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1. HEJIX OCBOEHUA

1.1 | Llenn ocBOSHMS TUCHUILIMHBL: OOYIHUTH TOCTAHOBKE M IIPOBEACHHIO FICCIICIOBAHUN peaTbHON CTPYKTYPHI U COCTaBa
MaTepuaIoB

1.2 | 1. MccnenoBaTh peasbHYIO CTPYKTYPY MaTepuaoB (IeeKTsl KPUCTATHIECKON CTPYKTYpBI, HX pacHpeelieHie, aTOMHBIH
COCTaB)

1.3 | 2. Mcnonp30BaTh COBPEMEHHYIO BEIYUCIUTENbHYIO TEXHUKY IS aHAIH3a AKCIIEPUMEHTAIBHBIX JAHHBIX O CTPYKTYpe U
CBOMCTBAX HEPABHOBECHBIX KOHICHCUPOBAHHBIX CUCTEMAX.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOTr'PAMMBI

Bnox OIT: OT/

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aroerocs:

2.2 JAucuunianubl (MOIY/IM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I5) HEOOX0AUMO KaK
NnpealecTByIee:

2.2.1 | Meroapl AMarpaMMHOM TEXHUKA U KOHTHHYAJIbHOTO HHTETPUPOBAHUS

2.2.2 |IIna3mMoHHKa ¥ MeTaMaTepralIbl

2.2.3 | CBepXIIpoBOIAIINE METaMaTePHANBI JIJIsl CBEPXBBICOKOUACTOTHBIX M TEPAarepPLOBBIX YCTPONUCTB

224 COBpeMeHHLIC KBAaHTOBBIC TCXHOJIOT'YH B HOHprOBO,I[HHKOBOﬁ OJICKTPOHUKE

2.2.5 | ®uzuka KUAKOKPUCTALTUIECKUX MEMOpaH

2.2.6 |IloarotoBka K Mpouexype 3aliyuThl U 3al1Ta BBITYCKHOW KBATU(PHUKATHOHHON paboThI

2.2.7 |IIpegnumnioMHasi MpaKTUKa JJIsl BBIOJTHEHUS BBITYCKHON KBaTM(DPUKAIIMOHHOM paboThI

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMHA

OIIK-4: CnocodeH onpenesite cepy BHeAPEeHHUS pPe3yIbTaTOB HAYYHBIX HCCJIEI0BAHUI B 00J1acTH CBOeii
npogeccCHOHATBHOI 1esITeJIbHOCTH, IEMOHCTPUPOBATH NPAKTHYECKHE HABBIKH JIJISl PellleHUs] CJI0KHBIX 3a/1a4,
BBINOJTHEHHSI CJIOJKHOTO MPOEKTHPOBAHUS, 2 TAKKE MPOBeIeHHs] KOMILIEKCHBIX UCCIeI0BAHMIT, 3HAHNE YKOHOMHYECKHUX,
OpPraHM3alHOHHBIX U YIPABJIEHYECKHX BONPOCOB, TAKHX KaK: YNpPaBJIeHHE MPOEKTAMH, PHCKAMHI M H3MeHEHUSIMH

3HaTh:

OIIK-4-31 MeToabl HayYHBIX HCCIEA0BAHUI CTPYKTYPHI U CBOWCTB MaTepHaoB

OIIK-2: CnocodeH B cdepe cBoeii mpodeccuoHaTbHO 1esITeIbHOCTH 0CYIIECTBJIATH MOJIETMPOBAHNE, AHAIU3 U
IKCICPUMEHTDI B LIEJIAX NMPOBEACHUA A€TAJTBHOI0 UCC/ICIOBAHNSA, OPIraHU30BbIBATH CAMOCTOATE/IbHYIO M KOJIJICKTUBHYIO
HAYYHO-UCCIIE0BATENBCKYIO 1eSITeJIbHOCTD ISl MOMCKA, BLIPA0OTKH U NPUHATHUS pelieHuii B 001acTu GuU3NKH,
AeMOHCTPHUPOBATH MPOIBUHYTHIE HABBIKA PAGOTHI B J1a00PaTOPHAX / MACTEPCKHUX, CIOCOOHOCTH pa3padaThIBaTh H
MPOBOJIUTH IKCIICPUMEHTAJBbHBIC UCCICTOBAHUA, KDUTHYECCKH OLICHUBATH JJaHHBIC U /1€J1aTh BHIBOAbI

3HaTh:

OIIK-2-31 MeTo1bl MOACTUPOBAHUS, IPOBEICHUE AHAIN3A U SKCIICPUMEHTOB

OIIK-4: Cnocoden onpenesite cepy BHeAPEHHS Pe3yIbTaATOB HAYYHBIX HCCJIEI0BAHUI B 00J1aCTH CBOEii
HpO(l)ECCHOHaJ]bHOﬁ ACATEJIbHOCTH, JEMOHCTPUPOBATDH MPAKTHYECKUEC HABBIKU VISl PCIICHUA CJI0KHBIX 3a1a4,
BBINOJIHEHHS CJI05KHOTO MPOEKTHPOBAHUS, 2 TAK)Ke MPOBEJIeHHs KOMIIEKCHBIX HCCIe10BAHUI, 3HAHUE IKOHOMUYECKHUX,
OpraHH3aNHOHHBIX U YPABJIEHYECKHX BONPOCOB, TAKHX KaK: YNpPaBJIeHHE MPOEKTAMH, PHCKAMHI M H3MeHEeHHsIMH

YMmerb:

OIIK-4-Y1 ncnons30BaTh COBPEMEHHYIO allllapaTypy B METOJaX HAyYHBIX HCCIIEIOBAaHUN CTPYKTYphI U CBOMCTB MaTepHAIOB

OIIK-2: CnocobeH B cdepe cBoeii mpodecCHOHATBHOM JesITeJJbHOCTH OCYLIECTBIATh MOJCTHPOBAHUE, AHAJIU3 U
JKCIEPUMEHTBI B IeJISIX POBEICHHA 1eTAIBLHOI0 HCCJIC0BAHNS, OPrAaHU30BBLIBATH CAMOCTOSITEJbHYIO H KOJLUICKTHUBHYIO
HAY4YHO-UCCJIEJ0BATE/IbCKYIO 1eTeJbHOCTD ISl IOMCKA, BbIPA0OTKU U NIPUHATHUS pelieHuii B 00aacTi GU3NKH,
AeMOHCTPHPOBATH MPOJBHHYThIC HABBIKU PAGOTHI B J1a00paTOPHAX / MACTEPCKHX, CIOCOOHOCTL Pa3padaTbIBATh H
NMPOBOJAUTH IKCIEPUMEHTATBHbIC HCCJICI0BAHNA, KpHTHYCCKH OLICHHBATH JaHHbIC H 1eJaTh BbIBOJbI

YMmerb:

OIIK-2-Y1 npoBoauTh AeTaldbHbIE UCCIEOBAHUS ,0pPTaHU30BbIBATh CAMOCTOSATEIbHYIO HAyUHO-HUCCIE0BATENbCKYIO IESTEIbHOCT

OIIK-4: CniocodeH onpenesite cepy BHeAPEHHUS Pe3yIbTATOB HAYYHbIX HCCJIEI0BAHUI B 00J1aCTH CBOEii
npogecCHOHATBHOI AesITeJILHOCTH, JIEMOHCTPHPOBATH NMPAKTHYECKHE HABBIKH /IS PelIeHUs] CJI0KHBIX 3a71a4,
BBINOJIHEHHS CJI0KHOTO MPOEKTHPOBAHNS, 2 TAK)Ke MPOBEJIeHHs KOMILIEKCHBIX HCCIe0BAHUI, 3HAHUE IKOHOMUYECKHUX,
OpPraHH3aNHOHHBIX U YPABJIEHYECKHX BONMPOCOB, TAKHX KaK: YNpPaBJIeHHAE MPOEKTAMH, PUCKAMHI M H3MeHEeHHsIMH

Baanernb:




OIIK-4-B1 meToaukoit HccneOBaHUS CTPYKTYPhI M CBOMCTB MaTepHAIOB

OIIK-2: CnocobeH B cdepe cBoeii npodecCHOHATBHOM JesiITeJIbHOCTH OCYLIECTBIATh MOJCIHPOBAHUE, AHAJIU3 U
JKCIEPUMEHTBI B IeJISIX POBEICHHA 1eTAIbLHOI0 HCCJIC0BAHNS, OPrAaHU30BbLIBATH CAMOCTOSITEJbHYIO H KOJLUICKTUBHYIO
HAYYHO-HCCIIE0BATE/IbCKYIO 1eITeJbHOCTD UISl IOMCKA, BbIPA0OTKU U NIPUHATHUS pelleHuii B 00aacTi Gu3NKH,

AeMOHCTPHPOBATH MPOJBHHYThIC HABBIKU PA0OTHI B J1a00paTOPHAX / MACTEPCKHX, CIOCOOHOCTh Pa3padaThIBATh H
NPOBOJAUTH IKCIEPUMEHTATbHbIC HCCJIET0BAHNA, KpHTHYCCKH OLICHHBATH JaHHbIC H 1eJaTh BbIBOJbI

Baangern:

OIIK-2-B1 meronamMu MOJIEIUPOBaHUS

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | JIuteparypa | IlpumedaHue KM Boinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3. sieMble
KOMIIeTeHIUH pecypcsl padoThI
Pasnen 1. Onpenenenune
XapakTepa MaJoyIJI0BbIX
rpaHul

1.1 Omnpenenenue xapakrepa 2 2 OIIK-2-31 JI1.1J12.1J13.
MAaJIOYTJIOBBIX I'PaHMI, UX OIIK-2-Y1 1
pa3opHeHTAIH U THUIIA OIIK-2-B1 21
BXOJISIIHUX B HUX JUCIOKAIINN OIIK-4-31
¢ moMouIso ortorpaduit OIIK-4-Y1
3JIEKTPOHHO- OIIK-4-B1
MHUKPOCKOTTHIECKIX
M300paKeHnH ¢ 3aJaHHBIMU
U paKIHOHHBIMU
yenosusivu /T1p/

1.2 ITonroToBka K NpakTU4eCKUM 2 25 OIIK-2-31 JI1.1J12.1J13.
3aHATUAM. BhinonHeHue OIIK-2-Y1 1
pedeparos. /Cp/ OIIK-2-B1 21

OIIK-4-31
OIIK-4-V1
OIIK-4-B1

1.3 Ucnons3oBanue 2 2 OIIK-2-31 JIT.1J12.1J13. KMI1 P1
ocoOeHHOCTEH OIIK-2-V1 1
T PaKIIMOHHOTO KOHTpacTa OIIK-2-B1 €]

JUIs aHAIIU3a XapaKTepPUCTHK OIIK-4-31
Y TIPUPOJIBI JUCTOKAIIMOHHBIX OIIK-4-V1
nerenb. /TIp/ OIIK-4-B1
1.4 [ToaroroBka K mpakTU4ECKUM 2 25 OIIK-2-31 JIT.1J12.1J13.
3aHsATUAM. BeimonHnenue OIIK-2-V1 1
pedeparos. /Cp/ OIIK-2-B1 21
OIIK-4-31
OIIK-4-V1
OIIK-4-B1

Pasgen 2. AHauus u

00paboTKa THIMYHBIX

AUpPaAKINOHHBIX TaAHHBIX.

MopenupoBaHue

H300paxeHusi BLICOKOIO

pa3penieHust

KPHUCTA/LUINYeCKOM

peleTKu

2.1 Ananus u o6paboTka 2 2 OIIK-2-31 JIT.1J12.1J13.
TUIHUYHBIX TUQPAKINOHHBIX OIIK-2-V1 1
JTAHHBIX JIJIST aMOPGHBIX OIIK-2-B1 21
MaTEpHUaJIOB U JPYrux OIIK-4-31
HEPaBHOBECHBIX OIIK-4-V1
KOHJEHCUPOBAHHBIX OIIK-4-B1

cucrem. /Ilp/




2.2 [ToaroroBka K MpakTUYECKUM 2 25 OIIK-2-31 JI1.1J12.1J13.
3aHATHAM. BBIoTHEeHHE OIIK-2-V1 1
pedeparos. /Cp/ OIIK-2-B1 21

OIIK-4-31
OIIK-4-V1
OIIK-4-B1

2.3 MogaenupoBanue 2 2 OIIK-2-31 JI1.1J12.1J13.
M300paKeHUsT BBICOKOTO OIIK-2-Y1 1
pasperieHus OIIK-2-B1 21
KpPHUCTaJUIMYECKOM peleTK! OIIK-4-31
Ha OBM. Pacuer OIIK-4-Y1
nepeaaToYHoi GpyHKIHMH OIIK-4-B1
3NIEKTPOHHOT'O MUKPOCKOTIA

Mp/

2.4 [ToaroroBka K mpakTUYECKUM 2 25 OIIK-2-31 JIT.1JI12.1J13.
3aHsATUsAM. Beimonnenue OIIK-2-V1 1
pedeparos. /Cp/ OIIK-2-B1 31

OIIK-4-31
OIlK-4-VY1
OIIK-4-B1

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHbie MeponpusTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, IK3aMeH U T.I), BOMPOCHI I
CaMOCTOSITeIbHOI MOATOTOBKHU

ITpoBepsiemble
Kon Kontponsroe HHIIKATOPBI Bomnpocs! 1 moAroTOBKH
KM MEpPOIPUATHE A bl p A A
KOMIETEeHIHH
KM1 Pedepatst OIIK-4-31;0I1K-4-
V1;0IIK-4-B1;0IIK | 1. Mexanu3msl (opMHUPOBaHUS AU(PAKIUOHHOTO H300paKEHNUS B
-2-31;0I1K-2- METO/IaX PEHTI€HOBCKOM TOTIOTpa(uH.
¥1;0I1K-2-B1 2. ATOMHO-CHJI0Basi MUKPOCKOIIHS.

3. PerTtrenoBckas Au(paknnoHHAs MHUKPOCKOIIHS

5.2. Ilepedyenn padoT, BbINOJIHsAeMbIX 10 JucnuiinHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

IIpoBepsiemble
WHIUKATOPBI CopeprkaHue padoThI
KOMITETEHIINH

Kon Hazpanue
paboTsI paboTsI

P1 Pedepatst OIIK-4-31;0I1K-4- | Hanucanue pedeparoBs 10 3aJaHHOI TeMaTHKe
V1;0I1K-4-B1;0IIK
-2-31;0I1K-2-
V¥1;0I1K-2-B1

5.3. OlIeHO‘lHl)Ie MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne ﬁl/IJ'leTOB, TECTOB U T.l'[.)

OK3aMeH He MpeycCMOTpeH

5.4. MeToauka OLIeHKH 0CBOCHHS AUCUMILIMHBI (Moay.1s, npakTuku. HAP)

Kpurepuu onenupanus

1. Otnuuno PedepaTtuBHOE 3amaHKE BBIIOIHEHO B MOJHOM 00beMe, 00yqaroUIuiics: MPOSBUI BEICOKUN YPOBEHD
CaMOCTOATCIBHOCTHU U TBOp‘{GCKMﬁ IoaAXOoa K €ro BbIITIOJIHEHUIO.

2. Xopomio PedeparuBHOe 3a1aHre BHITIOTHEHO B TIOJTHOM 00beMe, UMEIOTCSI OTACTIbHBIC HEIOCTATKU B 0(OPMIICHUN
MPEACTaBIEHHOTO MaTepHana.

3. Y1oBNeTBOPUTENLHO 3aaHHE B LIEJIOM BBIIOIHEHO, OHAKO UMEIOTCSI HEAOCTATKH MIPU BHIIIOJHEHUH B XO/€ MPAKTUKH
OTAENBHBIX PA3eNoB (JacTeil) 3aJaHus, UIMEIOTCS 3aMeYaHHs 110 0(pOPMIICHHIO COOpPaHHOTO MaTepHaa.

4. HCyﬂOBHeTBOpI/ITCHBHO 3a;[aHI/1e BBITIOJIHCHO JIMIIb YaCTHYHO, HMCHOTCA MHOI'OYHMCJICHHBIC 3aMCYaHU 110 0(1)OpMJICHI/HO
co0paHHOT0 MaTepuaa.

ITpu moNOXXUTENBEHBIX OLICHKAX 3a pedepaTHBHOE 3aJaHNE U MTOJIOKUTESIHHOM OTBETE Ha IIOCTABICHHBIE BOIIPOCHI CTYACHT MOTy4YaeT
"3auer”

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENH 3arinaBue Bubnuorexa W3narenscTBO, TOI




ABTOpBI, COCTaBUTENH

3arnaBue

Bubnuoreka W3narenscTBO, TOI

JI1.1 |Aponun A. C,,
T'onuapor B. A.,
Cysopos 2. B., np.,
Cygopos 2. B.

DU3NKO-XUMHUS U TEXHOJOTHS
aMOp(HBIX U
MHKPOKPHCTATUTIYECKIX
crtaBoB: J1ab. paKkTuKyM 11
cryn. cren. 11.05

bubmunorexa MUCuC

M.: Vueba, 1988

6.1.2. JlonoTHUTeILHAS JIMTepaTypa

ABTOpLI, COCTaBUTCIIN

3araBue

Bubnnoreka W3nmarenbCcTBO, TOI

JI2.1 | Cxkaxos lO. A., Bapau
K. B., Dmmreitn I'. H.,
Ckaxos 10O. A.

Kpucramnorpadus,
peHTresorpadus u
AJIEKTPOHHAS] MUKPOCKOIIHSI:
Pazn.: PentreHorpaduueckue
METO/IbI aHAJIN3a: y4el.
nocobue s ctyn. cremn. 0401,
0404, 0408

bubmmorexa MUCuC

M.: Vueba, 1985

6.1.3. MeTtoanueckue pa3padoTKku

ABTOpBI, COCTaBUTEIU

3araBue

Bubnuoreka WsnaTenscTBO, IO

JI3.1 | Jdpsixonosa H. I1.,
WBanos A. H.,
I'pumuna P. I1.

Kpucramnorpadmns,
penTrenorpadus u
3JIEKTPOHHAS MUKPOCKOITHSI:
Pazn.:
MukpopeHTIeHOCIIEKTPAIbHBII
aHaIM3: METOJI. YKa3aHUsI IS
BBITIOJTHEHHS IOM. 3aJaHuH
'Pacuer xoHIEHTpaMii
3JIEMEHTOB 110 JaHHBEIM MAP'
s cryn. crient. 11.01, 11.04,
11.05, 11.06, 11.07, 11.10,
11.04a

Bbubmmorexa MUCuC

M.: Vueba, 1991

6.2. [lepeyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOH ceTn « AHTepHET»

Karanor Poccuiickoif rocynapcTBeHHOH OHOIMOTEKN
(PT'B) [DnexrponHsIii pecypc]. —

http://www

o1 aleph.rsl.ru (Ccbutky Ha BHEIIHU# caiiT.)CChUIKA HA
BHCIIIHUMA CAWT..
6.3 IlepeueHb MPOrpaMMHOIO odecnedeHust
1 JIunensuu I1O Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u

PerUsr

1.2 | ESET NOD32 Antivirus

I1.3 | Win Pro 10 32-bit/64-bit

6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX

N.1 |— Hayunas snexrponnas 6ubnuorexa eLIBRARY https://elibrary.ru/
7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
Ayn. | Hasuauenune OcHarexne
AB-102 VYueOHas ayTuTopHs KOMIUIEKTH  JTaOOpaTOPHOW TOCYABl IJIs  BBITOJTHEHHS

nabopaTopHbIX paboT - 15 mT., BRITDKHOW mKad - 1 T,
BEChl aHaJUTHYecKue - 1 IT., Bechl JabopaTopHelie -1 mT.,
nmabopartopHast nocyna, XHMHUYECKUE PEaKTUBBHI,
NIEPCOHANBHBIA KOMIBIOTEP-8 IIT., IPOEKTOp - 1 IUT., SKpaH
JUISL TIpoeKTopa - | IT., yHUBepcadbHas pa3pbIBHAS MaIlMHA
-1 mrT., Tpubomerp - 1 mr., 3J[-npuHTep - 2 IUT.,Ipecc
BYJIKAHM3AI[MOHHBIA - 1 IIT., ITHEKOBBIM SKCTpyaep - 1 mir.,
KOMILIEKT yaeOHOU Mebenn

YnraneHsrit 3a1 Ne3 (B)

KOMIUISKT ~ ydeOHOM  wmebenmm Ha 44  Mecta  UId
obyuaromuxca, MOV Xerox VersaLink B7025 ¢ dynxueit
MaciiTabupoBaHus TEKCTOB M u3o0paxenudt, 8 IIK ¢
nocrynom k HWUTC «Uutepuer», OUOC yHuUBepcutera
yepe3 JHYHBIN KaOwHeT Ha Tuatopme LMS Canvas,
munen3uonHsie nporpammsl MS Office, MS Teams, ESET
Antivirus.




8. METOAUYECKHE YKA3AHUSA JJIAA OBYYAIOIIUXCA

JucrunnmHa TpedyeT 3HAYUTEIFHOTO 00BeMa CaMOCTOSITENIbHOM paboThl. OTAenbHbIC yIeOHBIE BOIIPOCH! BEIHOCATCS HA

CaMOCTOSITEIBHYIO TPOPAOOTKY U KOHTPOJIHUPYIOTCSI TOCPEICTBOM TEKYyIel arTecTaiun. KauecTBeHHOE OCBOCHUE AHMCIIMILUTNHBL
BO3MOJKHO TOJIBKO IIPH CHCTEMaTHYECKOI CaMOCTOSATEIbHON paboTe, 9TO TOAICPIKIBACTCS CHCTEMOM TEKYIIeH 1 pyOeKHON
aTTecTanuu

Jlns u3ydeHus AUCHUILTHHEI B OMOIMOTEeKe By3a OKHA OBITh B HATMYUU 00A3aTelbHAs U JOMOTHUTENbHAs yueOHast TuTepaTypa
10 pEeKOMEHJaI1HU Kaderpsl.




