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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)I/UIb HO}]FOTOBKH/CHCIIHZUIHZ&&III/IH: MaTCpruaAIOBCACHUC 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. PekoMeHn10BaHa: HAy4YHO-METOOMYECKMM COBETOM XMMUYECKOro dpakyrnbTeTa, npotokon Ne4
oT 25.04.2023
8. Yueonnrii roa: 2026-2027 Cemectp(bi): 8



9.llesn 1 3a7a4M Y4eOHOH AU CHUIINHBI:

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. MlnanupyemMble pe3yJbTAThl 00y4YeHHs MO JUCHMILINHE/MOAYII0 (3HAHUNA, YMEHUsI, HABBIKH),
COOTHECEHHbIE C IVIAHUPYEMbIMHU Pe3yJIbTaTAMH OCBOeHHMS 00pa30BaTeJIbHON NMpOrpamMMsbl (KoMmile-
TEeHUHSAMH BBHIYCKHUKOB):

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 | MEPCICKTUBBI MPUMCHCHHSI COBPEMCHHBIC
TOJAaX CHHTE3a U CHUHTE3a MaTe- TOHKOIUVICHOYHBIX MaTepHalioB B MHOIO-
CBOWCTBax MaTepua- pHAJIOB pa3iny- | YPOBHEBOM TBEPAOTEIBbHOU JIIEKTPOHUKE;
JIOB Pa3jMYHOTO Ha- HOTO Ha3Haue- HAIPAaBIICHUS UCCIIEI0BAaHUN TOHKUX IJICHOK
3HA4YE€HHUs, B TOM HUS (B TOM YHC- | U TE€TEPOCTPYKTYP;
qyucIie HaHOMaTe- Jie HaHOMaTe- yYMeTh:
puasoB, AN pele- pHAJIOB) B COOT- | BBIOMpPATh TEOPETHUUECKHE BAPUAHTBI U IKC-
HUA npocdeccuo- BETCTBUU C MO- | MEPUMEHTAJIbHBIE METO/IbI pelIeHUs (PU3UKO-
HaJbHBIX 3a/1a4 CTaBJICHHOM 3a- | TEXHOJIOTMYECKUX 3aJlad CHUHTE3a U IMpUMe-

naveit HEHUSI TOHKHUX IUIEHOK M TeTEePOCTPYKTYP;

(dbopMynIupoBaTh peKOMEHJAINK 10 U3MEHe-
HUIO CTPYKTYpPbl TOHKHX IUIEHOK JJIsi ONTH-
MH3alUU [1apaMeTPOB YCTPOMCTB MHKpPO- U
HaHORJIEKTPOHUKHU;

BJIAJETh:

HaBbIKAMHM [UIAHUPOBAHUS SKCIIEPUMEHTA,
MOoATOTOBKHW HAYYHO 000CHOBAHHBIX 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 mMaTepua-
JIOB JJIs1 pellie-
HUSI KOHKPET-
HBIX Tpodec-
CHOHAJILHBIX
3a7a4

3HATh:

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

yMeTh:

o0pabarbIBaTh pPE3yJabTaThl HCCIICIOBAHUM,
NPUMEHSITh METOJIbI 00PaOOTKH U TIPEACTaB-
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/YaCAX B COOTBETCTBUM € Y4eOHBIM IVIAHOM —
4 3.e. [144 qaca.

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 —
Uroro: 144 144

13.1.

Conep:xxaHue TUCHUILTAHBI

/o

Peanmzanms
HaumenoBanue paszeina auc-
paznena nucuu- | Coxeprkanue pasjena JUCHUIUIHHBI LUTIJIUHBI C
TUJTUHBI MIOMOUIBIO 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
HaHeCceHUs IIeHOK. [Iponecchl npu B3auMOJEHCTBUN aTo-
MOB, MOJICKYJI U PaJIUKAJIOB C TOBEPXHOCTHIO MOIOKKH.

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

13

Bune! pocra,
CTPYKTYpa U
cyOCcTpyKTypa
TUIEHOK

OpueHTHPOBaHHAs KPUCTAJIIN3ALUS IUIEHOK. DIUTaKCHUS.
Kpurepnu nporuosa opueHTanuu.

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

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

Poct no Crpanckomy u Kpacranosy.

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

JleeKThbl KpucTaUIMYeCcKO! pelieTKk HaHOMaTepHaoB. 3a-
BHCHMOCTb IIEpHOJa KPUCTALIINYECKON PEIIETKH OT pazMepa
HaHOKpHUcTaula. MUKpOHAIPsKEHUE KPUCTAIUINYECKOH pe-
LIETKH B HAHOMartepuanax. /[0 MoBepXHOCTH B HAHOMATE-
puanax. [loBepxHocTHBII noTeHunan ['n6oca

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

14

I'erepocTpyk-
TYpBI

I'erepocTpykTypsl. Buasl rerepoctpykTtyp. CTpoeHHEe MEX-
(ha3HBIX TPAHUII B TE€TEPOCTPYKTYpAX.

[TonynpoBOIHUKOBBIE TETEPOCTPYKTYPHI - OCHOBA MTPHUOOPOB
CBUY-TexHUKH, CUCTEM CBSI3H, TEJIEKOMMYHUKAIINI, BEIYHC-
JINTEJIBHBIX CUCTEM, ONTOSJIEKTPOHUKH, KBAHTOBOM HAHO- U
CIIUHTPOHMKH.

I'eponepexo - OCHOBHOM 3JI€MEHT reTepocTpykTyp. [1o-
CTPOEHHUE SHEPTETUUECKON TUarpaMMbl B MOJIENIH HI€ATTbHO-
ro rerepornepexona. [IpaBuiio 31eKTpoOHHOTO CpoICTBA —
npaBuiio AHaepcoHa. XapaKTepUCTUKU MOIYIPOBOIHUKO-
BBIX T€TEPOIIEPEX0/I0B: IIUPHHA 3aMPEIICHHON 30HBI; TEP-
MOJMHAMUYecKasi paboTa BbIXO/a; PACCTOSIHUE OT YPOBHS
depmu 10 ypOBHS BaKyyMa; JISTHPOBAHUE MaTepuaa;
CPOJICTBO K 3JEKTPOHY

1.5

OcobenHoctu
CBOWCTB

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

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




OCHOBHbBIE IPUHIIMIIBI IUTAHAPHOM TEXHOJIOTUH. AAre3usl. https://edu.vsu.
JIutorpadus. Perrrenonurorpadus. DIeKTpoHHO-IydeBast | ru/course/view
aurorpadpus. e OJIM30CTH. .php?id=6283
AHU30TpONUS CBOMCTB. AHU30TPONUS HOHHOTO JIETUPOBa-
HUsS. ABTOSIUTAKCUS KpeMHUS. MOJIEKYIISIpHO-JIy4eBast dI1-
TaKCHs.
2. [IpakTHyeckue Pemienne 3aa4, 0TBeThI HA BONPOCHI H BHINOJTHEHHE
3aHATHSA pacyeTHO-TpaduyecKoro 3aJaHusi 1o TeMe
2.1 | Meroasl nony- | Tepmudeckoe 1 HOHHO-TITIA3MEHHOE HAHECEHHUE MMOKPBITUI;
YEeHHUS TJICHOK U
2.2 | rerepocTpykTyp | [ImazMoxumMmuuecKoe U MOHHO-TY4eBOC HAHECCHHUE MTOKPBI-
THH;
2.3 | Buasl pocra, MexaHu3Mbl 3apOXKICHHS U POCTA KOHJIEHCATOB B BAKyyMe
2.4 | cTpyKTypa u Onurakcud. Kputepuu nporuo3a opueHTaluy IeHOK Ha
cyOCTpyKTypa OPUECHTUPYIOIIUX MOIJI0XKKAX.
TUICHOK
2.5 | I'erepocTpyk- Mesxda3zHble rpaHULIbI B TETEPOCTPYKTYpax.
TYpHI
DHepreTuyeckas [uarpaMMa B MOJIEIH UICAIBHOTO TeTepo-
nepexoaa.
2.6 | Ocobennoctu Pa3mepHnbiii 3 pekT MexaHNUeCKHX, SMEKTPHUUECKUX H OIl-
CBOICTB THUYECKHUX CBOWCTB IIJICHOK.
2.7 [TpuHIMITBI TUTAHAPHOHN TEXHOJIOTUH. (OTOMAOIOHKI. JIUTO-
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 HCTIAPEHHUS
3.2 | IUICHOK H CuHTE3 MIICHOK TBEPAO0To pacTBOpa MaJUIaIuil — MeIlb METO-
TETEPOCTPYKTYP | JOM MAarHETPOHHOTO PACIbUICHUS
3.3 CuHTE3 IJICHOK OKCH/Ia METOIOM aHOHOTO OKHCIICHUS https://edu.vsu.
AIFOMUHHS ru/course/view
3.4 | Ocobennoctu Onpenenenre (azoBoro cocrasa IIEHOK TBEPAOTOo pacTBopa | .php?id=6283
CBOMICTB naaiaaui — Mmeap MetogoM PJJ
3.5 N3mepenue aare3nu mIeHOK TBEPAOro pacTBOpa NaJuIagui —
MeJIb METOJIOM CKPETU-TECTUPOBAHMSI.
3.6 OmnpeneneHne TEKCTYPHI INICHOK TBEPIOT0 pacTBOpa Imajuia-
Iuii — Meap metogoM JIBD
13.2. TembI (pa3aesibl) AUCUMIIIMHBI M BUAbI 3AaHATHIA
Ne Buel 3ansTHii (4acoB)
HaumeHnoBanue TeMbI
n/ Jlek- IIpakTuue- Camocros-
(pa3znmena) TUCIMTUTMHBI JlaGopaTopHbie Bcero
I 005071 CKUE TenbHas paboTa
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
CyOCTPYKTypa IUICHOK
4 | I'eTepoCTpyKTYpBI 8 8 8 24
5 | OcobeHHOCTH CBOWCTB 10 8 14 6 38
HUroro: 40 30 30 44 144




14. MeTtoanueckue yKazaHusi JAJ1s1 00y4arOMXCs M0 OCBOCHHIO TUCIMILIUHBI
(pexomenoayuu 06y4aOWUMCsL NO OCBOECHUIO OUCYUNTIUHBL: pADOMA ¢ KOHCNEeKMAMU JeKYULl, npe3eHma-
YUOHHBIM MAMEPUANOM, BbINOJHEHUE NPAKMUYECKUX 3A0AHUL, MeCmos8, 3a0aHull mexyujet ammecmayuu

um.o.)

OpFaHI/I3aI_II/I$I HU3YUCHUA JUCHUIIJIMHBI IPEAIIOJIaracT:

L4 HN3YUCHUEC OCHOBHBIX U JOIIOJTHHUTCIBHBIX JIUTCPATYPHBIX HCTOYHHUKOB,

L4 BBITIOJIHCHHUE IIPAKTHYCCKOI'O 3aaHus;

L4 TGKYH_IHﬁ KOHTPOJIb YCIICBAEMOCTHU B (bopMe YCTHOI'O OITpOcCa 110 OCHOBHBIM pasjcjiaM AUCHUILIIN-
HBI.

15. IlepeyeHb OCHOBHOI M J0MOJIHUTEILHON JUTEPATYPbI, PECYPCOB HHTEPHET, HEOOXOAUMBIX JJIsI
OCBOEHHSI JUCHHUIUIUHBI (CNUCOK UMEPAmMypbl ODOPMIAEMCs 8 COOMBEMCMEUU ¢ mpebosanusmu
T'OCT u ucnonv3yemcs 06was ck8o3nas Hymepayus 0Jis 6cex U008 UCTOYHUKOB)

a) OCHOBHAas JTUTEparypa:

Ne /i Ucrounnk
I'ottmreiin I'. ®u3nko-XxUMHYECKHUE OCHOBBI MaTepuanoBenenus / I'. I'oTTiiTeiiH; nep. ¢
1 anri.; mox pex. B.I1. 3momanoBsa. - M. : bunom. Jlabopartopus 3uanuii, 2009 — 400c.:

WJI.- (myummii 3apyOeskHbIi y4eOHUK).

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

2 B.II. ITyrnses. Cepusi: Kiaccuueckuit yauBepcurerckuii yaeOHuk. — M. : Hayka, 2006. —
400 c. U3n. «Hayka»

Uesner B.M. ToHkue mIeHKH HEOPTaHUYECKUX MAaTEpHaIOB: MexaHu3M pocTa U cy0-
crpykrypa. / B.M. UeBnes. yueb. nocodue. — Boponex: UIIL[ BI'Y, 2008. — 496 c.

0) IOMOJHUTENbHAS JIUTepaTypa:

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. ®@yHkunoHanbHble HaHOMaTepuansl. / A.A. Enucees, A.B. Jlykamms;
nox pen. FO.J1. Tperbsakosa. yueb. nocobue. - 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 HAHOMATEPHAJIOB. /
N.I1. Cy3naneB. Komknura.- M. : 2006 - 592 c.

9 AnnpeeBa A.B.OcHOBBI (PU3HUKOXUMUU U TEXHOJIOTHH KOMIIO3UTOB: yueb. mocodue Jiist
By30B. / A.B. Anzpeesa. - M.: UTIPXKP, 2001. — 192 c.

10 Oxkcuanas kepamuka: ciekanue u nomyuects. / B.C. bokynos B.C., A.B. bemnsikos u
ap. — M. : U3n. PXTYVY, 2007. - 584 c.
Hesnes B.M., KocunioB A.T. u 1p. MeTo1bI HiCCIIeTIOBAaHUS aTOMHOM CTPYKTYPHI U CyO-

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

B)MH(OPMALMOHHBIE AJIEKTPOHHO-00pazoBaTeIbHbIE pecypchl (oUIInanbHBIE pecypChl HHTEPHET)™ !

Ne /i Pecypc

12 https://www.lib.vsu.ru/ - caiim 3onanvnou Hayunoti bubnuomexu Boponesicckozeo 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 PA3GUMUSL HAHO-

15

http://www.rusnanonet.ru/ - urnghopmayuonno-anarumuyeckuti nROpmMai pOCCUNCKOU Ha-
YUOHAILHOU HAHOMEXHOIOSUYECKOU Cemu

* Brauane ykaspiBaroTcsi DbC, ¢ KOTOpeIMH MMEIOTCs oroBopa y BI'Y, 3aTeéM OTKpPBITHIE 3JIEKTPOHHO-
o0pa3zoBaTeIbHBIC PECYPCHI

16. IlepeyeHb y4eOHO-METOAUYECKOro oO0ecledYeHUs] VI CAMOCTOSITEJNILHOW PadoThl (yueOHO-
MemooudecKue pekomMeHoayuu, nocoousl, 3a0a4HUKU, MemooudecKue YKa3aHus no 6blNOJIHEHUI0 NPAKmu-
yeckux (KOHMpOILHLIX) pabom u 0p.)

Ne i/t

UcTounuk

1

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

ToHKMe MIEHKU U TeTEPOCTPYKTYPHI : COOPHUK 3a]a4 U BOIPOCOB : yueOHO-
METOJIMIECKOE TTOCOOHE ISl BY30B : [1s CTYA. 4 K. XUM.1 3-4 K. pu3. paKyIbTETOB Ha-
2 npasieHus 020300 - Xumus, puzuka 1 MexaHuka marepuaioB] / coct.: B.M. Uesnes,
A.C. ITpmwxumoB .— Boporex : M3natenscko-nonurpadudeckuii neHTp Boponexckoro
roCyJapCTBEHHOr0 yHuBepcurera, 2013

COopnuK 3a1a4 110 Kypey "®dusnka ToHkuxX mwieHoK" (Mertoanyeckue ykazanus) B.M.
Uesnes, benonoros E.K., MU3narensctBo BI'TY, Boponex, 2004r. 30c.

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

BKJII0YAsl IPOrPaMMHOe o0ecniedenrne 1 HHGOPMANMOHHO-CIIPABOYHbIE CHCTeMbI (IIPU HE00XO0aHU-
MOCTH)
DYMK 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 ()OPMUPOBAHUS U MJIAHUPYEMBIX pPe3yJabTa-

TOB 00y4eHHsA

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 3amau, oTBe-
TEPOCTPYKTYp. Tepmuueckoe Hane- ThI Ha BOTIPOCHI U BbI-
cenue, Monno-nnazmenHoe Hanece- MOJTHEHUE PaCUeTHO-
Hue; Ilnazmoxumuueckoe ocasxcoe- rpadu4ecKoro 3a1aHus
Hue, HonHno-nyuesoe ocadxcoenue, 0 TeMe
Xumuueckoe ocadxcoenue uz napo- [IpakTryeckoe 3axanne
2a308601i a3zvl. Ne 2.1
JlaGopaTtopHnas pabota
Ne 3.1
2 Bunei pocra, crpykTypa u cyo- [IpakTrueckoe 3ananue

CTPYKTypa TieHOoK. OpueHmupo-
BAHHASL KPUCMATIU3AYUSL NIICHOK.
Onumaxcus.

Ne 2.4

JlaGopaTtopHnas pabota
Ne 3.4

Pemenne 3amau, orBe-
ThI HAa BOIIPOCHI U BbI-
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MOJTHEHUE PaCUeTHO-
rpagu9IecKoro 3a1aHus

10 TeMe
3 I'emepocmpyxmypui. HanoTexHo- [1K-2.2 Pemenue 3amay, orBe-
JIOTUU ¥ HAHOCUCTEMBEI. ThI Ha BOIIPOCHI U BbI-

HIOJTHEHHE PACUCTHO-
rpaduuecKoro 3aaaHus

o TeMe
[IpakTrueckoe 3ananue
Ne 2.2
JlaboparopHas pabota
Ne 3.2
4 Ocob6ennoctu cBoUCTB. [IposiBie- [IpakTuueckoe 3aganue
HUS pa3MepHoro 3¢ dexra MmexaHu- Ne2.3,25,2.6,2.7,2.8
YECKUX, JICKTPUUECKUX, MATHUT- JlabGopaTtopHnast pabota
HBIX, TeIJIOPU3UIECKUX, OTITHYC- Ne 3.3,3.5,3.6
CKUX CBOWCTB. Pedepar

* B rpadpe «P@OC» B 00s3aTeNbHOM MOPSAIKE MEPEUUCIAIOTCS OLEHOYHbIE CPEJCTBA TEKYLIEH U mpome-
KYTOYHOU aTTECTALUM.

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

Jnist oLleHMBaHUA Pe3yIbTaTOB 00yUEHHsI Ha 3a4€Te UCIIOIb3YETCs — 3aYTEHO, HE 3a4TEHO
CooTHolleHre oKa3aTenel, KpUTEpUEB U IIKaJIbl OLIEHUBAHUSI Pe3yJIbTaTOB 00yUYEHHUSI.

YpoBeHb
Kpurepun onieHHBaHMsI KOMIIETEHIIUI chopmupo- [IIkana oeHoOK
BaHHOCTH
KOMIIETEH-
Ui

3HaeT M MOHMMAET CYIIHOCTh pa3MepHoro s¢ddexra; 3Haetr | Ilopocoswiii | 3aumeno
OCHOBHBIE TOAXOJbl CO3/1aHUS TOHKHUX IUIEHOK U IPOBEIEHUS YposeHb
UCCIIEOBAHUM UX CTPYKTYphl M CBOMCTB; YMEET T'OTOBUTh
00pa31bl JIIs1 UCCIIEOBAHMUS; BIIaJICET HaBbIKaMH HCIIOIb30BaHUS
METOJMK M NPUMEHAET HX IMpU  PELICHUU 3a1a4
MaTepuaioBeeHUs 0e3 MPSAMbIX YKa3aHUN Ha TOPSAOK JIeHCTBUI
JUIsl pelieHus. BriageHue OCHOBHBIM MaTepHalioM Kypca, JaeT
MOJIHBIE U IPABHJIbHBIE OTBETHI Ha 3a4eTe.

Nwmeet npeacTaBiaeHue 0 COEPKaHUU JUCHUIIIMHBL, HO HE 3HAET — He 3aumeno
METOAMK M (PU3NYECKHX NPUHIUIIOB; HE YMEET MpPOBOIUTH
U3MEpPEHUs apaMeTpoB HAHOOOBEKTOB U HAHOCUCTEM; HE UMEET
HaBBIKOB 00paOoTKM pe3ynbTaToB. CyIIECTBEHHO HCKaKaeT
OTBETHI 10 Borpocy. OTcyTcTBUE 3HaHUI 1O BOIpocy Ouiiera Ha
3a4eTe WM HEBEPHBIE, 3HAUNTEIBHO NCKAKEHHBIE OTBETHI.

20. TunoBble OLICHOYHBbIE CPEACTBA U METOAUYECKHE MATEPHAJIbI, ONIpeAe/sIIoNe MPoueaypPbl Olle-
HUBaHUA (3a1aHUSl, MATEPHAJIbI VISl OLlEHKU 3HAHMI, YMEHNI, HABLIKOB U (MJIM) ONBITA JeATe]b-
HOCTH, XapaKTepu3ylye 3Tanbl (JOPMHPOBAHUS KOMIIETEHIIUH B mpoiecce 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 IJICHKH: 00pa30BaHKE 3apOJIbILIeH U OCTPOBKOBOM CTPYKTYPbI; KOAJIECLIEHIUS OCT-
POBKOB; 00pa3oBaHue JTaOMPUHTHON CTPYKTYPHI; (HOPMUPOBAHHE KOMITAKTHOH IIJICHKH.

3. MeToab! nosTy4eHus! TOHKUX IUIEHOK.

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

S. TepMmuueckoe ucnapeHue U KOHJICHCalus B BaKyyMe.

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

7. TepMoOpe3UCTUBHBIN, ANEKTPOHHBIA M MHIYKLIMOHHBIN HAarpeB HCIapsieMoro marepuania. OJekK-
TPOHHOJIY4€BOE UCIIApEHUe, Ja3epHas alusuus.

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 MPOBOJOKH; KBAHTOBBIE TOUKH; CBEPXPEILETKHY;
KBAHTOBBIE MUKPOPE30HATOPHI; (POTOHHBIE KPUCTAILIBI.

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

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

14.  Xumwuueckue, PU3UKO-XUMUYECKHE METO/bI HAaHECEHUS. 30J1b-Tellb METOJI. XUMHUECKOE OCaxKIe-
HUE U3 naporazoBoi ¢azpl. [TnazmoxuMuyeckoe ocaxxiaeHue.

15. ITopucTsie TOIYIIPOBOIHUKOBBIE MATEPUATIBL.

16.  OpueHTHpOBaHHAs KPUCTAIUIN3ALUS IJICHOK.

17.  HampaBneHust NpUMEHEHHS T€TEPOCTPYKTYP B MUKPOIJIEKTPOHUKE: MOTYIPOBOAHUKOBBIE J1a3€Phl,
na3epsl Ha rerepocTpykTypax Il Tumna.

18.  dynnepeHsl, HAHOKJIACTEPHI, HAHOTPYOKH.

19.  HampaBieHusi MpUMEHEHUSI TETEPOCTPYKTYP B MHKPOIJICKTPOHUKE: CBETOAHMOMBI; COJHEYHEIC
3JIEMEHTHI U (POTOAETEKTOPHI; MOTYIPOBOJHUKOBAsI MHTETPAJIbHAS ONTHKA.

20. Kpurepun nporsosa opueHTHpOBaHHOM KpucTaumsanuu. Monens Yonrona — Poguna.

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

22.  3apoxaeHue U poCT TOHKHX IUICHOK o Mexanu3my donbmepa u Bebepa.

23.  TexHONOTHYECKHE OCOOCHHOCTH CHHTE3a T€TEPOCTPYKTYP: CTPYKTYPHI C MAJIBIM HECOOTBETCTBUEM
[1apaMeTPOB PEIIETKH.

24.  KuHeTHKa 3apOXKJCHUS M POCTa TOHKHX IUICHOK.

25.  TexHoJormueckue 0COOEHHOCTH CUHTE3a TeTePOCTPYKTYpP: UCHOIb30BAHUE MHOTOKOMITOHEHTHBIX

TBEPJIBIX PACTBOPOB JIJISI COTIIACOBAHMSI TAPAMETPOB PEIICTKH.
26.  CrpykTypa U CyOCTPYKTypa TOHKUX IIJICHOK.

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

28. 3apoKIeHUE U POCT TOHKHUX IJIEHOK 1Mo Mexanu3my ®dpanka u Ban gep Mepsge.

29.  Meroa SNIUTAKCUU U3 MOJEKYJISPHBIX TyIKOB

30.  CrpykTypHBIC H CYOCTPYKTYPHBIE MPEBPAIICHHUS ITPH POCTE TUICHOK.

31.  Meroa razoda3Hoil SNUTAKCUU U3 TAPOB METAIIOOPTAHUYECKUX COCTUHEHHH

32. 3apoxaeHNE B POCT TOHKHUX IJIEHOK 1o Mexanu3My CtpaHckoro u Kpacranosa.

33.  Pe3oHaHCHOE TYHHEIHMPOBAHHE B CTPYKTYpPAX C IBOWHBIM 0aphepOM U B CBEPXpEIIETKAX
34. MeTtoap! KOHTPOJIS (Pa30BOTO COCTaBa TOHKUX IJICHOK.

35.  CtumynupoBaHHOE M3IIyYECHHE IIPU PE30HAHCHOM TYHHEIIMPOBAHUH B CBEPXpEIIETKAX
36.  MeTtoabl KOHTPOJIS FITEMEHTHOTO COCTaBa TOHKUX IJICHOK.

37.  IlceBmomMop(dHBI pOCT reTepoCTPYKTYP.

38. MeToapl KOHTPOJIS CTPYKTYPhl TOHKUX TICHOK.

39.  Meroa cyOMOHOCTIOWHOTO BhIpAIIMBAHUS



40.  MeTozapl KOHTPOJIS TOMOrpaduy MOBEPXHOCTH U MIEPOXOBATOCTH TOHKHUX TJICHOK.

41.  TexXHOJIOTHYECKHE OCOOCHHOCTH CHHTE3a FeTePOCTPYKTYP: TIOJABICHHE POCTA JAUCIOKAII HECO-
OTBCTCTBUA IIPU SMIUTAKCUAIIBHOM HapalllUBaHUHU.
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 «3apOJIIIICii» CIeIyeT:
1.Yy4muTh BakyyM B Kamepe

2.IloHu3UTh TEMIIEpaTypy MOJJIO0KKHI

3.11oBbICUTH TeMIIEpaTypy MOIOKKH

4.11oHU3UTH CKOPOCTh HAIBLJICHUS

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

2.Bpaitenne noioxKu

3.VYBenuueHue CKOpOCTH HalbUICHUs

4 Tlpunanue moUIoKKe chepudeckoil popmbl

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

2.010BO

3.CBuHen

4.1lnactux

Kakoii n3 MeTannoB uMeeT HauOOJIBIIYI0 CKOPOCTh PACTIBIIICHUS MPHU JIEKTPOHHO-TYYEBOM METOJIE Ha-
MbUIEHUA?

1. Tutan

2.Bonbsppam

3.MomubaeH

4. AmroMUHHR

[Ipu xakoM aBIE€HUH MPOU3BOIUTCS MOHHOE pacblJICHUE B TMOIHOM cucTeme?
1.760 Topp

2.mopsiaka 10'3T0pp

3.MeHee 10-6T0pp

4.mopsaka 10'5T0pp

UT0 HE OTHOCUTCS K MPEUMYIIECTBAM HAIBUIEHUS INIEHOK METOJIOM MOHHOT'O PaCTIbIIICHUS ?
1.Bonbias muomaae pacubUIIeMON MUILIEHU

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

4.bosnb1as SHEPrus KOHACHCUPYIOIINXCS aTOMOB

Kakoii crioco6 npumeHsieTcst 115l pacibUIeHUs! AUIEKTPUUECKUX MaTeprasioB?
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 peakTUBHOTO paciblUieHus?
1.HepaBHOMEpPHOCTH HAHOCUMOM TUIEHKH
2.BHyTpennue neeKThl MICeHKH
3.Hu3kas ckopocTh pacublICHUS
4.11lepox0oBaTOCTh MOJYYCHHOMN TIICHKHU

B kakoii 061acTi MarHeTpOHHOTO paclbUINTEN KOHLIEHTPALHsI I11a3Mbl HANOOIbILIAs?
1.ITo BceinoBepXHOCTH KaToa

2.Bo3zie anoga

3.Bo BceM npomexxyTke MeXy MOJI0KKOW U KaToI0M

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

[Ipu kakoM cBeTe U3MepeHHNe TONIIUHBI IUIEHKH METOI0M MHOTOJTy4eBOil HHTephepoMeTpun OyaeT Tou-
Hee?

1.KpacHpbiii

2.3eneHbIi

3.Cunuit

J11s1 4ero oXJIaKIaroT KBAPIEBbIN JaTUnK?

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 APYTUXBIUSAECT HA BETUUYHUHY AT€3UH MJICHKH K MOJTI0OKKE?
1. TonmuHa MoJIy4eHHOM MIEHKU

2.Marepuan IIEHKH

3.CKOpOoCTh HaNBUICHUS

4.Temnepatrypa MOAJIOKKU

TexHONOTHS MaTepUAIIOB SJIEKTPOHHOM TEXHUKH: JTAOOPATOPHBIN MPAKTHKYM

20.2.1 Tlepeuyennb 3a1aHuii 115 KOHTPOJIBHBIX padoT
KoHTpoJibHbIE BONPOCHI
Pa3mepHblif 3 heKT CTpYKTYpHI 1 CBOWCTB B TOHKUX IJICHKAX
1. Metoap! NOTY4YEeHUS! TOHKUX TICHOK.
2. Tepmuueckoe McTapeHre ¥ KOHACHCAIHS B BaKyyMe.
3. Tepmope3uCTUBHBIN, AJIEKTPOHHBIN UM MHAYKIMOHHBIA HarpeB HCIapseMoro marepuaia. JJek-
TPOHHOJIY4€BOE HCIapeHue, lazepHas aOsaiusl.
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-
HHUE U3 aporazoBoii ¢azel. [InasmoxuMuyeckoe ocaxaeHue.
OpueHTHpOBaHHAS KPUCTAIIIN3ALUS TUICHOK.
Kpurepun nporaosza opueHTUPOBaHHON KPHUCTAJLIN3ALINH.
3apoxaeHNE U POCT TOHKUX IUICHOK 110 MexaHnu3Mmy doasMepa u Bebepa.
10 Kunernka 3apoxeHusl 1 pocTa TOHKUX IUIEHOK
11. CtpykTypa u cyOCTpYKTypa TOHKUX IICHOK.
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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 TOHKUX TUICHOK o Mexanu3my Ctpanckoro u Kpacranosa.

14. T'erepoctpykTypsl. Bunel rerepoctpykryp. CTpoeHune Mex(a3HbIX I'paHHILl B T€TEPOCTPYKTYpax

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

16. Cragum pocrta IUIEHKU: -00pa3oBaHHME 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; CBEPXPEIIETKH; KBAHTOBBIE MUKPOPE30HATOPbI; (POTOHHBIE KPHCTAILIIBI

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

19. IlpuHuunuanesele Gusnyeckre TpeOOBaHUS K IeTEPOCTPYKTYpaM: XOpOlLIee COrjJacoBaHHE KpH-
CTAJUIMYECKOM PELIETKH, MaJIo€ HECOOTBETCTBUE NTapaMETPOB;

20. TexHonornyeckue MpUEeMbl CHHTE3a T€TEePOCTPYKTYp: HCIOJIb30BAaHUE TBEPABIX PACTBOPOB IS
COIJIACOBaHUS NapaMeTPOB PELIETKH; UCIOJIb30BAaHUE TEXHOJOTUM 3MUTAKCUAIbHOTO BHIPALIUBA-
HUS C HU3KUMU CKOPOCTSIMH POCTa;

21. TexHHWYECKHE MOAXOJBI B CO3AAHMU II/I1 TPUOOPOB: MPUMEHEHHE METOJIa MOHOCIIOHHOTO BhIpa-
IIMBAHUSA; TIOJABJICHHE PACIIPOCTPAHEHUS AUCIOKALMI HECOOTBETCTBUS;

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

23. IlpumeHeHue 11/11 TeTepOCTPYKTYP: COJHEUHBIE 3JIEMEHTHI, (POTOETEKTOPHI;

24. TlpuMeHeHne T/ TeTepPOCTPYKTYP: AUOJBI, TPAH3UCTOPHI, THPUCTOPHI C Tepeaadeil CBETOBOTO
CUTHaJIa; Mpeo0pa3oBaTeNy JUIMHbI BOJIHBI U3TYyYECHHUS; XOJIOAHbIE KaTO/bI.

OreHka 3HaHUM, YMEHUN U HABBIKOB, XapaKTepHU3yIolas 3Tarbl (OPMUPOBAHUS KOMIIETEHLIUH B paMKax
U3y4YeHUs JUCLUIIINHBI OCYIIECTBIIACTCA B XOAE TEKYIIEH U IPOMEKYTOYHOU aTTECTALIUMN.

Tekyias aTTecranus NPoBOAUTCS B COOTBETCTBUU ¢ [lo0keHneM o TeKylel arTecTauy 00yJaronuxcst
[0 IpOorpaMMam BBICILIEro 00pa3oBaHuss BOpOHEKCKOro rocy1apcTBEHHOIO YHUBEpCUTeTa. TeKymas at-
TeCTals IPOBOAUTCS B (hOPME YCTHOTO OMpOCa, BHIMOJIHEHUS MPaKTUYeCKoro 3aganus. Kpurepuu oie-
HUBAaHUA IIPUBEICHBI BbIIIIE.

[IpomexxyTouHast aTTecTanusi MPOBOAUTCS B COOTBETCTBHM C IlooxkeHneM O MpoOMEKYTOYHOW aTTecTa-
UM 00YYaIOIIMXCS IO MPOrpaMMaM BbICIIEr0 00pa3oBaHuUsI.

KoHTpoibHO-U3MepUTENbHbIE MaTepHalibl MPOMEKYTOYHON aTTECTAllMK BKIIOYAIOT B ce0s TeopeTuye-
CKHE BOIIPOCHI, ITO3BOJISAIOLINE OLICHUTh YPOBEHD MTOIYYEHHBIX 3HAHUM.

[Ipy oneHMBaHMM MCHOJB3YIOTCS KOJIMYECTBEHHBIE IIKAJIBI OLIEHOK. KpUTepun OLEHUBAaHUS MPUBEICHBI
BBIIIIE.

20.3 ®oHA OLEHOYHbIX CpeaAcTB C(hOPMUPOBAHHOCTU KOMMETEHLUUWA CTYAEeHTOB, pekKo-
MeHAyeMbI AnA NpoBeAeHUsi AMarHoCTUYEeCKUX paboT

MK-2CnocobeH ncnonb3oBaTtb 3HAHWS O METOA4AX CMHTE3a U CBOMCTBAxX MaTepuaroB pasfiMyHOro HasHa-
YeHusi, B TOM YMCle HAaHOMaTepurarnoB, AN peleHns npodeccuoHarnbHbIX 3agay

MNepe4yeHb 3apaaHMN ANA OLEHKU C(hOPMMPOBAHHOCTU KOMNETEeHLUN:
3aaHus 3aKpBITOTO THUIIA

UTOoOBI YBETUYUTH pa3Mep «3apOJIbIIIeiy CIeIYeET:
1.Yydinth BakyyM B KaMepe

2.1ToHn3UTh TEMITEpATYpPy MOIOKKH

3.IloBeICUTB TEMIIEPATYPY MOAJIOKKHI

4.1ToHU3UTH CKOPOCTh HAIBUICHUS

Kakum crioco6oM Hemb3si CHU3UTh HEPaBHOMEPHOCTD HAIBUISIEMOM TUICHKHU?



1.YBenuueHue pacCTOSIHUSL OT UCTOYHUKA
2.BpaiieHre noajioxKKu

3.YBenuueHue CKOpOCTH HaIlbUICHUS
4.Ilpunanue nouioxke chepuueckon Hopmsl

N3 xakoro marepuana peKOMEHAYIOT U3rOTaBIMBATh MacKH - TpadapeTsl?
1.HeprkaBeromas cranb

2.0mn0B0

3.CBunen

4 Ilnactuk

Kaxkoit u3 MeTamioB uMeeT HanOOIBIIYI0 CKOPOCTh PACTIBIIICHUS MTPH SJICKTPOHHO-ITYYEBOM METO/IC Ha-
MbUICHUA?

1. Tutan

2.Boabsgppam

3.Monubaeu

4. AnroMuHuR

[Ipu xkaKoM 1aBJIE€HUH POU3BOIUTCS MOHHOE PacbLIICHUE B IMOIHOM cucTeme?
1.760 Topp

2.mopsiaka 10'3T0pp

3.MeHee 10-6T0pp

4.mopsizka 10 Topp

UTo HE OTHOCHUTCS K TPEUMYIIIECTBAM HAIBUICHHS TUICHOK METOJIOM MOHHOT'O PACIbUICHUS?
1.bosbias momaae pacubUIIeMON MUIIIEHN

2.MuteHs npeAcTaBiseT co00i NCTOYHUK JUIUTENBHOTO ASHCTBHSI YaCTHII HAHOCHMOT'O MaTepuaia
3.IloTok ocakIaeMbIX Ha MOBEPXHOCTH MOJIJIOKKH YaCTHUIL SABJISIETCS] XaOTUYECKUM

4.bonbias SHeprus KOHASCHCUPYIOIIUXCS aTOMOB

Kakoii crioco6 mpumeHsieTcst 1715 paciblUIeHUs AUDICKTPUUECKUX MaTepHaIOB?
1.PangnoyacTOTHBIN MarHeTpoH

2.JInogHast KOHCTPYKIUS

3.MaruetpoH

9Kakoii cioco0 npruMeHsieTcs A1l peaKTUBHOIO paclbUIeHUs?
1. Tepmuuecknii

2.JlnogHas KOHCTPYKIUS

3.MarsaetpoH

4.Paino4acTOTHBIA MarHeTPOH

Henocratok peakTUBHOTO pacnbUICHUS?
1.HepaBHOMEpPHOCTH HAHOCUMOM TUIEHKH
2.Buyrpennue nedeKThl MIeHKN
3.Hu3kas ckopocTh pacublIeHUS
4.111epox0BaTOCTh MOJY4YEHHOH TUIEHKU

B kakoit 061acTi MarHeTpOHHOTO PACIBUTATENS KOHIIEHTPAITUS T1a3Mbl HAMOOIbITIas?
1.ITo BceinmoBepxXHOCTH KaToAa

2.Bo3zie anona

3.Bo BceM mpoMexyTKE MEXIY MOI0OKKON U KaTOA0OM

4.B ob6macT MaKCUMaJIbHOW KOHIICHTPAIMH YJIEKTPUIECKOTO U MArHUTHOTO TIOJIS



[Tpu kaKoM cBeTe U3MEpPEHHE TONIIUHBI TUICHKH METOI0M MHOTONTy4eBOi HHTEephepoMeTpun OyaeT ToY-
Hee?

1.KpacHsrit

2.3eNeHbIi

3.Cunuit

Jlji 9ero oxJ1aXaarT KBapLEBbIN 1aTUUK?

1.Jl71s1 yBeIM4eHUs a[ire€3uu TIICHKU

2. J171s1 MCKITFOUEHHMSI TIOTPEIIHOCTH CBSA3aHHOMN C pe30HAHCHOM YacTOTOM KBaplIeBOTO 3JIEMEHTA
3./1514 MOBBILLIEHUS] PABHOMEPHOCTH ILJICHKU

Kakoii u3 pakTopoB MeHbIIIE IPYTUXBIUSET HA BEIMYUHY a/IM€3UHU TUICHKH K MOJIOKKE?
1. TonmuHa MoJIy4€HHOM MJIEHKU

2.Marepuai MiaeHKu

3.CKOpOoCTh HaNbLICHUS

4. Temniepatypa MOATIOKKH

Kputepum n wkanbl oueHnBaHua 3agaHm ®0OC:
[nsa oueHnBaHMA BbINOMHEHMSA 3a4aHUIN Ucnonb3yeTca GannbHas Wwkana:
1) 3aKkpbITble 3a4aHua (TECTOBbLIE, CPpeaHUN YPOBEHb CNOXKHOCTU):

o 1 6ann — ykasaH BEpHbIN OTBET,;
J 0 6annoB — yka3aH HeBepHbIN OTBET (MONTHOCTBLIO NN YaCTUYHO HEBEPHbIN).
2) OTKpbITblE 3aaHuNS (TECTOBbIE, NOBbILUEHHbLIN YPOBEHb CIIOXHOCTU):
o 2 6anna — ykasaH BEPHbIN OTBET,;
o 0 6annoB — ykasaH HEBEPHbIV OTBET (MOMHOCTBLIO UM YaCTUYHO HEBEPHBIN).
3) OTKpbITbIE 3a4aHUS (MUHWU-KENCbI, CPEAHWUA YPOBEHb CIOXHOCTH):
o 5 6annoB — 3agaHne BbINOSTHEHO BEPHO (MONyYeH NpaBusbHbIA OTBET, 0O0OCHOBaH (ap-
rYMEHTMPOBAH) X0 BbINOJSTHEHUSA (MPU HEOOXOANMOCTW));
o 2 6anna — BbINOMHEHME 3aJaHWsi COOEPXUT He3HauYuTenbHble OWMOKKN, HO MpuBeaeH

NPaBUITbHbIN XO4 PacCYyXOEHUN, UK NOSTyYeH BEPHbIA OTBET, HO OTCYTCTBYET 06OCHOBA-
HWe xoda ero BbIMNOMHEHUs (ecnu oHo BbiNo HeobxoanMbIM), UM 3afaHne BbINOSTHEHO He
NMOJSTHOCTBIO, HO MONYyYEeHbl NPOMEXYTOYHbIE (YaCTU4YHbIE) pe3ynbTaThl, OTpaXarwme npa-
BUNbHOCTb XO4a BbINOSIHEHUS 3aJaHusi, UK, B Criyd4ae ecnu 3ajaHue COCTOUT U3 He-
CKONbKMX Noa3agaHnin, BepHO BbiNonHeHo 50% Takux nogsagaHum;
. 0 6annoB — 3agaHMe He BbLINOMIHEHO WUIM BbINOMIHEHO HEBEPHO (MOMyYeH HernpaBuilb-
HbI OTBET, XOA BbIMOSHEHNS OLIMBOYEH UK coaepXuT rpybble owmnbKn).

3apaHusa pasgena 20.3 peKkoMeHAYIOTCA K UCNOJNIb30BaHUIO NPU NpoBeAeHUN QUarHocTu-
YeCKUX paboT C LUenbl OLEeHKM OCTaTOYHbIX pe3ynbTaToOB OCBOEHMA JaHHOMW AUcuMnnu-
Hbl (3HAHWX, YMEHUN, HABbLIKOB).



