IMTPHJIOKEHUE

MHHUCTEPCTBO HAVKHU M BBICIIIET'O OBPA30OBAHU S POCCUNCKON ®EJIEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YYPEXJEHUE BBICIHIEI'O ObPA3OBAHUMA
«PA3AHCKMU T'OCYAJAPCTBEHHbBIN PAIMOTEXHUYECKNUU YHUBEPCUTET
NMEHU B.®. YTKHUHA»

Kadenpa «Mukpo- 1 HAaHOAJIEKTPOHHUKA

OHEHOYHBIE MATEPHUAJIBI

10 JUCLUILINHE

b1.B.1B.03.01 «CoBpeMeHHbIe TBEPAOTEIbHbIC JATYHKN

HanpaBneHI/Ie NOATOTOBKHU

11.03.04 «DnexkTpoHUKa U HAHOBJIEKTPOHUKA»

Hanpasnennocts (npoduiab) HOArOTOBKU

MI/IKpO' 1 HAHOJ3JICKTPOHUKA

YpoBeHb TOATOTOBKHU

AkaneMuyeckuii 6akanaBpuaT

KBanuduxanus BelTyCKHUKA — OakaiaBp

®opmbl 00y4eHUS — OYHAS

Psazaus 2025 1.
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OneHouyHble MAaTEepHAIbI — 3TO COBOKYIHOCTb Y4YEOHO-METOAMYECKHX MAaTepHallOB
(KOHTpPOJIBHBIX 33JaHUH, onucaHuil (GopM U MpoLEAyp), NPEAHA3HAYCHHBIX JJIS OLIEHKU KayecTBa
OCBOCHMs OOYYarOIMMUCS JaHHOM JMCUMIUIMHBI Kak YacTH OCHOBHOHM mpodeccrOHaIbHON
00pa30BaTeNbHOI POrpaMMBl.

Ilesb — OLIEHUTH COOTBETCTBUE 3HAHUM, YMEHUN U YPOBHS NPUOOPETEHHBIX KOMIIETCHIINH,
oOyyaromuxcs UedsM HM  TpeOOBAaHUSAM OCHOBHOM MpodecCHOHATBHONH 00pa3oBaTeIbHON
IIPOTrpaMMBbI B XOZI€ ITPOBEACHNUS TEKYLIETr0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalUH.

OcHoBHasi 3agaya — oOecne4nTh OIEHKY YPOBHS OOMIENPOPECCHOHAIBHBIX U
npopECCUOHATBHBIX KOMIIETEHIIMA, MPUOOPETAeMbIX OOYYArOIIUMCS B COOTBETCTBUU C ITHMH
TpeOOBAHUSIMU.

I1K-1.1 - mpoBOAMT MOJEIMPOBAHUE M MCCIEIOBAHUSA (DYHKIMOHAIBHBIX, CTaTHYECKHUX,
JUHAMUYECKUX, BPEMEHHBIX, YACTOTHBIX XapaKTEPUCTUK NMPHOOPOB, CXEM, YCTPOICTB M yCTAaHOBOK
3JIEKTPOHUKHU M HAHOIEKTPOHUKHU PA3IMUHOr0 ()yHKIIMOHAIBHOI'O Ha3HAUCHMS;

[1K-6.2 - wucneiTbiBaeT u3aenus '"cucremMa B Kopmyce' Ha YCTOHYMBOCTh K BHEIIHUM

BOSHGﬁCTBymH.[PIM (baKTOpaM N Ha COOTBCTCTBUC Tpe6OBaHI/I${M TCXHHUYECKOI'O 3aJIaHN4,

[1K-6.3 - mpoBOIUT npeaBapUTeIbHbIC H3MEPEHHsSI OMBITHBIX 00pa3loB U3enuil ""cuctema B
Kopmyce'".

KouTtpoabs 3HaHuili mnpoBogutcs B (opme TEKyIIero KOHTPOJSI W MPOMEKYTOYHOM
aTTECTaLUU.

Texymuii KOHTPOJIb YCIEBAEMOCTH MPOBOJUTCS C LENBI0 OMPEEICHNUs CTEIIEHU YCBOCHUS
y4eOHOro Marepuajia, CBOEBPEMEHHOI'O BBISBICHHUS M YCTPaHEHMsI HEIOCTATKOB B IIOJITOTOBKE
00y4aromuXcsl U MPUHATUS HEOOXOAUMBIX MEp MO COBEPIICHCTBOBAHUIO METOAUKH MPENOJaBaHUSI
y4eOHON NUCIMIUIMHBI (MOIYJIsS ), OpraHU3aIMU Pa0OThl 00YUYaIOIIUXCS B X0/1€ YUCOHBIX 3aHATUM U
OKa3aHUs UM MHAWBHYyaTbHOM MOMOIIH.

K KOHTpOIIO TeKylel ycrneBaeMOCTHM OTHOCSTCS IIPOBEpKa 3HAHWM, YMEHHW M HABBIKOB,
NpPUOOPETEHHBIX OOYYaIOMIMMHUCA B XOJAE BBINOJIHEHUS WHJIMBUIYaJbHBIX 3aJaHUNl  Ha
nabopaTopHbix pabotax. Ilpu oleHMBaHUK pPeE3yJBTATOB OCBOCHHUS JAOOPATOPHBIX pPabOT
MPUMEHSIETCS IIKalda OLEHKU «3a4TeHO — He 3a4TeHo». KonmuecTBO mabopaTopHBIX paboT U HX
TeMaThKa OIpejeieHa pabouel TPOorpaMMoi TUCHUIUIMHBI, YTBEPXKICHHOW 3aBEAYIOIIUM
kadenpoii. Pe3ynpTaT BHIMOTHEHHUS KaXA0T0 WHIUBUIYAJIbHOTO 33aJaHUs JOKEH COOTBETCTBOBAThH
BCEM KPUTEPUSIM OLIEHKH B COOTBETCTBHHM C KOMIETEHLHSMH, YCTAHOBICHHBIMHU JUIS 33JaHHOTO
pazzena IUCUUIUIUHBIL.

[IpoMexyTOUHBIII KOHTPOJb MO AMCHUILIMHE OCYIIECTBISETCS NPOBEACHHEM SK3aMeHa.
dopma mpoBeeHUsT IK3aMeHa — YCTHBIM OTBET MO YTBEPKICHHBIM 3K3aMEHAIMOHHBIM OuJeTam,
c(OpMYyJIMPOBAHHBIM C YYETOM COJEpKaHUS y4eOHOH MUCHMIUIMHBEL. B sK3aMeHallMOHHBIN Ouier
BKJIIOUAETCSl [IBa TEOPETHUYECKHUX Bompoca. B mpouecce NOATOTOBKM K YCTHOMY OTBETY
9K3aMEHYEMBbI JOJKEH COCTaBUTh B INHCbMEHHOM BHJIE€ IUIaH OTBETa, BKJIIOYAIOMINMNA B cels
ompezieNieHus], BBIBOBI (HOPMYJI, PUCYHKH, CXEMBI U T.1I.

ITacnopTt (poHAA OLEHOYHBIX CPEACTB M0 JUCHHUILVINHE (MOAYJIIO)

Ne, KonrTposmpyembie paznensl (Tembl) | Koa koHTposmpyemoid Bun, meton, gpopma
n AUCHUTLTAHBI KOMIIeTeHI[ UM OLICHOYHOI0

/ (nm eé yacTn) MepOonpUSATHS

n

1 2 3 4

1 | Beenenue [IK-1.1 JK3aM€EH

2 | MeTponorndeckue XapakTepUCTHKI [MK-1.1, T1K-6.2, TIK-6.3 | sx3ameH

JATYUKOB B CTATHYECKOM U
JTUHAMHYECKOM PeKUMax
3 | JlaTuuku raapbBaHOAIEKTPUUECKUE U [1K-1.1, TIK-6.2, T1K-6.3 | mabopaTopHbie
raJIbBAHOMArHATHBIC paboThI, PK3aMeH
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4 | JlaT4uKy, UCTIONb3YIOIINE IPUHLINIT [1K-1.1, T1K-6.2, IIK-6.3 | nabopaTopHbie

W3MEHEHHU UMIIeTaHca paboTHI, IK3aMEH
5 | JlaTunku Ha TUOTHBIX U [1K-1.1, TIK-6.2, T1K-6.3 | mabopaTopHbie
TPAH3UCTOPHBIX CTPYKTYpax. paboThI, IK3aMEeH

WHTerpanbHble JaTYUKU U
MHTEJUICKTYaJIbHbIE IPeo0pa3oBaTesin
6 | TBepaoTenbHbBIE JATYMKU HA OCHOBE [1K-1.1, T1K-6.2, IIK-6.3 | nabopaTopHbie

JM2JIEKTPUKOB M HOBBIX MaTepHaJIOB paloThl, FK3aMeH
7 | MUKpO- 1 HAHOCEHCOPbI I1K-1.1, T1K-6.2, TIK-6.3 | ox3ameH
8 | buocencopsl [IK-1.1, I1K-6.2, TIK-6.3 | sx3ameH
9 | HoBble TeXHOJIOTHUHU B POU3BOJICTBE IIK-1.1 JK3aMeH
COBPEMEHHBIX TBEPIOTEIbHBIX
JTaTYHKOB
10| 3akrouenue IK-1.1 9K3aMeH

®opMBbI TeKyLIero KOHTPOJIS

Texymuii KoHTpoJIb 10 qucuUIUIMHE «COBPEMEHHBIE TBEPAOTENbHBIE AJATYUKN» IPOBOJUTCS
B BHJIE TECTOBBIX ONPOCOB MO OTAEIBHBIM TEMaM JUCLHUIUIMHBI, IPOBEPKH 3aJaHUM, BBIITOJIHAEMBIX
CaMOCTOSITEJIbHO M Ha J1a0OpaTOPHBIX 3aHATHUAX, @ TAKXKE JKCIIPecc — OMNPOCOB M 3aJaHUM MO
JEKIIMOHHBIM MarepuajaM H J1abopaTopHBIM paboTam. YdeOHbIE MOCOOWS MO JUCIHUILIMHE
«CoBpeMeHHbIE TBEPAOTENIbHBIE JAaTYUKU», PEKOMEHIyeMble I CaMOCTOSTEIbHOW paboThl
o0y4aromuxcsi, CoAepKaT HEOOXOIUMBIM TEOPETUYECKUH MaTrepuall, TECTOBBIE BOIPOCHI IO
KOKIOMY H3 pa3felloB IUCUUIUIMHBL. Pe3ynpTaTbl OTBETOB Ha BONPOCHI TECTOBBIX 3alaHUi
KOHTPOJMPYIOTCS IIPENOJaBaTeIeM.

@opMBbI IPOMEKYTOUYHOT0 KOHTPOJIS

@opMOI MPOMEKYTOUHOTO KOHTPOJIS 10 JUCUUIUIMHE SABIISIETCS TEOPETUUYECKHil sk3ameH. K
9K3aMEHY JOITYCKAIOTCS OOYYaroIIHecs, MOJHOCTHIO BBITIOJHUBIINE BCE BUABI y4eOHOW pabOTHI,
MPelyCMOTPEHHBIE YYeOHBIM IIJIAHOM M HacTosiel nporpammoi. ®opma mpoBeaeHUs IK3aMeHa —
YCTHBIM OTBET, MO YTBEP)KICHHBIM SK3aMEHAIIMOHHBIM OujieTam, COpPMYJIUPOBAHHBIM C YYE€TOM
coJlep>KaHusl yueOHON AUCIUTIIIHBIL.

Kpurtepun oneHKn KoMneTeHIHi 00y4arommxcsl M IIKAJbl OCHUBAHUS

@dopmupoBaHue y oO0ydarommxcsi BO BpeMsl OOydeHUs B CEMECTPE YKa3aHHBIX BBILIE
KOMIIETEHIIMH Ha 3Tarax J1a00opaTOPHBIX 3aHIATHH, a TAK)KE CAMOCTOSTEIbHON pabOThI OLIEHUBAETCS
[0 KPUTEPHSIM ILIKAJIbl OLEHOK: «3aUTEHO» — «HE 3a4TeHOo». OCBOEHHE MaTepHala AUCLUUILIMHBI U
KOHTPOJIMPYEMBIX KOMIIETCHIIMI 00y4aroIIerocs CIIy>)KUT OCHOBaHUEM Ul AOIyCKa 00ydaroIerocs
K 9Taly IPOMEXYTOUYHOM aTTeCTallui — TEOPETHUECKOMY 3aUeTYy.

Llenpto mpoBeaeHUS MPOMEXKYTOUHOM arrectauuu (dK3aMeHa) SBISETCS IpPOBEpKa
o0mienpogdeccuoHaNbHBIX U NMPO(ECCHOHAIBHBIX KOMIETEHIUH, TPUOOPETEHHBIX CTYACHTOM IpU
M3YYeHUU JUCIMILTUHBI « COBpEeMEHHbIE TBEPAOTEIbHbBIE JATUHUKNY.

YpoBeHb  TEOPETHYECKOH  MOJATOTOBKM  ONpEAESeTCs  COCTaBOM  MPHOOPETEHHBIX
KOMIIETEHIINM, YCBOCHHBIX UM TEOPETUYECKUX 3HAHUN M METOJIOB, a TaKKe YMEHHEM OCO3HaHHO,
3 PEKTUBHO HCIIOJIb30BaTh WX MPH PELICHUHU 33/1a4 LIEJIeHANPaBICHHOTO MPUMEHEHHs Pa3InYHbIX
BUJIOB TBEPJIOTENbHbIX MHUKPO- U HAHOCTPYKTYp IUIS CO3/IaHHS COBPEMEHHBIX TBEPAOTENIbHBIX
MHUKpPO- 1 HAHOCEHCOPOB.

OK3aMEH OpraHu3yercss M OCYILECTBIAETCsS, Kak MpaBuio, B (opMme colOecenoBaHMUs.
CpencTBoM, ONpeNeNsIonuM CoJiepKaHne coOeceJOBaHus CTYJICHTa C HK3aMEHATOPOM, SIBIISIOTCS
HK3aMEHALMOHHBIA OumieT, conepkanue kotoporo ompenensercss OIIOII u PabGoueit mporpammoii.
DOK3aMEHAIlMOHHBIA OWyIeT BKIIOYaeT B cels, Kak MpPaBUJIO, JBa BOMNPOCA, OJWH M3 KOTOPBIX
OTHOCSITCSl K YKa3aHHBIM BbIIIE TEOPETUUECKUM pa3zesiaM JUCHUIUIMHBI U OAUH — MPAaKTHYECKOMY
IPUMEHEHHUIO TBEPAOTENIBHBIX MHUKPO- U  HAHOCTPYKTYp JUId CO3JaHMsl COBPEMEHHBIX



TBEPJOTEIIbHBIX MUKPO- U HAHOCEHCOPOB..
OueHke Ha 3aKIIOYUTENILHOM CTauu dK3aMEHa IMOJABEPraloTCsl YCTHBIE OTBETHI

9K3aMEHYIOIIET0Cs] Ha BOIPOCH DK3aMEHAIMOHHOTO OWJIeTa, a Tak)Ke JOMOJIHHUTEIIBHBIC BOMPOCHI

sK3ameHaropa. [IpuMeHstoTCs cienyrore KpUTepuu OLICHUBAHUS KOMIIETEHIINH (pe3yIbTaToB):

- YPOBEHb YCBOCHHS MaTepHalia, IpeayCMOTPEHHOTO MMPOTPaMMON;

- YMEHHUE aHAJTU3UPOBATH MaTepUal, YCTAaHABIMBATh PUYNHHO-CIICICTBEHHBIC CBSI3U;

- OJTHOTA, aPTYMEHTUPOBAHHOCTh, YOSKICHHOCTh OTBETOB Ha BOIIPOCHI;

- KQ4eCTBO OTBETa (001Ias KOMIO3UIHS, TIOTHYHOCTh, YOSIKIEHHOCTh, O0IIAst IPYIUITHS);

- HCITOJB30BaHUE JIOMOJHUTEIIBHONW JIMTEPATyphl NMPH IOATOTOBKE K 3Tally IPOMEKYTOUYHON

aTTeCTallUM.

JIisl KOMMYECTBEHHOW OIICHKHM SK3aMEHYIOIIETOCs MPUMEHSETCS deThipexOaibHas IIKaia
OIICHOK:  «OTJIMYHO», «XOPOILIO», «YyJOBIECTBOPUTEIBHO», «HEYJIOBJIETBOPUTEIBHO», UTO
COOTBETCTBYET INKAJIEC «KOMIIETCHIIMU CTYJCHTA MOJHOCThIO COOTBETCTBYIOT TpeboBaHusiM OI'OC
BO», «xoMmmereHnuu CTyAeHTa COOTBETCTBYIOT TpeboBanusim DOI'OC BO», «xomneTeHIIUU
CTyJICHTa B OCHOBHOM COOTBETCTBYIOT TpeboBanusiM PI'OC BOy», «xoMmMmeTeHIIMH CTyJEHTa HE
cooTBeTCcTBYIOT TpeOoBanusim ®I'OC BOy.

K ouienke ypoBHS 3HaHMIA M MPAKTUYECKUX YMEHHUI U HaBBIKOB PEKOMEHAYETCS MPEIbIBISATh
clenyromme oome TpedoBaHusl.

«OTIANIHO»:

MIyOOKHME W TBEpJAble 3HAHHMS TMPOrPaMMHOTO MaTepuaia IPOrpPaMMBI JHUCIUATIIMHEI,
MMOHUMaHHKE CYIIHOCTH M B3aMMOCBSI3U PacCMAaTPHUBAEMBIX SBJICHUHN (TIPOIIECCOB); MOJHBIC, YETKHE,
JIOTUYECKH TIOCIIeIOBATEIbHBIC, TMPAaBWIbHBIE OTBETHI HA TIOCTABJICHHBIE BOIPOCHI, YMEHHE
BBIIENIATD IJIABHOE M IENIaTh BEIBOIEI.

«Xopouo»:

JIOCTaTOYHO IMOJHBIC U TBEPbIC 3HAHUS ITPOrPAMMHOTO MaTepHraa IUCIUILINHBI, IIPABHUIBHOES
MOHMMAHWE  CYIIHOCTM M  B3aUMOCBSI3M  pacCMaTpUBAEMbIX  SIBJICHUM  (IIPOLIECCOB);
MOCJIeIOBaTEIbHbIC, MPaBUJIbHBIC, KOHKPETHBIC, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTaBJICHHBIE BOMIPOCH], CBOOOHOE YCTpaHEHHE 3aME€UaHU O HEAOCTATOYHO TOJIHOM OCBEIICHUH
OT/IENIbHBIX MOJOKEHUM MPU TOCTAHOBKE JOMOIHUTENBHBIX BOIIPOCOB.

«Y10BJIETBOPUTEIBHO»:

3HAHUE OCHOBHOTO MPOTPaMMHOIO MaTepuajia IUCLUMIUIMHBI, MOHUMAHUE CYLIHOCTH U
B3aMMOCBSI3M OCHOBHBIX pPacCMAaTPUBAEMBIX SIBJICHUH (IIPOLIECCOB); TOHUMAHUE CYIIHOCTH
00CyKJJaeMBIX BOTPOCOB, MpaBUIbHbBIE, 0€3 TPYOBIX OMIMOOK OTBETHI HA MOCTABJICHHBIE BOMPOCHI,
HECYIIECTBEHHBIC ONIMOKH B OTBETaX HA JIOTIOJHUTEIHHBIE BOTIPOCHI.

«HeynoB/1eTBOPUTEIBHOY:

OTCYTCTBHE 3HAHMM 3HAUMUTETBHOM YacTH MPOTPAMMHOIO MaTepuaia JUCHIUILIAHEI;
HENPaBUIBHBIM OTBET XOTs ObI HA OJIUH U3 BOMPOCOB, CYIIECTBEHHBIE U TPyObIe OMIMOKH B OTBETAX
Ha JIOTIOJTHUTENIbHBIE BOMPOCH], HEIOMOHUMAHUE CYIIHOCTH H3JIaraéMbIX BOIPOCOB, HEYMEHHE
MPUMEHATh TEOPETUUYECKUE 3HAHUS MPU PEUICHUM MPAKTHUECKUX 3a]a4, OTCYTCTBHE HABBIKOB B
000CHOBAaHUHM BBIJIBUTAEMBIX MPEIOKEHUN U TPUHUMAEMBIX PEIICHUI.

TunoBbie KOHTPOJIBbHBIE TeMbl, TeMbl KypCcOBOil padoThbl M BONPOCHI MO AUCHHUILIMHE
«HaHoceHcopbsD»

Bonpocsl Kk J1a00paTOPHBIM 3aHATHAM 110 JUCHUILINHE

JlaGoparopuas padora Ne 1 «/JlaTunku MarHuTHoro noJs. Jlarunku XoJia.»

1 | ®usnyeckue NPUHLIHKIBI, 3aKOHBI, HCIOIb3yEMbIE IS U3MEPEHHSI BETMUUHBI M HAaIIPaBJICHUS
BEKTOpa MarHUTHOW MHAYKIUHU (HANPSKEHHOCTH MAarHUTHOTO TOJIsT)

2 | Harunku Xomma. MeTposjornueckie U KOHCTPYKTUBHBIC XapaKTePHCTUKU

3 | MarauTo Mo/ s, MarHUTOPE3UCTOPbI, MArHUTOTPaH3UCTOPHL. [IpuHIHIBI paboThI,
XapaKTePUCTUKU

4 WNuayKkTUBHBIC, HHIYKIIMOHHBIE NaTYMKU MarHUTHBIX monei. Jlarunku Buranpa. Jlatanku




JIxxozedcona

5 | IlpuMeHeHue NaTYMKOB MATHUTHOTO MMOJI B OMOMEIUIIMHCKUX U TEXHUYECKUX CUCTEMax
JlabopaTopHasi pabora Ne 2 «Pe3ncTUBHBIC M TAJIbBAHMYECKHE TEPMOAATYHKH.»

1 | OGuiast xapakTepuCTHKa TeMIepaTypHBIX JATYHMKOB

2 | Tepmoanexrpuueckuii apdext: addext Tomcona, [lenpthe, 3eedeka

3 | TepmoranpbBaHMYECKHE 3aKOHBI: 3aKOH IOCJEI0BATEIILHOCTH TEMIIEpaTyp, MPOMEKYTOUHBIX
METaJIJIOB, 3aKOH BosbTa 1 npaBusio Marnyca

4 | Temnepatypa onopHoro cnasi. MeToapl KOMIIEHCALIUU TEMIIEPATyphl pabodero cras

5 | Meramueckue u MOJTyIPOBOIHUKOBBIE TEPMOMETPBI. JIuneHoCTh u
TEPMOYYBCTBUTEIbHOCTh. KOHCTPYKTUBHOE HCIIOJIHEHUE

6 | TepmucTOpHI C OTpUIATENBHBIM U MON0XKHUTENbHBIM TKC

7 | CpaBHUTENbHAS XapaKTEPUCTHUKA rAJIbBAHUUECKUX U TEPMOPE3UCTUBHBIX JATYUKOB
JlaGoparopHasi padora Ne 3 « MHTerpasibHble TaTYNKH TEMIIEPATYPbI.»

1 | Obmas xapakTepUCTHKA TEMIEPAaTYPHBIX JATYHKOB

2 | 3akoHbl U (hU3MUECKHE IPUHIIMIIBI, UCIIOJIb3YEMBbIe JUIsl U3MEPEHUs TeMIIepaTyphbl

3 | Xapakrepuctuka JIT Ha ocHOBE OUIIOJISPHBIX TPAH3UCTOPOB

4 | aTerpajpHble TaTYUKH TEMIIEPATYPHI

5 | CpaBHEHHE METPOJIOTUYECKUX XAPAKTEPUCTUK IMOJYIMPOBOAHUKOBBIX M JIPYTHUX KJIaCCOB
TEMIIEPATYPHBIX JAaTUUKOB
JlabGoparopuasi pabora Ne 4 «IloporoBble JaTYUKH TeMIEPATYPbI»

1 | BosbTr-ammepHblie XxapakTepucTuk S-tuna u N-tuna

2 | S-nuox, ero BAX, 3aBUCHMOCTbh XapakTEPHUCTUK OT TEMIEpPATypbl, (PUINYECKUN MEXaHU3M
BO3HUKHOBEHHUS OTPULIATEIbHOTO CONPOTUBIICHHUSI

3 | OgHOmnEepexoIHbII TPaH3UCTOP, €r0 CXeMbl BKItoueHus: 1 BAX

4 | Tupucrop, ero CTpyKkTypa U MPUHIIMI JSHCTBUS

5 | BAX tupucropa, 3aBUCUMOCTb HaIIPsKEHUSL BKJIIOUEHHUS OT TEMIIEPATYPhI

6 | IlpakTuueckoe npuMeHEHHE MOPOrOBhIX JATYNKOB TEMIIEPATYPHI
Bomnpocel K 3k3amMeny
Tema 1 «BBenenue

1.1 | CoBpeMeHHOE COCTOSIHHE PhIHKA TBEPJOTENbHBIX JAaTYMKOB. TEHIEHIIMH U NEPCIIEKTUBBI €T0

pa3BUTHS.
1.2 | TpeGoBaHusi, NpeIbsBIsIEMble K COBPEMEHHBIM JTaTUHUKAM.
1.3 | OcHoBHble (uU3NMYECKHE MPUHLUUIBI W 3aKOHBI, HCIHOJb3yeMble B OCHOBE pabOThI

TBCPAOTCIIbHBIX JATYMKOB

Tema 2 «Merponornyeckue XapaKTepUCTHKH JAaTYHMKOB B  CTATHYECKOM H

AUHAMHYECCKOM pPEKUMAX»

2.1 | OnpeneneHue laTuMKa — NEPBUYHOTO M3MepuTenabHoro npeodpaszoatens (ITNIT).

2.2 | Ilpenesnpl MPUMEHSIEMOCTH JATYUKOB. [ 'palyMpoBKa JaTIYMKOB

2.3 | XapakTepUCTUKH JaTYHUKOB B CTATHYECKOM pEKHUME.

2.4 | IlepenaTounast QyHKITUS

2.5 | UyBCTBUTEIFHOCTD IATYMKOB B CTATHYECKOM PEIKUME.

2.6 | Pazpemaronias criocobHoOCTh. «MepTBas» 30Ha.

2.7 | JIuHEHHOCTD MepeaTOuHON XapaKTePUCTHKH

2.8 | XapakTepuCTUKH JATYUKOB B JMHAMUYECKOM PEKHUME.

2.9 | IlepenaTounas, nepexoaHasi GyHKINH.

2.10 | Cucrems! natunkoB 0-ro, 1-To 1 2-T0 MOPSAKOB

2.11 | Ilpumeps! gatynkoB cucteM 0-ro, 1-ro u 2-ro nopsaKoB

2.12 | YacTtoTHasi XapaKTePUCTHKA JATIYMKOB CHCTEM HYJIEBOTO, IEPBOTO M BTOPOTO MOPSIIKOB
2.13 | BricTposeiicTBrE: BpeMsl YCTaHOBJICHHSI [UIsl CUCTEM HYJIEBOTO, IEPBOT'0 M BTOPOTO MOPSIKOB
2.14 | TlorpemHocT! H3MEPEHHA C TIOMOIIBIO TATYNKOB




Tema 3 «I[aT‘lI/IKI/I TraJbBaHOJICKTPUYCCKUEC M TAJIbBAHOMATIHUTHBIC)

3.1 | Maruuku rampBa”odnekrpudeckue. Tepmod/[C

3.2 | TepmoransBanunueckue 3dextor: 3pdekr Tomcona, [lenpThe, 3eebdeka.

3.3 | Tepmomnapa: nmpuHIMI paboOThl, KOHCTPYKIIUHU, XapAKTEPUCTUKU

3.4 | JlaTuuKH raJbBaHOMAarHUTHBIE

3.5 | 'anbBanomarautHbIe dhdexTrr: Idhdext Xomna

3.6 | Haruuku Xoyma. KoncTpykiuu. XapakTepUCTHKH

Tema 4 «/laTunKH, HCIOJIb3YIOLIHE NPUHIMI M3MEHEHUs MMIIeJaHCa»

4.1 | JlaTuuku  TemmepaTypbl, HCIOJB3YIOIIME  NPUHLIMI ~ HU3MEHEHHUS]  CONPOTUBIICHHUS:
MeTtasmnueckue TC

4.2 | JlaTuuKM TeMIieparypbl, HCIIOIb3YIOIINE MPUHIIUI U3MEHEHHUS COMPOTHUBIICHUS: TEPMUCTOPHI

4.3 | JlaTauku  TeMIepaTypbl, HCHOJB3YIOIIME MPUHIMI  U3MEHEHHS  CONPOTHBIICHUS:
MIOJIYIIPOBOIHUKOBBIE TATYMKHU TEMIIEPaTyphl

4.4 | JlaTuuKu 1aBIEHUS, UCIIOJIb3YIOIIME IPUHIUI U3MEHEHUS COITPOTUBIICHMSL.
TenzopesuctuBHbI 3P PexT B MeTaiuiax. MerauinyecKkue TeH30pe3UCTOPHI:
XapaKTEPUCTUKHU, KOHCTPYKIIMH, MaTepUaJbl.

45 | JlaTuuku ~ faBieHUs, — MCHOJNB3YIOIIME  HPUHLMI ~ W3MEHEHUS  CONPOTHUBJICHUS.
TenzopesuctuBHbId GGEKT B MOIynpoBoAHUKAX. [10IynpOBOAHUKOBBIE TEH30PE3UCTOPHI:
METPOJIOTHUYECKHE XapaKTePUCTHKHU, KOHCTPYKIIMH, MaTEPHUAIIbI

4.6 | JlaTyuKM MarHUTHOTO TOJS, MCHOJB3YIONIME TPUHIUI HW3MEHEHUS CONPOTHUBIICHUS.
MarnuTtope3ucTuBHbBI 3((}EeKT B MeTalax W  MOJIYHPOBOJHHKAX. MarHUTOPE3UCTOPHI:
KOHCTPYKIIUU U METPOJIOTUYECKUE XAPAKTEPUCTUKU

4.7 | OnTtvyeckue  JaTYMKW,  WCIOJIB3YIOIIME  MPUHIUI  U3MEHEHUS  CONPOTHBIIECHHUS.

@dorope3ucTUBHbI  dPPEeKT B MOIYyNpoBOAHUKAX. DOTOpE3UCTOpBl: KOHCTPYKIIHS,

MaTepuraibl, MCTPOJIOTHICCKUC XAPAKTCPUCTHKN

Tema 5 «/aTyMkyM Ha JAHOAHBIX M TPAH3UCTOPHBIX CTPYKTypax. HHTerpanbHbie

JAATYUKH U HHTCJVICEKTYAJIbHBIC npeoﬁpasonaTeJm»

5.1 | [atuuku Ha p-nN- mnepexonax. JluogHele M TPaH3UCTOPHBIE JaTYUKU TEMIIEPATYpHI.
MeTposIornuecKue XapakTepUCTUKH, KOHCTPYKIMH, TOCTOMHCTBA U HETOCTATKH

5.2 | latuuku Ha p-N- mepexofax. TeH304yBCTBUTEIBHOCTh p-N- Iepexona, rereporepexona,
koHTakTa [loTTKN

5.3 | Hartuuku Ha p-n- mepexoaax. TeHzoamonbl Ha p-N mepexoje, rerepornepexone, d6apbepe
[HoTTku. [IpuHnun paboTkl. MapaMeTpsl, JOCTOUHCTBA U HEOCTATKU

5.4 | Jlatunku Ha p-N- nepexonax. MHKEeKIMOHHBIE TEH30IM0IbI, S-TEH30IHO0/IbI

5.5 | latuuku Ha p-n- mepexonaax. TeHnzoTpanzuctopsl ¢ 3aTBopoM llloTTkH. OnHOMEpEeX0 HBIN
TEH30TPaH3UCTOP

5.6 | [latuuku Ha p-N- mepexoaax. MarHUTOAMOMbI, MarHUTOTPAaH3UCTOPHI. IlpuHIMI PaboOTHL
napaMeTpsl, IOCTOMHCTBA M HEJIOCTATKH. MarHUTOUYBCTBUTENbHBIE S-IHOJIBI

5.7 | Haruuku Ha p-n- mepexonax. @oroanoas:: dororeHepaTopHbIl U (OTOIUOTHBIN PEKUMBI
pabot

5.8 | darumkm Ha p-n- mepexonax. Poroamoxnbr: Ha Oapbepe IlloTTkm, p-n mepexone, P-i-n
cTpykType. IlpuHuun paboThl 1 METPOJIOTHYECKHE XapaKTEPUCTUKU

5.9 | latuuku Ha p-n- mepexonax. DoToaMoabl: Ha reTeporepexojie, WkeKIHoHHbIe. [IpuHIun
paboThl U METPOJIOTUYECKUE XAPAKTEPUCTUKH

5.10 | JaTuuku Ha p-n- mepexonax. PoToTpaH3UCTOpPbI, GOTOTUPUCTOPBL. CXEMbl BKIHOYEHUS.
MeTposiornuecKkue XapakTepuCcTUKU

5.11 | Jatuukun Ha p-N- mnepexomax. TpaH3UCTOpHbIE JaTYUKU XHMHUYECKOIO COCTaBa.
MoHOCEeNnEeKTUBHBIE NI0JIEBBIE TPAH3UCTOPHI

5.12 | ViaTerpasibHblid gaTyuk Temnepatypsl AD 590

5.13 | MHTerpajibHble JATYMKH JABJICHHs,, MATHUTHOTO TOJIsl, CBETOBOI'O MOTOKA

Tema 6 «TBCpI[OTeJIbH])Ie AATYUKH HA OCHOBE TUIJICKTPUKOB M HOBBIX MAaTCPHUAJI0B»




6.1 | TBepmoTenbHBIE JATYMKH HA  OCHOBE  JUAJIEKTPUKOB.  IIpe3oanexkTpuueckue U
[Ib€30PE30HAHCHBIE IATYUKH U M3JIydaTesn

6.2 | IluposnekTpuueckue rnpeodpazoBarenu

6.3 | JlaTunku Ha MOBEPXHOCTHBIX aKycTHYecKux BosHax (IIAB)

6.4 | JlupnekTpuyecKue, HOHOCEIEKTUBHbIE MEMOpaHbI

6.5 | JlaTunMku Ha OCHOBE HOBBIX MarepuaiioB. JlaTunku Ha ocHoBe cruiaa Metglass.

6.6 | JlaTunku Ha OCHOBE HOBBIX MaTepuayoB. JlaTunKu AaBiIeHUSA, PaAJMOAKTUBHOTO U3ITYUEHUS,
TEeMIIEpPaTyphl HA OCHOBE aMOP(HBIX MOJYNPOBOJIHUKOB

6.7 HaT‘II/IKI/I Ha OCHOBEC HOBBIX MaTCpHaIoB. Z[aT‘lI/IKI/I Ha CBEPXITPOBOAHHKAX. Z[aTLII/IKI/I BI/IFaH,I[a

6.8 | JlaTunkum Ha OCHOBE HOBBIX MaTepHaIOB. JlaTuMKW HA OCHOBE TBEPIBIX AJICKTPOJIUTOB.
Syeiika Kiapka

Tema 7 «MHKpPO- M HAHOCEHCOPBD»

7.1 HaHoTexHONIOTHH B TEXHUKE JAaTYUKOB USMEPHUTECIIBbHBIX CUCTEM

7.2 | MUKpOMHUHHUATIOPHBIE CEHCOPBI

7.3 | MOMC/ HOMC npeobpazoBarenu

7.4 | HanOoCceHCOPBI

Tema 8 «buocencopb»

8.1 | O6pabotka nHpopMaIK B OMOIaTIMKAX

8.2 | OcHOBHBIC CBOICTBA OMOCEHCOPOB

8.3 | TkaHeBble, KJIeTOUHBIE, (hepMEHTATUBHBIC U JIPYTHE BUIbI OMOCEHCOPOB

8.4 | XeMOUyBCTBHUTEIbHBIC MTOJYNIPOBOJHUKOBBIC CTPYKTYPBI

8.5 MI/IKpO6I/IOI[aT‘II/IKI/I Ha OCHOBC MOHOCCJICKTUBHBIX I10JICBBIX TPAH3UCTOPOB

Tema 9 «HoBble TEXHOJIOTHH B MPOMU3BOJACTBEC COBPEMECHHBIX TBECPAOTECIABbHbLIX JATYHKOB)>

9.1 | Texnonorus «kpemuuii Ha canpupe» (KHC)

9.2 | Texnonorus MOII cTpykTyp ¢ UMMOOMIM30BAHHBIMU  TKaHEBBIMM, (DEPMEHTATUBHBIMU U
KJIETOYHBIMHU 3aTBOpamu (6roceHcoprl). MeToapl UMMOOUIIN3ALIMH.

9.3 TexHonorus MHUKPOMCXAHNYCCKUX N HAHOMCXAHUYCCKUX CTPYKTYP

9.4 | HaHOTEXHOJOTHH B DJIEKTPOHHKE

Tema 10 «3akarouenue»

10.1 HOCJ’IGI[HI/IG JOCTHIXXCHHUA U pa3pa60TKH B TCXHUKEC TBECPAOTCIIbHBIX AATYUKOB. HepCHeKTI/IBH
HCITIOJIb30BAHHUA B USMCPHUTCIbHBIX CUCTEMAX

CocraBui
K.T.H., TOLIEHT Kadeapbl MUKPO- ¥ HAHOAIIEKTPOHUKHU Bumnskos H.B.

3aB. kadenpoit MUKpO- U HAHODJIEKTPOHUKHU
I.¢.-M.H., TIOIEHT JlutBuuos B.T'.
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