MUHHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUHCKOMN ®EJIEPALIMN
SpocnaBckuii rocynapctBeHHbI yHuBepcuTeT uM. IL.I°. Jlemunosa

Kadenapa MUKpOITEKTpOHHUKHU U 001IeH HHU3UKH

YTBEPXIAIO

Hexan pusnueckoro daxkynprera

Q,Cff}j N.C.OrueB

(noonuce,)

« 23 » Mas 2023 T.

PabGouas nporpaMmma quCUMILIHHBI
«DU3UKAa TOHKUX IJVIEHOK U HU3KOpa3MepHbIX 2D-cuctem»

Hanpasnenne noarotoBku
11.04.04 DnexTpoHMKAa U HAHORJEKTPOHHUKA

Marucrepckas mporpamma
«MHTerpanpHas 3JI€KTPOHUKA U HAHOIJICKTPOHUKA)

®opma o0yueHus

O4Has
[Iporpamma paccmotpena [Tporpamma onobpena HMK
Ha 3acenanuu kabeapsr MOOD ¢buzmveckoro ¢akyiabTeTa
ot «17» anpens 2023 roga, npoTtokosa Ne 5 potokoi1 Ne5 ot «25» anpens 2023 rona

Spocnasnp



1. e ocBOEeHMSsI AN CIMIIJIMHbI

[ensimu ocBOEHMSI TUCLMIUIMHBI «PH3MKAa TOHKHX INUICHOK M HH3KOpasMepHbIX 2D-
CHCTEeM» SIBJIIOTCS:
- U3y4eHue PU3NUECKUX MPOIeCCOB POCTa TOHKUX IUICHOK,
- N3Y4YCHHE MEXAHMYECKHUX, JJIEKTPUYECKUX W ONTHYECKUX CBOMCTB TOHKHX IUICHOK U
HU3Kopa3MepHbIX 2D-cucrem,
- (opMUpPOBaHHE HAaBBIKOB JKCIIEPUMEHTAIBHBIX MCCIEJOBAaHUNH M HW3yYE€HUE TEXHUKHU
U3MEPEHUM XapaKTepUCTUK U I1ApaMETPOB TOHKUX IUICHOK.

2. MecTo AMCHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuunnmHa «P@u3nKa TOHKHUX IJIEHOK M HU3KOpa3MepHbIX 2D-cuctem» OTHOCUTCA K
yactd, (OpMHUPYEeMOl y4YyaCTHHKaMH 0Opa30BaTENbHBIX OTHOIICHUH, M HMMEET WHICKC
b1.B./IB.01.01.

JlanHas auciumuinHa TpeOyeT Al CBOEro M3yueHHs 3HaHMsA oOmiero Kypca (U3MKd
(pazmen «DNEKTPUYECTBOY»), MUCHUIUIMH «Matepuanbl 3JICKTPOHHOM TEXHUKNW», «Du3nka
KOHJEHCUPOBAHHOI'O COCTOSIHUS», «OCHOBBI KOHCTPYHPOBAHMSI U TEXHOJIOTMM IPOU3BOJCTBA
3JIEKTPOHHBIX CUCTEM», «DU3BHKA AUIIEKTPUKOBY.

JqucuumimHa «®Pu3MKa TOHKMX IUIEHOK M HHU3KOpa3MepHBIX 2D-cuctem» sBisercs
OCHOBOHl JJI M3yYeHHUs TMOCIEAYIOIUX KYypCOB, TaKMX KaK  «AKTyaJlbHbIE MPOOIEMBbI
COBPEMEHHOM 3JIEKTPOHUKH M HAHO3JIEKTPOHUKW», KYpPCOB IO BBIOOPY 4YacTH, (GpopMupyemMon
y4aCTHUKaMU 00pa30BaTEIbHBIX OTHOLICHHH.

3. [lnanupyembie  pe3yJbTarbl O0yYyeHMsl 1O JUCUMILJIMHE, COOTHECEHHbIe C
IVIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTeIbHOI MPOrPaMMbl

[Tponiecc u3yueHus: MUCIUIUTMHEI HAMIPABJICH Ha (QOPMHUPOBAHUE CIEIYIONINX 3JIEMEHTOB
koMmrieteHuii B cootBeTcTBHM ¢ I'OC BO, OOII BO u mpuoOpereHus cleayronux 3HaHHH,
YMEHUM, HABBIKOB U (MJIM) ONBITA IEATETbHOCTH:

Dopmupyemas
KOMIIeTeHIUSA
(koa u popmyIMpPOBKA)

HNupukaTop qocTHKeHUs
KOMIIeTeHIIN U
(ko u popmyaMpoBKa)

Ilepeuennb
IIAHMPYEMBIX Pe3yJIbTATOB 00y4eHus

IMpodeccuonanbHbie KOM

neTeHINN

TIK-3

T'oToB ocBanBaTh
TIPUHITATIBI
TUTAHUPOBAHUS U METOJIbI
aBTOMAaTHU3aI[UU
JKCIIEPUMEHTA Ha OCHOBE
HHGOPMAIHOHHO-
WU3MEPUTEITHLHBIX
KOMILIEKCOB Kak
Cpe/ICTBA IMOBHIICHIS

nAa _TK-3.1.
JleMoHCTpUpYyET 3HaHUE
MPUHIUIIOB IIAHUPOBAHUS
Y aBTOMaTHU3alUU
MIPOBEJICHISI SKCIIEPUMEHTA

3Haer:

- OCHOBHBIC IIPUHIIMIIBI IUTAHUPOBAHHS M POBEICHUS
IKCIICPHUMEHTA,

- HOAXOJBI K aBTOMAaTH3alMH IIpoLiecca IpH
MPOBEACHUH IKCTICPUMEHTAIIbHBIX UCCIICI0BAHHH.
YmMmeert:

- POBOJUTH U3MEPEHUS 1 00pabOTKy pe3yIbTaTOB IIPH
MTOMOIIY HH(POPMAITHOHHO-N3MEPUTEITBHBIX
KOMILIEKCOB.

Baapnee HaBbIKaMu:
- IUTAHUPOBAHMS IKCIIEPUMEHTA IIPH ONpeJIeTIeHIN
MapaMeTPOB U XapaKTEPHCTHK MIIEHOYHBIX CHCTEM




TOYHOCTHU U CHUDKCHHUS
3aTpaT Ha ero
MPOBEICHUE, OBJIA/ICBATh
HABBIKAMH MU3MEPCHHI B
peaslbHOM BpEMEHH

N1 TIK-3.2. Ymeer
paszpabaThIBaTh
TpeOOBaHUs K CpeICTBAM
IPOBEICHUS
HKCIEPUMEHTA, KOHTPOJIS
U TUarHOCTHKH

3Haer:
- OCHOBHBIEC TPEOOBAHUsI K CPEJCTBAM MPOBEACHHS
IKCIIEPHUMEHTA B IJICHOYHOU TEXHOJIOTHH.

Ymeert:
- aHATM3UPOBATH TEXHUYECKUE XAPAKTCPUCTHKH
H3MEPUTEIHHOTO 000PYIOBAHUS.

Biajneer HaBbIKAMM:

- BEIOOpA U3MEPUTELHOTO 000pYAOBaHUS IS
ONTUMAJILHOT'O NPOBEAECHUS UCMIBITAHUH C 3alaHHON
TOYHOCTBIO.

N1 TIK-3.3. O6nanaer
HaBBbIKaAMHU TGCTI/IpOBaHI/IH
M IAarHOCTHUKHU U3IENHI
MUKPO- U
HaHO3JICKTPOHUKH

3Haer:

- OCHOBHBIC ITapaMETPbl JTUArHOCTUKHU 2631 (115171 MHKpPO- U

HAHOBJICKTPOHUKHU Ha OCHOBE INICHOYHLIX CUCTEM .

YMmeer:
- aHAJIU3UPOBATH PE3yJIbTATHl TECTUPOBAHMUS C
MIPUMEHEHHEM BBIYHUCIUTEIbHBIX CPENCTB.

Baageer HaBBIKAMHU:

- TECTHPOBAHHUS ¥ TUATHOCTUKU OCHOBHBIX paboumx
XapaKTEePUCTUK U3JENIUH MUKPO- U HAHOAJIEKTPOHUKU
B paMKaX TOHKOIUIEHOYHOM TEXHOJIOTUHU.

TIK-4

CnocobeH k
OpraHu3aIuH ’
MIPOBEICHUIO
AKCIIEPUMEHTATBHBIX
HCCIICTOBAHUH C
MIPUMEHEHUEM
COBPEMEHHBIX CPEJCTB U
METO0B

N1 T1K-4.1. 3unaer
CIIOCOOBI OpPTaHU3AINH H
MIPOBECHUS
AKCIIEPUMEHTAIBHBIX
HCCIeAOBaHUM

3Haer:

- OCHOBHEBIC CIIOCOOBI OpTaHU3aIMU 1 IPOBEICHUS
3KCIEPUMEHTAJIBHBIX MCCIEI0BaHUM B IUIEHOUHOM
TEXHOJIOTHH.

YMmeer:

- QaHAJIM3UPOBATh TEXHUYECKUE XapaKTEPUCTUKU
H3MEPUTEIHHOTO 000PYIOBaHUS JUTS KOHTPOJIS 1
JMArHOCTUKH IUICHOYHBIX CHCTEM.

Baaneer HaBbIKAMuU:
- BEIOOpA U3MEPUTEILHOTO 000pYAOBaHUS IS
OINTUMAJILHOTO NPOBEACHNUS UCIIBITAHUIA..

NI TIK-4.2. Criocoben
CaMOCTOSITEITBHO
MTPOBOJ/IUTH
SKCIIEPUMEHTAITLHBIE
WCCIICIOBaHUS

3Hnaer:

- OCHOBHbIE TPEOOBaHUA K CPEJICTBAM NPOBEICHUS
9KCIEPUMEHTA B INICHOYHOH TEXHOJIOTHH U NPaBUIIa
Oe3omacHol paboTHI.

Ymeert:

- aHATU3UPOBATH PE3YIHTATHI SKCIICPUMCHTATBHBIX
WCCIICIOBaHUI ITapaMETPOB TOHKUX IUICHOK C
MIPUMEHEHNEM COBPEMEHHBIX CPEICTB 00pabOTKH U
BU3YyaIIU3aLIH TaHHBIX.

Buaaneer HaBbIKaMu:
- rpa(U9IecKoro NpeCTaBIeHNUs SKCIIEPUMEHTAIBHBIX
JIAHHBIX.




N T1IK-4.3.
JIeMOHCTPHPYET HABBIKK Buiapeer HaBpIkamMu:
MPOBEJICHUS UCCIIE0BAHUM
C IPUMEHEHUEM
COBPEMEHHBIX CPEACTB U
METOJI0B

3Haer:
- COBPEMEHHbIE METO/IbI 1 METOJMKH OTIPEACICHHUS
[apaMeTpoB IUICHOYHBIX CTPYKTYP.

- BEIOOpA METOUKH ¥ HE0OXOJUMOT0 000py 10BaHUS
JUTSL ONTUMAJIBHOTO IIPOBEICHUS TECTHPOBAHHS
IUICHOYHBIX CHCTEM C 3aJaHHON TOYHOCTBIO.

4. O0beM, CTPYKTYPA U CO/iePKAHME TN CHUTIIHHBI

OO01mast TpyA0€MKOCTh JUCIUTLIMHBI COCTABISAET 3 3a4eTHBIE enuHuIlbl, 108 akasn.dacos.

Ne Tembl (pa3aeJibl) Buabl yueOHBIX 3aHATHI, ®opMbI TEKYLIETO
n/n AUCUHMILINHBI, BKJII0Yasi CAMOCTOATEJIbHYIO KOHTPOJIA
HX COJlepKaHue padoTy CTy1eHTOB, yCIeBaeMOCTH
o U UX TPYAOEMKOCTh
5 (B akageMHUYeCKHX 4acax) dopma
S NPOMEKYTOYHOM
3 aTTecTalluN
(no cemecmpam)
®opmbl 0 u AO0T*
KonrakTHasi pabora
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[Tpoueccol
3apoJiple00pa3oBaHus U
1 POz p 2|2 6 Huckyccus
pOCTa TOHKUX TJIEHOK
2 CBolicTBa OCTPOBKOBBIX 21212 | a4 7 Huckyccus, 0T4eT 110
METaJUTMYECKHUX TJICHOK Jab0paTOpHBIM paboTam
MexaHnueckue CBOMCTBA
3 212 |2 6 Juckyccus
TII
DneKTpUUECcKHe CBOICTBa Huckyccus, 0T4eT 110
4 21212142 7
TII1 J1a00paTOpHBIM paboTam
5 Pazmepusbie 3¢ ¢exThl B B 6 Juckycceus, oTueT no
TII1 Jab0paTOpHBIM paboTam
[TonynpoBOAHUKOBEIE Tuckycens
6 |ceepxpemerku (CP) 21212 6 Y
KBaHTOBBIN 3 pekT
7 b 212 |2 6 Juckyccus
XoJia




H3mepenne napameTpoB
MIPOBOJIAILINX,
MOJIyIIPOBOAHHUKOBBIX,
PE3UCTUBHBIX U
JAUDJICKTPUICCKUX
IIJICHOK.
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Huckyccus, 0T4eT 110
nabopaTopHBIM paboTam
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IHpumeuanue. @opmor 30 u JIOT ne npedycmompensl. B ciyuae nepexoda Ha oucmanyuonnoe
o0byuenue 6y0ym ucnoiv3osansl 6o3moxcHocmu LMS Moodle u opyeux pecypcos.




Conep:xaHue pa3iesioB IUCHUIIHHBI:

PA3JIEJI 1. IIporecchl 3apoibiieo0pa3oBaHus U pOCTa TOHKHUX TIJICHOK.

Omnpenenenne u knaccudukanus ToHkuX wieHok (TII). TTI kak cnenupuieckuii 0ObEKT.
duznyeckue NpoIecchl MPU POCTE MIIEHOK METOJ0M TEPMOBAaKYyMHOI0 HamblieHus. Mcnapenue
BEIIECTBA, SIBJICHUS B IIPOJICTHOM IPOCTPAHCTBE, MPOIIeCcChl KoHaeHcaru. O0pa3oBaHue
MJICHOYHOM CTPYKTYphl. Mexanu3msl pocta TII.

PA3JIEJI 2. CBoiicTBa OCTPOBKOBBIX METAUTMYECKUX TJICHOK.

CBolicTBa OCTPOBKOBBIX METAJUTMUECKUX TIEHOK. [IpnOopsl Ha MX OCHOBE. XOJIOMHBIE KATOIbI.
Koconanbsuiennsle 1uieHkU. TekcTypa. AHuzoTpomusi cBOMCTB. [IpuOopbl Ha OCHOBE TaKHUX
MJICHOK: TNPUEMHUKH JIA3€pHOTO HW3JIy4YeHUs 3-r0 TOKOJICHUs, MAarHuTHBIE IUJICHKH,
MIbE303JIEKTPUYECKHE TNIEHKU

PA3JIEJI 3. Mexanuueckue cBoiicta TII.

Mexannueckue cBoiictBa TII. @usznyeckas mpupoa cuil aare3uu. MeToasl U3MEpeHUs aare3nu
TII. MexaHuueckue HaupsHKEHUs B TOHKUX IJICHKAX: (PU3NYECKUe IPUYUHBI U
JKCTIEpUMEHTaIbHOE HaOmoeHre. CriocoObl yMEHBIICHUST HANTPsHKEHUH. MeTOoIbI KOHTPOJIS
HanpsbkeHui B TILL

PA3JIEJI 4. Dnextpuueckue cBoiicta TII.
Onektpuueckue cpoiictBa TII. DmekTpuyeckre CBOMCTBA CIIOMIHBIX MJIEHOK. CBOMCTBA MJIEHOK
¢ kananamu. Hynesoit TKC B nieHkax ¢ kaHajzamH.

PA3JIEJI 5. Pazmepnsie apdextst B TII.

Pazmepnsie addextor B TI1. Knaccuueckue pazmepHbie 3P heKThl. 3aBUCUMOCTD yIETEHOTO
CONPOTHUBIICHHUS OT TOMIMHBL. 3aBUCUMOCTh TKC OT TonmMHbL. 3aBUCUMOCTh TOJIBUKHOCTH OT
tonuuHbl. HemuneliHocTh BAX TOHKMX METa/UIMUYECKUX TJIEHOK. KBaHTOBBIE pa3MepHbIE
addekrtl. Ycenopus Habmoaenus. 0-D, 1-D, 2-D cucteMbl. OCuuIsinyd KUHETHIECKUX
KO3()PHUITMEHTOB B 3aBUCUMOCTH OT TOJIIIHHEI.

PA3JIEJI 6. ITomynpoBoauukoBsie cBepxpemeTku (CP)
[TosynpoBOAHUKOBBIE CBEPXPELIETKU. 30HHAs UarpaMMa. MUHHU30HbBI CBEPXPELIETKH.
CgoiictBa cBepxpernietok. dddext O B paznuunbix opuentanusx. [Ipumenenue CP.

PA3JIEJI 7. KBanToBsiii 3dext Xoma.
Kganrossiit 3¢pdexr Xomra. CoiictBa 2-D snekTpoHHOro raza. xkcrepuMeHTs! 1o KOX u nx
oobsacaenue. [Ipumenenne KOX. JIpoOubii kBaHTOBBIN ekt Xomra. Duzndeckas mpupoaa

s dekra

PA3JIEJI 8. 3Mepenue napameTpoB MPOBOJSALINX, TIOTYTIPOBOJHUKOBBIX, PE3UCTUBHBIX U
JTURJIEKTPUYECKUX MJIEHOK.

N3mepenue napaMeTpoB NPOBOASILINX, TOITYIPOBOJHUKOBBIX, PE3UCTUBHBIX U TUIIEKTPUUECKUX
11eHOK. OCHOBHBIE METObI M3MEpeHHsl. MeTOoAbI H3MEPEHUS MTOTYITPOBOIHUKOBBIX IIIEHOK.
Tpagunuonssle MeToabl. CrenuaibHble METOIbI. ABTOMaTU3UPOBAHHBIE CUCTEMbI U3MEPEHNUS U
00pabOTKH AKCIIEPUMEHTATBHBIX TAHHBIX.

Cnucok j1adopaTopHbIX padoT mo Kypcy «Pu3nka TOHKHX IJIEHOK M HU3KOpPa3MepHbIX 2D-
CHCTEM

JlaGopaTtopunas padora Ne 1



MCTO}]BI HU3MCPCHHS TOJIIMWHBI TOHKUX ITJICHOK. MCTO}] HJJ'II/I(l)a

JlaGoparopHasi padora Ne 2
MeToab! u3MepeHHst TOJMIIUHBI TOHKUX IJICHOK. MIHTepepeHIIMOHHbII MeTOo

JlabopaTopnasi paGora Ne 3
[TpoBOAUMOCTB TUCIIEPIUPOBAHHBIX METAIUIMUECKUX TJIEHOK

JlaGopaTtopunasi padora Ne 4
Knaccuueckue pasmepHbie 3peKTsl B TOHKUX TIIEHKaX. 3aBUCUMOCTh YAEIBHOTO
COIIPOTHUBJIEHUS TOHKUX IUIEHOK OT TOJILIMHBI

JlabopaTtopnas padora Ne 5
JIByXciioiHas MOZEIb IPOBOAUMOCTHA TOHKHX ITOJIyIIPOBOJIHUKOBBIX IJIEHOK

JlabopaTopnasi paGora Ne 6
SIBneHus TokonepeHoca B TOHKomIeHouHoi cucteme Al/n-Si/CaF./PbTe

5. O0pa3oBaTe/ibHbIE TEXHOJOTMH, HCIOJIb3yeMble MPH OCYIIeCTBJIEHNH 00Pa30BaATEJILHOIO
npouecca no JMCUMIUINHE

B nporiecce o0ydeHust HCTIONB3YIOTCS CIEAYIOIINE 00pa3oBaTeIbHBIE TEXHOJIOTHH:

BBogHasi JieKuMs — 1aeT IEpBOE IEJIOCTHOE MPEACTaBICHUE O JIUCHHUIUINHE U
OPUEHTHUPYET CTYJIEHTa B CUCTEME U3Y4YEHUs JTaHHOW JUCHUIUIMHBL. CTYJIEHTHI 3HAKOMSTCS C
Ha3HAaYeHHEeM U 3aJladaMH Kypca, €ro pojbl0 U MECTOM B CHCTEME yUeOHBIX NUCUUIUIMH U B
CHUCTEME TMOATOTOBKH B IenoM. JlaeTcst kpaTkuii 0030p Kypca, UCTOPHS Pa3BUTHS HAYKH U
MPAKTUKHU, TOCTHXKEHUS B 3TOU cdepe, IMeHa U3BECTHBIX YUEHBIX, U3JIaraloTCs MEePCIeKTUBHBIE
HanpaBJIeHUs1 uccienoBaHud. Ha 3Tol  JeKuuMM  BBICKA3bIBAKOTCA  METOAUYECKUE U
OpraHU3alIOHHbIE OCOOEHHOCTH pabOThl B paMKax NJaHHOW AWCHUUIUIMHBI, a TaKXKe Jaercs
aHaJIN3 PEKOMEHIyeMOH yueOHO-METOJMUECKOM JTUTEPATyPHI.

AxageMuveckasi JeKIus (WJIH JICKIUS 00IIET0 Kypca) — MOC/IeI0OBATEIbHOE U3JI0KEHUE
MaTepuana, OCYILIECTBIAEMOE NPEUMYIIECTBEHHO B BHJE€ MOHOJOTa IPENnojaBaTelis.
TpeOoBanusi K aKaaeMHUUYECKOW JIEKIIMH: COBPEMEHHBINM HAy4HBIH YPOBEHb W HACBHIIICHHAS
WH(OPMATUBHOCTh, yOETUTENbHAs apryMEHTalus, JOCTYIHAas W TIOHSATHAs pedb, YeTKas
CTPYKTypa W JIOTMKa, HAJIWYUE SPKUX TMPUMEPOB, HAYUYHBIX JOKA3aTeNbCTB, OOOCHOBAHU,
(axToB.

IIpakTHYeckoe 3aHSITHE — 3aHATHE, MOCBSLICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUU M
HAaBBIKOB U 3aKPEIJICHUIO MMOTYYEHHBIX Ha JIEKIIUHA 3HAHUH.

JlabopaTopHasi paboTa — opranu3aius yueOHoi paOOThl C peaIbHBIMA MaTepUaTbHBIMU
U UH(QOPMAIMOHHBIMH OOBEKTAMH, IKCIEPUMEHTalIbHas paboTa C aHAJIOTOBBIMH MOJACISMHU
peaTbHBIX 0OBEKTOB.

KoHcyabTanum — BuJ y4YeOHBIX 3aHATHH, SBISIONIMNICA OAHOM M3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOM  paboThl  cTyaeHToB. Ha KoHcynbTanusx 1o mpoch0e CTYACHTOB
paccmatpuBaroTcs Hanboyiee CIOKHBIE MOMEHTHI TPU OCBOCHHMHM MaTephalia TUCIUTUIUHEI,
IIpenoiaBaresib OTBEYAaeT Ha BONPOCHI CTYJEHTOB, KOTOpPBIE BO3HUKAIOT Y HHUX B IIpoLecce
CaMOCTOSITENIbHON PaOOTHI.

B npornecce obyuenust (mpu HEOOXOAUMOCTH) UCHOIB3YIOTCS CIEAYIOMINE TEXHOIOTHU
JIEKTPOHHOTO 00YUYEHHMsI U IUCTAaHIIMOHHbIE 00pPa30BaTENIbHbBIE TEXHOJIOTHH:

DJIEKTPOHHBIN y4eOHbIH Kypc «PH3MKa TOHKHX INICHOK M HHM3KOpa3MepHbIX 2D-
cucrem» B LMS Juiekrponnsblii yuuBepcuter Moodle SApI'Y, B koTopom:



- TpEACTaBICHBI 3aJaHUs JJIs CAMOCTOATENBHOW pPabOThI OOyYaromUXcs IO TeMam
JVCLIUIJIVHEIL

- OCYIIECTBISIETCS ~ TNPOBEACHUE OTACTBHBIX  MEPONPHUATHHA  TEKYHIero  KOHTPOIS
yCIIEBAaEMOCTH CTYICHTOB;

- TIpeACTaBJICHBI MAaTEPHAIIBI IO OT/ICIBHBIM TEMaM JUCIUTUINHBL,

- MMpCACTABJICHBI ITpaBUJIa IMPOXOKIACHUA HpOMG)I(yTO‘IHOﬁ aTTeCTalluu 110 AUCLHHUIIIINHCE,

- TIpEACTaBICH CHHCOK Yy4eOHOW JHMTEepaTryphl, PEKOMEHIYeMOH UIsi  OCBOCHUS
JYCLIUIJIVHEIL

- mpexacraBieHa WHPopMmanus o (GopMe W BpEeMEHH MPOBEICHHS KOHCYIBTAIUH T10
AUCHUIINIMHE B PCKHUMC OHHaﬁH;

- mocpeactBoM (QopymMa  OCYHIECTBISETCS CHHXPOHHOe W (WIM) AaCHHXPOHHOE
BBaHMOﬂCﬁCTBHG MCKOY O6y‘IaIOH_II/IMI/IC}I U TIpernoaaBaTrCicM B paMKaxX H3Y4YCHUA
JVICIIATUTHHBL.

6. Ilepeyenb JMIEH3MOHHOTO W (WJIM) CBOOOJHO PacHpPOCTPAHAEMOro NPOrpaMMHOIO
o0ecrnieyeHusi, MCIOJb3yeMOI0 IIPH OCYIIECTBJIEHHH 00pa30BaTeJbHOIO Impoulecca 10
AUCHMIIHHE

B mpomecce ocymiectBieHus — 00pa3oBaTENBHOrO — Ipolecca IO  JUCLHMIUIMHE
UCIIOJIB3YIOTCS:

U1 GOPMHUPOBAHUS MATEPUAJIOB JJIs TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTU U MPOBEICHUS
IPOMEXYTOUHOM aTTeCTaluy, s POPMUPOBAHUS METOJUYECKUX MAaTEPUAIIOB 110 TUCIUILTHHE:

- mporpammbl Microsoft Office;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpeMEHHBIX NPO(ecCHOHANBHBIX 0a3 MaHHBIX H HMHG(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NMPHU OCYIIeCTBJIeHHU 00pPa30BaTeIbHOIO Mpolecca 1o
AMCUMILINHE (TPH He00X0AMMOCTH)

B mpouecce ocymiectBieHuss 00pa3oBaTeNbHOTO  Mpolecca MO  JAUCHUIUIMHE
UCIIOJIBb3YIOTCS:
ABTOMatu3upoBaHHas 6nbimuoTedHo-nHpopmarmonHas cucreMa «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHr OCHOBHOII W  JONOJHUTENbHOHW Yy4eOHOl  JHTepaTypbl, pecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKANIUOHHOI ceTH «HMHTepHeT» (IPH HEOOXOAMMOCTH),
PeKoOMeHAyeMbIX /IS OCBOCHHS M CIMIIIMHbI

a) OCHOBHasI JIUTepaTypa

1. BacunbeB B. HO. TexHoOrust TOHKUX IUICHOK IS MUKPO- U HAHOAJICKTPOHHKH : yueOHOE
nocob6wue - HoBocubupck : HI'TY, 2019. - 107 c. - ISBN 978-5-7782-3915-9. - Tekcr :
anextpoHHsii // DbC "Koncynerant cryaenta” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785778239159.html

2. 3umun C.I1., 'opnaueB E.C. ®usnueckre npouecchl B TOHKUX IJIEHKAaX: MPaAKTHKYM.
SApocnasins: Apl'Y, 2016

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. 3umun C.I1. U3mepenune napameTpoB MIICHOUHBIX CTPYKTYp. MY, SApl'Y, 2004

2. boukapesa JI.B., 3umun C.I1. SIBnenus nepeHoca B MOJIyIpPOBOJHUKOBBIX MJICHKAX. Y.
nocobwue, SApl'Y, 1985



B) pecypchbl ceTn «AHTEepHET»
1. DnekrponHas Oubnuoreka yueOHbIX MaTepuanoB Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php).

9. MaTepuajibHO-TeXHUYeCKas 0a3a, HeO0OX0AMMAasA ISl OCYLIECTBJIEHUS 00Pa30BaATEIbLHOI0
npouecca no JMCUMIIInHe

MarepuanpHo-TexHUYeCcKas 06a3a, HeoOXoaumast JjIsl OCYIECTBICHUS 00pa30BaTEILHOTO
npoiiecca 1o AUCIUIUIMHE BKIIOYAET B CBOM COCTaB CHEIUATbHbBIE TOMEIIECHHUS:
-y4eOHbIC ayJUTOPUH VISl IPOBEICHUS 3aHATUN JICKIIMOHHOTO THUTIA;
- yueOHbIC ayAIUTOPUHU IS TPOBEICHUS IPAKTHUECKUX 3aHSATHI;
- yueOHbBIC ayAUTOPUH TS IPOBEJCHUS Ta0OpaTOPHBIX padoT;
- yueOHbIC ayIUTOPUHU IS TPOBEICHUS TPYNITOBBIX U MHAUBHIYyIbHBIX KOHCYJIbTAIIUH,
- yueOHBIC ayAUTOPUH TS IPOBEJCHUS TEKYIIEro KOHTPOJISI U MPOMEXKYTOYHOM aTTEeCTallNN;
-TIOMEMICHHUSI JIJISl CAMOCTOSATEIHHOU PaboTHI;
-TIOMEIICHHS ISl XpaHEHUs W MPO(UIAKTHYECKOTO OOCITYXKHUBAaHUSI TEXHUYECKUX CPEICTB
o0ydeHusl.
[Tomermenus: i  CaMOCTOATENBHONW Ppa0OThl OOYYarOMIMXCS OCHAIICHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTBIO TMOAKIIOUEHUs K ceTu «V HTepHeT» m olecreueHueM ocTyrna B
3JICKTPOHHYIO MH(GOPMAIIMOHHO-00pa30BaTEIbHYIO CPEAY OpraHU3aIliH.
Uwncno mocaouHbIX MECT B JIGKIIMOHHOW ayTUTOPUU OOJIbIIE TUOO0 PAaBHO CTUCOYHOMY COCTaBY
MOTOKA, a B ayJAUTOPUH TSI TPAKTUICCKUX 3aHIATHI (CEMHUHAPOB), Ta0OPATOPHBIX — CIIUCOYHOMY
COCTaBY TPYIIIBI 00YYarOIIHXCS.

B naGopatopHOM TmpakTHKyMe B COCTaB€ HW3MEPUTEIBHBIX CTEHIOB HCIOJIB3YETCS
o0opyoBaHue 1 Ja00paTOpHbBIE 00PAa3IbL:
n3MeputTenbHbiid komiieke JG ST2258C;
mukpockonst MUN-4, MUP-12, MBC-2, MBU-11, OTMD3-2I1;
nctouHuku nutanus b5-46, b5-49, b5-50, Arat, DnekTpoHuka;
BobT™METPBI B7-21A, B7-22A, B2-34, B2-36, B7-18, B7-18A, B7-35;
reneparopsl ['3-102, I'3-111;
u3mepurenu J12-28, 11168009, 11168200, 1114313;
ommMmetpol E6-17, 11130, 11143;
HAOOPBI HKCIIEPUMEHTATBHBIX U TECTOBBIX 00pAa3llOB TOHKUX IUICHOK M MHOTOCIIOMHBIX CHCTEM
Ha Pa3IUYHBIX MOJIOKKAX, JIIEMEHTHI IMOTYTPOBOHIUKOBBIX ¥ THOPUIHBIX HHTETPATBHBIX CXEM,
TECTOBBIX PE3UCTUBHBIX COOPOK, HAOOPHI U3MEPHUTENBHBIX TOJIOBOK U TEPMOCTAOMITH3UPYIOLTUX
YCTPOMCTB.

ABTOD:

[Tpodeccop kadeapbl MUKPOITEKTPOHUKH
u o01meit pu3nKu, JOKTOp ¢.-M.H. C.I1.3umun

(noonucw)



IMpuioxenne Nel k padoyeil nporpamMMme Qv CHUTIIAHbBI
«®u3nKa TOHKMX MJIEHOK U HU3KOpa3MepHbIX 2D-cucrem»

@DoH/1 OLIEHOYHBIX CPEICTB
JJISl IPOBEAEeHNS TEKYILEero KOHTPOJISI YCIeBaeMOCTH
U MPOMEKYTOYHOM aTTEeCTAIUM CTY/AE€HTOB
o JUCIHHUTIIJINHE

1. TunoBbIe KOHTPOJILHBIE 3a]JaHUS M HHbIE MaTePHAJIbI,
HCIOJIb3yeMble B MPoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

Tembl 111 IUCKYyCCHU

3ananus nmo teme Ne 1 «IIporiecchl 3apopiiieo0pa3oBaHus U pOCTa TOHKUX TUIEHOK»:
1. IlosicHUTE BAMSIHUE KPUTUYECKOTO pa3Mepa 3apo/bllia Ha POCT IJIEHOK

2. B uem coCTOUT poJjib TEMIIEPATYPhI NOI0KKH IIPU POCTE IJIEHOK

3. IloueMy ecTh OTpaHUYEHUS HA TEMIEPATypPy MOIIOKKH CBEPXY?

3ananus mo teme Ne 2 «CBoiICTBa OCTPOBKOBBIX METATUTMYECKHUX TNICHOK»:

1. Hoquy yCJIOBI/ISI ITIOSIBJICHUSL OCTpOBKOBBIX IIJICHOK pastquI B paSHBIX Haan IIJICHKAa-
IIOJUTOKKa?

2. IlosicHuTe MPUYNHY MOSBICHUS 3P PeKTa aHU30TPONUH B KOCOHATIBUICHHBIX MJICHKaX

3ananus mo teme Ne 3 «Mexannueckue coiictBa TII»

1. TTouemy He cyliecTByeT YHHBEPCAIbHOIO METOa ONpeAeNeHUs] BEIUYUHBI aAre3uH TOHKHUX
MJICHOK?

2. YeMm o0BsIcHsAETCS BbIcOKas anresust Al/S102?

3. B xakoM CcOCTOSIHUM (C’KaTOM WJIM PAcTSHYTOM) OyAeT HaXOAWUTHCS IUICHKA B ClIydae, ecliu
POCT MPOUCXOIUT TP BBICOKOM Temriepatype, a TKJIP muenku Gonpiire, 4em y MOI0KKH?

3ananus nmo teme Ne 4 «Inektpudeckue cocta TII»:

1. [Touemy, 4eM TOHBIIIE TIJICHKA, TEM 0OJIee BHICOKOE 3HAUCHUE YJICIBHOTO COMMPOTHUBIICHUS?
2. [Touemy nyst yIbTPATOHKUX TUICHOK HAOJIOMAETCS PE3KUN POCT YACIBHOTO CONPOTUBIICHHUSI,
He 00BsCHseMbIH Teopueit Pykca?

3ananus nmo teme Ne 5 «Pazmepusie s3¢dextsr B TID»:

1.KakoBbI kpuTepuu pa3oreHus: pa3MepHbIX A (PEKTOB HA KITACCUISCKHE U KBAHTOBBIC?

2. TMoueMy MOABMXKHOCTHL HOCHUTEJCH 3apsia B MOJYMPOBOJHUKOBBIX IUICHKaX 3aBHCHT OT
TOJIIIAHEI?

3ananus nmo teme Ne 6 «IloynmpoBOJHUKOBBIE CBEPXPEIIETKI»:

1. Chopmynupyiite onpeneieHiue CBEpXpelIeTKH

2. TlouemMy KOMMO3MIIMOHHAs CBEpXpeUIeTKa IOAXOAUT IOJ] KJIACCUYECKOEe OMpeeleHHe
CBEpXpeleTku?

3. [Toyemy my1st CBEpXpEMIETOK TOBOPSAT HE 00 YPOBHSAX DHEPTUU, & O MUHH30HAX?
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3ananus mo teme Ne 7 «KBanToBbIi 23ddexT Xommay:

1. Ilpu xakux ycnoBusAx HaOIromaeTcst KBaHTOBBIM 3(dexT Xomma? OmnpoBepraeT JIu OH
knaccuuecknit 3pdext Xomrma?

2. IIpemioxxute THIOTE3BI - TOYEMy depe3 S5 JeT mocie OTKpbITHsS 3¢dexra @on Knuruuury
npucyxaena Hobenesckas npemus?

3ananus mo teme Ne8 «l3mepeHue mnapaMeTpoB NPOBOASIINX, IOITYNPOBOJIHUKOBBIX,
pe3I/ICTI/IBHI>IX nu ,Z[I/IE)J'ICKTpI/I‘-IGCKI/IX IIJICHOK»:

1. Korna nponsBoauTcst U13MepeHue mapaMeTpoB MOTYITPOBOHUKOBBIX TJICHOK TPAIUIIMOHHBIMHU
criocobamu?

2. [Intochl ¥ MUHYCBI 30HAOBBIX METOJIOB TECTUPOBAHUS TOHKHUX IJICHOK?

IIpaBu/a BeICTaBJIeHNSI OLIEHKH 110 Pe3yJibTaTaM HHAMBU/IYAJIbHOT0 co0ece10BAHNS H
AUCKYCCUM

OreHka 1o pe3yjabTaTaM MHIUBHIYaJTbHOTO COOECEI0BAaHUS U JUCKYCCHH CUMTACTCS B
Oaax 1mo KaXk10My 3aJaHHIO 110 CIEeAYIONeMy IPUHINITY:

- 3aJJaHH€ BBIIOJHEHO B IMOJIHOM 00BbeMe 0e3 3aMeuaHuii mpernojaBaTens — 3 O6aia;

- TpU BBHIIOJHEHUHM 33/1aHUSI TPUMEHEHbl NPABWIbHBIC MOIXOABl, HO HMEIOTCA
HETOYHOCTHU B M3JI0)KEHUH MaTepuana — 2 6aia;

- TpU BBHIIOJHEHUHM 33/1aHUsSI TPUMEHEHbl NPABWIbHBIC MOIXOABl, HO HMMEIOTCA
3HaYUTEIbHbIC (PU3MYECKUE W/WIM MaTeMaTHUECKUe OmnOKy — 1 6am;

- TpH BBIIOJIHEHUM 33JaHUS NPUMEHEHBl OMIMOOYHBIE MOIXOJBI, OTCYTCTBYET
NOHUMaHHe o0cyxknaeMoro marepuaina — 0 GayoB.

KonnyectBo 0OamnoB 3 COOTBETCTBYET OIICHKE «OTIMYHO», 2  OallIoB — OICHKE
«xopomio», 1 Oajm — OUEHKE  «yJIOBIETBOPUTENbHO», (O OauioB —  OLIEHKE
«HEYJIOBJIETBOPUTEIHHO» (YMEHHUS W HABBIKM Ha JAHHOM 3Tale OCBOCHUS MUCLHMIUIMHBI HE
chopMHUpPOBaHBHI).

IIpaBuiia 321U THI 1a00PATOPHBIX PadOT

[Tpu BbIMOTHEHUH Ja0OPATOPHOTO LMKIA CTYJEHT O00s3aH TNPEACTaBUTH MJIs 3alUThI
OTUYETHI TO JIADOpPATOPHBIM padOTaM B COOTBETCTBHHM C YTBEPKIACHHBIMU PEKOMEHIAUSIMU
kapeaper 1 ['OCToBckuMH TpeOOBAaHUSAMH IO COCTABJICHHIO HAay4YHBIX OTUYETOB. OTYETHI
TOJKHBI COJIEpKAaTh Ha3BaHUE pPAOOTHI, MpPHUMEHsSeMOe OOOpYJAOBaHHWE W CTEHIbI, KpPaTKUU
JUTEPATYPHBIM 0030p, JKCIIEPUMEHTAIBHBI MaTepHall B BUJE TaOmMI W TpaduuecKux
3aBUCHUMOCTEH, BBIBOABI MO paboTe. B mporiecce 3ammThl 1abOpaTopHON pabOTHI CTYACHT
JOJKEH TI0Ka3aTh YBEPEHHOE BJaJIeHWE TEOPETUUYECKHM MaTepuaioM, METOJAUKOW MPOBEICHUs
KQKIOT0 JKCIIEPUMEHTA, YMCHHE W HAaBBIKMA MPOBEICHUS IKCIEPUMEHTATbHBIX HU3MEPEHHUN Ha
ABTOMATHU3MPOBAHHBIX CTeH/Iax, BJIa/ICHUE nprueMaMu MaIIMHHON 00paboTKu
OKCIIEPUMEHTAIBHBIX JIaHHBIX MPU HM3yYEHUH IUICHOYHBIX cucTeM. [IpemonmaBatenp cyuTaet
paboTy cOaHHOW, €Clii y HEro B XOJ€ HHAMBHUIYaIbHOTO OOCYXKICHHMS HET MNPETEeH3UH K
CTYJIEHTY TIO TEOpPEeTUYECKOMY OJOKYy, OJIOKYy OSKCIIEpUMEHTABHBIX HCCICNOBAaHUN U
CAeNaHHBIMU OOydYarolMMcs BbIBOJAAMU 10 pabore. B cimyuae Hamuuus mpeTeH3uid OT4YeT
HATPAaBIISETCS Ha TOPaAOOTKY.

2. Cnincox BONPOCOB M (MJIH) 3a1aHUi /151 IPOBeIeHUsI POMEKYTOYHOM aTTecTANMU

Chnmcok 3agaHuil K 3a4eTy
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Ha 3auere mposepsiercs chopmupoBanHocTh kommereHnuii [IK-3 u IIK-4 B wactw,
KacaIOIHCﬁCH ANArHOCTUKU W SKCICPUMCHTAJIILHOTO OMNPCACICHUA MapaMCTPOB IJICHOYHBIX
JIEKTPOHHBIX YCTPOMNCTB C y4eTOM MOHMMAHUS (PU3MUECKUX MPOILIECCOB B TOHKUX IUIEHKAX U
HU3KOPa3MCPHBIX 2D-cuctemax. 3auetr BBICTABJIAICTCA IO PE3yJIbTaTaM  BBIIIOJIHCHUSA
7a0opaTOpHBIX pPabOT W WTOrOB (PUHAIBHOTO coOecenoBaHus. [l momydeHus 3adera
HEOOXOIMMBI BHITTOJIHEHHE U 3aIIUTa 5 1TaOOpaTOPHBIX paboT U MPOXOXKACHNUE HHIUBUIYaTbHOTO
(dbuHaTBEHOTO coOEceI0OBaHMsI Ha OIEHKY HEe MeHee 3 OaJlIoB.

IIpaBuiia BbICTaABJIEHNS OLIEHKH 110 pe3yJbTaTaM (UHAJIbHOIO co0ece0BAHMS:

Onenka no pe3ynbTraraM UHAUBHAYAIBHOTO (PMHAIBHOTO coOeceI0BaHus ONPEeIIeTCs B
Oaulax 1o cieAyrolleMy MNpUHLOMIY: oOyuaromemycs Bblgaerca 5 BompocoB u3 Crucka
BOIIPOCOB K 3a4eTy. 3a KaJbld MPaBUIBLHO PACKPBITHIA BOMpOC AaeTcs 1 Oai, HempaBHIbHOE
packpeiTue Matepuaia - 0 6amnos. Obmee yrcao 6aIoB 3a KX bl BOIpoc cyMMupyercs. Jlis
MOJTyYEHUSI 3aUeTa Mo pe3yJibTaraM cobeceoBaHms HE0OX0IMMO HaOpaTh HE MEeHee 3 OaIIOB.

CtyneHT  0oCBOOOXKIAeTCs  OT  MPOXOXKICHHS ~ MHAWBUAYAIbHOTO  (PMHAIBHOTO
co0eceloBaHNA U aBTOMATHYECKH IOIy4yaeT 5 OajyioB MPHU YCIOBHH, YTO NMPHU MPOXOKIACHUU
TEKYIIEH aTTecTaly y HEro MeJach OlIEeHKa «OTJIMYHO» HE MEHee YeM 1o 5 Temam u3 8.

Cnucok BONPOCOB K 3a4eTy:

1.“Tpu kuTa* COBPEMEHHON MUKPOAJIEKTPOHUKH. TEPMHUHOIOT S

2. Onpenenenue u kinaccudukarus ToHKUX TieHoK (TII). TTI kak cienuduyecknii 00bEKT

3. @usnyeckue npoueccol npu noiayueHud TII MeTo1oM TepMOBaKYyMHOTO HalbUICHHUS.

Hcnapenue BemiecTBa, IBICHUS B MPOJIETHOM IIPOCTPAHCTBE

[poneccr konaencanuu. OOpa3oBaHue MICHOYHOH CTPYKTYPHI

CBolICTBa OCTPOBKOBBIX METANINYECKUX MIIIEHOK. XOJOAHBIE KATObI

KoconamnbuieHHBIE TIIEHKH U TPUOOPHI HA UX OCHOBE.

CTpyKTypa ¥ CBOMCTBa aJIFOMHUHUEBBIX TJIEHOK Ha Si 1 Si02

Mexanunyeckue corictsa TII. IIpupona cun anre3um.

Crioco0wI yimyunieHus aare3uu. Metosl u3mepenus aaresun TI1

Hanpsixenus B ToHkuX mieHkax. [Ipupona mexannueckux HanpsokeHuid B TII Meroast

M3MEPEHUS HANPSHKEHUI

10. DnexkTpuyeckue cBoWCTBa MICHOK. PasmepHbie 3¢ (heKThI.

11. Knaccuueckue pazmepHbie 3G HeKThl. BinsHIEe TOIMHBI IJICHOK Ha yIeTbHOE
conpotusiienue. 3aBucuMocts TKC OT TONIIUHBIL.

12. 3aBUCUMOCTb MOJIBUKHOCTH HOCUTEJICH OT TOJIIIMHBI MOJYIPOBOJHUKOBBIX INIEHOK. BAX
TOHKHX METaJUIMYECKUX IJIEHOK

13. KBanToBsie pazMepHbie 23G(EKTHI. Y CIOBUS peain3aIiun

14. Ocumuisinuy KHHETUYeCKUX K03()(UIIMEHTOB B 3aBUCUMOCTHU OT TOJIIIUHBI

15. Ceepxpemterku (CP). Bunpsr CP.

16. Komnozunmonnsie CP. Munuzonst CP.

17. ®uznueckue sBiaeHus B CP u mpuOopsl Ha X OCHOBE.

18. KBanroBsiit 3pdpexr Xomra. CrocoOsl co3nanus 2-D snekTpoHHOro rasa. J[puxenue
Hocutelned B 2-D 351eKTpoHHOM Ta3e

19. LlenouncnenHslii KBaHTOBBIHN 3¢ ekt Xomna

20. [Ipumenenue kBaHTOBOTO 3¢ dekTa Xoia B HAyKe U TEXHUKE

21. poOnsrii kBaHTOBBIH 3¢ ekt Xomna

22. U3zmepenue napametrpoB TII. I3mepenue nmapamMmeTpoB MOIyNPOBOJHUKOBBIX MIIEHOK
TPaIUIIUOHHBIMU CIOCOOaMu

23. CnenuanbHble METOAbI U3MEPEHUS. YeThIPEX30HI0BBIM METO

24. [14TU30HI0BBIN METO/

LN R W
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25. Tpex30HA0BBIN METOA

26. YeTbIpeX30HI0BBIN METOJ MATHUTOCOIIPOTUBIICHHUS

27. Metoapl uccienoBanus npoduiis KoHeHTpanuu Hocuteneit B TT1
28. MeToabl aBTOMATU3AMN U3MEPUTEIBHBIX TPOLIECCOB.
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IMpuioxenne Ne2 k padoveil mporpaMme I CHUIIIAHbI
«®u3nKa TOHKMX MJIEHOK U HU3KOpa3MepHbIX 2D-cucrem»

MeTonnquKne YKazaHud QJIl CTYACHTOB 110 OCBOCHHIO JUCITUIIJIUHBI

OcHoBHOI GopMON H3IIOKEHHS  y4eOHOro Marepuana Mo AucCHuIuInHe «Pu3uka
TOHKHX IUIEHOK M HHU3KOpa3MepHbIX 2D-cuctem» SBIAIOTCS JIEKIUU C HCIOJIb30BaHUEM
9JIEMEHTOB Hay4yHOM Juckyccud. Ilo OOJBIIMHCTBY TeM NPEAYCMOTPEHBI MPaKTHYECKHE
3aHATHUS, HA KOTOPHIX MPOUCXOANT 3aKPEIUICHNE JICKIIMOHHOTO MaTepuajga IyTeM NMPUMEHEHHs
€ro K KOHKPETHBIM (PM3MYECKHM 33/1a4aM M OTpabOTKa HaBBIKOB pabOTHI ¢ MaTeMaTHYECKUM
anmaparom.

JInst  yCHemHOrO OCBOGHUSI JUCHMIUIMHBI OYEHb BaKHBIM SIBIISICTCS  BBIIOJIHEHHE
7a0opaTOpHBIX padoT, KOTOpBIE HMEIOT KaK KIACCHYECKHH, Tak M TOHCKOBBIM Xapakrtep.
BrimonHenue 1abopaTopHOTO MPAaKTHKyMa penlaeT 3aadd MPUOOpPETEeHUsT YMEHUI U HaBBIKOB
UCIIOJIb30BAaHUSI COBPEMEHHOM MPpUOOPHON U aHanuTU4YecKoi 6a3bl. [Ipu 3ammre mabopaTOpHBIX
paboT ocoboe BHHMaHHME YJIEHSAETCS JIOTHYECKH NPAaBWIBHOH METOJMKE MPOBEICHUS
OKCIEPUMEHTA, YMEHHUIO IUIAHUPOBATh pa3IMYHbIE €ro CcocTaBHble dYacTu. OTYeThl IO
7a00paTOPHBIM paboTaM BBINOIHSIOTCSA B ITOJIHOM COOTBETCTBHU C INPABUIIAMH COCTABIICHUS
0T4YeTOB B Jlaboparopusix ¢usmueckoro ¢axynprera SApl'Y. BaxkHbIM 37€MEHTOM sIBISETCA
KOMIUIEKCHBI aHalINW3 IOJYYEHHBIX pPE3YJNbTaTOB C YKa3aHWEM OIIMOOK B OIpPEACICHUH
(U3NUECKUX BETHYNH.

KoHTposs ycBOGHHUS CTyZIEeHTaMH M3Y4aeMOro Marepuaja IpOXOAWT B (opMme TeKymien
aTTeCTallud W TPOMEXYTOYHOW arrectanuu B ¢opme 3auvera. Jlnsd modydeHHs 3ayera
HEoOXOAMMBI BHIIOJHEHHE U 3alIUTa 5 1a00paTopHBIX PabOT U MPOX0XKICHNE HHANBUAYATLHOTO
¢uHamBPHOTO coOece0BaHUs Ha OLIEHKY He MeHee 3 OamnoB. OCBOUTH BOIPOCHI, M3JIaraeéMble B
nporecce N3y4eHus TUCHUIUTNHBI «@H3HKa TOHKHX IJIEeHOK U HU3KOpa3MepHbIX 2D-cucrem»
CaMOCTOSITENIFHO CTYACHTY KpaiHe CJI0XKHO. OTO CBS3aHO CO CJOXHOCTHIO H3Yy4aeMOro
npeaMeTa, OoNbIIMM  O00BEMOM HOBOTO MaTepHajia, BKIIOYAIOIIMM CaMble MEpEIOBbHIC
JOCTIDKEHUST Hayku. IlodToMy mocelieHue ayIuTOPHBIX 3aHSATHH SBISIETCS COBEPLICHHO
HEoOXoaUMBIM. be3 peryspHbIX 3aHATHI B TEUYCHHE CEMECTpPa CIATh 3a4eT MO UTOraM M3Y4eHUs
JUCLUTUTMHBI CTYJICHTY MPAKTHYECKU HEBO3MOKHO.

Y4eOHO-MEeTOANIECKOE 00ecTIeueHne
CaMOCTOSITEJIbHOM Pa0dOThI CTYIEHTOB 10 JUCHHUILJIMHE

Jli1s camocTOSITETbHOM PadOTHI U AJIsl MOATOTOBKH K BHITIOJHEHHIO TaOOPAaTOPHBIX paboT
PEKOMEHIyEeTCsl HCIOIb30BaTh YYEOHYIO JHUTEpaTypy, HMEIOIIYIOCS B TIOJHOM o00beMe B
ouommoteke Apl'Y. K Takum mocoOusiM MOKXHO OTHECTH CIICAYIOIINE U3TaHUS:

1. boukapesa JI.B., 3umun C.I1. SIBnenus nepeHoca B NOJyNpPOBOJHUKOBBIX IUIEHKaX. Y.
nocobue, Apl'Y, 1985

2. 3umun C.I1. I3Mepenune napamMeTpoB MIEHOUHBIX CTPYKTYp. MY, Spl'Y, 2004

3. 3umun C.I1., 'opnaueB E.C. ®usnueckue Npouecchl B TOHKUX MJIEHKAaX: MPAKTHKYM.
Apocnasne: Apl'Y, 2016



