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OueHouyHble MaTepHaJbl — 3TO COBOKYIHOCTh Y4€OHO-METOJMYECKUX MaTepuaioB
(KOHTPOJIbHBIX 3a/laHui, oNMCcaHUl GOpM U Ipoueayp), NPeAHA3HAYEHHBIX Ul OLIEHKH KauecTBa
OCBOEHHUS OOYy4alOUIMMUCS JaHHOW JUCUUIUIMHBI KaK YacTH OCHOBHOW Mpo(eCCHOHANBHON
00pa3zoBaTeIbHON MMPOTPAMMBEI.

eab — OLIEHUTH COOTBETCTBUE 3HAHUM, YMEHUIN U YPOBHSA IPUOOPETEHHBIX KOMIIETEHIUH,
oOyJarommxcss MensaIM W TpeOOBaHMSAM OCHOBHOM MpodeccHoHalbHOM 00pa30BaTeIIbHOU
IIPOrpaMMbl B XOJI€ TPOBECHUS TEKYIIIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTecTal|H.

OcHoBHasi 3amaya — o0O0eCHeYWTh OIIEHKY YPOBHS OOMmENpopEeCCHOHANBHBIX U
poeCCHOHANBHBIX KOMIIETCHIIMM, MPUOOpEeTaeMbIX OOy4YalomMMCS B COOTBETCTBHU C ITHUMHU
TpeOOBaAHUSAMH.

[1IK-1.1 - mpoBOAUT MOJIENMPOBAHUE U HCCIEAOBaHNS (QYHKIIMOHAIbHBIX, CTATUUECKUX, JH-
HAaMUYECKUX, BPEMEHHBIX, YACTOTHBIX XapaKTEPUCTUK MPUOOPOB, CXEM, YCTPOMCTB M YCTAaHOBOK
AIIEKTPOHUKU U HAHOAIEKTPOHUKH Pa3InYHOr0 (QYHKIMOHAIBLHOTO Ha3HAUEHUS;

[1K-6.3 - mpoBOAWT MpeaBapuTEIbHBIC U3MEPEHUS OMBITHBIX 00pa3IOB U3/ENHil "'cucTeMa B
Kopiryce";

[1K-6.4 - oOpabaThiBaeT pe3yabTaThl U3MEPEHUN U UCIIBITAHUN ONBITHBIX OOPA3L0B U3AEIUI
"cucTema B Kopiryce'.

KonTposb 3HaHuili mnpoBoguTcs B (QOpME TEKYIIEro KOHTPOJS M IMPOMEKYTOUHOMH
aTTeCTalUu.

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS C LIEJIbIO ONPEAETCHUS] CTEIIEHU YCBOCHMUS
yueOHOTr0 MaTepuasa, CBOEBPEMEHHOIO BBISBIEHUS U YCTPAaHEHMsI HEIOCTAaTKOB B IOATOTOBKE
oOyyarouuxcs U NPUHATHS HEOOXOAUMBIX MEp 10 COBEPIICHCTBOBAHUIO METOIUKU IPEIOAaBaHUS
y4eOHOU AMCIUIUITMHBI (MOYJIs), OPTaHU3aMUA Pa0OTHl OOYUJAIOIMUXCS B XO€ YU€OHBIX 3aHATHH U
OKa3aHHUs UM MHAUBU]IYyaJIbHOM MOMOIIH.

K KOHTpOIIO TEeKymeH ycneBaeMOCTH OTHOCATCA NPOBEpPKA 3HAHWUN, YMEHHMI M HABBIKOB,
MPUOOPETEHHBIX OOYYalOIIMMUCA B XOJ€ BBINOJHEHHMS HWHAMBHUIYaJbHBIX 3a/JaHUM  Ha
nabopatopHbix paborax. Ilpm oleHMBaHMM PE3YIHTATOB OCBOCHUS JIA0OPATOPHBIX pPabOT
MIPUMEHSETCS 1IKaja OLEHKH «3a4TeHO — He 3auTeHo». KoimuecTBo J1abopaTOpHBIX paboOT U UX
TeMaTHKa oOmpenereHa pabodeid MporpaMMON JUCHMIUIMHBI, YTBEPKICHHOW 3aBEAYIOIIUM
kadenpoii. Pe3ynbpTar BBINOJHEHHS KaXKOTO UHIAMBUIYaJIbHOTO 33JaHUs JJOJDKEH COOTBETCTBOBATD
BCEM KpPUTEPHSIM OLIEHKHM B COOTBETCTBUU C KOMIIETEHIUSIMH, YCTAHOBJICHHBIMH JJISi 3a/laHHOTO
pasznerna JUCLUILIUHBL

[IpoMexyTOUHBI KOHTPOJb MO JUCLHMIUIMHE OCYLIECTBIISIETCS IPOBEIECHUEM 3K3aMEHa.
dopma MpoBeeHUs IK3aMEHA — YCTHBIM OTBET IO YTBEPXKIACHHBIM 3K3aMEHAIMOHHBIM OWJIETaM,
c(OpMYIUPOBAHHBIM C YYETOM COJIEp’KaHus y4eOHON MUCHUIUIMHBL. B 3K3aMeHalMOHHBIN Ouier
BKJIIOUAETCSl [J[Ba TEOPETHMUYECKUX BoOIpoca. B mpoliecce MOArOTOBKM K YCTHOMY OTBETY
9K3aMEHYEMbIH JOJDKEH COCTaBUTh B NHCHbMEHHOM BHUJE IUIAaH OTBETA, BKJIIOYAOIUNA B cels
OTpe/ieNieH s, BbIBObI (POPMYII, PUCYHKH, CXEMBI U T.II.

HacnopT (l)OH)Ia OLHCHOYHBIX CPEACTB 110 TUCHUIIJIUHE (MO)Iy.]'llO)

Ne, Konrposaupyembie pasnensl (Tembl) | Koa koHTposmpyemoi Bun, meton, popma
n AUCHMILIUHBI KOMIIeTeHIIUH OLIeHOYHOI0
/ (nsm e€ yacTn) MepONpHUATUSA
n
1 2 3 4
1 | BBenenue [K-1.1 JK3aMEH
2 | MeTpoJiorn4eckue XapakTepruCTUKU [IK-1.1, I1K-6.3, TIK-6.4 | sx3ameHn
JTATYMKOB B CTATUUECKOM U TUHAMH-
YECKOM pexHMax
3 | JlaT4uKu TabBaHORIEKTPUUECKHUE U IIK-1.1, T1IK-6.3, [1K-6.4 | nabopaTopHbie
raJbBaHOMAarHUTHBIC paboThl, FK3aMEH
4 | JlaTuuKu, UCTIOJIH3YIONINE TTPHHITU ITK-1.1, TIK-6.3, T1K-6.4 | nabopaTopHbie pabdo-




M3MEHEHHsI UMIIe/IaHCa ThI, 9K3aMEH
5 | JaTuuku Ha nuonnbix u Tpanzucrop- | IIK-1.1, [1K-6.3, IIK-6.4 | naGopaTopHbsie pabo-
HBIX CTPYKTypax. IHTerpanbHbIe nat- ThI, 9K3aMEH
YUKW U UHTEJUIEKTyallbHblE TpeoOpa-
30BaTeIN
6 | TBepaoTenpHbIE JATYNKN HA OCHOBE IIK-1.1, T1IK-6.3, [1K-6.4 | nabopaTopubie pabo-
JIMRJIEKTPUKOB M HOBBIX MaTEPHAJIOB THI, DK3aMeH
7 | MHKpO- 1 HAHOCEHCOPBI ITK-1.1, T1IK-6.3, T1K-6.4 | sx3amen
8 | buoceHcopsl IIK-1.1, TIK-6.3, IIK-6.4 | sx3ameH
9 | HoBble T€XHOIOTMHU B ITIPOU3BOJCTBE IK-1.1 JK3aMEH
COBPEMEHHBIX TBEPAOTEIBHBIX JaT-
YHKOB
10| 3akmroueHue I1K-1.1 9K3aMEeH

@®opMbI TeKyLIEro KOHTPOJISA

TCKYHII/II\/’I KOHTPOJIb IO AUCHUILINHE «COBpCMeHHBIC TBEPAOTCIILHBIC AaTYUKW ITPOBOJUTCA
B BH/JIC TCCTOBBLIX OIIPOCOB I10 OTACIILHBIM TEMaM AWCHUILIIMHBI, IIPOBCPKU SajlaHl/If/'I, BBITTOJIHAEMBIX
CaMOCTOSITEJIHO U Ha JIAOOPATOPHBIX 3aHATHAX, a TAKXKE IKCIIPECC — ONPOCOB U 3aJaHMH 10 JICKIH-
OHHBIM MaTepuajaM U JadopaTopHbIM paboTaM. YueOHble mocobus no aucuuminie «CoBpeMeH-
HBIC TBEPIOTEIbHBIC NATUNKW», PEKOMEHIYeMbIE IS CAaMOCTOSTEIBHOW paboThl 0Oydarommxcs,
coJiepKaT HeOOXOIMMBIN TEOPETHUECKHI MaTepHall, TECTOBBIC BOIIPOCHI TI0 KaXKJIOMY M3 pa3zeiioB
JUCIHUITIINHBI. PCSy.]'[BTaTBI OTBCTOB Ha BOIIPOCHI TECTOBBLIX 3aI[aHI/II\/'I KOHTPOJIMPYIOTCA MMPEIIoJaBa-
TEJIeM.

®opMbI IPOMEKYTOYHOI0 KOHTPOJIS

@opMoli MPOMEKYTOYHOTO KOHTPOJISA 10 JUCLUIUIMHE SIBJISIETCS TEOPETUUECKHM 3Kk3aMmeH. K
9K3aMEHY JOIYCKaloTCsl 00ydaroliuecs, MOJTHOCThIO BBIMOJIHUBIINE BCE BUJIbI Y4€OHOU padoThI,
IIpelyCMOTPEHHbIE YUEOHBIM IJIAHOM U HacTosilied nporpamMmoil. @opma npoBeAeHUs IK3aMEHa —
YCTHBIH OTBET, MO YTBEP)KJIEHHBIM 3K3aMEHAIIMOHHBIM OuieraMm, copMyIHpOBaHHBIM C YYETOM
CoJIepKaHus y4eOHOU JUCITUTUINHBIL.

Kputepuu onleHKH KOMIETEHIU 00yYaIOMMXCsl M IIKAJIbI OIleHUBAHUS

dopmupoBaHre y 00yJarOmuXcsl BO BpeMs OOYUICHUS B CEMECTPE YKa3aHHBIX BBIIIC KOMIIC-
TEHIIMH Ha dTarnax JIA0OpaTOPHBIX 3aHATHH, a TAKKE CaMOCTOSTEIBHON pa0dOThI OICHHBACTCS IO
KPUTEPHSIM IIKAIBI OIEHOK: «3a4TEHO» — «HE 3a4TeH0». OCBOCHUE MaTepraia TUCITUTUIHHBI U KOH-
TPOJIMPYEMBIX KOMIETCHIIMH O0YJarOMIErocsi CIIy>)KUT OCHOBAHHUEM JUTS JIOTTYCKa 00YYaromerocs K
3TaITy IPOMEKYTOYHOHN aTTeCTAI[Ui — TCOPETHUECKOMY 3a4eTy.

[enpro mpoBeneHUs MPOMEKYTOUYHOM aTTECTAIlMK (9K3aMEHA) SIBJISIETCS TPOBEPKa OOIIEIpo-
(heCCHOHABHBIX B TTPO(EeCCHOHATBHBIX KOMIICTCHIINN, IPUOOPETEHHBIX CTYJACHTOM TIPU U3y4eHUHU
TCIHUIUTAHBI «COBPEMEHHBIE TBEPIOTEIbHBIC JATIHKNY.

YpoBeHb TEOPETUUECKOW MOATOTOBKH OIPEICIASTCS COCTaBOM IPHOOPETCHHBIX KOMIICTCH-
U, YCBOCHHBIX UM TECOPETHYCCKHUX 3HAHUHA M METOJIOB, & TAK)KE YMEHUEM OCO3HAHHO, d(deKkTuB-
HO HCIOJIb30BaTh MX IPH PEHICHUM 337ad IIeJICHAIPABICHHOTO MPHUMEHEHHUS Pa3IMIHBIX BHUOB
TBEPAOTEIBHBIX MUKPO- U HAHOCTPYKTYP JUIS CO3JaHHSI COBPEMEHHBIX TBEPIOTEIBHBIX MUKPO- H
HaHOCEHCOPOB.

DK3aMeH OPTraHu3yeTCsl M OCYIIECTBIISIETCS, Kak mpaBmio, B opme cobdecenoBanus. Cpeact-
BOM, OTIPEJISIISIOIINM COJIEp)KaHue coOeCceIOBaHMs CTYJCHTA C K3aMEHATOPOM, SIBJISIFOTCS dK3aMe-
HAIlMOHHBIN OmileT, conepkanue koroporo onpenensercs OIIOIl u PaGoueit nporpammoil. Dk3a-
MEHAITMOHHBIN OMJIET BKIIFOUAET B ce0sl, KaK MPaBHIIO, JIBA BOIIPOCA, OJIUH U3 KOTOPBIX OTHOCSTCS K
YKa3aHHBIM BBIIIC TCOPSTHUSCKUM pa3JieiiaM JTUCIUIUTHHBI U OJHH — IPAKTUISCKOMY TIPUMEHEHHUIO
TBEPAOTEIBHBIX MHUKPO- U HAHOCTPYKTYP JUIS CO3JaHHSI COBPEMEHHBIX TBEPIOTEIBHBIX MUKPO- H
HaHOCEHCOPOB..
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OneHke Ha 3aKII0YUTENBHON CTaAUM 3K3aMeHa MOJBEPraloTCsl YCTHbIE OTBETHI AK3aMEHYIO-
IIErocsl Ha BOMPOCHI 3K3aMEHAIIMOHHOI0 OMeTa, a TaKKe JOMOJHUTEIbHbIE BOIIPOCHI SK3aMEHATO-
pa. [lpuMenstoTcs cienyrommue KpuTepun OLIEHUBAHUS KOMIIETEHIMH (pe3yIbTaToB):

- YPOBEHb YCBOEHHUS MarepHala, peayCMOTPEHHOI0 IPOrpaMMOii;

- YMEHHE aHaJIU3UPOBaTh MaTepHall, yCTAHABIIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSI3U;

- MIOJIHOTA, ApIrYMEHTUPOBAHHOCTb, YOEK/IEHHOCTh OTBETOB Ha BOIIPOCHI;

- Ka4ecTBO OTBeTa (00111ast KOMIIO3UIMS, IOTUYHOCTh, YOXKIEHHOCTD, OOIIast 3pYyAULINS);

- UCIIOJIb30BaHKUE JOMOJIHUTEIbLHON JUTEpaTyphl IPU MOATOTOBKE K ATaly MPOMEKYTOUHOM aTTe-
CTallUH.

Jljis KOJIMYEeCTBEHHON OLIEHKU K3aMEHYIOIIETrocsl IPUMEHsIETCs YeThlpex0alibHas 1IKajia olle-
HOK: «OTIMYHO», «XOPOLIO», «yIA0BIETBOPUTEIHHOY, «HEYIOBIETBOPUTEIHHOY, YTO COOTBETCTBYET
IIKaJIe «KOMIICTECHIIMH CTYJICHTa IOJHOCTBIO COOTBETCTBYIOT TpeboBanusM ®I'OC BO», «kxomrie-
TEHIINH CTYACHTa COOTBETCTBYIOT TpeboBanusiMm ®I'OC BO», «koMIeTeHITMN CTyIeHTa B OCHOBHOM
cooTBeTcTBYIOT TpeboBaHusM ®I'OC BO», «KOMNETEHLIUN CTYJEHTa HE COOTBETCTBYIOT TpeboBa-
Husim GI'OC BO».

K ouenke ypoBHs 3HaHUI U NMPAKTUYECKUX YMEHUIN U HAaBBIKOB PEKOMEHYETCS MPEAbSBIIATD
clenyromme oomme TpedoBaHusl.

«OTIAHYHO»:

riyOOKHe U TBEpJble 3HAHUS MPOrPaMMHOr0 MaTepuaia NporpaMMbl  JUCHUILIMHBL, MOHU-
MaHUe CYITHOCTU U B3aUMOCBSI3U PACCMATPUBAEMBbIX SIBJICHUN (ITPOLIECCOB); MOIHbIE, YETKHE, JIOTH-
YeCKH IOCJIe[0BaTeNbHbIe, MPaBUIbHBIE OTBETHl HA IOCTABIIEHHBIE BOIPOCHI; YMEHUE BBIICIATH
[JIaBHOE U JIeaTh BHIBObI.

«Xopomo»:

JI0CTATOYHO MOJIHbIE U TBEPAbIEC 3HAHUS TPOIPAaMMHOr0 MaTepHalia AUCUUILIIMHBI, TPAaBUILHOE
MMOHMMAaHHE CYIIHOCTH U B3aUMOCBSI3U pacCMaTpPUBAEMBbIX SIBJIEHUH (TIPOIIECCOB); MOCIEN0BATENb-
Hbl€, NPaBUJIbHbIE, KOHKPETHbIE, 0€3 CYIECTBEHHBIX HETOYHOCTEH OTBETHl Ha MOCTaBJIECHHBIE BO-
IIpOChl, CBOOOIHOE YCTPaHEHHE 3aMEYaHUN O HEJIOCTATOYHO ITOJIHOM OCBEIEHUU OTAEIbHBIX IO-
JI0’)KEHUH TPU NOCTAaHOBKE JOTIOJHUTEIbHBIX BOIIPOCOB.

«Y10BJIETBOPHUTEJIBHO»:

3HaHHME OCHOBHOI'O MPOTrPaMMHOI0 MaTepuasia JTUCHUIUIMHBI, TOHUMaHUE CYIIHOCTU U B3au-
MOCBSI3M OCHOBHBIX PAacCMaTpHUBAEMbIX SIBICHUN (MPOIECCOB); MOHUMAHUE CYIIHOCTU oOcCyxaae-
MBIX BOIIPOCOB, ITPaBUJIbHbIE, O€3 IPyObIX OUIMOOK OTBETHI HA IIOCTABJIEHHbIE BOIPOCHI, HECYIIIECT-
BEHHbIE OIIMOKHM B OTBETaX Ha JIOTIOJHUTEIbHBIE BOIIPOCHI.

«HeynoB1eTBOPUTEIBHO»:

OTCYTCTBHE 3HAHUUN 3HAYUTENIPHOM 4YacTU MPOrpaMMHOTO MaTepuaja JAWCUUILUIMHBI; Hempa-
BUJIbHBIM OTBET XOTs Obl Ha OJMH M3 BOIIPOCOB, CYIIECTBEHHbIE U I'pyOble OIMOKM B OTBETaxX Ha
JIOTIOTHUTEIbHBIE BOIPOCHI, HEAOMOHUMAHUE CYIIIHOCTH M3JIaraéMbIX BOIIPOCOB, HEYMEHUE MTPUMe-
HATh TEOPETUYECKHE 3HAHMS MPU PELICHUH NMPAKTUYECKUX 3a]a4, OTCYTCTBHE HABBIKOB B 00OCHO-
BAHHUH BBIJIBUTAEMBIX MIPEIJIOKECHUIA U TPUHUMAEMBIX PEIICHUH.

THunoBble KOHTPOJIbHBIE TeMbl, TeMbl KypCOBOil padoThbl M BOIPOCHI 10 JMCUHUILIUHE
«HanoceHcopb»»

BOHpOCbI K HaﬁopaToprlM 3AHATHUAM IO JTUCHUIIJINHE

Jlaboparopuas padora Ne 1 «/laryuku MaraiuTHoro moJs. Jlaruuku XoJsuia.»

1 @u3nyecKue TPUHIUIBI, 3aKOHBI, UCIIOJIb3yEMbIE ISl U3MEPEHNS BEJIMUYMHBI U HAIIPABJICHUS
BEKTOpa MAarHUTHOW MHAYKUUHU (HAIPSHKEHHOCTH MarHUTHOTO T10JIST)

2 | Jarunku XoJma. MeTposorn4eckue 1 KOHCTPYKTUBHBIE XapaKTEPUCTUKHU

3 | Marautoanopl, MarHUTOPE3UCTOPbI, MArHUTOTPAH3UCTOPLI. [IpuHIIUIBI paboTHI, XapaKTepu-
CTUKH

4 NunykTuBHBIE, THAYKIMOHHBIE TaTYUKA MArHUTHBIX MToJied. [JaTunku Buranaa. latunku
Jlxo3edcona
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‘ HpI/IMCHeHI/IC JaTYUKOB MAarHuTHOTI'O I10JIS B 6I/IOMCJII/IHI/IHCKI/IX U TCXHHUYCCKHUX CUCTEMAX

JlaboparopHasi padora Ne 2 «Pe3ucTuBHbBIE U IAJIbBAHMYECKHE TEPMOAATYNUKH.)

—

OO011as XapakTepUCTUKA TEMIIEPATYPHBIX JaTYNKOB

Tepmonnexkrpuueckuii apdexrt: apdpext Tomcona, [lenpThe, 3eedbeka

TepmoranbBaHMYECKUE 3aKOHBI: 3aKOH TOCIIECIOBATEIHBHOCTH TEMIIEpaTyp, MPOMEKYTOUHBIX
METaJlJI0B, 3aKOH BosibTa 1 npasuio Marnyca

Temneparypa onopHoro cnasi. MeTo1bl KOMIIEHCAallK TeMIepaTypbl paboyero cras

Meramueckie U IOJYNPOBOJHUKOBBIE TEPMOMETPHI. JIMHEHHOCTP M TEPMOYYBCTBUTEIb-
HOCTb. KOHCTPYKTHBHOE MCIIOJIHEHHE

TepMuCTOPHI C OTPULIATETHLHBIM 1 TIOJIOKUTENBHBIM TKC

|

CpaBHI/ITCJ'IBHaSI XapaKTCPpUCTUKA I'aJIbBAHUYCCKUX U TCPMOPE3UCTHUBHBIX JATYNKOB

JlabopaTopHas padora Ne 3 «MHTerpajibHble JaTYUKH TeMIIepaTypbl.»

OO011as XapakTepUCTUKA TEMIIEPATYPHBIX JaTYNKOB

3aKOHEI U (1)I/ISI/I‘~IGCKI/I€ IMPUHIUIIBI, UCIIOJIB3YEMBIC 1JI1I U3MCPCHUA TEMIICPATYPhbI

Xapakrepuctuka JIT Ha 0oCHOBE OMMOJIAPHBIX TPAH3UCTOPOB

WHTerpasibHble JaTYUKU TEMIIEPATYPhI

N BN =

CpaBHEHHE METPOJIOTMYECKUX XapAKTEPUCTUK MOTYIPOBOJHUKOBBIX U JAPYIHX KIIACCOB TEM-
IepaTypHbIX JaTYMKOB

JlabopaTopuasi pa6ora Ne 4 «IloporoBble JaTYMKH TeMIepaTypb»

[E—

BonbT-aMnepHbie XapakTepucTUKu S-tuna u N-Tuna

\S)

S-nuoxn, ero BAX, 3aBUCHMOCTh XapaKTEpUCTUK OT TEMIIEpATypbl, (U3HUECKUNH MEXaHH3M
BO3HUKHOBEHHMS OTPUIATEIBHOTO COMPOTUBIICHUS

OnHOTmEepexXoAHBINA TPAH3UCTOP, €r0 CXeMbI BKIFOUeHHsI 1 BAX

Tupucrop, ero cTpykrypa u NpUHIUI AEUCTBUS

BAX Ttupucropa, 3aBUCUMOCTbh HAIPSDKEHMS BKIIFOYEHUS OT TEMIEPATYpPhl

AN |n|B|Ww

HpaKTI/ILICCKOG IMPUMCHCHUC ITOPOTOBLIX JATUMKOB TEMIICPATYPhI

BOl'lpOCbI K 3K3aMEHY

Tema 1 «BBenenue

1.1

CoBpeMEHHOE COCTOSIHUE PhIHKA TBEPIOTEIBHBIX JTATYMKOB. TEHICHIIMH U MEPCIIEKTUBBI €TO
pa3BUTHSL

1.2

TpC6OBaHI/I${, MPCABABIACMBIC K COBPEMCHHBIM OJATYHUKAM.

1.3

OcHOBHBIE (bl/ISI/ILIeCKI/Ie IMPUHIMUIIBI U 3aKOHBI, UCIIOJIB3YEMBIC B OCHOBC pa6OTI)I TBCPAOTCIIb-
HBIX JaTYUKOB

Tema 2 ((MCTpOJIOFI/I‘IeCKI/Ie XapaKTEPUCTUKHU JATYUKOB B CTATHYCCKOM H JHHaAMHYC-

CKOM pEKUMaAX»

2.1 | Onpenenenue gaTynka — NEPBUYHOTO U3MepuTenpHoro npeobdpazosatesns (ITUIT).

2.2 | Ilpenesbl IpUMEHAEMOCTH JAaTYUKOB. I'pagynpoBKa TaTYMKOB

2.3 | XapakTepUCTUKH JaTYMKOB B CTATHUECKOM PEKHUME.

2.4 | llepegatouynast pyHKIUS

2.5 | YUyBCTBUTENBHOCTH JATYUKOB B CTATUYECKOM PEKUME.

2.6 | Pazpemaromnias cnocoOHOCTh. «MepTBas» 30Ha.

2.7 | JInHEHHOCTh NEePEeNATOYHON XapaKTEPUCTUKH

2.8 | XapaKkTepuCTUKHU JATYNKOB B JUHAMUYECKOM PEXHUME.

2.9 | llepenarounasi, nepexoaHast QyHKIUH.

2.10 | Cuctemsl natuukoB 0-ro, 1-ro U 2-ro MOpsIKOB

2.11 | Ilpumeps! natunkoB cuctem 0-ro, 1-ro u 2-ro nopsakoB

2.12 | YacToTHas1 XapaKTEpUCTUKA JaTYMKOB CHCTEM HYJIEBOI'O, IEPBOTO M BTOPOTO NOPSIKOB
2.13 | beicTpoaeiicTBre: BpeMs YCTAaHOBJICHUS JII CHCTEM HYJIEBOTO, IEPBOTO M BTOPOTO MOPSJIKOB
2.14 | IlorpemrHoCTH U3MEPEHHH C MOMOUIBIO JaTYUKOB

Tema 3 «IlaT‘II/IKI/I TraJIbBAHOJICEKTPUYCCKHUE U TAJILBAHOMATHUTHBLIC»




3.1 | datuuku raspBaHodekTpudeckue. TepmoIJ[C

3.2 | TepmoransBannueckue 3¢ dextol: 3pdext Tomcona, [lenpThe, 3ecdeka.

3.3 | Tepmonapa: npuHIMI pabOThl, KOHCTPYKIIUHU, XapAKTEPUCTUKU

3.4 | JlaTunku raJjbBaHOMAarHATHBIC

3.5 | l'anpBanoMaruutHsle 3pdexTsl: DPdext Xouia

3.6 | Jaruuku Xosna. Konctpykuuu. XapakTepucTUKH

Tema 4 «/laTUUKH, HCIOJIL3YIOLIHE PUHIUI U3MeHEHUS HMIIeJAHCa»

4.1 | JlaTuuku TemnepaTypbl, UCIOJIb3YIOUINE MPUHIUI U3MEHEHUSI CONPOTUBIIEHUS: MEeTaJIHye-
ckue TC

4.2 | JlaTuuku TeMnepaTypbl, HCHOJb3YIOIINE NPUHIUI U3MEHEHHSI CONPOTUBIICHUSI: TEPMUCTOPHI

4.3 | JlaTuMku TeMIiepaTypbl, MCHOJIb3YIOUIUE MPUHIUI HW3MEHEHUs CONPOTUBIIECHUS: TMOIYHpO-
BOJTHUKOBBIE JATUUKU TEMIEPATYPHI

4.4 | JlaTuuKu AaBJI€HUs, UCIOJIb3YIOIINE IPUHIUIT U3MEHEHUS CONPOTUBIICHUS. TeH30pe3uCTUB-
HbIH 3 dexT B MeTaruiax. Metannueckre TeH30Pe3UCTOPhI: XapaKTEPUCTHKU, KOHCTPYK-
11U, MaTepUabl.

4.5 | JlaTuuKu aBJI€HUS, UCIIOJIb3YIOUIUE MPUHIUI U3MEHEHUS CONPOTUBIIEHUS. TEeH30pEe3UCTHB-
HbIl 3¢ ekt B mnomynpoBogHHKaX. [1oaylpoBOJHUKOBEIE TEH30PE3UCTOPHI: METPOJIOTHYE-
CKUE XapaKTEePUCTUKH, KOHCTPYKLIUH, MaTepUabl

4.6 | JlaT4MKu MarHuTHOTO TOJISI, MCIOJIB3YIOIINE MPUHIUI U3MEHEHUsI CONPOTHBIICHUs. Maruu-
TOPE3UCTUBHBIN PPEKT B MeTalax U MOJTYIPOBOJHUKAX. MarHUTOPE3UCTOPbI: KOHCTPYK-
L[UU U METPOJIOTUYECKUE XapAKTEPUCTUKU

4.7 | OnTuueckue AaTYUKHU, UCIOJIb3YIOIIME IMPUHLMII U3MEHEHUs conpoTuBiieHus. DoTopesu-
CTUBHBIA 3QPeKT B noiaynpoBogHuKax. DoTope3ncTopbl: KOHCTPYKLUS, MaTepuaibl, METPO-
JIOTUYECKUE XapaKTEPUCTUKU

Tema 5 «/laTunky HA IMOAHBIX U TPAH3MCTOPHBIX CTPYKTypax. UHTerpanbHblie 1aT4yu-

KM M MHTe/UIEKTYaJIbHbIe Mpeodpa3oBaTein»

5.1 | datumku Ha p-n- nepexojax. JMOIHBIE U TPAaH3UCTOPHBIEC TaTYMKHA TeMIeparypsl. MerpoJio-
IMYECKHE XapaKTePUCTUKHN, KOHCTPYKIIMH, TOCTOMHCTBA M HEJJOCTATKU

5.2 | Jlatunku Ha p-n- nepexonax. TeH304yBCTBUTEIBHOCTh P-N- MEPEX0Ja, TeTEPOoNepexoa,
koHTakTa [lloTTKN

5.3 | Jatuuku Ha p-n- mepexonax. TeH30aM0AbI HAa p-n Mepexoje, rereporepexoje, Oapbepe
[HoTTku. IlpuHnun paboThl. mapamMeTphl, JOCTOMHCTBA U HEAOCTATKU

5.4 | latuuku Ha p-n- nepexoaax. MHKEKIMOHHBIE TEH301O0IbI, S-TEH30 11O IbI

5.5 | Jatuuku Ha p-n- nepexonax. Tensorpanizucropsl ¢ 3atBopoM lllorTku. OpHONEpEX0HBIM
TEH30TPAH3UCTOP

5.6 | JaTuuku Ha p-n- nepexoaax. MarHuToAnOAbl, MarHUTOTpaH3ucTOphl. [IpuHnun padoTsl. na-
paMeTpbl, TOCTOMHCTBA M HEJOCTaTKU. MarHUTO4UyBCTBUTENIbHbBIE S-THO/IbI

5.7 | Jatuuku Ha p-n- nepexonax. @oroauoasi: GortoreHepaTopHblil U (HOTOIUOTHBIA PEKUMBI
pabot

5.8 | Jatuuku Ha p-n- mepexoxax. ®oroamonanl: Ha Oapbepe UloTTkH, p-n mepexoie, p-i-n
cTpykType. Ilpunnun paboTsl 1 METPOJOTUYECKHE XapAKTEPUCTUKU

5.9 | Jatuuku Ha p-n- nepexonax. doroanoapl: Ha rereponepexojie, MKEKIUOHHbIe. [TpuHumn
paboThl K METPOJIOTMUECKHUE XapaKTEPUCTUKH

5.10 | JaTuuku Ha p-n- nepexoaax. DoroTpaH3ucTOpbl, (GOTOTHPUCTOPBL. CXEeMbl BKIHOUECHHUS.
MeTtponoruieckue XapakTepuCTHKU

5.11 | Jlatunku Ha p-n- nepexoaax. TpaH3UCTOPHBIE JATYMKU XMMUYECKOTO coctaBa. MloHOceek-
THBHBIE M0JIEBBIE TPAH3UCTOPHI

5.12 | MaTerpanbubiii qatuuk temrneparypel AD 590

5.13 | HTerpanpHble JaTYNKU JaBJICHMSI, MArHUTHOTO MOJISl, CBETOBOTO MOTOKA

Tema 6 «TBeplIOTeJ'[l)HbIe JATYHKH HA OCHOBE MTUIJICKTPUKOB U HOBBIX MaTCPHUAJI0B»

6.1 ‘ TBepaoTenbHbIE JAaTYMKU HAa OCHOBE JUAJIEKTPUKOB. IIbe3035IeKTpuUecKre M Ibe30pe3o-




HAHCHBIE JAaTUYUKU U U3ITydaTeu
6.2 | [luposnexktpuueckne mpeoOpa3oBaTEIH
6.3 | JlaTuuku Ha MOBEPXHOCTHBIX akycTHueckux BosHax ([1AB)
6.4 | lupnexkrpuueckue, HOHOCEIEKTUBHbIE MEMOPAHbI
6.5 | JlaTuuku Ha OCHOBE HOBBIX MaTepuaioB. JlaTunku Ha ocHOBe ciyiaBa Metglass.
6.6 | JlaTuuku Ha OCHOBE HOBBIX MaTepuaioB. J[aTuuku JaBieHUs, PAaTUOAKTHUBHOIO M3IY4EHHUS,
TEeMIIepaTypbl HA OCHOBE aMOP(HBIX MOJIYIIPOBOIHUKOB
6.7 | JlaTuuku Ha OCHOBE HOBBIX MaTepuaioB. JlaTunku Ha cBepxnpoBoaHukax. Jlarunku Buranna
6.8 | JlaTunku Ha OCHOBE HOBBIX MaTepHaioB. J[aTUMKU Ha OCHOBE TBEPJIBIX JIEKTPOJIUTOB. Sueii-
ka Knapka
Tema 7 «MHUKpPO- M HAHOCEHCOPBD
7.1 | HaHOTEXHOJIOTHH B TEXHUKE TaTYNKOB M3MEPUTEIbHBIX CUCTEM
7.2 | MUKpOMHHHATIOPHBIE CEHCOPBI
7.3 | MOMC/ HOMC npeobpazoBaTenu
7.4 | HanoceHcopsl
Tema 8 «buocencopbi»
8.1 | O6paboTka nHPpOpMALIUK B OMOJATIHKAX
8.2 | OcHOBHBIE CBOIICTBA OMOCEHCOPOB
8.3 | TkaHeBble, KJIETOUYHbIE, epMEHTATUBHBIE U APYrUe BUJbI OMOCEHCOPOB
8.4 | XeMO4yBCTBUTEIbHbBIE NOJYITPOBOJHUKOBBIE CTPYKTYPHI
8.5 | MukpoOnogaTyuky Ha OCHOBE HOHOCEJIEKTUBHBIX MTOJIEBBIX TPAH3UCTOPOB
Tema 9 «HoBble TeXH0/10TMH B IPOU3BOJACTBE COBPEMEHHBIX TBEPAOTEJbHBIX JATYHKOB
9.1 | Texnonorus «kpemuuii Ha candupey (KHC)
9.2 | Texuonorus MOII cTpyKkTyp ¢ UMMOOWIN30BAaHHBIMH  TKaHEBBIMU, (DEPMEHTATHUBHBIMU U
KJIETOUHBIMH 3aTBOpamu (Ouocencopsl). MeTo1bl UMMOOUIIN3ALIY.
9.3 | TexHonorus MUKPOMEXaHUYECKUX U HAHOMEXaHUYECKUX CTPYKTYP
9.4 | HaHOTEXHOJIOrMH B AIEKTPOHUKE
Tema 10 «3aki0uenne»
10.1 | IlocnenHue NOCTHKEHUS U Pa3pabOTKHU B TEXHUKE TBEPAOTENbHBIX 1aTYMKOB. [lepcrieKTHBEI
VCII0JIb30BAHUS B H3MEPUTENIbHBIX CUCTEMAX
CocraBun
K.T.H., TOIIEHT Ka(eapbl MUKPO- U HAHOAJIEKTPOHUKU Bumnskos H.B.

3aB. kadeapoit MUKPO- ¥ HAHOAJIICKTPOHUKH
1.¢.-M.H., TOTIEHT JlutBunoB B.I'.




