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1. Iletu ocBOEHUS TUCHMIIIMHBI

LlenssmMu ocBoeHUS TUCHUIUIMHBI « OTITHYECKHE METOJIbI MCCIIEJOBAaHUS HAaHOMATepHAIOB
U CTPYKTYP» SBIISIOTCSL:
- U3y4eHHne PU3MYECKUX OCHOB B3aUMOJAEHCTBHS ONTHYECKOTO N3ITY4YEHHS C 00BEKTaMHU
pa3MyHON (PU3UIECKON IPUPOIBI;
- mproOpeTeHne HaBBIKOB ITPOCKTHPOBAHUS CTPYKTYP C 3alaHHBIMU ONTHYECKUMH CBOHCTBAMHU.

2. Mecro nucuuiuinibl B cTpykrype OIl marucrparypsl

JucuunnuHa «OnTUYeCKUe METOJIbl HMCCIEAOBAaHUS HAHOMATEPUATIOB U CTPYKTYpP»
OTHOCHUTCSI K 4acTH, (GOpMHpPYEeMOH y4acTHHKaMH oOpa3oBaTeNbHBIX OTHOIEHWH broka 1, u
BKIIIOUAET B ce0s pa3felibl, KOTOPbIe MOTYT OBITh OTHECEHBI K BAPHATUBHOM YacTH, K Kypcam 10
BBIOODY.

JucuunnmHa «OnTUYECKUE METOJbl HMCCIEOBAaHUS HAHOMATEPUATIOB U CTPYKTYpP»
OCHOBBIBA€TCSI Ha 3HAHUSX, MOJYUYEHHBIX MPU H3yYeHUU IUCHUIUIMH «Onrtuka», «Marepuanbl
AJIIEKTPOHHOM TEXHUKHY, «HaHnosnektpoHuka, «nTerpanbHas ANEKTPOHUKAY
«HaHoTexHONMOrMM B DSJIEKTPOHHMKE». 3HAHMUS W HABBIKM, I[IOJNyY€HHbIE TMPU H3YYCHUU
JTUCITUTUIMHBI MOTYT OBITh MCIIOJIb30BAHBI IPH U3YyUYEHUH AUCIUIIINHBI « AKTyallbHbIE TPOOIEMBI
COBPEMEHHOM 3JIEKTPOHUKU U HAHOAJIEKTPOHUKUY.

3. Ilnanupyemble pe3yJabTarbl O0O0y4YeHUs1 10 AMCHUILINHE, COOTHECEHHbIE C
IVIAHUPYeMbIMU pe3yabTaTtamu ocBoennss OII marucrparypsl

[Ipouiecc u3yueHus: NMCUUIUIMHBI HAMlpaBieH Ha GOpMHUpPOBAHHE CIEIYIONINX 3JIEMEHTOB
komrereHmii B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuobpeTeHus Cleayloux 3HAHHM,
YMEHH, HaBbIKOB U (WJIM) OTbITA IEATEIbHOCTH:

®opmupyemas HNuaukarop Ilepeyenn
KOMIIeTEeHI U AOCTHKECHUS IVIAHUPYEMBIX pPe3yJIbTATOB
(kox u KOMITETEHIIM U o0y4eHHs
dopmyaupoBka) (xkox u
(¢popmyanposka)

IIpodeccnonanbHbIe KOMIIETEHIUH

na IK-3.1. 3HaTh:

JleMOHCTpUpyeT 3HaHUE | -  MNPUHLUMN JEHUCTBUS M CBOMCTBA
[IK-3. T'otoB MIPUHLIUIIOB OCHOBHBIX KOMIIOHEHTOB,
O0CBauBaTh IIPUHIHIBL | aHUPOBAHUS U oOpasyommx  JJIEMEHTHYI0  0a3y
IITTaHUPOBAHNA U aBTOMAaTU3alUU almapaTHeIX CpPEACTB  COBPEMEHHOU
METOAbI MPOBEICHUSA 3IIEKTPOHUKH;
aBTOMaTU3allnu JKCIIEPUMEHTA. — mapamMeTpsl U XapaKTEPUCTUKHU
OKCIICPUMCHTA Ha npuOoOpoB, CXeM, YCTpPOHCTB H
OCHOBC YCTaHOBOK;.
uH(OPMAaIMOHHO-
M3MEpPUTENbHBIX YMers:
KOMILJIEKCOB KakK I/IH MK-3.2. VMeert - MMpOBOAUTH Ha6J'IIOI[eHI/ISI u
CpEACTBA MOBBILIECHUS paBI;aGaTBIBaTB N3MCPCHUA C I/ICHOJ'IBSOBaHI/ICI\:I
TOYHOCTU U CHUKECHUA Tpe6OBaHI/IH K arfrapaTHbIX . CpCACTB COBPCMCHHOU
3arpat Ha €ro CPeACTBaM mpoBeieHusT | o PO y
NIPOBEAEHUE, SKCTIEPHMEHTa, - B HpOCTeI/II_HI/I)% cirydasax
OBJ'IaI[eBaTEJ HaBbIKAMH KOHTPOIIS 1 CaMOCTOATCIBbHO cooUupaTb u
M3MEpEeHNii B HAFHOCTHKHL OTJIAKMBATh  DJIEKTPOHHBIE  CXEMBI,
pEeabHOM BPEMEHH. HEOOXOAMMBIC IS HAOJIOACHMS,

perucTpanuu u 00paboTKH TaHHBIX;
— MIPUMEHSTh Ha paKTUKE




3¢ heKTUBHYIO METOAUKY
IKCIEPUMEHTAIBHOTO UCCIICIOBAHUS C
MPUMEHEHHUEM YCTPONCTB U YCTAaHOBOK

DJICKTPOHUKA U HAHOJJIEKTPOHMUKU
Ppa3JInYHOTO (YHKLIMOHATBHOTO
Ha3HAYCHMUS.

N _TIK-3.3. Obnagaer
HaBBIKAMH
TGCTI/IpOBaHI/I}I nu
NTUATrHOCTHUKU U3JIEIIUN
MHUKPO- U
HaHODJICKTPOHUKH.

Biaanerp HABBIKAMMU:

— HpI/IMeHeHI/IH OCHOBHBIX MCTOIOB
TEOPETHIECKOTO paccMOTpEHHS
CBOMCTB arnmnapaTHbBIX CpeICTB
COBPEMEHHOUN SJIEKTPOHUKH W YyueTa
BIIMSAHUA nux XapaKTepI/ICTI/IK Ha
pe3yabTaThl AKCTIEPUMEHTAIBHOTO
HCCJICIOBaHUS;

— TECTHUPOBAaHHMS H  JIMarHOCTHKHU
U3JIeJIMH MUKPO- U HAHODJIEKTPOHUKHU.

I1IK-4.
Cnocoben K
OpraHu3aluu u
MIPOBEACHUIO
AKCIEPUMEHTAIbHbBIX
HCCIICIOBaHUM C
MPUMEHEHUEM
COBPEMEHHBIX CPEJICTB
1 METO/OB.

NI TIK-4.1. 3naer
CroCOOBI OPraHU3aAINH
Y TIPOBEJICHUS
AKCTICPUMEHTATbHBIX
HUCCIICIOBAHUM.

3HaTh:

- pu3nUecKre MPUHIIMIIBI
ABTOMAaTHU3aluU ONTHYECKUX
U3MEPEHU;

- aHaJIOTOBbIE M LIU(PPOBBIE METOIbI
YMEHBIIEHHUS MOTPEIIHOCTH
ONTHUYECKUX U3MEPEHUN.

Ymersn:

- IPOEKTUPOBATH U CO3/1aBATh
U3MEPUTEIIbHBIE CXEMBbI ISt
peann3anuy aHAJIOrOBOIO U
U(GPOBOTO0 CHHXPOHHOTO
HaKOILJICHUS.

Baaners HaBbBIKAMM:

- ONTUYECKUX U3MEPEHUH B
Pa3JIMYHBIX YACTSAX CIEKTPa;

- paboTBI C COBPEMEHHOM JIEKTPOHHOM
anmnapaTypou.




N TIK-4.2. Ciocoben
CaMOCTOSTEIILHO
MPOBOAUTH
IKCIIEPUMEHTATbHBIE
UCCIICIOBAHMS.

3HaTh:

- pU3nMYECKHUEe IPUHIIUITBI METOJIOB
ONTHUYECKUX U3MEPEHUN;

- (UBHYECKYIO TPUPOIY
3JIEKTPOMArHUTHBIX SIBJICHUN B
TBEPJBIX TEAX;

- 0COOCHHOCTH ONITUYECKUX
U3MEPEHUH NPHU UCCIIE0BAaHUN TOHKUX
TUIEHOK U MUKPOOOBEKTOB.

YMmers:

- IPOEKTUPOBATH U CO3/1aBaTh
U3MEPUTENIbHBIE CXEMBI AJIs
peanu3anuy ONTUYECKUX U3MEPEHHIT;
- CaMOCTOATENbHO IJIAHUPOBATh U
OCYILIECTBIISATh 3KCIIEPUMEHTAIIbHBIC
UCCIIEIOBaHUS ONITUYECKUX
XapaKTePUCTHK.

- CAaMOCTOATENBHO IJIAHUPOBATh U
OCYILECTBIIATh 3KCIIEPUMEHTAIbHBIE U
TEOPETUYECKHE UCCIICTOBAHUS
ONTUYECKUX CBOMCTB Makpo- U
MHUKPOOOBEKTOB, a TAKXKe
UHTETPaIbHBIX CTPYKTYpP Ha UX
OCHOBE.

N1 11K-4.3.
JleMoHCcTpUpYyET
HAaBLIKU ITPOBCACHUA
HUCCIENOBaHUHN C
MNPUMCHCHUCM
COBPEMEHHBIX CPEIICTB
H METOJIOB.

Biaagers HaBLIKAMM:

- ONITUYECKUX U3MEPEHUMN
OJTHOCJIOMHBIX 1 MHOTOCJIIOMHBIX
IUIEHOK;

- IPOCKTUPOBAHUS ONITUYECKUX CXEM B
MPOXOJSIIEM U OTPAKEHHOM CBETE;

- IPOBEAECHUSI UCCIIEA0OBAHUM C
MIPUMEHEHHUEM COBPEMEHHBIX CPEJICTB
1 METOJOB.




4. O0beM, CTPYKTYypa M cojAep:KaHWe IUCHMIUIMHBI OOmas TPyJ0eMKOCTh JIUCIUILUTMHBI
cocTaBisgeT 3 3a4eTHEIX equHUEL, 108 akageMIYeCKIX 4acoB.

Ne Tembl (pa3aenbl) Buab! yueOHbIX 3aHATHIA, DopMbI TEKYLLETO
n/n AUCHHUILIMHEI, £ | BKJIIOYAsH CAMOCTOSATENbHYIO0 pa6ory KOHTPOJIS
HX COJAep:KaHHue b+ CTY/JEHTOB, ycneBaemocTH. Popma
5 H UX TPYJA0E€MKOCTh NMPOMEKYTOYHOM
o (B aKaJeMHYECKHX 4acax) aTTrecTaluu
(no cemecmpam)
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Onrtuka Iu3JIeKTPUKOB, OT4eTEl IO
| |mo’ynpOBOIHUKOB U ) 2 4 3 71a00paTOpPHBIM
MIPOBOJSAIINX CPEJT paboram
OnTHKa TOHKHX INIEHOK Otuersl o
2 ) 2 4 3 1a60paTOPHBIM
paboram
Knaccudukanus n
3 dbuzmveckas nmpuposa ) 3
MarHUTOONTHYECKUX
2
s dexToB
MarauToonTH4YecKmue
4 |MmeTOnnBI B ) 2 3
MUKPO3JIEKTPOHHUKE
5 OnTHKa 1 MarHUTOONTHKA 5 ! 3 gquTH 1o
TOHKMX MJIEHOK 2 2 1abOPATOPHBIM
paboTam
. MaTpudHBIe METOIHI B 5 5 . ; ((;)qun,l 1o
OIITHKE ) J1a00paTOPHBIM
paboram
. OnTHKa 1 MarHUTOONITHKA 5 ! 3 gquTH 1o
MHOT'OCJIOMHBIX CTPYKTYp | 2 2 1abOopaTOPHEIM
paboTam
MarauToonTHuKa OTyeTsl 110
8 |rpaHyIHpOBaHHBIX ) 2 2 1 5 1abopaTOPHBIM
KOMIIO3UTHBIX INIEHOK paboram
OnTHKa 1 MarHUTOONTHKA
HAaHOCTPYKTYPUPOBAHHBIX 2 Oraersi no
9 YTy 2 1 5 1abopaTOPHBIM
TOHKOIIEHOYHBIX
2 paboram
CTPYKTYp
10 2 10.5133,5 OK3aMeH
Bceero 18 18 7105|645




Coaeprxanue pa3aejioB IMCHUIIIHHBI:

1. Onmuxka oursnekmpukos, noaynpo8OOHUKOS U NPOBOOAUUX CPEO

Onrtuyeckre MaTepuaibl o0IIero HazHaueHus. ONTHYeCKrue MaTepUallbl
MUKPO3JIEKTPOHUKHU. OCOOEHHOCTH ONTUYECKUX CBONCTB AUAIEKTPUKOB, MOJIYIPOBOIHUKOB,
IPOBOJSILUX CPE.

2. Onmuxa moHKux niaéHokK
OCOOEHHOCTH ONITHYECKUX U3MEPEHUN TOHKUX TUIEHOK. OTpaxkeHue, MpoIryckaeMocTb. Biusaue
MOJIOKKH.

3. Knaccugpukayus u ¢puszuueckan npupooa maznumoonmuueckux 3gpghpexmos
MarauTtoontuueckue 3pQGeKTsl B TPOoXOoasIneM u oTpakEHHOM cBete. Dddextsr Dapanes,
Korrona-Myrona, Keppa. Maruutoontudeckas akTHBHOCTh. Pu3nueckas OOIIHOCTD
MarHuTOONTUYECKHX d(HPEKTOB.

4. Maznumoonmuueckue Memoovl 6 MUKPOITEKMPOHUKE

NHpopMaTHBHOCT MATHUTOONTHYECKUX METOJ0B. MarHUTOONITUYECKUE CXEMBI
MUKPOHHOTI'O pa3peLICHMUS.

5. Onmuka u maznumoonmuxka MmoHKUX nNiéHOK

KoadduumenT orpaxenuns 1 nporryckanus 0JHOCIONHON (peppoMarHuTHOMN MIEHKH Ha
JUAJIEKTPUYECKOMN MOIOKKE.

W3mepenune yrioBbIx 3aBUCUMOCTEH KO3 (UIHEHTa OTPAKEHUS U BETUYNHBI
Marauroontuyeckoro 3dpdexra Keppa. Onpenenenue noxkasaTesns NperIoMICHUS.

6. Mampuunvie memoowvl ¢ onmuke

[TpumeHeHre MaTPUYHBIX METOAOB JUIsl pacuéra KO3QGUIUEHTH OTPAXKEHUS U
MPONYCKAHUS B OJJHOCJIOMHBIX U MHOTOCIIOMHBIX TUIEHKAX.

7. OnmuKa u MazHumMoOnMuUKa MHO20CA0UHBIX CHPYKMYD

Mertoap! pacuéra Koa(pPUIEHTa OTPAXKESHUS U MPOITYCKaHNU MHOT'OCIIOMHOMN
(beppOMarHuTHOM TUIEHKU Ha AUDJICKTPUUECKON TTOIOXKKE.

W3mepeHune yrioBbIx 3aBUCUMOCTEH KO3 (UIEHTA OTPaKESHUS U BETUYNHBI
MarauToontuueckoro 3¢gdexra Keppa.

8. Maznumoonmuka 2panynupo6anHvIX KOMNOZUMHBIX NEHOK
W3mepeHrie MarHUTOONTUYECKUX METENb TUCTEPE3NCA IPAHYIUPOBAHHBIX KOMITO3UTHBIX IUIEHOK.
Onpenenenue GU3NIECKUX CBOMCTB MAarHUTHBIX MOJICUCTEM KOMITO3UTOB.

9. Onmuka u MazZHUMOONMUKA HAHOCMPYKMYPUPOBAHHBIX MOHKONIEHOUHBIX
cmpyKkmyp

DKCIEPUMEHTAIBHOE UCCIEJOBAHUE ONTUYECKUX U MATHUTOONTHYECKUX CBOWCTB
HAaHOCTPYKTYPUPOBAHHBIX OJHOCIOWHBIX U MHOTOCJIOMHBIX INIEHOK.

Ilepedenn j1abopaTopHbIX padoT
Paszoen 1. Ontuka qU3JIEKTPUKOB, MOITYIIPOBOAHUKOB U IPOBOJSIINX CPE.

JlaGopatopHas pabota Ne 1. I3mMepeHne KOMIIEKCHON AUAIEKTPHYECKON TPOHUIIAEMOCTH Ha
IIOBEPXHOCTH TOJICTOMN IUIACTUHBI.

JlabGopaTtopHnas padota Ne 2. UnTepdepeHtinontbie u U pakiimoHHBIC METOABI H3MEPECHHUS
CTPYKTYpBI IIOBEPXHOCTH.
Pazoen 2. OnTrka TOHKUX TJIEHOK.

JlaGopaTtopHnas padota Ne 3. 3mepeHne KOMIJIEKCHON AUAJICKTPUUECKON MTPOHUIIAEMOCTH H
TOJIIMHBI TOHKHUX IJIEHOK.



Pa3zoen 5. OnTrka 1 MarHUTOOIITHKA TOHKUX TIEHOK.

JlaGopatopHas padota Ne 4. MI3mepeHne KOMIICKCHON AUANIEKTPHUECKON TPOHUIIAEMOCTH
METAJTIMYECKUX TUIEHOK ONITHYECKUMU U MATHUTOONTUYECKMMH METONAMH.

Pazoen 7. OnTuka 1 MarHUTOONTHUKA MHOTOCIIOWHBIX CTPYKTYP.

JlaGopatopHas padota Ne 5. MnTephepeHIMOHHBINA METO U3MEPEHHUS TONIIUHBI CIIOEB
MHOTOCJIOHHBIX TOHKHX IIEHOK.

Pazoen 8. MarHuTOONTHKA TPAaHYJIMPOBAHHBIX KOMITO3UTHBIX MJIEHOK.

JlaGopaTtopnast pabota Ne 6. MarHuTOONITHYECKUI METOT OnpenesieHns (PU3NIECKUX CBONCTB
MAarduTHbBIX IIOACUCTEM HAHOKOMIIO3UTOB.

Pa3zoen 9. Ontuka 1 MarHUTOONITHKA HAHOCTPYKTYPUPOBAHHBIX TOHKOIIJIEHOYHBIX
CTPYKTYD.

JlaboparopHas pabota Ne 7.9KkciepuMEHTAIBHOE HCCIEI0BAHNE ONITUYECKUX U
MarHUTOONTHYECKUX CBOMCTB HAHOCTPYKTYPHUPOBAHHBIX OAHOCIONHBIX U MHOTOCIOWHBIX
TJIEHOK.

5. O6pa3oBaTe/ibHBbIC TEXHOJOTHH, HCIOJIb3yeMble NP OCYILIEeCTBJICHUH 00pa30BaTeIbHOIO
npouecca no JUCHHUIINHE
B mporiecce 00yueHHs NCTIONB3YIOTCS CIIEAYIONINE 00pa30BaTeIbHBIE TEXHOIOTHU:

BBoaHas JieKnMs — [aeT IEpBOE LENOCTHOE NPEICTaBICHHE O IJUCLUILUINHE H
OPUEHTHUPYET CTYJEHTA B CUCTEME U3yUEHUS AUCUUILINHBI “ONTHYECKUE METObI UCCIIEN0BAHUS
HAaHOMATEPHAJIOB U CTPYKTYyp” . CTyICHTBI 3HAKOMATCSA C Ha3HAYECHUEM U 3aa4yaMM Kypca, €ro
POJIBI0 U MECTOM B CHUCTEME yUeOHBIX TUCHMIUIMH U B CHCTEME MOATOTOBKU B 1ejoM. JlaeTcs
KpaTKuii 0030p Kypca, UCTOPUs pa3BUTHs HAYKU U MPAKTUKH, TOCTUKEHUS B 3TOU cdepe, UMEeHa
M3BECTHBIX YUEHBIX, U3JIaraloTCsl IEPCIEKTUBHBIE HANpaBIeHUs uccienoBanuil. Ha sToil nexuun
BBICKA3bIBAIOTCSI METOAMYECKHME M OpraHU3allMOHHbIE OCOOEHHOCTH paboThl B paMKax
JUCHUIUINHBL “ONTHYECKUE METOAbl MCCIEAOBAHMS HAaHOMATEpUAIOB U CTPYKTYp”, a TaKke
JIAeTCsl aHAJIU3 PEKOMEHyeMOH yueOHO-METOMUECKON JIUTEPATYPHI.

AxkaneMuyeckasi JJeKIus (WIK JEKIH 00IIEro Kypca) — Mociie0BaTeIbHOE U3II0KEHHE
MaTepuana, OCYyILIECTBISIEMOE IPEHMYIIECTBEHHO B BUJE MOHOJOra IPENnojaBaTels.
TpeboBaHus K aKaJAeMUYECKOH JIEKIIMU: COBPEMEHHBIH HAy4YHBIH YPOBEHb M HACHIIICHHAS
UH(POPMATUBHOCTb, YyOEOUTEIbHAs AapryMEHTalus, JOCTYIHas M TIOHATHas pedb, 4eTKas
CTPYKTypa W JIOTHKA, HalU4Me SPKUX HPUMEPOB, HAYUYHBIX JIOKA3aTEIbCTB, OOOCHOBaHMIA,
¢bakToB.

IIpakTHyeckoe 3aHATHE — 3aHATUE, MTOCBALICHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U
HABBIKOB Y 3aKPEIUICHUIO IIOJyYEHHBIX Ha JIEKIINY 3HAHUU.

JlabopaTopHoe 3aHsiTHe — 3aHATHE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUH U
HABBIKOB M 3aKPEIUICHUIO 3HAHWM, MOJIyYCHHBIX Ha JICKIUAX U MPAKTUYECKHUX 3aHATHAX. IJTO
dopma opraHuzanuM OOyYeHHUs, KOTJa CTYACHTHl 10 33aJaHUI0 M TOJ PYKOBOJCTBOM
IPEnoJiaBaTesl BBIIOJIHAT OJHY WM HECKOJIBKO J1abopaTopHbIX paboT. OCHOBHBIE
JUIAaKTUYECKUE LM JTa00paTOpHBIX paboT — IKCIEPUMEHTAIBHOE MOATBEPKICHIE U3yUEeHHBIX
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TEOPETUUECKUX IMOJIOKEHUM, MpoBepka (OpMys, O3HAKOMJICHHE C METOAMKOW IpOBEACHUs
HKCIIEPUMEHTOB, HCCIe0BaHNN. B Xxo1e paboThl CTyIEHTHI BBIpaOaTHIBAIOT YMEHHUSI HAOMIOIaTh,
CpaBHMBATh, COIMOCTABIATh, aHAJIU3UPOBAThH, NEJATh BBHIBOABI U OOOOIIEHUS, CAMOCTOSATEIHHO
BECTH HCCIICZIOBAHUS, IIOJIb30BAaThCS PA3IMYHBIMU TpUEMaMHU H3MEpPEHUH, O(OpMIIATH
pe3ynbTathl B BHJE Tabnul, cxeMm, rpagukoB. OZHOBPEMEHHO Y CTYIEHTOB (HOPMUPYIOTCS
npodeccHOHAIbHBIE YMEHUS M HaBBIKM OOpaleHus ¢ mpulOopamu, anmapaTypod U APYTHMHU
TEXHUYECKUMHU CPEACTBAMM JJIsi MPOBEIEHHUS OMBITOB. B COOTBETCTBUM C AMAAKTHUYECKUMU
LENISIMU  OTIPENIEIISIETCsl CoJepKaHUe JTa0opaTOpHbIX paldoT: M3ydeHHE CBOWCTB BEIIECTB, UX
KaYeCTBEHHBIX XapaKTEPUCTHUK, KOJIMYECTBEHHBIX MTOKa3aTeNel, N3y4eHHe YCTPOHCTBA U paboThI
npubOpoB, 000PYIOBaHUS, UX UCIIBITAHUE, CHATHE XapaKTEPUCTHUK U T. JI.

JlaGopaTopHas pa6oTa — opranu3aius yaeOHOH paboThl C pealbHBIMUA MaTepUaTbHBIMU
U WHPOPMALMOHHBIMH OOBEKTaMH, JKCIIEPUMEHTaIbHAs padoTa ¢ aHAJIOTOBBIMH MOJEISAMU
peaTbHBIX 0OBEKTOB.

6. IlepeyeHb JIMIEH3MOHHOT0O M (WJIH) CBOOOAHO PACHPOCTPAHSAEMOr0 MPOrPaMMHOIO
o0ecrneyeHHns, HMCHOJIb3YyeMOro NPH OCYHIeCTBJIEHMH 00pPa30BaTeJIbLHOIO mpolecca Mo
AUCHUILINHE

B mporiecce ocymiecTBiaeHUs: 00pa30BaTeIBLHOTO MPOLIecca MO AUCIUILTHHE
HCIOJIB3YIOTCS:

it HOpPMHUPOBAHUS MATEPUAIIOB JJIsl TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH U TIPOBEACHHUS
POMEXKYTOUHOI aTTecTauu, st POpMUPOBAHUS METOAMUYECKUX MAaTEpUAsOB MO TUCHUILIIMHE:

- mporpamma Wolfram Mathematica;

- mporpammbl Microsoft Office;

- u3narenbckas cuctema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb coBpeMeHHbIX MPOdecCHOHAIBbHBIX 023 JAHHBIX U MH(POPMAITHOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00pa30BaTeJIbHOI0 NpoLecca mo
JUCHUIIMHE (MPUA He0OXO0TUMOCTH)

B nporiecce ocymiecTBiaeHus1 00pa3zoBaTeNbHOTO MpoIecca N0 AUCHUTUINHE
UCIOJIB3YIOTCS:
ABTomaTtusupoBaHHas 6nbianoTeuHo-uHpopmanmonnas cucrema «bYKNU-NEXT»_
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

8. IlepeyeHp OCHOBHOM ¥ [JONOJHHUTEJIbHOW Y4eOHOH JIMTepaTypbl, pecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANMOHHON ceTn «HWHTepHeT», HEO0XOAUMBIX IS
OCBOCHMS TMCIUIIIHHBI

a) OCHOBHasl JIUTepaTypa:

1. OnTryeckoe maTepuagoBefieHUE. Marepuanbl U ONTHYECKUE 3JIEMEHTH B (POTOHHUKE
[DnekTpoHHBI pecypc]: yueObnoe mocobue/ A.I'. I'mymenko [u ap.].— DIEKTPOH. TEKCTOBBIC
nanHsle.— Camapa: [loBOMIKCKHI TOCyAapCTBEHHBIH YHUBEPCUTET TEIEKOMMYHUKALUNH U
nHpopmatukm, 2017.— 241 c.
http://www.iprbookshop.ru/75385.html.

0) 10MOJIHUTEIbHAS JIUTEepaTypa:
1. béxkep HO. Cnektpockonust [ DNeKTpOHHBIN pecypc]: yueOHuk/ békkep HO.—
DNeKTpOH.TEKCTOBBIE JaHHbIe.— MockBa: Texnocdepa, 2009.— 528 c.
http://www.iprbookshop.ru/12735.html




9. MaTepunaibHO-TeXHH4YecKasi 6a3a, He00X0AUMAast 1JIsl OCYLeCTBICHHS 00Pa30BaTEIbLHOIO
npouecca no JUCHHIJIHHE

MarepuanpHO-TeXHUUYECKast 0a3a, HeoOXoauMas Il OCYIIECTBIECHUSI 00pa30BaTeIHLHOTO
nporiecca 1Mo JUCIUILTHHE BKIIOYAeT B CBOM COCTAB CIEIHATbHBIC TIOMEIIICHUS:

- yueOHBIC ayTUTOPUH AJIs1 TPOBEICHUS 3aHSATHH JIEKIIMOHHOTO TUTIA;

- y4eOHbIe ayTUTOPHUH JUIS IPOBEICHUS TPYIIIOBBIX M WHIMBHYaTbHBIX KOHCYJIbTAIUH, -

y4eOHBIC ayTUTOPUU JJI TPOBEICHUS 3aHATHI Ta00PaTOPHBIX paboT, TPYIIOBBIX U
WH/IMBUYaITBHBIX KOHCYJBTAIIMN, TEKYIIETO KOHTPOJISI X TIPOMEKYTOYHOW aTTEeCTAINN;

- y4eOHBIC ayTUTOPUU AJIsI TPOBEICHUS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM
aTTeCTAIlHH;

-TIOMEILEHHSI JUI CAMOCTOSTEILHOM padoThI,

-IIOMEIICHHST JUTSI XpaHEHUS W TPOPHIAKTHUECKOTO OOCTYKMBAHUS TEXHUYCCKHX
CPEICTB O0yUYCHUSI.

Jlnss  mpoBeneHHWs ~— 3aHATHH  JIGKIIMOHHOTO — THUNA  MpeuIaralorcs — HabopsI
JEMOHCTPAIIMOHHOTO  000pYZOBaHUS U Y4eOHO-HAINSIMHBIX TMOCOOWM, XpaHsIiuecs Ha
AJIEKTPOHHBIX HOCUTEIISX U 00ECIEeUNBaIONINE TEMAaTHUYECKUE WILTIOCTPAIIUH, COOTBETCTBYIOIINE
pabo4uM mporpamMmam TUCIUTUIHH.

[Tomerenust uIsi cCaMOCTOATENbHON PabOThl O0YYaIOIMIMXCS OCHAIEHBI KOMIBIOTEPHOMN
TEXHUKOH C BO3MOXHOCTBIO MOJKIIOUEHHUS K ceTH «MHTepHeT» M obOecreueHHeM JO0CTyIa B
AJEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPEly OpTraHH3aIINH.

Yucno mocagoyHbIX MECT B JICKIIMOHHON ayauTOpuu OoJjblle OO0 paBHO CHHUCOYHOMY
COCTaBY TPYIIIBI 00yYAFOIIIHXCS.

Yucno mocagoyHbIX MECT B ayJUTOPUU Ui Ja00opaTOpHbIX paboT Oojbiie 100 paBHO
MOJIOBUHE CITUCOYHOTO COCTaBa rpymnmbl oOydatomuxcs. (s mpoBeneHus 1abopaTtopHbIX padoT
rpynmna o0y4aronmxcs ASIUTCS Ha MOATPYIIIIH).

ABTOp(BI):
JloueHT kadeapbl MUKPOIEKTPOHUKI
u obmeit puzuku, KanauaaT ¢.-M.H. B.A.Ilanopkos



IMpuaoxenne Nel k padoyeil mporpamMMme JUCHUTIIAHbBI
«OnTu4yeckue MeToAbl HCCJIEIOBAHNS HAHOMATEPHAJIOB U CTPYKTYP»

DoH/1 OLICHOYHBIX CPEACTB

AJIsl IPOBe/ieHUs TeKyllell U MPOMeKYTOYHOI aTTecTalliU CTY/AeHTOB
N0 AUCHUIIHHE

1. TunoBbIe KOHTPOJILHBIE 321aHUSI U HHbIE MATEPHAJIbI,
HCHOJIb3yeMble B MPoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

3aganus 151 CaMOCTOSITEJIbHOI padoThI

(npoBepka cpopmupoBanHoctu IIK-3, unaukarop UJ_TIK-3.1 m nnguxarop UJ_IIK-3.2)

W=

A SR B

1. Onrtuueckue MaTepuanbl MUKPOIIEKTPOHUKH.

2. OnTuyeckue CBOMCTBA JUAJIEKTPHUKOB, MOTYIPOBOIHUKOB, MPOBOISIINX CPE/.

3. Ontuka ToHKHX TIEHOK. KoadduumeHT orpaxxkenus.

4. Knaccudukamnus u puznyueckasi mpupoaa MarHUTOONTHIECKUX (P HEKTOB.

5. ®wuszuueckas OOMIHOCTb MAarHUTOONTHYECKHX APQPEeKTOB. MarHUTOONTHYECKUH >PPEeKT
Keppa.

6. MarpuuHble METO/IbI B ONITHKE.

7. Ontuka ¥ MarHUTOONTUKA MHOTOCITIOMHBIX CTPYKTYP.

8. HurepdepeHIMOHHBIH W AU(PAKIMOHHBI METOJbl HCCICIOBAHUS TMEPHUOIHMUECKUX
MHUKPOCTPYKTYP.

3amaHus 1J1s1 CaMOCTOSITEJIbHOM PadoThI
(npoBepka chpopmupoBanHoctu [1K-4, unaukarop UJ_IIK-4.1 m naguxarop UJ_IIK-
4.2)

Buapl cnekTpaibHOTO aHaM3a.
[TpuHIIMTIBI TPE0OPa30BaHUS CUTHAIIOB B ONITUKO-3JIEKTPOHHBIX CIIEKTPAIbHBIX TPHOOpax.

@OyHKIMM ~ ONTHKO-3JIEKTPOHHOTO  CIIEKTPAJIbHOTO TpHOOpa Kak MPOCTPAHCTBEHHO-
CHEKTPAIBHOTO (PUIBTpA.

OcCHOBHBIE XapaKTEPUCTUKH CIIEKTPAIbHBIX IPHOOPOB.

MeTob! osrydyeHus nHGOPMaIUU O CIIEKTPAIBHOM COCTaBEe U3IYUYCHUS.
TuIbI MOHOXPOMATOPOB.

CriocoObI OCBEIICHHUS IS B CIIEKTPAILHOM MPUOOpE.

Y CTpolCcTBO CIEKTPOMETPA.

VYerpoiicTBo criekTpodoromeTpa.

10.TIpuGops! 1u1st SMHCCHOHHOTO CIIEKTPAILHOTO aHAIIM3A.
1 1. MuTepdepeHMonnbIe ceKTpaabHbIE NPUOOPHL.
12.PacTpoBsle crieKTpanbHbIE IPUOOPEL.

13.YcrpoiicTBo nasepHbIX CIEKTPATbHBIX TPHOOPOB.

14.0cHoBHBIE HOTOMETPUYECKHE BENUYUHBI U €IMHHUIIBI.
15.CBs13b MEXy CBETOBBIME M SHEPTETUYECKUMU BEJTNUMHAMM.
16.01pakenue, noruonieHne U NPOIyCKaHAUE SHEPTHH U3ITyYEHHS.
17.0cHoBBI BU3yasbHOl GOTOMETPUH.

1 8.TIpuGops! Bu3yanbHoit GoTOMETpHH.
19.0cHoBBI 06BeKTHBHOM (OTOMETPHH.
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20.TIpu6opsl 00BEKTHBHOM (POTOMETPHUH.

21.Metposnorudeckoe 06ecreueHHe SHEPTETHIECKOH (POTOMETPHUH.

22 .Tpunuuns! paboTel MHTEPHEPOMETPOB.

23 .UnrepdepeHnys B MIaCTHHAX.

24 .MeTonbl perucTpay HATEPPEPEHIUOHHON KAPTHHEL

25.UurephepoMETpBI 11 M3MEPEHHS IJIUH.

26.1urephepoMeETpBI 11 KOHTPOJI GOPMBI TOBEPXHOCTH.

277 .MnTephepoMeTphl I H3MEPEHUS BHICOTHI MUKPOHEPOBHOCTEM.
28.1nTephepoMeTphl AJIs ONpeIeIEHNs MOKA3aTENs IPETOMIEHHS XKUIKOCTEN U ra30B.
29.UurephepoMeTph 1S MCCIIEN0BAHMS HEOHOPOIHOCTEN MPO3PAYHBIX OOBEKTOB.
30.HuTepdhepomeTpsl caBura.

3 1.l onorpaduueckne uTEPHEPOMETPHI.

32.J1asepHble HHTEPPEPOMETPHI IS AUATHOCTHKHM TLIA3MBL.
33.UnurepdepeHIIMORHbBIE METOIBI PETHCTPAIMU OBICTPOIIPOTEKAONIUX MPOLECCOB.
34.0cobenHocTH ABYXIy4eBEIX HHTEP(HEPOMETPOB, PAOOTAIOIIUX B OEIIOM CBETE.
35.TeneBble NpUOOPEL

36.TeHeBble CHCTEMBI M3 YHU(DUIMPOBAHHBIX y3JIOB.

37.0cHOBHbBIE OHATHUS M ONPEIEIEHHS B 00IACTH MOJISAPU3AMOHHBIX M3MEPEHHUIA.
38.MeToabl MoTy4YeHns NONAPU30BAHHOTO U3ITYUECHHS.

39.Martepuanst Juist ONTHYECKUX JETANIEN MOISPU3ALUOHHBIX TPUOOPOB.
40.VcKyccTBEHHAs: aHU30TPOIIHSL.

41.Bpamenne mIOCKOCTH NONSAPH3ALMH.

42 MurepdepeHnus nonsIpu30BaHHBIX JTydeii.

43.VcrpoiicTBa JUis aHAIU3a MONSAPU30BAHHOTO U3ITyYEHHS.

44 TlonspusanroHHas anmnaparypa.

45.®0T0>IEKTPUYECKIE H3MEPUTETLHBIE MUKPOCKOIIBL.

46.DoT0dMEKTPUIECKHE aBTOKOIUIMMATOPEL.

477 .PacTpOBbIE NU3MEPUTEIBHBIE TIPUGOPHL.

48.YCcTpoiCTBO CKAHUPYIOMIMX MUKPOCKOIIOB.

49 TlpuHIuIs! yCTpORCTBA KOJTOPUMETPHUYECKHX TPHOOPOB.

50. Conepxanne F'OCT 10 KOJOPUMETPHIECKUMHU3MEPHHUSIM.

2. Cniucok BONPOCOB M (WJIH) 3alaHUi J1JI1 IPOBeleHUs IPOMEKYTOYHOM aTTeCTAIMU
(mpoBepka cpopmupoBannoctu I1K-3, unaukarop UJ_I1K-3.2 u unaukarop UJ_IIK-
3.3 n nposepka cpopmupoBannoctu I1K-4, unankarop UJ1_I1K-4.2 n unaukarop
NJ1_ITIK-4.3)

Cnucok BONPOCOB K IK3aMEHy

1. Onmuxka ousnekmpukoe, noJaynpo6OOHUKO8 U RPOBOOAUUX CPEO
OnTuueckure Matepuaisl 001ero HazHadeHus. ONTu4YecKrue MaTepHrabl
MUKPOIIEKTPOHUKH. OCOOEHHOCTH ONTHYECKUX CBOWCTB AUAICKTPHUKOB,
MOJIyPOBOIHUKOB, POBOJIALIUX CPEI.

2. Onmuxa monKux niaéHokK
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Oco0EHHOCTH ONTUYECKUX U3MEPEHUI TOHKHX TUIEHOK. OTpaykeHue, MpoIycKkaeMocTh. Bimsiaue
MOJIOKKH.

3. Knaccugpukayusa u puzuuecxkan npupooa maznumoonmuueckux 3hghexmos
MarnuTtoontudeckue 3pQeKTsl B MPOXOIAIIEM U OTpaxEHHOM cBeTe. D dexTol Dapanes,
Korrona-Myrona, Keppa. Marauroontuueckast akTUBHOCTh. Pu3ndeckast 00IHOCTh
MarHUTOONTUYECKUX d(PPEeKTOB.

4. Maznumoonmuueckue Memoovl 6 MUKPOITEKMPOHUKE

HNHpopMaTUBHOCTh MarHUTOONTUYECKUX METOJI0B. MarHUTOONTHYECKUE CXEMBI
MUKPOHHOTI'O pa3peLICHMUS.

5. Onmuka u macnumoonmuka MOHKUX NIEHOK

Koaddunument orpaxkenuns 1 nporryckanus 0JHOCIONHON (peppoMarHuTHOM MIEHKH Ha
JUDJIEKTPUYECKON MOIIOKKE.

W3mepenune yrioBbIx 3aBUCUMOCTEH KO3 (UIEHTA OTPaKECHUS U BETUYNHBI
marauToontudeckoro 3¢dexra Keppa. Onpenenenue nokasaresns npeoMIeHHs.

6. Mampuunvie memoowl ¢ onmuke

[TprMeHeHne MaTpUUHBIX METOJIOB Ul pacyéra Ko3(pPpULIUEHTH! OTpaXeHus U
MPONYCKAHUS B OJJTHOCJIOMHBIX U MHOTOCJIOMHBIX TUIEHKAX.

7. Onmuka u MazZHUMOONMUKA MHOZOCTIOUHBIX CIPYKIYD

Mertoap! pacuéra ko3 GUIIEHTa OTPAXKESHUS U MPOITYCKaHKUs MHOT'OCIIONHOMN
(dbeppoMarHuTHOM TUIEHKU Ha AUDJICKTPUUECKON TTOIIIOXKKE.
W3mepenune yrioBbIx 3aBUCUMOCTEH KO (UIHEHTA OTPaKEHUS U BETUYNHBI
MarauToontuueckoro 3¢dexra Keppa.

8. Maznumoonmuka 2panynupo6anHbIX KOMNOZUMHBIX NIEHOK
M3MmepeHre MarHUTOONTUYECKUX TIETEIb THCTEPE3UCa IPAHYIMPOBAHHBIX KOMIIO3UTHBIX IUIEHOK.
Onpenenenue GU3NIECKUX CBOMCTB MAarHUTHBIX MOJICUCTEM KOMITO3UTOB.

9. Onmuxa u MaZHUMOONMUKA HAHOCMPYKMYPUPOGAHHBIX MOHKONIEHOUHBIX
cmpyKkmyp

DKCIEpUMEHTAIIBHOE UCCIEN0BAHNE ONITUYECKUX U MArHUTOONITUYECKUX CBOMCTB
HAaHOCTPYKTYPUPOBAHHBIX OJHOCIOWHBIX U MHOT'OCJIOMHBIX INIEHOK.

l'[paBn.ﬂa BBICTABJICHHA OLICHKHN HA 3K3aMCHE.

B sx3aMeHanmoHHble OMIIET BKIIIOYAETCS 1Ba TEOpEeTUUYECKUX Borpoca. Ha moaroTosky k
OTBETY JlaeTcsl He MeHee 1yaca.

[lo wroram »5K3aMeHa BBICTABJISETCS OJHA M3 OLEHOK: «OTJIIMYHO», «XOPOIIO»,
«YJIOBJIETBOPUTEIILHO» WIIA «HEYIOBIECTBOPUTEIHHOY.

Ounenka «OTJMYHO» BBICTABISIETCS CTYJCHTY, KOTOPBIM JEMOHCTpUPYET IIy0oKoe U
IIOJIHOE BJIAJICHHE COEP)KaHUEM MaTepuana U MOHATHH; OCYLIECTBISIET MEXIPEAMETHBIE CBS3H;
YMEET CBSI3bIBATh TEOPUIO C MPAKTUKOW. CTYyIEHT JAAaeT pa3BEpHYTHIE, MOJIHBIE U YETKUE OTBETHI
Ha BOMNPOCHI HK3aMEHAIIMOHHOTO OMJIeTa U JIOTIOJIHUTENbHBIE BOIIPOCHI, COOIIOIAET JTOTHYECKYIO
II0CJIE0BATENBHOCTD IIPU U3JI0KEHUU MaTepuana. ' paMOTHO HCTIOIb3YET TEPMUHOJIOTHIO.
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Ouenka «Xo0pouio» BBICTaBISETCS CTYICHTY, OTBET KOTOPOTO Ha SK3aMEHE B II€JIOM
COOTBGTCTBYIOT yKaBaHHBIM BBIIIC KpI/ITepI/IHM, HO OTJIMYACTCIA MGHBHIGﬁ O6CTO$IT€JII:HOCTI:IO,
rTyOMHO#M, 000CHOBAaHHOCTHIO W TIOJHOTOW. B OTBETe MMEIOT MECTO OTACNIbHBIE HETOYHOCTH
(HecyllecTBEHHbIE  OIMIMOKM), KOTOpbIE  HUCHPABIAIOTCS  CaMUM  CTYJIEHTOM  IOCIe
JOTIOJTHUTEIBHBIX U (MJIH) YyTOYHSIOIIMX BOITPOCOB AK3aMEHATOPA.

Ouenka «Y/10BJ1eTBOPUTEIbHO» BBICTABIISIETCS CTYJIEHTY, KOTOPBIH JaeT HETOCTATOUYHO
MOJIHBIE W TOCJEAOBAaTElIbHBIE OTBETHI HA BOINPOCH AK3aMEHAIIMOHHOTO Owiera U
JOITOJIHUTCIIBHBIC BOHpOCBI, HO HpI/I 3TOM I[GMOHCTpI/IpyeT YMCHI/IC BBIACIUTH CyH_IeCTBeHHBIe 148
HECYIIECTBEHHBIC TIPU3HAKN U YCTAHOBUTH MMPUIMHHO-CIIEACTBEHHBIC CBA3U. OTBETHI M3JIaraeTcs
B TepMI/IHaX MeTpOJIOFI/II/I, HO HpI/I 3TOM I[OHyCKaIOTC}I OH_II/I6KI/I B onpeneneHm/I n paCKpBITI/II/I
HEKOTOPBIX OCHOBHBIX MOHATHH, (POPMYIHPOBKE IMOJIOKEHUM, KOTOPHIE CTYACHT 3aTPYIHSAETCS
UCTIPAaBUTh CaMOCTOSTENbHO. [IpM aprymMeHTamuu OTBEeTa CTYACHT HE OOOCHOBBIBAET CBOU
cykneHusi. Ha 9acTh JOMOJHUTENBHBIX BOIPOCOB CTYJICHT 3aTPYIHSACTCS JaTh OTBET WM JA€T
HeBepHBIG OTBECTHI.

Ouenka «Heyn0B1eTBOPUTEIBHO» BBICTABJISETCS CTYACHTY, KOTOPBIA JEMOHCTPUPYET
pa3po3HEHHbBIE, OECCUCTEMHBIC 3HAHUS; OCCIOPSII0OYHO M HEYBEPEHHO H3JlaraeT MaTepuai; He
YMEET BBIICNIATH TJIABHOE U BTOPOCTENICHHOE, HE YMEET COCUHATh TEOPETUUCCKUE MTOTOKEHHUS C
NPaKTUKOH, HE YCTaHABIMBACT MEXIPEIMETHBIC CBS3U; JOMYCKaeT TpyOble OIIMOKH Mpu
OTIPENICTICHUN CYIIHOCTH PACKPHIBAEMBIX TIOHITHH, SIBICHWH, BCJICICTBHE HETIOHUMAHHS WX
CYH_IGCTBGHHBIX n HeCyH_IGCTBeHHBIX HpI/IBHaKOB nu CBH3€I>1; Ja€T HCIIOJHBIC OTBCTHI, JIOTHKA U
MOCJICIOBATEILHOCTh M3JIOKEHUS KOTOPHIX MMEIOT CYIIECTBEHHBIE W TMPUHIMIHAIBHBIC
HapymeHmI, B OTBCTax OTCYTCTByIOT BBIBO/JIBI. I[OHO.HHI/ITCJIBHBIC n yTO‘-IHSIIOH_II/Ie BOHpOCBI
9K3aMEHAaTOpa HE NPHUBOAIAT K KOPPEKIMH OTBETOB CTyJeHTa. Ha OCHOBHYHO dYacTh
JOITOJIHUTCIIBbHBIX BOHpOCOB CTy,Z[eHT Bany,Z[HﬂeTCH aTh OTBECT UJIN 1ACT HeBepHBIG OTBCTHI.

Onenka «HeynoBineTBOpUTENBHO» BBICTABIISIETCS TaKXKE CTYJIEHTY, KOTOPBIM B3
3K3aM€HaLII/IOHHI>II7I 6I/IJ'ICT, HO OTBC€YATHh OTKA3aJICA.
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IIpunoxkenne Ne2 k padoueil nporpaMme AUCHUILINHBI
«Onrnyeckue MeTo/Ibl HCCIeJOBAHUS HAHOMATEPHAJIOB H CTPYKTYP»

MeTonnquKne YKazaHud NJIl CTYACHTOB 110 OCBOCHHIO TUCITUIIJIUHBI

OcHoBHOW (popMOil U3TOKEHUsT Yy4eOHOro MaTepuana rno aucuuiuinHe «OnTHYecKue
METO/BI UCCIIEJIOBAaHMS HAHOMATEPHAJIOB M CTPYKTYpP» SIBISIOTCS JICKIMH C HMCIIOJIb30BaHHEM
JIEMOHCTPAIIMOHHOTO AKcrepuMeHTa. 110 GOJBIIMHCTBY TEM NpeayCMOTpeHbl JabopaTOpHbIE
3aHATHS, HA KOTOPHIX MPOUCXOAUT 3aKpeIUICHUE JICKIIMOHHOTO MaTepuana IyTeM MPUMEHEHHUs
€ro K KOHKPETHBIM (HU3MYecKUM 3¢QPeKTaM M SBICHUSAM U OTpabOTKa SKCIEPUMEHTAIbHBIX
HABBIKOB PaOOTHI C PU3HUESCKUMHU TPHUOOpPaMU U 000PYIOBAHUEM.

JUis  yCHemrHoro OCBOGHMS JMCUUIUIMHBI OYEeHb Ba)KHAa CaMOCTOsITeNbHas paborta
CTYACHTOB  HAaJ: KOHCIEKTAMH NpPOCIyIMIAHHBIX  JIGKIHWA, pas3genaMu  Kypca  JUis
CaMOCTOSITENIFHOTO M3yYeHUs U J1a0opaTopHbIMU paboTamu. Marepuai, 3aKOHCIEKTHPOBAHHBIN
Ha JICKIHUAX, HEOOXOJAUMO JIOMa elie pa3 MpopadaThiBaTh W MpPHU HEOOXOAWMOCTH JOTOIHSTH
uHpopManrel, MoIydeHHOH Ha KOHCYJbTAalMAX, JaOOpaTOPHBIX 3aHATUSAX WM M3 y4deOHOU
JUTEPATyPhl IPH CAMOCTOSTEIILHOM MTPOPabOTKe pa3IesioB Kypca.

Jlnsi IpOBepKHM M KOHTPOJIL  YCBOGHHUS TEOPETHUECKOTo MaTepHualia, NMpHOOpPeTeHHBIX
NPaKTUYECKUX HABBIKOB Pa0OTHI MU TPOBEACHUS PACUYETOB, B TCUCHHUE OOYUECHHS TPOBOISTCS
MEpOTNPHUATHS TEKYIIeH aTTecTallii B BUJIE CAMOCTOSTENbHBIX paboT. Taxke mpoBoasTCs
KOHCYJbTauu (IIpy HEOOXOAMMOCTH) MO paz0opy 3adaHuil JUIsi CaMOCTOSTEIbHOW pabdoThl U
1abopaTopHBIM paboTaM, KOTOPBIE BBI3BAIU 3aTPyTHEHHUS.

Ha 3ansaTus pu3myeckoro mpakTHKyma CTYIEHT JOJDKEH MPUXOIWTH IMOATOTOBICHHBIM K
BBITIOJIHEHUIO JIA0OPaTOpHON padOThI, YTO O3HAUACT: YCBOCHHUE TEOPETUUECKOTO MarepHaja 1o
TeMe J1abopaTOpHOH pabOThI, 3HAHWUE TIOPSIKA €€ BBINOJHEHHS, OCHOBHBIX 3JICMECHTOB
YCTaHOBKH, METOJIOB 00pa0OTKU pe3ynbTaToB. IIpu MOATOTOBKE ClenyeT U3Y4YHTh OMHCAaHUE U
JOTIOJTHUTENBHBI  MaTeprall B PEKOMEHIOBAaHHOW JuTeparype (B KOHIIE OMHCAHUsA),
HOJATOTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIPOCHI.

[Tocne w3ydeHus ommcaHus Ta0OpaTOPHON pPabOTHI CTYACHT JOJDKCH IOATOTOBUTH B
paboueil TeTpaau KOHCIIEKT TEOPETUYECKOTO MaTepuaa, MPUBECTH CXEMY IKCIEPUMEHTAIbHOM
YCTaHOBKH M OCHOBHBIC PacyeTHbIC (POPMYJIbI, IPUTOTOBUTH TAOIHIIBI IS 3aITUCH PE3YJIbTaTOB
HKCIIEPUMEHTOB, YKa3aTh Ha3BaHUs YIIPAKHECHUH.

W3MepeHusi Ha YCTaHOBKE MPOHM3BOIATCS B TOM IOPSIKE, KOTOPBHIM YKa3aH B ONHCAHUU
nabopaTopHoil paboThl. B pabouyro Terpanp, WM, Kak MpaBWIIO, B 3apaHee MOJATOTOBJICHHYIO
TaONMILy, CTYyIEHT JOJDKEH 3aIKcaTh pPe3yJbTaThl BCEX INPOBEAEHHBIX MPSIMBIX H3MEPEHUM
HETOCPEACTBEHHO BO BpeMs JKCIepUMeHTa. Bce naHHbIE 3alMCHIBAIOTCA B TaOJHUIYy TOJBKO
PYUKOM, TIpeJebHO aKKypaTHO, C YKa3aHHEM Pa3MEPHOCTH HM3MEpseMbIX BelMW4yuH. Ecrmu s
00pabOTKU aHHBIX MCIIOJIB3YETCS KOMITBIOTEp, TO JaHHBIE CHa4aja 3allMCBhIBAIOTCS B TETPadb U
TOJILKO TIOTOM B KOMITbIOTEp. ECITM CTy/IeHT He MOXKET OOBSCHHUTH, KaK OHH IMOJyYeHBI, TO 3TO
MOXET TMOCIYXXUTh OCHOBAaHHEM Uil HEYJOBJIETBOPUTENbHOM oreHku. [lo oxoHyaHum
BBITTOJIHEHUS DKCIIEPUMEHTA CTYICHT IPEICTABIISICT PE3YJIbTaThl M3MEPEHHH IMPETOAaBaTEINIO.
[IperonaBaTens MOAMUCHIBAET Pe3yJIbTaThl B paboueil TETpaau CTyAEHTa U JeNaeT OTMETKY O
BBITIOJITHEHUH Pa0OTHI B CBOCH KHIDKKE. TOJBKO MOcie 3Toro jaboparopHas paboTa CUUTAETCS
BBITIOJIHEHHOM, a CTYACHT UMEET MPaBO MOKUHYTH Ja00paTOPHIO.
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g cnaun pa®oThl CTYJEHT JOJDKEH BBIMOJHUTH BCE 3a/laHusl, MPUBEJICHHBIE B OMHCAHUU
nabopaTtopHoil paboTel. B paboueil Terpaam MOMKHBI OBITH MPEACTABICHBI PE3YJIbTATHI
00pabOTKHN AKCIIEPUMEHTATBHBIX JJAHHBIX U IMOTPEITHOCTH (C YKa3aHUEM PacuYeTHHIX (GOpMYyIT s
UX OIICHKH). B KOHIIE OTueTa MPUBOIATCS OCHOBHBIE PE3yJbTaThbl U (POPMYJIUPYIOTCS BBIBOJBI.
Otuer mno mabGopaTopHOil paboTe caaercs BO BpeMs OYEPEAHOrO 3aHATUS TMPAKTUKyMa
npenonasarento. lIpemogaBarens 3HAKOMHUTCS C TOJYYCHHBIMH pe3yJbTaTaMH, 3alaeT
JOTIONTHUTEIbHBIE BOMPOCHI M, C Y4Y4eTOM OTBETOB CTyJ€HTa II0 TEOPETUYECKUM U
HKCIIEPUMEHTAIBHBIM pe3yJbTaTaM CTAaBUT OLIEHKY 3a BBINIOJHEHHYIO pabory. Ecnmu oTBeTh
CTyJIEHTa HE YAOBJETBOPSIOT MpernojaBaTeNss WM 00paboTKa pe3ysibTaToB NMPOBEACHA HE B
IIOJTHOM 00beMe, TO NIpernojaBaTesb UMEET MPaBO OTHPABUThH CTYJEHTA IS JTOTIOJHUTEILHON
MOATOTOBKHU Y TMOBTOPHOM CAa4M JTaOOpaTOpPHON pabOTHI.

DK3aMeH MPUHUMACTCS 0 IK3aMEHAIMOHHBIM OMIIeTaM, Ka)IbIi U3 KOTOPBIX BKIFOYAET
B ce0s 1Ba TeOpeTUUYECKUX Borpoca. Ha caMocTosTeNIbHYIO TOATOTOBKY K 9K3aMEHY BBIIEINAETCS
He MeHee 3 JHel, BO BpeMsl 3aU€THOM CeccHi.

OcBOUTH BOMNPOCHI, H3JAraeMble B MPOLECCE H3YYEHMS AUCHUIUIMHBI «OnTHueckue
METO/bl HUCCIIEJOBAaHUS HAHOMATEPHAJIOB M CTPYKTYP» CaMOCTOATENBHO CTYJCHTY KpaiiHe
CIIOKHO. DTO CBSI3aHO CO CJOXKHOCTBIO M3y4aeMOro marepuasia u OoJbpIIMM 00BEMOM Kypca.
[TosToMy mocemnieHne BceX ayIUTOPHBIX 3aHSATHH SBISETCS COBEPLICHHO HEOOXOoAMMbIM. bes
VIOPHBIX W PETYJSIPHBIX 3aHATHIA B TEUYEHHE CEMECTpa CllaTh SK3aMEeH M0 UTOraM HM3y4eHUus
JUCLUTUTMHBI CTYJICHTY NPAKTHYECKH HEBO3MOKHO.
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