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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio PTEOY BO «HUY «M3U»
Ceefenua o Bragensue L3N M3KA C
3 ! Bragenew, XonoaHsin O.C. A.C. .
HpeHOI[aBaTeJIB * Mal ¢ Unentndmratop RObac9dac-KholodnyDS-6393810 XO_]'[OI[HLII/I
(1OIKHOCTB) (moanuce) (pacuudpoBka
TTO/ATUCH)

COI'JTIACOBAHO:
PyKOBOI[I/ITeJIB MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

w Ceenewun o Brapensue L3N M3aKn I[.C'
06Pa30BaTeHBH0H = Bnageneu XonopgHein 0.C. o
HpOFpaMMBI - Mol ¢ WaeHTUdMKaTOp RObac9dac-KholodnyD5-6393810 XOJ'IOI[HI)H/I

(OIKHOCTBD, yUeHasl CTENeHb, (moamucs) (pacuudpoBka
Y4YEHOE 3BaHUE) TIO/ITUCH)
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»

w CseneHunn o enagensue L3N M3K A.B.
3aBenyromui . Bragenen CIaBUHCKNA A.3. .
BBIITYCKAOIICHU Kaq)e[[pbl MaeHTndmKkaTop R99b3b9%ab-SlavinskyAZ-c08f5214 CHaBI/IHCKI/H/I

(IOIKHOCTD, yUeHasl CTENeHb, (moamucs) (pacmudpoBka

Y4YEHOE 3BaHUE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-3 CniocoGeH yuyacTBOBaTh B MPOBEICHUN TEXHOJOTHYECKHUX MPOIIECCOB H3TOTOBICHUS
MaTepHaiOB JIEKTPOHHOM TEXHUKHU, MUKPO- U HAHORJIEKTPOHUKHI
N]I-1 3naeT 6a30BbIC TEXHOJIOTHYECKHE MTPOIIECCH M3TOTOBJICHUSI MATEPHUAJIOB DJICKTPOHHOM
TEXHUKH, MUKPO- U HAHODJIEKTPOHUKH
N]I-2 3HaeT 00 (UBUKO-XMMHUYECKHUX OCHOBAX 9 TEXHOJIOTMYECKUX MPOIECCOB U3TOTOBIICHUS
MaTepHaJIOB JIEKTPOHHOM TEXHUKH, MUKPO- U HAHORJIEKTPOHUKHI

2. I1K-8 ciocoOeH OCyIIeCTBIATh OPraHU3aIMI0 U IPOBEICHUE SKCIIEPUMEHTAIBHBIX PAdOT 1O
0TpabOTKE U BHEAPEHUIO HOBBIX MaT€pUAJIOB, TEXHOJIOTUYECKUX ITPOLIECCOB U 000PYIOBAHUS
IIPOU3BOJICTBA U3ACINN MUKPOIIEKTPOHUKN
N]I-5 3akmroueHus o 11e1eco00pa3sHOCTH BHEAPEHUSI HOBBIX TEXHOJIOTUYECKUX MTPOLIECCOB
IPOM3BOJICTBA U3JIEIUNA MUKPOAJICKTPOHUKH U 00OPYAOBaHUS Ha OCHOBAaHUU
HKCIEPUMEHTAJIbHBIX TaHHBIX
NJ1-6 Ananu3 BIUsSHUSA IApaMETPOB U PEKUMOB TEXHOJOTMYECKUX OIepaliil IPOU3BOACTBA
U3JIeNTNil MUKPOYJIEKTPOHUKHY Ha MapaMeTphl KaueCTBA OMBITHBIX 00Pa3IloB H31CTHIA
MUKPO3JIEKTPOHUKHU
NJ1-7 Ananu3 u onpezaeneHUe NPUYUH OTKIOHEHUS TapaMEeTPOB TEXHOJIOTMUYECKUX ONepaluii
IIPOM3BOJICTBA U3ACIUN MUKPOIIEKTPOHUKH OT 3aJaHHBIX
NJI-8 AHanu3 pe3ynbTaToB MPOBEACHUS IKCIIEPUMEHTAIBHBIX paboT B 001acTH
IIPOU3BOJICTBA U3IEINN MUKPOIIEKTPOHUKI
NJI-15 Ananu3 nepeaoBbIX pa3paboTOK B 00JIaCTH TEXHOJIOTUN U 000pYIOBaHUS JUIs
IIPOU3BOJICTBA U3ACINN MUKPOIIEKTPOHUKN

M BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanmszanyun: KoMneroTepHOE 3a1aH1e
1. KM-5 KontponbHas pabota Ne 1 ITocTpoeHue 3neMeHTapHOM SYeHKH U pacueT
MEKaTOMHBIX PaCCTOSIHUM JIsl Han0oJiee YacTo UCIOJIb3YEMBIX TOTYIPOBOJHUKOBBIX U
OKCHJIHBIX KpucTauioB. (KoHTposnabHas pabora)
2. KM-7 KontpomabHas pabora Ne 3 DHepreTuueckue ypoBHU MPUMECHBIX HOHOB B OKCHJIHBIX
kpuctaimnax. Ksantoseie uncia. (KontponbHas pabora)

®Popma peanuzaruu: [lucbmennas padbora
1. Km-1 Tect Ne 1. 'eomeTpuueckne npeaensl yCTOMUNBOCTH CTPYKTYP € Pa3IMUHbIMU
KoopAuHaMOHHBIMU ynciamu (TectupoBanue)
2. KM-2. Tect Ne 2. ®uzuko-matemarnueckue ocHoBbl nu¢pdysun. (KonrponbHas padora)
3. KM-3 Tect Ne 3. KBantoBble unciia u 0003Ha4€HHUE SHEPreTHUECKUX YPOBHEH.
(KonTponbHas padota)
4. KM-4 Tect Ne 4. KBanToBbIe siMbl 1 cBepxpem€Tku. (KonTponsHas padota)
5. KM-6 KonTposbHas padota Ne 2 TBepaoTenbHble XUMUUYECKHE peakiuu. Pemenne
ypaBHeHUs U dy3un B NpUCyTCTBUM XUMHUecKUuX peakuuid. (IIpoBepounas padota)




6. KM-8 Kontponbnast pabota Ne 4. OcCHOBHBIE METO/IbI pacueTa aTOMHBIX U MOJICKYJIIPHBIX

opouraneii. (KontponbsHas pabora)

BPC aucuunjiavHbI

5 cemectp
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Cpok KM:

2

4

6

8

10

12

14

16

(1) OcHOBHBIC TOHATHS
HAHODYJICKTPOHUKHU

(1) OcHOBHBIC TOHATHS
HAHODYJICKTPOHUKHU

(2) KonnencupoBaHHas cpena,
JIMICIIOKAIINN, aTOMHOE U MOJIEKYJISIPHOE
YIOPSITOYCHHSI

(2) KonnencupoBanHas cpena,
JMCIIOKAILUU, ATOMHOE U MOJIEKYJISIpHOE
YIOPSA0YEHHUS]

(3) PactipoctpaneHHbIE BUIbI
KpUCTALIOTrPaQHIECKHUX PEIICTOK,
CaMOOpraHu3aIus B TBEPJIBIX TellaxX

(3) PactipoctpaneHHbI€ BUIBI
KpUCTALIOrpaUIECKUX PEIIETOK,
caMOooOpranni3anys B TBCPAbIX TCJIaX

(4) CBs13b 2EKTPOHUKH U KBAHTOBOM
(U3HKH, TPOCTEHTIINE BHIBI
HU3KOpa3MepHBIX 0OHEKTOB

(4) CBs3b 2EKTPOHUKH U KBAHTOBOM
(U3HKH, TPOCTEHTIINE BHIBI
HU3KOpa3MepHBIX 0OHEKTOB

(5) OcobGeHHOCTH CTPYKTYpPBI U CBOWCTB,
CBSI3aHHBIE C MAJIBIM pPa3MEepOM YacTHUI]

(5) OcobGeHHOCTH CTPYKTYpPBI U CBOWCTB,
CBSI3aHHBIE C MAJIBIM pPa3MEepOM YacTHUI]

(6) MukpoCTpyKTypa ¥ CBOMCTBA HAHO
KPUCTAJUIMYECKUX MATEpUaIOB, HAHO
KepaMUKa ¥ HAHO KOMITO3UTBI

(6) MUKpOCTpYKTYpa 1 CBOICTBA HAaHO
KPUCTAUTHIECKAX MaTepUAIIOB, HAHO
KEepaMUKa U HAHO KOMIIO3UTBI

(7) TloBepXHOCTHBIE SIBJICHUS

(7) TloBepXHOCTHBIE SIBJICHUS

(8) DHTpONUS B HEYNOPSAJOYEHHBIX
crcTeMax

(8) DHTpONUS B HEYNOPSAJOYEHHBIX
crcTeMax

Bec KM:

10

15

10

15

10

15

10

15




$O61mas yacte/J{j1st IPOMEKYTOUHOM arTecTanund



COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
I1K-3 N-1nk-s 3naer ©6a3oBble | 3HATH: Kwm-1 Tect Ne 1. 'eomeTpudeckue mpeaesibl yCTOHYMBOCTH CTPYKTYP €
TEXHOJIOTUYECKUE MPOLECCHI | 2 BIMSHUE CTPYKTYPHBIX pa3IMYHBIMU KOOPAMHALMOHHBIMU unciiamu (TectupoBanue)
U3TOTOBJIEHUSI MaTEepUalIoB | XapakTepucTHK Ha cBoiicTBa | KM-5 KontponbsHas padora Ne 1 Iloctpoenue anemeHTapHOM siueiiku 1
3JIEKTPOHHON TEXHUKH, | HAHOMaTEpUaJIOB; pacueT MeXaTOMHBIX PAcCTOSHUH JuIsd HanboJiee YacTo UCIOJIb3YEMbIX
MHUKpPO- U HAHOJIEKTPOHUKHU | YMETh! IOJIYTIIPOBOJIHUKOBBIX U OKCUJIHBIX KpucTayioB. (KoHTponbHas pabora)
2 WHTEepPIPETUPOBATh
ANMEKTPOPUZUIECKUE
XapaKTePUCTUKH
MIOJIYIPOBOJIHUKOBBIX U
JUDJIEKTPUYECKUX
HaHOMAaTepHaJIOB
I1K-3 NJ-2nk-3 3Haer 06 ¢usnko- | 3HaTh: KM-2. Tect Ne 2. ®duzuko-maremaTuyeckre OCHOBBI AU dy3un.
XUMHUYECKUX  OCHOBaxX 9 | 3 3aKOHOMEPHOCTH (KonTponwsHas pabora)
TEXHOJIOTHYECKHUX CTPYKTYpOOOpa3oBaHMUs, KM-5 Konrponbnas padora Ne 1 IToctpoenne s3neMeHTapHOM sueku 1
IIPOLIECCOB  M3rOTOBJIEHUS | (pa30BbIE MPEBpAIIECHUS B pacuer MeXXaTOMHBIX PacCTOSIHUM JUIs HanOoJee YacTo UCIOIb3YEMBIX
MaTepUaioB  AJIEKTPOHHOW | HAHOMAaTepHallax MIOJTYITPOBOIHUKOBBIX U OKCUIHBIX KpucTauioB. (KoHTpoibHas pabora)
TEXHUKH, MUKpO- u | YMerTs:
HAHODJIEKTPOHUKHU 3 paccuuThIBaThH
ANEKTPUYECKUE
XapaKTEpUCTUKU
MOJIYTIPOBOTHUKOBBIX HaHO
MaTEpUAJIOB JUIsl pa3IU4HbIX
oOyacTel uX UCIOJIb30BAHUS
I1K-8 NJ-5nk-s 3akmodeHuss o | 3HATh: KM-3 Tect Ne 3. KBanTOBBIE UKciIa U 0003HAYCHHUE YHEPTETHUECKUX

11eJIECO00Pa3HOCTH

4 OCHOBHBIE THUIIBI

ypoBHeil. (KontponbHas pabora)




BHEJIpEHUS HOBBIX
TEXHOJIOTHYECKHX
MPOLIECCOB  MPOM3BOJICTBA
U3Ienni
MHUKPOAJIEKTPOHUKHI H
000opyI0oBaHUS Ha
OCHOBaHHUH
AKCTICPUMECHTAIBHBIX
JaHHBIX

MOJTYTIPOBOTHUKOBBIX
MaTepuasoB U
HaHOMaTEpPHAaJIOB
HEOpPraHU4YeCKOMu
(MeTamIn4ecKux u
HEMETAJITNYECKHX) U
OpraHUu4eCcKOu
(OTMMEPHBIX, YTIAEPOTHBIX )
TIPUPOJIBI

YMers:

4 00BSACHATH HA OCHOBE
(bu3UKO-MaTEMaTHUYECKHUX
MOJEJIEH XapaKTEPUCTUKH

KM-6 KontposnpHas padota Ne 2 TBepaoTeabHble XUMUUECKHUE PEAKIIUH.
Pemenue ypaBHenus 1ud¢ys3un B IpUCYTCTBUM XUMHUUECKUX PEAKIIUH.
(ITpoBepounas pabora)

IIOJIYTIPOBOXHUKOBBIX
HaHOMAaTepHaJIOB
I1K-8 NJ1-6rik-s AHanu3 BIUsAHUA | 3HATH: KM-4 Tect Ne 4. KBantoBsie simbl U cBepxpemiéTku. (KonTpoabsHas pabora)
[IapaMeTpoB U  PEKHUMOB | 5 TEHJCHLIUH Pa3BUTHUA KM-7 KontposnpHas pabota Ne 3 DHepreTuueckue ypoBHU IPUMECHBIX
TEXHOJIOTHYECKHX OIepalyii | COBpEMEHHOU MOHOB B OKCUAHBIX KpHcTaniax. KBantosele uncna. (Kontponsnas pabota)
IIPOU3BOJICTBA U3JIeNUN | HAHODJIEKTPOHUKH
MUKPO3JIEKTPOHUKH Ha | YMETh:
napaMmeTpsl KayecTBa | 5 BHIOMpATh
OTIBITHBIX 00pa3lloB | HAHOMATEPUAIbI, & TAKKE
U3JIeIHH TE€XHOJIOTMYECKHUE MPOLIECCHI
MUKPO3JIEKTPOHUKH UX U3TOTOBJICHUS IS
pelieHus 3a1a4y
npodeccnoHanbHOM
JIeSITENIbHOCTH
I1K-8 NJ-7nk-s AHanu3 u | 3HaTh: KM-5 Kontposabnas padora Ne 1 IToctpoenne s3neMeHTapHOM SYeku 1
ornpezeneHue npuuuH | 1 BIUsHUE cocTaBa Ha pacuer MeXXaTOMHBIX PaCCTOSIHUM JUIsl HanOoJIee YacTO UCIIOIb3YEMBIX
OTKJIOHEHUS  TapaMeTpOB | CBOMCTBA HAHOMATEPUAJIOB; | MOJIYIPOBOJIHUKOBBIX U OKCUIHBIX KpucTauioB. (KoHTponbHas pabora)
TEXHOJIOTMYECKUX Oonepanuil | YMeTh: KM-8 KontpomnrHas pabota Ne 4. OcHOBHBIE METO/IbI pacieTa aTOMHBIX U
IIPOU3BOJICTBA u3zienui | 1 paccuuThBaTh MoJIeKyJsipHbIX opOuTaneil. (KontponbHas pabota)
MUKPO3JIEKTPOHUKH oT | Teriodu3nveckue




3aJaHHBbIX

XaPaKTCPUCTHKHU
ITOJIYITPOBOJHUKOBBIX HAHO
MaTCpruaJIOB JIA pa3IMIHBbIX
obOacTel UX UCHOJIL30BaAHU

I1K-8 NJ1-8rk-8 Ananus
pE3yJIbTaTOB  HPOBEICHUS
OKCIEPUMEHTAIBHBIX PadOT
B 00JacTH MPOHM3BOACTBA
15631 (S15071
MHKPO3JIEKTPOHUKH

I1K-8 N-15mk-s AHanmu3

NepeoBhIX pa3paboToK B

00JlacTH ~ TEXHOJIOTHH |
o0opynoBaHus JUTST
MPOU3BOACTBA 1563 (115071

MHUKPOSJICKTPOHHUKHU




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Km-1 Tect Ne 1. 'eomeTpuueckue npeaebl yCTONYMBOCTH CTPYKTYP €
Pa3IMYHBIMHA KOOPAMHALMOHHBIMH YHMCJIAMH

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa npoBeneHuss KOHTPOJbHOro MeponpusatTusi: Tect Ne 1. ['eoMeTrpuueckue npeaesl
YCTOMYMBOCTHU CTPYKTYP C Pa3IMYHbIMU KOOPAMHALMOHHBIMYU YHCIaMU

Kpartkoe cogep:xkanue 3aiaHuA:
KM-1. Tect Ne 1. 'eomeTpuyeckue npezeiibl yCTOWYMBOCTU CTPYKTYP € pa3InYHbIMU

KOOpAWHAIIMOHHBIMHU Y CJIaMHU

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 2 BIUSHUE CTPYKTYPHBIX 1.KM-1 3nats 1.. OCHOBHBIE OHATHS
XapaKTepUCTUK  HA  CBOWCTBa HaHO3JIEKTPOHUKH..
HaHOMAaTEPUAJIOB; 2.KM-1 3unars 2. YcioBHas KiaccupUKaus

MarepuaioB 1o pazmepy D dactui (3€pen)..
3.KM-1 3narp 3. MHOroc/noiiHble HAHOCTPYKTYPBHI:
KBaHTOBBIE SIMbl, CBEPXPEIIETKH. .

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evinonerus 3nanus; O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CIu
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-2. KM-2. Tect Ne 2. ®u3znko-MareMaTu4eckue 0CHOBbI 1u(py3nu.

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeneHnsi KOHTPOJIbHOro mMeponpusaTusa: Tect Ne 2. ®uzuko-mMaTemMaTHueCcKue
OCHOBBI U Py3uu.

Kpartkoe cogep:xanue 3aiaHuA:
Tect Ne 2. @u3nko-MaTeMaTHUECKUE OCHOBBI TUPPY3UH.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:




3HaTE: 3 3aKOHOMEPHOCTHU 1.KM-2 3unatsp 1. Tunsl Jluciokamnuu B TBEPAbIX TeNax.

CTpYKTypooOpa3oBanusi, (a3oBbie 2.KM-2 3uarts 2. Tunsl Jlucinokanuu B KpucTayax.
IpeBpalleHys] B HAaHOMaTepuanax Hecoepmennsie aucnokanuu. [{edexTsl ynakoBku u
JIBOMHHUKH.

3.KM-2 3narp 3. JlunaMHUecKHe CBOMCTBA: O0IIHe
0co0eHHOCTH, HeycTOWYMBOCTH. HeycToitunBoCcTH B
M3HAYAIBbHO 0€3/1e(PEeKTHBIX KPUCTATHYCCKUX
YaCTHUIIAX..

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1ueHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

KM-3. KM-3 Tect Ne 3. KBanToBBI€ 4ncJIa H 0003HAYEHHE JHEPTeTHYECKUX YPOBHeEI.

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpobHOrO MeponpusTus: KourponasHas pabota

Bec koHTpOBbHOrO Meponpusitusi B BPC: 10

IIpouenypa mpoBeneHHsi KOHTPOJAbHOro Mepomnpusitusa: Tect Ne 3. KanToBhIE umncia u
0003HaueHHE YHEPTETUUECKUX YPOBHEH.

Kparkoe cogepxxanue 3agaHus:
Tect Ne 3. KBaHTOBBIC YHClia M 0003HAUYECHHE YPHEPTETUUECKUX YPOBHEH

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3Hatb: 4  OCHOBHBIE  THIIBI 1.KM-3 3nars 1. PacnpocTpaneHHbI€ BU/IbI
MOJIYTIPOBOJTHUKOBBIX MaTepHalloB KpUCTAIOrpapUuecKUX peuIeToK, CaMOOpPraHu3alys B
" HAaHOMAaTEPHUAJIOB TBEPJBIX TeJax.

HEOPTraHWYECKON (METAITHYECKUX 2.KM-3 3uarb 2. DpdexTuBHBIC painyChl HOHOB.

u HEMETaNTNIECKUX ) u Honnble paguycbl XUMUYECKUX; 3JIEMEHTOB.
OpraHUYecKOi (mOIMMEpHBIX, 3.KM-3 3unarsp 3. Metoxa nzo0paxeHus

YTJIEPOJHBIX) TPUPOIBI KPUCTAININYECKUX CTPYKTYp IIapaMH pa3HbIX pa3MeEpPOB.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €ClU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOMPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 33124

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-4. KM-4 Tect Ne 4. KBaHTOBBI€ IMbI U CBEPXPELIETKH.

®opmbl peanausanuu: [luceMennas padora

Tun kouTpoabHoro meponpusitusi: KonrpospHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeneHusi KOHTPoJbHOro Meponpusitusi: Tect No 4. KBaHToBbIE SIMBI U
CBEPXPEILETKH.

Kparkoe cogepxanue 3agaHus:
Tect Ne 4. KBaHTOBBIE SIMBI U CBEPXPEIIETKH.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: S5 TEHJAEHIMM pa3BUTUSA 1.KM-4 3nars 1. npocTeiiniue Buabl HI3KOPa3MEPHbIX
COBPEMEHHOM HAaHOIEKTPOHUKHU 00BEKTOB.

2.KM-4 3unars 2. [ToHsiTue 0 NOTEHIMATIBHBIX IMaxX U
Oapbepax.

3.KM-4 3narsp 3. Ponb npuMecHbIX HOHOB B
(OpMHPOBAHNH CIIELUAIBHBIX CBOICTB MaTepHAJIOB.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "0TINYHO" BBICTaBISIETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "Xopoo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpPaBICHUE JUIsl pEIICHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHIIIOJIHEHO

KM-5. KM-5 KonTpoJbHasi padora Ne 1 [locTpoenne 3j1eMeHTApPHON siUel KU U pacyeT
MEKATOMHBIX PACCTOSHUI 111 Hau0oJ1ee YacTO UCIOJIb3yeMbIX NOJIYNPOBOIHMKOBBIX U
OKCH/IHBIX KPHCTAJLJIOB.

®opmbl peaausanun: KomnsroTepHoe 3a1aH1e

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpOobHOrO Meponpustusi B BPC: 10

IIpouenypa npoBeaeHusi KOHTPOJbHOT0 MeponpusiTusi: KontponsHas padora Ne 1 [TocTtpoenue
AIIEMEHTAPHON SYEHKH U pacdeT MEXaTOMHBIX PACCTOSHUHM JUIs Haubosiee 4acTO MCHOIb3YyEeMBIX
MOJIYIIPOBOJTHUKOBBIX M OKCHUHBIX KPHUCTAJUIOB.
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Kpartkoe conep:xanue 3a1anusi:
Kontponbnas padora Ne 1 TloctpoeHue 351eMEHTapHOM SYCHKH U pacdyeT MEKXaTOMHBIX
paccTosHU# /17151 HanboJIee YacTO MCIOJIb3YeMbIX MOTYIPOBOIHUKOBBIX U OKCHIHBIX
KPHUCTAJLJIOB.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3uare: | BiIMAHHME cocTaBa Ha 1.KM-5 3narp 1. OcoOEHHOCTH CTPYKTYpPBI U CBOMCTB,
CBOWCTBA HAHOMATEPUAJIOB; CBSI3aHHBIE C MAJIBIM Pa3MEpPOM YaCTHII.
2.KM-5 3narb 4. ®U3UKO-MaTeMaTUYECKUE OCHOBBI
muddy3un.
YMeTp: 2 HMHTEpIPETUPOBATH 1.KM-5 ¥Ymers 3. AHanuzupoBatb CTPYKTYpY
35eKTpou3nYecKue IIOBEPXHOCTH.
XapaKTepUCTUKU
HOJIyIIPOBOTHUKOBBIX U
JURIIEKTPUUECKHUX
HaHOMAaTepHaJloB
YMers: 3 paccYuThIBaTh 1.KM-5 ¥mers 1. AnanuzupoBathb (pa3oBble AUarpaMMbl
JJIEKTPUUECKUE  XApPaKTEPUCTUKH JMCTIEPTUPOBAHHBIX CHCTEM.
IIOJIYIIPOBOTHUKOBBIX HaHO 2.KM-5 ¥Ymers 2. Ananu3upoBaTh (pa3oBble AUArPAMMBbI
MaTepuajoB  JAJs  Pa3IMYHbIX JUCTIEPTUPOBAHHBIX CUCTEM..
o0acTeil UX UCHOJIb30BAHUS

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME HMJTH BBITIOJHEHO NMPSHMYIIECTBEHHO BEPHO

Ouenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/l1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-6. KM-6 KontpoJssHas padora Ne 2 TBepaoTebHble XHMHYECKHE PEAKIHH.
Pemienue ypapHenus 1M Py3uu B npucyTcTBUM XMMHUYECKHX PeaKIHid.

®opmbl peanusanuu: [lucbMenHas padora

Tun kouTpoabHOro MeponpusTus: [Iposepounas pabota

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBeleHUsT KOHTPOJbLHOro Mmeponpusitusa: KontponbHas pabGora Ne 2
TBeproTenbHble XUMHYECKHME peakuuu. Pemenue ypaBHeHus nuddy3un B MNPUCYTCTBUU
XUMUYECKHUX PEAKLIUU.

Kpartkoe cogep:xkanue 3aiaHus:
KonrtponsHas padora Ne 2 TBepaoTenbHble XUMUYECKHE peakiuu. Pelienne ypaBHeHus
b dy3un B IPUCYTCTBUM XUMUYECKUX PEAKIIUMA.

KoHTpoJibHbIE BONIPOCHI/3a1aHUA:
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VMmeTh: 4 OOBSACHATH Ha OCHOBE
($U3uKO-MaTEMaTHUYECKUX MOJeNei
XapaKTePUCTUKU
MOJIYIIPOBOHUKOBBIX
HAaHOMAaTEPHAJIOB

1.KM-6 ¥mertb 1. AHaTU3UpOBAaTh MUKPOCTPYKTYPY H
CBOMCTBA HAHOKPUCTAJUIMUYECKUX MATEPUAJIOB.
2.KM-6 ¥YmMmeTth 2. BricTpanBath H300pa)KeHUS TPAHUI]
pa3zesoB B HaHOMaTepuasax.

3.KM-6 ¥Ymertb 3. AHaTHM3UpOBaTh OCOOCHHOCTH
CTPYKTYPbI CYOMHKPOKPUCTALITNYCCKIX METAIIJIOB.

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Hudienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakxmepucmuxu evinoanenus shanus: OueHka "y10BIeTBOPUTENILHO" BHICTABIIAETCS
€CJIM 33JaHUE IPEUMYILIECTBEHHO BBIIIOJIHEHO

KM-7. KM-7 KonTpoJibHas padora Ne 3 JHepreTu4yeckue ypoBHU IPUMECHBIX HOHOB

B OKCHIHBIX KPpUCTAJLJIAX. KBaHTOBBIE YHCIIA.

®opmbl peajusanuu: KomnsroTepHoe 3a1anue

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa mpoBeneHMsi KOHTPOJbLHOro Mmeponpusitusa: KonTponbHas pabGora Ne 3
DHepreTuyeckue YpoBHU MIPUMECHBIX HOHOB B OKCUAHBIX KpucTaiax. KBaHToBble uncia.

Kparkoe conep:kanue 3aiaHus:

KonTponbHas padota Ne 3 DHepreTrueckue ypoBHH IPUMECHBIX HOHOB B OKCHUTHBIX

Kpucrajuiax. KBanToBbIc uncia.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: 5 BbIOMpATh
HaHOMAaTePHaJIb, a TaKXKe
TEXHOJIOTUYECKHE TIPOLECChl UX
W3TOTOBJICHHS JUUIsI PEHICHUs 3a1ad
npodeccuoHaIbHOMN e TeTbHOCTH

1.KM-7 ¥Ymers 1. AHanmu3upoBaTh MOBEPXHOCTHOE
HaTSKEHHE U TepMOJAMHAMUKA MJIOCKUX I'PaHul] pasjiena..
2.KM-7 ¥YMmets 2. Onpenensith ppakTalbHYIO
pa3MepHOCTh B HEYIOPSAIOUEHHBIX Cpeax.

3.KM-7 ¥mersb 3. AHanu3upoBaTh TBepIOQa3HbIe
TOMOXHUMHYECKHUE PEAKITHH.

Onucanue MKaJbl OLICHUBAHUA:

Ouenka: 5

Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3nanus. OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 60
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3nanus: OneHka "yI0BIeTBOPUTENIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-8. KM-8 KontpoJubHasi padora Ne 4. OCHOBHbIE MeTO/AbI Pac4eTa AaTOMHBIX U
MOJIEKYJISIPHBIX OpOUTAJIeil.

®opmbl peaquanun: [TuceMennas padora

Tun KoHTPOIbHOT0 MeponpusiTus: KoarponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 15

IIpouenypa npoBeneHusi KOHTPOJAbHOro Meponpusitusi: Konrponsnas padora Ne 4. OcHoBHBIE
METO/IbI pacueTa aTOMHBIX U MOJIEKYISPHBIX OpOUTATICH.

Kparkoe conepxanue 3ajanus:
KonrponbHnas pa6orta Ne 4. OcHOBHBIE METO/BI pacyeTa aTOMHBIX U MOJIEKYJISIPHBIX

opOuTaneil.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: 1 paccYuThHIBaTh 1.KM-8 Ymersp 1. AHanu3upoBaTh KOJIMYECTBEHHYIO
TeII0OPHU3NUECKUE XapaKTePUCTHKY Xaoca.

XapaKTepUCTUKU 2.KM-8 ¥YmMmerts 2. [IpoBOIUTH OIICHKY (paKTaTbHBIX
HOJIYIIPOBOTHUKOBBIX HaHO pa3mepHoOcTeH.

MaTepUAIOB  JUISl  PaA3JIMYHBIX 3.KM-8 nYmetsn 3. Onpenensts GppakTaaibHyIO
o0acTeil UX UCHOJIb30BAHUS Pa3sMEepHOCTh MEPKOJILIMOHHOTO KJIACTEPar0

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe sevinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinonneHus snanua: OueHKa "Xopoo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evinoneHus shanus: OneHKa "yI0BIEeTBOPUTENIBHO" BEICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

JK3aMeHANMOHHBIN OmiteT Ne 1.

1) TlousiTHe O MOTEHIMANBHBIX SMaX M Oapbepax. MUKpOUYACTHUIIA B TIPSMOYTOJIbHOM
MOTEHLIMAIBHOM SIME.

2) ®usMKo-MaTeMaTH4YecKre OCHOBBI Auddy3un.

3) TepmoauHaMUYECKUE acTIEKThI MOBEPXHOCTU. CTPYKTYpa MOBEPXHOCTH U MEXK(Pa3HbIX
TpaHuIl

IIpoueaypa npoBenenust
OTBET YCTHBIN 0 HATUCAHHBIM OHIIETaM.

L. Ilepeuens Komnemenyuit/uHOUKaAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenmust/Unaukarop: MJI-1nk-3 3Haet 6a30Bbie TEXHOJIOTUYECKUE MTPOIIECCHI
M3TOTOBJICHHS] MATEPHAIIOB SJIEKTPOHHOM TEXHUKH, MUKPO- M HAHOAJIEKTPOHUKHI

Bomnpocel, 3axanus
1.9k3aMeHanHOHHLINH OuJIeT Ne 2.
1) TlpumeHeHHE 30HHON TEOPHU K KBAHTOBBIM SIMaM M CBEPXPEIICTKAM.
2)  Tumbl NOTYIIPOBOAHUKOB. DJIEMEHTAPHBIC MOJIYIIPOBOIHUKU. BUHAPHBIC COSTMHEHHSI.
Oxwucnpl. CoucTthle NONynpoBOAHUKH. Pa3HOOOpa3ue noayrnpoBOJHUKOB.
3) DmmupuuecKue MOTSHIHATbI B3aHMOICHCTBUS

MarepuaJsl 1JIs1 IPOBEPKU OCTATOYHBIX 3HAHUM
1.Bonpoc 1. CtpykTypa rpanun 3éped B HC marepuane npu 3alaHHON TeMIepaType CI0KHBIM
00pa3oM 3aBUCHUT OT IIEJIOTO psijia IEPEMEHHbIX:

OtBeTsI:

1. xpucramiorpaduyeckux napameTpoB, ONUCHIBAIOIINX B3aUMHYIO OPUEHTALIUIO IBYX
KPUCTAJIJIOB U T'PAaHUIIB] pa3zeiia MEKIy HUMU;

2. XUMHYECKOTO COCTaBa IPAHUIIBI, MM HHBIMH CIIOBAaMH, IPUPOIBI M pacrpeieIeHus
a/1cOpOMPOBAHHBIX aTOMOB;

3. TOTeHIMana B3auMOJICHCTBHS MEX/y aTOMaMH;

4. Tpupoabl aTOMHOM penakcaliy, B pe3yJibTaTe KOTOPOM TOCTUTAETCs PacIoIOKEeHUe
aTOMOB C MMHMMAaJIbHOM CBOOOTHOW SHEPrUeil yIPYTrUxX U KOHIIEHTPALIMOHHBIX BO3MYIICHHI B
HaIpPaBJICHUU NEPIEHANKYIIPHOM I'PAHULIE.

Bepnsiit orBet: OctaTounsle 3HaHus. Bonpoc 1. [IpaBuiabHBIN OTBET BCE BAPUAHTBHI.
2.Bomnpoc 2. ['panuiibl pa3ziena KOMIAKTUPOBAHHBIX HAHOKPUCTAJUIMYECKHX MaTepHUajoB
MOTYT COZIepPKaTh TPU TUIIA AEPEKTOB:

OtBeThI:

1) oTxmenbHBIE BAKAHCHUH,

2) BaKaHCHOHHBIE arJIOMEPaThl, MIIM HAHOMIOPHI, 00Pa3yIOIIUECsS B TPOHHBIX CTHIKaxX
KpHCTAJUIOB;

3)  OobpLIMe MOPHI HA MECTE OTCYTCTBYIOIIMX KPHCTAJUIUTOB;

4)  wmexnoysensHble aToMbl.OcTaTouHbIe 3HaHUs Bompoc 2. OTBer 2 a) comepkaHue OTBeTa
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Ocrarounsle 3Hanus Bonpoc 2. OTBer 2 0) conepkaHue oTBeTa
Ocrarounsle 3HaHus Bompoc 2. OTBeT 2 B) coepkaHnue OTBETa
Bepnpiii orBeT: OcraTounble 3Hanus. Borpoc 2. I[IpaBUIbHBIN OTBET BCE BAPUAHTHI.

2. Komnerenuust/Uugukarop: NI-2nk-3 3HaeT 00 GU3MKO-XUMHIECKHUX OCHOBaX 9
TEXHOJIOTHYECKHUX MPOIIECCOB U3TOTOBJICHHS MATEPHAIIOB JIEKTPOHHON TEXHUKH, MUKPO- 1
HAHORJICKTPOHHUKH

Bomnpocel, 3axaHus
1.9x3amMeHannoOHHBIN Onaer Ne 3.
1) I[IpumMeHeHHE TCOPHH NEPKOISIUH K MTOTYIIPOBOIHUKAM.
2) ®pakTaabHBIN aHAIH3 CAMOOPTaHU30BaHHBIX MTOJYITPOBOIHUKOBBIX CTPYKTYP.
3) TaepmoTenbHbIC XUMHUECKUE PCAKIIHH.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHU I
1.Bonpoc 3. HanonopucTtbie MUKPOYACTUIIBI HA OCHOBE KPEMHUSI — 3TO MOPUCTHIC
KPEMHUEBBIC YACTHIIbI:
OTBeTHI:
1) u3 Hexkpuctammaeckoro SiO2;
2) U3 CUHTETHUYECKOI0 KPEMHHMUS;
3) ¢ pazmepom ot 1 10 100 HM;
4) coneprkalue ThICSYM OJUHAKOBBIX HAHOTIOP.
Bepupsiii otBet: OctaTounsie 3Hanus. Bompoc 3. [IpaBunbHeIil oTBET 2),3)
2.Bompoc 4. Yto nmpeacTapisioT co00il HaHOMaTepUab?
OTtBeTsI:

1) Hanomarepuaisl, cojiepkaliyue HAaHOpa3MEpPHbIE CTPYKTYPHbIE 3JIEMEHTBI, HA3bIBAIOTCS

HAHOCTPYKTYPHBIMU MaT€pUaATaMH.
2) ¢ pazmepom ot 1 10 100 HM;

Bepusliit otBet: Octarounsle 3Hanus. Bonpoc 4. [IpaBunbHbIif 0TBET 2).
3.Bonpoc 5. Cpenu HAaHOMATEPHUATIOB MOKHO BBIJICITUTH HECKOJIBKO OCHOBHBIX
Pa3HOBUIHOCTEN.

OTBeThI:

1) KOHCOMUAMPOBAHHBIE HAHOMATEPUAIBI;
2) HaHOTIOIYIIPOBOAHUKH;
3) HaHOTIOJIUMEDHI,
4) HaHOOMOMAaTEpUAIbL;
5) ¢ynnepeHsl u TYOyNIsIpHBIE HAHOCTPYKTYPBI;
6) KaTanu3aTophl;
7) HaHOTIOPUCThIE MaTEPUAIbI;
8) cynpaMoeKysipHble CTPYKTYpHI.
Bepnslii orBeT: OcraTounble 3Hanus. Borpoc 5. IIpaBuiibHBIN OTBET Bce 8 BUAOB.

3. Komnerenuusi/Muaukarop: M/1-5nk-g 3akimoueHus o 11e1ecoo0pa3HOCTH BHEAPEHUS! HOBBIX
TEXHOJIOTUYECKUX MPOLIECCOB MPOU3BOICTBA U3/IEUIl MUKPOIJIEKTPOHUKU M 000pyI0BaHUS Ha

OCHOBAHHHU 3KCIICPUMCHTAJIBHBIX JaHHBIX

Bomnpocel, 3axanus
1.9x3amMenanMoHHbIN Onaer Ne .4

1) TepmomuHaMUYECKHUE aCTIEKTHI TOBEPXHOCTH. CTPYKTYpa MOBEPXHOCTH U MEXK(Pa3HBIX

IpaHULL.
2) lleHTpanbHBIC M HANPABICHHBIC CHIIBI MEXIY aroMaMu. CHITbI MEKTY MOJICKYITaMHU.
3) ATOMHBIC U MOJICKYJISIPHBIC OpOHUTAIIH.

2.9K3aMeHAllMOHHBII OuiteT Ne 5.
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1) DddexTuBHBIC panyChl HOHOB.

2) ATOMHBIEC U MOJIEKY/ISIPHBIE OPOUTAIIH.

3) Ilpodwunu koHIeHTpaKUK U TemiepaTypbl. Pacnpenencaue ["aycca. DyHKIHs OMIHOOK
i Erf-¢pyakmms.

MarepuaJbl 1J151 IPOBEPKH OCTATOYHbBIX 3HAHUMH
1.Bonpoc 6. Kinaccudukaiusi KOHCOIMINPOBAHHBIX HAHOMATEPHAJIOB 10 cocTaBy (a3,
pacripenesieHuIo 1 (popMe CTPYKTYPHBIX COCTABIISIOINX.
OTtBeTsI:
1) I[InactuHuaTas
2) Cronbuaras
3) PaBHOOCHas
4) YemyiitaTas
5) Csepuueckas
6) onunTHYecKas
Bepuriit orBeT: OctaTounsie 3Hanus. Bonpoc 6. [IpaBunbHslii otBeT 1), 2), 3)
2.0ctarounsle 3HaHUs. Bonpoc 7. OCHOBHbIE METO/BI MOIY4YEHUS] KOHCOIUINPOBAHHBIX
HAaHOMAaTEpHAaJIOB.
OTtBeTsI:
1) TlopomikoBasi TEXHOJIOTHSI
2) HMuteHcuBHas muactudeckas aedhopMarus
3) KoHTponupyemas KprcTaJUTU3aIHs U3 aMOP(HOTO COCTOSIHUS
4)  TexHOJOTHs IUICHOK U MOKPBITHI
Bepnpiii orBet: OcraTounble 3Hanus. Borpoc 7. [IpaBuiibHbIN OTBET Bce 4 BapUaHTA.
3.Bonpoc 8. OcHOBHBIE TUIIBI MAKPOMOJIEKYJIIPHON JINHEHHON apXUTEKTYPBHI.
OTBeThI:
1) T'ubkuii KI1yOOK
2)  Kecrkwuii cTepxeHb
3) JIuHEHHBIN UK
4) TlonuporakcaH
Bepnpiii orBeT: OcraTounsle 3Hanus. Borpoc 8. I[IpaBuibHbIN OTBET Bee 4 BapHaHTa.
4.Bonpoc 9. OcHOBHBIE TUIIBI MAKPOMOJIEKYJISIPHON apXUTEKTYPBHI.
OtBeTsI:
1) Jluneiinbii
2) PasBeTBiCHHBIN
3) Cumtsii
4)  Jlenapumep
Bepnsiii otBet: OctaTounblie 3Hanus. Borpoc 9. IIpaBuiibHbIN 0TBET Bce 4 BapUaHTa .

4. Komnerenuust/Muauxarop: M/1-6rk-s AHaIM3 BIUSHUS TapaMeTPOB U PEKUMOB
TEXHOJIOTMYECKHX OTepaliil Mpou3BOICTBA U3IEINIA MUKPOIJIEKTPOHUKH Ha TTapaMeTphbl KauecTBa
OTIBITHBIX 00PA3LI0B U3AETHIH MUKPOIIIEKTPOHUKHI

Bonpocsl, 3aganus
1.9x3amMeHanmoHHBII OnJieT Ne 6.
1)  OcHOBHBIE MPE/ICTABICHNS KBAHTOBOI MexaHUKH. KBaHTOBast MO/IENb aTOMa.
2)  3aBUCHMOCTbH pa3MEpOB aTOMOB M HOHOB OT KOOPAWHAIIMOHHBIX YHCEI
3) Meron n300pakeHHs KPUCTAJUTMIECKUX CTPYKTYP IapaMH Pa3HbIX pa3MepoB.
Koopaunanuonnsle yncna. Tumbl nonusapos. I'eomeTpudeckue npeaesl yCTONYUBOCTH
CTPYKTYP C pa3iInYHBIMU KOOPAMHAIIMOHHBIMU YHCIIAMHU.
2.9K3aMeHAllMOHHBII OuiteT Ne 7.

1. TepmopauHamuueckuit npesen Teopumn nepkonaLmn. ®asosblii nepexos;: NOPor NePKONALUN U

NepKONALMOHHbIN KAacTep.
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2. PeweHne napabonnyeckoro ypaBHeHUA Ha GECKOHEYHOCTH, ANA NOAYOrpaHUYEHHbIX U ANs
OrPaHUYEHHbIX Cpea.

3. DHepreTMYecKkuin cnekTp KpUcTana. JHepPreTUYEeCcKnin CNEKTP 3/IEKTPOHOB U NIOTHOCTb 3/1IEKTPOHHbIX
COCTOSIHWI B HU3KOPA3MepPHbIX 06nacTsax.

MartepuaJbl 1Jil IPOBEPKHU OCTATOYHBIX 3HAHUI
1.Bonpoc 10. SJIEKTPOCOITPOTUBJIEHUME HAHOMATEPUAJIOB..
OTBeTHI:
1) TemmneparypHas 3aBUCMOCTb 3JIEKTPOCOTIPOTUBIICHHUS YBEINIMBACTCS
2) TemneparypHas 3aBUCHMOCTb 3JIEKTPOCONPOTHUBIICHHS HE MEHSIETCSI
3) TemnepaTypHas 3aBUCHMOCTD 3JICKTPOCOIPOTHUBIICHHS CIIaIacT
Bepwnsriii orBeT: OctaTounsie 3Hanus. Bonpoc 10. [TpaBuibHBIi oTBeT 3) .
2.Bomnpoc 11. Knaccuduxarus 1ucrnepcHbIX MaTEpPHAIIOB 110 pa3MepaM JAUCIepcHoO (a3 B
npenenax 1 AHrcrpema.
OTBeTHI:
1)  OtaenbHbIC KIacTepa
2) Kuacrepsl
3) HanouacTuib
Bepnpiii otBet: OcraTounble 3Hanus. Borpoc 11. IlpaBuibHblii oTBeT 1).
3.Bonpoc 12. Bo3M0OXXHOCTH 7151 IBUXKEHUS 3JIEKTPOHOB B HAHOPa3MEPHOM CTPYKTYpeE.
OTBeTHI:
1) Bmosb MIOCKOCTH KaK KaK ra3 CBOOOHBIX 3JIEKTPOHOB
2) Tlomepek MIOCKOCTH B OTPAHUYCHHBIX pa3Mepax, Kak B KBAHTOBOH sIMe
Bepunpsiii otBet: Octarounslie 3HaHus. Borpoc 12. [IpaBunbHbIi OTBET 2).

5. Komnerennusi/Mngukarop: NJI-7nk-s AHanIU3 ¥ onpeeneHue NpuunuH OTKJIOHEHHUS
[IapaMeTPOB TEXHOJIOTMYECKHUX OIEepalfii IPOU3BOICTBA U3AEINNA MUKPOIIEKTPOHUKH OT
3a/1aHHBIX

Bomnpocel, 3axanus
1.9x3amMeHanMoOHHLIN Onaer Ne 8.

1. ®a30BbIe U CTPYKTYPHBIE COCTOSIHUS B YIABTPAAUCIIEPCHBIX cpeniax. Pa3oBble AUarpaMMbl

JUCTIEPTUPOBAHHBIX CHCTEM.
2. I'panunsl paznena B HaHoMarepuanax. OcOOEHHOCTH CTPYKTYPHI (Pa30BbIX I'PaHMIL.
3. Koopnunanmonssle yrcna. THITBI monmdaApoB. ['eoMeTprudeckne npeaenbl yCTOMIUBOCTH
CTPYKTYP C pa3JINYHBIMU KOOPAVNHALIMOHHBIMU YHCIIAMHU.

2.9K3aMeHAllMOHHBII OuiteT Ne 9.

1. CrpyKTypHBIH THI IEPOBCKUTA, IINHUHENH, TPaHaTa, aiMa3a U JPyTrue TUIIbI CTPYKTYP.
2. ®dazoBbIe AMAarpaMMBbl IUCHIEPTHPOBAHHBIX cucTeM. AMopdHbIe (haspl. BrusHue
OCTaTOYHBIX I'a30B Ha (pa30Boe paBHOBECHE YIbTPAAUCIIEPCHBIX YACTHIL C Ta30BOM (a3oi.
OO6pa3oBaHue yabTpaJUCIEPCHBIX YaCTULl B IEPEOXIIAXKIEHHOM pacIljiaBe.

3. TepmoauHaMuueckue acreKThbl MOBEepXHOCTH. CTPYKTYypa MOBEPXHOCTH.

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.Bonpoc 13. OTHOCHTENBEHOE U3MEHEHHUE NTEPHOA PELIeTKH Aa/a B 3aBUCUMOCTH OT TMaMeTpa

D nanouwactuil 30510T1a (An) u cepedpa (Ag).
OtBeThI:
1) VYBenuuuBaercs
2) yMeHbIIaeTcs
Bepnpriii otBet: Octarounslie 3HaHus. Borpoc 13. IlpaBunbHbIif oTBeET 1).
2.Bonpoc 14. 3aBucuMocTb 00BEMHOI1 10N TPaHUL] 3epeH U TPOMHBIX CTHIKOB OT pa3mepa
3epHa (IIpH TOJIIMHE TPaHUIIbI 3epHA | HM).



OTBeThI:
1)  VYBenmuumBaercs
2)  yMeHbIIaeTcs
Bepnsriii orBeT: OctaTounsle 3Hanus. Bonpoc 14. [IpaBuibHBI OTBET 2).
3.Bonpoc 15. Pexxumsbt pabotsr CTM:
OTtBeTsI:
1. u3MeHsImMiCS TYHHEIbHBIN TOK (),
2. TIOCTOSTHHBIN TYHHEIbHBIN TOK (0)
Bepusriii otBet: Octarounsie 3nanus. Bonpoc 15. [IpaBunbHbIN 0TBET a) 1 0).

II. Onucanue wikanvl oueHuBanus

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku 6blnoIHeHus 3uanus: PaboTa BeIIONIHEHA B paMKax "MPOABHHYTOTO'

'

YpPOBHA. OTBeTHI AaHbl BEPHO, YCTKO C(I)OpMYJ'II/IpOBaHHBIe 0COOEHHOCTH IMPaKTHYICCKUX peIJ_ICHI/Iﬁ

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: PadboTa BeIogHeHa B paMKkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaiia ecth He3HAUUTEIbHBIC
HEJOCTaTKH

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHAs 4aCcTh 3aJJaHUs BBITIOJIHEHA BEPHO. Ha BOTIPOCHI YTIIIYOJICHHOTO YPOBHS

1I1. IIpasuna évicmaenenus umo2o60i OUeHKU no Kypcy
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