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I. AHHOTALIUA

1. Heab u 3a7a4um QU CHUNLINHBI

Heab0  AUCHUIUIMHBL  SIBJISIETCS dbopMHupoBaHHE Y  CTYICHTOB
npo(hecCHOHANBHBIX 3HAHUHM MO (PU3UKE MBE30AJIEKTPUKOB M MUPOIJICKTPUKOB IS
MOHUMAaHUS ¥ MTOCTAHOBKM HAYYHOM 3a/layu MO TEXHOJIOTHSIM pacyeTa, U3rOTOBJICHHUS
MaTepHaioB 3TOTO TUIA U UX HMCMHOJIH30BAHUIO B COBPEMEHHOW MPOMBIILIEHHOCTH.
[TpuoOperenue o0yyarOIMMUCS HAaBbIKA PEIICHUS 3a7a4 U 00CYKICHUS MOTYYCHHBIX
pe3yJbTaTOB C YYETOM COBPEMEHHBIX JOCTHKEHUN MHPOBOW HAYKH IO JTaHHOMY
HaITpaBJICHUIO.

3ajauaMy OCBOEHUS AUCIUIUIMHBI SIBIISECTCS

- ¢opMHpOBaHUE Yy OOYYAIOIIUXCSl MPEACTABICHUN O (U3HKE MbE30JIEKTPHU-
YECKOT0 U MHPOIJIEKTPUYECKOrOo 3(PQPEKTOB, SKCHEPUMEHTAIBHBIX METO/Iax
WCCIIEOBAHUS TbE30- U MTUPOIIEKTPUKOB.

- OCBOCHHME OOYYaIOIIMMUCA METOJIOB IIOMCKA, KPUTUYECKOrO aHajiu3a |
cuHTe3a UH(pOpMaIlMu B 00JacTH (PU3UKU TMHE30- U THUPOIICKTPUKOB, a TaKXKe
MPUMEHEHUE CUCTEMHOT0 MTOAXO0a JJIsl PEILICHHS TOCTaBJICHHBIX 3a]1ay.

- TOJy4eHHEe  OOYyYarollMMHCS  MPAKTHUYECKOrO0  ONbITa  IPOBEICHUS
TEOPETUUECKHUX HCCIICIOBAHUN B 00JIACTH MHE30- U MUPOIICKTPUKOB C MPUMEHEHUEM
COBPEMEHHBIX HU(PPOBBIX 0a3 MaHHBIX [JJs aHAIW3a HAYYHO-TEXHUYECKOU
uH(pOopMaIuK, a TAKKE MOATOTOBKH OTYETOB 10 PE3yJIbTaTaM UCCIEAOBAHMUS.

2. MecTo nucuuminunebl B cTtpykrype OOII

HuctuminHa «@Pu3nKa MbEe303JIEKTPUKOB W MUPOITEKTPUKOB» H3ydaeTcs B
ANIEKTUBHOM MopyJe «Judnekrpuku» bioka 1. JlucuuminHel yactu yueOHOTO TIaHa,
dbopmupyemMoil ydaCTHUKaMH 00pa30BaTEIbHBIX OTHOIIICHUH.

JIJisl yCcTIeIHOTO OCBOEHHUS JAMCLMIUIMHBI 00yYaromuMcs HEOOXOIUMbl 3HAHUS
U KOMIICTCHI[MHU, T[IOJYyYECHHBbIE MPU M3YYCHUU MPEANICCTBYIONUX JIUCIUILINH:
«Kpucramnorpapus», «DPu3znka KOHICHCUPOBAHHOTO COCTOSIHUSI — BEIIECTBAY,

«Pur3MKa TUIIEKTPUKOBY, « BEKTOPHBIN U TEH30PHBINA AHAIIA3).



Komnerennuu, chopmupoBaHHbIE MPH H3YyYEHUH AUCHMILIUHBI «Du3uka
MBE303JIEKTPUKOB U MHUPOIIECKTPUKOBY» HEOOXOIUMBI JIJIsl KAU€CTBEHHOTO OCBOCHUS
COIEp)KaHMUs AUCUUILIMH «DU3UKa HEIMHEHHBIX KPUCTAUIOBY, «®Du3nyeckue
CBOMCTBA  CETHETORJIEKTPUKOB», a TaKXe JUIsl  BBIIOJHEHUS  BBITYCKHOM

KBaJIU(UKAITMOHHON PabOTHI.

3. Oobem aucuMmIMHBI: 3 3adeTHble eauHuIbl, 108 akageMHuecKHX 4acos,

B TOM YHuCJI€E.

KOHTAKTHAasl ayJuTopHasi padora: jeknuu 28 4acoB, IPAKTUICCKUEC 3aHITHSI

28 yacos,;

KOHTAKTHAasl BHeayAuTOpHas padora: 10 yacoB, B TOM 4mHClE KypcoBas

pabota 10 gacos.

camMocTosiTeIbHAasE padoTa: 42 yaca, B TOM 4HCIIe KOHTPOJb 27 4acoB.

4. Ilnanupyemblie pe3yJibTaTbl 00y4eHUs M0 AMCHUILIMHE, COOTHECEHHbIE ¢

IUVIAHMPYEMbIMH Pe3yJbTATAMHU OCBOCHHUS 00pa30BaTeIbHOM MPOTrPaAMMBbI

o [Inanupyembie pe3ynbTaThl
OCBOCHMS 00pa30BaTEIbHOM e [Inanupyemble pe3ynbTaThl 00y4eHHUs 1O
nporpaMMmsl (hopmMupyemblie JVCLHATIIINHE
KOMITETCHIINH )

e VK-1. CmocobeH OCyIIeCTBISATh e VK-1.1. Ananusupyer 3amady, BBIICIAS €€
MOUCK, KPUTHYECKUH aHanmu3 W 0a30BbI€ COCTaBIIAIONIHE.

CHHTE3 MH()OpPMALUU, TPUMEHSITDH e VK-1.2. Onpenensier, WHTEPIPETHPYET W
CHCTEMHBIH TOIXOJ JISI PEIICHHS pamkupyeT uHpopMaIMoo, TpeOyeMyoo JUIs
MOCTABJICHHBIX 3a/1a4. peleHust MOCTaBICHHOM 3a1auu.

o [IK-2. Crnocoben BBITIOJHATh o [IK-2.2. AnammsupyeTr pu3nUecKue SBICHUS
SKCHEPUMEHTAIbHYI0  paboTy B U mpomeccel B oOmacth  (UBMKH
obmactn uzuku u  oHOpMIATH KOH/ICHCUPOBAHHOTO  COCTOSIHUS u
pe3yIbTaThI UCCIIEI0BaHUM u COCTaBJIAET OTYET IO TEME MCCIEeIOBAHUS
pa3paboToK. WIA 10  pe3yiapTaraM  IPOBEJIEHHBIX

HKCIIEPUMEHTOB.




e [IK-3. CnocobeH compoBOXIaTh e JIK-3.1. OcymiecTBisieT aHadU3 CTPYKTYPHI

THIIOBBIE TEXHOJIOTHYECKHE MaTepHuasoB.

MPOIIECCHI B o0OJactu o [IK-3.2. OreHuBaer BIUSIHUE

MAaTCpHAIOBCACHUA M TCXHOJIOTWH TEXHOJOTMYCCKUX ¢baxTopoB TUIOBBIX

MaTepUasoB. PESKUMOB  TEPMHYECKOM M  XUMHYECKOH
00pabOTKM Ha CBOWCTBA M  CTPYKTYPY

MaTepUaos.

5. ®opma NpoMe:KyTOUHOM ATTECTALMU U CEMECTP NMPOXOKICHUS

Jx3aMeH B 6 cEMECTDE.

6. S3bIK npenogaBaHus. PyCCKHU.

Il. Conepxanne qucuMIUIMHBI (MJIM MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3oesiam) ¢ yKazaHMeM OTBEICHHOI0 HA HMX KOJIMYECTBA aKaJeMHUYECKHX YaCOB M

BHU/I0B Y4COHBIX 3aHATHH
1. /s cTyAeHTOB 04HO# opMBbI 00YUeHUsI

KonrakTHa
g pabota o
— (dac.) T~
Q 2 Q
S o O 5 ?
Z S 3 |E<
VYyeOHasi mporpaMMa — HAaMMEHOBAaHHE Pa3zesioB U TEM X I g8
2| EIB&gEc¢&
O § = O H 9 Lg
A 2 E 5§32 @
aa O |BE a o = o
5 |59 88
g e
<
= =
Brenenue. 6 2 2 2
[Ipupona nbezoanexkrpuyeckoro 3dpdexra. Ucropuueckuit
0030p. [IpakTuyeckoe UCIIOJIb30BaHUE
nbe3odiekTpudeckoro  dddekra. Haubomee BakHbIC
BE302JIEKTPUYECKHE KPUCTAIUIBI W HMX  MaTepHalbl.
DNEeKTPOCTPUKITUOHHBIN A DEKT.
['nmaBa 1. 42 | 6 18 18
OcCHOBHBIE dusnyeckue XapaKTEPUCTHKU 17}

COOTHOLIEHHUS  Mbe303NeKTpudeckoro  3pdekra B
KpHUCTaJlax.
[Ipsimoii u 06paTHbIi Mbe303()HEKTHI.




Kpucramnorpadus nbe303¢dexTa. CBs13b
BE303JIEKTPUUYECKUX CBOWCTB KPUCTAIJIOB C YIPYTHMMHU U
JTUDJIEKTPUYECKUMU CBOMCTBAMU.

TeH30p Mbe303JIEKTPUUECKUX MOAYJICH.

Orpanuuenus, Hajlaraemble CUMMeETpHUeH Ha
TUDJIEKTPUYECKHUE,  TbE30JICKTPUUYECKUE U YIpPyTrHe
noctosiHHple.  TepMoAMHAMUKAa  MHE303IEKTPUUYECKUX
SIBJICHUM B KPUCTAJLJIAX.

[Ipe30nmekTpudeckue KPHUCTAILIIBI KaK
aIeKTpoMexaHndeckue mpeodpazoparenu. KoadpdumueHt
3JIEKTPOMEXAHUYECKOW CBSI3H.

['naBa 2. DKCriepUMEHTAIBHBIE METOJbI MCCIEI0BAHUS
MbE303JIEKTPUYECKUX KPUCTAIIIIOB.
Meroauka M3MEPEHUM HAa KPUCTAIIaX MaJbIX Pa3MEPOB.
Pezonancueie Metoasl u3MepeHui. [IpomonpHbie U
CIIBUTOBBIE KOJIEOAHUS.
3aBHCHUMOCTD MEXIy  4YacTOTaMd  pE30HaHca W

aHTHUPE30HAHCA, OCHOBHBIMU MTOCTOSTHHBIMU
MbE303JIEKTPUYECKOTO KpUCTaslIa
Omnpenenenue YOPYTUX u MbE302JICKTPUUECKUX

IMIOCTOSAHHBIX Ha CpE3ax pa3J'II/I‘{HOI7I OpHUCHTAIlNN.

['maBa 3. BaxkHelne Nbe303JEKTPUIECKUE KPUCTAILIBI, UX
CBOKWCTBA ¥ IPUMEHEHHUE.

KBapu. ®usnueckne cBorcTBa KBapua. PazinuHbie TUIBI
KoneOaHuii, BO30YXKJAa€MbIX B KBapIEBHIX IUIACTUHAX.
KBapuessie renepartopsl. I[lpumeHeHus mnbe30KBapua B
yIbTPaaKyCTHUKE.

[Ibe30351eKTpHUECKHE CBOMCTBA u IIPUMEHEHUE
MbE303JIEKTPUUECKUX KPUCTAILIOB.

CerneroBa conb. Turanar Gapus. Hurumpodocdar kanus
(KAID), Tpurnmuuuuacynbdpar (TI'C).  Cynbdouonung
CYpPbMBI.

I'maBa 4. IIbe3020€KTpHUECKas KEPAMUKA.

OCHOBBI TEXHOJOTMH TPOW3BOJACTBA IbE30KEPAMHUKH.
N3roroBieHne nbe30KEpaMUKH.

[Ibe30nnexTpudeckuii 3¢pdekT B Kepamuike. YpaBHEHHS
mbe303(Pdexra B KepaMuke. IKCIIEPUMEHTATLHBIE METO b
MbE30-3JIEKTPUYECKUX U3MEpEHHI B KepaMHKe.

26

44

28

22

20

12

20

14

18




Baxnenmme npeacTaBUTENd NbE30KEPAMUKUA. THUTAHATHI.
[upkonatsl. TBepabIE paCTBOPHI.

I'maBa 5. OCHOBHBIE TPUHIUIIBI TbE303JIEKTPOHUKHU. 12 4 2 6
[Ipumenenne mbe3odddekra. [IpUHIMIBI MOCTPOCHUS
TE303JIEKTPOHHBIX YCTPOMCTB. OcHOBHBIE
MbE303JIEKTPOHHEBIE puOOpHI u yCTpOICTBA.
AxycTtuueckue mpeoOpasoBarenu. [Ibe3okepamuueckue
AaTuyukd. [MApOaKyCTHUECKHE W3IIydaTelnH, MPUEMHHKH,
(GUIBTPBI, 3ByKOCHUMATEIH. U JIP.

NTOI'O 180 | 30 | 60 | 90

I1l. Ilepeuens y4eOHO-MeTOAUYECKOTO 00ecIeYeHUsl IJI CAMOCTOSTEIbLHOM
padoThI 00Yy4AKOIIMXCS MO JUCHMILIMHE (MM MOTYJIIO)
— TUTaHBI TPAKTUYECKUX 3aHATUM U METOANYECKUE PEKOMEHIAINH K HUM;

— TeMaThKa peepaToB M BBICTYIUICHHH, METOAUYCCKUE PEKOMEH/ AU 10 UX
HAITMCaHUIO;

— METOIUYECKHE PEKOMEHIAIIUH 10 BBITTOJIHEHUIO ITPAKTHUECKUX paboT;

— METOJUYECKHE PEKOMEHJAIUU MO OPTraHU3alMK CaMOCTOSITEILHON PabOThI
CTYJICHTOB TIPH PEIICHUH TTOCTaBJICHHBIX 3a]1a4;

— JJICKTPOHHBLIC ITPC3CHTAIUH.

IV. ®oHa oumeHOYHBIX CpPeacTB /JIfl TMPOBeJIeHUS] TMPOMEKYTOYHOM
aTrrecTalui 00y4aKOIUXCH M0 AUCIHUILINHE
Hapsiny ¢ ecrecTBeHHOHAayYHBIMU JAUCHUIUIMHAMK 0a30BOi yactu Oj0ka b1 mucrurmina

«Pu3nKa MbE30TEKTPUKOB» y4yacTByeT B (popMHpOBaHMHM MNPOGHECCHOHATBHBIX
xomrniereHumii [1K-1, TTK-2 u T1K-3 (cm. BbliLe).

Dopma npoeedenusn 3IK3aMeHAa: CTYIEHTHI, OCBOMBILIWE IMPOrpaMMy Kypca MOTYT
IIOJIyYUTh OLIEHKY II0 HTOraM CEMECTPOBOM M IIOJIyCEMECTPOBOM PEUTMHIOBOM
arrectanuu corjacHo «llonoxkeHuto o peWTHHroBod cucreme odOyudeHus TBIY»

(mpotokout Ne8 ot 30 ampenst 2020 1.).




Ecnu ycnosus «l1onoxeHnst 0 peUTHHIOBOM CUCTEME ...» HE BBIIIOJIHEHBI, TO K3aMEH
cnaercsa cornacHo «llonokeHui0o O NPOMEXYTOUHOM aTrTecTalu (dK3aMeHax |
3auerax) oOydarouuxcs Mo nporpammaM Beiciiero odpaszoBanust TBI'Y» (mpoTokon
Nell ot 28 anpens 2021 r.)

Ha mnomycemecTpoBOil aTTECTAallMd WCIOJIB3YETCS OMPOCHBIM JIUCT I MPOBEPKH

KaTeropuii 3HaTh M ymeTh (2 Bompoca u 3amada). Ha cemectpoBoil arrecrauuu —

OIPOCHBIN JTUCT JJIs1 TPOBEPKHU KaTEropuid 3HATh U BJIAJETh (2 BOIIpPOCa U 3a/1a4a).

Ecmu ycnoBus «IlonokeHnss 0 peTUHIOBOM CUCTEME ...» HE BBIINOJIHEHBI, TO

’K3aMeH chaetcst cornacHo lonokeHus: 0 MpOMEKyTOYHOM aTTecTaluu (3K3aMeHax U

3auerax) cryaeHToB TBI'Y (mporokon Ne9 ot 28 masg 2014 1.).

[Ipu cnade 3K3aMeHa UCHOIB3YIOTCS OMJIETHI JJIsl MPOBEPKU KAaTErOpUid 3HATh,
yMETh U BJIaJIeTh (2 Bompoca u 1 3amaun).
Ilpumep onpocrnoz2o nucma 015 norycemecmpogol ammecmayuu’

1. TIse3oamnexTpudeckre KOIPPUIMEHTHI U UX PUINUECKUN CMBICIL.

2. OCHOBHBIE  METOJABI  MCCIECAOBAaHUS  PA3IUYHBIX  (PU3UYECKHX  CBOWCTB
IIbE30KEPAMHUKHU.

3. Ucnonb3ys meton @yMu mokasath, 4TO ISl KPUCTAUIOB cuMmeTpun 422 u 622
HE CYLIECTBYET MPOJOJIBHOIO MbE303JIEKTPUUECKOro 3(pQexTta HU B OAHOM
HaIpaBJICHUH

Ilpumep 6unema oy OKOHUAMENLHOU AMMECMAYUU

1. O6paTHBIif Tbe303TEKTPUIECKuil 2P deKT.

2. OU3NYECKUN CMBICI PAa3IMUYHBIX KOMIIOHEHT TEH30pa MbE30MO/TYJICH.

3. W3 monsipu30BaHHOM KEpaMUKH THUTaHATa Oapusi M3rOTOBUJIM 00pa3ell B BUJIC

Ky0a M TOAEWCTBOBAIM HaNpsDKEHHEM cxaTus ' B HampaBlIe€HUM  OCH

MOJISIPU3ALINH. 3arem  3TOT  oOOpaszeny  ObUI  MOJABEPrHYT  JEHCTBHUIO

THIPOCTAaTHUECKOTO ckaTusi p. Ha kakux rpaHsx ky0a Npu TakuX HCHBITAHUSIX

BO3HHMKAIOT JJIEKTpUUecKue 3apsabl? Kakue nbe3oMoaysid KEepaMHKH THUTAHATa

Oapus MOTYT OBITH OIIPEIENEHbI PU TAKUX UCTIBITAHUSIX ?



Illkana ouenusanua: MakcumalibHas BO3MOXHAas OLIEHKAa 3a 3aIllOJHEHHE
OMPOCHOTO JHCTa (OusieTa) MPOMeKyTOUHOM arTectanuu cocrapisier 30 6amioB. OHa
CKJIQJIbIBACTCSI W3 OLEHKW YPOBHS 3HaHUW (MakcumMyMm 15 OanioB), ymeHUit
(MakcumyMm 15 GasioB).

MakcumanbHasi BO3MOXHasi OIICHKa 3a 3alloJIHEHHE OujieTa 3aKIIOUUTENIbHON
arrectanuu coctaisier 40 6amnoB. OHa cKIIagpIBaeTCAd M3 OLICHKH YPOBHS 3HAHUMN

(makcumyM 20 6amioB) u BiajeHuid (MakcumyM 20 0aioB).

TunoBbie KOHTPOJIbHBbIC 3aJaHUA JJIS IPOBEPKU YPOBHS CHPOPMHUPOBAHHOCTH
komnereHuuu IK-1 «CnocoOHOCTh UCIONB30BaTh CHIEHUATIN3UPOBAHHBIE 3HAHUS B

00JacTH (PU3HKY JJI1 OCBOEHUS TPOPHIBHBIX (PUZNYECKUX AUCLIUTLIHH)

Jran ¢gopmupoBanus | TunoBbIe KOHTPOJIbHBIE Kpurepunu

KOMIICTEeHLIH, B 3aJaHMA IS OLEHKHU OLICHMBAHMUA
KOTOPOM Y4YacTBYyeT 3HAHMI, yMEHUI, KOMIIETEHIIUH, LIKAJIAa
AUCIHHUIIMHA HABBIKOB OLICHMBAHMA

HaganpHbri 1. He ncmons3yer

VMeTh: TCOpETHUCCKH Kpucramiel TypMaJliHa, | 0a30Bble 3HAHUS B

OO BACHSTE cynb(dara JUTUSA u | obnactu puzuKu

PACCMATPHBACMBIE BUHHOKHCJIOTO KIS | IbE€303JIEKTPUKOB IPU

busiaeckue spnenns, | OTHOCATCA K MOIIPHBIM | PEIICHMH KOHKPETHBIX

KjlaccaM  CHMMETPUM U | 3aJad.

peIaTh MOCTaBJICHHBIC
dbuznyeckue 3a1auu B
o0nacTu

MOTYT OBITh MCHOJIB30BaHBI
B Kady€CTBC JAaTYUKOB

2. Vicnonp3yeT nuib
OTpaHUYEHHBIC 3HAHUS

MbE30DIEKTPHUECTRA. CTaTHUYECKOT'O WM | PU3MYECKUX 3aKOHOB.
HHU3KOYaCTOTHOI'O 3. Y 10BIIETBOPUTEIIBHO
TUIPOCTATUYECKOTO WCMOJIb3YET 3HAHUS
JIaBJICHUS. Kaxkoit u3 | GU3NISCKUX 3aKOHOB,
MEPEYNCIICHHBIX HO HE BCEerJga MOKET
KpPUCTAJJIOB o0JafaeT | MoJy4uTh
HanOOJIbIIEN OKOHYATEJIbHBIN
YyBCTBUTEJILHOCTHIO K | pe3yJIbTar.
TUJPOCTATUYECKOMY 4. YmeeT XopoIo
JIaBJICHUIO? HCIIOJIb30BaTh 3HAHUS B

obsactu PU3NKU
EE302JICKTPUKOB,




JIOMYCKAeT OLIMOKHU.

5. CBoOoaHO
UCIIOJIb3yEeT OCHOBHBIE
dbusnyeckue
MPEICTABJICHUS U
3aKOHBI, TIOJTy4aeT
IIPAaBWJIBHBIA PE3YJIbTAT.

HavanpHbiit
3HaTh: QU3UKY
BE303JIEKTPUIECKOTO

s dexkra.

Onucatb MTOHATHS:
[1p€30351EKTPUYECKUI

s dexr; MIPSIMOM
IIbE30IEKTPUYECKUI
ahdekr; OO6paTHbIii
MbE303JICK-TPUYECKU I

ahdekr.

1. He 3HaeT OCHOBHBIX
KJIACCUYECKNX 3aKOHOB
MbE303JICKTPUKOB,
ONPEAEIECHUN OCHOBHBIX
XapaKTEePUCTUK
BCILIECTRA.

2. 3HaeT JIUIIb
OTJICJIbHBIC 3aKOHBI
MbE302JICKTPUUYECTRA,
HEKOTOPbIE
onpeaeIeHUs
MbE30JICKTPUUECKUX
XapaKTePUCTUK
BCIIIECTBA.

3. Y 10BIETBOPUTEIBHO
3HAET OCHOBHBIE 3aKOHBI
bu3uku
MbE302JICKTPUKOB,
JIOITYCKAEeT OT/ICJIbHBIC
OIIIHOKH.

4. Xopo111o 3HaeT
OCHOBHBIC 3aKOHBI
bu3uKn
MbE302JICKTPUUECKUX
SIBJICHUH.

5. HcuepnsbiBaroiie
3HAET OCHOBHBIE 3aKOHBI
pasjerna.

ITpoMeXyTOUHBIN
Baagerb: 0OCHOBHBIMU
MIOHSTUSAMU U
TEPMHUHOJIOTUEN
buzuku
MbE303JIEKTPUUECKUX
SIBJICHUU.

s

MbE30MOTyJIEN
MOJIIPU30BAHHON KEPAMUKHU
TUTaHata Oapus U3 Hee
W3TOTOBWIIA 00pasell B BUJIE
Ky0a ¥  TOJEHCTBOBAIU
HANpsDKEHUEM cxkatus t B

OIIpEICICHUS

1. He Biageer
METOIUKAMU
AICKTPUUISCKUX
W3MEpPECHUM.

2. Y TOBIETBOPUTEIHHO
BJIaJIEET METOAUKAMHU,
HO HE MOKET OOBSICHUTD




HaIpaBJICHUU ocH
TOJISIpU3AITUN KEpaMHKH.
3aTeM 3TOT ke oOpaser] ObLI
MOJIBEPTHYT JIEHCTBUIO

THJIPOCTaTUYECKOIO CIKATHUS
)2

Ha xakux rpansx kyOa npu
TaKUX UCTIBITAHUSIX BO3HU-
KaloT JJIEKTPUYECKUE
3apsanbl? Kakue
MbE30MO/YJIN KEPAMUKHU
TUTaHaTa Oapusi MOTYT OBITh
OIIPEENIEHBI 10 pe3yJIbTa-
TaM 3THUX UCIIBITAaHUI?

MOJTy4YEHHbIC
pPe3yJIbTaTHI.

3. Y 10BIIETBOPUTEIIBHO
BJIaJIECT METOAUKAMH
MbE302JICKTPUUCCKUX
W3MEPEHNUM U
HaOII0IEHUS
MMbE30CBOMCTB, HO
JIOITyCKaeT
METOJIMYECKHE OIITNOKH.
4. Xoporio Bi1ageer
METOJIMKaMU
AIEKTPUIECKUX
W3MEPEHNUM U
HaOJIIOAEHUS
MMbE30CBOMCTB.

5. CB0oOOHO BiIagEET
AKCIIEpUMEHTAIbHBIMU
METOJIMKaMH U
METOJIaMM aHaJIn3a "
00pabOTKH MOJTYyYEHHBIX
pEe3yJIbTaTOB.

[IpomexyTOUHBIN
YMerb: TeOpETHUECKH
OOBSICHATH
paccMaTpHBacMbIC
(dbu3nYecKue SBICHHUS,
peIiaTh MOCTaBICHHBIC
dbu3nYeCcKue 3a/1aun B
obnactu
ITE303JICKTPUIECTBA,
PUMEHSTH 3HAHHS B
00J1aCTH CMEXHBIX
JACIIUTIINH.

Haiitu BU]I
MbE30MOTyJIEN
CETrHETOBOM COJH (B
3aJ1a4ax, TTOCBSIIIEHHBIX
nbe303hPexTy B
CETHETOBOM COJIM, MMEETCS

MaTpHULbI
TUIsL

B BUIY KpHCTall B
CETHETOXJICKTPUUYECKON
daze, B IOIUMIOMEHHOM
COCTOSIHUH).

1. He ucnons3yer
0a30BbIC 3HAHUS B
o0nacTu GU3NKU
IIbE303JIEKTPUIECKUX
SABJICHUM IIPU PELICHUU
KOHKPETHBIX 3a/a4.

2. Ucnonw3yeT Jnib
OrpaHUYECHHbBIC 3HAHMSI
(bU3UYECKUX 3aKOHOB.
3. Y 10BIETBOPUTEITBHO
UCIIOJIb3YET 3HAHUS
(buU3MYECKUX 3aKOHOB,
HO HE BCErJla MOXKET
MOJIYYUTh
OKOHYATEJIbHBIN
pe3ynbTar.

4. YmMeet xopo1o
UCITI0JIb30BaTh 3HAHUS B
o0nactu HU3NKU
NIbE303JIEKTPUUECKUX
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SBJICHUM, TOMTYCKaeT
OILIUOKH.

5. CBoOoaHO
UCIIOJIb3yEeT OCHOBHBIE
dbuznyeckue
MPE/ICTABJICHUS U
3aKOHBI, TIOJTyJaeT
IIPAaBWJIBHBIA PE3YJIbTAT.

[IpomexyTOUHBIN
3HaTh: QU3UKY
MBE303JIEKTPUIECKOTO
s dexra;
HKCIIEPUMEHTAIbHbIE
METO/Ibl UCCIIEIOBAaHUS
BE303JIEKTPUUYECKUX
KPHUCTAJLJIOB.

[Ibe303eKTprUECKHE
ko3humeHTsl U QuU3n-
YEeCKHE YCIOBUS ux

onpeneneHusi. (OCHOBHbIE
TIOHSTHS).

1. He 3HaeT 0OCHOBHBIX
KJIACCUYECKHUX 3aKOHOB
bu3uku
MbE302JIEKTPUKOB,
OIPEICIICHUN OCHOBHBIX
MbE302JIEKTPUYECKUX
XapaKTEPUCTUK
BEIIECTBA.

2. 3HaeT JUIlb
OTJICJIbHBIE 3aKOHBI
bu3uku
MTbE303JICKTPUKOB,
HEKOTOPbIE
oTpeeICHUS
MTbE303JICKTPUICCKHU3
XapaKTEPUCTHK
BEIIECTBA.

3. Y 10BIIETBOPUTEIIBHO
3HAE€T OCHOBHBIC 3aKOHBI
MbE302JIEKTPUYECTBA,
JIOTTYCKAeT OTICIbHbBIC
OIITHOKH.

4. XopoI1o 3HaeT
OCHOBHBIC 3aKOHBI
bu3uku
MTbE303JICKTPUKOB.

5. HcuepnsbiBaroiie
3HAET OCHOBHBIC 3aKOHBI
bu3uku
MbE302JICKTUKOB.

1. TunoBble KOHTPOJIbHBbIE 32/IaHNS IS IPOBEPKHU YPOBHS ¢(POPMUPOBAHHOCTH
kommnereHuu [IK-2 «CnocoOHOCTh MPOBOAUTH HAy4YHBIE MCCIEAOBAHUS B

11



n30paHHON 00JaCTH HKCIEPUMEHTAJIbHBIX U (MJIM) TEOPETHUYECKUX (DU3HMUECKUX

I/ICCJIG,Z[OBaHI/Iﬁ C IIOMOIIBIO

COBpPEMEHHOU mpuOOpHON 06a3bl (B TOM 4YHCIE

CJIIOHOTO (PU3UYECKOro 000pYJI0BaHUs) M HUHPOPMALMOHHBIX TEXHOJOTHUH C
y4€TOM OT€UECTBEHHOTO U 3apyOEKHOTO OMBITA »

Jtan ¢gopmupoBanus | TumoBble KOHTPOJIbHbIE Kpurepun
KOMIIeTeHUH, B 3aJlaHus J1JIS1 OCHKHU OlleHUBAHUA
KOTOPOM y4acTBYeT 3HAHUN, YMCHUH, KOMIIETEHIIUM, KA
AUCUMILUIHHA HABBIKOB OllCHUBAHUA
HavanpHbiii OxapakTepru30BaTh 1. He ymeeT npaBUibHO
YMmerb:  [IpuMeHATH | TPOAOJIBHBIN MIPOU3BOAUTH
IOJIYYEHHBIC 3HAHUS B | IbE30AJIEKTPUUECKUI BBIYUCIICHUS U
o0actu Hay4yHbIX | 9pdeKT B KpHUCTaIax | 00pabdaThiBaTh
VICCJIEI0BAHUN. cerHeToBod conu. Kakum | pe3ysbTaTsl ¢ MOMOIIBIO
YPaBHEHHEM  OINUCHIBAETCS | CTAHJAPTHBIX U
IIPOJOJIbHBIN MbE30- | CIIEIUATM3UPOBAHHBIX
AIEKTPUUYECKUI 3 (PEKT | KOMIBIOTEPHBIX
IJITACTUHKU  MPOU3BOJIBHOM | POTPaMM.
opuenTtanuu? Ecte mu Takue | 2. OOnagacT IUIb
HamnpaBJICHUs, B KOTOPBIX | HAYAJIIbHBIMUA HaBBIKAMHU

3TOT 3(PPEKT OTCYTCTBYET?

paboThI Ha
IKCIIEPUMEHTATBHBIX
yCTaHOBKaX,
NPUMEHEHUS
TEOPETUUYECKUX METOJIOB
U METOJaMHU
KOMITBIOTEPHOU
00pabOTKH MOTYyYEHHBIX
pe3yJIbTaTOB.

3. Y 10BIE€TBOPUTENHHO
CTIPAaBIISIETCS C
IPOBEJICHUEM
U3MEpPEHUH,
TEOPETUICCKIUMHU
pacueTamu
00paboTKoM
MOJTyYEHHBIX
pe3ybTaTOB.

4. YMeeT npaBUIIbHO
MPOU3BOJUTH HYKHbBIE
U3MEpEHMS,
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TEOPETUYECKHUE PACUETHI
u 00pabaThIBaTh UX C
MIpUMEHEHUEM
MPUKIATHBIX
KOMITbIOTEPHBIX
porpamm,
aHATN3UPOBATh
MOJTyYCHHBIC
pE3yNbTaThl HA OCHOBE
TEOPETUYECKUX 3HAHUU,
JOTTYCKAeT OTACITbHBIC
OIIIHOKHU.

5. ¥YMeet mpaBuIiIbHO
MPOU3BOUTH HYKHBIE
U3MEPEHUS,
TEOPETUUYECKHE
pacueTtbl, 00pabaTbIBaTh
UX C IPUMEHEHUEM
MPUKIIATHBIX
KOMITBIOTEPHBIX
porpamm,
aHAJTM3UPOBATh
MOJTYYCHHBIC
pe3ynbTaThl HA OCHOBE
TEOPETUYECKUX 3HAHUMU.

Havansurbrit

3HATB: OCHOBHBIE
DKCIIEPUMEHTAJIbHBIE
METO/Ibl UCCIIEI0BAHHUS
CBOMCTB
IIbE303JIEKTPUKOB,
busznueckue
MPUHIUIIBL paOOThI
HKCIIEPUMEHTATIbHBIX
YCTaHOBOK.

Onuiure OCHOBHBIC
METOIBI WCCIICIOBAHUS
Pa3JIMYHbBIX busnuecKux
CBOMCTB

MTbE30KEPAMUKH.

1. He 3HaeT OCHOBHBIX
AKCTICPUMEHTAIIbHBIX
METOJI0B MCCJIETOBAHUS
MarHUTHBIX CBOHCTB U
(U3NISCKUX MPUHITUIIOB
paboTHhI
AKCIIEPUMEHTATBLHBIX
YCTaHOBOK.

2. 3HaeT JIUIIb
OTIEJIbHEIE
AKCIIEPUMEHTAILHBIC
METObI MUCCIIEA0BAHNS
MarHMTHBIX CBOMCTB.

3. Y 10BIETBOPUTENBHO
3HAET
AKCIIEPUMEHTALHBIC
METO/bI MCCIIEA0BAHUS
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MarHUTHBIX CBOMCTB U
bu3nYecKue MPUHIIUIIBI
paboTHI
HKCIIEPUMEHTAIbHBIX
YCTaHOBOK, JIOMTyCKaeT
OTJIeJIbHBIE OIIHOKHU.

4. Xopouio 3HaeT
IKCIIEPUMEHTAIbHBIC
METO/IbI UCCIIeIOBAHUS
MarHUTHBIX CBOMCTB U
(bu3nYecKue NPUHIINIIBI
paboThI
HKCIIEPUMEHTAIbHBIX
YCTaHOBOK.

5. 3HaeT B MOJIHOM
o0Bbeme
HKCIIEPUMEHTAIbHbIE
METO/Ibl UCCIIEI0OBAaHUS
MarHUTHBIX CBOMCTB U
(bu3nYecKre NPUHIINIIBI

paboThI

AKCTIIEPUMEHTAIIbHBIX

YCTaHOBOK.
[TpoMeXyTOUHBIN IToka3aTh, uyTO A7 1. He Bnaneer
Baanerts: KPUCTAJJIOB CUMMETPHUU KOMITBIOTEPHBIMH
COBPEMEHHBIMU 422 n 622 He cymecTBYET | MpOrpaMMaMH st
METOJIaMU MPOI0JIBHOTO MOCTPOEHUS TPaPUKOB,
AKCIIEPUMEHTAIBHOTO U | TbE303JIEKTPUUECKOTO TaOJIUII, aHATNU3a
TEOPETUYECKOTO s dexTa HA B OTHOM 1300paKeHHH,
HCCJICIOBAaHUM HaIpaBJICHUU MOJIYYCHHBIX C
MbE303JIEKTPUUECKOTO MOMOIIIBIO TIPUOOPOB,

s dexTa, nHGOpMarueit
O COBPEMEHHBIX
TEXHOJIOTUSIX
TIPOM3BOICTBA
hE30MaTePUAIOB U UX
PUMEHEHUSI Ha
NpPaKTHKE,
KOMIIBIOTEPHBIMU
nporpaMMamMu JJist
MOCTPOEHUS IpaUKOB,
TaOJIMII, aHATIH3a

HaBBIKAMH pabOTHI C
JIATEPATYPOHU.

2. Y 10BIETBOPUTEIBHO
BJIa/IeeT
KOMITBIOTEPHBIMHA
nporpaMMaMu JJist
MOCTPOEHUS TPaPUKOB,
Ta0JINII, aHATIN3a
U300paKeHUI,
MOJTyYEHHBIX C
MOMOIUIBIO TPUOOPOB,
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HN300paKEeHUH,
MOJTYYEHHBIX C
MTOMOIUIBIO
MHUKPOCKOTIA,
HaBBIKAMH pabOTHI C
JIATEPATYPOHU.

HaBBIKAMU pabOTHI C
JUTEPATYPOU, HO HE
MOKET OOBSICHUTH
MOJIyYeHHbIE
pE3yNbTATHI.

3. Y 10BIE€TBOPUTENBHO
BJIa/IeET
KOMITBIOTEPHBIMU
mporpaMmMaMu JIst
MOCTPOCHUSA IpaUKOB,
TaOJINI, aHAJIN3a
U300paKEHUN,
MOJIYYCHHBIX C
MTOMOIIBI0 PUOOPOB,
HaBBIKAMH PabOTHI C
JIUTEPATYPOU, HO
JIOTTYyCKaeT

MCTOINYCCKHC OITNOKH.

4. Xoporo Biageer
KOMITBIOTEPHBIMU
nporpaMmMaMu JiIst
MOCTPOEHUs TpaUKOB,
TaOJINI, aHAJIN3a
U300paKEHUH,
MTOJTYYCHHBIX C
MTOMOIIILI0 PUOOPOB,
HaBBIKAMH pabOTHI C
JIATEPATYPOHU.

5. CBoOoaHO BHageeT
KOMITbIOTEPHBIMU
mporpaMmmMamMu Jiist
MOCTPOEHUS TPaPUKOB,
TaOJINI, aHAJIN3a
U300paKEeHUH,
MTOJTYYCHHBIX C
MTOMOIILI0 PUOOPOB,
HaBBIKAMH pabOTHI C
JIATEPATYPOHU.

[IpomexyTOUHbIN

Ymernb:  IIpumensrs
MOJy4YEHHbIC 3HAHUS B
obnactu HAY4HBIX

[Ipe30MpUEMHUK COCTOUT U3
MeMOpaHbl, Ha BHYTpPEHHEU
CTOPOHE KOTOPOU
HaOMpaeTrcss CTOJNOMK U3

1. He ymeer npaBUibHO
MIPOU3BOIUTH
U3MEpEHUS U
00pabaThIBaThH
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HCCJICAOBAHUM,
MPaBUIIBLHO
MIPOM3BOJUTH HY>KHBIE
U3MEpEHMUS,
o0pabaThIBaTh UX C
MIPUMEHECHUEM
MPUKIIATHBIX
KOMITBIOTEPHBIX
porpamm,
aHaJTU3UPOBATh
MOJTyYEHHbIC
pe3yJIbTaThl HA OCHOBE
TEOPETUUYECKUX
3HAHUU.

TOHKHUX KPUCTaJJIMYECKUX
IUIaCTH-HOK. Mexny
JIACTUHKAMH POKJIA]IbI-
BAIOTCSI  DJIGKTPOJABl U3
TOHKOM METaJJIMUYECKOMN
bonbru.

Bri6path IUTACTUHKH

CEerHeToBor comu - 45° X -
cpeza wiu 45° Y —cpe3a,

KOTOpBIE oOnanaroT
OombIIei

qyBCTBUTEIHHOCTHIO B
KayecTBe PUEMHUKOB,
eciu UCTIOJIb3yETCA

MONePEYHBIN MThe303(PeKT.

PE3YNbTATHI C TOMOIIBIO
CTaHJAAPTHBIX U
CHEIUATU3UPOBAHHBIX
KOMITbIOTEPHBIX
porpamm.

2. O0mazgaer JIUIIb
HaYaJIbHBIMHA HaBBIKAMU
paboTHI Ha
AKCIIEPUMEHTAITLHBIX
YCTaHOBKAX M METOJIaMU
KOMIIBIOTEPHOU
00pabOTKH MOJTYyYEHHBIX
pPE3yNbTATOB.

3. Y 10BIE€TBOPUTENHHO
CIIPABJISIETCSI C
MPOBEICHUEM
W3MEPEHNUH U
00paboTKoOMH
MOJTYYEHHBIX
pEe3yJIbTaTOB.

4. YMeeT npaBUIIbHO
MIPOU3BOANTH HY)KHBIC
U3MEpPCHHS,
o0pabaThIBaTh UX C
MIPUMEHEHUEM
MPUKIIATHBIX
KOMITBIOTEPHBIX
porpamm,
aHATN3UPOBATh
MOJTyYCHHBIC
pe3ynbTaThl HA OCHOBE
TEOPETUYECKUX 3HAHUU,
JIOMTYCKAET OTJEIbHbIC
OIITHOKH.

5. YMeer npaBuIiIbHO
MIPOU3BONTH HY)KHBIC
HU3MEpPCHHS,
0o0pabaThIBaTh UX C
MIPUMEHEHUEM
MPUKIIATHBIX
KOMITBFOTEPHBIX
porpamwm,
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AHAJIU3UPOBATH
IMOJIYUCHHBIC
PE3YJIbTAaThbl Ha OCHOBC
TCOPCTUICCKUX 3HAHMU.

[IpomexxyTOuHBIN
3HaTh: OCHOBHBIE
buznueckue
XapaKTepUCTUKU U
COOTHOILICHHUS
MbE303JIEKTPUIECKOTO
s dekra B KpucTaiax.
HKCHEPUMEHTAIbHBIE
METO/bI HCCIIEIOBAHUS
MbE303JIEKTPUUECKUX
KPUCTAILIOB,
buznueckue
MPUHITUIIBL PAOOTHI
AKCIEPUMEHTAIIbHBIX
YCTaHOBOK.

Jatb KJ1acCU(UKALIUIO
OCHOBHBIX
AKCTIEPUMEHTAIbHBIX
METOIOB UCCIICIOBAHUS
MbE303JIEKTPUUYECKUX u
YOPYTUX XapaKTePUCTUK
KPUCTAJLIOB.

1. He 3HaeT OCHOBHBIX
AKCIIEPUMEHTAITLHBIX
METO/IOB UCCIICAOBAHUS
MAarHUTHBIX CBOWCTB U
(U3UYECKUX MPUHIIATIOB
paboThI
AKCIIEPUMEHTATLHBIX
YCTaHOBOK.

2. 3HaeT JUIlb
OTJICJIbHBIC
AKCIIEPUMEHTAJILHBIC
METO/Ibl UCCIICIOBAHUS
MarHUTHBIX CBOHCTB.

3. Y 10BIE€TBOPUTEIHHO
3HAeT
AKCIIEPUMEHTAILHBIC
METO/IbI UCCIICTOBAHMUS
MAarHUTHBIX CBOMCTB M
(bu3nYecKre NPUHIINIIBI
paboThI
AKCTICPUMEHTAIIbHBIX
YCTaHOBOK, JIOMTyCKaeT
OT/ICJIbHBIC OIITUOKH.

4. Xopo111o 3HaeT
AKCIIEPUMEHTAILHBIC
METO/Ibl UCCIICIOBAHUS
MAarHUTHBIX CBOMCTB H
bu3nYecKue NPUHIIUIIBI
paboThI
AKCIIEPUMEHTATBLHBIX
YCTaHOBOK.

5. 3HaeT B MOJHOM
o0beme
AKCIIEPUMEHTAILHBIC
METO/IbI UCCIICTOBAHUS
MAarHUTHBIX CBOWCTB U
buznyecKre NPUHIUIIBI
paboTHI
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OKCIICPUMCHTAJIbHBIX
YCTAaHOBOK.

3. TunmoBbie KOHTPOJIbHBbIE 32JaHUs 1/l IPOBEPKH YPOBHS ¢(POPMUPOBAHHOCTH

komneteHnuu 3 (ITK-3: ToTOBHOCTh IPUMEHSTH Ha MPAKTHKE MTPOo(eCcCHOHATEHbBIE
3HAHMS TEOPUU U METOJOB (PU3UUECKUX UCCIEIOBAHUM).

Jtan ¢gopmupoBanus | TumnoBble KOHTPOJIbHbIE Kpurepun
KOMIIETEHLIVH, B 3aJJaHUS NI OLCHKH OLICHUBAHUA
KOTOPOM Y4YacTBYeT 3HAHU, yMEHUIA, KOMIIETEeHIIUM, KA
AUCHMILIHHA HABBIKOB OLICHUBAHUA
Havanbnabii Kpucramibt TypmanuHa, | 1. He ymeet
YMeTh: [PAMOTHO cynbdara nHUTHS, a TaKXkKe | INIAHUPOBATh
ITAHEPOBATH KaJIust BUHHOKHCJIOTO | IPOBEJICHUE 3a/IaHHBIX
npoBeeHe 3ananmpx | OTHOCATCA K MOJSPHEIM | SKCIIEPUMEHTOB.
KCTTEPHMEHTOE, KimaccamM  cumMmetrpuu U | 2. OOnamaer Iuib
0GBsCHTH pesysTatel | MOTYT OBITh HCMOJL30BAHbI | HAYATbLHBIMU HaBBIKAMHU
HA OCHOBE B KayecTBe  JIATUYMKOB | IJIAHUPOBAHUS
COBPEMEHHBIX CTaTUYECKOTO WJIU | 3aIaHHBIX
TEOPETHUCCKHX HU3KO0YaCTOTHOTO DKCIIEPUMEHTOB,
Hpe/ICTARICHM, IMAPOCTATHYECKOrO  JIaB- | 3ATPY/HACTCA
CTABHTH KOHKPETHBIC JICHUS. Kaxoi U3 | OOBICHATH PE3yJIbTATHI.
MEPEYNCIIEHHBIX

3aJlayu Hay4YHBIX
VCCIIEIOBAaHNUM B
o0nacTu GU3NKU
MTb302JICKTPUKOB U
pemarh ux ¢
WCITOJIb30BaHUEM
COBPEMEHHOTO
AKCIIEPUMEHTATILHOTO
o0opynoBaHus

KPUCTAJIOB 00JajaeT Hau-
OoJbIIEH
JyBCTBUTEIHHOCTHIO K
THAPOCTATHYCCKOMY  JaB-
JICHUIO?

3. Y 10BIIETBOPUTEIIBHO
CIIpaBIIACTCS C
IJIAHUPOBAHUEM
HKCIIEPUMEHTOB, MOXKET
00BACHUTH OTHEIIHHEIE
pEe3yJIbTaTHI.

4. YMeer MmaaHupoBarh
MIPOBE/ICHHE 3aJaHHBIX
JKCIIepuMeHTOB. [Ipu
00BSICHEHUH
PE3YNbTATOB JIOMYCKAET
OTJEJIbHBIE OIINOKU.

5. YMeeT rpaMoTHO
MJIAaHUPOBATH
MIPOBE/ICHHE 3aJaHHBIX
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AKCIIEPUMEHTOB,
OOBSICHSITH PE3yJIbTAThI
Ha OCHOBE
COBPEMEHHBIX
TEOPETUYECKUX
MIPEICTaBJICHUM.

Havanpubrit

3HaTh: 0COOCHHOCTH
PAKTHYCCKHUX
IIPUMEHEHU N
KOHKPETHBIX
(U3HYECKUX CBOWCTB
THE303JIEKTPUKOB,
CIIOCOOBI yIIpaBiICHUS
MU B XOJIC
IKCIIEPUMEHTA.

Omnwucats paboTy
MBE303IEKTPHUECKUX
KPHUCTAJJIOB KaK
AIIEKTPOMEXAHIMUYECKIX
npeoOpa3oBaTesei.

1. He 3HaeT ocHOBHBbIE
MIPAKTUICCKUC
MPUMEHEHUS
KOHKPETHBIX
(bU3MYECKUX CBOMCTB
MbE302JIEKTPUKOB.

2. 3HaeT NpUMEHEHUS
JIUIIb OTJCIBHBIX
(bU3NYECKUX CBOWCTB
MbE302JIEKTPUKOB.

3. Y 10BIE€TBOPUTENHHO
3HAET OCHOBHBIE
MPUMEHEHUS
(hU3UYECKUX CBOMCTB
MbE303JIEKTPUKOB,
JIOITYCKAeT OLIUOKH.

4. Xopo1io 3HaeT
OCHOBHBIC TTPUMEHEHUS
(bU3UIECKUX CBOMCTB
MbE302JIEKTPUKOB,
UCIIBITHIBACT
3aTpyAHEHHS B BHIOOpE
CHI0CO00B yIpaBICHUS
UMU B XOJI€
HKCIIEPUMEHTA.

5. 3HaeT 0cOOEHHOCTH
MIPAKTUICCKUX
IIPUMEHECHUN
KOHKPETHBIX
(bU3NYECKUX CBOMCTB
MbE303JIEKTPUKOB,
CHOCOOBI YITpaBJICHUS
UMU B XOJIC
HKCIEPUMEHTA.

[IpomexyTOUHbIN
Baaners:

KonnextuBHas pabora 1o

IIJIAHUPOBAHUIO

1. He Bnaneer
HaBbIKaMU pabOTHI B
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CIIOCOOHOCTBIO
TJIAaHUPOBAHHUS
MPaKTUYECKOTO
HCIIOIb30BaHUs
IbE30MAaTEePUAJIOB JIJIS
pelIeHUsT KOHKPETHBIX
TEXHOJIOTHYECKUX
po0seM, HaBBIKaMHU
paboTHI B KOJUICKTUBE,
JIESITENIbHOCTD
KOTOPOTO MTOAYNHCHA
JIOCTYDKESHHUIO 00mIeH
1IEJIH.

HKCIIEPUMEHTA,
MPOBEICHUIO U3MEPEHUH,
00CYXJIEHHIO TIOJTyYEHHBIX
pe3yAbTaTOB U MOJATOTOBKE
oTyeTa.

KOJIJIEKTHUBE.
2. UcnpITHIBACT
oTIpeJieJICHHbBIC
TPYAHOCTH MPHU paboTe
B KOJUICKTHBE.

3. Y 10BIIETBOPUTEIIBHO
BJIaJic€T HAaBLIKAMH
pabOThI B KOJJICKTHUBE.
4. Xopomuio BiaaeeT
HaBBIKAMH palOTHI B
KOJIEKTHUBE.

5. CBOOOIHO BiIaJIEET
HaBBbIKaMU PaOOTHI B
KOJUIEKTHUBE,
JIeATEIIBHOCTh KOTOPOTO
MOTUMHEHA
JIOCTHIKEHUIO 00IIIeH
() 178

[IpomexyTOUHBIN
Ymern: rPaMOTHO
MJIaHUPOBATH
MPOBEICHHE 3aJaHHBIX
HKCIIEPUMEHTOB,
OOBSICHSITD
pe3yabTaThl HA OCHOBE
COBPEMEHHBIX
TEOPETHYECKHUX
MPEICTaBICHUH,
CTaBUTh KOHKPETHBIC
3a1a4n Hay4HBIX
VCCIIEIOBAHU I B
o0nacTu busuku
Mb303JIEKTPUKOB u
pelarb 170'¢ C
UCIOJIb30BAaHUEM
COBPEMEHHOTO
HKCIIEPUMEHTAIILHOTO
o0opyaoBaHUs,
MPUMEHSITh
MOJYYEHHbIC HaBBIKU
U 3HAHUSA B
MTPAKTUYECKON

1 onpenesieHns: mbe30MO-
yJIen MTOJISIPU30BAHHOMN
KepaMUKH TUTaHaTa Oapus
W3 HEe U3rOTOBUIIM 00pasell

B BHJIE KyOa 151
I1OJICCTBOBAJIN

HanpsDKEeHUEM cxkatus t B
HaIlpaBJICHUU ocu
MOJISIPU3alM  KEPAMHUKHU.
3aTem 3TOT ke 00pazer] ObLT
IIOJIBEPTHYT JIEUCTBHIO

TMAPOCTATUYECKOrO CHKATHUS
D-

Ha xaxux rpansx ky0a rnpu
TaKUX UCIIBITAaHUSX BO3HU-
KAIOT JIEKTPUUYECKHE
3apsnbl? Kakne
MbE30MOYJIN KEPAMUKHU
TUTaHaTa Oapusi MOTYT OBITh
OIpPEIENEHBI IO pe3yJIbTa-
TaM 3TUX UCTIBITAHUI?

1. He ymeer
ITAHUPOBATh
MPOBEJICHUE 3aTaHHBIX
9KCIIEPUMEHTOB.

2. O0magaer JIuIb
HAaYaJIbHBIMUA HAaBBIKAMHU
TJIaHUPOBAHHMS
3aJaHHBIX
OKCIIEPUMEHTOB,
3aTpyAHICTCS
OOBSICHATE PE3YJIbTATHI.

3. Y 10BIE€TBOPUTETHHO
CHPABIISIETCS C
ITAHUPOBAHHEM
9KCIIEPUMEHTOB, MOXKET
OOBSICHUTH OT/ACIbHBIC
pe3yIbTaTHI.

4. YMeer MmaaHupoBarh
MPOBEJICHUE 3aTaHHBIX
sKcepuMeHToB. [Ipn
00BSCHEHUU
pe3yJIbTAaTOB JIOMTYCKaeT
OTJICTILHBIC OIIHOKH.
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npodeccuoHanbHON

5. YMeeT rpaMOTHO

JEATEIIBHOCTH. IJIAHUPOBATH
MIPOBEJCHUE 3aJaHHBIX
AKCIEPUMEHTOB,
OOBSCHATH PE3YIbTAaThI
Ha OCHOBE
COBPEMEHHBIX
TEOPETHYECKHUX
IIPEJCTABICHUAMN.
[IpomexyTOUHbIN [1p€30351EKTPUYECKUI 1. He 3HaeT ocHOBHBbIE
3HATB: OCHOBHBIE MPUEMHUK 3ByKa COCTOUT U3 | IPAKTUUECKUE
MPUHLIHTIBI MeMOpaHbl, Ha BHYTPEHHEW | IPUMEHEHUS
IIbE303JIEKTPOHHKH, KOTOpOW HabupaeTcs KOHKPETHBIX
MIPUMEHEHUS CTOJIOUK U3 TOHKUX ($u3NYECKUX CBOWCTB
nbe303ppeKTa; KPUCTaJUIMYECKUX IIbE303JIEKTPUKOB.
MIPUHLHNIBI IOCTPOEHUS | IUIACTUHOK. Mexay 2. 3HaeT NpUMEHEHUS
IIbE303JIEKTPOHHBIX MJIACTUHKAMHU JUIIb OTACIIBHBIX
YCTPOMCTB, IIPOKJIA/IBIBAIOTCS (bu3NYECKUX CBOWCTB
TE€XHOJIOTHH AIEKTPOJbI U3 TOHKOU MarHeTHKOB.
MPOM3BOJCTBA METAJITUYECKOU (POoJIbru 3. Y 10BIETBOPUTEITBHO
MbE30aKTUBHBIX (puc. 6.4). Kakue u3 3HA€T OCHOBHBIC
MaTepHuaioB MJIACTUHOK CETHETOBOM MIPUMEHEHUS
conmu — 45° X-cpesa unu (hU3UYECKUX CBOMCTB
45° Y-cpeza — 00Jajal0T | TbE303JICKTPUKOB,

OOJIBIIIEH
YYBCTBUTCIIBHOCTBIO B Ka-

YECTBE MPUEMHUKOB?

Tngemunkue cezremoboi
come -

)

HEB G

: ¥ Y
Inexmpoder ¥4~ HAHH N

/ ;] N 7
.

\
Membpana

JIOITyCKAeT OLINOKH.

4. Xopo111o 3HaeT
OCHOBHBIC TTPUMEHEHUS
(U3UYIECKUX CBOMCTB
MbE302JIEKTPUKOB,
UCIIBITHIBACT
3aTpyAHECHHS B BEIOOpPE
CIIOCOOOB YIIpaBIEHUs
UMH B X0JIC
DKCIICPUMEHTA.

5. 3HaeT 0coOEHHOCTH
MPAKTUICCKUX
IIPUMEHECHUN
KOHKPETHBIX
(U3UYECKUX CBOWCTB
MTbE302JIEKTPUKOB,
CHIOCOOBI YIIpaBJICHHUS
UMU B XOJIC
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‘ OKCIICPUMCHTA.

V. IlepeyeHb OCHOBHO ¥ [IONOJHHUTEJILHONH Y4eOHOW JHMTEpPATYPHI,
HEe00X0AMMOM /ISl OCBOCHMS IMCUUILIMHBI (MJIM MOIYJIs1)
a) OcHoBHas1 uTeparypa:

1. ®u3nyecKue OCHOBBI, METOJIBI HCCIEAOBAHHUS M TPAKTUYCCKOE MPUMCHCHHE
nbe3omarepuainos / B.A. ['omosuun, U.A. Kamnynos, O.B. Mansimkuaa u ap.
- M.: Texnocdepa, 2013. - 272 c. - [DnexkrpoHHbI pecypc]. — Pexum
noctyna: http://biblioclub.ru/index.php?page=book&id=233464

2. Emudanos, I'. . ®usuka tBepaoro Tena : yueobnoe nocoodue / I'. Y. Enudanos.

,2021. — 288 c. — ISBN 978-

5-8114-1001-9. — Tekcr : anekTpoHHbI // JIaHb : 3IEKTPOHHO-OMOIHOTEYHAs

cucrema. — URL: https://e.lanbook.com/book/167893. — Pexxum noctyma:

JUTSl aBTOPU3. MOJIH30BATENCH.

0) JlomonHuTeNnpHas IUTEpaTypa:

1. TonoBuun B. A., KamnynoB U. A., Ilenpko b. b. , Mansiukuna O. B.
MogunkoBa A. A.. MarepruanioBeilecHHE DIEKTPOHHOM TEXHUKHU. TEXHOIOTUU
HaHOMaTepuasioB. YdyebHoe mocobue. Tseps, TBI'Y, 2011, 100 c.
http://texts.lib.tversu.ru/texts/materialovedenie_elektronnoy_tehniki_tehnologii

nanomaterialov/Start.html

2. Maryxus, B. JI. ®uzuka tBepaoro tena : yaeonoe nocodue / B. JI. Maryxus,
B. JI. EpmakoB. — Cankr-IlerepOypr : Jlanb, 2021. — 224 ¢. — ISBN 978-5-
8114-0923-5. — TekcT : aneKTpoHHbIH // JIaHb : 3IeKTPOHHO-0MOIMOTeYHas
cucrema. — URL.: https://e.lanbook.com/book/167762. — Pexxum moctyna:
JUTS. aBTOPU3. MOJIb30BATEIECH.

3. Jlanpay, JI. . Teopernueckas ¢usuka : yuebnoe nmocoodue : B 10 Tomax / JI. [I.
Jlangay, E. M. Jludmmu, JI. TI. TluraeBckmit ; moxm pemakmueir ['. C.
Jlanacbepra. — 5-e uza., ucnp. — Mocksa : DUSMATIINUT, 2021 — Tom 9 :
Craructuueckas ¢uszuka. Y. 2. Teopuss KOHICHCUPOBAHHOTO COCTOSHUS —
2021 — 440 c. — ISBN 978-5-9221-1580-3. — TekcT : 31eKTpOHHBIH // JIaHb

AIIEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:
https /le.lanbook.com/book/185699. — Pexum gocrtyma: Ui aBTOpU3.
TI0JIE30BATEIICH.

VI. Ilepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALMOHHON CeTH
«HTEepHeT», HeOOXOAMMBbIX ISl OCBOCHMS TMCHUIIMHBI (M1 MOTYJIs1)
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NupopmManimoHHBIME TEXHOJOTUSIMH, UCIIOJIB3YeMbIMHA TIPH W3YYEHUU JTaHHOUN
JTUCHUIUINHBI, SBJISIETCS JOCTYN K CIEIYIOUIUM 3JIEKTPOHHBIM OUOIMOTEYHBIM
CUCTEMaM:
1. BBC «MH®PA-M» http://www.znanium.com
2. DBC «YHuBepcurerckas 6ubmorteka OH-JIAMTH» http://www.biblioclub.ru
3. CepBep uH(pOpPMAIMOHHO-METOAMYECKOTO OOecnedeHus: y4eOHOro mpolecca
TeI'Yhttp://edc.tversu.ru
4. OBC «JIAHb» http://e.lanbook.com
VIl. Meroauyeckue ykazanus i 00y4ar0IIUXCH M0 0CBOEHUIO THCIUILUINHBI
(o MmoyJist)
1) ITnanst npakmuuecKux 3aHAMUI U MEMOOUUECKUE PEKOMEHOAUUU K HUM '
[Inanbl mpakTUdeckux (J1a0OpaTOPHBIX) 3aHATUN MPUBEACHBI B Yy4eOHO-
METOJUYECKUX pa3paboTKax MO BBHIMOJHEHUIO KOHKPETHBIX 3a7a4.
2) Memoouueckue peKoMeHOAUUU NO OpP2AHUAUUU CAMOCHLOAMEIbHOU
padomovl cmyoenmoe npu peuieHuu nOCMag1eHHbIX 3a0ay:
- IOATOTOBKA K KOHTPOJIBHBIM Pad0TaM U 3a4€Ty MPOBOIUTCS:
® 10 BOIpocaM Jyisi pyOeHOTro KOHTpousst (cM. pasnen «TpebGoBaHHs K PEHTHHT-
KOHTPOJIIO»);

® 110 KOHTPOJILHBIM BorpocaM (pazaen «Ilanbl 1 METOIUYECKUE YKa3aHUsD»).

KonTpoJibHBIE BONIPOCHI (3HATH)

[1be30amexTpuueckuii 3¢ ekt (BBeacHUE).

[Tpsimoit mbe30ameKTprUeCcKuil 2P HeKT.

@U3NYECKUN CMBICI PA3JIMYHBIX KOMIIOHEHT T€H30pa MbE30MO/TYJIEH.

BnusHue cumMMmeTpun KpucTaliia Ha BUJI TeH30pa (MaTpHUIlbl) MHE30MOTyIIeH.

[Tbe30anekTpuyeckue KodOPUITMEHTH U UX PU3UUECKHUI CMBICT.

OOpatHbI ThE30AIEKTPUUECKUI YPhEKT.

TepMoaMHAMHUYECKUN TOTEHUHUAT U CMBICT MPOU3BOJHBIX TEPMOJUHAMUYECKUX

MOTEHIIUAJIOB.

8. BriBox ypaBHeHMs Nbe303((PeKTa U3 TEPMOIUHAMUYECKUX YPABHEHUN.

9. BzauMoOCBsI3b MEXTY MbE30ICKTPUUECKUMU KOd(PIULIMEHTaMU B KPUCTAJLIE.

10.®Puznueckue ycaoBUs U3MEPEHUS MbE303JIEKTpUUecKuX ko3P duuuenton. [Ipsmoit
MbE302JICKTPUIECKUM 3P EKT.

11.®usuyeckre yCIOBUS HU3MEPEHUS  MBbE30DJEKTPUUECKUX  KOA(DPUIIMEHTOB.
OOpaTHbIN THE303IEKTPUUECKUI Y3PDEKT.

12.TTpbe3097eKTpUYECKe KPUCTALIBI KaK SJIEKTPOMEXaHWUYECKHe MpeoOpa3oBaTenu
(ompenenenue K03 HUITMEHTA FICKTPOMEXaHUUSCKON CBS3H).

13.11pe3097eKTpUYECKe KPUCTALIBI KaK SJEKTPOMEXaHWUYECKHe MpeoOpa3oBaTenu
(koaduImeHT  SIEKTPOMEXAaHMYECKOH CBSI3M B IHhE30MPeoOpa3oBaTEIIIx
Pa3JIMYHOTO HA3HAYCHHUS).

14. Metoapl HCCIENOBAHUSL TMHE303JIEKTPUUECKUX KPUCTAIJIOB (CTaTHYECKUE U
JTUHAMHAYECKUE METO/IbI).

15.1TpononbHbBIE yHpyrue KojieOaHus Mbe303JEKTPUUECKUX KPUCTAILIIOB.

NogakodE
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16.CaBuroBble ynpyrue KojaeOaHus Tbe303JIEKTPUUIECKUX KPUCTAIIIOB.
17.Meton pe3oHaHCa—AaHTUPE30HAHCA.
18.0coBble  MpeNCTaBUTENU  MbE303JCKTPUKOB  (JIMHEHHBIE  KPUCTAJUITMYECKUE
JIUDJICKTPUKH ).
19.11be3030ekTpUyecKkue Kpuctamibl. CerHeTodneKTpuku. OCcoOEHHOCTH MPOTEKAHUS
nbe303(pPeKxTa B CerHEeTOAIEKTPUKAX.
20.IIpencraBieHue 0 TEXHOJIOTUH MMPOU3BOCTBA ME303JEKTPUUECKON KEPAMUKH.
21.0co06eHHOCTH MhEe303JIEKTPUIECKOro d(h(PeKTa B Tbe30KepaMHUKE.
22.0OcHOBHBIC TpEACTABUTENH IMbe3okepamuuecknx wmarepuanoB. L[TC. dazobie
JMarpamMMel.
23.1Ipumenenne mbe3o3ddekra.
24.1Tpe30371eMEHT KakK MHOTOMEPHBIN 00BEKT YIIpABJICHUSA OCHOBOM
MaTeMaTHYECKOr0 ONMUCaHUs MOJIEIEH Tbe303JIEMEHTOB.
KonTpouabHble 3a1aHus (YMeTb)
1. Halitu Bujx MaTpuIlbl IHE30MOJYJICH JJIi CETHETOBOM coiu (B 3ajadax,
MOCBSIIIEHHBIX MIb€309(PPEKTy B CETHETOBOM COJIM, MMEETCS B BUAY KPHUCTALI B
CETHETOAJIEKTPUUECKOM (a3e, B MOJIUIOMEHHOM COCTOSIHUN ).
Pewenue.
Jns pelieHus 3aJayd BOCHOJIB3yEMCS METOJOM MpsSIMOM MpoBepku. PaccMoTpum
CHayajlla OChb CHUMMETPUU 2, COBIAJAIONIYI0 C OChIO X3 KPHUCTAIO(U3UUECKOM
cucreMbl  koopauHaT. Ocb 2|X, npeoOpasyeT KOOPIMHATHBIC OCH CIIEAYIOIIMM
obOpazom: X, - —-X,, X, >-X,, X;—> X, WIH, B KpaTkou 3amucu: 1—->-1, 2—>-2,
3—>3.
byaem Bce Moaynu moodepenHo mpeoOpa3oBbiBaTh cornacHo (6.5). Ecnu 3Hak
MOJYJISE TIPU TOM HU3MEHUTCS Ha OOpaTHBIM, TO COOTBETCTBYIOIIMN MOAYJb paBeH
HYJIIO, €CIIM >K€ 3HAaK OCTaeTCsl HEW3MEHHBIM, TO MOJyJib OCTaeTCs B MaTpHIIC
nbe3oMoyaeld. OUeBHAHO, COXPAHAIOTCS TOJIBKO T€ MOAYIHd;, KOTOPHIE UMEIOT B
WHJeKcax 0o oaHy, 1100 Tpu uudpsl 3. [loatomy
dy; =0,dy, =0,dy,,#0,d,,=0,d,,, =0,d5;,#0,d;,, #0,d,3, =0,d,, =0,d,5, =0,
dpps # 0,055 =0,d5; =0,dy, #0,d3, #0,d;,, =0,d35, #0,d5, # 0
WJIM B MATPUYHBIX O003HAUYCHUSX:
0o 0 0 d, d, O
0 0 0 dy dy
d3l d32 d33 O 0 d36
[lamee BO3bMEM CIEAYIONIYIO OCh 2, COBHAJAIONIYyI0 C X,. OTa OChb CHUMMETPHUH
npeo0pa3yeT KOOPANHATHBIE OCH CIIETYIONTUM 00pa3oM:
X, ==X, X, > X,, X; >-=X,
1--1,2-52,3--3
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N3 ocraBmMXCSA BOCBMHM NIbE30MOIAYJIEH COXPAHSIOTCS JIMIIb T€, KOTOPHIE UMEIOT B
UHEeKcax 100 OAHY, JINOO TpU LUU(DPHI 2, T. €. IbE30MOIYJIN

dyg, =dp55(dy,) s doay =dy05(dys)  dapy =d;0,(dye) -
PaccmarpuBarh AeiicTBUE TpeThel OCH BTOPOIO MOpPSAKA, coBHagaromed ¢ Xj, He
UMEET CMBICIIa: MO0 Teopeme OJilepa OHA SBIAETCSA MOPOXKIAEHHBIM 3JIEMEHTOM
CUMMETPHUH U €€ JCHCTBHE CBOJUTCS K JEHCTBUIO YK€ pacCMOTPEHHBIX ocel 2 || X3 u
2 || Xa.
B oxoHYaTenpHOM BUAE MATPHUIIA IBE30MOIYJIEN KPUCTAIIOB Kjlacca CUMMETpUH 222
UMEET BUJ

000d, 0 O
000 0 dy O
000 0 0 dy

2. OxapakTepu3oBaTh MPOJOJIbHBIM MbE303JEKTPUUECKU 3(PPEeKT B KpHCTaIIax
CErHETOBOM COJIM, OTBETUB Ha CJIEIYIOLIUE BOIIPOCHI:

a) Kakum ypaBHEHHMEM OIMCHIBAECTCA MPOJOIBHBIA IMbE303IEKTPUUECKUN 3PPeKT
IJJACTUHKYU ITPOU3BOJIBHON OPUEHTALIAN?

0) EcTp 11 Takue HanpaBieHMs], B KOTOPBIX 3TOT 3(P(PEKT OTCYTCTBYET?

B) Kak opHeHTHpOBaHbI OTHOCHUTEIBHO KPUCTANIOPU3UUECKUX OCEH IJIACTUHKH,
oOJnafarone MaKCUMaJIbHBIM IIPOI0JIBHBIM MbE303JEKTPUUYECKUM 3D PexTom?
Pewenue.

a) PaccmoTpum rmacTMHKY ¢ HOpManbio  N(N;, Ny, N3), TPOH3BOJIBHO
OPUEHTHPOBAHHYIO OTHOCUTEIBHO KPUCTAIOPU3MUECKHX OCEW, U pacTsHeM (Hin
COKMEM) IUIACTUHKY BJIOJIb HampaBlieHUs ee HopMmaiu. YToObl HAaWTH BETUYHUHY
OPOAOJIBHOTO  MbE303JEKTpUueckoro 3¢ddexra, T. €. IUIOTHOCTh 3apsAOB,
BOZHHMKAIOIIMX HAa IIOBEPXHOCTU IUIACTHHKHM, NEPIEHIUKYISPHOW HaIPaBJICHUIO
paCTSKEHUS, BOCIOIb3YEMCS YPAaBHEHUEM MPSAMOrO IMbE303JEKTPUUYECKOro 3¢ dexTa
(6.1). IIpu >TOM TEH30p MbE30OMOAYJEH M TEH30P HANPSHKCHUM TOJKHBI OBIThH
BBIPKEHBI B OJHOM M TOW K€ KOOPAUHATHOM cucTteMe. MOXKHO CBsi3aTh CHUCTEMY
KOOpPJIMHAT C HAIpaBJICHUEM pACTSLKEHHsI (CKATHUs) — B JTOM CHUCTEME TEH30p
HaIpsHKeHU OyJIeT UMETh CaMblil TPOCTOM BHJI, HO OTJIMYHBIMU OT HYJII MOTYT OBITh
Bce 18 KOMIOHEHT Marpulbl Mbe3oMmoaylieid. [loaToMy HET cMbIcia CBSA3BIBATH
CUCTEMY KOOpJIMHAaT C J3TUM HampasienueMm. IIpoBemem  peiieHue B
KpUCTAUIO(QU3NIECKON CHUCTEME KOOPIMHAT, B KOTOPOW MaTpHIla IMHhE30MOIYJICH
3ajaeTca M MMeeT Hambomiee mpocTtod BuA. OTHOOCHOE pacTsKeHue (CKaTue) B
HPOM3BOJILHOM HarmpasiieHud N(Ny, Ny, N3) MPEICTABISLCTCS B KPUCTAIUIOPU3UICCKOI
CUCTEME KOOPJHMHAT TEH30POM, KOMIIOHEHThI KOTOPOIO HAaXOAATCS U3 COOTHOIIECHHS
t, =tn,n; oTCrOaa
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n12 nan nln3

[tjk]z nn, n> ngn,l|t.
n1n3 n2n3 n;
[IpononpHbIi  mbe30dMeKTpUYecKUd 3¢ ¢deKT  ompeneisiercss  KOMIIOHEHTOM
MOJISIPU3ALINY, TApAIIICTLHON HAMIPABIICHUIO PACTSKEHUS (CoKaTus), T. €.
Ri=Rn.
YuauteiBas, 9to P, =dt, , moay4aem B =d,tnn;n, .
JIJ1s1 CETHETOBOM COJIM OTIIMYHBIMU OT HYJIS SIBJIIFOTCS IbE30MOAYJIIN
d14 = 2d123’ d25 = 2d231’ dse = 2d321

B cooTBercTBHM C 3THUM HPOAOJBHBIA MbE303JEKTPUUECKUN A(DPEKT IITACTUHKH
CErHETOBOM COJM, OpPHEHTAlUs KOTOPOW 3aJaeTCs HAIpPaBICHHEM €€ HopManu N,
OTHOCUTEIBHO  KPUCTAIOPU3NYECKOW  CUCTEMbl  KOOpPAMHAT  OIKCHIBAETCSA
YPaBHEHUEM

I:)|| = NyNyN, (20,55 + 2055, + 2d 50 )t = NyN,N; (dy, +d s +dge)t

0) Mcxoas u3 BeIpaKEeHUS I P, MOXHO 3aKJIIOUYHUTh, YTO JJIs BCEX HAMpPAaBJICHUH,

I
JeXAaIIUX B KOOPJIMHATHBIX IJIOCKOCTSIX, TPOJOJIBHOTO Mbe303(P(EeKTa HET.

B) MakcuMallbHbIM MPOJOJIBHBIM MhE303JeKTpUUeckuM 3PdexTom 00ana0T
KPUCTAUTMYECKUE TUTACTUHKHA, HOpPMallb K KOTOPBIM COCTAaBJSICT PaBHBIC YIIBI C
KpUCTAIOPU3NYIECKUMH OCSMHU. Takue TIACTUHKUA IIHUPOKO MPUMEHSIOTCS IS
MIPAKTUYECKUX LIEJIEH.

KonTpoJsbHble 3a1anns (BJIaJeTh)

1. Kak cunenmyer wnampaBuTh peOpa tutactunku Z-cpeza ADP, uToObl oHa
HOJIIPU30BaAJIach MpPHU JEHCTBUU Ha HEE TOJIBKO HOPMAJbHBIX HAMPSIKEHHUH, MPHIIO-
KEHHBIX B HAIIPaBJICHUSIX, MapalIeIbHbIX ee peOpam?

Pemenue.

W3 Buja MaTpUIbI be30MOIyJIel Kilacca CUMMETPUHM 42m ClieyeT, 4TO MIacTHHKA
Z-cpe3a Oynet nossipuzoBaHa (P, #0) TOJILKO B TOM CjIyd4ae, €CJId €€ HalpsHKEHHOE

COCTOAHHC OIMMCBIBACTCA TCH30POM

o S5 o
o o &
o o o
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[IpuBenem yka3aHHBIM TEH30p HANPSLDKEHUM K TJIABHBIM
ocsiM X, X,, X, W HalJjeM OPHCHTAIUIO TJIABHBIX OCel

OTHOCUTEIBHO MCXOJHBIX. VICKOMBIE HampaBiIeHHs pedep
IUTACTUHKA Z-cpe3a U OYyIyT SIBIATHCS HaIpaBICHUSAMU
TJIABHBIX OCEW TEH30pa HAIIPSHKEHUM.

[IpuBeneHue 3aJaHHOrO TEH30pa K IJIABHBIM  OCSM
OCYILIECTBISIETCS IIOBOPOTOM HCXOJHBIX OCEH TEH30pa
BOKpYr och X3 Ha 45° mo yacoBoil ctpeinke. IIpu sTom
TEH30p HalpsLKEHHUM IIPUHUMAET BUJT

X

Puic. 6.3. 45°X-, 45°Y-
u 45°Z-cpesbl.

-t 0 0
0 t O
0 0O

CrnemoBarenbHO, YTOOBI KpUCTAIIMYECKas muiacTuHka Z-cpe3a ADP momspusoBanach
IIpU JICKCTBUM HAa HEE HOPMAJIbHBIX HANPsHKEHUH, €€ CIeAyeT BhIpe3aTh TakK, KakK 3TO
NoKa3aHo Ha puc. 6.3. Takue MIacCTUHKHU Ha3bIBatoTCs 45°Z-cpe3aMul.

2. Jl;st onpefesieHns Mhe30MOTIYJICH TMOISIPU30BAaHHON KepaMUKH THTAHATa Oapuisl U3
HEe M3rOTOBMJIM OOpasell B BUJIE Ky0a M IMOJCHCTBOBAIM HANpSKEHUEM CokaTusi t B
HaIlPaBJICHUM OCH TMOJISPU3aIUU KEPaMUKHU. 3aTeM 3TOT ke 00pasell ObLI MOJABEPrHYT
JIEUCTBUIO TUIPOCTATUYECKOTO CHKATHS P.
Ha xakux rpansx ky0a mpu TaKuX HCIBITAHUSX BO3HUKAIOT JIEKTPUUYECKUE 3apsJibl?
Kakue mnbe3oMOaynu KepaMHKH THUTaHaTa Oapus MOTYT OBITh OIpPEICICHBI IO
pe3yJibTaTaM 3TUX UCTIbITaHUN? Perenue.
[TockonbKy 0Cch X3 KpUCTAITOPU3UUECKON CHCTEMBI KOOPAMHAT KEPAMUKH COBIAIAeT
C HaIpaBJICHHEM TOJISIPU3AIMH, TO €€ HAMPSIKEHHOE COCTOSIHUE Oy/eT OMUCHIBATHCS
TEH30pOM

00 O

0 0 O

0 0 -ty
['mapocTaTrueckoe cxxaTue 3a4aeTcsl TEH30pOM BUIA

-p O 0

0 -p O,

0 0 -p
CIENOBATENBHO, t, =t, =t, =—p. Ml OMIHOOCHOE C)KaTue B YKa3aHHOM HAIIPaBJICHUU, U

TUAPOCTATUUECKOE CHKATHUE BBI3BIBAIOT IOJISPU3ALMIO KEPAMUKM B HANPABICHUU €€
IIOJISIPHOM OCH; B IEPBOM citydae P, =d,,(-t;), BO BTopoM P, =(2d,, +d,;)(—p). Takum

o0pa3oM, MO pe3ynbTaTaM 3KCIEPUMEHTOB MOTYT OBITH OMpENEICHbI JBa M3 TPeX
HE3aBHCHUMBIX MTbE30MOIyJIeH KepaMHUKHU TUTaHaTa 6apus d,, u d.,.
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3. IIbe30oanexTpudyeckuil MPUEMHUK 3ByKa COCTOMT W3 MeMOpaHbl, HA BHYTpPEHHEU
KOTOpON HaOWUpaeTcss CTOJOMK M3 TOHKUX KPUCTAJUIMYECKUX IUIACTHHOK. Mexmy
IJTACTUHKAMHU MPOKJIAABIBAIOTCS 3JIEKTPOJIbI U3 TOHKOM MeTauinueckon Qoibru (puc.
6.4). Kakre M3 MIaCTUHOK CerHeToBoM comu — 45° X-cpeza wimm 45° Y-cpeza —
00nafaroT O0JIbIIEH YyBCTBUTEILHOCTHIO B KAUECTBE PUEMHHUKOB?

Pemenue. nacmunre cezremobod
UyBCTBUTEIBHOCTh TNPHEMHUKA MOXET OBITh OIpe- - 2%; .‘/
JielieHa KaK OTHOIICHHE JJIEKTPUYCCKOTO HAIPSDKEHUS, Tf
BO3HUKIIIETO TOJ| JIEHCTBHEM ITaHHOTO MEXaHHYECKOTO 3,;;,@;,@5,,‘,_%;;5_, N 7
HANpSHKCHUS (JaBJICHUSI 3BYKOBOM BOJIHBI), K BEITHYUHE 1
OTOTO MEXaHHECKOTO HANPDKEHUA, T. €. KaK Vit "y P
3BYKOBBIC VKOJIe6aHI/I$I, BO3/ICHCTBYIOIINE HA IIACTHHKH p 6.4. Cxema
CCTHETOBOH  COJMHM, MMEIOT HacTOTBL, 3HAHTENBHO o iierpy

MEHBIIHE PE3OHAHCHBIX HACTOT, MOITOMY B NAHHOM |1 esionexrniueckoro

clly4ae MOKHO BOCTIOJIL30BaThCs ypaBHeHHEM (6.10) HpUEMHIKA 3ByKA

E =-0ut,
KOTOPOE IS INTACTUHKHU 45°X-cpe3a 3anuiieTcs: B BUJE
E, =-9
rae t, — MEXaHMYECKOE HaNpspKEHWE, IEHWCTBYIONIEE MO HAIPABICHUIO JIJIMHBI

MJIACTUHKH, MPOXOJISIIEH Mo yrioMm 45° k kpuctaiopuzndeckum ocsim X, u X3 (cm.
puc. 6.3); g,— 3hPEKTUBHBIN MMHE303ICKTPUUSCKUN KOIPDHUITUEHT, OTBETCTBEHHBIN
3a  BO30OyxkaeHue r1iacTuHku 45°X-cpeza. OH MOXET OBbITh BBIYUCIEH U3
coorHomenus g, =lll, gy, Trae g, — NbE30DIEKTPUYECKHE KOI(DHHUIMEHTHI

CETHETOBOM coiu, a . — HAIIpaBJIIOIMKUC KOCHMHYCBHI JIMHBI INIACTHHKH

:
OTHOCHUTEIHHO KPUCTALIOPU3NIECKIX OCCH.
Bennunna HampsHKEHHOCTH AJIEKTPUYECKOTO TOJISI, BO30YKIEHHOTO MEXaHWYECKUM
HanpsbkeHueM {, paBHa

E, =V/d=-gt =315-10"°-t, en. CI'CD,
e t, — gaBieHne B guH/cM’, d — TOJIIMHA IUIACTHHKH B cM, V — 3JICKTPHUYECKOE
HaIpsHKEHUE, BO3HUKAIOIIEE MEXITY pabOYMMU TPpaHSIMH TUIACTUHKU CETHETOBOU COJIH
45°X-cpesa B ex. CI'CD. Otcrona

V =-dg,t, =dgt,

B »TOM ciyuyae 4yBCTBUTENBHOCTH NMPUEMHHUKA, OTMpenesieMas OTHOIeHueM V /t,,
paBHa dg, - CrnemoBarenbHO, YyBCTBUTEIHHOCTD TIPOITOPITMOHAIEHA
nbe30dJIeKTpudYeckomMy kodhdumuenty ¢,. Ecnmu wmemOpana coctout wu3 n

MOCJIEA0BATEIbHO COCAUHEHHBIX IIJIACTUH-NIPUEMHUKOB, TO €€ YyBCTBUTEIHHOCTh
Oyner B n pa3 OoJbIIIe.
[Tbe30amexTpuueckue kodhduimentsl g, 1 45°X- u 45°Y-cpe3oB COOTBETCTBEHHO

paBHBI
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g, = 1/2g,, = 3,15:10" ex. CI'CD, g, = 1/2g,, =-9,5-10" ex. CI'CD,
OTKyAa clienyeTr, uro ¢, s 45°X-cpeza BTpoe MeHbie, deM il 45°Y-cpesa.

[TooTomy mmactmaka 45°Y-cpe3a Tpu TOM IKE€ MdaBJICHHH OyneT BO30YXKIaTh
ANIEKTPUUYECKOE HAMPSHKEHUE B PA3OMKHYTOM IIEMM MPUMEPHO BTpoe OoJbliee, 4Yem
rtacTuHKa 45°X-cpesa, a ciieloBaTeIbHO, YyBCTBUTEIBHOCTD IIACTUHOK 45°Y -cpe3a
BTpoe OoJibllle, YeM UYYyBCTBUTEIHLHOCTh IUIACTMHOK 45°X-cpe3a CEerHeTOBOM COJIH.
[Tnactunku 45°Y-cpe3a ynoTpeOastoTcs Kak B MPUEMHUKAaX 3ByKa, TaK U B KaueCTBE
JATYMKOB THJIPOCTATUUECKUX JABJICHUH.

VIiIl. TlepeueHb mnegarorudeckux HM HHGPOPMALMOHHBIX TEXHOJOTHIA,
HCIOJIb3yeMbIX TPU  OCYIIeCTBJIEHMH 00pa30BaTeJbHOI0 Impolecca 1o
TUCHMILUIUHE (WU MOIYJII0), BKJIIOYaA NepeyeHb MPOrpaMMHOro odecrnieuyeHust U
HH(POPMALMOHHBIX CIIPABOYHBIX CUCTEM (110 HEOOXOAUMOCTH)

[IpoGiiemHass JieKIus, AaKTUBU3ALMS TBOPYECKOW JICKIUU, TPAKTUYECKHUE
YOpaXKHEHUs, JIEKIUS C WCIOJb30BAaHUEM IIPE3CHTAIMi, MOJrOTOBKA JIOKJIaja,
MPOBEJICHUE JTA0OPATOPHBIX padOT B MPAKTUKYME M0 «DU3HUKE MbE303TICKTPUKOBY.

Ilepeyenb nporpaMMHOro odecrneyeHus :
1. Microsoft Office 365 pro plus
Microsoft Windows 10 Enterprize
3. Google Chrome

N

IX. MarepuajibHO-TeXHMYecKkasi 0a3a, HeoOXoauMMas I OCYHIeCTBJICHUS
00pa30BaTeJIbHOI0 MPOLECCA MO AUCHUILINHE (WIM MOLYJII0)

Aynutopust s npoBeAeHUs JEKIUMOHHBIX (A-219) U mpakTUYECKUX 3aHATUN
(A-35) oOopynoBaHHas MyJbTUMEIUWHOM W  Apyrod (KOJOCKOm M T.I.)
MTOKA3bIBAIOIIEN TEXHUKOM.

JlaGopatopHblii TPAKTUKYM C 3JEKTPOU3MEPUTENIbHBIM O0OpYAOBAaHHEM ISt
u3yyeHuss (U3MYECKUX CBOMCTB IbE30IEKTPUKOB. YCTAaHOBKA IO H3YYEHHUIO
IBE303JIEKTPUYECKOr0  3PQeKkTa B CETHETODEKTPUKAX, TEPMOCTaThl, MOCTHI
nepeMeHHoro Toka, cxema Coitepa-Tayspa, ocuumiorpadsl, KpUCTaIOAEpKaTEH,
kpuctaisl TI'C, o00pasupl Mbe30KepaMUKH, CXEMbl HM3MEPEHHUs TeMIlepaTyphbl
(Tepmomnapa Meb-KOHCTAHTaH, MOTEHIITUOMETD).

IX.  MarepuajbHo-TexHH4YecKass 0a3za, HeoOXoauMasi JJs  OCYLIEeCTBJICHUSI
00pa3oBaTe/ILHOIO NMPoLecca Mo AUCHUILIMHE

Ilepeyenn
HanmenoBaHme .
OcHalIeHHOCTH CNEeNMHAJIbHBIX OMEIEHUI 1 JHMIIEH3HOHHOI'0
cnenuaJbHBIX* . .
. MOMeIlleHU 1JIs1 CAMOCTOATEIbHO padoThI MPOrPaMMHOI0
noMelmneHu i
obecrnievyeHmsl.

29



PexBuU3NTLI

MOATBEP:KIAIOIIETO
JTOKYMEHTAa

Kadenpa obmieit | 1 Buemnuii sxectkuii quck Transcend 1 Gb Google Chrome —
du3uKm. 2 Kommberotep Kraftway Credo KC36Vista | GecrimaTHo
TaGopatopus Business/E7400/2*10024Mb Kaspgrsky Endpoint
METOHKH DDR800/T160G/DVDRW/500W/CARE3/Monwutop Se_curlty 10 mst

20" LG W2043S-PFpf Windows — Akt Ha
TIpeHoAaBaHHA 3 Kamepa Web Logitech — 3 . nepeaady npas
usHKH. 4 Kommyratop Linksys SD2008T-EU CISCO SB 8- | Ne2129 ot 25
Kabuner IIOPTOBBI — 3 1WT. okTs10ps 2016 .
KadyecTBa 5 Cymka Continent MS Office 365 pro
[peIIo/IaBaHus 6 IpunTep nazepusrit HP L] 1100 C4224A plus - Akt nprema-
busuicu. Ne219 7 M®Y XEROX PH 3100 . | mepenaun Ne 369 ot

8 Cxanep UMAX Astra 3450 600*1200dpi, 42bit | 21 utons 2017
(170002 . . .

BCTPOEHHBIH CIIaliA-IPOEKTOP Microsoft Windows
Teepckat 061, | 9 ‘Hoyroyk Dell Ispiron 1300 (1.7 GHz) | 10 Enterprise - Akt
r. Teeps, 15.4WXGA. 512MB. 80GB npuema-nepenayu Ne
Canoseiii mep., | 10 TIlpuntep nazepubiii  CANON  LBP-2900 | 369 ot 21 uronst 2017
1. 35) A4.600*600

11 Kcepoke 1215

12 Mynberumenniiasiii mpoektop BenQ MP 624

13 APMC pns ucciaenoBaHusi W J€MOHCTPAIHU
onbIToB 1o au¢ppakuuu ¢ [I9BM  (monuTOp
Samsung TFT 22)

14 UntepaktuBHas qocka Smart Board 660
15 Kommerotep iRU Corp 510 — 6 .

16 Crennax — 10 mr.

17 KOMIUTEKT KOMIIBIOTEPHBIX JaTYMKOB

18  VHuBepcaJbHBII  HM3MEPUTENBHBII
ADM2

19 JleMOHCTpaLlMOHHBIM HAOOP MO MEKTPUUECTBY U
Mmaraerusmy. Yacts 1

20 JIeMOHCTpallMOHHBIN HAOOP MO IEKTPUUECTBY U
MarHetusmy. Hacts 2

21 JleMOHCTpaMOHHBIA HAOOp MO ONTHKE

22 JIeMOHCTpallMOHHBINA HAOOp MO MEXaHUKE

23 Jlocka nnsi IPOBENEHMS JEMOHCTPAllMOHHBIX
paboT — 2 mr.

24 NnrepaxtuBHbiil koMIuiekT Oculus Development
Kit 2

25 HcTOYHMK TIHTaHUS TIOCTOSHHOIO TOKa H
HaNpPsDKEHUs 00JIbIION MOIITHOCTH

26 Kommiext Monster Kit v 1.0

27 UBII1

npudop

bazoBas
yaeOHast

1 MonuTtop 15" TFT Proview
2 ITpuntep-ckanep-konup MOY KYOCERA FS-
1016MFP (A4. 16ctp/mMun

Google Chrome —
OecmuiaTHO
Kaspersky Endpoint
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nabopaTopus
o0mieit Gpu3uky.
Jlaboparopus
MexaHuku No230
(170002
TBepckas 0011.,
r. TBepb,
Caposblii niep.,
a. 35)

3 Cucr.610x HELiOS Profice VL310 In
P2GHz.256Mb/40GB/CD-ROM 3.5.
KJaBuarypa,mbiib ontudeckas (ITO Mic Win XP
Prof ,Mc Off 200

4 Cuct.610x HELiOS Profice VL310 In
P2GHz.256Mb/40GB/CD-ROM 3.5.
KJaBuarypa,mMbiib ontudeckas (ITO Mic Win XP
Prof ,Mc Off 200

5 Kommsrotep iRU Corp 510 15-
2400/4096/500/G210-512/DVD-RW/W7S/monuTop
E-Machines E220HQVB 21.5"
6 Jlazepusiit npuaTep Samsung ML-3310d
7 Hoytoyk DEII Ispiron 1300 (1.7 GHz)
15.4WXGA. 512MB. 80GB

8 Cucremusrit 6ok AMD Septron 64
2800/80Ghb/256 Mb CD ROM 52/FDD
9 Oruerymurens

Security 10 mst
Windows — Akt Ha
nepegavy npas
No2129 ot 25
oKTs0ps 2016 T.

MS Office 365 pro
plus - Akt mpuema-
nepenaun Ne 369 ot
21 urona 2017
Microsoft Windows
10 Enterprise - Akt
npuema-nepenadu Ne
369 ot 21 urons 2017

IHomemmeHus 1151 CaMOCTOSITEIbHOM PadoThI:

KypCOBOTO
IIPOEKTUPOBAHHUS
(BBITIOJTHEHUS
KypcoBbIX  pabor),
TPYTITOBBIX "
WH/IUBUIYaIbHBIX
KOHCYJIbTAINH,
TEKYIIEro KOHTPOJISA
U NPOMEXYTOUHOU
aTTecTalluy,
NPaKTHKH,
KomnerotepHslit
KJacc (pU3uKOo-
TEXHUUYECKOTO
dakynpTeTa.
KomnrerorepHas
nabopaTopus

HaumenoBaHue OcHaleHHOCTHh MOMellleHHii IS IlepeyeHnb JHIEH3HOHHOTO
NnoMenleHui CaMOCTOSITEJIbHOM PadoThI MPOTrPAMMHOI0 00ecTieYeH s,
PexBU3UTHI
MO/ITBEPIKAAI0IIEr0 JOKYMEHTAa
[Momemnenne s | 1. Komnetorep RAMEC STORM Adobe Acrobat Reader DC -
CaMOCTOSITEIIbHON C2D 4600/160Gh/ 256mB/DVD- OecruiatHo
paboTHI, y1eOHast | RW +Momnutop LG TFT 17" Cadence SPB/OrCAD 166 -
ayIuTOpus 0 | 1753S-SF — 12 mr locynapcTBeHHBI  KOHTpakT —Ha
IPOBEJICHUS 3AHATHH | o My TbTHMETHHHbIH KOMILIEKT TTOCTaBKY nnueHsn(iIaJ;Lm
JIEKIIMOHHOTO  THIIA, MPOrPAMMHBIX  TIPOJTYKTOB -
sansTHi yueGHoro wiacea (apuant No2) | Ll or 15062009
[TpoexTop Casio XJ-M140,
CEeMUHApPCKOTO THIIA, Google Chrome - OecruiatHo

HACTEHHbIN MpOoeKI. 3kpaH Lumien
180*180. mHoyToyk Dell N4050.
cymKa 15,6", Mbliiib

3. Kommyrarop D-Link
10/100/1000mbps 16-potr DGS-
1016D

4. Buneokxamepa IP-FALCON EYE
FE-IPC-BL200P, OnJlaiin Tpeiin
000

5. Buneoxamepa IP-FALCON EYE
FE-IPC-BL200P, OnJlaiin Tpeiin
000

6. JleMOHCTpalIMOHHOE
obopymoBaHue
«LegoMidstormsEV3»

KOMIIJICKT

Java SE Development Kit 8 Update
45 (64-bit) - OecruiaTHO
Kaspersky Endpoint Security 10 mst
Windows — Axr Ha mepenady mpaB
Ne2129 or 25 oxrsiops 2016 .

Lazarus 14.0 -  OecruiatHo
Lego MINDSTORM EV3 -
OecIuIaTHo

Mathcad 15 MO010 - Akt
npenocrasnenus mpas 1M1C00000027
oT 16.09.2011
MATLAB R2012b - Akt
nipenoctaiienus mpa Ne Us000311
oT 25.09.2012

Microsoft Express Studio 4 -
OecIuiaTHO

MiKTeX 29 -  OecruarHo
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POOOTOTEXHUUECKHUX
cucreM Neda
(170002 TBepckas
0011., T. TBepb,
Canoseiii niep., 1. 35)

7. KoMriekT yueOHON Mebenn MPICH 64-bit - GecrutatHo
MSXML 4.0 SP2 Parser and SDK -
OecIuiaTHO

Microsoft Windows 10 Enterprise -
Axt npuemMa-niepenaun Ne 369 ot 21
HIOJIS
MS Office 365 pro plus - Akt
npuema-niepenaun Ne 369 or 21
utosst 2017

2017

X. CBenenusi 06 00HOBJIeHHHU padoyeil IPOrpaMMbl TMCHMILIHHBI

OOHOBJ/ICHHbII
paszes paboueii JaTa 1 npoToKoJI
Ne . 3acelaHusd,
NPOrpamMMmbl Onucanue BHeCEeHHbIX U3MEHEHU I
ILIL. A — yTBepAUBIIEro
(Moys1) U3MeHeHusl
CxoppekTupoBaH (OH]T OLIEHOYHBIX
1 Pasen IV CpEIICTB I MPOBEPKU YPOBHS [Tporokon Coera ®TD
c(hopMUPOBAHHOCTH 3aKpeIUIeHHBIX 32 | Ne5 ot 31 okTsa6ps 2017 ¢
JUCHUIIIIMHON KOMIICTCHITUN
CKOppEeKTUPOBAHBI 3aJJaHUS IS
IIPOMEXKYTOUHOM aTTeCTalllH B
5 Pasnen IV COOTBETCTBUM ¢ OOHOBJICHHBIM } ITporokon Cosera ®TD
«ITonoxkeHnemM 0 MPOMEKYTOUHON No5 ot 31 oktsi6pst 2017 r.
aTTecTaluu (dK3aMeHax U 3a4eTax)
cryneHToB TBI'Y »
OOHOBIIEH NepedeHb OCHOBHOU U
3 Pasnien V ILOHOJIHI/ITeJIBVHOﬁ yuebHoit smteparypsl, | [Iporokon Coera ®TO
HEO0OXOAMMOM J11s1 OCBOEHUS Ne5 ot 31 okTs16ps 2017 ¢
JIUCITUATITUHBI
OcHaIIeHHOCTh ayTUTOPHOTO (poHAA
4 Pasnen IX JUISL TIPOBEJICHHUS que6HHx 3aHATHI U ITporoxon CoBera ®TO
CaMOCTOSITENIbHON PabOThI CTYACHTOB Ne5 ot 31 okTs16ps 2017 ¢
cornacHo «Cnpasku MTO OOII ...»
CxoppekTupoBaH (HOH] OIIEHOYHBIX
5 Pasnen IV CpEeICTB [JI IPOBEPKU YPOBHS [Ipotokon Cosera T Ne
c(hopMUPOBAHHOCTH 3aKpeIUIeHHBIX 32 | 6 oT 15.01.2019 .
JUCIUIIIIMHON KOMIIETEHLIUI
BHeceHbl H3MEHEHUSI B COOTBETCTBUU C
«ITonoxxeHneM 0 TPOMEKYTOUHOU
6 Paznen IV aTTecTalnu (3K33MF;H3X Hy:aquax) Hporoxon Cosera PTD Ne
10 ot 19.05.2020 1.
00yJaromuxcs mo mporpaMmmam
BbIciiero oopazoBanust TeI'Y »
BHecenbl U3MEHEHNUA B COOTBETCTBHHU C Tporokos Cosera OT® No
7 Paznen IV «[TonoxxeHneM 0 PEUTHHTOBOM CUCTEME

oOyuenus B TBI'Y»

10 ot 19.05.2020 r.
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Pasten IX AKTyanu3upoBaHsl JaHHble Ha ocHoBe | IIpotokon Cosera ®TD
8 Cupasku MTO OOIT Nel4 ot 03.07.2021
OOGHOBJICH MepeueHb OCHOBHOU U
Pasnen V JOTIOJHATENbHOM y4eOHOM I[Tporokon Cosera ®TD

JUTEPaTyphl, HEOOXOAUMOM JIJIst
OCBOCHHS JUCLUUILINHBI

Nel4 ot 03.07.2021
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