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I.LLIEJIM M 3AJIAYU TUCLUATIIMHBI (MOYJIST):

Henpto  mucuurmimabl  «COBpeMEHHBbIE — HAmlpaBJICHUS  Pa3BUTUS  (DPU3HYECKOTO
MAaTE€pUATIOBEACHUS SBISAETCS O3HAKOMIICHHE CTYACHTOB C COBPEMEHHBIMM HAIPABJICHUSAMH U
JOCTHKEHUSIMU B 00JIaCTU (PU3MUECKOI0 MaTepUAIOBEACHUS, Pa3BUTHEM UX AHAJIUTHYECKUX U
HCCIIEIOBATENbCKUX HABBIKOB B 3TOM oOsiacTu. 3ajayaMy JUCUUIUIMHBI SIBJISIETCS M3Y4YEHHE
OCHOBHBIX TIOHATHA W METOJOB (DM3MYECKOTO MaTepUAIOBENICHHS, O3HAKOMJICHHE C
COBPEMEHHBIMM  METOJAaMU  MCCIIEOBAaHUA MaTEpPUAIOB, PACCMOTPEHHE COBPEMEHHBIX
TEHJCHIIMI ¥ HalpaBJICHUN B pa3BUTUU MaTEpUAJIOBE/IEHUS, aHAJIN3 U 00CYX/IEHUE aKTyaJIbHbIX
mpo0JieM U BBI30OBOB, CTOSIIMX TMepea (U3MYECKUM MaTepHalOBECHUEM, NPAKTUYECKOEe

IMPUMCHCHUC MOJIYUCHHBIX 3HAHUH B HCCIICA0BATCIIBCKUX IMMPOCKTAX.

II. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

HI/ICHI/IHHI/IHa ((COBpeMeHHBIe HaIpaBJICHUA PAa3BUTHA (1)I/ISI/IIIeCKOFO MaTCpHUaIOBECACHUSA»
BxoguT B Moayidb Bb1.0.06, oTHocsmuiics K o00s3aTenbHON YacTH 1uKiIa bl ocCHOBHOM
oOpa3zoBaTrelbHOM  TpOrpaMMbl 1O  HAIMPaBICHUIO: 11.04.04  DaexTpoHMka H
HAHOJJIEKTPOHMKA, popuib “ U3mepeHue u MoauduKauus CBOCTB HAHOMATEPUAJIOB U
HAHOCTPYKTYP .

Jlia u3yueHus: AaHHOM y4uyeOHON MUCHMIINHBI (MOIYJisl) HEOOXOIUMBI 3HAHUS, YMEHUS U
HaBbIKU, (OPMUpPYEMBIE NPEAIIECTBYOIUMU AUCIUTIIMHAMM:
- Mexanuxka;
- Monexynapnas ¢pusuxa;
- Dnekmpuuecmeo u MazHemusm,
- Konebanus u eoanvl. Onmuxka,
- Amomnas gusuxa;
- Mamemamuyeckuii ananus;
- Ananumuueckas ceomempusi;
- Jluneunas aneedpa,
- Bexmopnblil u meH30pHbIlL AHATUS;,
- lugppepenyuanvrvie ypasuenus,
- Unmezpanvuvie ypasHenus u 8apuayuoHHoe UCHUcieHue;
- Teopus ¢hynxyuu KOMRIEKCHO20 NEePeMeHHO20;
- Teopemuueckas mexanuxa,
- Keanmoeas mexanuxa.

[lepeyenp mnocnenyromuxX Yy4eOHBIX TUCHMIUIMH, IS KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHUS U HaBBIKH, (hOopMUpyeMble TaHHON Y4eOHON AUCIUTUIMHOMN:
- Mamepuanv HanosiekmpoHuKu,
- [Ipakmukym no ouacHocmuke Mamepuanos 31eKmpOoHUKU



1. TpeboBaHus K pe3yibTATAM OCBOCHHS M CHUILIHHBI

[Iporiecc ocBOoeHMS AMCHUIUIMHBI HAmpaBleH Ha (QOPMHUPOBAHHE KOMIIETCHIMNA B
cootBerctBuu ¢ ®I'OC BO u OI1 BO 1o gaHHOMY HanpaplIeHHIO MOJrOTOBKH (CIEHUATBLHOCTH)
11.04.04 DnekTPOHHKA U HAHOIJIEKTPOHUKA

Ilepeuens MIaHUpyeMbIX pe3yJIbTATOB 00y4YeHHS N0 JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHIAUKATOPAMU JTOCTUKEHUSI KOMIIETEeH Ui

KoMmnerenunus HNuauxaropsl Pe3yabTarsl 00yueHus
KOMIIeTeHIM i

OIIK-3: Cnoco6en | M/I-1.0TIK-3 3naer 3HaTh:
proOpeTaTh U | IPUHIUIIBI ba3oBble OCHOBBI BBEIEHUS B CBOEH
HCIOJIb30BAaTh  HOBYIO | IpUOOpETEeHMS, peIMEeTHOU 00IacTH.
nHopManuo B CBOel | 00pabOTKH, aHaM3a W | YMETh:
MpeIMeTHOM 00yacTy, | UCIOJIB30BAHUS Onpenenstb  Opeaesibl  MPUMEHUMOCTH
npemiaraThb HOBBIE | HEOOXOIUMOI OCHOBHBIX TOJIOKEHHI CBOEW MPEAMETHOU
uaeM W TOoAXOoAbl K | mHpopManuu B CcBOeH | 00aacTy.
PELICHUIO MpeAMETHON 00IacTH. Bnaners:

HWHXXCHCPHBIX 3a1a4

HaBbikamMu pemnieHus 3JIeMEHTapHBIX 3319
B CBOEH MpeMETHOM 00IacTH.

N-2.0I1K-3 Ymeer
HCIIOJIb30BATh
COBPEMEHHBIE
uHpOpMAIMOHHBIE U
KOMIIBIOTEPHbBIE
TEXHOJOTHH, CPEICTBA
KOMMYHUKAaIUH,
CIOCOOCTBYIOIIIHE
MOBBIIICHUIO

s dexTuBHOCTH
Hay4YyHOH u
obOpasoBarenbHOU cdep
JEeSITEIbHOCTH.

3HaTE:
MaremaTuyeckuil anmapar, Mmo3BOJISIOUIUN
pemaTh byHIaMEHTATBHBIC 3aJ1a4u

MPHUKJIATHOTO U MHXKEHEPHOTO XapakTepa B
CBOEH MPEeAMETHOM 00J1acTH.

YMmeTsh:

Onpenenarp MeTOABl W TOAXOABI IS
penieHus 3a1a4 MPUKJIATHOTO u
WHXXEHEPHOTO XapakTepa B cBoeH
MIpEAMETHOM 00IacTH.

Bnanetn:

HaBpikamu pemieHus (QyHIaMEHTaIbHBIX
3aJa4 B CBOEW IMpeaMETHOW o0yiacTu B
paMKax WH)KCHEPHOM JeSITeIbHOCTH.

HJI-3.0IIK-3 Bnaneer
METOAaMH
MaTeMaTHYECKOI0
MOJCIIUPOBAHUS
puoOpPOB u
TEXHOJOTHYECKHUX
MIPOLIECCOB c
HCIIOJIb30BAHHEM
COBpPEMEHHBIX
UH(GOPMaIIMOHHBIX
TEXHOJOTHH.

3HaTh:
MPUHIIMIIBI pabOThl 000PYI0BaHHUSL.
YMmerTs:

MOJIETTUPOBATH IPUOOPBI u
TEXHOJIOTHYSCKHE MPOIECChI c
HUCII0JIb30BaHUEM COBPEMEHHBIX
WH(OPMaIMOHHBIX TEXHOJIOTHH.

Bnaners:

CIIOCOOHOCTBIO MOJETUPOBATH MPHOOPHI U
TEXHOJIOTUYECKUE IIPOLECCHI c
HUCIIOJIb30BaHUEM COBPEMEHHBIX

UH(POPMALIMOHHBIX TEXHOJIOTUH.




IV.COAEP)KAHUE U CTPYKTYPA JUCIIUIIJIMHBI

O0beM TMCHMILIHHBI COCTABJIsSIET b 3aUeTHBIE eUHUIBI, 216 Yacos,
B TOM 4mcjie 82 4acoB KOHTAKTHOW padoThI.

N3 Hux_36 9acoB — mpaKTHYECKas MOATOTOBKA.

@®opMa POMEKYTOUYHOM ATTECTALUM: IK3AMEH.

4.1. Conepmaﬂue AUCHUIIJIMHBI, CTPYKTYPUPOBAHHO€ 10 TeMaM, ¢ YKa3aHUEM BUI0B yqeﬁm)lx 3aHSATHIH U OTBEJEHHOI0 Ha
HHUX KOJIHYECTBA aKaAJIEMHUYCCKHX YaC0B

Ne Pa3znen qucuuninHbl/TemMa Bunbr yaeGHO paboTHI, dopMa TeKylIero
n/H 3 BKJIIOYAsl CAMOCTOSITENIbHYIO pa00Ty 00yUarouuxcs, | KOHTPOJIf
2 MPaKTUYECKYIO MOATOTOBKY U TPYJIOEMKOCTh ycneBaeMocTu/
E (B "acax) dopma
X MPOMEKYTOYHOM
= s arTecTaluu
= KonrakTHas paboTa nmpemnoaBarens ¢ < (o cemecTpam)
§ 00yJaromuMucs S
5 g =
= A~
= R 5.2
z 2 2
2 =% &
S S = = o
]
o < = = (@) =
5 : < g Jlekuusn | Cemunap/ Koucyabranust
g = = IIpakTHYecKoe,
= ) >,
8 Q g e JabopaTopHoe
A e 3aHATHE
1 2 3 4 5 6 7 8 9 10
1 Omnpenenenne u e ¢usmuueckoro | 1 8 4 DKcmpecc-onpoc
MaTepuaioBeICHUS 2 2
2 OCHOBHBIE TOHATUSI M METOABl HcchenoBaHus | 1 14 4 4 6 DKcmpecc-onpoc.
MaTepuaioB CobOecenoBanue
3 Pounp (uznyeckoro MartepuanoBefeHus B | 1 10 2 2 6 DKCIpecc-ompoc.
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COBPEMEHHBIX TEXHOJIOTHSIX. CobecenoBanue
4 PeHTreHOCTpYKTYpHBIN aHaJH3. 14 4 4 6 DKcrmpecc-omnpoc.
CobecenoBanue
5 CHEeKTPOCKOIHUS U CIIEKTPOMETPHSI MATEPUAIIOB. 12 2 4 6 DKcmpecc-onpoc.
CobecenoBanue
6 DNeKTPOHHAs MUKPOCKOIIHS U MUKPOAHAIIH3. 10 2 2 6 DKcmpecc-onpoc.
CobecenoBanue
7 SlnepHasi MarHUTHAsI PE30HAHCHAS CIIEKTPOCKOTIHSI. 10 2 2 6 DKcIpecc-ompoc.
CobecenoBanue
8 CBoiicTBa HAHOMATEPUAJIOB. 10 2 5 6 DKcmpecc-ompoc.
CobecenoBanue
9 MeTo/1bl CHHTE3a HAHOMATEPHAJIOB. 10 2 5 6 DKcrpecc-ompoc.
CobecenoBanue
10 | IlpuMeHeHHEe HaHOMATEPHAJIOB B  PA3IMYHBIX 10 2 6 DKcrpecc-onpoc.
o0racTsx. 2 CobecenoBanue
11 | Marepuansl Ui COTHEYHBIX OaTapei. 2 2 3 DKcrnpecc-onpoc.
7 CobecenoBanue
12 | DHeprosddekTUBHBIC MaTEPHAIIBL. 2 2 6 DKcmpecc-ompoc.
10 CobecenoBanue
13 | Marepuanbl  JUIs  CHIDKEHHS  DKOJOTMYECKOM 2 3 DKcrnpecc-onpoc.
Harpy3KH. 2 CobecenoBanue

7
14 | CgolicTBa CynepIpoOBOHHUKOB. 2 2 6 DKcrnpecc-onpoc.
10 CobecenoBanue
15 | MarHuTHBIE MaTepHallbl U UX TPUMEHEHHE. 2 2 6 DKcrnpecc-onpoc.
10 CobecenoBanue

DK3aMeH 10+
54
HToro yacos 216 36 36 80 10454




4.2. I1;1aH BHeayTUTOPHOI CaMOCTOSITEIbHOIH Pa00Thl 00YYAOIIUXCS 110 TUCIHUILIMHE
CaMocTosTenpHas pabora o0ydJaronuxcs YuelHo-
OHCHO‘IHOC METOJUYCCKOC
CeMeCTp HasBanue pasaciia, TCMbI B o 6 CpOKI/I pr&oeMKOCTL CPEICTBO obecrieuenue
U] CAMOCTOSATEILHON PabOThI BBITOTHEHHS (uac.) pen CAMOCTOSTEILHOI
paboTsl
1 |Ompenenenne u 1enu (usnyeckoro| IloaroroBka k ayAuTOPHBIM 3aHSTHSM 11O DKcrpecc-ompoc [1-4]
MAaTepHaTOBEICHHS yKazaHHOH TeMe. [3yueHue HaydHOl 1 B teuenne 2
CHeLMalIbHOM y4eOHOI JuTepaTyphl. cemecTpa
1 |OcHOBHBIE  MOHATHS W MeTObI| IIOArOTOBKA K ayIMTOPHBIM SAHATHAMTIO | o 6 Dkcnpecc-onpoc [1-4]
JFICCIIEIOBAHNS MaTEPHAIIOB YKa3aHHOH TeMe. I/I3yqeuH1/1e Hay4YHOU U cemecrpa
CHeLMalIbHOM y4eOHO# JUTepaTyphl.
1 |Pomb pusnyeckoro MarepuanioBesicHus| I0AroToBKa K ayMTOPHBIM SAHATHAMTIO | o 6 DKcIpecc-0mpoc [1-4]
B COBPEMEHHBIX TEXHOJIOTUSX. YKa3aHHOH TeMe. I/I3yqeuH1/1e Hay4YHOU U cemecrpa
CHeLMalIbHOM y4eOHOI JUTepaTyphl.
1 |PeHTreHOCTPYKTYpHBIN aHAIHU3. IloaroToBka k ay IMTOPHBIM 3AHATHAMTIO | oo 6 Dkcnpecc-onpoc [1-4]
yKa3aHHOU Teme. M3yueHne Hay4uHOU U
. . ceMecTpa
CICIMAIbHON YUCOHOM JTUTEPaTyPBI.
1 |Croektpockorus U crekrpomerpusi| IloaroroBka k ayMTOPHBIM 3aHSTHSIM IO 6 Dkcnpecc-onpoc [1-4]
MaTepHaoB yKazaHHOH TeMe. M3ydyeHue HayuyHOH B reuenne
CIeIMaIbHON y4eOHOH TUTepaTypHI. cemecTpa
1 |DnekTponHas MHUKPOCKOITHS u| lloaroroka k ay MTOpHBIM 3aHATHAM IO | B Teuenue 6 Dkcnpecc-onpoc [1-4]
MHKpPOAHAJIU3 yKa3aHHOU Teme. M3yueHne Hay4uHoi U ceMecTpa
CIeIMAIbHON Yy4eOHOH TUTepaTypHl.
1 |SlnepHas marauTHas  pe3oHaHcHas| IloaroroBka k ayauTOpHBIM 3aHsTHSAM IO | B Tedenne 6 Dkcnpecc-onpoc [1-4]
CIIEKTPOCKOIIHS yKa3aHHOU Teme. M3yueHne Hay4uHoil U ceMecTpa
CIeIMAIbHON YIeOHOH U TEepaTypHI.
1  |CpoiicTBa HAHOMAaTEPHAJIOB. HoaroToBka K ay MTOPHBIM 3aHATHAM 1O | B Teuenue 6 Dkcnpecc-onpoc [1-4]
yKa3aHHOM Teme. M3yueHne Hay4uHoi u ceMecTpa
CIEIMATbHON YUeOHOM I TEepaTypHI.
1 |Metoapl cHTE3a HAHOMATEPHAJIOB. HoaroToBka K ay MTOPHBIM 3aHATHAM IO | B Teuenue 6 Dkcnpecc-onpoc [1-4]
yKa3aHHOM Teme. M3yueHne Hay4uHoi u ceMecTpa

CIeTMATbHON YUeOHOM ITepaTypHhI.




CaMocTosTenpHas paboTa 00yJaronuxcs Yuebuo-
OleHOYHOE METOAMYECKOe
CeMeCTp HasBanue pasaciia, TCMbI B o 6 CpOKI/I pr&OGMKOCTL obecrieuenue
U] CAMOCTOSATEIbHON PabOThI S (uac.) CpEACTBO CAMOCTOSTENLHOI
paboTsl
1 [Ipumenenne  HaHoMmaTepuaiaoB  B| [loAroroeka k ay MTOPHBIM 3aHATHSM IO B reuenune 6 DKcrpecc-onpoc [1-4]
Pa3THYHBIX 0OJIACTAX yKazaHHOH TeMe. [3ydeHune HayuHOH U ceMecTpa
CHeMalIbHOM y4eOHOI JuTepaTyphl.
1 |Marepuaisl Jjsi COTHEYHBIX OaTapei. IToaroroBka K ay/MTOPHBIM 3aHATHAM IO | B Teuenne 3 DKcrpecc-onpoc [1-4]
yKazaHHOH TeMe. [3ydeHune HayuHOH U ceMecTpa
CIeLMalIbHOM y4eOHO# JUTepaTyphl.
1 |3ueproaddhekTHBHBIC MaTEPUAIIBL. 6 [1-4]
1 Martepuansl TS cHumkenus| IloAroroBka K ayAUTOPHBIM 3aHSTHSAM IO B teuenue 3 DKCcIpecc-onpoc [1-4]
5KOJIOTUYECKOIl HArpy3KH yKa3aHHOU TeMe. [3ydeHune HayuyHOHU U cemecTpa
CICIMAIbHON YUCOHOM TUTEPATYPBI.
1 |CpoiicTBa CynepnpoBOJTHUKOB. Hoxroroeka k ayuTopHbIM 3aHATHAM IO | B Teuenue 6 Dkcnpecc-onpoc [1-4]
yKa3aHHOH Teme. M3yueHne Hay4yHoU U ceMecTpa
CICIMAIbHON YUCOHOM TUTEPATYPBI.
1 |MarautHeie  Matepuaidbl W ux| lloaroroBka k ayquTOpHBIM 3aHsTHSAM IO | B Tedenne 6 Dkcnpecc-onpoc [1-4]
IpHMEHEHUE yKa3aHHOU Teme. M3yueHne Hay4uHoi U ceMecTpa
CIIEIMAIBbHON YUeOHOH JINTEPATYPHI.
OO0t 00BeEM CaMOCTOSITEIILHON PaOOTHI 1O AUCIMILUIMHE (Yac) 80

W3 HEX 00beM caMOCTOSTEIIBHOM pa60TH C UCIIOJIb30BAHUEM DJICKTPOHHOI'O 06y‘1€HI/I$I U JUCTAHIIMOHHBIX

00pa3oBaTeNbHBIX TEXHOJIOTHH (Jac)




4.3. Coaepxanue yueOHOro marepuajia

Pa3nen 1. BBenenue B puznueckoe MaTepuaioBeeHue
- OnpeneneHue U e PU3NIECKOr0 MaTEPUATIOBEICHHUS.
- OCHOBHBIE ITIOHITHUA U MCTOAbI UCCIICAOBAHUA MAaTCPUAIIOB.
- Ponb (1)I/I3I/I‘IGCKOFO MaTCpruaJIOBCACHUA B COBPCMCHHBIX TCXHOJIOTUAX.

Pa3gen 2. CoBpeMeHHBIE METO/IbI HCCIEJOBAHUS MATEPHAJIOB
- PeHTreHoCTpyKTypHBIN aHAIN3.
- CIeKTpOCKONHS U CIIEKTPOMETPHS MaTepUaOB.
- DJIEKTPOHHAs. MUKPOCKOIIHS ¥ MUKPOAHAJIU3.
- SInepHas MarHuTHAsI pe30HAHCHAs CIIEKTPOCKOIIHS.

Pa3znen 3. HanomarepuaJjibl 1 HAHOTEXHOJIOT UM
- CBoiicTBa HAHOMATEPHUAJIOB.
- MeToapl cCHHTE3a HAHOMATEPUAJIOB.
- [IpumeHeHne HaHOMaTEepUAIOB B Pa3IMYHBIX 00JIACTSX.

Pasznen 4. MarepuaJibl AJ1s1 JHEPreTHKH U IKOJIOTMHU
- Matepuarsl Ui COJIHEUHBIX OaTape.
- DHeproshHeKTUBHBIC MaTEPUAITHI.
- Matepuansl 111 CHUKEHHUS KOJIOTHYECKON Harpy3KH.

Paznea S. CynepnpoBoJHUKHM U MATHUTHbIE MAaTEePHUAJIbI
- CBOIICTBA CYNEepIpPOBOTHUKOB.
- MaruutHble MaTepuanibl U UX IPUMEHEHHE.
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4.3.1 IlepeyeHb CceMHMHApPCKUX, NPAKTHYECKMX 3aHATHH U J1a00PATOPHBIX
pador
Ne Ne HaunmeHoBaHue TpyroemkocTb Ouenounsie | ®opmupyemble
N/H | pa3iena CeMHHAPOB, (uac.) cpeacTBa KOMIIeTeHI[UH
U TeMbl NMPAKTHYECKUX U BCEro | M3 HUX (uHaMKaTOPBI)*
JIa00paTOpPHBIX padoT | YacoB | MPAaKT.
MOJT .
1 2 3 4 5 6 7
1 | Pasgenl | OCHOBHBIC IOHATHS H 7 DKcmpecc-ompoc. OIIK-3
METO/IbI UCCIIEIOBAHUS Ouenku 3a
MaTePHAJIOB. peleHue 3a1a4
2 | Pazmen2 | Meronbl 7 DKCIpecc-ompoc. OIlK-3
MaTepHAIIOBEICHUS Ouenku 3a
pelleHue 3a1a4
3 | Paznen3 | Meroasl CHHTE3a 7 DKCIpecc-omnpoc. OIIK-3
HAHOMAaTEPHAJIOB Ouenku 32
pellieHre 3a/1a4
4 | Pasgen 4 | Matepuabl JUISt 7 DKcmpecc-ompoc. OIlK-3
COJTHEUHBIX Oarapeit Ouenkn 3a
pellieHre 3a/1a4
5 | Pazmen 5 | CaoiicTBa 8 DKCIpecc-onpoc. OIlK-3
CYIIEPIIPOBOIHUKOB Ouenkn 3a
pelIeHne 3a1a4y
4.3.2. IlepeyeHb TeM (BONMPOCOB), BLIHOCHMbBIX HA CaMOCTOSITEJIbHOE U3yUeHHe
CTYJIEeHTAMM B paMKax camocTosaTebHoi padotsl (CPC)
Ne Tema 3aganue ®opMmupyemasi NIAK
n/n KOMIIeTCHIUA
1 2 3 4 5
1 | Ompenenenue u nenu [loaroroBka K ayAUTOPHBIM OIIK-3 na-1,
¢uznveckoro 3aHATHAM IO T€MaM, BBIHECEHHBIM NJ1-2;
MaTepHaIOBEACHUS Ha CaMOCTOATEIHLHOE H3yYEHHUE. na-3
M3yuyeHue Hay4YHOH U ClIELHAIBHON
y4eOHOH TUTEepaTypHI.
2 OCHOBHBIE TIOHATHAA U [ToaroroBka kK ayTUTOPHBIM OIIK-3 -1,
METO/IbI HCCIIEIOBAHHUS 3aHATHUSM I10 TEMaM, BEIHECEHHBIM
MarepuaioB Ha CaMOCTOSITEIbHOE H3YYCHHE.
M3yuyeHue Hay4YHOH U ClIELHAIBHOMN
y4eOHOM JIMTepaTyphl.
3 Ponp husnueckoro [loaroroBka k ay TMTOPHBIM OIIK-3 na-2,
MaTepuaIOBe/ICHNS B 3aHATHUSM I10 TEMaM, BEIHECEHHBIM
COBPEMEHHBIX Ha CaMOCTOSITEIEHOE H3YYCHHE.
TEXHOJIOTUSIX. M3yueHue Hay4yHOH U ClIEIHAIbHOMN
y4eOHOM JIMTepaTypsbl.
4 PentrenocTpyKkTypHbIit [loaroroBka k ay TMTOPHBIM OIIK-3 na-3
aHaJIN3. 3aHATHUSM 10 TEMaM, BEIHECCHHBIM
Ha CaMOCTOSITEIbHOE H3YYCHHE.
W3ydyeHne HayyHOU U ClIEUAIBHOM
y4eOHOIl JIMTepaTyphl.
5 Crnektpockonus u [loaroroBka k ay TMTOPHBIM OIIK-3 na-1,
CIIEKTPOMETPHS 3aHSTHUSIM 10 TEMaM, BEIHECCHHBIM
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MaTepHaIoB. Ha CaMOCTOSITETIbHOE H3YUYCHHE.
M3yveHue HayyHOU U CeUUaIbHOW
y4eOHOM JIUTEpaTyPBhI.
6 DNeKTpoHHAs IToaroroBka Kk ayAUTOPHBIM OIIK-3 na-2;
MHUKPOCKOIIHUS U 3aHSATHUAM TI0 TEMaM, BEIHECEHHBIM
MUKpOaHAaJIH3. Ha CaMOCTOSITETIbHOE H3YUYCHHE.
N3yueHue HayqyHOU U cienuaibHON
y4eOHOMU JIUTEPATYPHI.
7 | SAnepHas marHUTHAs [ToaroroBka kK ay TMTOPHBIM OIIK-3 na-3
pe3oHaHCHAas 3aHSATHUAM TI0 TEMaM, BEIHECEHHBIM
CIIEKTPOCKOITHSI. Ha CaMOCTOSITETIbHOE H3YUCHHUE.
N3yueHue HayqyHOU U crienuaibHON
y4eOHOH JTUTEepaTypHI.
8 CsoiicTBa [ToaroroBka Kk ay IMTOPHBIM OIIK-3 na-1;
HAaHOMAaTepHaJOB. 3aHSATUSM IO TEMaM, BHIHECCHHBIM
Ha CaMOCTOSITETIbHOE H3YUCHHUE.
M3yueHue HayyHOU U cienuanbHOU
y4eOHOH JTUTEepaTypHI.
9 Meroapl CHHTE3a IToaroToBka kK ayAuTOPHEIM OIIK-3 Na-2;
HAaHOMAaTEPHAJIOB. 3aHATUSM 110 TEMaM, BHIHECEHHBIM
Ha CaMOCTOSITETIbHOE H3Y4CHHUE.
M3yueHue HayyHOU U crenuaibHON
y4eOHOH JTUTEepaTypHI.
10 | [IpumeHenwue [ToaroroBka K ay IMTOPHBIM OIIK-3 na-3
HaHOMAaTepHasoB B 3aHATHSAM IO TeMaM, BEIHECEHHBIM
Pa3IHYHBIX 00IACTSIX. Ha CAMOCTOSITENIbHOE N3YyUCHHE.
M3yveHue HayqyHOU U crienuaaibHON
y4eOHOH JTUTEepaTypHI.
11 | Marepuainsl s IToaroToBka kK ayAuTOPHEIM OIIK-3 nia-1;
COJIHEYHBIX OaTapei. 3aHATHSAM IO TeMaM, BEIHECEHHBIM
Ha CaMOCTOATENBHOE H3ydeHHeE.
M3yuyeHue Hay4yHOH U CIEIUAIBHOMN
y4eOHOH JTUTEepaTypHI.
12 | DHeproaddheKkTuBHbIE [MoaroroBka K ayMTOPHBIM OIIK-3 na-2;
MaTepuabl. 3aHATHSAM IO TEMaM, BHIHECEHHBIM
Ha CaMOCTOSATENBHOE H3ydeHHeE.
M3yuyeHue Hay4YHOH U ClIELHAIBHOM
y4eOHOH JTUTEepaTypHI.
13 | Marepuansl 4151 CHIDKEHUS [ToaroroBka kK ayTHTOPHBIM OIIK-3 nna-3
JKOJIOTHYECKOW HATrPY3KH. 3aHSTHSAM TI0 TEMaM, BEIHECEHHBIM
Ha CaMOCTOSATENBHOE H3ydeHHE.
M3yuyeHue Hay4YHOH U ClIELHAIBHOMN
y4eOHOH TUTEepaTypHI.
14 | CsoiicTBa IToaroroBka K ayJUTOPHBIM OIIK-3 -1,
CYIIEPIIPOBOTHUKOB. 3aHSTHSAM IO TeMaM, BEIHECEHHBIM
Ha CAMOCTOSITENIbHOE U3YUYCHHE.
M3yueHue Hay4yHOH U ClIELIHAIbHOMN
y4eOHON JIUTEPATYPHI.
15 | MarHuTHbBIE MaTepUabl 1 [loaroroBka k ay TMTOPHBIM OIIK-3 na-2,

HUX IPUMCHCHHUC.

3aHATHAM 10 TEMaM, BHIHECEHHBIM
Ha CaMOCTOSITENILHOE N3YUYEHHE.
W3ydeHne HayyHOH M ClIEUaIbHOM
yueOHOM JIUTEpaTypBhI.
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4.4 MeToauuecKkue YKa3aHud 110 OpraHv3anuuun CaMOCTOSITEILHOM paﬁoTLl CTYACHTOB

K coBpemeHHOMY crHenMagucTy OOIIECTBO MPEAbABISAET JOCTATOYHO IIMPOKHUM IepeuyeHb
TpeOOBaHUH, CpeAM KOTOPHIX HEMAJIOBAKHOE 3HAUYEHHE HUMEET HAJMYUEe Yy BBITYCKHUKOB
OTIpPEICNIEHHBIX CIOCOOHOCTEH M yMEHHs CaMOCTOSTEIbHO JOOBIBAaTh 3HAHUS W3 PA3IHMYHBIX
WCTOYHHUKOB, CHCTEMATH3HPOBATH MOJYYCHHYI0 HWH(POPMALHUIO, JaBaTh OIEHKY KOHKPETHOH
¢unancoBor curyanuu. @opMupoBaHHE TAKOTO YMEHHUS MPOMCXOJUT B TEUCHHE BCETO IMEpPHUOJA
Oo0y4YeHHsI Yepe3 y4YacTHE CTYACHTOB B MPAKTHUYECKUX 3aHATUAX, BBITOJIHEHHE KOHTPOJBHBIX
3aJlaHUll, HAlNMCAaHHWE KyPCOBbIX U BBIIYCKHbIX KBaIM(PHUKAUUMOHHBIX paboT. Ilpm s3TOM
camocTosITeNbHas padoTa CTyIEHTOB UIPaeT PELIAIONIYI0 POJIb B X0/ BCEro y4eOHOro npoiecca.

TeopeTnueckrue 3HAaHUS, MOJYyYEHHBIE CTyJEHTAaMH Ha MPAKTUYECKUX 3aHIATUSIX U MpU
CaMOCTOSITEIbBHOM H3Y4YEHMM Kypca TI0 JIUTEpaTypHbIM HCTOYHHKAM, 3aKpEIUISIOTCS IpHU
BBINIOJIHEHUH NPAKTUYECKUX 3a/laHUH.

[Ipu BBINTOJIHEHUH MPAKTUYECKUX 3aJaHUil oOpariaercs ocoboe BHUMaHUE Ha BBHIPAOOTKY y
CTYJEHTOB YMEHHS TPaMOTHO BBIMOJHATH U OGOPMIISITH JOKYMEHTAIMIO, YMEHUS IO0JIb30BAThCA
Hay4YHO-TEXHUYECKOW CHpPaBOYHOM JHTEpaTypor. Kakaplil CTyAEHT OJKEH IMOATOTOBUTHCA K
3allUTE CBOETO 0TYETa, pa300paBLINCh C TEOPUEH HCCIETYEMOTO SIBICHHUS.

Texymas pabora Hajg ydeOHBIMH MaTepHajllaMd BKJIIOYaeT B cels cHcTeMaTH3aluio
TEOPETUYECKOr0 MaTepualia KaKIOW MpakTU4YeCKOHW paloThl, 3allOJIHEHHS TPOIYIIEHHBIX MECT,
YTOYHEHHUS] CXEM M BBIJEJICHUS TJABHBIX MBICJIEH OCHOBHOIO cojepxaHusi pabotel. [lyns 3Toro
UCIOJIb3YIOTCA HMMEIOIIMecs Yy4eOHO-METOAMYECKHe MaTepuanbl U JApyras peKOMEHIOBaHHas
IuTepatypa.

['panuiel Mex1y pasHbIMU BHAAMU CAMOCTOSATEIBHBIX PA0OT JOCTATOYHO Pa3MBIThI, a CAaMU
BHJIBI PabOTHI TIepeceKaroTcs. TakuM 00pa3oM, caMOCTOSTEILHON paboTa CTY/IEHTOB MOXET OBITh
KakK B ayJUTOpPHUH, TAK U BHE €€.

3akperuieHre BCEro M3y4YeHHOro MaTepuaja OCYIIECTBIISIETCS Ha KOHTPOJBHOM padorte.
Taxxe Moxer ObITh MPOBEACH ONpPOC IO BceM TemaMm Kypca. IIpenonmaBatens mnomoraer
pazobpaTbCsi ¢ IpoOIEMHBIME BOMPOCAMH U 3a7adyaMu (110 Mepe UX MOCTYIJICHHUS) B X0 TeKYLIUX
KOHCYJIbTAIlUM.

4.5. IIpuMepHasi TeMATHKA KyPCOBBIX padoT (MPOeKTOB) (IPH HAJIHYMH)
KypcoBbie paboThl yueOHBIM TUIAHOM HE MTPEyCMOTPECHBI

. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTeyeHmne

Cja:;t:}w-:‘ﬁ ]
_-“.--n! :1 L-' o Mk
1. Mopo3os B.I'. ®u3uka HU3KOpa3MEpHBIX CTPYKTYp [DIEKTPOHHBIN pecypc]: YueOHoe nmocodue/
Mopo3sos B.I'. — M.: MUPDA — Poccuiickuil TexHonmorndeckuii yausepcurer,2019, 122 c.
2.Pem6e3a C.HM. Huskopa3mepHble CTPYKTYphl JUISI MHUKPO- U HAHOJIEKTPOHUKHU [DIEKTPOHHBIN
pecypc]: YueOHoe mocobue/C.M. PembGesa, E.C. Pem6Ge3a, H.H. KomeneBa - Bopouexckuit
roCy/apCTBEHHBIN TEXHUUYECKUI YHUBEpcUTeT, Boponex 2015. 114 c.

3. Arpadonos 0.B. ®u3nka KOHAEHCUPOBAHHOI'O COCTOSTHUS BelecTBa. MeTo1 pyHKIUI
pacripeniesieHust [OnekTpoHHBIH pecypc]: - Hpkyrckuit roc. yH-T, Hayd. 0-ka. — DnekTpoH.
TekcToBble JaH. — Mpkyrck: U3n-so Hb UI'Y, 2005

4. Enudanos .M. ®usuka tBepaoro Tena [AnekrpoHHsid pecypce]. — 2011. Pexxum poctymna: 9bC
«M3parenscTBo «Jlaub». — Heorpanuu. nocrym.

JUCHHUILIHHBI

a) nepeuens 1umepamypol




0) nepuoouueckue u30aHus

http://perst.issp.ras.ru/Control/Inform/perst.htm

8) CNUCOK ABMOPCKUX MEMOOUYECKUX PAZPAOOMOK

2) baswl aaHHblx, HNOUCKOB0-CnpaeoYHble U qu)OpMCZL;MOHHble cucmemaol
*Kuuragons - 6ubnuoreka onnaita yrenus. Www.knigafund.ru
. 243 «BUBJIMOTEX» https://isu.bibliotech.ru/
. 3bC «JIAHb» http://e.lanbook.com/
. 3bC «PYKOHT» http://rucont.ru

. ApxuB Hay4HbIX xypHaoB JSTOR (http://www.jstor.org)

Il. MaTepuajibHO-TeXHH4YECKOE o0ecredeHue JUCHUILIMHBI (MOLYJIA)

6.1. YueOHo-1a00paTopHOE 000pYy/A0BaAHUE:

[IpakTrueckue 3aHATHSA MO JAHHOW NUCHMIUIMHE MPOBOJATCA B YU4EOHOW ayauTOpUU
o pacnrcanuto. JlaboparopHoe 060pyA0BaHUE HE MPETyCMOTPEHO.

Ha daxkynprere nmeeTcss KOMIBIOTEPU3UPOBAHHAS ayAUTOPHS, NMPEIHA3HAUYCHHAS IS
CaMOCTOSTENIbHOW paboThl, C HEOIPAHMYCHHBIM JOCTYyNOM B VHTEpHET, CTaHIapTHBIC

CpeICTBaMH MPOCMOTpa MPE3EHTAUI U JPYTHUX MaTepUaloB MO Kypcy.

6.2. IlporpamMmMHoe oOecnevyeHue:

CTaHI[apTHLIe CCPBHUCBI CCTHU I/IHTepHCT, CTaHAAapTHBIC CPCACTBAMH IIPOCMOTpa
HpefieHTaI_[I/Iﬁ " JPpYyIrux MaTepualioB 11O KypCy

6.3. TexHn4yecKkue M 3JIeKTPOHHBbIE CPeCTBA:

Jns  mpoBeleHHMs ~NPAKTUYECKMX M JIEKUMOHHBIX  3aHATHM B KayecTBe
JEMOHCTPALIMOHHOTO O0OPYAOBAaHUS MCIIONB3YIOTCS IPOEKTOp, SKpaH M MeJloBas JI0CKa.
Hcnonb3yroTcss coBpeMeHHbIe 00pa30BaTesIbHbIe TEXHOJIOTUU: MHPOPMALMOHHBIE (JIEKIUU U
npe3eHtanuu B Power Point), npoekTHble (MyJIbTUMEANA, BUEO, JOKYMEHTANIbHbIE (DUIBMBI).
Hcnonb3oBaHue T1100aNbHOM KOMIBIOTEPHOM CETH TMO3BOJSET OO0ECHEYUTh JOCTYIHOCTh
HHTepHeT-pecypcoB U pean3oBaTh CaMOCTOSATENLHYI0 PadOTy CTYJEHTOB, B XO/A€ KOTOPOM
OHM MOTYT BBIYUTHIBATH HAyyHble CTaThU 10 TeMaM Kypca. Ha Jexkmusx wmoryr

UCIOJIb30BATHCA MYJIbTUMEIUIHbBIE CPEACTBA: MPOEKTOp, MEpEeHOCHOW 3KpaH, HOyTOykK. Ha
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(baKy.]IBTeTe HNMEECTCA KOMIIbIOTCPU3HUPOBAHHAA ayauTopus, npeaHasHa4YCHHaA JJIA
CaMOCTOSITENIbHOW PadOThI, C HEOTPAHWYECHHBIM JAOCTYIIOM B IHTEpHET.

Marepuanbl: Hay4HbIE CTaTh MU MOHOTpa(uU U3 PELEH3UPYEMBIX KYPHAJIOB,
paccMaTpUBAIOIIME COBPEMCHHBIE IOXOIbl M WCCICAOBAHUS B 00NacTH (PUUKH

HU3KOpPa3MEPHBIX CTPYKTYP.

I11.  O0pa3oBaTebHbIC TEXHOJIOTHH

B cootBerctBum ¢ tpedoBanusmu ®I'OC BO, B yueOHOM mpoliecce HCIONIb3YIOTCS
aKTUBHBIC M MHTEPAKTHBHBIC (DOPMBI TIpOBEICHMS 3aHATHI. VHTepakTUBHBIC (OpPMBI PabOTHI
Ha Y4YEOHBIX 3aHATHSAX IMPEIyCMATPUBAIOT AKTHBHYIO TO3WIUIO CTYJICHTOB IMPU H3yYCHUU
MaTepuasna, HapuMep, CAaMOCTOSITEIEHO MTOJATOTOBUTE JIOTIOJIHEHHE K TeME M BBIHECTH €r0 Ha
OOCYXKJIeHWE, TMPOBECTH JUCKYCCHIO, BKJIIOYHTH JJIEMEHTHI COOCTBEHHBIX HAYYHBIX
WCCIICIOBAaHUM M CHIENaTh KpPaTKyl TMPE3CHTAIMI0 CBOMX BBICTYIUICHHH Ha HAyYHBIX
koH(pepeHnmsix. Bce 53T0 QopMupyer CcnocoOHOCTH TPUMEHSATh 3HAHUSA, YMEHUS |
JUYHOCTHBIC KA4eCTBA JUIS YCICITHOW JESITeILHOCTH B 00JaCTH WCCIEAOBAHUN MAarHUTHOTO
COCTOSIHHSI BEIlIECTBA.

Ha npaktuueckux 3aHSATHSIX CTYACGHTHl HCIONB3YIOT aBTOopckue 3amauu. Ilo
MaTtepuagam HaOIIOACHUN OHU MPUOOPETAIOT UCCIIEI0BATENbCKIE HABBIKH, HEOOXOIUMBIE IS
paboThl 10 MEXKIUCHUILUIMHAPHBIM HalpaBiIeHUsIM, MOCe MoJydyeHus: 6a3oBoro oOpa3zoBaHuUs
u  (HOpPMUPYIOT KOMIIETEHIIMIO TOTOBHOCTU BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTh
npo0iieM, KOMIETEHLHIO T'OTOBHOCTH  HCIOJNb30BaTh METOJIbI  TEOPETUYECKOW U
SKCIEPUMEHTAJIbHONU (PM3UKH B MPOPECCUOHANBHOMN NEATEIBHOCTH I U3yUYEHUSI MAaTHUTHBIX
BEIIECTB.

[IporpaMma ocHOBaHa Ha HCIOJB30BAHHH COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIL:
nH(OPMALIMOHHBIX (JIEeKUKU U Tnipe3eHTanuu B Power Point), mpoekTHBIX (MylbTUMEANA, BUJIEO),

JUCTAHIIMOHHBIC, Hay‘lHO-HCCHe,Z[OBaTeHLCKOﬁ HaIpaBJICHHOCTHU U T. II.
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V.OIIEHOYHBIE MATEPHAJIBI JIUISI TEKYIIETO KOHTPOJISI 1 IPOMEXYTOYHOM

ATTECTALIUN

®onp oueHouHbIX cpenctB (POC) npencraBieH B IPUIOKEHHUH.
OneHouyHbIe MaTepUAJIbI 1JIs1 BXOAHOT0 KOHTPOJIA:
[IpoBoauTCst onpoc Ha MEPBOM 3aHATHH.

OneHo4yHbIe MaTepuaJbl TEKYIIEro KOHTPOJIS:

Conepxanue yueOHOTO Marepuana pasjeleHO Ha auaakThuueckue eauHuisl (IE) —

IIpeIMETHBIE TEMBbI, MOJIeKaIMe 003aTeIbHOMY M3YyUEHHIO U YCBOGHMIO B Ipoliecce O0yUYeHHs.

VauteiBaeTcs MPOMECIKYTOYHAA arrecragus 1o uroram CaMOCTOSTCILHOMI pa6OTI)I,

MPEAYCMOTPEHHOM MpOrpaMMon Kypca.

1)
2)

3)

4)

5)

6)

7)

8)

9)

OIICHO‘IHI)IC MaTepl/laHbl AJIA HpOMe)KyTO‘lHOﬁ arTrecralnmm:

TlpumepHwiii cnucok 60NPOCO8 K IK3IAMEHY -
Uto Takoe puznyeckoe MaTepHAIOBEICHNE, U KAKOBBI €r0 OCHOBHEBIE 1SN U 3a1a9n?
KaKI/Ie METOAbI NCCIICAOBAHUS MaTepI/IaJ'IOB SABJIAKOTCS KJIFOUCBBIMHA B (1)I/I3I/I‘—IeCKOM
MaTepUajIOBEICHUH, U KaKue HH(POPMAIIUIO OHU MPEI0CTaBIISIOT?
Kaxkune coBpemeHHbIE TEHACHIINH B Pa3BUTUHA MAaTEPUATIOBEICHHS Bbl MOYKETE BBIJICIIUTh?
Kaxkue BbI30BbI OHH MPEACTABISIOT?
Kaxkue cBolicTBa HaHOMAaTepHaIoOB AENAI0T UX OCOOCHHO MHTEPECHBIMU ISl COBPEMEHHBIX
TEXHOJIOTUH, M KAKHE METOJIbl CHHTE3a HAaHOMATEPHUAJIOB CYIIECTBYIOT?
B kakux 005acTAX IPUMEHSIOTCS HAaHOMATEPUAJIbl, U KaKue MIPEUMYIIECTBA OHH MOTYT
MPEAOCTaBUTh B ATUX 00acTsIX?
Kakune mMarepuanbl 1 TEXHOJIOTUH UCIIOIB3YIOTCS B 00JIACTH SHEPTETHKU U DKOJIOTUH, M KaK OHU
CHOCOOCTBYIOT CHM)KCHHIO HETaTUBHOT'O BO3JICHCTBUS HAa OKPYIKAIOUIYIO cpery?
Uto Takoe cyneprnpoBOAHUKY, U KaKUE 0COOEHHOCTH UX CBOMCTB JCNAIOT UX BAKHBIMH IS
HAyKH ¥ TEXHOJIOTUH?
Kakue MarHuTHbIe MaTepUasbl IIUPOKO UCTIONB3YIOTCS B COBPEMEHHBIX TEXHOJIOTUSX, U KaKue
MIPUIIOKEHUS] OHU UMEIOT?
B uewm 3akmioyaercs pois OMOMaTepuanoB B METUIIMHE, U KaKue TPEOOBaHUS MPEIBIBISIOTCS K

HUX OMOCOBMECTUMOCTH?

10) Kakue AKTYaJIbHbIC HpO6J’ICMI>I H BBI3OBBI CTOAT MICPE (I)I/BI/I‘IGCKI/IM MaTepruajIOBCICHUCM B

COBPEMEHHOM MHpe?

11) Kakue BO3MOXHOCTH CYIIECTBYIOT JUTsSl COCPEIKEHUSI IPHUPOTHBIX PECYPCOB H

3HepTOC6epe)KCHI/I$I C UCIIOJIb30BAHUECM MaTCpI/IaHOBeI[eHI/ISI?

12) Kakue MCTOAbI UCCIICAOBAHUA U aHaJIM3a UCIIOJIb3YOTCA IJISI OLICHKU CBOMCTB MaTepI/IaJ'IOB?
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13) Kakwue nuteparypHble HCTOYHUKU M YYCOHUKHA PEKOMEH/IYFOTCS JUIS JOTIOJIHUTEIBHOTO

HU3Yy4YCHUMA I[aHHOI\/JI III/ICLII/IHJ'II/IHBI?

HporpaMMa KypcCa MOXCET NIOABCPraTrbCAa USMCHCHUAM B COOTBETCTBUU C aKTyaJIbHBIMHA

HAYYHBIMU HCCIIEJIOBAHUSMH U pa3paboTKaMu B 00JIaCTH (PU3UIECKOTO MAaTEPUATIOBEICHHS.

[Iporpamma coctaBineHa B coorBercTBuM ¢ TpeboBaHusiMu ®PI'OC BO no HampaBieHUIO

noarotoBku 11.04.04 DnexTpoHUKa U HAHOAJIEKTPOHHKA.

Pazpaboruunk:

;:f
én/ n.¢-m.H. mpodeccop A.A. ['aBpuitok

/

[Iporpamma paccMoTpeHa Ha 3aceannu Kadeapsl o0IIel 1 SKCTIEPUMEHTATBHON (DU3UKH
«31» staBaps 2023 T.
[Tpotokon Ne 7

4
3aB. kadeapoii /;Z;;/ A.¢.-m.H. TaBpuimiok A.A.

Hacmoswas npoepamma, ne moocem Ovimb 6ocnpoussedena HU 6 Kakou gopme Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopul-paspabomyuxka npocpammol.
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“une’
MuHHCTEpPCTBO HAYKH M Bbicuiero odopasosanus Poccuiickoit ®@enepaunu

®denepajbHOE rocyJapcTBEHHOE 0I0/IZKeTHOE 00pa3oBaTebHOe

yupeKaeHue
BbICILIET0 00pa30BaHUsA
«MpKYyTCKHMH rocy1apCcTBEHHbIH YHUBEPCUTET
(PI'BOY BO «HI'Y»)

Dusznueckuii HaKkyJIbTET
Kadenpa_obmieit u sxcnepuMeHTaabHON PU3NKH

®OH/J OHEHOYHbBIX CPEJACTB

no mgucoumiuae bB1.0.06 CoBpeMeHHBIE  HampaBJIEHWs  pa3BUTHA  (PU3HYECKOTO
MaTepHuaJoBeICHUs
HanpasJjeHus: noAroroBkul1.04.04 DyieKTpoOHUKA U HAHOAJIEKTPOHUKA
HanpaBJeHHOCTHh (nmpoduiab) M3mepenne n Momudukanus CBOWCTB HAHOMATEPUATIOB U

HAaHOCTPYKTYP

Upkyrck, 2023



OnoOpen
YMK (bH3quCKoro (bakynbTeTa
HpOTo 3801 «18» anpens 2023 r.

.H., podeccop
H.M. bynues

Pa3paboTuuk:

/Z/ n.¢.-m.u A.A. ['aBpuitiok
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Pa3pabotan B COOTBETCTBUH C
npukazoM 22 ceHta0ps 2017 r. Ne 959 00
yTBEPKJEeHUU (heiepanbHOro
roCy1apCTBEHHOI0 00pa30BaTEIbHOIO
CTaHJapTa BbICIIEr0 00pa3oBaHUs -
MarucTparypa mo HarpaBJICHUIO
noarotoBku 11.04.04 snexTpoHuka u
HaHOAJIEKTPOHHKA
C yueToM TpeboBaHMi npod. CTaHAAPTOB
40 - CkBO3HBIE BUJIbI TPOPECCUOHATIBHON

JeSTEIbHOCTH B MTPOMBIIIJICHHOCTH
40.104 Cneunanuct Mo U3MEPEeHUI0
napaMeTpoB U MOJIU(UKAIINN CBOMCTB
HaHOMAaTEPHUAJIOB M HAHOCTPYKTYP



HHACITIOPT ®OHJA OHEHOYHBIX CPEJACTB

HanmenoBanmne mucuuniaudbl (MoayJsi) b1.0.06 CoBpeMeHHBbIE HaNpaBJCHUS Pa3BUTHS

(bU3UYEeCKOro MaTepUAIOBEACHHUS

Hanpasiaenust noarorosku 11.04.04 DneKTpoHUKA U HAHOIEKTPOHUKA

HanpaBiennoctun (mpodguiau) mnoaAroToBkM l3MepeHue ¥ MonuQUKaIus CBOUCTB

HaHOMATCpHUaJI0B U HAHOCTPYKTYP

Kpaimpukanus BeINYCKHUKA_ MarucTp
®opma 00yueHHsI_OUHAs

1. KommnereHuum (MHAMKATOPbI KOMIleTeHLUI), (popMupyeMble B mpouecce H3y4eHUs:

mucuuniuHbl (kype 1 cemectp 1):

IMepeyens miIaHNPyeMBbIX pe3yabTATOB 00yUeHHUs O JUCHHILTHHE (MOIYJII0),
COOTHECEHHBIX C MHAMKATOPAMH 10CTHKEHUS] KOMIIeTeHII Ui

Komnerennus Nuaukaropsl Pe3yabTarsl 00yyeHus
KOMIIETEHIIH I

OIIK-3: Cnoco6en | M/I-1.0TIK-3 3naer 3HaTh:
npuooOpeTaTh Y | TIPUHITAIIBI ba3oBbie OCHOBBI BBEICHHS B CBOEH
WCIIOIb30BaTh  HOBYIO | IPUOOpETEHUS, MpeAMETHOM 00JIacTH.
nHpopManuio B CBOEH | 00pabOTKH, aHAM3a W | YMETh:
MpeAMETHOW 00JacTH, | UCIIOJIH30BAHUS Onpenenarp  npeAeabl  MPUMEHHMOCTH
npejaraTth HOBBIE | HEOOXOIUMOM OCHOBHBIX TOJIOXKECHHI CBOEH MpEeAMETHOM
WIeM W TOIXOnsl K | mHpopManmuu B CBOEH | 00JacTH.
peIIeHuto MPEAMETHOM 00JIaCTH. Bnanets:

HHXCHCPHBLIX 3a/la4

HaBplkamu perieHust 3JeMeHTapHBIX 3a/1a4
B CBOCH NMpEIMETHOM 00IacTH.

NA-2.0I1K-3 Ymeer
UCII0JIb30BaTh
COBPEMEHHbBIE
uHGOpMAIMOHHBIE U
KOMITbIOTEPHBIE
TEXHOJIOTMH, CpEeJICTBA
KOMMYHUKaUH,
CHOCOOCTBYIOLIHE
HOBBILICHUIO

3¢ deKTUBHOCTH
Hay4YHOU U
oOpazoBaTenbHON cdep
JESITEIBHOCTH.

3HaTh:
MaremaTuueckuil anmnapar, MO3BOJIAIOUIUN
pemarhb (yHIaMeHTalIbHbIE 3a1a4yu

MPUKJIAIHOTO U MH)XCHEPHOI'0 XapakTepa B
CBOEH MPEAMETHOM 00J1aCTH.

YMeTh:

Onpenensatb METOAbl W TOAXOABI IS
penieHus 3a5a4 MPUKIIAJHOTO "
WHKEHEPHOI' O Xapakrepa B cBOeH
peIMETHOM 00IacTH.

Bnanerts:

HaBpikamu perieHuss (QyHAaMeHTAIbHbBIX
3aJa4 B CBOeH IpeaIMeTHOH obiactu B
paMKax MH)KEHEpHOU JeATebHOCTH.

NJI-3.0I1K-3 Bnaneer

3HaTh:

MeTOJaMHU HOPUHIUIBI pabOTHl 000PYAOBAHHUSL.
MaTeMaTH4ECKOIro YMmers:

MOJIETTUPOBAHUS MOJIETMPOBaTh npuOopHI u
npubopoB U | TEXHOJIOTUYECKUE IPOLIECCHI c
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TEXHOJIOTUYECKUX UCTIOJIb30BaHUEM COBPEMEHHBIX

MIPOLIECCOB ¢ | uH(OPMAIIMOHHBIX TEXHOJIOTHH.

HCIIOIb30BAHUEM Bunagers:

COBPEMEHHBIX CIOCOOHOCTBIO MOJETUPOBATh MPHOOPHI U

UH(POPMALIMOHHBIX TEXHOJIOTUIECKUE IIPOIIECCHI C

TEXHOJIOTHH. UCTIOJIb30BaHUEM COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTHUH.

2. Texymui KOHTPOIb

2.1. IIporpamMa oueHHBaHUSI KOHTPOJIUPYEeMOii KoMIeTeHInH /7K-1
Tema Kon [Tmanupyembli Kpurepuii HaumenoBaHnue
WIM | UHOUKATO | PE3yJbTaT OLICHUBaHH 0C?
paszen pa s TK3 ITA4
JUCIUI | KOMIIETEH
JIUHBI U1
Pasmgen | OIIK -3 3HaTh: Cwm. cobecenoBanue, | TecT
1-5 MaremaTnueckuii «TectoBple | TCCTHPOBAHMC, | ]
anmapar, MO3BONSAIONIMH | 3aMaHuMy | o ooron
pemars
(yHIaMeHTalIbHbIE

3a7a4u TMPUKIATHOTO U
WHXXEHEPHOTO XapakTepa
B CBOEH MPEAMETHOMU
00J1aCcTH.

VYMeTh:

OnpenensaTe METOAbI U
MOAXOMAbl JUISl PEUICHUS
3a7a4  MPUKIATHOTO H
WHXKEHEPHOTO XapakTepa

B CBOCHM MPEIMETHOU
o0macTH.

Bnaners:

Haspikamu pelieHus
byHIaMEHTATBHBIX 33729
B CBOEHM MPEIMETHOU
obmacth B paMmKax
WHXXEHEPHOM

ACATCIIBHOCTH.




21

3.3 OueHounble MaTepuaJbl (cpeacTsa), odecrnedyu BaloUIue JUATHOCTUKY
copMHUPOBAHHOCTH KOMIETeHUMH (MM HWHAMKATOPOB KOMIIETEHIIUM),
3asiBJICHHBIX B pa0oyel mporpaMmme JMCUUIIMHBI (MOXYJIA)

B smom pazdene moeym 6vimb npeocmasienvt 3auémHO-9K3AMEHAYUOHHbLE
mamepuanvl, cooepxcawue KOMNIEKmMbl BONPOCO8 (3adaHuti) O 3a4éma u
IKZ3AMEHAYUOHHBIX OUNemO8 O/ IK3AMeHd, d MAakKdce Kpumepuu Gopmuposarus
oyeHok. Pewenuem xagedpvl 6 cocmas 3Kk3aMeHAYUOHHBIX OUNEMO8 Ol IK3AMEHA
UM 3a0aHuill K 3a4émy 6Mecmo BONpocos, 3a0ay/3a0aHuil, MO2Yym GKI0YaAmMbCs
mecmol U unvle KHUM, npumenenue KOmMOpviX NO3801UM OYEHUMb VPOGHU
cpopmuposannocmu KomnemeHyuil y cmyoeHmos.

Obpamume enumanue! JlanHvlii pazoen cooepicum moIbKo mom Mamepuai,
KOMOPbLU UCNONb3YEMCSl AGMOPOM NPU NPOBEOCHUU NPOMENCYMOYHOL ammecmayuu
(3auem unu dK3amen) no oucyuniure (MoOyar) u yKasan 8 e2o pabouell npocpamme.



“une’
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MHWHOBPHAYKH POCCHUHN

(enepanbHOe rocygapcTBeHHOe
010/1:KeTHOE 00pa3oBaTebLHOE
YupeskaeHne BbIcIero o0pa3oBaHus

«MpkyTckui
roCyZlapCTBEHHbIN YHUBEPCUTET»
(PI'bOY BO «HI'Y»)
®aKyJIbTeT/HHCTUTYT

3K3AMEHAIIMOHHBINA BUJIET Ne 1
Jducnunimaa
HanpaBnenune noaroToBKu
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1. Yro Takoe cynepnpoBOJHUKH, U KaKHE OCOOEHHOCTH MX CBOWCTB JENAOT UX BaXKHBIMU

JJId HAYKU 1 TEeXHOJIOrun?

2. Kakne MECTOABI UCCIICAOBAHWA N aHaJIM3a UCITOJIB3YIOTCA JJI1 OLICHKU CBOMCTB
MaTepuanoB?

3. Kak npoucxonut nepemarandnBanue peppoMarneTuka?

[Temarornueckuii pabOTHHUK . A.A. I'aBpuittok

3aBeayromuii kKadeapon : A.A. I'aBpuittok

(nommcy'

«31» aaBaps 2023 r.

Kpurepun oueHku:
- OLIEHKA «OTJIMYHO)» BBICTABISETCS CTYJICHTY, €CJIM BEPHO OTBEUaeT Ha 3 BOIMPOCa;
- OLIEHKAa «XOpOIIO» - MPaBUIILHBIA OTBET Ha 2 BOIpoca U 001Ul 0TBET Ha 1 Bompoc;

- OLICHKAa «YyHAOBJICTBOPUTCIBHO» - O6H_II/II71 OTBCT Ha 3aJaHHBIC BOIIPOCBHI, OTCYTCTBUC

KOHKPETHKHU TP IOHUMaHHUH MEXaHU3MOB, JICKAILKNX B OCHOBE,

- OLICHKAa «HCYAOBJICTBOPUTCIILHO» - HOJIHOC OTCYTCTBUC ITOHUMAaHHA O6I_HI/IX 0a30BBIX

MCXaHHM3MOB.



1)
2)

3)

4)

5)

6)

7)

8)

9)
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MHWHOBPHAYKHU POCCUUN
(denepanbHOe rocyrapcTBeHHOE
010/1:KeTHOE 00pa3oBaTeIbLHOE

YupeskaeHne BhIcIero o0pa3oBaHus

«MpKyTCKUI rocyiapCTBEHHbIN
YHUBEPCUTET»
(PI'BOY BO «HI'Y»)
®usnyecknii pakyabTeT

BOl'lpOCl)I U1 codeceloBaHUA

Uto Takoe pusznyeckoe MaTepHAIOBEICHNE, U KAKOBBI €r0 OCHOBHEBIE TSI U 3a1a4n?

Kaxue MeToap! nccineaoBaHus MaTEPHUAIOB SBIISTFOTCS KITFOUEBBIMH B (PU3UUECKOM
MaTepuaIoOBEICHUH, U KakKue MHPOPMAIIUIO OHU MPEAOCTABIISIOT?

Kakue coBpeMeHHbIE TEHACHLIUU B Pa3BUTHH MATEPUATIOBEICHUS BBl MOXKETE BBIJCIUTH?
Kakue BbI30BbI OHU MPEACTABISIOT?

Kakwue cBoiicTBa HaHOMAaTEpPHAJIOB AETIAIOT X OCOOCHHO MHTEPECHBIMHU IS COBPEMEHHBIX
TEXHOJIOTUH, U KaKUEe METObl CHHTE3a HAHOMATEPUAJIOB CYIIECTBYIOT?

B kakux 065acTsIX MpUMEHSIOTCS HaHOMAaTEpHUabl, U KaKue MPEUMYIeCTBa OHU MOTYT
MIPEIOCTaBUTh B 3TUX 001acTsIx?

Kakue marepualibl ¥ TEXHOJIOTHH UCIIOJIB3YIOTCS B 00JIACTH SHEPTreTUKU U KOJIOTUH, U KaK OHU
CHOCOOCTBYIOT CHM)KEHHIO HETATUBHOTO BO3JICHCTBUS Ha OKPY>KAIOLIYIO cpeay?

Uto Takoe cyneprnpoBOAHUKH, U KaKUe 0COOCHHOCTH WX CBOMCTB JETAOT UX BaXXHBIMU IS
HAyKH ¥ TEXHOJIOTUH?

Kakue MarHuTHbIe MaTepUasbl IUPOKO UCIIONB3YIOTCS B COBPEMEHHBIX TEXHOJIOTUSX, U KaKue
MPUIIOKEHUS OHU UMEIOT?

B uewm 3akmoyaercs pois OMOMaTepHUaIoB B METUIIMHE, U KaKue TpeOOBaHUS MPEIbIBISIOTCS K

HUX OMOCOBMECTUMOCTH?

10) Kakue AKTYyaJIbHbIC HpO6J'IeMBI H BBI3OBBI CTOSAT NICPE (I)I/IBI/ILICCKI/IM MaTCpruaJIOBCICHUCM B

COBPEMEHHOM MHpe?

11) Kakue BO3MOXHOCTH CYIIECTBYIOT JUTsl COSPEIKEHUSI PUPOTHBIX PECYPCOB U

3HepTOC6epe)KCHI/I$I C UCIIOJIb30BAHUECM MaTepI/IaHOBe)leHI/IH?

12) Kakue MCTOABI UCCIICAOBAHUA U aHAJIN3a UCIIOJIB3YIOTCA IJId OLICHKU CBOMCTB MaTepI/IaJ'IOB?

13) Kakue nuteparypHble HCTOYHUKA M YYCOHUKHA PEKOMEH/IYFOTCS TS AOTIOIHUTEIBHOTO
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HU3Yy4YCHUMA I[aHHOfI III/ICLII/IHJ'II/IHBI?

[lenaroruueckuii pabOTHUK . A.A. T'aBpuiniok

3aBemyromuii kadenpoit - ‘ A.A. TaBpuimox

(nonrmcy'

«31» suBaps 2023 r.

Kpurepuu onenkn:

- OIICHKA OTJIMYHO» BBICTABIISETCS CTYACHTY, €CJIM BEPHO OTBEUYAaeT Ha 3 BOIIPOCa,;
- OLIEHKa «XOpOIIO» - MPaBUJIbLHBIA OTBET Ha 2 BOIpoca U o01uii oTBET Ha 1 Bompoc;

- OLICHKa «YJOBJICTBOPUTEIHHO» - OOIIMI OTBET HA 3a/JlaHHBIE BOMPOCHI, OTCYTCTBHUE
KOHKPETHKH MPY MOHUMAaHUN MEXAHU3MOB, JIEKAIIUX B OCHOBE;

- OIICHKA «HEY/JOBJIECTBOPUTEIBHO» - TOJTHOE OTCYTCTBHME IMOHMMAaHHS OOMIUX O0a30BBIX
MEXaHU3MOB;

OIICHKA «3aYTE€HO» BBICTABIISICTCS CTYJICHTY, €CJIH JaH OTBET, JOCTOWHBIN OIEHOK «OTIIMYHO-
«YIIOBJIETBOPUTEILHOY,;

OIICHKAa «HE 3aYTCHO» BBICTABISETCS CTYACHTY, €CIHW JIlaH OTBET, JIOCTOWHBIN OIICHKU
«HEYIOBJICTBOPUTEILHOY.
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MHWHOBPHAYKH POCCUHN

(denepanbHOe rocyrapcTBeHHOE
010/1:KeTHOE 00pa3oBaTeIbLHOE
YupeskaeHne BhIciero o0pa3oBaHus

«MpKyTCKUI rocyiapCTBEHHbIN

YHUBEPCUTET»
(PI'BOY BO «HI'Y»)
dusnyecknii pakyJabTeT

TECTOBBIE 3AJIAHUA
Tect Nel (npumep)

TecToBOE KOMIUTEKCHOE 3a1aHUE TSI KOHTPOJIS 3HAHUH

Unempyrkyus:

[Ipexe yeM MPUCTYIUTH K BBITOJHEHUIO TECTOBOTO 3aJIaHUs, BHHUMATEIHHO TPOYHUTANTE
Bonpocel. Ecniu Bbl 3arpynHsieTech OTBETUTH Ha BOIPOC, MEPEXOIUTE K CIEAYIOIMIEMY, HO He
3a0y/1bTe BEPHYTHCS K MPOIYIIEHHOMY 33JJaHUIO.

Bpewms BeinmosiHeHust Tecta — 45 MUH.

Kasxp1it mpaBUIBHBIN OTBET HA BOIIPOC Oiioka A orieHuBaeTcs B 1 6ar;

Kaxprit mpaBubHBIN OTBET Ha Botipoc 6i1okoB b u B — 1,5 Ganna;

Kasxp1it mpaBuIbHBIN OTBET Ha Bompoc 0siokoB ['u JI — 2 Ganna.

BJIOK A.
Buvibepume 00un npasunvuwiii omeem u 068edume €20 KpyICKoM.
Bonpoc 1: Kakue signenusi cmanogames 0OMUHUPYIOWUMY HA HAHOMACWmabe, 61uss Ha C8OLCMea
mamepuanog?
- a) Keanmoesuvle u snexmpocmamuyeckue s61eHus.
- b) [ pasumayuorHvle u MacHUMHbIE CUTBL.
- ¢) Ceemoguvle u akycmuueckue A6/1eHUs.

Omeem: Cl) Keanmoenie u JleKkmpocmamudecKue sA6JEHUA.

Bonpoc 2: Kakoii memoo uccredosanus nosgonsiem eusyaiu3uposams HAHOMamepuaisl U amombsl?
- a) Onmuyeckas MUKpOCKONUSL.

- b) Temnas s31ekmpoHHAS MUKPOCKONUAL.

- ¢) Penmeenoeckas oughpaxyusi.

Omeem: b) Temnas s1ekmponHHaAs MUKPOCKONUSL.

Bonpoc 3: Ymo makoe nanomamepuanoi?

- a) Mamepuansi, obradarouue MUKPOCKONUYECKOU NOPUCIOU CIPYKIMYPOU.
- b) Mamepuanvi, umerowue maccy menee 1 epamma.

- C) Mamepuafzbl C YHUKAJ1bHbIMU ceoticmeamu Ha HaHomacwmaoe.

Omeem: c) Mamepuansi ¢ yHUKATbHBIMU CEOUCMEAMU HA HAHOMAcumaoe.
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Bonpoc 4: Kakue ocnognvie obnacmu npumeHeHus HaHomMamepuaios?
- a) Tonvko 6 meduyuHe.

- b) B anekmponuxe, meouyume, sHepeemuxe u Opy2ux ompacisx.

- ¢) Tonvko 6 cmpoumenvcmeae.

Omeem: b) B snexkmponuke, meouyute, sHepeemure u opy2ux ompacisix.

Bonpoc 5: Kakoil a¢hpghexm nposisnsemess 6 HaHoMamepuaiax npu YMEHbUEeHUU UX Pasmepos 00
Hanomacumaoba?

- a) Veenuuenue sszxkocmiu.

- b) H3menenue onmuueckux c80UCME U MASHUNHBIX CEOUCTSE.

- ¢) Ymenvwenue npounocmu.

Omeem: b) H3menenue onmuyeckux ceolicme u MAZHUMHbBIX CEOUCME.

Bonpoc 6: Ymo maxoe keanmosvie mouxu?

- @) Munumanvhsie eOuHUYbL INEKMPOHHOU 3aPSOKU.

- b) Hanouacmuywi ¢ pazmepamu nopsaoka 0ecsmko8 HaHOMempOos.

- ¢) Hanouacmuywl ¢ pasmepamu nopsaoka nanomempa, obnaoaroujue K8AHMobIMU CEOUCMBAMU.

Omeem: c¢) Hanouwacmuyvi c pasmepamu nopsaoka HaHomempa, oobaadanwue KAHMOBbIMU
ceolicmeami.

Bonpoc 7: Kaxue ceoticmea denatom epaghen YHUKAIbHbIM MAMeEPUAIom?

- a) OH sa815emcs camvlm 0eule8blM MamepuailoMm.

- b) On obaadaem 8viCOKOU NPOUYHOCBIO, INEKMPONPOBOOHOCIbIO U MENTONPOBOOHOCBIO.
- ¢) I paghen ne obradaem YHUKATbHBIMU CEOUCMBAMU.

Omeem: b) On obradaem 6bicOKOU NPOUHOCIBIO, INEKMPONPOBOOHOCIBIO U MENIONPOBOOHOCHbIO.

Bonpoc 8: Kaxue memoobt M02CHO UCNOIb308aMb 0151 CO30AHUSL HAHOCMPYKMYP?
- a) Memoo cyxoii deacnomepayuu.

- b) Memoo xumuueckozo ocadcoeHuss u Memoo camoopeaHu3ayuu.

- ¢) Memoo macnumrno2o pazoeneHus.

Omeem: b) Memoo xumuueckoeo ocaxrcoeHus u Memoo camoopeanu3ayuu.

Bonpoc 9: Kakue ocobennocmu onpeodenaiom mazHumHble c8oCmea HaHOMamepuanog?
- a) Pasmep u cmpykmypa wacmuy.

- b) L]eem uacmuy.

- ¢) Macca wacmuy.

Omeem: a) Pazmep u cmpykmypa uacmuy.

Bonpoc 10: Ymo maxoe "ceepxnpogooumocms" 6 nanomamepuanax?

- a) Dpghexm omcymemeus 1eKkmpuieckoco conpomusienus npu 04eHb HUSKUX MmemMnepamypax.
- b) Dppexm yseruuenus menionposoonocmu npu Hazpese.

- ¢) Dpghexm pesxozo ysenuuenus npouHocmu npu HazpysKe.

Omeem: a) Oppexkm omcymcmeus 31eKMpULecKkoc0 ConpomusieHus npu Oo4eHb HU3KUX
memnepamypax.



28

Bonpoc 11: Kakoe ceolicmgo nanomamepuanog oenaem ux nepcneKmusHuiMu OJisi NPUMEHeHUs 8
conHeyHvlx bamapesx?

- a) Bvicokas npounocme.

- b) Buvicoxas onmuueckasi npo3pauHoCcms 1 CnOCOOHOCMb K homosgpgexmy.

- ¢) Buvicokas nnomnocme.

Omeem: b) Bvicokas onmuueckas npo3apasHocmsy i ChocoOHOCmb K (homosghghexmy.
Bonpoc 12: Kaxue memoobi Mmo2cym ucnonwb308amvcs 018 CO30aHUs HaHodacmuy?

- a) Memoo mexanuueckoeo opobaeHus.

- b) Memoo macnumnozo pazoenerus.

- ¢) Memoo nazepnoti abaayuu.

Omeem: ¢) Memoo nazeproti abaayuu.

Bonpoc 13: B uem 3axniouaemcs 3¢hpexm niasmoHHO20 pe30HAHCA 8 HAHOMAMEPUAnIax?
- a) B 8030yscoenuu xonebanutl si0ep 8 amomax mamepuaa.

- b) B paccesinuu ceema yacmuyamuy HAaHOMAMePUAIa Ha ONPEOeeHHOU ONUHE GOTIHBI.

- ¢) B 603HUKHOBEHUU dNIeKMpUYecKUX 3api008 BHYMPU HAHOMAMEPUATIO8.

Omeem: b) B paccesnuu ceema wacmuyamu HAaHOMAMeEPUANA HA ONPeoesieHHOL OIUHE GOJIHbL.

Bonpoc 14: Kaxue ceoiicmeéa nanomamepuanog moz2ym O0bimMb UCHOIb308AHLL Ol CO30AHUS
JIeKapCmeeHHbIX npenapamos?

- a) Ux cnocobnocms K c8epxnposooumMocmi.

- b) Ux anmumacnumuule ceolicmaa.

- ¢) Ux 6onvuas nogepxHocms u cnOCOOHOCMb K HAKONAEHUIO U 00CMABKe J1eKApCMm8.

Omeem: C) Hx bonvuas noeepxHocmov u CNOCcobHOCMb K HAKONAEHUIO U 00CABKE Jlekapcme.

Bonpoc 15: Ymo makoe "keéanmosvle mouxku" ¢ koumexcme HaHomamepuanios?

- a) Dnemenmapmvie yacmuybsl, COCMABGIAIOUUE ANMOMBL.

- b) Hanouacmuywi ¢ pazmepamu nopsoka Mukpomempad.

- ¢) Hanouacmuywl ¢ pasmepamu nopsaoka Hanomempa, obraoaroujue K8AHMoB8bIMU CBOUCMBAMU.

Omeem: c¢) Hanowacmuywi ¢ pasmepamu nopsoka HaHomempd, o00aaoarwue KEAHMOBbIMU
ceolicmeamu.

Bonpoc 16: Kakue npumeHenus MONCHO HaAumu 011 HAHOCMPYKMYPHLIX MAMepudaios 8
91eKmpoHUKe?

- a) Hx ucnonvsosanue 8 kauecmee ymeniumeretl.

- b) Co30anue bonee KOMNAKMHBIX U OLICMPBIX IIEKMPOHHBIX KOMNOHEHMOS.

- ¢) IIpousso0cmeo HOBbIX 611008 MKAHEII.

Omeem: b) Cozdanue 601ee KOMNAKMHBIX U OLICIPBIX EKMPOHHBIX KOMNOHEHMOS.

Bonpoc 17: Kakue Mmemoobl MONICHO UCNONBL3068aAMb 0N  CO30AHUS  HAHOCMPYKMYDHBIX
mMamepuanog?

- a) Memoo oboicuea npu 8vicokoli memnepamype.

- b) Memoo maecnumnozo pasoenenus.

- ¢) Memoo con-eenw.
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Omeem: ¢) Memoo con-eenw.

Bonpoc 18: Kakue ceoticmea denaiom epagher YHUKATbHLIM MAMePUaiom?

- a) OH a6ns1emcs camvim 0euesbiM Mamepuaiom.

- b) On obaadaem 8viCOKOU NPOYHOCMBIO, INEKMPONPOBOOHOCIBIO U MENIONPOBOOHOCIbIO.
- ¢) ['paghen ne obnadaem yHuKaIbHLIMU CEOUCMBAMU.

Omeem: b) On obaradaem 8biCOKOU NPOUHOCIBIO, DIEKMPONPOBOOHOCHIbIO U MENTONPOBOOHOCIBIO.

Bonpoc 19: Ymo maxoe "ceepxnposooumocmsv" 6 Hanomamepuanax?

- a) Dpghexm omcymemaus 31eKmpuiecKoco ConpoOMuUBLeHUs NPU 04eHb HUSKUX MeMnepamypax.
- b) Dphexm ysenuuenus menionpoeooHOCmu npu Hazpese.

- ¢) Dppexm pesxoeo ysenruueruss NPOYHOCMU NPU HA2PY3Ke.

Omeem: a) Opgexm omcymcmeus I1eKMpU4ecKko2o0 CONPOMUBTIEHUSI NPU OYEHb HUKUX
memnepamypax.

Bonpoc 20: Kaxue ceoticmea HaHomamepuaiog moz2ym Obimb UCHONIb308AHLL Ol CO30AHUS
JIeKapCmeeHHbIX npenapamos?

- a) Ux cnocobnocms K c8epxnposoouMocmu.

- b) Ux anmumacnumuule ceolicmaa.

- ¢) Ux b6onvwas nogepxHocms u cnOCOOHOCMb K HAKONJIEHUIO U O0CMABKe 1eKAPCMS.

Omeem: c¢) Hx 6onrvuas nosepxnocms u cnocobHOCMb K HAKONIEHUIO U 00CMABKe 1eKapCma.
Bonpoc 21: Kakoso snauenue s¢phexma niazmonHoeo pe3oHanca 6 HaHoMamepuanax?

- a) Bosmooicnocmo ynpaenenus MazHumublMy c0UCMEAMU HAHOYACTIUY.

- b) Bo3byoicoenue konebanuii amomos 6 mamepuaie.

- ¢) Veenuuenue esaskocmu seujecmaa.

Omeem: a) BozmoosicHocms ynpasieHus MazHUMHbIMU C80UCMBAMU HAHOYACMUY.

Bonpoc 22: Kaxue memoovt mocym ucnonwb308amucsi 0 CO30aHUs HaHoyacmuy?

- a) Memoo mexanuuecxkoeo opoobaeHus.

- b) Memoo macnumnozo pazoenemnus.

- ¢) Memoo nazepnoti abaayuu.

Omeem: ¢) Memoo nazeproti abnayuu.
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Kpumepuu oyenueanus mecma:



Otmetka «5» cTaBUTCS IpU NpaBuiIbHOM BbinonHeHnn 90% 3amanmii Tecra.
OtmeTKka «4» cTaBUTCS IIPU IIPaBUIIBHOM BbINoJIHEHUU 60% 3anaHuil TecTa.
OTmetka «3» CTaBUTCA NPU MPABWIBHOM BBIIOHEHNH 35% 3alaHMii TecTa.
OtmeTKa «2» cTaBUTCS IIPU IIPaBUIJIBHOM BbINIOJIHEHUU 15% 3ananuil Tecta.
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