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I. AHHOTAIMA

1. leap ¥ 32724 JUCUUILIMHBI

Ienvro TUCHMIUIMHBL SBISETCS (POPMHUpPOBAHHE Y CTYACHTOB IMPEJICTABICHUS O
MaTrepuaiax ¢ HeJIMHCWHBIMU (PU3NUECKUMH XapaKTEPUCTUKAMHU U WX MCIIOJIb30BAHUH B
HayKe U TEXHUKE.

3aoauamu 0CBOCHUS TUCIUAIIIINHEI SIBJISIIOTCS:

— YyMEHHE TIPUMEHHUTh Ha MpaKTUKe MPodheCCHOHAIBHBIC 3HAHUS O HEJIMHEHHBIX

Marepuajiax B IUIaHE MTOCTAHOBKH HAYYHOM 3ajadM, €€ pelieHus U 0OCYXKJICHHS

MOJYYEHHBIX PE3YJIHTATOB C YUETOM MOCIEIHUX JOCTHKCHUN HAYKH,

— CITOCOOHOCTh CTaBHUTh 3aJlauyd HAay4YHBIX HCCIIECIOBAaHUN B 001acTH (HU3UKHU

HEJIMHEHHBIX MAaTepUaJoB M pelmaTh MX C HCIOJb30BAHUEM COBPEMEHHOIO

AKCIIEPUMEHTAIILHOTO 000PY/I0BAHMS;

— pa3BUTHE HAaBBIKOB CBOOOJHOTO BJIAJICHUS OCHOBHBIMHM 3aKOHAMH U SIBIICHUSMU

(bU3UKY HEIMHEHHBIX MAaTEPHUAJIOB JIJIsl PEIICHUS MHHOBAIMOHHBIX 3a]1a4;

— opMUpoOBaHME TIPEACTABICHUS O TMPOBEACHUM TOMCKA TEXHUYECKHUX

NPUKIAAHBIX 3a7a4 JJI1 WHHOBAIIMOHHOTO Pa3BUTHUS OCHOBHBIX PE3YyJIbTaTOB

Hay4YHbIX MCCIIEJOBaHUM B 00J1aCTH (PM3HKU HETMHEHHBIX MAaTEPHAJIOB.

2. MecTo nucuuiuidebl B cTpykrype OOIT

Jucuurnnaa «HenmuHelHble MaTepualibl B IPUPOAE M TEXHUKE» H3Yy4yaeTcsl B
MOJIyse DJIeKTUBHBbIE MUCHUIIIUHBEI 2 broka 1. JlucuumnianmHel 4acTu y4eOHOTO TUIaHA,
dbopmMupyemMoil yuacTHUKaMHu 00pa30BaTEeIbHBIX OTHOIIECHUH.

CopneprkaTenbHO OHA 3aKJIaJIBIBAET OCHOBBI 3HAHWUU JUIs OCBOCHHUS y4eOHOU H
MPOM3BOJCTBEHHOW IMIPAKTHUK, B TMPOLECCE KOTOPHIX M3Yy4yaeTCd U OCBaUBACTCS
TEXHOJIOT U MCTIOJIb30BaHUS MbE303JIEKTPUUYECKUX, MUPOITICKTPUUYECKUX,
AJICKTPOONITHYCCKUX CBOMCTB HEIMHEWHBIX JUAJCKTPUKOB. YdeOHas JIUCIUILUIMHA
HETNIOCPEACTBEHHO CBfA3aHAa C AUCHMUIUIMHAMU «T€XHOJIOrMH W MaTepUaNOBEIACHUE
(pyHKUMOHANBHBIE MaTepUalibl)», U « TeXHOJOTUH U MaTepuanoBe/ieHue (MOIUMEPHI -

HaHOPa3MEPHBIE CTPYKTYPHI)».



I[HH OCBOCHHUC AW CHUINIMHBI HYKHBI 3HAHWA JUCIHUILIINH

((BJICKTpI/I‘{CCTBO HUMaraCTu3sm», ((MGX&HI/IKa», «OCHOBBI (1)I/ISI/I"I€CK01"O

MaTCpUAJIOBCACHU).

3. O0beM AUCHUILUIMHBI: 4 3adeTHBIC eIWHHUIEI, 144

aKaJICMHUYCCKUX Yaca, BTOM YHUCJIE:

KOHTAKTHAasl ayJAUTOpPHasi padora: JeKkiuu 28 4acos,

MPaKTUYECKUE 3aHATUS 289acoB;

camMocTosiTe/ibHasA padora: 88 yacoB, B TOM UHCIIe KOHTPOJIb 27

qacCoOB.

4. IlnanupyemMble pe3yJabTaTbl 00y4YeHUsI IO

ANUCHHUIIVIMHE, COOTHECCHHBIC CIVIAHUPYEMBIMHU

pe3yibTATAMHU OCBOCHUSI 00Pa30BaTeIbLHOM MPOrpaMMBbl

MnaHupyemble pe3ynbTaTbl OCBOEHUA
obpasoBaTesibHOM
nporpammbl (popmunpyemsie

KOMNeTeHLMN)

MnaHupyemble pe3ynbTaTbl 06yYeHUs
no AucuMnaMHe

YK-1. CnocobeH ocylecTBAATb  MOMWUCK,
KPUTUYECKUIN aHaNN3 U CUHTe3 nHdopmaumm,
NPUMEHATb  CUCTEMHBIA  nogxon  AnA
peleHnANOCTaBAEHHbIX 3a4au.

YK-1.1. AHanusupyet 3agaudy,
Bblaenaa ee 6asosble
cocTasafoLwme.

YK-1.5. PaccmatpusaeT n npegnaraer
BO3MOXHbleBapMaHTbl pelleHunn
NOCTaBNEHHOM 3a4a4u, OLEeHMNBAA

MX OCTOMHCTBA N HEAOCTATKU.

MNnK-1. CnocobeH
pe3ynbTaToB
nccnenoBaHUi NPOAYKTOB.

BbINOJZIHATb aHanus3
TEXHONOTNYECKUX

MNK-1.1. OcywectBnser
NOCTaHOBKY 3aga4um

MNK-1.3. AHanunsupyeT pesynbraThl

TEXHONIOTMYECKUXNCCIeA0BAHUA.

5. ®opMa NPOMeKYTOYHOM aTTECTALMHU U CEMeCTP

NMPOXO0KIEeHUS

JK3aMeH B 6 cEMECTDE.

6. SI3bIK npenoaaBaHMs: PYCCKUN.

Il. Conep:xanue MMCHMIUVIMHBI (MJIM MOMYJIsI), CTPYKTYPUPOBAHHOE MO TeMaM (pa3iejiam) C
yYKa3aHHeM OTBEeJCHHOI'0 Ha HUX KOJIWYECTBA aKAJeMHYeCKHX YaCOB M BU/I0B Y4eOHBIX 3aHATHH
1. Jloist cTy/1eHTOB 04HOM (pOpMBI 00yUeHUs



VYyeOHasi mporpaMMa — HAaMMEHOBAaHHE Pa3/IeNIOB U TEM

Bcero
(uac.)

KoutakTHas
pabota (gac.)

Jlekuu

[IpakTu-
YECKUE
3aHSTHS

Camocro
ATeIbHas
paborta
(uac.)

1. Cecnemornexmpuku — nenuneiinvle OUIIEKMPUKU.
[Tomstpu3anus qudIeKTpUKOB. OCHOBHBIE
XapaKTEPUCTUKU CETHETOIIEKTPUKOB. Kiaccupukanus
CErHEeTORJIEKTPUKOB. [Iporiecchl mepektoueHus
nonspusanuu. Jusnexkrpuueckuid rucrepesuc. Ga3oBbie
MEePEXO0/Ibl B CETHETONICKTPHUKAX.

[Ipumepsl CerHeTOdIEKTPUUECKUX MaTEpUaoB,
HCITOJIB3YEMBIX JJISI HAYYHBIX UCCIICIOBAHUM U
TEXHUYECKUX MPUIIOKEHUH (MOHOKPUCTAILIBI, KEPaMHKa,
TJICHKH).

42

2

36

2. Teopuu ceznemodnekmpuuecmaa.
Tepmoannamuueckue GyHKIUHU U (pa3oBbIe EPEXO/Ibl B
kpuctamax. Teopus ¢azoBeix nepexonos Il ponga
(Teopus Jlannay). TepmoauHaMuyeckast TEOpHst 1S
OJIHOOCHBIX CErHETO2JIeKTPUKOB. 3akoH Kropu-Beilicca.
TepmoarHaMHuuecKas TEOpUs CETHETOIIEKTPUUECKUX
¢dazoBbix nepexoaos | poga. CernerodieKTpuuecKue
(dazoBbIe MEePexoabl 1 CUMMETPHSI KPUCTAILIOB.
MUKpPOCKOIIMYECKHE TEOPUHU CETHETOIIEKTPUIECTBA
(MOAenb aHrapMOHUYECKUX OCHUIIIATOPOB, MOJEIb THIIA
MOPSITOK-0ECIOPSIIOK).

68

54

3. lomennan cmpykmypa u npoyeccul
nepenonApuUIAUUU Ce2Hem031eKmMpPUKog.

[TprunHbI 00pa30BaHUs JOMEHHOM CTPYKTYpPbI
CETHETOAIEKTPUKOB. [JoMeHHbIEe CTeHKH. MeTOo bl
HaOJI0IEHUS U UCCIIEI0BAaHMS TOMEHHON CTPYKTYPHI
CETHETORIIEKTPHUKOB. PeanbHas ToMeHHas CTPYKTypa
HEKOTOPBIX CETHETORJIEKTPUKOB. JloMeHHast CTpyKTypa u
MIPOIIECCHI TIEPENOIISIPU3ALNU CETHETOIEKTPHUKOB.
Hcnonb3oBanue 3(h(heKToB nepexstoueHns nospu3aiuu
JUTSL CO3JIaHUS DJIEMEHTOB DHEPTOHE3aBUCUMOM MaMSITH
FeRAM (n1Ba THIa CTPYKTYp — KOHAECHCATOPHAS U
TpPaH3UCTOPHAs!)

46

38

4. Tennoevle u ynpyzue ceoiicmea HeauHeuHbIX
Mamepuanoe.

TennoeMKoCTh CETHETOAIEKTPUKOB. TemnonpoBoIHOCTh
HEJIMHENHEIX JUDJICKTPHUKOB. AHOMAaJINH TEIUIOBBIX
CBOICTB mpu ¢a3oBbIX Nepexoaax. [lornomienne
YIbTPa3ByKa U BHYTPEHHEE TPEHUE B
CErHETORJICKTPUKAX.

26

22




5. ITve3zoanekmpuueckue c60iicmea HeJTUHEUHbIX 48 6 4 38
OUlIeKMpPUK08.

[Tbe30nnexTpudeckuii 3pPexT: OCHOBHBIEC MOHITUS U
COOTHOIIEHUS. DIEKTPOMEXaHUIESCKUE CBOKCTBA
CETHETORJIEKTPUKOB, HE 00J1a/1a101IKX 1Mbe303(h(PeKToM B
napa’IeKTPUUECKOM (a3ze. DIeKTpOMEXaHUIECKHUE
CBOICTBA CErHETOAIEKTPUKOB C MTbe309(PPEKTOM B
napa’JIeKTpUIECcKoi ¢aze. MeToabl n3ydeHus
MbE303JIEKTpUYEeCKOl akTUBHOCTH. [Ibe303mekTpruyeckue
MaTepHUalibl U UX OCHOBHBIE CBOWCTBA. [I[pruMeHeHune
MIbE302JIEKTPUKOB B TEXHUKE U AJIEKTPOHHUKE.

6. Iupoanexkmpuueckuii u I1eKMpPOKAI0PUYECKUTL 50 4 6 40
Ihpexmot.

JInHeliHbIe TUPO3TIEKTPUKHA U CETHETOMIICKTPUKH.
[MuposnexTpudeckuid 3PPEeKT: OCHOBHBIC TIOHATHS U
COOTHOIIIEHUS. MEeTObI HCCIIeI0BaHUS
MUPOIJICKTPUIECKUX CBOMCTB. [IpakTHiecku 3HaUUMbIe
MUPODJICKTPUIECKUE MaTepPHaIbl M UX OCHOBHBIC
napametpsl. [I[pumenenue nupoddpdexra B cucTeMax
perucTpanyu U mpeoOpa3oBaHMs TEIUIOBOTO U3ITY4ICHUSI.
DrekTpokanopuieckuii 3peKT: OCHOBHBIC MOHATHS U
cooTHomeHus. [IpuMeHeHne IeKTPOKATOPUIECKOTO

s dekra B cucTeMax OXJIaXICHHS.

1. dnekmpoonmuuecKkue ce0iicmea HeJTUHEUHbIX 44 4 4 36
OUINIeKMPUKO8.

JInHEeNHBIN ¥ KBaIpaTUYHBIN 3JIEKTPOOIITUYECKHE

3¢ dextsl. CIOHTAHHBIN U UHAYIIUPOBAHHBIH
AIIEKTPHUYECKUM IOJIEM DJIEKTPOONTHUYECKHH AP (HeKT B
cerHerodniekTpukax. Henuneiinsie ontuueckue 3(h(HeKTol.
["'enepanust BTopoii rapMOHUKHU. CEerHEeTO3IEKTPUUECKIE
KPUCTAJIJIbI — MaTe€pHaIIbl HETMHEUHOM onTUKHU. [IprmMepsl
MIPaKTUYECKOI0 UCIIOIb30BAHUSI CETHETONIEKTPUKOB B
HEJIMHEMHOMN ONTHKE.

NUTOI'O 324 30 30 264

I1l. Tlepeuenb yueOHO-METOAUYECKOr0 OOeCHeYeHUs] AJsi CAMOCTOSITEIbHOH PadoThl
00y4YaKOIIUXCS 10 JUCHUIIMHE

— IJIaHBI TPAaKTUYCCKHUX 3aHITHA U MCTOANYCCKUEC PCKOMECHAAIUNU K HUM;

— TemMaTuka pedepaTroB U METOANUECKHE PEKOMEH IAIIUU 110 UX HAMHMCAHUIO;

— MCTOANYCCKUC PCKOMCHAAIH 110 OPpraHn3anuu CaMOCTOSITETbHOM pa6OTI)I CTYACHTOB,

— MYJIbTUMEINITHBIE TPE3CHTALNH.

IV. @oHI OUEHOYHBIX CPeICTB /Js TMPOBeJAeHUS] NPOMEKYTOYHOH aTTecTaAUMH
00y4aroIMXCcH M0 JUCUMUIITIMHE

Hapsiny ¢ npyrumu nucuuiuiiHaMu yueOHOro IjaHa quciuiuinHa «HenuHelHbie MaTepuansl B
MpUPOJIE M TEXHUKE» ydacTByeT B (HOpPMHUPOBAHUHU OONIETPO(PECCHOHATEHON KOMIETEHITUN
OIIK-7 «CriocoOHOCTh MPUMEHSTh 3HAHUS MATeMAaTUKH, GU3UKH U €CTECTBO3HAHUS, XUMUU U
MaTepHANIOBEICHUSI, TEOPUH YIPABJICHUS W WHPOPMAIIMOHHBIE TEXHOJOTHH B MHHOBAIIMOHHOW
nestenbHOCTHY» ©  TipodeccronanbHor kommnereHMu [IK-10 «CrnocoOHOCTh  CIUTaHUPOBATH
HEOOXOIUMBIN SKCIIEPUMEHT, MMOJTYYUTh aJ€KBAaTHYIO MOJICTh U UCCIIEIOBATDH €e».

DK3aMeH TpeJoiaraeT YCTHBIA OTBET Ha BOIMPOCHI 9K3aMEHAI[MOHHOTO OWJIeTa M BBIOJHEHUE
3aaHusl. DK3aMEHAIIMOHHBIA OWJIET COJEP)KHT JBa BONpPOCAa W 3aJaHUE W3 TIEPEUHS TEM,




BOIIPOCOB U 33/IaHUM, IIPUBEICHHBIX HUXKE, [UIS IPOBEPKU 3HAHUM, YMEHUH, BIIAJICHUN B PaMKax
MOCTaBJICHHBIX BOIIPOCOB M 3aJlaHui. Bpemsi Ha MOATrOTOBKY B ayAMTOPUM COCTABISAET 45 MUHYT.
OO0cyxeHre B X0/I€ MOATOTOBKHU HE JOITYCKAETCsl, KX bl CTYyI€HT TOTOBUTCS MHIAUBUAYAJIBHO.
IIpu moAroToBKE M OTBETE CTYAECHTHI MOTYT HCIIOIb30BATh JIUTEPATYPHBIE UICTOUYHUKH, KOTOPBIE
IIPUHOCUT HA SK3aMEH IPENnojaBaTellb.

Dopma npogedeHUs NPOMENCYMOYHO20 KOHMPONA: CTYJEHThI, OCBOMBIINE MPOrpaMMy Kypca
MOTYT TIOJYYHUTh OLEHKY II0 HTOraM CEMECTPOBOM M IIOJyCEMECTPOBOW PEUTHUHIOBOM
arrecTanuu corjacHo «llomoxeHuto o peUTHHroBo# cucreme oOydeHnus TBI'Y» (mmpotokosm Ne§
ot 30 anpens 2020 1.).

Ecnu ycnoBus «llonoxxeHus: 0 peHTUHIOBOW CUCTEME ...» HE BBIIOJIHEHBI, TO 3K3aMEH CIAeTCs
cornacHO «IloJ0KeHHIO0 O MPOMEXKYTOUHOM aTTecTaluy (9K3aMEHaxX U 3a4eTax) 00y4aroluxcs

0 MporpaMmam Beiciiero oopazoBanus TBI'Y» (mpotokos Nell ot 28 anpens 2021 r.)

1. TunoBbIe

KOHTPOJIbHBbIC

3ajaHusl VI TPOBEPKH YPOBHS
odumenpodeccuonanbuoii kommerenuuun OIIK-7

chopMHUPOBAHHOCTH

«CnocoOHOCTh NPUMEHATHL 3HAHUSA

MATEeMATHKH, (U3UKH M eCTeCTBO3HAHUS, XUMHU U MATEePHAJIOBEAEHHUS], TEOPUH
ynpaBJ/ieHHs 1 HHPOPMALIMOHHbIE TEXHOJIOTMH B HUHHOBAIIMOHHOM 1eATeJbHOCTH»

Jran TunoBble KOHTPOJIbHBIE Iloka3aTeu U KPUTEPUH OLIEHUBAHHUSA
(¢opmupoBanusi | 3agaHus AJs OLUEHKH 3HAHMIA, KOMIIeTeHI[UH, IIKAJIA OLeHUBAHUS
KOMIEeTeHIIHH, B yMeHHi, HABBIKOB

KOTOpPOM
y4yacTByeT
AUCHUILINHA
3aKJI0YUTENbH | 3adanue ons npoeepku | Bmopoit yposens Ilepewtii ypoeens
blii chopmuposannocmu (2 6anna no (1 6ann no
Baaners: 61a0eHuil: Kaxcoomy Kaxcoomy
— cocoOHOCTRIO | Bianmes uH(popMaren 0 Kpumepuio) Kpumepuio)
npuodperaTh U | mpolieccax mnepenosipuzanui B | OCHOBBIBAET OCHOBBIBAET OLICHKY
MPUMCHSITh CETHETO3JIEKTPHUKaX, JIaTh | OLICHKY Ha | Ha OTPBIBOYHBIX
HOBBIC 3HaHUS B | OIEHKY HCIOJb30BaHUS 3TOTO | COIOCTABIICHUN 3HAHUSIX 0
obnactu Qusuku | 3pdexra B YCTPOMCTBAX | OCHOBHBIX buzHIecKux
HEJMHEWHBIX HHEPrOHE3aBUCUMON NaMATH | TPUHIIUIIOB OpUHIUINAX PaboThI
marepuasio i | (FERAM) u CPAaBHUTH | pabOTHI YCTPOMCTB
UCIIONE30BaHus B | 9O (PEeKTUBHOCTH paboThI | pa3IMYHBIX JHEPrOHE3aBUCUMON
nHHOBanmonHot | FERAM c JAPYTUMU | YCTPOUCTB MaMsTH 51 Ha
JESTENIbHOCTH. yCTPOMCTBAMHU MaMSTH. HHEPrOHE3aBUCHM | PACCYKICHUIX
Ymern: on MaMATH, | OOIIETo XapakTepa
— HaXOJUTh YBEPEHHO
UHpOpPMALIUIO O ONHpaeTcs Ha
buznyecKux JIUTEpaTypHBIC
CBOMCTBax JIAHHBIE.
HEJIMHEWHBIX IIpn ouenke | Ilpu OIICHKE
MaTepuajoB B apaMeTpoB apaMeTpoB
IJ100aNbHON ceTH DHEPrOHE3aBUCUM | DHEPrOHE3aBUCUMOU
WHTEPHET; ot MaMsTH | TaMSTH FeRAM
— BBISIBJISIT FERAM  MoxeT | UMeeT OTpPHIBOUHbIE
3aKOHOMEPHOCTH OTIHCAaTh MpEe/CTaBICHUsI O
dusImuecKux dusmueckue dusnueckoit
s dekToB B 3¢ (DeKTHl, Ha | mpupojie ee padoTHlI.
HEJMHEHHBIX KOTOPBIX Ob6cyxnenue
TUDIIEKTPUKAX; OCHOBaHa ee | Bompoca He
— TEOPETUYECKU pabota. 3HaeT O | BBHI3BIBAET MHTEpECA.
OOBSICHATD KHHETHKE Nwmeer camble




paccMaTpuBaeMbl
e buznueckue
SIBJICHHSA.

3HaThb:

-0
CErHETORJICKTPUK
ax KakK
HEJIMHEHHBIX
MaTepuaizax c
OCOOBIM  THIIOM
YIOPSTIOYCHHS;

— TEOpUHU
CETHETORJICKTPUY
€CKHUX SIBJICHUM;
-0 JTOMEHHOU
CTPYKTYpeE H
MeTomax ee
HaOII0AECHUS,

— TIPOILIECCHI
MepenoJIIpU3aIy
51
CETHETORJICKTPUK
OB.

nporecca
nepenosspu3anu
U U ee OCHOBHBIX
napameTpax.

o0rme cBeneHus O
mporeccax
HEPEKITIOUCHUS
TOJISIPU3AIIY.

Xapakrepusys
paboty
CErHETORJICKTPUY
€CKOM namsiTu
FeRAM, wmoxer
OIICHUTh ee
MpeuMyIlecTBa M
HEJOCTaTKU  TI0
CpPaBHEHHIO c
JIpyruMu
yCTpOiCTBaMU
SHEPTrOHE3aBUCUM
o MaMsATH.
Moxer omnwucaTh
MEXaHU3MBbI
Jierpaainuu
namsTH u
OTHUCATh TMOIBITKH
peleHus
IPOOJIEMBI.

B umemom wumMmeer
NpEACTABICHUS O
IpeuMyllecTBax U
HEJI0CTaTKaX
CErHETORJIEKTPUYEC
ko mamsatu FERAM
[0 CpPaBHEHUIO C
JIpYTrUMU
yCTpOMCTBaAMU
SHEPrOHE3ABUCUMOMN
aMSTH.
JemoncTpupyer
OTPBIBOYHbBIC 3HAHUS
0 Jerpaganuu
SHEProHEe3aBUCUMOM
MaMSTH.

Hmeet
MIPE/ICTABJICHHE
00  umHTEerpanuu
FeRAM C
KPEMHHUEBOM
JJIIEKTPOHUKON Ha
0aze 3HaHUH O
CO3JaHNHU
TOHKOILICHOYHBIX
CErHETORJIEKTPUK
OB. YMEET 4YeTKO
OTIPENIETTUTh
HEJIOCTATKU 51
POOJIEMBI
COBpPEMEHHBIX
TEXHOJIOTHH B
3TOM 00JIacTH.

YactuyHo
IIPEACTABIISIET
MEXAHU3MBI
dbopMupOBaHUS
TOHKOIJIEHOYHBIX
CErHETOAJIEKTPUKOB,
UHTETPUPOBAHHBIX C
KPEMHHEBOU
3JIEKTPOHUKOM.

3aoanusa

onsa npoeepxu

chopmuposannocmu ymenuii:

Buoicokuii
YyposéeHbs
(3 6anna

no

Kaxcoomy
Kpumepu

10)

Cpeonui
ypoeens
(2 6anna no
Kaxcoomy
Kpumepuio)

Hus3skuii
ypoeenp
(I 6ann no
Kaxcoomy
Kpumepuio)

Brinenuts
poOJIeMHbIE
OMUPASChH

u 00BSACHUTH
BOTIPOCHI,

Ha Hay4HYIO0

JINTEPATYPY U TEXHOJOTHYECKHE

Brinenser
Ooitee

ABYX
npoOIeMH

HEC
JBYX

Brinenser
OoJtee

poOJIEMHBI

Brigenser
OJVH
POOIEeMHBII
BOIIPOC,




0COOEHHOCTH pealin3anuu | bIX X BOIIpOCa, | yMeeT
paccMaTpuBaeMbIX MPOIECCOB, B | BOMPOCa, | yMEET OOBSICHUTH
pamKax 0003Ha4E€HHOM TEMBI. yMmeeT OOBSCHUTH | €T0 CYTh, HE
OOBSCHUTH | UX CYTh, HE | JOMyCKas
UX  CYTbh, | JOMyCKas bakTuyecKku
HE (daKkTUYECKH | X OMIUOOK.
JIOTyCcKasi | X OIIMOOK. nJim
dakrtnuec | NN Brigenser
KHAX Brigenser OoJtee
OINOOK. Oonee IBYX | OOHOTO
poOJEeMHBI | TPOOIEMHOT
X BOMpOCa, | O  BOIpOCaA,
HO HO
3aTpyQHSET | 3aTPYAHSETC
csl npu | s npu
00BsICHEHU | OOBSICHCHUU
U HUX CYTH | X CyTH
1/AIn W/AIn
JOITYCKaeT | JAOIYCKaeT
(dakTH4ecKu | GaKTHUIECKUE
¢ OomuOKH, | OIKMOKH, HE
HE HCKaXaIOIH
HCKaXawNl | € o0miero
ue OOIMIero | cMbICIA.
CMBICTIA.
CormnocTtaBuTh paznuunsie | CBoOoaHO | Moxker Moxer
MTO/IXO/JIBI K PEIICHUIO | OPUEHTHUP | IPUBECTHU MIPUBECTH
BBIJICTICHHBIX npoOJIEMHBIX | yeTcss B | JIBa ¢IMHCTBCHHY
BOIIPOCOB. YKa3aThb HayyHBIE | MOAXOAAaX | MPOTHBOIO | IO TOUKY
TITKOJTBI u HaIpaBIICHUS, | K JIOKHBIX 3peHwus,
KOTOpbI€ 3aHUMAIOTCS JaHHBIMH | PEIICHUIO | TOIXOa, CYIIECTBYIO
BOIIPOCaMH. BONIPOCa, | CYIIECTBYIO | IIYIO B
Hcnone3ys 3HAHUS | 3HAET 111170: B | HAyYHOMU
(hakTU4IECKOTO MaTrepHaja | HAy4yHble | HAy4YHOU JITEpaType,
MIPUBECTH apTyMEHTHI, | IIKOJNBI U | TUTEpaType, | C YKa3aHHEM
MOITBEP K IAIOIITHE W/WIH | HAalpaBJeH | C ee
OIIPOBEPTalOINe TPHUBEICHHBIC | HS. YKa3aHWeM | IPUHAICIKH
noaxonel. [lpm  wm3noxenun | [lokaswiBa | ee ocTH K
apryMEHTOB 00s13aTeNBHO | €T MPUHAICK | HAYIHOU
HCIOJIb30BaTh apryMEeHTHI, | MPOTUBOI | HOCTU K | IIKOJIE,
OIHPAsICh Ha 3HAHUS | OJIOKHBIC | HAYIHOU HaIpaBJICHU
MaTeMaTHKH, busnku U | TOYKH IIKOJIE, 10.
MaTepHUaIOBEICHUSI. 3peHUsL. HanpasiieHu | [IpuBoaut
[IpuBomut | 1. OJIUH
Oonee [IpuBoauT | apryMeHT B
OJIHOTO OJIH ee
apryMeHTa | apryMEHT B | MIOATBEPIXKIC
B MOATBEPXKI | HUE U OJUH
MOJTBEPXK | CHUE U | aprTyMEHT B
JIeHUEe U | OAMH ee
Oonee apryMeHT B | OIIPOBEPIKEH
OJIHOTO OTIPOBEpPKE | HeE.




aprymenTa | Hue moosix | MJIA
B u3 [IpuBoaut
OTPOBEPK | BBIAETICHHBI | Oosee
eHue X OJIHOTO
JMO0BIX U3 | MOAXOMOB. | apryMeHTa
BblIeneHH | MJIN TOJIBKO B
BIX [IpuBomuT | MOATBEpKIE
MOJXOJIOB. | Oolee HUE (TOJBKO
OJIHOTO B
aprymMeHTa | ONpPOBEP>KEH
TOIBKO B | He).
MOJITBEPIK T
eHHe
(Tompko B
OTpOBEpPKE
HHUE).

CrenaTs BBIBOJIBI. Jlenaet Jenaet He otBeuaer
BBIBO/IBI, BBIBO/IBI, Ha  BOIpOC,
oTBeuass B | oTBe4ass Ha | chopMyIupo
HEM Ha | BOIIPOC, BAHHBIN B
BONPOCHL, | chopmynup | Teme Ourera,
chopmynu | oBaHHBIE B | a JUITH
pPOBaHHBIE | TEMeE OTJENbHbIE
B teme | Omrera. He | dakrol.
ounera. YUUTHIBACT
IIpu sTOM | BCe
VUUTHIBAKO | MHEHHS,

TCA  BCE | pacCCMOTpEH
MHEHHUS, HBIC TUIS
paccMoTpe | pelieHus
HHBIE Ui | TPOOJIEMHBI
pemieHus: | X BOIPOCOB.
npobnemH | JlemoHCcTpH
BIX pyet
BOIIPOCOB. | MOTBITKH
JemoHcTp | Kiaccudui
upyer HUPOBATh,
yMEHUE TpyIIHpoBa
kinaccuu | Th u
UPOBaTh, | 00OOIIATH.
Ipynmnupo

BaTh u

0000111aTh.

3aoanusn ons npoeepxu | Boicoxuii | Cpeonuii Hus3zkuii

chopmuposannocmu 3uanuii: | yposens (3 | yposensv (2 | yposenv (1
oanna no | 6anna  no | 6ann no
Kaxcoomy | Kax@coomy | Kaxcoomy
Kpumepu | Kpumepuio) | Kpumepuio)
10)

3Hath, 4eM  OO0YCJIOBJIEHBI | 3HAET 3Haer Nmeer

MPOLIECCHl TEPEnoNApU3aluu B | PU3NYECK | OCHOBHBIC OTPBIBOYHBIE

CETHETOAJIEKTPUKAX. ue ¢busmveckue | 3HaHusg 00




NPUYUHBl | IPUYUHBI buznueckue
MPOLIECCOB | MPOLIECCOB | MPUUYUHBI
MEPEerosip | MEePEnosipu | MPOIECCOB
u3alui, 3a1ui, Mepenospus3
MOJKET UX | MOXET arum, HE
CBs3aTh C | KAYECTBEHH | MOXET  HX
HaJIM4YUEeM | O uX | cBsI3aTh c
JIOMEHHOM | CBSI3aThb  C | HAJJMYUEM
CTPYKTYp | HaJTU4MeM | JOMEHHOU
BL. He | noMeHHON | CTPYKTYpBHI.
JonyckaeT | cTpykrypsl. | WA
¢dakrtuyeck | Jomyckaer | Jlomyckaer
ux HECYIIECTBE | CYIIECTBEHH
OIIHOOK. HHBIE ble
(hakTudecku | pakTuueckue
¢ OIIMOKH, | OIMOKH, HE
HE HCKaXaIOIH
UCKaXxkaroll | e o0miero
ue oO0IIero | cMeicia.
CMBICTIA.
3HaTb, u  kak  3¢dexrtsl | [IpaBunsn | B nenom | Mmeer
MEPEKIIIOUCHUST  TOJSPU3ALUU | O IPABWILHO | OTPHIBOYHBIC
MOTYT OBITH pEamu30BaHbl JUIs | MOKA3bIBA€ | MOKA3BIBAET | CBEICHUS O
CO3J]aHUsl HHEPrOHE3aBUCUMBIX | T, KakK |, KaK | TOM, KaK
3JIEMEHTOB TIAMSTH. ahdexThr | 3P heKTh 3 dexTh
MEPEKITIOY | TIEPEKITIOYE | MEePEKITIOUCH
CHUS HUS ust
noJisipu3all | MOJSIPU3aLM | MOJISIPU3AIU
WU MOTYT | U MOTYT | U MOTYT
OBITh OBITH OBITH
peann3oBa | pealn3oBaH | peaTu30BaHBI
HBl  JUIS | Bl TUTSL | IS
CO3JIaHUs | CO3/aHUS CO3/IaHUS
SHEPrOHE3 | DHEProHe3a | HYHEProHEe3aB
aBUCUMBIX | BUCHMBIX HCUMBIX
AJIEMEHTOB | 3JIEMEHTOB | 3JIEMEHTOB
MaMsITH, TaMsITH, namsta.  He
MpaBWIbH | IOMycKast MOJKET
0 HE3HAYMTEINl | MPABUIHHO
XapakTepu | bHBIE OXapakTepus
3yeT WX | OIIUOKH. OBaTh 170'¢
poIb B | [Ipubnusur | pons B
CO3/IJaHUU | €JIBHO CO37IaHUU
JIOTUYECKH | MOXKET JIOTUYECKUX
X O0XapakTepu | SJIEMEHTOB
DIIEMEHTOB | 30BaTh  UX
poiib B
CO3/IaHUU
JIOTUYIECKHIX

QJICMCHTOB.




3HaeT OCHOBHBIE CBEICHHUS O | 3HAET 3Haer Nwmeer
JIOMEHHOM CTPYKTYpE | OCHOBHBIE | OCHOBHBIE OTPBIBOYHBIE
CETHETO3JICKTPUKOB U €€ POJIM B | CBEJICHUSI | CBEIEHUSI O | 3HAHUS 0
IpolLeccax MIEPEKIIFOYEHHUS | O JIOMEHHOM JIOMEHHOM
MOJIIPU3ALUH. JIOMEHHOH | CTPYKTYpE | CTPYKType
CTPYKTYpE | MPaKTUYECK | IMPAaKTHUUYECKU
MPAKTUYEC | U BaXKHBIX | BAXKHBIX
KU CETHETO3JIE | CETHETOAJIEK
BaXXHBIX KTPUKOB U | TPUKOB U €€
CErHETO3J1 | €€ pPOJIM B | poJIU B
eKTPUKOB | Ipoleccax | mporeccax
U €€ pOJIU | MIEPEKIIoYE | IEPEKIIIOUEH
B HUs ust
npoueccax | MoJispu3aly | HoJaspu3anu
NEepeKIoy | u. u.
CHUS Homyckaer | W/WJIN
nonsipu3al | HecymecTte | Jlomyckaer
UH. He | HubIE CYILLIECTBEHH
JIOTyCKaeT | (aKTUUECKH | bIe
dakTudec | e OomwuOKH, | (haKTHUECKUE
KHNX HE OIIINOKH, HE
OINOOK. UCKaXAIoN] | MCKaKAIOIIU
ue e
¢du3udecKor | GU3HIECKOro
0 CMbICIIA. CMbICJIA.
KoppexktHo wucnons3oBare B | Koppektn | KoppektHo | KoppekTHO
mpolecce OTBeTa Ha BOIPOCHI | O UCIOJNIB3YET | HUCMOJIb3YET
Ounera TEPMHHBI, TPUHATHIE | HCIIONIB3YE | JIBa OJIUH
(bu3MKe CEerHeTOANIEeKTPUYEeCKUX | T  Oosee | TepMUHAa, TEpPMHUH,
SIBJIICHUM. JIBYX MOKET JaTh | MOXKET JaTh
TEPMHHOB, | X ero
MOJKET OTIpE/ICNIEHHU | OIpe/ieIeHHE
JaTh  MX | €.
ornpeseseH
ue.
Cnucox BOIIPOCOB " 3ajaHui MPOBEPKH YPOBHS cpopMupoBaHHOCTH
oomenpodeccuonanbuoii kommnerenuun OIIK-7 «Cnoco0HOCT, NPUMEHSITHL 3HAHUS
MATEeMATHKH, (HU3MKH H €CTeCTBO3HAHUS, XMMHMH H MATEPHAJIOBEACHUS, TEOPHUH
ynpaBJ/ieHHsl 1 HH(POPMALIMOHHbIE TEXHOJIOTMH B HHHOBALIMOHHOM /1eATeIbHOCTH»
1. Vmpyrue cBoiicTBa CETHETOAIEKTPUKOB ( U3 pa3jiena caMoCTOsATeNIbHas paboTa).
2. Tlormomenue ynpTpa3Byka U BHYTPEHHEE TPEHHE B CETHETOMIEKTPHKAX ( U3 pasjena
camocTosiTeNbHas paboTa).
3. TemoBble CBOMCTBA CETHETONIEKTPUKOB. TerioeMKocTh. TemIonpoBoaHOCT
CETHETORIIEKTPUKOB( U3 pa3jiesia caMoCTOsITeNIbHas padoTa).
4. TlepBUYHBINA MUPOINEKTPUUECKUI IPPEKT.
5. BropuuHbIif UpodIeKTpUIECKU 3P PEKT.
6. IIpakTHyeckoe UCIOJIb30BaHNE TUPOIEKTPpUIECcKOro A dekTa.
7. DnexTpoKanopudeckuii 3pQexT.
8. . IIpakTudeckoe UCTOIB30BaHUE dICKTpOKaTopudeckoro ddexra
9. . DnekTpoMexaHU4eCKHe CBOMCTBA CETHETOIEKTPUKOB, HE 00JIa/Ial0INX Mbe303(PPEKTOM B

napasJieKTpuueckoil gase.




10. DnexTpoMexaHHMYeCKHe CBOMCTBA CErHETONICKTPHUKOB C TThe303(PPeKToM B
napaj’JieKTpuueckon (asze.
11. Onrtuueckas akTUBHOCTb.

12. Dnexrpoontuyeckuii dpdext (oOume cBeaeHns).

13. Jluneiinslii u kBaapatuyHbiii 2003.
14. CrioHTaHHBIN ¥ UHIYITUPOBAHHBINA JIEKTPUICCKUM TTosieM D0D B CETHETOAICKTPUKAX
15. DKcnepuMeHTaIbHBIE METOBI OTIPEACIICHUS IIEKTPOONTHISCKUX KOIPPHUITCHTOB.

16. I'eneparusi BTOpOil TapMOHHKH.
17. CerneroanexTpuueckue MaTepuabl B HEIMHEHHOW ONTUKU
18. Henuneitabie ontudeckue 3GeKThI.

19. HecoGcTBEHHBIE

CCTHCTOBJICKTPUKHA n

CETHCTOOJIaCTHUKH.,

TepMoauHamMuyeckue

COOTHOMLICHUA OJIA HECOOCTBEHHBIX CCTHETORJICKTPUKOB U UX OCHOBHBIC CIICACTBHUA.

20.

OcHoBHbIE TIPEICTABUTEIIH.
21. CerHETOANACTHKN - MEXaHWYECKHUE AaHaJIOTH CETHETORJIEKTPUKOB. TepMoanHaMUYecKue
COOTHOILEHUS JJIsl CETHETOIACTUKOB

22. CerHEeTORJICKTPUKH C MAarHUTHBIM  YIIOPSIOYCHHUEM.

TCOPUU CCTHECTOMAIrHCTUKOB. HepOBCKI/ITBI. BOpaI_[I/ITBI.

23. CerHeTonnacTUYECKUue  JOMEHBI
CErHeTOdIaCTUKAX.

24,
nepexoa.

25. Kunetnka mepexonma B

26.

Cootnomenue Jlugnana-Cakca- Temiepa.

U uX HAOJIIOOEHUE.

CETHETO3JIEKTPUKAX

[Tpoueccol

OO6mue npeAcTaBieHUss 00 aHTUCETHETOAJeKTprKaxX. [IoHsATHE aHTHCETrHETOAIEKTPUYECTBA.

DOneMeHTbl TEePMOJMHAMUYECKON

MEPEKITIOUCHUS B

CerHerosJIeKTpUKU C Pa3sMbITBIM (a30BbIM 1epexonoM. llpuumHbl pasmbITHsS (Pa30BOTO

C Ppa3MBITBIM  (a30BBIM  TIEPEXOJIOM.
Jusnextpudeckas nosspusanus. OCHOBHbIE IPEJCTABUTENN U CBOMCTBA.

27. CerHeTO2NEKTPUKHU ¢ HecopazMepHoit (azoii. [IpuunHbl 06pa3oBaHus HecopazMepHOU (a3bl
C TOUKH 3pEHUS JUHAMUKH PEIICTKH.

2. Tunosblie

KOHTPOJIbHBIEC

3alaHusl VIS TIPOBePKH YPOBHS

chopMupoOBaHHOCTH

npogeccuonanbHoil komnereHuun IIK-10 «Cnoco0HOCTH CIUVIAHMPOBATHL HEOOXOAMMBbIN
IKCIEPUMEHT, MOJYYUTh AIeKBATHYIO MO/IeJIb H HCCJIe10BATH €e»

Jran TunoBblie KOHTPOJIbHBIE Iloka3aTenu U KPUTEPUH OLIEHUBAHUSA
(¢opmupoBaHusi | 3a1aHus 1JIA OLEHKH 3HAHUIA, KOMIIETEHI[UH, IIKAJIA OIeHNBAHUSI
KOMIIeTeHIIHH, B yMeHHi, HABBIKOB

KOTOpOM
y4yacTByeT
AUCIUTINHA
3aKJIKYUTENbH | 3adanue ons nposeepku | Bmopoii yposens Ilepewiit yposenn
blii chopmuposannocmu (2 6anna no (1 6ann no
Baaners: ena0eHuil: Kaxcoomy Kaxcoomy
— METOJIUKaMH [IponeMoHcTpHUpOBaTH Kpumepuio) Kpumepuio)
MIPOBEICHUS BIIQ/ICHUS meronaMu | KoppekTHo VYBepeHHO BiajeeT
COBPEMEHHOTO UCCIIEIOBaHUS IPOIIECCOB | MCIIOJIB3YET HE  MeHee, 4YeM
¢du3uueckoro MePEKITIOUCHUS B | YKa3aHHbBIC METOJIbI | OJTHUM METOJIOM
OKCIIEPUMEHTA B | CETHETOAICKTPUICCKUX JUIS W3YYEHHUS | UCCTIEIOBaHUS,
obnactu ¢usuku | marepuanax (meron Coilepa- | mporeccos MIPOLIECCOB
HEJTMHEWHBIX Tayspa, metoq Mepna). MIEePEKITIOYCHUS MEPEKITIOUCHUS
MaTepuasoB c TTOJIIPU3AIAN B | MOJISIpU3AIIAN B
UCTIOJIb30BaHUEM CETHETORJIEKTPUYEC | CETHETOAIEKTPUYEC
HOBEHIINX KX  MarepHajiax | KuX mMaTepuanax. Ha
JIOCTHKEHU I (meton  Coiiepa- | ocHOBE
buznuecKoro Tayapa, METOJI | MPOBEJCHHOTO




pUOOPOCTPOCHU Mepria). Beibupaer | ananmmiza  4acTUYHO

A. HE00X0TUMBbIE XapakTepu3yeT

YMmern: METO/1bI IUTsL | TIepenoiipu3aluoH

— UCIIOJIb30BaTh aHaJIn3a HBIE CBOICTBa

METOIUKU KOHKPETHBIX UCCJIETyEeMBbIX

pacuera IapaMeTpoB MaTepuaoB.

anexkTpoduznyuec nporecca

KHX [apaMeTpoB HIepENOISIPU3ALINH.

HEJIMHENHBIX Ha OCHOBE

JIUAJICKTPUKOB Ha IIPOBEJIEHHOTO

OCHOBE aHaym3a

HKCIIEPUMEHTAITb MaKCUMaJIbHO

HBIX JaHHBIX. MOJIHO

— aHAJIM3UPOBATh XapaKTepu3yeT

JKCIIEPUMEHTAIh HEepernospru3aluoH

HbIC JIaHHBIE [0 HbIE CBOICTBa

buznueckum UCCIIeTyeMBbIX

CBOMCTBaM MaTE€pUAJIOB.

HEJTMHENHBIX 3aoanusn onsa npoeepku | Buicokuii Cpeonuii Huskuu

MaTepuasos; chopmuposannocmu ymeHuii: | ypoGeHs YpogeHb ypogenp

— BBISIBJISITH (3 6anna no | (2 6anna no | (I 6ann no

(bakTophl, Kaxcoomy Kaxcoomy Kaxcoomy

BIIMSIFOLIINE Ha Kpumepuio) | Kpumepur) | Kpumepuio)

(dopmupoBaHue OxapaxTepu3oBaTh [IpaBunsHo | B uesioM | [TpaBuiibHO

pusuueckux BO3MOYXHOCTH JMAHHBIX | IPUBEJEHBI | MPABUIBLHO | HEKOTOPHIE

CBOKCTB METOJI0B TUISt pacyera | METOJMKHU MPUBEJEHBI | METOJUKHI

HEJTMHEHHBIX ANEKTPOPUINYECKUX pacueta METOJUKHU | pacuera

MaTepUaoB. [apameTpoB HEJTMHEHWHBIX | OCHOBHBIX | pacuera OCHOBHBIX

3HaTh: TUDIIEKTPUKOB. 9MEeKTpodU3 | OCHOBHBIX | 3JEKTpOodU3H

MUPODJICKTPUYEC | YKa3zaTh (PaKTOPHI, BIUSIOUINE | MIECKUX ANMEKTPOPU3 | YECKUX

KHe, Ha JTUAJIEKTPUUECKHUE | TApaMETPOB | MUECKHUX rnapamMeTpoB

AJICKTPOKATIOPUYE | XapaKTEPUCTUKKA HEITWHEWHBIX | HA OCHOBE | TapaMEeTpOB | HA  OCHOBE

CKHe, MaTepHuanoB. MOJIYYeHHBbl | HA OCHOBE | IOJYYE€HHBIX

IIbE30JIEKTPUYEC X TOJTYYEHHBI | DKCIIEPUMEHT

KHe, JKCIIEPUMEH | X AJIBHBIX

AIEKTPOONTUYECK TaJTBHBIX JKCTIEpUME | TaHHBIX.

ue CBOICTBa JTAaHHBIX. HTaJIbHBIX [IpaBunsHO

MaTepHuaoB, [IpaBWIBHO | JTAHHBIX. yKa3aH XOTS

o0nanaromux yka3zaHo Bce | JlomymieHsl | Obl OJIMH

CIIOHTAaHHOM (hakTopHI. HeOoupmue | GakTop.

HoJIIpU3aueii; omMnOKH B

— MEXaHU3MBI yKa3aHUU

BO3HUKHOBEHUS (haKTOpOB.

NBbC303JICKTPUICC | 3adanusn onsa npoeepku | Bvicokuii Cpeonui Huskui

KHX CBOWCTB | chopmuposannocmu suanuii: | yposens (3 | yposensv (2 | yposenv (1

CETHCTORICKTPUK banna no | 6banna  no | 6ann no

OB. Kaxcoomy Kajycoomy | Kaxcoomy
Kpumepuio) | Kpumepuio) | Kpumepuio)




3HaTh ycnoBus | [IpasuibHo | IIpaBunsHo | [IpaBunibHO
BO3HUMKHOBCHUS  CIIOHTAaHHOM | Ha3bIBae€T M | Ha3bIBaCT M | Ha3bIBaeT U
MOJISIPU3aIUH. 3HaTh | yCIOBUS YCJIOBUSA XapakTepu3y
KPUTEpUHU, TPUBOJAIIME K | BOBHUKHOBE | BO3BHUKHOBE | €T  CHCTEMY
MOSIBJICHUIO JIOMECHHOM | HUS HUSA JIOMEHHBIX
CTPYKTYPBHI. 3HaTh TUIIBI | CIIOHTAHHOM | CIIOHTAHHO | CTPYKTYP
JIOMEHHBIX  CTPYKTYp  [JId | ojsipu3any | il JUTSE
MPaKTUYECKH B&XHEIX | H, MOJISIpU3AIU | TPAKTUYECKU
CETHETORJICKTPUKOB. KPUTEPUH, u. B memom | BaxKHBIX
MPUBOJSIIMN | MPABWJIBHO | CETHETOAJIEK
e K | GOpMyIupy | TPHUKOB.
MOSBIICHUIO | €T 3HaeT
JIOMEHHOM KPUTEPUH, HEKOTOPbIE
CTPYKTYpBI, | MPUBOISIIN | YCIOBUS
OIMMCHIBACT | € K | BOBHUKHOBCH
THIIBI MOSBIICHUIO | K
JTOMEHHBIX JTOMEHHON CIIOHTaHHOU
CTPYKTYP CTPYKTYpBI. | MOJSIpU3aLN
IS 3HaeT TUIIBI | H.
pakTU4YecK | JoMeHHbIX | Jlomyckaer
U BAXHBIX | CTPYKTYpP dakTuyecKue
CEeTHeTodJe | JIA OIIIMOKHU.
KTPUKOB. MPaKTUYECK
He U BaXHBIX
JOTTYCKAaeT | CETHETOdJIe
(haKTUYECKH | KTPHUKOB.
x ommbok. | Jomyckaer
HECYILECTBE
HHBIC
(hakTHYeCKH
€ OIIHNOKH,
HE
HCKa)Karo1]
ue oOmero
CMBICIIA.

Cnucok 3aiaHuil 1Jsi TNPoBepKHM YPOBHA CcGHOPMHPOBAHHOCTH MNPO(ecCHOHATbHOM
komnereHuun I[IK-10 «Cnoco0HOCTH, CIVIAHMPOBATHL HEOOXOAMMBIH
MOJIYYUTh AIEKBATHYIO MO/IeJIb M UCCJIEI0BATH €e»

1.

2.

Hw

IKCIEPUMEHT,

TepmoaunaMudeckue QyHKIMM U (pa3oBble Mepexo]bl B KpuUcCTaulax. TeopHs (a3oBbIX
nepexojioB Il pona (Teopus Jlangay).

TepMonuHaMuueckass Teopus JII  OJHOOCHBIX  CETHETOWIEKTpUKOB. [loBenenue
CETHETORJIEKTPUKA MpPU MPUIIOKEHUU CcJaboro sjekTpuueckoro mnois. 3akoH Kropu-
Beiicca. IIpaBuiio «2».

TepmoanHaMuuecKas TEOpUS U JUAIEKTPUIECKUN THCTEPE3UC.

TepMmoauHaMudeckas TEOPHUSI CETHETORIEKTPUUYECKHX (ha30BbIX mepexooB I poga. Ckadok
CIIOHTAaHHOW TOJSPU3alMK B TOUYKe (a30BOTrO Tepexoja. TemmepaTypHBId THCTEPE3HUC.
Kputnyeckas Touka (TpukpuTHueckas Touka Kropn).

BnusiHue anekTpudeckux Mnosied U MeXaHMYeCKMX HampspKeHUM Ha (ha3oBble Mepexo/ibl B
CETHETORJIEKTPUKAX.

Tepmoannamuueckass Teopusi (a3oBbIX MEPEXOJO0B B MHOTOOCHBIX CETHETONIEKTPUKAX.
CerneroasekTpuueckre Gpa3oBble MepexoIbl 1 CHMMETPHsI KPUCTALIOB.



7.  OrpaHudeHHs, HakKJIaJblBaéMble HA BO3MOXKHBIC M3MEHECHHSI CHMMETPHH TpU (Ha30BBIX

nepexo/iax. Ob6nactu MPUMEHUMOCTH TEPMOAMHAMHYECKOI TEOpuun

CETHETO3JIEKTPUYECTBA.

CernetoanekTpuyeckuil pa3zoBblii IEpexo1 U CUMMETPUs KpUcCTallia.

9.  IIpuuuHbl 00pa30BaHUs JOMEHHOU CTPYKTYPHI CETHETOIICKTPHKOB.

10. Jlomennble cTeHKH. MeToabpl HaONIONEHUS U HCCIENOBAaHUS JOMEHHOM CTPYKTYpPBI
CETHETO3JIEKTPUKOB.

11. PeanbHas noMeHHasi CTPYKTypa HEKOTOPBIX CErHETORJIEKTPUKOB. JloMeHHasi CTpyKTypa U
IIPOLIECCHI NIEPETIONSIPU3ALINN CETHETOIEKTPUKOB.

12.  JudnexTpudeckuii TucTepe3uc. Tok nmepenoasspu3alim.

13. DddexT bapkraysena B cerHeTOIICKTPHUKAX.

14, IusnexTpudeckas BSI3KOCTb.

o

V. IlepeyeHb OCHOBHOI M JIONOJHUTEJIbLHOI Y4yeOHOH JIMTEpPaTypbl, HEOOXOAUMOM IJIsi
OCBOEHHUS TUCUMUILINHBI

a) OcHoBHas JMTEpPaTypa:

1. F'onoBHuH B.A. ®u3nueckre OCHOBBI, METOJIbI UCCIIEIOBAHUS U MPAKTHYECKOE TPUMEHEHUE
nbe3omarepuano /Kamtynos U. A., Mansimkuna O. B., ITeapko B. b., MoBurkoBa A. A. - M.,
2013. -

Pexxum noctyma: //biblioclub.ru/index.php?page=book_red&id=233464&sr=1

VI. Ilepeuens pecypcoB HH(OPMANMOHHO-TEJEKOMMYHHMKAIMOHHOH ceTu «MHTepHeT»,
HEeO0XO0AUMBIX /IJIf OCBOEHHSI JUCIHUNJIMHBI

TemaTudyeckuil HaydHbIH XKypHan «Ferroelectrics», rie oTpakeHbl OCHOBHBIC TOCTHIKCHHS B
o0nactu (pU3MKU HEJIMHEHHBIX TUAJIEKTPUKOB

http://www.tandfonline.com/loi/gfer20

VII. Meroanueckue yka3aHus JJ1s1 00y4al0IIUXCSl 110 OCBOEHUIO THCHUILIMHBI

1) ITnanot npakmuyeckux (CEMUHAPCKUX) 3AHAMUN U MEMOOUUECKUE PEKOMEHOAUUU K HUM.
Ilpakmuueckue 3anamusn 6KIOYAIOM 6 CeOA OEMOHCMPAUUOHHBLI IKCHEPUMEHM N0 meme
3auaAmua u e2o oécyrHcoenue 6 zpynne.

Tema 1. Cecnemoanekmpuku — HeluHeHble OUINEKMPUKU.

Bonpocs! 1151 00cyKI1eHus:

1. IMonspuzanus nudneKTpukoB. OCHOBHBIE XapaKTEPUCTUKU CETHETONIEKTPUKOB.

2. Knmaccudukanus cerHeTodJIeKTPUKOB.

3. [Iporeccrl mepexinoueHus Moaspu3anuu. J[usnekTpudeckuii ructepesuc.

4. ®a3oBbIC MEPEXO/IbI B CETHETONIEKTPUKAX.

5. [Ipumepsl CErHETORNEKTPUYECKUX MAaTEepPHAlIOB, MCIOIB3YEMBIX ISl HAyYHBIX HCCIEIOBAaHUN U
TEXHUYECKUX MPUIIOKEHUH (MOHOKPUCTAJIIBI, KEpaMUKa, IJICHKH).

Tema 2. Teopuu cecnemodniekmpuuecmaed.

Bonpocs! 1i1s1 00cyKIeHAsA:

1. Tepmonunamuueckne GyHKIUMM U (a3oBble Mepexolbl B Kpucramiax. Teopus ¢a3oBbIX
nepexooB Il poaa (Teopus Jlanaay).

2. TepMoHAMUYECKasi TEOPHS JIJIsl OJTHOOCHBIX CETHETOAIEKTPUKOB. 3akoH Kropu-Beiicca.

3. TepmoauHaMuveckas TEOpHsI CETHETOIEKTPHUECKUX (ha30BbIX MepexoioB I posa.

4. Cerneroanextpuueckue ¢pazoBble MEPEX0bl U CHMMETPHS KPUCTAJIIOB.

5. MUKpPOCKOITUYECKHE TEOPUH CETHETOIEKTPUUECTBa (MOAEIh aHTAPMOHUYECKUX OCIMIUIATOPOB,
MO/IEJIb THTIA TTOPSA0K-0ECIIOPsII0K).

Tema 3. /lomennasa cmpykmypa u npoueccovl nepenonapu3auuu CeHemol1eKmpuKoe.
Bonpocs! 1i1s1 00cyKIeHUs:


http://biblioclub.ru/index.php?page=book_red&id=233464&sr=1
http://biblioclub.ru/index.php?page=book_red&id=233464&sr=1
http://www.tandfonline.com/loi/gfer20

1. ITprunHbl 00pa30BaHMs JOMEHHON CTPYKTYPBI CETHETOIIEKTPHKOB.

2. JloMeHHBIC CTCHKH.

3. MeTo/ bl HaOIIOICHUS U UCCIICA0OBAHUS JOMEHHOM CTPYKTYPBI CETHETOIICKTPHKOB.
4. PeanbHasi JOMEHHAs CTPYKTYPa HEKOTOPBIX CETHETOICKTPUKOB.

Tema 4. Tennoevie u ynpyzue c60iicmea HeIUHEIHbIX MAMEPUAN0s.

Bonpocs! 1151 00cyKI1eHus:

1. Ter10eMKOCTh CErHETOIIEKTPUKOB.

2. TernonpoBOJHOCT U TEMIIEPATYPOIIPOBOHOCTD HEIWHEHHBIX AUIIEKTPHKOB.
3. AHOMaJINU TEIJIOBBIX CBOMCTB IPH (ha30BBIX MEpexoaax.

4. IlornoieHue ynbTpa3ByKa U BHyTPEHHEE TPEHUE B CETHETOIEKTPUKAX.

Tema 5. Ilvezornekmpuueckue ceoiicmea HeIUHEHUHBIX OUIIEKMPUKOB.

Bomnpocs! 1151 00Cy:KaIeHus

1. IIse3oanexrpuueckuii 3p(HeKT: OCHOBHBIEC MOHATHUS U COOTHOILICHHUS.

2. DIJEeKTpOMEXaHWYECKHE CBOWCTBA CETHETORIEKTPUKOB, HE 00JaJalmux mbe303PQpexkToMm B
napalieKTpU4YecKoi dasze.

3. DJeKTpOMEXaHUYECKHE CBOMCTBA CETHETOAIEKTPUKOB C Mbe303(PPEeKTOM B Mapa’ieKTpUUECKOM

daze.

MeTobp1 U3y4eHHs TbE303TEKTPUUECKON aKTUBHOCTH.

5. Ilbe3oanexTpuueckrue MaTepuaibl 1 UX OCHOBHBIE CBOICTBA.

6. IIpumeHeHHE MbE30ITEKTPUKOB B TEXHHUKE U SJICKTPOHUKE.

&

Tema 6. ITupornekmpuueckuit u 31eKMmpoKaIopudeckuil Ighgexmel.

Bonpocs! 1151 00cyKIeHus:

1. JlunHeiiHble NHUPOINEKTPUKU M CErHETORNEKTpUKU. I[luposnexktpuueckuii 3¢ (deKT: OCHOBHBIE
MOHATHS U COOTHOLLICHUS.

MeTtoabl uccie10BaHus MUPOITEKTPUUECKUX CBOMCTB.

[IpakTHyeCKH 3HAUMMBIE MTUPOIICKTPUUECKUE MATEPUAIIBI U UX OCHOBHBIE TapaMETPHI.
[Tpumenenue nuposddekra B CUCTEMaX PETUCTPALIMU U IpeoOpa30BaHUs TEIJIOBOTO U3ITyYEHUSI.
DneKTpoKaiopuieckuit 3QHeKT: OCHOBHBIC TTOHSATHS U COOTHOIICHHS.

[TprMeHeHue IeKTPOKATOPUUYECKOTO P QeKTa B CHCTEMAaX OXJIaXKICHHUS.

ook wn

Tema 7. DnekmpoonmuuecKkue ce0icmea HeNUHENHBIX OUIIEKMPUKOG.

Bonpocs! 1151 00cyKI1eHus:

1. JIuneiinplii 1 KBaAPATUYHBIN 3JEKTpoONTHYECKHE (P (PEKTHI.

2. CHOHTaHHBIH W WHAYIHPOBAHHBIA JJIEKTPHUECKUM TIOJIEM DIIEKTPOONITHYECKUN JPPEKT B
CErHETODJICKTPUKAX.

3. Henmuneitabie ontndeckue >3 QexTsl. [ enepanus BTOPOil TapMOHHKH.

4. CerHeTodaeKTpUUecKUe KPUCTAJIIIbl — MaTepHallbl HEMUHENHONW OoNTHUKU. [IprMepsl pakTH4ecKoro
HCIIOJIb30BAaHUs CETHETORIEKTPUKOB B HEJIMHEMHON ONTHKE.

2) Temamuka pepepamos u memoouuecKue peKOMEHOAUUU NO UX HARUCAHUIO

1.  Tonspuszauus AMAIEKTPUKOB, €e BUbl. CIOHTAHHAS NOJSPU3ALUS.

2. CeTHETODNIEKTPHUYECKHE MAaTepHalbl, WCIOJIb3yeMble Il HAyYHBIX HCCICOBaHUN U

TEXHUYECKUX NMPHIOKEHUH (MOHOKPUCTAIIIBI, KEPAMUKA, TNICHKH).

®a30BbI€ MEPEXO0/IbI B CETHETONIEKTPUKAX U CUMMETPHS KPUCTAJUIOB.

AHoManuu (GU3NYECKUX CBOMCTB MpH (Ha30BBIX Mepexoiax.

5. Mukpockonuyeckue TEOpUHM  CETHETO3JIEKTpUYecTBa  (MOJAENb  aHTapMOHHUYECKUX
OCLMJIISITOPOB, MOZIEIb TUIIA TTOPSAI0K-0ECTIOPSIOK).

6. PeanpHas qOMeHHAs CTPYKTYpa HEKOTOPHIX CETHETOAIIEKTPUKOB.

Hw



7. TIpe3onneKkTpuyecKre CBOMCTBA CETHETORIEKTPUKOB U MbE303JIEKTPUKOB, HE 001 Ja0nX

CIIOHTAHHOM MOJISIpU3aIIUEH.

[Tre3031eKTpUUECKHEe MaTepUaIbl U UX OCHOBHBIEC CBOMCTBA.

9. IlpumeHeHHE TbE303JIEKTPUKOB B TEXHUKE U 3JICKTPOHHKE.

10. TMuposnexrpuueckuii 3¢ dekt. IIpakTnieckn 3HaYMMbIe MUPOIEKTPHUECKUE MATEPUAIBI U
UX OCHOBHBIC ITapaMETPBHI.

11. TIlpumenenue nupodPdexTa B CUCTEMax PErHCTPAlUU M IMPeoOpa3oBaHUs TEIIOBOTO
U3ITy4CHHUS.

12.  Dnexrtpokanopudeckuii 3ddext. [IpumeneHue siekTpokagopuyeckoro sddexra B
CHCTeMaXx OXJIaXKICHHUS.

13. JluHeWHBIH M KBaJIPATUYHBIH IEKTPOONTUYECKHE YPPEKTHI.

14.  Henuneiinbie ontuueckue G QexTol. ['eHeparus BTOpoil rapMOHHKH.

15.  CerHero3neKkTpUYecKUe KpUCTAIBl — MaTepualbl HeJuHeHHoW onTtuku. IIpumepsl

MPAaKTHYECKOTO HCIOIb30BaHUS CETHETOAICKTPUKOB B HEJIMHEHHOM ONTHKE.

©o

3) Memoouueckue pekomenoauuu no OP2aAHU3AUUU CAMOCHOAMEIbHOU PAOOMbBL CHLYOCHNO06:
CamocrosTenpHas padoTa CTyIEHTOB MPEIOIaraer:

—00s3aTeNnbHOE  BBIMIOJIHEHUE JOMAIIHUX 33JaHuil, MPEAYCMOTPEHHBIX MPaKTHUYECKUMU
3aHSATUSAMU,

—yri1y0JIeHHOE U3yYeHUE JINTEePATyphl U pElICHHE 3a/1a4 110 MPOHICHHBIM TEMaM U M0 BOIIPOCAM,
JIOTIOJTHUTEIFHO YKa3aHHBIM MPENoaBaTeseMm;

—HCIOJIb30BaHUE MaTepHaoB pabouell mporpaMMBbl AJisi CHCTEMAaTU3alluy 3HAHUM U MTOATOTOBKE
K 3aHSATUSAM U KOHTPOJIbHBIM paboTam.

4) Tpebosanus K peiimunz-KOHmMpPoio

Pe3ynbpTaThl NMPOMEXYTOUYHOH aTTeCTAllMM BBICTABIAIOTCS HAa OCHOBE TEKYLIEro KOHTPOJIS
yCIIEBaeMOCTH  (PEUTHUHT-KOHTPOJb, Oa/ulbl 32 BBINOJHEHHBIE NPAKTUYECKHE 3aJaHHS
CYMMUDPYIOTCS) U 110 pe3yJibTaTaM 3K3aMeHa.

Peiimunz

1. [TepBas koHTponbsHas Touka. Comeprkanue monyns 1: Pazgen 1 — 3.

30 GamnoB, u3 Hux 10 — Texymas pabora, 10 — nocemjaemocts, 10 — KoHTpONIbHAS paboTa. 7-as
HeZes.

2. Bropas kontposibHas Touka. Coneprkanue moayis 2: Paznen 4 — 7.

30 6annos, u3 HUX 10 — Texymas padora, 10 — nmocemaemocts, 10 — KOHTposIbHAs paboTa. 14-as
Heaens

Kpumepuu: pabota Ha MPaKTUYECKOM 3aHATUU — 5 0aJIOB, MPABUWIBHBIM OTBET HAa OJMH BOIIPOC
KOHTPOJIbHOM paboThl — 3 Oasuta. 10 GamyioB — I0KJIa] Ha CEMMHApE WM HANHMCAaHHBIA pedepar
(Texymas paboTa).

[TporpamMMmoii mpenycMaTpuBaeTCsl BBHIIIOJHEHUE MHCbMEHHBIX KOHTPOJBbHBIX paboT B KayecTBe
dopM pyOeKHOro KOHTPOJIsSI B KOHIE KaXAOro Moxyis. [ljis MOATOTOBKH K PYyOEKHOMY
KOHTPOJIIO TPEIINOJAaraeTCsad BBINOJHCHUE JOMAIIHUX 3aJaHhil MO KaXJAOW NpPOWJICHHOW B
TE€UYEHUE MOJYJI1 TeME M HUCIOJIb30BaHUE OaHKa KOHTPOJIBHBIX BOIIPOCOB W 3aJaHuil paboueit
POrPaMMBI.

VIII. Tlepeuyenb meparoruveckux M MHGOPMAIHOHHBIX TEXHOJIOTHi, MCIOJIb3yeMbIX NPH
OCYILECTBJICHMH 00pa30BaTeJILHOIO Ipomecca IO JMCHUILIMHE, BKJIKYas IepevyeHb
NPOrpaMMHOI0  olecnedyeHUs:i W  HMH(POPMALMOHHBIX CHPABOYHBIX cucTeM (IO
HEe00X0AUMOCTH)

1. Microsoft Office 365 pro plus

2. Microsoft Windows 10 Enterprize

3. Google Chrome



IX.

MarepHuanbHO-TEXHHYECKAs

0a3a,

00pa30BaTeIbHOI0 MPOIeCcca Mo THCIUTIINHE

Heo0XoauMAas

IS OCYyIIeCTBJICHUSI

HauMmenoBanue
CHeHHAILHBIX*
noMeneHunu

OCHALLIEHHOCTD CIIEHAILHBIX
MOMeIleHN U MOMeleHu | AJIs
CaMOCTOSITEJIbHOM PadoThI

IlepeyeHb JMIIEH3MOHHOTO
MPOIrPaMMHOI0 00ecTIeYeHH .
PexBH3HUTHI
NMOATBEPKAAIOIIET0
JOKYMEHTA

VYyeOHas ayauTopust
Ne 2025 (170002
Tsepckas 0011, T.
TBepb, CanoBbIit
nep., 1. 35)

1. Kommnekr yuebHoii mebenu Ha 25
MOCAJ0YHBIX MECT.

2. DxpaH HacTeHHbIN 153x203

3. IlepeHOCHO# KOMILIEKT
MYJIbTUMEAUNHON TEXHUKU.

Adobe Acrobat Reader DC —
OecruiaTHO

Microsoft Windows 10
Enterprise - Akt npuema-
nepeaaun Ne 369 ot 21 uroins
2017

Kaspersky Endpoint Security
10 it Windows — AKT Ha
nepenauy npas Ne2129 or 25
OoKTs0ps 2016 T.

Google Chrome — 6ecrutatHo
MS Office 365 pro plus -
AKT npuema-nepenayu Ne
369 ot 21 urons 2017

VY4ebHO-HayuHas
nabopaTopust
(GU3MKU CerHETO — U
IIAPOIJIEKTPUKOB  Ne
45 (170002 TBepckas
obm., 1.  TBeps,
Canossrii iep., a. 35)

Mounutop LG-TFT20 W2043 SE-PF
Monwntop LG-TFT20 W2043 SE-PF
Mounutop LG-TFT20 W2043 SE-PF
[Ipuntep HP LJ 1100

Ckanep Musiek 1200 SP

KommnsrorepHslii U3MEPUTEIIBHBIN
komiuiekc  Cel 1.2/256Mb/Monutop
Rover Scan 115GS"/mnara cOopa

JNaHHbIX uHTerpupoBaHHas JIA-H150-
14PCI

Komnsrotep:Cuctem.kommiekt Arbyte
Tempo B T4D3-65(1965G/P)+monuTop
17" BenQ"FP71G+"1280*1024

Muxkpockon MBJIC

Ocmnorpad OJIHOKaHaJIbHBIN
PCS100A

Komnetorep 1RU Corp 510 I5-
2400/4096/500/G210-512/DVD-
RW/W7S/monutop E-Machines
E220HQVB 21.5"

Kommnbrorep iIRU Corp 510 15-
2400/4096/500/G210-512/DVD-
RW/W?7S/monuTop E-Machines
E220HQVB 21.5"

Kommetorep 1RU  Corp 510 I5-
2400/4096/500/G210-512/DVD-
RW/W?7S/monuTop E-Machines
E220HQVB 21.5"

ITpuntep Xerox Phaser 3150
I'enepatop CUTHaJIOB CHEHHAIBHOMN

MS Office 365 pro plus —
AKT Npe1ocTaBlI€HUS [IPaB
Ne Tr041167 ot 24.08.2016;
MS Windows 10 Enterprise —
AKT NpeoCTaBIeHUs MIPaB
Ne Sk000195 ot 12.07.2016
Google Chrome -
oecnaarnoe 110;

MATLAB R2012b — Akt
npeaocrasiieHus npas Ne
Us000311 ot 25.09.2012;
Mathcad 15 M010 — Akt
[PEOCTaBJICHUS MpaB
NC00000027 ot 16.09.2011;




dbopmer [TC-120
W3mepurens ummuranca E7-20

IHoMemeHus 1J1s1 CAMOCTOATEIbHOI padoThI:

HanmeHoBaHueE OcCHAIEeHHOCTH MOMEIEeHH I 115
noMenmeHuu CaMOCTOSITEJIbHOH PadoThI

IlepeyeHb JMLIEH3MOHHOTO
MPOrPAMMHOI0 00ecTieYeHms.
PexkBu3uTHI
NMOATBEPKIAAIOIIEr0 JOKYMEHTA

[Tomewenune s | 1. Komnerorep RAMEC STORM
CaMOCTOATENILHON C2D 4600/160Gb/ 256mB/DVD-
paborsl, yueOHast | RW +Mouutop LG TFT 17"
ayaaTopus AL 1753S-SF — 12 wr

HPOBEACHIA 3AHATHN | 5 M y;pTHMeANHHBIN KOMIIIEKT
JICKHMOHHOTO  THHA, | vye6roro kiacca (BapuanT Ne 2)

SaHATHH [Tpoekrop Casio XJ-M140,

CEMHHApPCKOI0 THIIA, . )
HACTCHHBIN MPOEKII. 3kpaH Lumien

KYPEOBOTO %180, HoyrGyKk Dell N4050

POEKTUPOBAHHS 180 ' H?yT yr e :

(BBIIOJTHEHUS cymka 15,6", MbImb _

KprOBBIX pa60T), 3 KOMMyTaTOp D'L|nk

IPYIIIOBBIX u | 10/100/1000mbps 16-potr DGS-

WHIUBUAYaIbHBIX 1016D

KOHCYJIbTAIIUH, 4. Buneoxamepa IP-FALCON EYE

TeKymero KoOHTponis | FE-IPC-BL200P, OunJlaita Tpeiin
U IOPOMEXYTOYHOH | OO0

aTTecTaluu, 5. Buneokamepa IP-FALCON EYE
HPAKTHKH, 5 FE-IPC-BL200P, OnJlaiin Tpeiin
KomnbrorepHbiit 000

KJ1acc U3UKO-

TEXHUYECKOTO 6. JleMOHCTpanlMOHHOE

(hakysprera. obopynoBaHue KOMILJIEKT
Kommnsrotepras «LegoMidstormsEV3»»
naboparopust

poGororexuudeckux | 7. Komruiekr yqeOnoi mebenn
cuctem Neda
(170002 TBepckas
00:1., T. TBEpb,
Capnosslii niep., a. 35)

Adobe Acrobat Reader DC -
OecriaTHO

Cadence SPB/OrCAD 166 -
l'ocynmapcTBeHHBIId  KOHTPAKT —Ha
IIOCTaBKY JIMLIEH3UOHHBIX
MPOrpaMMHBIX mpoaykroB 103 -
I'K/09 oT 15.06.2009
Google Chrome - OGecmuiarso
Java SE Development Kit 8 Update
45 (64-hbit) - OecIuaTHO
Kaspersky Endpoint Security 10 mst
Windows — AxT Ha miepeiaqy mpas
No2129 or 25 okrsaops 2016 T.
Lazarus 140 -  OecruarHo
Lego MINDSTORM EV3 -
OecriaTHo

Mathcad 15 MO010 - Akt
npenocrasnenus mpas FM1C00000027
oT 16.09.2011
MATLAB R2012b -  Axr
npenocraieHns rnpas Ne Us000311
oT 25.09.2012
Microsoft Express Studio 4 -
OecriaTHO

MiKTeX 29 -  GecruiatHo
MPICH 64-bit — GecrutatHo
MSXML 4.0 SP2 Parser and SDK -
OecriaTHO

Microsoft Windows 10 Enterprise -
AxT npuema-niepenaun Ne 369 or 21
HIOJIS 2017
MS Office 365 pro plus - Akr
npueMa-iepenaunn Ne 369 or 21
utonst 2017

X. CBenenusi 00 00HOBJIEHUH padoyeil MPOrpaMMbl AU CHMILIHHBI

OO0OHOB/ICHHBI
pa3nes padoueit

JdaTa 1 npoToKoJ

Ne . 3aceqaHusd,
NpoOrpamMmbl Onuncanne BHECEHHbIX H3MEHEHHH
ILIL. YTBepIUBIIEr0
AUCIHUIIJINHBI
H3MEeHEeHHs

(MmoxyJis)




Paznen IV CxoppeKTupoBaH (HOH] OIIEHOYHBIX [Tporokon CoBera ®TD
CPEACTB ISl IPOBEPKHU YPOBHS Ne5 ot 31 okTsa6pst 2017 T
c(hOpMUPOBAHHOCTH 3aKPETICHHBIX 32
NUCHUIIIIMHON KOMIICTCHITUN

Paznen IV CKOppeKTHUpOBaHbI 3aJJaHUS JJ1sT [TIporokon Coera ®TD
IIPOMEKYTOUHOM aTTECTallUU B Ne5 or 31 okTs6ps 2017 1.
COOTBETCTBUU C OOHOBJICHHBIM
«lTonoxxeHneM 0 MPOMEKYTOUHOU
aTTecTanuu (IK3aMeHaxX U 3a4eTax)
cTyaeHToB TBI'Y»

Paznen V OOGHOBJICH TIEpeUeHh OCHOBHOU 1 [TIporokon Coera OTD
JIOTIONIHUTEIILHON yueOHoi uTepatypbl, | Ne5 ot 31 oxTs16pst 2017 1
HEOOXOIMMO /1711 OCBOCHUS
JUCHUTITUHBI

Pa3zmen IX OcHaleHHOCTh ayIMTOpHOTO (PoH 1A [TIpoTokon CoBera ®TD
JUISl IPOBEJICHUSI YYEOHBIX 3aHATHH U Ne5 ot 31 okTsa6pst 2017 T
CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB
cornacHo «Cnpasku MTO OOII ...»

Pasznexn I, 11 Baecennl n3menenus B 00beM U [Tpotokon CoBera ®TD
coJiepKaHue AUCLUIUIMHBI B CBSI3H C Ne5 ot 11 nexabps 2018 ¢
n3MeHeHusiMu yueOHoro riana OOII
no Hampasienuto 03.04.03
Panmnodusuka
Pazgen IV CkoppekTrpoBaH (OH]] OLIEHOYHBIX [Tpotokon Coera ®TD Ne
CPEJCTB JJIsl IPOBEPKHU YPOBHSA 6 ot 15.01.2019 1.
c(hOpMUPOBAHHOCTHU 3aKPEIUICHHBIX 32
JTUCITUIIMHON KOMITETEHITUI
Paznen IV Buecenst usmenenus B coorBerctBuu ¢ | [Ipotokon CoBera @TD Ne
«TonmoxxeHnem o MpoOMeKyTOUHOU 10 ot 19.05.2020 r.
aTTecTanuu (3K3aMeHax U 3a4eTax)
oOyuarouxcsi Mo mporpaMmam
BbIciiero oopazoBanust TeI'Y »
Paznen IV Buecenst usmenenus B coorBerctBuu ¢ | [Ipotokon CoBera TD Ne

«IIonoxxeHrem 0 pEUTUHIOBOM CUCTEME
o0yuenust B TBI'Y »

10 ot 19.05.2020 1.

TUTYIBHBIN JTUCT

BHeceHbl n3MeHEeHHs HA TUTYJIBHOM
nucre: ®UO pykooautenss OOI

ITpuxkaz 1382-0O ot
01.10.2021 «O
Ha3HauYeHUH
PYKOBOJMTEINIECH
00pa3oBaTeNbHbIX
IPOTPaAMM»




