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OuneHouyHble MaTepuadbl — 3TO COBOKYIHOCTh Y4€OHO-METOIMYECKHX MaTepHalioB
(KOHTPOJIBHBIX 3aJaHUl, onucaHuil (GopM U Mpoueayp), NpeaHa3HAUCHHBIX AT OIEHKH KadyecTBa
OCBOCHHSI OOYYarOMIMMHCS JTaHHOW JUCHUIUIMHBI KaK YacTH OCHOBHOW TpodecCHOHaThHON
00pa3oBaTeIbHON IPOrPaMMBI.

Ieab — OIEHUTH COOTBETCTBUE 3HAHUMN, YMEHHUI U YPOBHS MPUOOPETEHHBIX KOMIETEHIINUMH,
oOyyaromuxcs 1eIsiM ©  TpeOOBaHUSM OCHOBHOM TMPOQECCUOHATBHOM 00pa3oBaTENbHON
MIPOrpamMMBbl B XOJI€ MPOBECHUS TEKYIEro KOHTPOJIS U MMPOMEKYTOUHON aTTeCTaIUH.

OcHoBHasi 3agaya — oOeCHEYUTh OIEHKY YPOBHA o0OmenpodeccuoHalbHbIX U
po(heCCUOHATPHBIX KOMIIETEHIIUH, MpUOOpeTaeMbIX OOYYalOMIMMCS B COOTBETCTBHU C ITHUMHU
TpeOOBaHHUSIMHU.

[1K-1.1 - npoBOAUT MOJENUPOBAHKUE U UCCIEOBaHUS (YHKIIMOHAIBHBIX, CTATUYECKUX, AH-
HAMUYECKHX, BPEMEHHBIX, YaCTOTHBIX XapaKTEPUCTUK MPUOOPOB, CXEM, YCTPOWCTB U YCTaHOBOK
3JICKTPOHUKHU ¥ HAHORJIEKTPOHUKHU PA3TUIHOr0 (PYHKIIMOHATHHOTO HA3HAYCHUS;

[1K-5.1 - mpoBoAMT TIpeIBapUTETBHBIE U3MEPEHHS OMBITHBIX 00Pa3I[0B U3/CIUN ""cCHCTEMa B

Kopryce";

I1K-5.2 - obOpabaTbiBaeT pe3yabTaThl M3MEPEHUH W WCIBITAHWN OINBITHBIX OOpa3IoB U3Jie-
nuit "cucrema B kopryce'.

KonTpoas 3Hanmii mpoBomutTcst B (GopMe TEKYIIEr0o KOHTPOIS W IMPOMEXYTOYHON
aTTecTaluu.

Texymuii KOHTPOJIb YCIEBAEMOCTH MPOBOJUTCS C IIENbIO OMPENENICHUs CTEIIEHU YCBOCHUS
y4eOHOro Marepuajia, CBOEBPEMEHHOI'O BBISBICHHMS M YCTPAaHEHHsS HENOCTATKOB B IOJTOTOBKE
00YyJaroIuXcsl ¥ IPUHATHS HEOOXOAUMBIX MEp TI0 COBEPIICHCTBOBAHHIO METOIMKH MPEIO1aBaHUs
y4eOHON MTUCHUIUIMHBI (MOYJIs), OpTraHU3aIuy padOThl O0YYAIOIINUXCS B X0/I¢ YUYCOHBIX 3aHATHHA U
OKa3aHUsI UM HHIUBUTyaTbHOU TOMOIIIH.

K xoHTpomo Tekymiel ycreBaeMOCTH OTHOCSTCSI MPOBEpPKA 3HAHWI, YMEHUW U HABBIKOB,
MpUOOpPETEeHHBIX  OOYYaIOIIMMHUCS B XOJA€ BBINOJHEHUS WHIWBUIYAJIbHBIX 3a/JaHUid  Ha
naboparopHbix pabortax. Ilpm oleHUBaHMM pE3yAbTATOB OCBOCHHS J1a0OpaTOPHBIX padoT
MPUMEHSIETCS IIKaja OIEHKH «3a4TE€HO — He 3a4TeHo». KommuecTBO 1abOpaTopHBIX paboT M X
TeMaTHKa oOmpeleneHa palbouell mnporpaMMod AWCHUIUIMHBIL, YTBEPKACHHON 3aBEAYIOUINM
kadenpoit. Pe3ynpTar BHIMONHEHUS KaXI0T0 WHIMBUYyaTbHOTO 3aJaHHs JOKEH COOTBETCTBOBATh
BCEM KPHUTEPUSM OIEHKA B COOTBETCTBHHM C KOMIICTCHIIUSMHU, YCTAHOBJICHHBIMH ISl 32JIaHHOTO
paszzena AUCUUILITUHBL

[TpoMeKyTOUHBII KOHTPOJIb IO JUCHUIUIMHE OCYIIECTBISETCS MPOBEACHUEM SK3aMeHa.
dopMma mpoBeeHNs IK3aMEHAa — YCTHBIA OTBET IO YTBEP)KACHHBIM 3K3aMEHAIMOHHBIM OWJeTaMm,
c(OpMYyJIUPOBAHHBIM C YYETOM COAEpXKaHHs yueOHOW NUCHUIUIMHBL. B sK3aMeHalnoHHBINA Ouier
BKJIIOYAETCsl JIBa TEOPETHYECKUX Bompoca. B mporecce MOArOTOBKM K YCTHOMY OTBETY
9K3aMEHYEMBIN JOJKEH COCTaBUTh B IMHCbMEHHOM BHJE IUIaH OTBETAa, BKJIKOYAIOIMIMNA B cels
OITpEICTICHU S, BBIBOJIBI (POPMYJI, PUCYHKH, CXEMBI U T.II.

Iacnopt ¢goHA OLIEHOUYHBIX CPEACTB MO IMCUHUILIHHE (MOAYJII0)

Nel KonrTposmpyembie pa3nennl (Tembl) | Koa koHTposmpyemoi Bun, meton, gopma
n AV CIHUTITTAHBI KOMIEeTeHHH OLICHOYHOI0

/ (mm e€ yacTn) MEpONPHUATHS

n

1 2 3 4

1 | Beneunue [IK-1.1 J3K3aMeEH

2 | Metponorudyeckue XxapakTepUCTHKH [1K-1.1, [IK-5.1, TIK-5.2 | sx3amen

JATYUKOB B CTATUYECKOM U TUHAMHU-
YECKOM PEKUMAX

3 | JlaTuuKu TaTbBaHOAIEKTPUIECKUE U [1K-1.1, TIK-5.1, TIK-5.2 | maGopaTopHbie
raJlbBAHOMArHUTHBIC paboThl, DK3aMEH




4 | JlaT4MKu, MUCTIONB3YIOIINE TPUHITUTI [1K-1.1, TIK-5.1, TIK-5.2 | mabopaTopHbie pabo-
W3MEHEHHUs UMIIEAaHca ThI, 9K3aMEH

5 | Harunku Ha quonHbiX U Tpansuctop- | [IK-1.1, [IK-5.1, T1K-5.2 | naGoparopusie pabo-
HBIX CTpYKTypax. HTerpanbHble nat- ThI, 9K3aMEH
YUKW ¥ MHTEJUICKTYallbHbIE Tpeodpa-
30BaTeNN

6 | TBepaoTenbHBIC TaTYMKA Ha OCHOBE [1K-1.1, TIK-5.1, TIK-5.2 | naGopaTopHbie pabo-
JMDJICKTPUKOB M HOBBIX MaTepUaIOB ThI, 9K3aMEH

7 | MUKpO- 1 HAHOCEHCOPBI MK-1.1, [TIK-5.1, TIK-5.2 | sx3ameH

8 | buoceHcopbl [IK-1.1, I1K-5.1, TIK-5.2 | sx3ameH

9 | HoBble TeXHOIOTUHU B IIPOU3BOICTBE IIK-1.1 JK3aMEH
COBPEMEHHBIX TBEPOTENIbHbBIX JaT-
YHKOB

10| 3axmroueHue IK-1.1 9K3aMEeH

®opMBbI TeKylIer0 KOHTPOJIA

Texymmii KOHTPOJIb MO JUCHUIITHHE «COBPEMEHHBIE TBEPJIOTENbHbIE JATYHKH» MPOBOIUTCS
B BHJIC TECTOBBIX ONPOCOB IO OTJEIBHBIM TEMaM AWCIHIUIMHBI, TPOBEPKH 3aJJaHNH, BHIIOIHAEMbIX
CaMOCTOSITENILHO U Ha JTJAOOPaTOPHBIX 3aHATHUSAX, A TAKXKE IKCIPECC — OMPOCOB U 3aJaHUM 110 JIEKIH-
OHHBIM MaTepHuajiaM U J1abopaTopHbIM paboraM. YueOHble mocoOus no aucuuruimae «CoBpeMeH-
HBIE TBEPJOTEIbHBIC MATYMKW», PEKOMEHIYyeMbIe IS CAaMOCTOSTENbHOW paboThl 00yJaroImmxcs,
coziepKaT HeOOXOMMBIH TEOpPEeTHYECKHI MaTepHral, TECTOBBIE BOIPOCHI MO KaKAOMY M3 Pa3/eioB
JTMCUUIUIMHBL. Pe3yabTaTel OTBETOB Ha BONPOCHI TECTOBBIX 3a/laHUIl KOHTPOJIUPYIOTCS IMpEroiaBa-
TENEeM.

D opMBbI MPOMEKYTOYHOT0 KOHTPOJISI

DopMoi TTPOMEXKYTOUHOTO KOHTPOJISI MO JUCIIUIIMHE SIBJISIETCS TEOPETHYECKUM sk3ameH. K
9K3aMEHY JOITYCKAIOTCS O0Yy4YaroIIuecs, MOJHOCTHIO BBIMOJIHUBIINE BCE BUJbI y4eOHOW pabOTHI,
MPEAYCMOTPECHHBIC YUeOHBIM IIAHOM M HacTosMIeH mporpammoi. dopma NMpoBeAcHUS dK3aMeHa —
YCTHBIA OTBET, MO YTBEPKICHHBIM SK3aMEHAIIMOHHBIM OuieTram, cOpMYIUPOBAHHBIM C YYETOM
coziep)kaHusl yueOHON TUCIUTUTHHBI.

KpuTtepun onleHKH KOMIIETEHIHI 00YYaOIIMXCS W IIKAJbI OLeHUBAHUS

dopMupoBaHre y 00yJarONIUXCsl BO BpeMsi OOyUEHHUsI B CEMECTPE yYKa3aHHBIX BBHIIIE KOMIIE-
TEHIIMH Ha dTamax JabopaTOPHBIX 3aHSTHM, a TAKKe CaAaMOCTOSITENFHOM paboThl OLIEHWBAETCS IO
KPUTEPHUSAM IIKaJIbl OLICHOK: «3a4TECHO» — «HE 3auTeHO». OCBOCHUE MaTepHaia JUCIIUIUIMHBI K KOH-
TPOJIUPYEMBIX KOMITETCHIIMI O0YYarOIIerocsi CIY>KUT OCHOBAaHWUEM JUIsl JOIyCKa O0ydaromerocs K
dTamy NPOMEKYTOYHOM aTTECTAIIMH — TEOPETUIECKOMY 3a4eTy.

Ienpro poBeIcHUS MPOMEKYTOYHOM aTTECTAlMK (dK3aMEHa) SIBJISCTCS IPOBEpKa OOIIEpo-
(deccroHaNBHBIX W TPOGECCHOHATBHBIX KOMITETEHITHH, MPHOOPETCHHBIX CTYICHTOM TPH U3Y4ECHUHU
TUCIUTIINHBI «COBpEMEHHBIE TBEPIOTEIbHBIC TaTIYUKH.

YpoBeHb TEOPETHYECCKOM MOATOTOBKH OMPEACIISAETCS COCTaBOM MPUOOPETEHHBIX KOMIIETCH-
U, YCBOGHHBIX UM TEOPETUYCCKUX 3HAHWH M METOIOB, a TAK)KE YMEHHEM OCO3HAHHO, d(h()eKTH B-
HO HCIIOJIB30BaTh MX IPH PEIICHUH 3a/ay IIeJICHANPABICHHOTO NMPUMEHEHHs Pa3IuvHbIX BHUIOB
TBEPAOTEILHBIX MHUKPO- U HAHOCTPYKTYp JUISI CO3JaHUSI COBPEMEHHBIX TBEPAOTEIBHBIX MHUKPO- U
HaHOCEHCOPOB.

DK3aMEeH OpPTraHM3yeTCs M OCYIIECTBISETCS, Kak MpaBuio, B (Gopme cobecenoanus. Cpen-
CTBOM, ONPEACIISIONINM COJIEpKaHHEe COOSCEI0BaHMUS CTY/ICHTa C YK3aMEHATOPOM, SBJISIOTCS DK3a-
MEHAITMOHHBIN Ouyer, comepkanue koroporo onpexaensercs OITOIT u PaGoueir mporpammoii. Dk-
3aMCHAITMOHHBINA OWJIET BKIIFOYAET B ce0s1, KaK MPaBHIIO, JBA BOIIPOCA, OJUH U3 KOTOPBIX OTHOCSATCS
K YKa3aHHBIM BBIIIE TCOPETUYSCKUM pa3jeiiaM JUCIMIUIMHBI U OJUH — MPAKTHYSCKOMY IPHMEHE-
HUIO TBEPAOTEIBLHBIX MUKPO- H HAHOCTPYKTYpP JUIS CO3JIaHUSI COBPEMEHHBIX TBEPIOTEIHHBIX MHUK-



PO- ¥ HAHOCEHCOPOB..

O1eHKe Ha 3aKJIFOYMTENIBHON CTaJIuK dK3aMeHa MOJBEPraroTCs YCTHBIE OTBETHI SK3aMEHYIO-
IIErocsl Ha BOMPOCH! YK3aMEHAITMOHHOTO OMJIETa, a TaKXKe JIOMOIHUTEIbHBIC BOIIPOCHI AK3aMEHATO-
pa. [IpumenstoTcs cneayromme KpUTeprun OIICHUBAHUS KOMIIETEHIIUN (PE3yJIbTaTOB):

- YPOBEHb YCBOCHHMSI MaTepuraja, MpeyCMOTPEHHOT'O POrpaMMOii;

- YMEHUE aHAJIM3UPOBATh MaTepHall, YCTaHABIUBATh TPUUYNHHO-CIIC/ICTBEHHBIE CBSI3H;

- TIOJTHOTA, apTyMEHTHPOBAHHOCTh, YOCKICHHOCTh OTBETOB Ha BOIIPOCHI;

- Ka4ecTBO OTBeTa (0011ast KOMITO3HIIHS, JIOTHYHOCTD, YOSKIEHHOCTD, OOIIast P YAUIIHA);

- MCTIOJIb30BAaHUE JOMOIHUTENBHOMN JIUTEPATyphl MPU MOATOTOBKE K ITaly MPOMEXKYTOYHOU aTTe-
CTaIluU.

JI71s1 KOMMYEeCTBEHHOM OIIEHKH YK3aMEHYIOIIETOCs MTPUMEHSIETCS] YeThIpex0anpHas IIKaia olle-
HOK: «OTJIMYHOY», «XOPOIIOY», «yIOBICTBOPUTEIBLHO», «HEYIOBJICTBOPUTEIBLHOY», UTO COOTBETCTBYET
IIKaJIe «KOMITETCHITUN CTYJICHTa IMOJHOCTBI0 COOTBETCTBYIOT TpeboBanusM ®I'OC BOy, «komrie-
TEHIIMH CTyACHTa cOOTBETCTBYIOT TpeboBarusM OI'OC BOy», «KOMITETEHITUN CTY/IEHTa B OCHOBHOM
cootrBeTcTBYIOT TpeboBaHusiM @I'OC BO», «kOMIIETEHIIUN CTYACHTa HE COOTBETCTBYIOT TpeOoBa-
HusM ®I'OC BO».

K omenke ypoBHs 3HaHHMI W MPAKTHYECKUX YMEHHN U HABBIKOB PEKOMEHIYETCS TPEIbSABIIATH
cienyromnye oomue TpeOoBaHusl.

«OTIHYHOY»:

IIyOOKHE W TBEPJbIC 3HAHUS MPOrPaMMHOI0 MaTepuaia MporpaMMbl  TUCIUTIINHBI, TTOHU-
MaHHE CYIITHOCTH M B3aMMOCBSI3U paCCMaTPUBAEMBbIX SBJICHUH (IPOIIECCOB); IMOJTHBIC, YETKHUE, JIOT H-
YeCKH TOCJIeI0BaTENbHbBIE, MPAaBUIBHBIC OTBETHl HA MOCTABJIICHHBIC BOMPOCH; YMEHHE BBIJIENSThH
IJ1aBHOC U JICJATh BBIBOBI.

«Xopomo»:

JOCTATOYHO TOJIHBIE U TBEPAbIC 3HAHUS IPOTPAMMHOI0 MaTepHala IUCIUTUIHHBI, PAaBUILHOES
MMOHUMAaHUE CYIIHOCTH M B3aMMOCBSI3H PacCMaTPUBACMBIX SIBJICHHH (ITPOIICCCOB); MOCIIEIOBATEIIb-
HbIE, MPaBWIbHBIC, KOHKPETHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha MOCTABJICHHBIC BO-
MIPOCHI, CBOOOIHOE YCTpaHEHHE 3aMEYaHUH O HEJIOCTATOYHO ITOJTHOM OCBEIICHUHU OTACIBHBIX IO-
JIO’)KEHUM NP TTOCTAHOBKE JIOTOJHUTEIIBHBIX BOIIPOCOB.

«Y/10BJIETBOPHUTEIbHO»:

3HAaHUE OCHOBHOI'O IIPOI'PAMMHOr0 MarepHayia AWCIUIUIMHBI, IOHUMAaHHE CYIIHOCTH M B3aH-
MOCBSI3M OCHOBHBIX paccMaTpPUBAEMBIX SIBJICHUM (IIPOIECCOB); MOHMMAaHUE CYIIHOCTH 00CYXKae-
MBIX BOIPOCOB, MPaBUIbHBIE, 0€3 TPYObIX OMMOOK OTBETHI HA MOCTABJICHHBIC BOMPOCHI, HECYIIE-
CTBEHHBIC OIITMOKN B OTBETaX Ha JOMOJHUTEIbHBIE BOIIPOCHI.

«Hey/noBJ1e TBOPUTEIBbHO»:

OTCYTCTBHE 3HAHMHM 3HAYMUTEIBLHOM YacTH MPOrPaMMHOI0 MaTepualia TUCIUILIMHBI;, Helpa-
BWJIBHBI OTBET XOTsI ObI Ha OJIMH M3 BOIIPOCOB, CYIIECTBEHHbBIC U IpyOblc OMIMOKK B OTBETax Ha
JIOTIOJTHUTEIBHBIE BOMPOCHI, HEOMIOHMMAaHHUE CYIITHOCTH H3JIaraéMbIX BOIIPOCOB, HEYMEHHUE TTPUMeE-
HATHh TEOPETHUECKUE 3HAHUS MPH PEUICHUU MPAKTUIECKUX 3aJ]1a4, OTCYTCTBHE HABBIKOB B OOOCHO-
BAaHHH BBIJIBUTAEMBIX MPEUIOKEHUN U IPUHUMAECMBIX PEIICHUH.

TunoBbie KOHTPOJbHbIE TEMbl, TeMbl KypCcOBOH pPadOThI U BONPOCHI N0 JAMCUHMILIUHE
«HanoceHncopbi»

BOl'[pOCbI K J'IaﬁOpaTOprlM 3AHATHUAM IO TUCHMUIIJIMHE

JlabopaTopHasi padora Ne 1 «/laTunku MarHuTHOrO noJisi. larunkn XoJsuia.»

1 | ®usnyueckre NPUHLMIIBI, 3aKOHBI, HCIOJIb3yEMbIE JUIsl U3MEPEHUS BEJIMUNHBI U HaIllpaBJICHUS
BEKTOpa MarHUTHOM MHAYKUWHU (HANPSYKEHHOCTH MAarHUTHOTO MOJIST)

N

I[aT‘-II/IKI/I Xomna. MCTpOJ’IOFI/I‘-IeCKI/Ie N KOHCTPYKTHBHLIC XapPaKTCPUCTHUKH

3 | MarHuTOAMOABI, MAaTHUTOPE3UCTOPBI, MAarHUTOTPAaH3UCTOPHI. [IpHHINTIEI pabOTHI, XapakTepu-
CTUKH

4 MHayKTUBHBIE, MHAYKIIMOHHBIE TATYUKA MAarHUTHBIX ntosied. Jlatunku Buranna. latunku




Jlxo3edcona

5 | IlpuMeHeHHe NaTYMKOB MATHUTHOTO TIOJIsl B OMOMEIUITMHCKUX U TEXHHUYECKUX CHCTEMax
JlaGopaTtopHas pa6ora Ne 2 «Pe3ucTHBHbBIE H FaJIbBAHUYECKHE TEPMOIATYUKM.)

1 | OOmias xapakTepucTHKa TeMIepaTypHBIX JaTYUKOB

2 | Tepmoanexrpuueckuii a3ddekr: addexr Tomcona, [lenpThe, 3ecOeka

3 | TepmoranbBaHHuecKre 3aKOHBI: 3aKOH IOCIIEIOBATEIbHOCTH TEMIIEpaTyp, MPOMEKYTOUHBIX
METaJIJIOB, 3aKOH BosbTa 1 mpaBmiio Marnyca

4 | TemmepaTypa onopHOro cmasi. MeTo/ 16l KOMIICHCAIIUU TeMIIepaTypsl pabouero cras

5 | Merauinueckue U MONYNPOBOJHUKOBBIE TEPMOMETpPHI. JIMHEHHOCTP M TEPMOYYBCTBUTEN b-
HOCTh. KOHCTPYKTHBHOE UCTIOJTHEHUE

6 | TepMHUCTOpHI ¢ OTPUIIATEILHBIM M ITONIOKUTELHBIM TKC

7 | CpaBHUTeNbHAs XapaKTEPUCTUKA TAIbBAHUYECKUX M TEPMOPE3UCTUBHBIX JATYUKOB
JladopaTopHasi padora Ne 3 «HTerpajibHble JATYUKH TEMIEPATYPHL»

1 | OGmas xapakTepucTHKa TEMIIEPATYPHBIX TaTYNKOB

2 | 3akoHbI U (hU3HUECKUE TIPHUHIIMIIBI, HCIIOJIb3YEeMbIC JUIsl U3MEPEHHS TEeMIIepPaTyphl

3 | Xapakrepuctuka /IT Ha ocHOBE OHITOJIIPHBIX TPAH3HCTOPOB

4 | MaTerpanbHble TaTYUKH TEMIIEPATYPhI

5 | CpaBHEeHHE METPOJIOTUYECKUX XAPAKTEPUCTHUK MOITYNPOBOJIHUKOBBIX U JIPYrUX KJIACCOB TEM-
MepaTypHBIX JATYUKOB
JlabopaTopnasi pabora Ne 4 «IloporoBbie JaTYHKH TeMIIEPaTypPbI»

1 | BoabpT-ammepHbIe XapakTepucTHKH S-tuma u N-Tumna

2 | S-nuon, ero BAX, 3aBUCHMOCTb XapakTEPUCTUK OT TEMIEpPaTyphl, (PU3NYECKUII MEXaHU3M
BO3HMKHOBEHUSI OTPULIATEILHOIO CONPOTUBIICHHUS

3 OnHOMepexoIHbIN TPAH3UCTOP, €ro cXeMbl BKItoueHus 1 BAX

4 | Tupucrop, ero CTpPyKTypa U IPUHIIMI JCHCTBUS

5 | BAX tupucropa, 3aBUCUMOCTb HaIlPsKEHHUSI BKIIOUEHHUS OT TeMIIepaTyphl

6 | IlpakTuueckoe MpUMEHEHHE MTOPOTrOBBIX JATYMKOB TEMIIEpaTyphl
Bonpocskl Kk 3k3amMeHy
Tema 1 «BBenenune

1.1 | CoBpemMeHHOE COCTOSIHHE PbIHKA TBEPAOTEIbHBIX JaTUUKOB. TEHICHIIMH U MEPCIIEKTUBBI €T

pPa3BUTHAL.
1.2 | TpebGoBanusl, MpeIbsBIsiIEMbIe K COBPEMEHHBIM JIaTYMKaM.
1.3 | OcHoBHBIE (hM3HUECKUE TPUHITUIIBI U 3aKOHBI, HCIIOIh3YeMbIE B OCHOBE PaOOThI TBEPAOTE b-

HBIX JaTYHUKOB

Tema 2 «MeTpo.]mrnqecxne XAPAKTEPUCTUKH JATIUKOB B CTATHYCCKOM H JHHAMMUYC-

CKOM PECKUMAXD)

2.1 | Onpenenenue gaT4yMKa — MEPBUYHOTO U3MEpUTENIbHOTO npeodpazosarens (ITUIT).

2.2 | Ilpenensl NpUMEHAEMOCTH IaTYMKOB. ['pagynpoBKa J1aTYNKOB

2.3 | XapakTepuCTHKH JATYMKOB B CTATHYECKOM pPEKHUME.

2.4 | llepenarounas GyHKIUS

2.5 | UyBCTBUTEIBHOCTH JIATYMKOB B CTATHYECKOM PEKHME.

2.6 | Pa3pemaromas crnocoOHOCTh. «MepTBasi» 30Ha.

2.7 | JIuHeHHOCTh epeaTOYHON XapaKTEPUCTUKH

2.8 | XapaKkTepuCTHKH JATYNKOB B JMHAMHUYECKOM PEKUME.

2.9 | [lepenarounas, mepexoaHasi ) yHKIIHH.

2.10 | Cucrems! natunkoB 0-1o, 1-T0 ¥ 2-T0 MOPSIKOB

2.11 | ITpumepsl gatuukoB cuctem 0-ro, 1-ro U 2-ro MopsiIkoB

2.12 | YacToTHasi XapaKTepPUCTUKA JATYMKOB CHCTEM HYJIEBOTO, IEPBOTO M BTOPOT'0 MOPSIIKOB
2.13 | BeicTposieicTBIE: BpeMsl YCTaHOBJICHHS JUIsl CHCTEM HYJIEBOTO, IEPBOTO M BTOPOT'O TTOPSITKOB
2.14 | IlorpemHocT! U3MEPEHHH C MOMOIIBIO JaTYUKOB




Tema 3 «/laTYMKH rajibBaH03JIEKTPUYECKHE U T'AIbBAHOMATHUTHbBIE»

3.1 | Jlaruuku rampBa”odaekTpuueckue. TepmodJ[C

3.2 | TepmoransBanndeckue d3pdextsl: 3hdext Tomcona, [lenpThe, 3eedOeka.

3.3 | Tepmonapa: mpuHIMI pabOThl, KOHCTPYKIIMH, XapaKTEPUCTUKU

3.4 | laTuvKu ralbBAHOMArHUTHBIC

3.5 | I'ampBanoMaruutHbIe 2ddexTs: Dddext Xomma

3.6 | Hatuuku Xonna. Koncrpykuuu. XapakTepuCTHKU

Tema 4 «JlaTuuKky, MCNOJIb3YIOIIHE MPUHIIAN W3MEHEHHUs UMIIETAHCA)

4.1 | JlaTuuku TeMIeparypbl, UCIONb3YIONIUE MPUHIUI U3MEHEHUS COMPOTUBIICHUS: METaJUTHYe-
ckue TC

4.2 | JlaTuMKH TeMITepaTyphl, HCIIONb3YIONMINE PUHIIAI H3MCHECHHUSI CONPOTHUBIICHUS: TEPMHUCTOPHI

4.3 | JlaTuuku TemmepaTyphl, HCIONB3YIOMIUE MPUHIIAIT MU3MEHEHHs COMPOTUBICHUS: TMOIYIpO-
BOJIHMKOBBIC IATYUKH TEMIIEPATYpPhl

4.4 | JlaTuuku 1aBIEHUS, UCIIONB3YIOUINE IPUHIIUIT U3MEHEHUS CONTPOTUBICHUs. TeH30pe3ucTr B-
HBI 3D PexT B MeTanmnax. MeTaimndecKkie TeH30pE3UCTOPhI: XapaKTePUCTUKH, KOHCTPYK-
I[MW, MaTEPHAJIbIL.

4.5 | JlaTuuku JaBieHUs, UCTIONb3YIOMINE MPUHIIUI U3MEHEHUS! COMPOTUBICHUS. TeH30pe3UCTHB-
HbI 2QdexT B momympoBoAHHKaX. [[oTympoBOAHUKOBBIE TEH30PE3UCTOPHI: METPOIOTHYe-
CKHE€ XapaKTEPUCTUKU, KOHCTPYKIIMU, MATEPHAIIBI

4.6 | JlaTuMKy MarHUTHOTO TOJsI, UCIONB3YIONIME MPUHLIUIT U3MEHEHUS! CONPOTHBIICHUS. Maruu-
TOPE3UCTUBHBIN A(DPEeKT B MeTaIaX U MOMYNPOBOJHUKAX. MarHUTOpe3UCTOPhI: KOHCTPYK-
IIMY ¥ METPOJIOTHYECKUE XaPAKTEPUCTHKHU

4.7 | OnTtuueckue NaTYUKH, UCHONB3YIOUIME MPUHIUI H3MEHEHUs compoTuBieHus. Doropesu-
CTUBHBINA 3P (HEKT B MOIYIPOBOAHUKAX. DOTOPE3UCTOPHI: KOHCTPYKIIHS, MaTEpUabl, METPO-
JIOTUYECKUE XaPAKTEPUCTHKHU

Tema 5 «/laTuMKH HA IMOAHBIX U TPAH3UCTOPHBIX CTPYKTYpax. UHTerpaibHble 1aT4YH-

KM M HHTEeJJIEKTYaJIbHbIE Ipeodpa3oBaTeiny»

5.1 | latuuku Ha p-N- mepexonax. JuoaHbie U TpaH3UCTOPHBIE JATYUKH TeMIlepaTypbl. MeTposo-
THYECKHE XapaKTePUCTUKH, KOHCTPYKIIMH, JOCTOMHCTBA U HEIOCTATKH

5.2 | Jatuuku Ha p-N- mepexonax. TeH304yBCTBUTEIBLHOCTh P-N- MEpexoia, reTepornepexona,
koHTakTa [llorTkn

5.3 | Hatuuku Ha p-N- mepexonax. TeH3oamonasl Ha pP-N mepexoje, rerepomepexone, dapbepe
[Hortku. [TpuHIMn paboTHL. MapaMeTphl, TOCTOMHCTBA M HEJIOCTATKU

5.4 | latuuku Ha p-N- nepexoax. MHKEKIIMOHHBIC TEH30IMObI, S-TEH30I10/IbI

5.5 | Hatuuku Ha p-N- mepexomax. TeHzorpan3uctopsl ¢ 3aTBopoM LlorTku. OmHOMEpPEXOAHBII
TEH30TPaH3UCTOP

5.6 | Jartuuku Ha p-N- nepexoaax. MarHUTONO kI, MArHUTOTPAH3UCTOPLI. [IpuHIMnI paboThl. ma-
paMeTpsl, JOCTOMHCTBA U HEIOCTATKU. MarHUTOYYBCTBUTEIbHBIC S-THOJbI

5.7 | Jatuuku Ha p-N- nepexonax. ®oroauopl: PoTOreHepaTopHbIi U (POTONMOAHBIN PEKUMBI
pabor

5.8 | Haruuku Ha p-n- mepexonax. doroamonsi: Ha Oapweepe IllorTkm, p-n  mepexone, P-i-n
cTpykrype. [Ipunuun paboThl U METPOJIOTHUECKHE XapaKTEPUCTUKU

5.9 | Hatuuku Ha p-n- mepexomax. DoToauoIbl: HA TeTeporepexoie, MKeKIuonHble. [IpuHImn
paboThl M METPOJIOTHICCKUE XaPAKTEPUCTUKU

5.10 | latuukm Ha p-n- mepexogax. PoTOTpaH3UCTOPHI, (POTOTUPHUCTOPHL. CXEMBbI BKIIOYCHUSI.
MeTtponoruueckue XapakTepuCcTUKU

5.11 | latuuku Ha p-N- mepexoaax. TpaH3uCTOpHbBIE AATUMKKA XUMHUYECKOro coctaBa. MoHocenek-
TUBHBIE M1OJIEBbIE TPAH3UCTOPBI

5.12 | UnrterpanpHbii gaTyuk Temmnepatypsl AD 590

5.13 | UHTerpapHbIe JATYMKH JABJICHUS, MATHUTHOTO TIOJISI, CBETOBOT'0 MTOTOKA

Tema 6 «TBeleOTe.]'[beIe JATYUKHA HA OCHOBC TUIJICKTPUKOB U HOBBIX MAaTCPHUAJIOB)»




6.1 | TBepmoTenbHblE NAaTYMKH HAa OCHOBE IHUAJIEKTPUKOB. I[Ibe30anekTpuyeckue M IbE30pe30-
HAHCHBIC JATYUKHU U U3TY9aTeIn
6.2 | [TupornekTpuueckue npeodpa3oBaTenn
6.3 | JlaTunku Ha MOBEPXHOCTHHIX aKycTHueckux BoiHax (IIAB)
6.4 | JIudJIeKTpHUCCKHE, HOHOCCICKTUBHBIE MEMOPAHBI
6.5 | JlaTunku Ha OCHOBE HOBBIX MaTepuasioB. JlaTunku Ha ocHOBe criaBa Metglass.
6.6 | JaTuuMku Ha OCHOBE HOBBIX MaTepuajoB. JlaTUMKU [aBICHUS, PaTUOAKTHBHOI'O M3TYUYCHHS,
TEMIIEPaTyphbl HA OCHOBE aMOP(MHBIX TOTYIPOBOAHUKOB
6.7 | Jlatunku Ha OCHOBE HOBBIX MarepuaioB. JlaTunku Ha cBepxnpoBogHukax. Jlarunku Buranga
6.8 | laTunku Ha OCHOBE HOBBIX MaTepuasoB. J[aT4nKy Ha OCHOBE TBEPABIX DIEKTPOIUTOB. HAueii-
ka Kiapka
Tema 7 «MHUKPO- H HAHOCEHCOPHD)
7.1 | HaHOTEXHOJIOTMU B TEXHHUKE JATYMKOB U3MEPHUTEIbHBIX CUCTEM
7.2 | MUKpOMUHUATIOPHBIE CEHCOPBI
7.3 | MOMC/ HOMC npeobpa3oBaTenu
7.4 | HanoceHcopsl
Tema 8 «buoceHcopbI»
8.1 | O6pabotka nHopmanmu B OMoIaTINKAX
8.2 | OcHOBHBIE CBOICTBA OMOCEHCOPOB
8.3 | TkaHeBbIe, KJIETOUHBIC, PEPMEHTATHBHBIC M IPYTHE BUIBI OMOCEHCOPOB
8.4 | XeMOUyBCTBUTEIILHBIC MOIYIPOBOTHIUKOBBIC CTPYKTYPBI
8.5 | MukpoOuoiaTyiKu Ha OCHOBE HOHOCEIEKTHUBHBIX MOJIEBbIX TPAH3UCTOPOB
Tema 9 «HoBble TeXHOJIOTHH B IPOU3BOJCTBE COBPEMEHHBIX TBEPAOTEIbHbBIX IATYHKOBY
9.1 | Texuonorus «kpemuuii Ha candupe» (KHC)
9.2 | Texnonorusst MOII cTpykTyp ¢ UMMOOWIN30BAaHHBIMU  TKAHEBBIMH, (DEPMEHTATUBHBIMHU U
KJIETOUHBIMU 3aTBOpaMu (6roceHcophl). MeTo1pl UMMOOMIIH3AIIUH.
9.3 | TexHonOrust MUKpOMEXaHUYECKUX U HAHOMEXaHHUUECKUX CTPYKTYP
9.4 | HaHOTEXHOJIOTUHU B DJICKTPOHHUKE
Tema 10 «3akawoueHue»
10.1 | [locneanue NOCTHKEHUS M Pa3paOOTKH B TEXHUKE TBEPJOTEIbHBIX JaTYUKOB. [lepcrieKTUBLI
WCTIOJIh30BAHMS B M3MEPHUTEIHHBIX CHCTEMAaX
CocraBun
K.T.H., TOUEHT Kadeapbl MUKPO- U HAaHODJIEKTPOHUKH Bumnsikos H.B.

3aB. kadenpoilt MUKPO- U HAHODJICKTPOHUKH
1.¢.-M.H., TOIIEHT JIutBunos B.T'.
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