa, B TOM 4ucJe: 30,3 30,3
AyIuTOpHBIE 3aHATHS (BCero):
3aHATHsL JICKIIMOHHOIO TUIIA 14 14
J1a00PaTOPHBIC 3aHATHUS 16 16
NPaKTHYECKUE 3aHSATHS
CEeMUHAPCKHE 3aHSATHSI
HNuas koHTakTHas padora:
Kontpoins camocrositensHOi paboTh
(KCP)
[Ipomexyrounas arrecraims (MKP) 0,3 0,3
CamocrosiTe1bHasi padoTa, B TOM 87 87
11 ( (H
Kypcosas pabora/mpoext (KP/KIT)
(moxroToBKa)
KonrpospHast pabora
Pacuérno-rpaduueckas padora (PI'P)
(moxroToBKa)
Pedepar/scce (moaroroska)
CamocTosiTeNnbHOE M3yYeHHE pa3/IelioB,
CaMOIIOIrOTOBKA (mpopabotka u
NOBTOPEHHE JICKIMOHHOTO Marepuaia |
Mmarepuaia y4eOHMKOB M Yy4eOHBIX 87 87
NOCOOMH, ITOATOTOBKA K JIaOOPaTOPHBIM U
NPaKTHYECKUM 3aHITUSIM, KOJJIOKBUYMam
U T.J.)
[MoaroroBka k TeKyIemMy KOHTPOIIIO
KonTpoJs: 26,7 26,7
IToaroToBka K 3K3aMeHy 26,7 26,7
Oowas 144 144
TPYAOEMKOCTh 30,3 30,3

4 4




2.2 CopepxxaHue TUCHHUILINHBI
Pacnpenenenne BumoB ydeOHOW pabOTHI M HX TPYJOEMKOCTH IO pa3ieaM JUCIUTUTAHBL.
Pa3nens! (TeMbl) TUCIUILIMHEL, U3y4aeMble B 1 cemecTpe

Konnuectso yacoB
Bueayaut
Ne HaumenoBanue paznenos (Tem) AymuTopHas OpH};ﬂ
Bcero pabota
paboTa
J 13 JIP CPC

1. [epcniekTUBHBIE MaTepuaibl paJIMoQOTOHUKH U SIEKTPOHUKH 14 2 12
2. @DOTOHHO-CTPYKTYPUPOBAHHBIE MATEPUAJIBI 14 2 12
3 OCHOBBI pacIpoCTpaHEeHUs IEKTPOMATHUTHOTO MOJIS B 15 ) 4 13

BOJIHOBOJHBIX CTPYKTYpax
4. Marepuaiibl HHTETPJILHON ONTUKHU U painO()OTOHUKHI 14 2 12
5. OCHOBHBIE TEXHOJIOTHHU CO3JJaHUs KOMIIO3UTHBIX MaTepPHaJIOB 19 2 4 13
6. OCHOBHBIE TEXHUUYECKHE CPEJCTBA aHAJIN3a [IapaMeTPOB 19 5 4 13

KOMIIO3UTHBIX MaTepHaJIOB
7 CriennanbHble pa3fessbl TEXHUKH, UCTIONIB3YIOIINE KOMIIO3UTHBIE 18 5 4 D

) Marepualbl paino(OTOHUKH

HUTOI'O no pazoenam oucyuniurvl 14 16 74

Kontpous camocrositensHoi pabotsl (KCP)

[Ipomexytounas arrecraims (MKP) 0,3

[ToaroToBKa K TEKyLEeMy KOHTPOJIIO 26,7

OO011ast TPYA0EMKOCTb 10 TUCIMILIMHE 144

[Mpumeuanue: JI — nekmuu, 113 — mpaktudeckue 3aHstus / cemuHapbl, JIP — jmaGopaTopHbie
3anstusi, CPC — camocrositensHas paboTta CTyAeHTa

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

No Haunmenosanue pasnena Corteprxanie paszena (Tembl) ®dopMa TeKyIIero
(TeMbr) KOHTPOJISI

1. |IlepcnexTuBHBIE CuMMeTpus CTpOEHHsI KPUCTAIIIOB. DJIEMEHTBI CUMMETPUH. P
Marepuabl O003Ha4YeHUs TUIOCKOCTEH W HaNpaBJICHUH B KpHCTAJLIE.
panuoOTOHUKH 1 Cummerpust pusnueckux coiicts. [Ipunnun Helimana.

JJIEKTPOHUKH

2. |DoToHHO- DnexkrpoonTrieckuii 3pekt. MUKpOCTPyKTypHpPOBaHHEIE P
CTPYKTYPHUPOBaHHBIE CBETOBOJBI: METO/IBI YIIPABJICHHS IUCTIEPCUEH U
Marepualbl HEJIMHEHHOCTBIO

3. |OcHoBBI CriekTpajibHOE U BpeMEHHOE PeoOpa3oBaHKe JIa3epHbBIX P
pacripoctTpaHeHus MMITYJIbCOB B MUKPOCTPYKTYPHPOBAHHBIX CBETOBOAAX.
3IEKTPOMArHUTHOTO ®dasoBasg caMOMOIy M. YeThIpeXBOIHOBOE CMELICHHUE.

HOJISL B BOJIHOBOJTHBIX MonynsoHHasi HEYyCTOHYUBOCTb.
CTPYKTYpax

4. JlokanbHble, CTPYKTYPHBIE H KOMITO3UIIMOHHBIE 3 (heKTHI B P
Martepuansl Mmarepuanax paanohoroHukH. I1omynpoBoJHUKOBEIE TBEPbIC
WHTETpaJbHON ONTUKHU U pactBopbl. CpaBHUTENIBHBII aHAJIH3 TBEPAOTEIBHBIX
panuoOTOHUKH reTepoCcTpyKTyp. Moandukanus XapakTepucTuk B

ONTHYECKOM U PaloAHana3oHax.

5. |OcHOBHBIE TEXHOJOTHH [TpoGnemsbl popMUPOBaHHS CTPYKTYP MHTETIPAJIHHOM P
CO3JJaHUS KOMITO3UTHBIX | PagropOTOHUKH. DUINKO-TEXHOJIOTUIECKHE OTpPaHUYCHHS
MarepuaioB MHTErPAIbHBIX PHUEMO-TIEPEIA0IINX MOTYICH.

6. |OcHOBHBIEC TEXHUUYECKHE Mexcoenunenus. VccnenoBanue BIMsSHUS JTIOKATBHBIX P
CpeJCTBa aHaJIN3a nedekroB (mpubopHast 6a3a ¥ METOAMKHU) U UX UWHXHUPUHT JIIS
napameTpoB MOBBIMIECHUS (P PEKTUBHOCTH aKTUBAIIMU CBOWCTB MaTrepualia
KOMITO3UTHBIX (Ha mprMepe HUTPUIA TAJUIUS C aKIENTOPHBIMH PUMECSIMHU
MaTepHaJioB HHOOAaTa JINTHS)




7. |CneuuanbHble pa3aessl KoncTpykuuu npeodpa3zoBaresicii JJTUHBI BOJTHEL. P
TEXHUKH, HCTIOJIB3YIOIIHE KommyTtaTopsl ¢ pasnencHueM mo BpemeHu. [Ipodiaembl
KOMITO3UTHBIC pa3paboTKH 3JIeMEHTOB ceHCOPHUKU. CTPYKTYPBI ¢ (POTOHHOI
MaTepHabl 3ampenieHHON 30HOM ((HOTOHHBIC KPHCTAILIBL)
PaarOPOTOHUKH
2.3.2 3aHATHSA CEMHHAPCKOro THNA (J1abopaTopHbIe padoThl)
No HaumenoBanue paznena Tematyika sansTuii/padop dopma TeKyIIero
(Temsr) KOHTPOJIS

1. |OcHOBBI IMoaroroBka 00pa3noB it GOPMUPOBAHUS ME30 M MUKPO U |3amura
pacnpoCcTpaHCHUsA ME30CTPYKTYP naGopaTopHof/i
3IIEKTPOMATHUTHOTO pa6otst (JIP)
noJii B BOJHOBOJHBIX
CTPYKTYypax

2. OCHOBHBIC TeXHONOIHIL PaspaboTtka (oTonrabiona BOJTHOBOIHBIX CTPYKTYP B 3amura i}
CO3/JIaHNS KOMITO3HTHBIX KOMITIO3UTHBIX MaT€pHraiax naGopaTopHoH
MarepuaioB pabortsr (JIP)

3. |OcHoBHbIe TexHUYeckue | M3yuenue koddduimeHTa 3aTyxaHus CUrHaIa B BOJHOBOIE |3ainura
Cpe/ICTBa aHaJIH3a nabopaTopHoii
lapameTpoB pa6ots! (JIP)
KOMIIO3UTHBIX
MaTepHalioB

4. |CrerumanbHble pas3aebl WzroToBneHne BOIHOBO/IA B CETETORJIEKTPUKE 3amura
TEXHUKH, UCTIONb3YIOIINE 1abopaTopHOI
KOMITO3UTHBIC pabots! (JIP)
MaTepHabl
PaaroPOTOHUKH

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

JUCHUITIINHBI MOTYT MMPUMCHATCA

2.3.3 [IpumepHas TeMaTHKAa KypCOBBIX padoT (IIPOEKTOB)

HE TPEyCMOTPEHBI

3JICKTPOHHOE
JTUCTAaHIIMOHHBIE 00pa3oBaTenbHbIe TexHOIOTHH B cooTBeTcTBHHM ¢ PI'OC BO.

oOydeHue,

2.4 IlepeyeHb y4eOHO-METOANYECKOTO ODecTIeYeHUsl /ISl CAMOCTOSITEJIbHOI pPadoThI
00yYarommXxcs 1Mo TUCHUILUTHHE (MOTYJII0)

Bug CPC

HepequL yqe6H0-MeTOZ[I/I'-IeCKOFO obecnieyeHus JHUCHUIIIIUHBI I10
BBITTOJTHEHUIO CAMOCTOSATEIILHON pa6OTLI

[TpopaboTka yueOHOTO
(TeopeTnyeckoro)
Marepuana

Bacamaes, 0. M. Kpucramodusuka u KpHCTALIOXUMUS

yuebHoe mocobume / FO. M. BacamaeB ; MwuHHCTEPCTBO
oOpazoBanus u Hayku Poccuiickoit @enepaunn, denepanbHoe
rOCyJJapCTBEHHOE OOJKETHOE 00pa30BaTENbHOE YUPEKICHHE
BbIcIIeT0 TnpodeccuoHanbHOro obpasoBanus «KemepoBckwHid
rOCyIapCTBEHHbIA yHUBEpcUTET». - KemepoBo : KemepoBckuit

rocy1apcTBeHHbId  yHuBepcurer, 2014. - 403 c. -
http://biblioclub.ru/index.php?page=book red&id=278304

Mbrrero3, @. KommnosutHele Marepuansl. MexaHuka H
TEXHOJIOT s Y4eOHHK JUIS CTYIACHTOB (DH3MUYECKUX U

MaTtepuanoBemqueckux crei. / @. Matteto3, P. Ponunre ; mep. ¢
auri. C. JI. baxenosa. - M. : Texnocdepa, 2004

Kpucrammorpadus:  3apoxaerme, poct ©  MOPQOIOTHS
KpHUCTAJIOB : yueOHoe nmocodue it By30B / H. U. Jleontok, E. B.




Konopynuna, E. A. Bonkosa, B. B. Manbues. - Mocksa
FOpaiir, 2022. - 152 c. - URL: https://urait.ru/bcode/492446

2 IToaroroBka x Poct xpucraiuioB. MeToasl  BbIpalllMBaHUSI M CBOWCTBA
BBITIOJTHEHUIO KpHUCTaJUIoB : [yueOHoe mocobue] / A. I'. ABanecos, B. A. Hcaes,
naboparopsbix padot |B. A. JleGenes, E. B. Crporanosa ; M-Bo o0pa3oBaHUs U HAyKU

Poc. ®eneparmu, KyOanckmii rtoc. yH-T. - KpacHomap

[Ky6anckuit rocynapctBeHHblil yHuBepcurer|, 2005

Copokun, B. C. MaTtepuaibl 1 3J1€MEHTHI SJIEKTPOHHON TEXHHUKHU.
AKTUBHBIC JUAJIEKTPUKH, MarHUTHBIE MaTEpHAIIBI, DJIEMEHTHI
ANIEKTPOHHOU TEeXHHKH : yueOHoe mocodbue / B. C. Copokun, b.
JI. Anrtunos, H. II. JlazapeBa. - 2-e wu3n., ucmp. - CaHKT-
[lerepOypr : Jlawp, 2022. - 384 c¢. - URL:
https://e.lanbook.com/book/212243

Y4yeOHO-METOANYECKUE MaTepuajbl I CaMOCTOATEIBbHON paboThl 00yYaroOlUXCs U3
YuUCJia MHBAJIUIOB U JIUI] C OTPAHUYECHHBIMHU BO3MOKHOCTSIMU 3710poBbsi (OB3) npenocrasistorcs
B (hopMmax, alaiTHPOBAHHBIX K OTPAHUYCHHUSM UX 3[JOPOBbS U BOCIIPUATHS HH()OPMAITIH:

JUi U1 ¢ HapyIIEeHUSIMU 3PEHUS:

— B IIeYaTHOU (popMe yBeIHMUEHHBIM HIPUPTOM,

— B (hopMe IIEKTPOHHOT'O TOKYMEHTA,

— B ¢opMe ayuodaiina,

— B niedatHoi popme Ha si3bike bpaiins.

JIji U1 ¢ HapyILIeHUSIMU CyXa:

— B IevaTHoO# dopme,

— B (hopMe AIIEKTPOHHOT'O JOKYMEHTA.

JUjig U1 ¢ HapyIIeHUsIMU OIIOPHO-ABUTaTEIbHOIO annapara:

— B reuaTHo# dopme,

— B (hopMe IIEKTPOHHOT'O TOKYMEHTA,

— B hopMe aynuodaiina.

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

3. OOpa3oBaTe/ibHbIEe TEXHOJIOTMH, NMPUMEHsieMble NMPH OCBOCHUM JAUCIHUNIHHBI
(MoayJis)

B Xxome wu3ydyeHMs OHCUUIUIMHBI MOPEAYCMOTPEHO MCIIOJB30BaHUE  CIEAYIOIIUX
00pa3oBaTENbHBIX TEXHOJIOTHI: JIEKI[MU, TMPAKTHYECKUE 3aHATHs, MpoOJeMHOe OO0ydeHue,
MOJyJIbHasi TEXHOJIOTHS, MOATOTOBKA MHUCHMEHHBIX aHAJTUTHYECKUX PaOOT, caMOCTOATEIbHAS
paboTta CTyJeHTOB.

KoMmeTeHTHOCTHBIN TOAX0A B paMKax IMPEenoJaBaHUsl TUCHUIUIMHBI peau3yercs B
WCTIOIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTMI M aKTUBHBIX METOJOB (IMPOEKTHBIX METOJIHK,
MO3TOBOTO INTypMa, pa3bopa KOHKPETHBIX CHUTYyallMi, aHaju3a T[eJaroruyeckux 3ajad,
MearorIecKOro IKCIePUMEHTa, HHBIX (hOPM) B COYETAHHH C BHEAYIUTOPHON pabOTOM.

NudopMannoHHbIe  TEXHOJIOTUH, TNPUMEHSEMbIC TIPH  W3YYCHHH  JUCIHILTAHBI:
HCIIOJIb30BaHUE UH(POPMAITMOHHBIX pecypcoB, JIOCTYITHBIX B WH(POPMAITMOHHO-
TEJIEKOMMYHUKAIUOHHOW ceTh IHTepHET.

AnantuBHbIE 00pa30BaTEIbHBIC TEXHOJIOTHHU, TPUMEHSIEMbIE TIPH U3YYCHUH JUCIIUTUITMHBI
— ISl JIAIl ¢ OTPAaHMYECHHBIMU BO3MOKHOCTSIMHU 3I0POBbSI TMPEIYCMOTPEHA OpPraHU3aALMs
KOHCYJIbTallUi C UCTI0JIb30BAHUEM 3JIEKTPOHHOU MOYTHI.

8. OueHoYHBIE cpeacrea AJIA TERYILIETro KOHTPOJIA ycneBaeMoCT Hu
l'lpOMe)KyTO‘-IHOﬁ arrecranuun



JOCTHKEHUM  00ydaromuxcs,

OIIGHO‘-IHI)IG cpeacrtBa MNpCAHA3HAUYCHBLI [JIsI KOHTPOJA U OLCHKHU O6p330BaT€J'II)HI)IX

KoMmmo3uTtHbie MaTepraibl B paiiOPOTOHUKEY.
OneHoYyHbIE CPECTBA BKIIOYAET KOHTPOJIbHBIE MaTEpHUaIbl JIUIsl IPOBEACHHS TEKYIero
KOHTPOJISA B (OpME JOKIATa-MPE3CHTAMN 10 MPOOJIEMHBIM BOMPOCAM, W MPOMEKYTOYHOI
aTTecTaluu B (hopMe BOMIPOCOB K IK3AMEHY.

CTpyKTypa Ol1eHOYHBIX CPEeACTB JAJIS TeK

OCBOMBIIUX TIPOTpaMMy y4eOHOW TUCIUILIIHBI

«b1.B.04

el M MPOMEKYTOYHOM aTTeCTALMHU

KOI[ 1 HAMMCHOBAHUC

HanmeHoBaHME OIIECHOYHOTO CpeacTBa

Ne PesynbraTel 00y4yeHus
WHJMKaTopa . IMpomexyTouHas
n/n (B coorBercTBUU C 11. 1.4) Texyuuii KOHTPOJIb
(B cooTBeTCcTBUM C 1. 1.4) arTecTaums
3HaTh 6azoBble | Ompoc Bonpoc Ha
TEXHOJIOTUYECKHE OtueT o 1ad0paTOPHOI JK3aMeHe
MpOIECChl  Pa3pabOTKH W | paboTa 1-5
CO3JJaHUSI  KOMIIO3UTHBIX
UIIK-2.2. Cnocoben ViaTepuanon
UCIIONIb30BaTh 0a30BbIC ymers paspabaThisat,
TeXHONOIHUCCKIE (U3MKO-MaTeMaTHYECKUE
HpoLecch! MOJIETH B 00JIACTH OLICHKH
3¢ GEeKTUBHOCTH
HAHOJIEKTPOHUKH U
1 METOIb! (pU3HKO- PparONOTIIOMIECHUS
KOMITO3UTHBIX MaTepHajoB
TEXHOJIOTUYECKOTO Brazers
MOACIHPOBAHHA HUHCTPYMEHTAIbHBIMH
MPOLIECCOB W M3/ MeToaMH (usKo-
HAHOSICKTPOHHIKH TEXHOJIOTUYECKOT0
MOJIETTMPOBAHHUS
MPOLIECCOB W W3JAETUI
HAHOJIEKTPOHUKHU B
o0J1acTu patio(OTOHUKH
3HaTh ocHOBHbIE | Ompoc Bonpoc Ha
TCHCHIINH pasBUTHSA 9K3aMeHe
MaTepHuagoBeICHUS g | OTuer no naboparoproi 6-10
o0acTu MuKpo- | pabora
HAHOJIEKTPOHUKHU u
K41 v (oTOHUKH
T MECT 1 Vet OpPUEHTUPOBATHCS B
OIIPEIeATh  OCHOBHBIE BEI6Ope COBPEMEHHBIX
COBPEMEHHBIC KOMIIO3UTHBIX
o | Marepuaiel MaTEpHaoB,
HCTIOIBSYIOMHMECH ° UCTIOJIb3YIOIINXCS B
NPOU3BOJICTBE  M3JEIHH A —
MHKPODJIEKTPOHHKH 1 HX MHKPODICKTPOHUKH "
cBoHCTBa panuodOTOHUKH
Bnanets HaBbIKaMU
UCCleI0BaHUMN
KOMIIO3UTHBIMH
MmarepuajaMd B 00JacTH
PaarOPOTOHUKU
3uath  mapamerpsl U | Pedepar Bonpoc Ha
PEKHUMBI  TEXHIOTHICCKUX o 9K3aMeHe
i} B U OI 17071 1poc 11-1
WIIK-4.2. Criocoben HE:;e(f:;eHm onepatt Oruer 110 1aGopaTopHOH :
ONPEACIATH - B3AUMOCBIZD |\ 1 ospThbIx MaTepHajoB pabora
; MAPaMETPOB M PEKUMOB | v/ ONpECATE
rexnotoreeiX | wsaniocon napaverpon
mapaverpaME  mmemmh HOJIy4YeHHsT KOMITO3UTHBIX
MaTepHaliOB C BHIXOIHBIMH
MHKPOJICKTPOHUKH

napameTpamu ux
3¢ (HEeKTUBHOCTH B 00JIACTH
panruoOTOHUKH.




Bnanets METOAUKAMU
OLICHKH B3aHMOCBSI3H
TEXHOJIOTHYECKUX
[IapaMeTpoB MOJIy4YEHHUs U
3¢ GEeKTUBHOCTH
KOMITO3UTHBIX MaTepHAIIOB
B obJsactu
PaaroOPOTOHUKHU
3Hath MeToabl pemeHus | Pedepar Bonpoc Ha
MHOT'OITapaMeTPHUECKUX sKk3ameHe 16-20
3a1a4 Ompoc
UIIK-6.4. Cnocoben
VwMmers HCIIOJIB30BaTh .
pemarhb 3a/1a9u Oruer no nabopaTopHoit
METOABl M METOJAHMKH
AHAJIMTUYECKOTO o pa60Ta
peleHui 1St
Xapakrepa,
4 MHOTONapaMeTpUIECKUX
HPEAIoIaraolye BEIOOP sanas
u MHOroo0pasue )
Bnanets AIrOpUTMaMHU
aKTyaJIbHBIX ~ CII0COOOB
HOCTPOCHHS METO/IOB
peleHus 3a1a4
pereHust
MHOTONapaMeTpUIECKUX
3aj1a4y
Tunosble KOHTPOJIbHBIC 3aIaHUs WJINX UHBIC MaTEepUaJIbl, H606XOI[I/IMI)IC IJIA OIICHKHU
3HaHHﬁ, yMeHHﬁ, HaBbIKOB U (I/IJ'[]/I) ONbITa T€ATCJIBHOCTH, XaPAKTCPU3YIOIIIUX ITAIIbI
q)OpMHpOBaHI/Iﬂ KOMHCTEHHHﬁ B Impouecce 0CBOCHUA Oﬁpa30BaTe.TII)HOI7[ NnmporpaMmmbl
Ilpumepnulii nepeuens 60nPoCcos u 3a0anuil
Pegpepam
Temamuxa pepepamos
1. [T'enepayus cynepKOHMUHYyMa ¢ NOMOWbIO KOMNOIUMHBIX MAMEPUAnos (Ha npumepe
MUKPOCMPYKIMYPUPOBAHHBLX B0JIHOB0O08)
2. @omonnvie Kpucmaiiibl nojlyyeHue u npumMererue.
3a‘leTHO-3K3aMeHaHI/IOHHbIe MaTepHuaJbl AJIA l'lpOMCDKYTO‘-lHOﬁ arTrecranumu
(3x3aMeH)
1.  CumMmeTpusi CTpOCHHS KPUCTAILIOB. DJIeMEHThI cuMMeTpur. O003HAUEHUS TUIOCKOCTEH 1
HaIlpaBJICHUI B KPUCTAJLIE.
2. Cummerpus ¢pusznuyeckux cBoicts. [Ipunnun Heiimana.
3. Dnekrpoontudeckuid 3PQeKT.

4. MHUKPOCTPYKTYpUPOBAHHBIE CBETOBOJIbI: METO/IbI YIIPABIICHUS AUCIIEPCUEHN 1
HEJIUHENHOCTBIO

5. CrnektpanbHOE U BpEMEHHOE NpeoOpa3oBaHUe Ja3epHbIX UMITYJIbCOB B
MHUKPOCTPYKTYPHUPOBAHHBIX CBETOBOJAX.

6.  da3oBas cCaMOMOYJISILIMSL.

7.  YeThIpeXBOJHOBOE CMEUICHHUE.

8.  MonynsuoHHas HEyCTOMYUBOCTb.

9.  JlokanmpHbIE, CTPYKTYpHBIC H KOMIIO3UIIMOHHBIEC YPPEKTH B MaTEpHaIax
pannodOTOHUKH.

10. IlomynpoBOAHUKOBBIE TBEP/BIE PACTBOPBHI.

11. CpaBHUTENTBHBIN aHAIU3 TBEPAOTEIBHBIX TETEPOCTPYKTYP.

12.  Monudukanust XapaKTEpUCTUK B ONITUYECKOM U paiiOANana3oHax.

13.  TIpoGnemsr hopMupoBaHHS CTPYKTYP HHTETPATLHON pagro()OTOHHUKH.

14. ®u3MKO-TEXHOJIOTUYECKUE OTPAHUYEHUS MHTETPAJIbHBIX MPUEMO-TIEPENAIOIINX MOAYIIEH.
15. MexcoenuHeHus.




16. VccnemoBaHue BIMSHUS JIOKATBHBIX 1e(eKTOB (MpuOOpHas 6a3a U METOAUKH) B UX
WHKWHUPUHT IS IOBBIIIEHHS () ()eKTUBHOCTH aKTHBAILIMU CBOMCTB MaTepualia (Ha mpumepe
HUTPUJA TN C aKUENTOPHBIMU TPUMECSIMHU U HUOOATA JINTHUS)

17. KoHcTpyKiuu rnpeodpa3oBarteseil JIMHBI BOJTHBI.

18. KommyTartopsl ¢ pa3ieneHueM o BpeMEHHU.

19. TlpobGnemsbl pa3paOOTKH 3JIEMEHTOB CEHCOPHKHU.

20. CrtpykTypsl ¢ (POTOHHOM 3ampenicHHON 30HOH ((POTOHHBIE KPUCTAILIHI)

Kputepun oneHuBanus pe3yabTaToB 00y4eHUs!

Omnenka Kputepun onieHHBaHUs 110 9K3aMEHY
Bhicokuii OLCHKY «OTINYHO» 3acNy)KHBACT CTYIICHT, OCBOMBIIMHK 3HAHUS,
yPOBEHb «5» YMEHHS, KOMICTCHLMH M TEOPETUYECKHH Marepual 06e3 mpoOenos;
(oTmaHO) BBITIOJIHUBIINNA BCE 3a/laHUs, MPEIYyCMOTPEHHbBIC yUEOHBIM IIAHOM Ha
BBICOKOM Ka4yeCTBEHHOM YpOBHE; NPaKTUIECKHE HaBBIKH
poheCCHOHATTLHOTO PUMEHEHHUSI OCBOCHHBIX 3HAHUK C()OPMHPOBAHEL.
Cpennmii OLIEHKY «XOpOIIO» 3aCIyXHBAET CTYAEHT, NMPAKTUYECKH TIOITHOCTHIO
YPOBEHB «4» OCBOMBIIMK 3HAaHWSA, YMEHHUS, KOMIICTCHIIMM ¥ TEOPETHUYECKHIA
(xopomio) MaTepualsl, ydeOHbIC 3aJaHHs HE OICHEHBl MaKCHUMAaJbHBIM YHCIOM
0aJI0B, B OCHOBHOM C()OPMHPOBAJ MPAKTHUECKUE HABBIKH.
[ToporoBesrit OLIEHKY «YJIOBJIETBOPUTEIHHO» 3aCIyKUBACT CTYJICHT, YaCTUYHO C
YPOBEHB «3» npoberamMu  OCBOWMBIIMEN  3HAHUS, yMEHHUS, KOMIETCHIMH U
(YmoBieTBopuTe | TEOPETHYECKHMH MaTepuall, MHOTHEe y4yeOHble 3amaHusi 700 He
JILHO) BBITIOJTHWI, JIMOO OHM OILEHEHBI YHCIOM OauIoB OJM3KUM K
MHUHHMaJIbHOMY, HEKOTOpBIC IPAKTUYECKHE HABBIKU HE C(HOPMUPOBAHBI.
MUHHMaNBHBIA | OICHKY «HEYIOBICTBOPHTEIHHOY» 3aCITy)KUBAET CTY/ICHT, HE OCBOMBIIHIA
YPOBEHB «2» 3HAHUS, YMEHUS, KOMIIETEHIINA W TEOPETHYECKUH MaTepuall, yudeOHbIe
(HEeyIOBJIETBOPH | 3aJaHUs HE BBIOJIHUI, IPAKTHUYECKUE HABBIKU HE COPMHUPOBAHEI.
TEJILHO)

OneHouyHble CpeAcTBa JUIsi MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3II0OPOBBSI BEIOUPAIOTCS C YIETOM UX WHAWBUIYATBHBIX TICUXO()U3UIECKIX 0COOCHHOCTEMH.

— OpU HEOOXOOUMOCTH HHBaJIMAaM W JIMLIAM C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbS IIPEIOCTABIIAETCS JOMOJIHUTENBHOE BPEMs sl IOATOTOBKU OTBETA Ha SK3aMEHE;

— MpU NMPOBEACHUHU MPOILEYpPbl OLICHUBAHUS PE3YJIbTaTOB 00Y4YEHHsI MHBAIMJIOB U JIUII C
OTpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/10pOBbsl MPEAYCMATPUBAETCS MCIOJIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIUBUAYaIbHBIMU OCOOCHHOCTSIMU;

— TIpY HEOOXOAUMOCTH 151 00YUAIOIIMXCS C OrPAaHHYEHHBIMH BO3MOYKHOCTSIMHU 3JI0OPOBBSI
U UHBAaJUAOB TMpOLEAypa OLEHUBAHMS pE3yJbTaTOB OOY4YEHMsS] MO JUCHUIUIMHE MOXET
MIPOBOJUTHCS] B HECKOJIBKO 3TAIOB.

[Ipouenypa oueHuBaHus pe3yJbTaTOB OOY4YEHMsS] MHBAJIUIOB U JIMI] C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JI0pOBbSl 10 JUCHMIUIMHE (MOAYJIO) MpeaycMaTpUBaeT IPeIoCTaBICHUE
uHpopmanuu B (¢opMax, aJaNTUPOBAHHBIX K OrPAHUYEHHUSIM HUX 370pPOBbsi U BOCHPHUATHUS
nH(popManuu:

JUi U1 ¢ HapyIIEeHUSIMU 3PEHUS:

— B IIe4YaTHOU (popMe yBeIHMUEHHBIM HIPUPTOM,

— B (hOopMe AIIEKTPOHHOT'O JOKYMEHTA.

JIjig U1 ¢ HapyILIeHUSIMU CIyXa:

— B reuaTHo# dopme,

— B (hOopMe FIIEKTPOHHOT'O JOKYMEHTA.

JUjig au1 ¢ HapyIIeHUsIMU OIIOPHO-ABUTAaTEIbHOIO annapara:

— B IeuaTHoO# dopme,

— B (hOopMe AIIEKTPOHHOT'O JOKYMEHTA.



I[aHHBIﬁ NEpCUYCHbL MOXKCT OBITH KOHKPCTU3UPOBAH B 3aBUCHMMOCTHU OT KOHTHHICHTA
oOyyJaronmxcsi.

5. Ilepevennb y4eOHOI JuTEpaTypbl, HHGOPMALMOHHBIX PeCYPCOB U TEXHOJIOT U

5.1. YueOHas auteparypa

1. bacanaes, FO. M. Kpucramnodusuka u Kpuctaimioxumus : yaeoHoe nocodue / 0. M.
bacanaes ; MunucrepctBo oOpa3zoBanus u Hayku Poccuiickoit @enepanun, eaepanbHoe
roCyJIapCTBEHHOE OI0/PKETHOE 00pa3oBaTeIbHOE YUPEKICHHE BBICIIETO MPO(ECCHOHATEHOTO
oOpa3zoBanus «KemepoBckuii rocy1apcTBeHHbIN YHUBEpCUTET». - KemepoBo : KemepoBckuit
rocyaapcTBeHHbIN yHUBepcuTeT, 2014. - 403 c. -
http://biblioclub.ru/index.php?page=book red&id=278304.

2. [llackonbckas, Mapuanna [lerpoBHa. Kpucramiorpadus : yaeOHOE mocoome Jyist
BTy30B / M. I1. lllackonbckast. - 3-¢ u3., nepepad. u gom. - M. : Beiciast mkona, 1984

3. Martrhi03, @. KomnosuTHsle MaTepuansl. MexaHuKa U TEXHOJIOTUS : YUEOHUK [
CTYACHTOB (pr3muecKnx u MaTepuanoBeadeckux cren. / . Matteio3, P. PonuHre ; nep. ¢ anrd.
C. JI. baxenosa. - M. : Texnocdepa, 2004

4. XKentuxos, Anexceit MuxainoBud. MUKpOCTpYKTYpUpPOBaHHBIE CBETOBO/IbI B
orrrndeckux Texnomoruax / A. M. XKenarukos. - M. : DUSMATIIUT , 2009

5. Kpucramnorpadus: 3apoxknenue, poct 1 MOphoJIOTHS KPUCTAILIOB : y4eOHOE mocooue
st By3oB / H. U. Jleontok, E. B. Konopynuna, E. A. Bonkosa, B. B. Manbsues. - Mocksa :
FOpaiir, 2022. - 152 c. - URL: https://urait.ru/bcode/492446

6. Poct kpucrannoB. MeTozibl BeIpallliBaHUs U CBOMCTBA KPUCTAIIOB : [yueOHOE
nmocobue] / A. T'. ABanecos, B. A. Hcaes, B. A. Jlebenes, E. B. Ctporanosa ; M-Bo 00pa3oBaHus
u Hayku Poc. ®denepaunn, Kybanckuii roc. yu-t. - Kpacnonap : [KybaHckuil rocygapcTBeHHBIH
yHuBepcutet], 2005

7. JlokmuH, ['ennaanii Padannoua. OCHOBBI paauooNTHKY : [yaeOHOe n3nanue] /. P.
JlokmuH. - Honronpyausii : Uaremnext, 2009

8. CopokuH, B. C. Marepuaibl U 3JIEeMEHTHI 3JICKTPOHHOU TEXHUKU. AKTUBHBIE
JM3JICKTPUKY, MATHUTHBIE MaTEPHAJIbl, 3JIEMEHTHI JIEKTPOHHON TEXHHUKH : ydyeOHoe mocobue /
B. C. Copoxkum, b. JI. Autunos, H. I1. JIazapesa. - 2-e u3n., ucnp. - Cankr-IlerepOypr : Jlans,
2022. - 384 c. - URL: https://e.lanbook.com/book/212243

9. Cy3nanes, Urops [leTpoBuu. DnekTpuyeckue U MarHUTHBIE TIEPEXO/IbI B
HaHOKactepax u HaHocTpykrypax / . I1. Cy3nanes. - M. : URSS : [KPACAH/I], 2012

10. ®u3nka CerHEeTOAIEKTPUKOB : COBpeMeHHbIH B3 / o pea. K. M. Pabe, Y. I
Ama, JK.-M. Tpuckona ; niep. ¢ auria. b. A. Crtpykosa, A. U. Jlebenesa. - M. : BUHOM.
JlabopaTtopus 3HaHui , 2011.

5.2. Illepuoauyeckas aureparypa

Vkazviearomesa  neuamnvlie  nepuoouueckue uzoanus u3z  «llepeuns  neuamuwix
nepuoouyeckux — uzoaunuil, xpawswuxci 6 ¢onde Hayunou  o6ubruomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554,  w/unu  snekmponHnvle nepuoduyeckue u30aHusl, C
yKazaumuem aopeca cauma 2J1eKmpoHHOU 8ePCUU HCYPHANA, U3 0A3 OAHHBIX, OOCMYN K KOMOPbIM
umeem Kyol'V:

1. ba3sl nanubix komnanuu «Met Bero» http://dlib.eastview.com

2. DnexrponHas 6ubauoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble MpodeccHOHATbHbIE 0a3bl
JAHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

DJ1IeKTPOHHO-0U0MoTeuHbIe cucTeMbl (IBC):

1. DBC «OPAMTY https://urait.ru/

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




3. OBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnuanst uznarenscta Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas 6ubnanorexa (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYIIUX 3allaHBIX HAYYHBIX )KypPHAJIOB Ha Poccuiickon
wiatgopme HayuHbix xypHamoB HOMKOH http://archive.neicon.ru

nh W=

7. HamwoHanbpHasl 3JEKTPOHHAs OWOMMOTEKa (IOCTyn K DJICKTPOHHOW OMOIMOTEKE

micceprauii Poccniickoii rocynapcrsenHoi ouonmoreku (PI'B) https://rusneb.ru/

8. Ilpe3unentckas 6ubnuorexka uMm. b.H. Enbruna https:// www.prlib.ru/

9. DOnexrponHas koywiekius 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 POCCUS http://uisrussia.msu.ru

HNudopmanuoHHble CIPABOYHbIE CHCTEMBI:
1. KoncynpranT [Lmoc - cipaBodHas mpaBoBasi cucTeMa (JI0CTYII 110 JIOKAJIbHOM CETH ¢
KOMITBIOTEPOB OMOITMOTEKH)

Pecypchl cBoOOAHOIO 10CTYNA:

1. AmepukaHCKas maTeHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/

2. TlomHbIE TEKCTHI KAaHAACKUX Auccepranuid http://www.nlc-bne.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MWUHHCTEpPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit @enepannun
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblil nopran "Poccuiickoe odpazoBanue” http://www.edu.ru/;

6. Mudopmanmonnas cuctema "EquHoe 0KHO JOCTyIA K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xoyuieknus udpoBeIX 00pa3oBaTebHBIX pecypcoB http://school-
collection.edu.ru/ .

8. dexpepanbHBIN IIEHTP WH(POPMAIIMOHHO-00PA30BATEIHHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoext I'ocynapcTBeHHOro HHCTUTYTa pycckoro s3bika nMeHu A.C. Ilymkuna
"O0pazoBanue Ha pycckoMm'" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMamoHHbIi optai "Pycckuit s3e1k" http://gramota.ru/;

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

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

13. OOpa3zoBarenbHbIi mopran "Yyeba" http://www.ucheba.com/;




14. 3akonomnpoekT "O6 obpa3oBanuu B Poccuiickoii @enepanun’. Bonpocsl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHbIE )JIEKTPOHHBIE 00pa3oBaTe/bHbIe U HHPOPMALMOHHbIE PecypChl

KyoI'Y:

1. Cpena MOAYJIBHOTO AMHAMUYECKOTO 00yueHus http://moodle.kubsu.ru

2. ba3a y4eOHBIX IUIaHOB, Y4€OHO-METOANYECKUX KOMILUIEKCOB, MMyOIHUKalui 1
KoH(pepeHwmii http://mschool.kubsu.ru/

3. bubnmoteka nHpOPMAIIMOHHBIX pecypcoB Kadeapbl nHOPMAITMOHHBIX
o0pa3oBaTenbHbIX TEXHOIOTUH http://mschool.kubsu.ru;

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

5. DnexTpoHHbIE 00pa30BaTeNbHBIC Pecypchl Kadenpbl MHOOPMAIMOHHBIX CHCTEM W
TexHoiorui B oOpazoBanuu KyOI'Y u HayuHo-meroauueckoro xypHana "[IIKOJIBHBIE
I'OAbI" http://icdau.kubsu.ru/

6. MeToauueckne ykazaHusi AJsi OOyYalOUIUXCH IO OCBOEHMI) IMCHHMILIUHBI
(MoayJis)

Cpoxku
Ne . Kon-Bo dopma npeacTaBICHUsA
Tema nnu 3aganue TeKyuend padoTh BBITIOJTHEHUST
TEMBI YacoB pe3ynbTaToB
(Henenn)
1 IlepcniekTuBHBIE MaTEpHUAIIBI 12 VCTHEII OTBET, 1
’ PanrO(pOTOHUKHU M AIEKTPOHUKU TEKCTOBBIM JOKYMEHT.
5 DOTOHHO-CTPYKTYPUPOBAHHBIE 12 VYcTHBII OTBET, 1
’ MaTepHUabl TEKCTOBBIM JOKYMEHT.
OCHOBEI PacIpOCTPaHEHUS .
pactpocip VYCTHBIN OTBET,
3. 9JIEKTPOMArHUTHOTO MOJIS B 13 o 1
TEKCTOBBIM JOKYMEHT.
BOJIHOBOJIHBIX CTPYKTYpPax
4 Marepuainbl UHTErpaTbHON ONTUKU U 12 VCTHEII OTBET, 1
) PaaroPOTOHUKHU TEKCTOBBIM JOKYMEHT..
THEIA OTBET
5 OCHOBHBIE TEXHOJIOTHU CO3IaHUs 13 Ye 0“ eT, )
KOMITO3UTHBIX MAaTepHAIIOB TCKCTOBBIM TOKYMCHT.
OcCHOBHbBIE TEXHUYECKUE CPEJICTBA VCTHEII OTBET,
6 aHaju3a MapaMeTpoB KOMIIO3UTHBIX 13 TEKCTOBBIM JOKyMeHT. | 2
MaTepuajoB
CrenuanbHble pa3iebl TEXHUKH, VCTHEII OTBET,
7 HCIOJIB3YIOIUE KOMITO3UTHBIC 12 TEeKCTOBBIN JOKYMEHT. 2
MaTepHaIIbl PATHOGOTOHHKH
Hmozo 74 10

B ocBoeHuu nMCHUIUIMHBI UHBATUAAMM U JIMLIAMHU C OTPAHUYEHHBIMU BO3MOKHOCTSIMH
310pOBbsl OOJBIIOE 3HAYEHHE KMEET HWHAMBHIyallbHas ydeOHas pabora (KOHCYIbTALlUM) —
JONOJHUTEIBHOE Pa3bsCHEHUE y4eOHOro MaTepyaa.

WupuBuayanbHble  KOHCYJNBTAIMM IO TPEIMETY SBIAIOTCS BaXXHBIM  (DaKTOPOM,
CIOCOOCTBYIOIIUM MHJIMBUYaIU3alluu O0YUYEHHUsS] U YCTAaHOBJIEHHUIO BOCIIUTATEIbHOTO KOHTAKTa
MEXJIy TMperogaBareneM W OOydJaromMMCS HWHBAIWAOM WM JIMIOM C OTPaHHMYCHHBIMH
BO3MOYKHOCTSIMU 3/J0POBBSI.

7. MaTtepuaibHO-TEXHUYECKOE ofecredeHne o AUCHUIInHEe (MOAYI10)



ITo Bcem BUIaM yqe6HofI ACATCIIBHOCTH B pPaMKax JHUCHUINIMHBI HCIIOJIB3YIOTCA
ayJIMTOPUH, KaOMHETHI M JTA0OpAaTOPUH, OCHAIICHHBIC HEOOXOIUMBIM CIICIIUATH3UPOBAHHBIM U
1a00paTOPHBIM 000PYIOBAaHUEM.

OcCHaIIEHHOCTD CIIEIHATBLHBIX
MMOMEILEHUI

HanMenoBanue crierinaibHBIX
MMOMEILEHUI

HepequL JIMIICH3UOHHOT' O
porpaMMHOro obecneyeHust

VYueGHble ayIUTOpUN Ui
MPOBEICHUS 3aHATUH JIEKIIMOHHOTO
THIA

Mebeinb: yaeOHas MeOeib
TexHuYecKne cpeacTBa 00yYEeHUs:
9KpaH, IPOEKTOP, KOMIIBIOTED

[Iporpammuoe  obecreueHue B
paMKax MpOrpaMMbl  KOMITAaHUH
Microsoft “Enrollment for
Education  Solutions” VTS
KOMITBIOTEPOB u CepBepoB
Ky6anckoro rOCyIapCTBEHHOTO
YHUBEPCUTETa M €ro (UIHAJIoB,
AHTHBHUpYCHas 3aluTa
(dusnueckux pabOYMX CTaHIUN U
cepBepoB:  Kaspersky  Endpoint
Security JUTST ousHeca -
Crangaptabiid Russian Edition.

VYuebOHble U
MPOBEICHUS 3aHATUN
CEMHUHAPCKOr0 THIIA, TPYIIOBBIX U
UHIUBUIYAIbHBIX ~ KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS u
MPOMEXXYTOYHOM aTTECTAIMU

Mebeinb: yueOHas MeOeib
TexHudyeckue cpeacTBa 00yYeHUs
9KpaH, IPOEKTOP, KOMIBIOTED

ayIUTOPHU [Iporpammuoe  obecrieueHne B
paMKax MpOrpaMMbl  KOMIAHUH
Microsoft “Enrollment for
Education  Solutions” JUIst
KOMIIBIOTEPOB u CepBepoOB
Kyobanckoro rOCyIapCTBEHHOTO
YHUBEPCUTETa M €ro (UIHAJIoB,
AHTHBHpYCHas 3aluTa
¢usnueckux pabO4YMX CTaHUUH WU

cepBepoB:  Kaspersky  Endpoint
Security JUTST ousHeca -

Crangaptaeiii Russian Edition.
YueOHbIe ayTUTOPUN s | Mebenb: yueOHas MeOeIb IIporpammHoe  oOecricucHHEe B
OpOBeNeHUsI TabopaTopHbIX paboT. | TexHUUecKue cpeicTBa OOYUCHHUS: | paMKax MPOrpaMMbl  KOMIAHUH
JlabopaTopuss ~ ONTO3JCKTPOHHBIX | 3KpaH, MPOCKTOP, KOMITBIOTEP Microsoft “Enrollment for
ycrporicte U cucreM Nell19C, | Ob6opynoBanue: cpenHeuactoTHas | Education  Solutions” VTS
JlaGopartopusi KOMIIOHECHTOB | YCTaHOBKa HHJYKIIMOHHOTO | KOMITBIOTEPOB u CepBepoB
¢doronmku Nel122C Harpesa, nossipu3auuoHsbiid | KybaHckoro roCyAapCTBEHHOIO
MHKPOCKOII, CIIEKTPOMETP, | YHHBEpCUTETA U €ro (HHIHaloB,
KOMILJICKT JICTEKTOPOB | AHTUBHPYCHAsI 3aIuTa
SNIEKTPOMATHUTHOTO  HM3JTy4YeHHs], | pu3nueckux pabovmMX CTaHIUHA |
UMITyJIbCHBIE M HerpepbiBHBIE | cepBepoB:  Kaspersky  Endpoint
JIA3CPHBIC UCTOYHUKU Security JUTST ousHeca -

Crangaptaeiid Russian Edition.
Jist  caMOCTOSITeNbHOW ~ pabOThl  OOYYAIOMIMXCS  MPEAYCMOTPEHBI  IMOMELICHHS,

YKOMILJICKTOBAHHBIC CHGHI/I&HI/ISHPOB&HHOﬁ M€6€J'II)IO, OCHAIIICHHBIC KOMHBIOTepHOﬁ TEXHUKOU C
BO3MOYXHOCTBIO TIOJKITIOUCHHS K ceTH «HTEepHET» M 00eCreueHrueM J0CTyIa B AJICKTPOHHYIO
“H(pOPMaAIMOHHO-00Pa30BaTEIBHYIO CPEIY YHUBEPCUTETA.

HanMmenoBanue moMereHun aist
CaMOCTOSATENLHOM paboThI

OCHaIIIEHHOCTh IMOMEIEHUH IS
CaMOCTOSATENLHOM PaboThI

HepequL JIMIICH3UOHHOT' O
IporpaMMHOTr0 obecneyeHus

oOyyaroumxcst oOyyaronmxcst
[Nomernenue it caMOCTOATENbHOM | Meberb: yueOHas mebennb [Iporpammuoe  obecreueHue B
paboThl 00yJaroIuxcs (YuTanbHblil | KOMIUIEKT — crienuanu3upoBaHHON | paMKax  MpOrpaMMbl  KOMITAHHH
3an HaydHoii 6ubimorexu) MeOesH: KOMITBIOTEPHBIC CTOJIBI Microsoft “Enrollment for
Oo6opynoBanue: komnbroTepHas | Education  Solutions” VISt
TEXHHKA C MOJKIIOYEHHEM K | KOMIBIOTEPOB u CepBepoB
UH(POPMALMOHHO- Ky6aHnckoro rocyJapCTBEHHOTO
KOMMYHHUKAIIMOHHOMN CeTH | YHHMBEpCHTETA W €ro (HHIHAIIOB,
«uTepHeT» W JOCTYHNOM B | AHTHBHPYCHAs 3aIuTa
JJIEKTPOHHYI0  MH(OPMALMOHHO- | GU3MYECKUX pabO4YMX CTaHUUH W
00pa30BaTEILHYIO cpexy | cepsepoB: Kaspersky  Endpoint
o0pa3oBaTeNbHOM  opraHm3anuu, | Security JUISE OusHeca —




BeO-KaMepbl, KOMMYHHKAIIMOHHOE
o0opymoBaHue, 0OeCIICUHBAIOIICE
JOCTYl K  CEeTH  HHTEpHET
(mpoBogHOE COE/IMHEHUE u
OecrnpoBOHOC  COCMUHEHHE 10

texHonoruu Wi-Fi)

Crangaptaeiii Russian Edition.

[NomerneHne i caMOCTOSATENBHOI
paboTh! o0yuaronuxcs (aym.207C)

Mebeinb: yaeOHas MeOeib
Kommnekr  crenuanu3upoBaHHOM
MeOesr: KOMITBIOTEPHBIC CTOJIBI
Oo6opynoBanue: KOMIBIOTepHAS
TEXHHKA C TMOJKIIOYCHHEM K
uH(popMaLMOHHO-
KOMMYHHUKAIIMOHHOMN
«uTepHeT» W JOCTYIOM B
SNIEKTPOHHYI  HH(POPMAI[OHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
o0opyoBaHue, 0OeCIICUHBAOIICE
JOCTYl K  CETH  HWHTEPHET
(mpoBogHOE COE/IMHEHUE u
0ecrpoBOJTHOE  COECMHEHHE MO
texHonoruu Wi-Fi)

CCTH

[IporpammHoe  obecrieueHHe B
paMKax MpOrpaMMbl  KOMITAaHUH
Microsoft “Enrollment for
Education  Solutions” JUISt
KOMITBIOTEPOB u CepBEpPOB
Kyb6anckoro rOCYapCTBEHHOTO
YHHUBEPCUTETa W €ro (hUIHaIoB,
AHTHBHUpYCHas 3aluTa

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




Peuenszusn

Ha pabouyto nporpammy auctuiuinHbl «b1.B.04 Komno3utHble MaTepualbl B
paauopoTOHUKE»
JUTsl CTyIeHTOB HarpasiieHust moarotoBku 03.04.03 Paguodusuka (kBanudukaus (CTEIECHb)
" maructp ").

[Iporpamma noAroToByieHa U.0. 3aB. Kadeapoil paaquodu3uKku 1 HAHOTEXHOJIOTUN (PU3UKO-
texHuyeckoro (akynsrera PI'BOY BO «Ky6I'Y» Nanyukum Banepuem Bukroposuuem.

[Inan paboueil mporpaMMmbl BKIIOYAeT clienyromme pasaensl: «llenn u 3amauu
npeameray, «llomoxxenue npeaMera B CTPYKType OCHOBHOM 00pa30oBaTeNbHON IPOrpaMMbD»,
«Ilepeuenbp TpPOrpaMMHBIX pe3yJbTaTOB OO0yudeHus Mo mnpeametry», «lIporpammubie
pe3ynbTaThl, OTHOCSIIMECS K 00pa3oBaTelbHOM MporpaMMe Maructparypb», «OOmas
CIIOXKHOCTBh mpeameTay, (OOpa3oBaTelbHbIE TEXHOJOTHUU, MPOMEXKYTOUHAsI aTTecTalus
Onucanue popmara, npenmera oOydeHUs U METOAUKH, HHOOPMAIIMOHHOE U MaTepUaIbHO-
TEXHUYECKOE 0OecCrieueHHe.

[lnan paGoueit mporpammbl auctuiuiuHbl «b1.B.04 KommnosutHele maTepuanbl B
paaroOTOHUKE» COACPKUT HPHUMEPHI CPEACTB OLIEHUBAHUS JIsI KOHTPOJS pPE3yJbTaToOB
oOyuenus. B temarnueckoil mporpaMme MpeaMeTa BBIACNSIOT CIEAYIOINIHME KOMIIOHEHTHI:
JeKUUHU, J1Ta0opaTOpUM, MPAKTUUYECKUE 3aHATUS M CAMOCTOSTENIbHYI0 PabOTy CTYJIEHTOB,
COOTBETCTBYIOIIIME TPEOOBAHUAM 00pa30BaTEIbHBIX CTAHIAPTOB.

[Iporpamma mnoaroroBku wmaructpoB  HampasieHus 03.04.03  Papunodusuka
Hamnpasnennocts (nmpoduib) «KBaHTOBBIE yCTPONCTBA U paino(OTOHUKA) alalTUPOBaHA K
cnenupuke Oyaymed npodheccuoHaTbHOM JeATEIbHOCTH BBITYCKHHUKA, BKJIIOYAIOLIEH
HAy4YHO-HUCCIIEIOBATENBCKYIO (KAK OCHOBHOM BU/J ACSITEIBHOCTH ), MPOEKTHYIO N€ATEIbHOCTD.
Takum o6pa3om, mporpamma padOThl MO JAHHOW NHUCHUIUIMHE MOJHOCTHIO COOTBETCTBYET
®I'OC BO u OCHOBHBIM 00pa3oBaTEIbHBIM MpOTpaMMaM [0 HANPABJICHHIO MOATOTOBKHU
03.04.03 Papuodusuka, mnpodwmib KpaHTOBbIE ycTpoiicTBA M paauodOTOHHKA
(xBaudukarus (cTeneHb) "MarucTp') U MOXKET HCIOJIB30BaThCI B 00pa30BaTEIbHBIX
npoueccax B PI'BOY BO «KybaHckuii rocy1apcTBEHHBIN YHUBEPCUTETY.

[Tpodeccop kadeapsl ONTOIEKTPOHUKH
®uzuko-rexnuueckoro ¢akynprera PI'bOY BO «KyoIl'Y», .
TOKTOp (u3.-MaT. HAYK, AOLIEHT Se M. M. Bekuiun



Peuen3ns

Ha pabouyto nporpammy aucuuminHbl « 51.B.04 Komno3uTHbie MaTepHaJibl B
paanogoToOHHKE)
IUIsl CTyeHTOB HampasieHus nmoarotoku 03.04.03 Paguodusuka (kBanudukaius (cTerneHnp) "
maructp ").

[IporpaMMa noAroTosneHa u.o. 3aB. kadenpoit panio@u3HKiH 11 HAHOTEXHOIOTHH (PU3UKO-TEXHUYECKOTO
dakynsreta PI'BOY BO «Ky6I'Y» nouenrom [anytikiim Banepuem BuxropoBuyem.

Pabouast mporpamma BKJIHOYAeT CleIyOUIHe pa3fenbl: el M 3a4a4d AUCLUILUIUHBI, MECTO
OUCLUHUIUTMHBI B CTPYKTYpe OCHOBHOH 00pa3oBaTeNbHON MpPOrpamMMbl, MepedeHb IUIaHUPYEMBIX
pe3ynbpTaToB O00y4eHHs IO [OHUCLUUIUIMHE, COOTHECEHHBIX C I[IJIAHUPYEMBIMH pe3yJbTaTaMHu
OCBOEHHsI 00pa30BaTeNbHON MpPOrpaMMsl, OOLIYK TPYIOEMKOCTh NHCUHIUIMHBI, 00pa30BaTeNbHbIE
TEXHOJOTHH, (OpMBI  MPOMEXYTOUHOH  aTrTecTally, OMNHCAHHE  Yy4eOHO-METOJUYECKOTO,
MHPOPMALIMOHHOTO U MaTepHanbHO-TEXHUYECKOTr0 o0ecrnedeH st THCIUTIIHHEL

B  pabGoueili nporpamme gucuuminHel  «b1.B.04 KoMmno3uTHeie Marepuansl B
pamuodOTOHUKE» YyKa3aHbl MPUMEPHI OLIEHOYHBIX CPEACTB IJII KOHTPOJS pe3yJbTaTOB OOYHYEHHSI.
B TemariueckoM T[IaHe OUCLMIUIMHBL BBIACIEHBl CIEOYIOLIHE COCTABISIOLINE: JIEKLHH,
nabopaTopHble, 1IpaKTHYECKHe 3aHITHS M CaMOCTOsATeNnbHas padoTa CTYNEHTOB, OTBEyalollHe
TpeboBaHUsIM 00pa30BaTENBHOIO CTAHIAPTA.

PabGouass mnporpamma mnoArotoBkd MaructpoB Hampaeienus 03.04.03 Pagumodusuka
HanpaenenHocts (npodunb) «KBaHTOBBIE ycTpoHcTBa M paguoQOTOHIKA» OTBEHaeT creuupuke
Oynyuei npodeccuoHalbHON NesiTeNbHOCTH BBIITY CKHHKOB, B TOM qucie
HaY4YHO-HCCIeI0BaTeNbCKON (KaKk OCHOBHAs); IPOEKTHON JesiTEeNIbHOCTH.

Takum o6pa3om, paboyasi mporpaMMa AUCUUILTHHBI TOTHOCTLI0 cooTBeTcTBYeT @I'OC BO 1
OCHOBHOM 00pa3oBaTenbHON mporpamMme mo HamnpaeiaeHuto noarotoBkd 03.04.03 Panunodwusuka,
npobuns KBaHToBble ycTpoicTBa M paanodoToHuka (kBanudukainus (creneHsp) "Maructp") u
MO>KeT OBITh Hconb30BaHa B yueOHOM mpoiecce B PI'BOY BO «KybaHckuit rocynapcTBeHHbIH

YHHUBEPCUTET».

PykoBoauTenb rpymnisl [0 NpOeKTHPOBAHUIO OECIIPOBOIHBIX CUCTEM CBA3U

Otpnen no NpoeKTHPOBAHHIO CTAHLIHOHHBIX COOPYIKEHHH CBS3U o s
[Oxub1i punnan [TAO «I'MITPOCB3b»
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HauanpHHK oTHena rno IMPOEKTHPOBAHUTIO
CTaHLHOHHBIX COOpy)KﬁHPII/I CBs3H
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