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PABOYAS TIPOT'PAMMA YYEBHOM JUCIHUIIINHBI
b1.B.11 ToHkHe NJIEHKH H TeTEPOCTPYKTYPbI

1. Kox 1 HauMeHOBaHMe HANIPABJIEHUSA MOATO0TOBKH/CIIENNAJIBLHOCTH:
04.03.02 Xwumwus, pusrka 1 MEXaHUKA MaTEPUATIOB

2. HpO(l)HIIb HO}]FOTOBKH/CHCIIHZU’IHZ&&III/IH: MaTCpruaJIOBCACHUC U UHAYCTPUA HAHOCUCTEM

3. Kpanudukauus (creneHb) BHINYCKHUKA: 0aKaliaBp
4. ®opma 00yueHHsI: OUHAsS

5. Kagenpa, oreeyaromas 3a peajqu3auuio IMCUMIVIMHBI: MarepruanoBeeHUsl 1 UHAYCTPUM HAHOCH-
CTEM

6. CocraBuresn nporpamMmsl: A.p.-M.H., npo¢h. Heenee Barenmun Muxaiinoeuu, 0.¢h.-m.H., npogp.
benonozoe E¢zenuit Koncmanmunosuu

7. PekoMenaoBaHa: Hay4HO-MeTOOMYECKMM COBETOM XMMUYECKOro dpakyrnbTteTta, npoTokon Ne5
oT 17.06.2021
8. Yueonnrii roa: 2024-2025 Cemectp(bi): 8



9.llesin 1 3a7a4M Y4eOHOH AN CUUIIHHBI:

YcBOeHHE CI0KHUBIIUXCS MPEACTABICHUH O pOCTE, OCOOCHHOCTAX CTPYKTYPBI U CBOMCTB IIJICHOK U ILIe-
HOYHBIX F€TEPOCUCTEM, IPHOOPETEHNE IPAKTUUYECKUX HABBIKOB 10 METOAAM IOJIY4YEHUs IIEHOK U reTe-

POCTPYKTYP.

10. Mecmo yueonoii oucyunaunvt 6 cmpykmype OOII: (ob6s3aTenbHas WM BapuaTUBHAs YacTh
osoka b1, k koropoii orHocutcst nucuuiuinaa) bl. Yacte, popmupyemast yqacTHuKaMu oOpa3oBaTesb-
HBIX OTHOILLICHUI

11. IlnanupyeMbie pe3yJbTAThl 00y4YeHHs MO THCHMILIMHE/MOAYII0 (3HAHUS, YMEHHsI, HABBIKH),
COOTHECEHHbIE C IVIAHUPYEMbIMHU Pe3yJIbTaTAMH OCBOeHHMS 00pa30BaTeJIbHON NMpOrpamMMsbl (KoMmile-
TEeHUHSAMH BBIIYCKHUKOB):

Kon Hazpanue kommie- | Koa(et | Munukarop(sl) [1nanupyemble pe3yabTaTbl O0yUEHUS
TEHLINU )
[IK- | Cnocob6en wucnons- | IIK- | CnocobeH BbI- 3HATh:

2 | 30BaTh 3HaHUA O Me- | 2.1 | Ouparh METONbI | MEPCIICKTUBLI MPUMCHCHHSI COBPEMCHHBIC
TOJAaX CHHTE3a U CHUHTE3a MaTe- TOHKOIUVICHOYHBIX MaTepHalioB B MHOIO-
CBOWCTBax MaTepua- pHAJIOB pa3iny- | YPOBHEBOM TBEPIOTEIBHOU JIIEKTPOHUKE;
JIOB Pa3jMYHOTO Ha- HOTO Ha3Haue- HAIPAaBIICHUS UCCIIEI0BAaHUN TOHKUX IJICHOK
3HA4YE€HHUs, B TOM HUS (B TOM YHC- | U T€TEPOCTPYKTYP;
qyucIie HaHOMaTe- Jie HaHOMaTe- yYMeTh:
puasoB, AN pele- pHAJIOB) B COOT- | BBIOMpPATh TEOPETHUUECKHE BAPUAHTHI U IKC-
HUA npocdeccuo- BETCTBUU C MMO- | MEPUMEHTAJIbHBIE METO/IbI peIeHHs (PU3UKO-
HaJbHBIX 3a/1a4 CTaBJICHHOM 3a- | TEXHOJIOTMYECKUX 3aJad CHUHTE3a U IMpUMe-

naveit HEHUSI TOHKHUX IUIEHOK M TeTEePOCTPYKTYP;

(dbopMynIupoBaTh peKOMEHJAINK 10 U3MEHe-
HUIO CTPYKTYpPbl TOHKHX IUIEHOK JJIsi ONTH-
MH3alUU [1apaMETPOB YCTPOUCTB MHKPO- U
HaHORJIEKTPOHUKHU;

BJIAJETh:

HaBbIKAMHM IUIAHMPOBAHUS SKCIEPUMEHTA,
MOATOTOBKHU HAYYHO 000CHOBAHHBLIX BBIBO-
JIOB M MOJXOJ0B K ONTUMH3ALUU CTPYKTYPBI
IIJIEHOK JUIsl YCTPOMCTB MUKPO- U HAHODJIEK-
TPOHUKHU;

CIIOCOOHOCTBIO Tpe/iaraTh U aHAJIM3UPOBATh
Mozenu (pU3NYEeCKUX SBICHUH U MPOIECCOB
KOHJICHCAIIUA ~ METAUTUYECKUX, TOIYIPO-
BOJHUKOBBIX U JUAJIEKTPUUECKUX CIIOEB; Ha-
BbIKaMU M MCTOAaMH OKCIICPHUMCHTAJIbHBIX
UCCJIEOBAHUI CBOWMCTB TOHKOIJIEHOUHBIX
MaTepuasoB; METOJAMU aHaiHu3a, MPOEKTH-
pOBaHUs HAYYHOTO MCCIIEIOBAHUS U MPOTHO-
3UPOBAHUSI CBOMCTB.




I1K-
2.2

Croco0OeH uc-
M0JI30BaTh
3HAHUS O CBOM-
CTBax MaTepua-
JIOB JJIs1 pellie-
HUSI KOHKPET-
HBIX Tpodec-
CHOHAJILHBIX

3aaa4

3HATh:

OCHOBHBIC 3aKOHOMEPHOCTH (POPMHPOBAHUS
CTPYKTYPbl U CBONCTBa TOHKHX IUICHOK H
TeTEPOCTPYKTYP C TO3UIUI KIIACCHYECKOW U
KBAHTOBOH (PU3HKH.

yMeTh:

o0pabarbIBaTh pPE3yJabTaThl HCCIICIOBAHUM,
MPUMEHSITh METOJIbI 00PaOOTKH U TIPEJICTaB-
JICHUS PE3YJIbTATOB M3MEPEHHIA; M0 PEe3yiib-
TaTaM TEOPETHYECKHX W OKCHEPUMEHTAIb-
HBIX HCCIICJIOBaHUI MaTepuayioB (GopmyIiu-
pOBaTh PEKOMEHJIAIMH 0 COBEPIICHCTBOBA-
HUIO YCTPOMCTB M CHUCTEM ODJICKTPOHUKH H
HAHOAJIEKTPOHUKH.

BJIA/IETh:

(U3UKO-TEXHOJIIOTUYECKUMHU  TTOJIXOAaMU K
PCILICHHUIO MPAKTHYECKUX 3a]1a4 TBEPIOTEIb-
HOW DJICKTPOHHMKH, KOHKPETH3AIMK IIeNIeH 1
3aJa4 HCCIIeIOBaHMi OOBEKTOB;, HAaBBIKAMU
aHan3a u 00pabOTKH Pe3yJIbTaTOB UCCIIEH0-
BaHHUI Ha OCHOBE TCOPETUYCCKUX IPEACTaB-
JeHUl (DU3MKH U TEXHOJOTHHM TOHKHUX IUIE-
HOK;

12. O0beM AUCHUIIMHBI B 324€THBIX ¢INHUIAX/4YacaX B COOTBETCTBUM € Y4eOHBIM IVIAHOM —

4 3.e. [144 gaca.

DopMa NPOMEKYTOYHOM ATTECTALUHU — 3a4eT.

13. Buasbl yueOHol padoThI

TpynoeMKoCTh, 4acoB
Bun yae6HO# paboTh ITo cemecTtpam
Bcero 8

AyIUTOpHBIE 3aHATHSA 100 100
B TOM YHCJIE: JEKINU 40 40
NPAaKTUYECKHE 30 30
nabopaTtopHbIe 30 30
CamocrosTenbHas paboTa 44 44

dopma mpoMeKyTOTHOM aTTe(ZZiL;;I; sauer sauer
Uroro: 144 144

13.1. Conep:xaHnue U CUUTIMHBI

n/n | HaumeHnoBanue
pasjerna JuCIy-
[UINHBI

Coneprxanue pasnena JUCIUTUTHHBI

Peanmzanms
pasnena auc-
LUIUIHHBI C
MOMOILIbIO OH-
JalH-Kypca,




OVYMK *

1. Jexknun

11

Bseneunue

PazmepHslii 3¢ (eKT CTPYKTYpBI U CBOHCTB — OCHOBA OTIpe-
JICJICHUS IOHATHSI TOHKAs IUICHKA

Mainsie yactulbl, knacrepsl. [IpuMeHeHrEe TOHKUX IUICHOK B
TEXHHUKE, TEXHOJIOTUU MUKPOIIEKTPOHUKH.
HaHoTexHO0JI0rMY 1 HAHOCUCTEMBI.

1.2

Mertob! noity-
YEeHUS IIJIEHOK U

TeTePOCTPYKTYP

dusnyeckue, XMMUYECKHE, (PU3NKO-XUMUUECKHE METO/IbI
HaHeceHus MIeHOK. [Iponecchl npu B3auMOJICHCTBUH ATO-
MOB, MOJIEKYJI U PaJIUKAJIOB C TOBEPXHOCTHIO MOIOKKH.

Texnunka mosrydeHuns KonaeHcara. TepMudeckoe HaHECCHHUE;
HouHo-1m1a3smMeHHOoe HaHeceHue; [ImasMoxummueckoe ocax-
nenue; VlonHo-11y4eBoe ocaxieHne; XUMUUECKOe OcaxK/ie-
HUE U3 Napora3oBoi (asbl

13

Bune! pocra,
CTPYKTYpa U
cyOCcTpyKTypa
TUIEHOK

OpueHTHPOBaHHAs KPUCTAJIIN3aLUs IUIEHOK. DIMUTAKCHUS.
Kpurepnu nporuosa opueHTanuu.

Poct nnenok no ®onsmepy u Bebepy. Kuneruka 3apoxae-
HUS U pOCTa, CTPYKTYpa, CyOCTPYKTYpa.

Poct no ®panky u Ban nep Mepse. CTpykTypHBbIE U Cy0-
CTPYKTYPHBIE IIPEBPALICHUS IIPH POCTE TUICHOK.

Poct no Crpanckomy u Kpacranosy.

O06pa3oBanue 1e(eKTOB B IPOLECCE POCTa IICHOK.
HanoctpykTpHble MaTepuainbl. @yHKIIMOHAIbHbIE HAHOMA-
Tepuaisl. PeanbHast KpucTaimdeckas CTpyKTypa HaHOCT-
PYKTYPUPOBaHHBIX MaTepUAIOB.

JleeKThl KpucTayuIMYecKoi peleTky HaHoMaTepuasoB. 3a-
BHCHMOCTb IIEpHUOJA KPUCTAIINYECKON PEIIETKH OT pazMepa
HaHOKpHUcTaula. MUKpOHAIPsKEHUE KPUCTAIUNINYECKOH pe-
LIETKH B HAHOMartepuanax. /{01 MoBepXHOCTH B HAHOMATE-
puanax. [loBepxHocTHBII noTeHunan ['n6oca

https://edu.vsu.
ru/course/view
.php?id=6283

14

I'erepocTpyk-
TYpBI

I'erepocTpykTypsl. Buasl rerepoctpykryp. CTpoeHHE MEX-
(ha3HBIX TPAHUII B TE€TEPOCTPYKTYPAX.

[TonynpoBOIHUKOBBIE TETEPOCTPYKTYPHI - OCHOBA MTPHUOOPOB
CBUY-TexHUKH, CUCTEM CBSI3H, TEIEKOMMYHHUKAIINI, BBIYMC-
JINTEJIBHBIX CUCTEM, OITOSJIEKTPOHUKH, KBAHTOBOM HAHO- U
CIIUHTPOHMKH.

I'eponepexo - OCHOBHOM 3JI€MEHT reTepocTpykTyp. [1o-
CTPOEHUE SHEPIeTUUECKON TUarpaMMbl B MOJIENH HI€ATIbHO-
ro rerepornepexona. [IpaBuiio 31eKTpoOHHOTO CpoICTBA —
npaBuiio AHepcoHa. XapaKTepUCTUKU MOJIYIPOBOJHUKO-
BBIX T€TEPONEPEX0/I0B: MMUPUHA 3aMPEIICHHON 30HBI; TEp-
MOJMHAMUYecKasi paboTa BbIXO/a; PACCTOSIHUE OT YPOBHS
®depmu 10 ypOBHS BaKyyMa; JISTHPOBAHKUE MaTeprana;
CPOJICTBO K 3JEKTPOHY

1.5

OcobenHoctu
CBOWCTB

Oco0eHHOCTH CBOWCTB TOHKHX IIJICHOK. [IposiBiienust pas-
MepHOTO 3 (HeKTa MEXaHUUECKUX, ITCKTPUUECKUX, MATHHT-
HBIX, TETJIOPU3NYECKUX, ONITUYECKUX CBONCTB.

https://edu.vsu.
ru/course/view
.php?id=6283




OCHOBHbBIE IPUHIIMIIBI IUTAHAPHOHN TEXHOIOTUHU. AJTre3usl. https://edu.vsu.
JIutorpadus. Perrrenonurorpadus. DIeKTpoHHO-IydeBast | ru/course/view
aurorpadpus. e OJIM30CTH. .php?id=6283
AHU30TpOIHUS CBOUCTB. AHU30TPOITUSI HOHHOTO JISTHPOBa-
HUsS. ABTOSMUTAKCUS KpeMHUS. MOJIEKYISIpHO-ITy4eBast I~
TaKCHsl.
2. [IpakTHyeckue Pemenne 3a1a4, 0TBeThI HA BONPOCHI M BHINOJIHEHHE
3aHATHSA pacyeTHO-TPaduIeCcKOro 3a/IaHu 10 TeMe
2.1 | Meroasl nony- | Tepmudeckoe M HOHHO-TITIA3MEHHOE HAHECEHHUE MMOKPBITUI;
YCHUS TUICHOK U
2.2 | rerepocTpykTyp | [ImazMoxumuueckoe ¥ HOHHO-TYy4eBOE HAHECECHHUE MMOKPHI-
THH,
2.3 | Bugpl pocra, MexaHU3MBbI 3apOKIICHHSI ¥ POCTA KOHJICHCATOB B BAKYyMeE
2.4 | cTpyKTypa u Onurakcud. Kputepuu nporuo3a opueHTaluy IeHOK Ha
cyoCcTpyKTYypa OPUCHTUPYIOIIUX MOIJI0XKKAX.
TUICHOK
2.5 | I'erepocTpyk- MexhasHble TpaHHIIBI B TETEPOCTPYKTYpPaAX.
TYpBI
DHepreTuyeckas [uarpaMMa B MOJIEIH UJI€ATbHOTO TeTepo-
nepexoaa.
2.6 | Ocobennoctu Pa3mepHnbiii 3 PekT MexaHNUECKUX, TIEKTPUUECKUX U OIl-
CBOICTB THUYECKHUX CBOWCTB IIJICHOK.
2.7 [TpuHIKITBI TUTAHAPHOM TEXHOIOTHH. (OTOMA0IOHKI. JInTO-
rpadus. DPPexT 61m30CTH.
2.8 AHM30TPONHUS CBOMCTB TOHKUX TUICHOK. AJIre3usl.
3. JlabopaTopHbie padoThl
3.1 | Meroabt Hanecenue mieHKN aTFOMUHIS HA KPEMHUEBYIO TTOJIOKKY
MOJTy4eHUs METOJIOM TEPMUYECKOTO NCTIAPEHHUS
3.2 | IUICHOK H CuHTE3 MICHOK TBEPAO0To pacTBOpa MaJUIauil — MeIlb METO-
TETEPOCTPYKTYP | JOM MAarHETPOHHOTO PACIbUICHUS
3.3 CuHTe3 IJICHOK OKCH/Ia METOIOM aHOHOTO OKHCIICHHUS https://edu.vsu.
AIFOMUHHS ru/course/view
3.4 | Ocobennoctu Onpenenenre (azoBoro cocrasa IIEHOK TBEPAOTo pacTBopa | .php?id=6283
CBOMICTB naaiaaui — Mmeap MetogoM PJJ
3.5 N3mepenue aare3nu mIeHOK TBEPAOro pacTBOpa NaJuIagui —
MeJIb METOJIOM CKPETU-TECTUPOBAHMSI.
3.6 OnpeneneHne TEKCTYPhI IIICHOK TBEPOro pacTBOpa majuia-
Iuii — Meap metogoM JIBD
13.2. TembI (pa3aesibl) AUCUMILIMHBI M BUAbI 3AaHATHIA
Ne Buel 3ansTHii (4acoB)
HaumeHnoBanue TeMbI
n/ Jlek- IIpakTuue- Camocros-
(pa3znmena) TUCIMTUTMHBI JlaGopaTopHbie Bcero
I 005071 CKUE TenbHas pabora
1 | Beenenue 2 2
5 MeTo bl TTOJTYYeHUS TUICHOK 10 6 16 10 42
U TeTEPOCTPYKTYP
3 Bugpl pocra, cTpykTypa u 10 8 20 38
CyOCTPYKTYypa IUICHOK
4 | I'eTepoCTpyKTYpBI 8 8 8 24
5 | OcobeHHOCTH CBOWCTB 10 8 14 6 38
HUroro: 40 30 30 44 144




14. MeTtoanueckue yKkazaHusi 1Js1 00y4aromMXxcsl M0 0CBOCHUIO U CHUTITHHBI
(pexomeHnOayuu 0OY4arOWUMCA N0 0CBOEHUIO OUCYUNTUNBL: pAOOMA ¢ KOHCHEKMAMU JIeKYull, npe3eHma-
YUOHHBIM MAMEPUANIOM, 8bINOJIHEHUE NPAKMUYECKUX 3A0aHULL, Mecmos, 3a0aHULl mexkywel ammecmayuu

um.o.)

OpFaHI/I3aI_II/I$I HU3YyUCHUA JUCHUIINIMHBI OPCAIIOIaractT:

° HN3YUCHUEC OCHOBHBIX U JOIIOJTHHUTCIBHBIX JIUTCPATYPHBIX HCTOYHHUKOB,

° BBITIOJIHCHHUE IPAKTHYECKOI'O 3aJaHus;

° TeKYH_[I/Iﬁ KOHTPOJIb YCIICBAEMOCTHU B (bopMe YCTHOI'O OITpOcCa 110 OCHOBHBIM pasjcjiaM AUCHUILIIN-
HBI.

15. IlepeyeHb OCHOBHOI M J0MOJHUTEILHON JUTEPATYPbI, PECYPCOB HHTEPHET, HEOOXOAUMBIX J1JIs1
OCBOEHHSI JAUCHMIUIUHBI (CHUCOK UMEPAMYpbl OPOPMIAEMCcs 6 COOMEEMCMEUU ¢ MmpebosaHUsMu
T'OCT u ucnonv3yemcs 06was ck8o3nas Hymepayus 0Jis 6cex U008 UCTOYHUKOB)

a) OCHOBHAas JTUTEparypa:

Ne /i Ucrounnk
l'ottmeiin I'. ®u3nko-XxUMHYECKHUE OCHOBBI MaTepuanoBenenus / I'. I'oTTiireiis; nep. ¢
1 auriL.; oA pen. B.I1. 3nomanoBa. - M. : bunowm. Jlabopatopus 3Hanuit, 2009 — 400c.:

WJI.- (myummii 3apyOeskHbIi y4eOHUK).

Tpeteskos 10./]. BBeaenue B xumuto TBepaodasusix matepuanon. / FO.J1. TpeTbskos,

2 B.II. ITyrnses. Cepust: Kimaccuueckuit yauBepcuterckuii yaeOHuk. — M. : Hayka, 2006. —
400 c. U3n. «Hayka»

Uesner B.M. ToHkue mIeHKH HEOPTaHUYECKUX MaTEpHaIoB: MexaHu3M pocTa U Cy0-
crpykrypa. / B.M. UeBnes. yueb. nocodue. — Boponex: UITL[ BI'Y, 2008. — 496 c.

0) IONOJIHUTENbHAS IUTEpaTypa:

Ne /it Hcrounnk

Ap3zamacos b.H. Marepuanosenenue. / b.H. Ap3zamacos u ap. — M. : U3zg. MI'TY

4
uM.baymana, 2003. — 256 c.

S) Pxxesckast C.B. Marepuanosenenue. / C.B. Pxesckas. - M. : Jloroc, 2006. — 304 c.

6 Enucee A.A. ®yHkunoHanabHble HaHOMaTepuansl. / A.A. Enucees, A.B. Jlykamms;
nox pen. FO.Jl. Tperbsakosa. yueb. mocobue. - M. : dusmatiut, 2010. - 456 c.

7 I'yceB A.M. Hanokpucramnmnyeckue marepuainsl. / A.W. I'yce, A.A. Pemnens. — M. :
®dusmataur, 2000, 224 c.

8 N.I1. Cy3naneB. ®U3NK0-XUMHsI HAHOKJIACTEPOB, HAHOCTPYKTYP U HAHOMAaTEPHAJIOB. /
N.I1. Cy3naneB. Komknura.- M. : 2006 - 592 c.

9 AnnpeeBa A.B.OcHOBBI (QHU3UKOXUMUU U TEXHOJIOTHH KOMIIO3UTOB: yueb. mocodue Jiist
By30B. / A.B. Anzpeesa. - M.: UTIPXKP, 2001. — 192 c.

10 OxkcuanHas kepamuka: cnekanue u nomydects. / B.C. bokynos B.C., A.B. bemsikos u
ap. — M. : U3n. PXTYVY, 2007. - 584 c.
Hesnes B.M., KocunioB A.T. u 1p. MeTo b1 HiCCIIeIOBAaHUS aTOMHOM CTPYKTYPHI U CyO-

11
CTPYKTYpbI MaTepuasioB. Yu.nmocobue. M3a.Bop.roc.rexn.ynus. 2003, 485 ¢

B)MH(OPMALMOHHBIE AJIEKTPOHHO-00pazoBaTeIbHbIE pecypchl (O(UILInaNIbHBIE PeCypChl HHTEPHET)™ !

Ne /i Pecypc

12 https://www.lib.vsu.ru/ - caiim 3onanvnou Hayunoti bubnuomexu Boponesicckoeo cocy-
0apCcmeeHH020 YyHugepcumema
13 | http://www.nanometer.ru/ - Hanomexnonoeuueckoe coobuecmso « Hanomempy



https://www.lib.vsu.ru/
http://www.nanometer.ru/

mexnoao2ull 6 P®

http://www.nanonewsnet.ru/ - nosocmu nanomexnono2uil, UHGOPMaAYUOHHO-
14 | ananumuueckoe uzdanue, NOCEAUIEHHOE BONPOCAM NONYIAPUZAYUU U PA3EUMUS HAHO-

15

http://www.rusnanonet.ru/ - urnghopmayuonno-anarumuyueckuti nROpmai poCCUNCKOU Ha-
YUOHAILHOU HAHOMEXHOIOSUYECKOU Cemu

* Brauane ykaspiBatoTcsi DbC, ¢ KOTOpeIMH MMEIOTCs oroBopa y BI'Y, 3aTeM OTKPBITBIE AJIEKTPOHHO-
o0pa3zoBaTeIbHBIC PECYPCHI

16. IlepeyeHb y4eOHO-METOAUYECKOro oO0ecmedYeHUs] UISI CAMOCTOSATEJNbLHOWH padoThl (yueOHO-
MemoouyecKue peKomeHoayuu, nocoous, 3a0auHUKU, Memoouieckue yYKa3anus no 8blNOIHeHU0 npaxkmu-
yeckux (KOHMpOILHLIX) pabom u 0p.)

Ne i/t

UcTounuk

1

HesneB B.M. ToHkue MIIEHKH HEOPTraHMYECKUX MaTepUaioB: MexaHu3M pocTa u cy0-
ctpyktypa. / B.M. Hesnes. yue6. mocodbue. — Boponex: UIIL BI'Y, 2008. — 496 c.

ToHKMe MIEHKU U TeTEPOCTPYKTYPHI : COOPHUK 3a]a4 U BOIPOCOB : yueOHO-
METOJIMIECKOE TTOCOOHE JIJIS BY30B : I CTyM. 4 K. XUM.1 3-4 K. pu3. paKyIbTETOB Ha-
2 npasieHus 020300 - Xumus, puznka 1 MexaHuka MmarepuaioB] / coct.: B.M. Hesnes,
A.C. ITpmwxumoB .— Boporex : M3natenscko-nonurpadudeckuii neHTp Boponexckoro
roCyJapCTBEHHOr0 yHuBepcurera, 2013

COopnuK 3a1a4 110 Kypey "®usnka ToHkuX mwieHoK" (Mertoanyeckue ykazanus) B.M.
Uesnes, benonoros E.K., U3narensctBo BI'TY, Boponex, 2004r. 30c.

17. I/IH(l)OpMaIII/IOHHI)Ie TEXHOJOI'MA, HCITOJb3YEMBbIEC IJI peain3aluu y'leﬁHOﬁ AUCIHUIIJIMHBI,

BKJII0YAsl IPOrPaMMHOe o0ecniedenne 1 HHGOPMAIMOHHO-CIIPABOYHbIE CHCTeMbI (IIPU HE00XO0aHU-
MOCTH)
IYMK https://edu.vsu.ru/course/view.php?id=6283

18. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne TUCHUIINHbI:

IlepconanbHble KOMIIBIOTEPHI ¢ AOCTYNIOM B MHTepHET; MynpTuMeaniinbiil npoektop BENQ, skpaH, Ho-
yTOYK.

19. ®oHa OLIEHOYHBIX CPECTB:
19.1. TlepeuyeHb KOMIETEHIHIi ¢ yKa3aHHEM ITANOB (JOPMUPOBAHUS H MJIAHUPYEMBIX Pe3yabTa-

TOB 00y4eHHs

No HaumenoBanue pasnena qucuun- Komnerenmusi(u) | Uuaukatop(sl) | O1ieHOUHBIE CpeICTBA
n/n | JIUHBL (MOZYJIS) JIOCTHKEHUS
KOMTICTCHITHH
1 Mertoapl ony4eHus MICHOK U Te- T1K-2 [1IK-2.1 Pemenne 3agau, oTBe-
TEPOCTPYKTYp. Tepmuueckoe Hane- ThI Ha BOTIPOCHI U BBI-
cenue, Monno-nnazmenHoe Hanece- MOJIHEHUE PacYeTHO-
Hue; Ilnazmoxumuueckoe ocasxcoe- rpaduvecKoro 3a1aHus
Hue, HonHno-nyuesoe ocadxcoenue, 0 TeMe
Xumuueckoe ocadxcoenue uz napo- [MpakTryeckoe 3axanue
2a308601i a3zvl. Ne 2.1
JlabGopaTtopHast pabota
Ne 3.1
2 Bunei pocra, crpykTypa u cyo- [IpakTrueckoe 3ananue

CTPYKTypa TieHoK. OpueHmupo-
BAHHASL KPUCMATIU3AYUSL NIICHOK.
Onumaxcus.

Ne 2.4

JlaGopaTopHas pabota
Ne 3.4

Pemenne 3amaq, oTBe-
ThI HAa BOIIPOCHI U BbI-
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MOJIHEHUE PaCcYeTHO-
rpagu9IecKOro 3aaHus
0 TeMe

3 I'emepocmpykmyper.  HanoTexHo-
JIOTUU ¥ HAHOCUCTEMBEI.
4 OcobGennoctu cBoiicTB. [IposiBie-

HUS pa3MepHoro 3¢ dexra MmexaHu-
YECKUX, AICKTPUICCKUX, MATHUT-
HBIX, TETTOPU3NIECKUX, ONTHYE-
CKHX CBOMCTB.

I1K-2.2

Pemenne 3amaq, orBe-
ThI Ha BOTIPOCHI U BbI-
TIOJTHEHUE PacueTHO-
rpadUuecKoro 3aaHus
0 TeMe

IIpakTrueckoe 3ananue
Ne 2.2

JlaboparopHast pabota
Ne 3.2

IIpakTrueckoe 3ananue
Ne23,25,2.6,2.7,2.8
JlabopaTtopHas pabota
Ne 3.3,3.5,3.6
Pedepar

* B rpade «®OC» B 00s43aTeNbHOM MOPSIIKE MEPEUUCISIOTCS OLIEHOYHBIE CPEICTBA TEKYIIEH U IpoMe-

KYTOYHOU aTTECTALUM.

19.2 Onucanue KpuTepHeB M IIKAJIbl OLCHMBAHUS KOMIeTeHUMI (pe3yJbTaToB 00y4eHHs]) NPH

NPOMEKYTOYHOM aTTecTallul

Jlist oeHMBaHUA Pe3yIbTaTOB 00yUEHHsI Ha 3a4€Te UCIIOIb3YETCs — 3aYTEHO, HE 3a4TE€HO
CooTHolleHne oKa3aTenel, KpUTepUeEB U IIKaJIbl OLIECHUBAHUS PE3y/IbTaTOB O0yUEHUSI.

KpI/ITepI/II/I OLICHUBAHU KOMIETECHIINI

YpoBeHb
chopmupo-
BaHHOCTH
KOMIIETEH-
Ui

[IIxama orteHOK

3HaeT M MOHMMAET CYIIHOCTh pa3MepHoro s¢ddexra; 3HaeT
OCHOBHBIE€ IOJAXOJbI CO3/JaHMS TOHKUX IUICHOK M IIPOBEICHHUS
UCCICNOBAHUM MX CTPYKTYpPbl M CBOWCTB;, YMEET TI'OTOBUTH
0o0pa3ibl A7 CCIEI0OBAHUS; BIIaIceT HABBIKAMH HCIIOJIb30BaHMS
METOAMK M IIPUMEHAET UX IpPU  PpELICHUU 3a1a4
MaTepuaioBeeHUs 0e3 MPSAMbIX YKa3aHUN Ha TOPSAOK JIeHCTBUI
JUls peleHus. BiajgeHue OCHOBHBIM MaTEpHUAIOM Kypca, HacT
IIOJIHBIE Y TPaBUJIbHBIE OTBETHI HA 3a4ETe.

Ilopozoewiii
YpOGeHb

3aumeno

HNmeer OpeaACTaBJICHUEC O COACPKAHNU JUCHUIIIMHBI, HO HC 3HACT
METOAMK M (PU3NYECKHX NPUHIMIIOB; HE YMEET HpPOBOIUTH
U3MEpPEHUs apaMeTpoB HAHOOOBEKTOB U HAHOCUCTEM; HE UMEET
HaBBIKOB 00paOoTKM pe3ynbTaToB. CyYHIECTBEHHO HCKaKaeT
OTBETHI 10 Borpocy. OTcyTcTBUE 3HAHUI MO BOIpOCy OuiieTa Ha
3a4CTC NJINM HEBCPHBIC, 3BHAUYUTCIIbHO HCKA)KCHHBIC OTBCTEI.

He zaumeno

20. TunoBble OLICHOYHBbIE CPEACTBA U METOAUYECKHE MATEPHAJIbI, ONIpeAe/sIIoNe MPoueaypPbl Olle-
HUBaHUA (3a1aHUSl, MAaTEPHAJIbI VISl OLlEHKU 3HAHMI, YMEeHUI, HABBIKOB M (WJIH) ONBITA JesTe/b-
HOCTH, XapaKTepu3yme 3Tanbl (()OPMHPOBAHUS KOMIIETEHIUH B Mpolecce 0CBOeHUs1 00pa3oBa-

TeJbHOH MPOrpaMMbl
20.1 Tekyumii KOHTPOJIb yCIIeBAeMOCTH




IlepeyeHb BONPOCOB K 3a4eTy:

1. Pasmepuslii 3¢ (hekT CTPYKTYphI U CBOWCTB B TOHKUX TUIEHKAX

2. Craauu pocTa IJIEHKH: 00pa30BaHKE 3apOJIbILIeH U OCTPOBKOBOM CTPYKTYpBI; KOAJIECLHEHIIHsI OCT-
POBKOB; 00pa3oBaHue JTaOMPUHTHON CTPYKTYPHI; (HOPMUPOBAHHE KOMITAKTHOH IIJICHKH.

3. MeToab! nosTy4eHus! TOHKUX IUIEHOK.

4. ['erepocTpykTypsl. Buasl rerepoctpyktyp. CTpoeHue Mex(asHbIX IPaHHIl B TETEPOCTPYKTYPax

S. TepMmuueckoe ucnapeHue u KOHJCHcalus B BAKyyMe.

6. CpoiicTBa TOHKMX IUICHOK. lIposiBieHust pazmepHoro 3¢ ¢exkra MEXaHHYECKHX, DJICKTPUUECKHX,
MarHUTHBIX, TEMI0(PU3NYECKUX, ONTUYECKUX CBOMCTB.

7. TepMoOpe3UCTUBHBIN, ANEKTPOHHBIA M MHIYKLIMOHHBII HAarpeB HcIapseMoro Mmarepuaina. JJek-
TPOHHOJIY4€BOE UCIIApEHUE, Ja3epHast a0JaLusl.

8. MeToap! KOHTPOJIS TBEPAOCTH U IPOUYHOCTH TOHKUX IUICHOK.

9. MeTobl KOHTPOJI MaKpO- U MUKPOHANPSKEHUIN TOHKHMX IUICHOK.

10.  HMonHo-TUIa3MEHHOE, peaKTUBHOE HOHHO-TIA3MEHHOE PACcTbUICHUE U KOH/ICHCAINS B BAaKyyMe.

11.  T'eTepocTpyKTyphl: KBaHTOBBIE€ SIMbl; KBAHTOBbIE MPOBOJIOKH; KBAaHTOBBIE TOUYKHU; CBEPXPELIETKHY;
KBAHTOBBIE MUKPOPE30HATOPHI; (POTOHHBIE KPUCTAILIBI.

12. KartogHoe pacnbiieHHe. MarHeTpoHHbIE METObl HAaHECEHUs] KOHJICHCUPOBAHHBIX CJIOEB. HOHHO-

Jy4eBOE pacrbUICHHUE.
13. I'erepoctpykrypsl I, 1T u 111 Tunos.

14. Xumuueckue, PU3UKO-XUMUYECKHE METO/bI HaHECEHUs. 30JIb-TelIb METOJI. XUMHUECKOE OCaxKIe-
HUE U3 naporazoBoi ¢azpl. [TnazmoxuMuyeckoe ocaxxiaeHue.

15. ITopucTsie TOIYIIPOBOIHUKOBBIE MATEPUATIBL.

16.  OpueHTHpOBaHHAs KPUCTAIUIN3ALUS IJICHOK.

17.  HampaBneHusi NpUMEHEHHUS T€TEPOCTPYKTYP B MUKPODJIEKTPOHUKE: MOIYIPOBOJHUKOBBIE J1A3€PHI,
na3epsl Ha rerepocTpykTypax Il Tumna.

18.  dynnepeHsl, HAHOKJIACTEPHI, HAHOTPYOKH.

19.  HampaBieHusi MpUMEHEHUSI TETEPOCTPYKTYP B MHKPOIJICKTPOHUKE: CBETOAHMOMBI; COJHEYHEIC
3JIEMEHTHI U (POTOAETEKTOPBI; OIYIPOBOJHUKOBAS MHTETpaIbHAasl ONTHKA.

20. Kpurepun nporsosa opueHTHpOBAaHHOM KpUCTaiM3auu. Moaens Yontona — Poguna.

21.  HanpaBieHusi NpUMEHEHUs T'€TEPOCTPYKTYP B MHUKPOIJIEKTPOHUKE: OUIONISPHBIE TPaH3UCTOPBHI;
peoOpa3oBaTeIy JUIMHBI BOJHBI U3JIyUYEHUS; XOJI0JHbIE KaTO/bI.

22.  3apoxaeHue U POCT TOHKHX IUICHOK Mo MexanuzMy Poibmepa u Bebepa.

23.  TexHONOTHYECKHE OCOOCHHOCTH CHHTE3a TeTEPOCTPYKTYP: CTPYKTYPHI C MAJIBIM HECOOTBETCTBUEM
[1apaMeTPOB PEIIETKH.

24.  KuHeTHKa 3apOXKJCHUS M POCTa TOHKHX IUICHOK.

25.  TexHoJormueckue 0COOEHHOCTH CHHTE3a TeTePOCTPYKTYP: UCHOIb30BAHUE MHOTOKOMITOHEHTHBIX

TBEPJIBIX PACTBOPOB JIJISI COTIIACOBAHMSI ITAPAMETPOB PEIIETKH.
26.  CrpykTypa U CyOCTPYKTypa TOHKUX IIJICHOK.

27.  TexHomormueckue 0cOOEHHOCTH CHHTE3a Te€TEPOCTPYKTYp: MCIIONB30BaHUE TEXHOJOTHHA SIUTAK-
CHAIbHOTO BBIPAIIMBAHMS CJIOEB.

28. 3apoKIeHUE U POCT TOHKHUX IJIEHOK 1o Mexanusmy ®panka u Ban nep Mepae.

29.  Meroa SNIUTAKCUU U3 MOJIEKYJISIPHBIX TTyYKOB

30.  CrpykTypHBIC H CYOCTPYKTYPHBIE MPEBPAIICHHUS ITPH POCTE TUICHOK.

31.  Meroa razoda3Hoil SNUTAKCUU U3 TAPOB METAIIOOPTAHUYECKUX COCTUHEHHH

32. 3apoxaeHNe U pOCT TOHKUX IUICHOK 110 MexaHnu3Mmy Ctpanckoro u Kpacranosa.

33.  Pe3oHaHCHOE TYHHEIHUPOBAHHE B CTPYKTYpPaxX C IBOMHBIM OapbepoM U B CBEPXpEIIETKAX
34. MeTtoap! KOHTPOJIS (Pa30BOTO COCTaBa TOHKUX IJICHOK.

35.  CtumynupoBaHHOE M3IIyYECHHE IIPU PE30HAHCHOM TYHHEIIMPOBAHUH B CBEPXpEIIETKAX
36.  Metoabl KOHTPOJIS FTEMEHTHOTO COCTaBa TOHKUX TJICHOK.

37.  IlceBmomMop(dHBI pOCT reTepoCTPYKTYP.

38. MeToapl KOHTPOJIS CTPYKTYPBI TOHKHUX TJICHOK.

39.  Meroa cyOMOHOCTIOWHOTO BhIpAIIMBAHUS



40.  MeTozapl KOHTPOJIS TOMOrpaduy MOBEPXHOCTH U MIEPOXOBATOCTH TOHKHUX TJICHOK.

41.  TexXHOJIOTHYECKHE OCOOCHHOCTH CHHTE3a FeTePOCTPYKTYP: TIOJABICHHE POCTA AUCIOKAIUN HECO-
OTBCTCTBUA IIPU SMUTAKCUAIIBHOM HapallluBaHUU.
42.  MeToapl KOHTPOJIS aAre3uu TOHKUX TUICHOK.

20.2 IlepeyeHb MPpaAKTHYECKHUX 3aJaHU I
TecToBbIE 3a1aHUA

BapI/IaHTbI TEeCTOBBIX 3aJaHUH JJ1s MPOMEKYTOYHOT'0 KOHTPOJIA y'leﬁHBlX JOCTHKEHMI CTYACHTOB

UToOB! yBETUYHTH pa3Mep «3apOJIbIIIICi» CIeayeT:
1.Yy4muTh BakyyM B Kamepe

2.IloHu3uTh TEMIIEpaTypy MOTO0KKHI

3.11oBbICUTH TeMIIEpaTypy MOIOKKH

4.11oHU3UTH CKOPOCTh HAIBLJICHUS

Kakum cnocoOoM Hemnb3si CHU3UTHh HEPABHOMEPHOCTh HaNbLISIEMON TIIIEHKU?
1.YBenuyeHue pacCTosHUS OT UCTOYHHUKA

2.Bpaiienne moaoxKKu

3.VYBenuueHue CKOpOCTH HalbUICHUs

4 Ilpunanvie moUI0KKe chepudeckoil popmbl

W3 kakoro marepuana peKOMEHAYIOT U3TOTABIMBATh MAacKH - TpadapeTsi?
1.Hepxageromas craib

2.010BO

3.CBuHen

4.1lnactux

Kakoii n3 MeTannoB uMeeT HauOOJIBIIYI0 CKOPOCTh PACTIBIICHUS MPHU IEKTPOHHO-TYYEBOM METOJIE Ha-
MbUIEHUA?

1. Tutan

2.Bonsppam

3.MomubaeH

4. AmroMUHHR

[Tpu KakOM JTaBICHUU MPOU3BOAMNTCS HOHHOE PACTIBUICHUE B TUOJHOM cucTeme?
1.760 Topp

2.mopsiaka 10'3T0pp

3.MeHee 10-6T0pp

4.mopsaka 10'5T0pp

UT0 HE OTHOCUTCS K MPEUMYIIECTBAM HAIBIJIEHUS TUIEHOK METOJIOM HOHHOTO PACTBUICHUS ?
1.Bonbias muomaae pacupUIieMON MUILIEHU

2.MutieHp npeacTaBisieT cOO0M NCTOYHHK JTUTEIHLHOTO ACHCTBUS YaCTUI] HAHOCMMOTO MaTepuasa
3.IloTok ocak1aeMbIX Ha MOBEPXHOCTh MOJIJIOKKH YaCTHUIL ABJISIETCS] Xa0TUYECKUM

4.bosnbias SHEPrus KOHAECHCUPYIOIINUXCS aTOMOB

Kakoii crioco6 npumeHsieTcst sl pacblICHUS TUAIEKTPUYECKUX MaTepHaioB?
1.PagrouacToTHBIM MarHeTpoH

2.JInonHasi KOHCTPYKIUSA

3.MaruetpoH

9Kakoit cioco6 npuMeHseTcst Ui peakKTUBHOTO PaCIIbUICHUS?



1. Tepmuuecknii

2.JlnonHasi KOHCTPYKIUSA
3.MaruetpoH
4.Paio4acTOTHBIA MarHeTpoOH

HepnocraTok peakTHBHOTO pacrbluieHus?
1.HepaBHOMEpPHOCTH HAHOCUMOM TUIEHKH
2.BHyTpennue neeKThl MICeHKH
3.Hu3kas ckopocTh pacublICHUS
4.11lepox0oBaTOCTh MOJYYCHHOMN TIICHKHU

B kakoii 061acTi MarHeTpOHHOTO PaclbUINTEN KOHLIEHTPALM M1a3Mbl HauOoJIbIIas?
1.ITo BceinoBepXHOCTH KaToa

2.Bo3zie anona

3.Bo BceM npomexxyTke MeXy MOJI0KKOW U KaToI0M

4.B o0nactu MakCUMaIbHON KOHLEHTPALUU 3JIEKTPUYECKOI0 M MAarHUTHOT'O TOJIS

[Ipu kaKoM cBeTe U3MepEeHHe TONIIUHBI IUIEHKH METOI0M MHOTOJTy4eBOil HHTephepoMeTpun OyaeT Tou-
Hee?

1.KpacHpbiii

2.3eneHbIi

3.Cunuit

J11s1 4ero oXJIaKIaroT KBAPIEBbIN TaTUnK?

1.Jlns1 yBenmuueHust aare3un mieHKH

2. ]I NCKITFOUYEHHM S TIOTPEIIHOCTH CBSI3aHHOM C pe30HAHCHOW YacCTOTON KBapIIEBOTO 3JIEMEHTA
3./1151 moBBILLIEHNS] PABHOMEPHOCTH TJIEHKH

Kakoit u3 pakTopoB MeHbIIIE APYTUXBIUSAET HA BEIMUUHY aATE3UH TUICHKH K MOJI0KKE?
1. TonmuHa MOIy4YEHHOH TUIEHKH

2.Marepuan IIEHKH

3.CKOpOoCTh HaNBUICHUS

4.Temneparypa MOAJIOKKH

TexHonorust MaTepraaoB 3JIEKTPOHHON TEXHUKU: JIaOOPATOPHBINA MPAKTUKYM

20.2.1 Tlepeuyennb 3a1aHuii 115 KOHTPOJIBHBIX padoT
KoHTpoJibHbIE BONPOCHI
Pa3mepHbIif 3 heKT cTpYKTYphI M CBOMCTB B TOHKHUX IJIEHKAaX
1. Metoap! NOTY4YEeHUS! TOHKUX TICHOK.
2. Tepmuueckoe McTapeHre ¥ KOHACHCAIHS B BaKyyMe.
3. Tepmope3uCTUBHBIN, AJIEKTPOHHBIN UM MHAYKIMOHHBIA HarpeB HCIapseMoro marepuaia. JJek-
TPOHHOJIY4€BOE HCIapeHue, JlazepHas aOsiusl.
HoHHO-TUIa3MEHHOE, pEaKTHUBHOE HOHHO-IIJIA3MEHHOE PACTIBUIEHUE U KOH/IEHCAIUS B BAKyyMe.
Karonnoe pacnbuienne. MarHeTpoHHbIE METO/bl HAHECEHUS! KOHICHCHUPOBAHHBIX CJIOEB. HOHHO-
JIy4€BOE PaCIbIICHHUE.
6. Xumndeckue, PU3NKO-XUMUIECKHE METOJIBI HAaHECEHHsI. 30JIb-TeIh METOJ. XMMHUYECKOE OCaXKIe-
HUE U3 aporazoBoii ¢azel. [InazsMoxuMuyeckoe ocaxaeHue.
OpueHTHpOBaHHAS KPUCTAIIIN3ALUS TUICHOK.
Kpurepun nporaosza opueHTUPOBaHHON KPHUCTAJLIN3ALINH.
3apoxaeHNE U POCT TOHKUX IUICHOK 110 MexaHnu3Mmy doasMepa u Bebepa.
10 Kunernka 3apox1eHusl U pocTa TOHKUX IJIEHOK
11. CtpykTypa u cyOCTpYKTypa TOHKUX IUICHOK.
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12. 3apoxaeHne 1 pocT TOHKHX IUIEHOK Mo Mexanusmy @panka u Ban nep Mepse. CTpyKTypHBIE U
CyOCTPYKTYpHBIE IIPEBPALLEHUS IIPU POCTE TUIEHOK.

13. 3apoxaeHre U POCT TOHKHX TUICHOK 1o Mexanu3my CtpaHckoro u KpacraHosa.

14. T'erepocTpykTypbl. Bunel rerepoctpykryp. CTpoeHne Mexk(pa3HbIX TPaHUL] B T€TEPOCTPYKTypax

15. OcoGeHHOCTH CBOWCTB TOHKHX IJICHOK. [IposiBienust pazmepHoro 3pdexra MeEXaHMYECKUX, JIeK-
TPUUYECKUX, MATHUTHBIX, TEIUNIOPU3NUECKUX, OITUYECKUX CBOMCTB.

16. Cragum pocrta IUIEHKU: -00pa3oBaHHE 3apOJbIIICH U OCTPOBKOBOM CTPYKTYpPHI;-CpPAaCTaHUE WU
KOQJIECIIEHLIUsl OCTPOBKOB;-00pa30BaHUE KaHAIOB (JJAOMPUHTHAs CTPYKTypa);- (OpMHUpOBaHHE
CIUIOLIHOM (KOMIAKTHOM) ILJICHKH.

17.TerepoCTpyKTYypbl: OCHOBHBIE IOHSTHS; KBAaHTOBBIC SIMbl; KBAHTOBBIC IPOBOJIOKU; KBAHTOBBIE
TOYKH; CBEPXPEIIETKN; KBAHTOBbIE MUKPOPE30HATOPHI; (JOTOHHBIE KPHCTAILIIBI

18. Kitaccuueckue rerepoctpykrypsl. LIInpoko3oHHbli sMuTTep (U1 MOBBIIEHUS 3()(HEKTUBHOCTH
WHXXEKIIMH) THOJIA;

19. IlpuHuunuanesele Gusnyeckre TpeOOBaHUS K IeTEPOCTPYKTYpaM: XOpOlLIee COrjJacoBaHHE KpH-
CTAJUTMYECKOM PELIETKH, MaJlo€ HECOOTBETCTBUE TapaMETPOB;

20. TexHonornyeckue MpUEMbl CHHTE3a T€TEepOCTPYKTYp: UCIOJIB30BAHUE TBEPABIX PACTBOPOB IS
COIJIACOBaHUS NapaMeTPOB PELIETKH; UCIOJIb30BAaHUE TEXHOJOTUM 3MUTAKCUAIbHOTO BHIPALIUBA-
HUS C HU3KUMU CKOPOCTSIMH POCTa;

21. TexHHWYECKHE MOAXOJBI B CO3AAHUU I/ MPUOOPOB: MPUMEHEHHE METOJIa MOHOCIOWHOTO BBIpa-
IIMBAHUSA; TIOJABJICHHE PACIIPOCTPAHEHUS AUCIOKALMI HECOOTBETCTBUS;

22. IlpuMeHeHue 11/ TETePOCTPYKTYP: TOITYIPOBOTHUKOBBIH J1a3ep; CBETOIHOMIBI;

23. IlpumeHeHue /11 TeTepPOCTPYKTYP: COJIHEUHBIE AJIEMEHTHI, (POTOAETEKTOPHI;

24. TlpumMeHeHne T/I TeTePOCTPYKTYP: IUOJBI, TPAH3UCTOPHI, TUPHCTOPHI C Tepenavyeli CBETOBOTO
CUTHaJIa; Mpeo0pa3oBaTeNy JUIMHbI BOJIHBI U3TYyYECHHUS; XOJIOAHbIE KaTO/bI.

20.3. MeToauyeckne MaTepUaJbl, ONpeae/siione Npouelypbl OLeHMBAHUA 3HAHUI, YMeHMIi, Ha-
BBIKOB M (MJIM) ONBITA AeSITeILHOCTH, XapaAKTEePU3YIOUIMX 3Tanbl GOPMUPOBAHUS KOMIIETeHIHI

OneHka 3HaHWH, YMEHUN U HABBIKOB, XapaKTepHU3yIolas 3Tarbl (OPMUPOBAHUS KOMIIETEHIIMH B paMKax
M3Y4YEHUSI TUCIUILIMHBI OCYIIECTBIISIETCS B X0/I€ TEKYILIEH U MPOMEXYTOUHOM aTTecTalui.

Tekymas aTrecTanus NpoBOIUTCS B COOTBETCTBUU ¢ [TonoxkeHneM o Tekyliei aTTectaluu 00y4Jarommxcs
10 MpOrpaMMaM BBICILIET0 00pa3oBaHUs BopoHEKCKOro rocyaapcTBEHHOro yHUBepcuTeTa. Tekyias aT-
TecTalus MPOBOAUTCS B (hOpME YCTHOTO ONpPOCa, BHIIOJHEHUS MpakTHYecKoro 3aianus. Kpurepuu ore-
HUBaHUS IPUBE/IECHBI BBILIE.

IIpoMexyTouHas arTecTalysl IPOBOAUTCSA B COOTBETCTBUU € [lonoXkeHHEM O MPOMEXKYTOYHOM aTTecTa-
MU 00y4aroUIMXcs MO MPOrpaMMaM BBICIIETO 00pa30BaHUs.

KoHTponbHO-M3MepuTenbHble MaTepuaibl IPOMEKYTOUYHONW aTTECTalluM BKIIOYAIOT B ce0sl TeopeThue-
CKH€ BONPOCHI, O3BOJISIOLINE OLEHUTh YPOBEHb MOJyYEHHBIX 3HAaHUH.

IIpu oLleHMBaHMM UCIOJIB3YIOTCS KOJIMUYECTBEHHBIE IIKAJIbI OLIEHOK. KpuTepnun orieHMBaHMs NPUBEICHBI
BBIIIIE.





