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AHHOTALMA

Jincumnanna «HanoaiekTpoHHKkan BXOANT B 0OPasoOBATEALHYIO NPOTPAMMY BHICHICTO
o0patosanns — NporpamMy OGAKAABpHATA N0 HANPABACHMIO TOANOTORKH/ CHEUMATBHOCTH
11.03.04  «Daextponuka #  HanodiexTponuka»  manpannennoctd  «llposuiuiiennas
anexTponnkay. Jlncunnmna peannsyercs kapeapoi «Ne23».

JIHCUMIUIMHA HALCICHA HA POPMHPOBAHME Y BLIITYCKHHKA CACAYIOUHX KOMICTCHLMI:

OIMK-1 «Crniocoben HCNONL30BaTL NOJOKEHNA, JAKOHB H MCTO/IL CCTCCTBECHHBIX HAYK W
MATCMATHKM JUIA PEHICHHS 3134 HHACHEPHONH ACHTEIBHOCTHY

OITK-2 «Cnocoben caMoCTOSTEILHO NPOBOANTE IKCICPHMCHTANBHLIC HCCNCAOBAHHA H
HCIOAL30BATH OCHOBHBIE NPHEME! 00pabOTKH M NPEACTABACHHA NOTYICHHLIX JAHHLIXY

CofepAanue AMCUHILITHABL OXBATHIBACT KPYT BONPOCOB, CBASAHHAIX C C HCNOABIOBAHHCM
COBPEMEHHBIE JOCTHACHHA HAHOIICKTPOHHKH B Pa3palaThiBacMbiX CHCTEMAX PaziHyiHoro
GYHKUHOHATLHOIO HAIHAYCHNA, (OPMHPOBAHMEM HAYMHOH OCHOBBI JUIA OCOSHAWHOIO W
HEICHANPARICHHOTO HCTIOTLIOBAHHA THOAYHCHHBIX SHAHHT UPH COZAIHNN IICMCHTOB, nputopos
# YCTPOHCTE HAHOYICKTPOHHKH

[penosasanne JHCUMILTHHB  NPEAYCMATPHBACT  CACAYIOUINE dopmbl - OprasHzalHK
yueBHOro npouecca: JEKiK, 1abopaTopHuie paboTel, NPAKTHYECKUE JAHATHA, CAMOCTORTCILHAR
paboTa CTYACHTA, KOHCY /I TAIHK.

[TporpaMmoii  AHCIMIUIMHLL NPCIYCMOTPEHB CACAYIONHE BHIbI KOHTPOM TEKYIIMHH
KOHTPO/IL VCHIEBAEMOCTH, POMEAYTOUHAR ATTCCTALMA B (JOPME IKIAMEHA,

OBIWAY TPYAOCMKOCTH OCBOCHHS JMCIHILTHHE! COCTABMSCT 5 3AHCTHRIX CAMHHIL 180
HACOR.

STaniK 0GYICHHA N0 ARCUHILIMHC «PYCCKHIl »

1. TlepeucHs NAAHMPYCMBIX PE3YALTATOB O0YHCHHS N0 AMCUMILIMHE

1.1 lleam npenoaaBasus JHCUHIUTHHB

QopMHPOBANNE ¥ CTYJICHTOB SHAHMI 0 PHINHECKHX OCHOBAX HAHOMICKTPORUKH Hi Dae
HAYHEHHS 33KOHOB (HIHKH HIBKOPA3MEPHLIX CTPYKTYP, 4 TAKAC 0 BOIMOKHOM HCIOTLIOBAHUH
WX NPH COLLAHMH NPHOOPOB HAHOINEKTPOHHKM H  PEUICHHA TCXHONOIHUCCKHX npobaem
HAHOVICKTPOHMKH, COZAAHNC  NMOAICPAHBAOMCH  00pa3OBATEALHOR CPe/bl  NPENOAARAHNA
NOCHC/IYIOUIMY THCUHIUIHE YHeOHOTO MIana, IPEACTARICHHE BOIMOKHOCTH CTYACHTAM PasBHTL
¥ OpOACMONCTPHPOBATE HABLIKH B PACuCTE HHIKOPAIMEPHBIX CTPYKTYD M npubopos
HAHOVICKTPOHHKH H3 HX OCHOBC.

12 JIMCUMILTHHA BXOIHT B COCTAB 00A3ATEALHON HACTH OBPA3OBATECILHON NPOrPaMME!
shiciiero obpasosanna (mance — OI1 BO).

1.3, [epedens nIaHUpyeMBX PE3YALTATOR OOYHCHHUS 110 AHCIHILUTHHE, COOTHECCHHBIX €
IAAHHpYEMBIMH pesyapTaTamu ocsoenns O BO.

B pesyasTare W3yHCHHA JMCUMIUTHHBL OOYHAIOUMIACH J0TACH ofnasars CACAVIOUHMH
KOMIICTCHIHAMH N MX qacTaMu. KoMueTeHinm i HHAMKATOPL WX IOCTHACHHS NPHBCACHB! B
Tabmue 1.

TaGmumua | - INepeucib KOMIETCHIMI H HHAKKATOPOB HX A0CTIKCHHA

) Koau
Kareropus (rpynna) R Ko/ # HAHMCHOBAHNE HHAHKATOPA
KOMIICTCHIHM AOCTHKCHHA KOMIIETCHIIMM
S KOMIICTCHIMH | SReeae
OINK-1 Crocoben
HCIMOIL30BATH OIMK-1.3.1 3nats dyH1aMeHTATBHBIC
MOAOACHIA, 3AKOHB! | JAKOHBI IPHPOAK H OCHOBHBLIE (PHIHUCCKHE
" W METO/IB H MATCMATHYCCKHE 3AKOHBL
O CHOHALABIC | o recTBeHmBIX navk | OIK-1.B.1 sraaers HaBskaMu
KOMIICTEHILHM
M MATCMATHKH JUIH MCTIOABIOBAHMA SHAHNIH QHIUKH 1
peteHna 3anas MATEMATHKH TIPH PEUICHHHA NPaKTHYCCKHX
HHACHEPHOH 3anaq.
| JICATSIILHOCTH - I—
OINK-2 Cnocoben
. e OIMK-2.Y 1 ymeTh Bubupats cnocodu 1
| CPEICTBA HIMCPEHHIT H NPOBOANTE
IKCTICPHMEHTALHBIC
O6umer et - IKCHCPHMEHTAIBHBIC HCCICAOBAHNA.
pofecs S OFK-2 B.1 saaners cniocobamu obpaborku
KOMIICTEHLIMH HCNOLI0BATH
H APCACTABACHHA NOTYHCHHBIX JAHHBIX H
PSRRI TTpmcoes OLEHKH NOIPEIIHOCTH PE3YIbTATOR
00paboTKH H
HIMCPCHHIL
NPEACTABACHHA
NOIYHEHHBIX AAHHBIX

2. Mecto aucumiuns 8 crpykrype Ol

JTHCHMILIHAA MOKCT DAIMPOBATLCH HA IHAHMAX, PAHCE NPHOOPCTCHHBIX ODYHAOUIMMHCH
TIPH HIYHCHHH CHEAVIOUINX AHCLMILIHE:

— «maTemaTHka-1 (AHATHTHYECKAs rCOMETPHA W JIMHCHHan anrebpa)»;

— «marematika-2 (Maremaruseckuil anamis)y,

— «marematika-3 (Tcopus BEPOATHOCTCH M MATEMATHYCCKAN CTATHCTHKA)®;

—  whuzHkan,

~  «MATCPHANOBEACHHEY,

~  «hH3HICCKHE OCHOBB MICKTPOHHKHY

~ «HAQOPMANHOHHBIC TEXHOMOTHIN,

— «ONEKTPOHHKAN.




T T T 3E/(uac)

FHAHMA, DOAYHCHHBIC TIPH HIYHCHHH MATEPHANZ AaHHOH JIMCHHIUTHHBL, HMCIOT Kak
CAMOCTOSTENILHOE 3HAYCHHE, TAK H MOTYT HCMOMLIOBATHCA MPH HIVHCHHH APYIHX AHCHHILIHE
~  «OCHOBBI MHKPONPOICCCOPHON TEXHHKHY,
— «MCTOJB M YCTpoiicTea undiposoit o6paboTkn cHrHANOB»,
~  ONCKTPOHHBIE NPOMLILILICHHBIC YCTPORCTBAY,
— «IHCPIETHYCCKAA YICKTPOHHKAY.

3. O0ueM H TPYAOCMKOCT AHCIHILTHHES
Jlanspie 06 obmieM O0heMe AHCUMILTHHLL, TPYAOCMKOCTH OTACABHBIX BHAOB yueOHOM

paboThi 10 AMCLUMIUTHEE (W PACTPECICHHE ITON TPYAOCMKOCTH 110 CEMECTPAM) NPEACTABACHE B

Tabamue 2.
Tabanua 2 — O6BeM H TPYAOCMKOCTD AHCIHILIHHBI
Tpyaoemkocts no
Bua yuebuoii paborst Beero CEMECTPAM
»es
C 1 2 3
Qdwan mMpyooeMKocmy OUCIUNAUNGE, 5/ 180 s/ 180
H3 nux wacos npakmuyeckou noo2omoeKu
Ayoumopnuie 3ansmus. Bero Hac. 68 | 68 R
rwa: HHCAC:
nexuun (J1), (wac) 17 17
npakTHacckne/cemunapekne  sanatua  (113), 17 17
(1ac) - o = ]
| wGopatopusic paboru (JIP), (wac) BT T
kypcosoii npoexT (pabora) (KI1, KP), (wac)
ggggg (wac) 45 45
Camocmosmensmnan paboma, Beero (1ac) 67 67
Bud nposmexcymounoi ammecmayui: 3auct,
andd. saser, dxzamen (3auer, Jludp. sau, k3. 3.
3.4
I L MoaMen

4. Conepmanne ANCUHILTHHB!
4.1, Pacnpesenesue TPYAOCMKOCTH JIHCHHILTHHBL 110 PASAC/IAM H BHAAM JAHATHIL
Pasfeinl, TeMBl AMCHMIUTHHE H HX TPYAOCMKOCT NPHBCACHE! B Tabmiue 3.

Tabauna 3 — Pazacasl, TEMbI THCUHILUTHHBLL, HX TPYAOCMKOCTE

Paiaen 3. HuskopasMeprbie CTPYKTYPR

Tema 3. 1. KgaHToRoe OrpanuucHne I 4
Tema 3 2. CTPYKTYpBI € ABYMEPHBIM OAHOMEPHBIM H

HYIBMCPHBIM WICKTPOHHBIM Ma30M 1 2 4
Painen 4 Tlepenoc HocuTencii spana B

HUIKOPAIMEPHBIX CTPYKTYPax

Tema 4 | Tpancnopt HocuTeneh japata 8 2 5
HHIKOPAIMEPHBIX CTPYKTYPAxX

Tema 4 2. TynneaupoBanue HocHTecH 3apaia 8 5

1
I
Pasaen 5. HanocTpykTypsl
Tema 5 1 HanokaacTeps # HAROKPHCTANL 1 4 6
1

Tema 5.2 Veaepoansie HAHOCTPYKTVPS

Paizen 6 Inementsl 1 NpHOOPE! HAKOINEKTPOHHKN
Tema 6.1 [Mpubopss Ha uuTEphEPELMOHHBIX

WpdexTax 1 4
Tema 6.2 [puBopsl Ha OAHOIACKTPOHHOM H

PEIOHIHCHOM TYHHCAHPOBAHHM 1 4
Tema 6 3 CnuHTPOHHBIE NPHOOPHI 1 4
Pasnen 7 MeTo/ibl HAHOTEXHOAOTHI

Tema 7.1 TexXHOAOTMH NOAYICHHA HAHOMATEPHANOB K

HAHOCTPYKTYP 1 3 16 6
Tema 7.2 MeToiibl HCCACAOBAHMA HAHOMATEPHANOB H

HAHOCHCTEM 1 6 6
Hroro B cemectpe: 17 17 34 0 67
Hroro 17 17 34 0 67

Jlexumn _._wAh.w._ JpP _ KIl _ CPC
Pazneabt, TEMbl AHCUHNARNS! (aac) (uac)

(uac) | (uac) (uac)

Cemecrp 5
Paznen | BeeacHHE B HAHOMNCKTPOHHKY
Tema 1.1. Beeenne 8 HAHOIACKTPOHHKY 1 4
Pazaen 2. IACMCHTHI KBAHTOBOH MEXaHHKH
Tema 2.1. OCHOBHBIC NOAMKEHHA KBAHTOBOH MCXAHHKH 1 3
Tema 22 Jipnxenne cBOOONHON MHKPOSACTHILL
Vpasueune Lllpeannrepa 2 4 3
Tema 2.3 JIpuxeHne MHKPOSACTHIB B
NOTEHIHANLHON SME H 4CPe3 noTeHUHaNbHbIH Gapsep L 2 3

[lpakTu9eckas NOATOTOBKA  JAKMOMACTCA B HENOCPCACTBCHHOM  BHITIOAHCHHH
OGYMAOUIMMHCA  ONPEACACHHBIX  TPYAOBBIX  QyHKumMiA,  cBasammbix ¢ Oymymei
NPOPECCHOHATBHON ACATENBHOCTEIO.

42  Concpaanue pasiacioB H TEM JCKIHOHHBIX 3aHATHIL.
Cofepaanne PazacioB H TCM JCKIHOHHBIX 3aHATHI npuBeacHo B Tabamue 4.

Tabmua 4 — Coaepanue pasiciioB H TEM JCKIHOHHOIO LHKNA

Howmep pazaena Ha3sasme W CONCPRAHNE PA3ACAOB H TCM ACKUMOHHBIX JAHATHI

1 Beedenue 8 HAHOIAEKMPOHUKY .
Tema 1.1 Beeacuue 8 HaHOMCKTPOHUKY. OCHOBHLIC NOHATHA, UCAH W 3a134K
HAHOIEKTPOHHKH.

2 InemeHnI KEAHMOBOT MEXAHUKY,
Tema 2.1. OCHOBHBIC NOAOKCHHA KBAHTOBOH mexanukn. Boanosoi avanusm g
Bpoiias. [lpunumun seonpesenennocti eftsenGepra. lNpuaumnn sanpera [layan
Boanobas giyHKUHS.
Tema 2 2. Jlpixctine cBo001HOR MUKPOHACTHIL. Boanossie dynkumH caoboaubN
wacTun. Ypasuenne Hlpeanurepa
Tema 23 Jlpwkeswe MHKPONICTHIL B NOTCHUHANLHOR AMe M uepes
notenunanbeii  Gapep. Ksawrosanwe duepruw. KBaHTOBOC COCTORMME W
BBIPORICHHC.

3 Huskopawuepusie cmpyxmype:.
Tema 3.1 Ksawrtosoe orpanwuenwe. Jlouna sonus e bpoiing.  Dddex




PAIMEPHOIO KBAHTOBAHKA. [TOTCHIMANLEAR IHEPIUA IISKTPOHA 8 ::u:%ﬁxnu:oa 7 | Conn-kouT POAMPYEMOE =" = 2
crpykType. Paspeiuensbie Iepr eTHHECKHE YPOBHIN JIeKTPoNa TYHHEAHPORAHNE
Tema 32 CTpyKTyphi C ABYMCPHLIM OJHOMCPHBLIM W HYIEMEPHBIM JACKTPOHHBIM 8 ICa = - 3 -
razom. Keawrossie nacnkn. Ksawtossie minyphl. Ksautossie TOUKH
K Heperoc nocumesest 3apioa & HITKOPAIMEPHBIX CIPVKIMYPAx |9 | Mcnosslosaune nakeros | S 1 7
Tema 4.1 Tpancnopr wocwTenell 3apaaa B HIBKOPAIMEPHLIX CTPYKTYpax NPHKAAIHBIX NPOTPaMM B
Hurepdepenumonnsie dpdextsr [IPoBOANMOCTE HHIKOPAIMEPHLIX CTPYKTYD KOMIBIOTEPHOM
Tema 42  Tynseamposande  HOCHTEACH  3apasa ONHOMIEKTPOHHOS MOACAHPOBAHNK PUIHKH
TYHHCAHPOBAHHE. Pesonancuoe TYHHEAHPOBAHHE Iwrantckoe HAHOCTPYKTV]
MArHHTOCONPOTHRACHHE. CHH-KOHTPOIHPYEMOES TYHHEAHPOBAHHE Beero F 17
5 Hawocmpyxmyped. — _— — —
Tema 5 1. Hanoknactepst # HavokpucTaLibl. CBOACTBA HHAHBHIYANLHLIX H3CTHIL
MousTHa © KAacTepax. MeTAiIMYECKHE HAHOKAACTCPR. Mariumibie knacTepst
[ToayNPOBOIHHKOBEIC HAHOYACT M ILLI 44 JlaboparopHbic 3aHATHA
Tema 5.2, Yraeponusie HaHocTpykTypht Dynncpenibi Yriepoansie HanoTpyoku. Tesut 1abOpaTOPHLIX 3AHATHI H HX TPYAOCMKOCTEL IIPHBEICHB B Tabumue 6.
O0BeMHLIE HAHOCTPYKTYPH]X 1e MATEPHATH
6 e u i Pl HAHORIE K
Tema 6.1 mu:.ﬂwcvt Ha MHTEPHEPEHLIHOHI pix pdexrax. Murepdepenumonnid ToGoma 6 — JIsGopETOPEEIC MATRY B WX TPYADEMEOCTS e
Tpansuctops. Monessie FHCTOPS! HA OTPUKEHHBIX MEKTPOHAX Ne TpyaoemMkocTs, z
Tema o.wv Hpubope _ﬂuﬂuhfuﬁﬁuozii W PEIOHANCHOM TYHHEIHPOBAHHN T Haumenosanue nabopatoptsix pabor py P B I
OQHOMEKTPOHHBIE TPARIHCTOPHL, WICMEHTH # NPHOOPH Ha X ocrose. Jlnons! L
TPAHINCTOPL HA PE3OHANCHOM TYWHEAWpoBanuK. JIorMueckue IeMeHTH [ - Cemectp 5
PEIOHAHCHO-TYHHENBLHBIX NPHGOpax I PEHTIEHOCTPYKTYPHII AHANH3 KPHCTALI08 - 4 7
Tema 6.3 Cnunrpornsie npubopel CHHTHBOWAN FONOBKA H IHCPIOHEIABHCH 2 | Momyuenne nanouactun cepebpa 4 7
NAMATH HA FUFAHTCKOM MArHHTOCOMPOTHEACHHH JHEPIOHCABHCHMAS NAMSATH 3 Hccneaosanme onTHICCKHX CBORCTE HAHOCTPYKTYP # HOTOHHBIX 4 4
CIHH-3ABHCHMOM TYHHEAHPOBAHIN. Crin-BEHTHABLHBIR TPAHIHCTOP. KPHCTANOR
7 Memoo . 4 | Onriveckoe MaHHITY IMPOBAHKE OIMHOMHLIMH HAROMACTHUAMM B 4 7
Tema 7 1. TexHOAOrHH AOAYHSHHA HAHOMATE| pranos i wanocTpykryp. [lpouecces ONTHYECKOM THHUETE
CAMOOPTIHHIALHK B HIHOTCXHOAOTHAX Jonaosuie HAHOTEXHONOTHI 5 Hayuenue npoiecca o6paboTki HAHOPAZMEPHBIX IICHOK 1 4 7
Hanonurorpagus. 0BEPXHOCTH B VCA0BHAX CBY nassMoxuMu4eck 010 TpaRieHHs
Tema 72 Metoasl HCCACAOBINMA  HAHOMATCPHAIO! HAHOCHCTEM 6 | MoaeampoRanHe NpoLecca ABTOIMHCCHHN € YHETOM 4 7
TTpocBeHHBAIONIAN MICKTPOHHAR MHKPOCKONHA ABTOMICKTPOHHAS W ABTOHOHHAR WIEPOXOBATOCTH NOBEPXHOCTH MHKPOKATOA
Kpockonus.  3ounosas HKPOCKO! Andpakunonnniii an 7 | Moneauposanme asioxcuns MEKTPORA B KPHCTALIHICC KO 4 2
CrnexTpanbHeIi ananus pewerkn (peanusauns moaean Kponura-Tennn)
8 Moaenuposanne NoNoKeHHA YPoBHA Pepmu s HanoKIacTepa 4 4
KPEMHHA B VIEMEHTAX IHCPrOHEIABHCHMOI dew-namaTh
%w. HipecTancesne (Crummp ) 9 | O6paborka pe3yasTaTos Hecaeaosanmii no n.n. 6-8 2 2.4.7
eMbl PAKTHYCCKHX 3AHATHI H HX TPYI0CMKOCTE MpUBEACHH B Tabamue 5.
Beero 34 24,7
TaGauna 5 — [iparvirseckne SAnaTae M KX TPYAOCMEOCTS - 45, Kypcosoe npoekTHpoBanme/ BLIIONHCHHE KypCoBoii paboTsi
VyeOHbIM MIAHOM HE NPEAYCMOTPEHO
a.ﬂ Tembl NPaKTHYECKHX JAHATHI DOopMbl NPAKTHHECKHX SAHATHIA ._._uwhm‘oo“n.wcﬂ.r. ﬂan.ia“
Hb
Cemectp 5
4.6. Camocrostensnan pabora 0byqaommxces
| | KpasToB&IE AMbI Ipynnossic AMCKyCCHH 2 2 BiJiki CAMOCTOSTETBHON paGoTl 1 €€ TPYAOEMKOCTS NPHBE/CHH B Tabanue 7.
2 | HuskopasMepHbie CTPYKTYPhl 2 3
4
3 .L:eo!n_ig 2 - S S
4 | OnnoanexTpoHHoe 2 4 T Beero,
TYHHENHPOBAHNKE Bua paboTs: — Cemectp 5, 4ad
5 | Pe3oHanCHOE TYHHEAHPOBAHKE 2 4 1 2 3
6 | Muranrckoe 2 4 Hayuenne TEOPETHYECKOID MATepHANa 50 50
MArHHTOCONPOTHBRACHHE ancunnanns (TO)
Kypcosoe npoektuposanse (KI1, KP)




[ PacueTno-rpadmueckne sananus (Pl E) ]
.m|r=_2.:_n==a pedepara (P)
MoAroToBKa K TEKYUIEMY KOHTPOAIO 4 4
yenesaenmoctd (TKY)
| Nomamnes sananme (JI3) 6 6
Konrponsisie paborst 3a04unkos (KP3)
[MoAroToBKa K NPOMEKYTOSHON ATTECTALMMK q 7
(NA)
o ~ Beero | 67 | 67

5. llepesuets vuetHO-METOARYECKONO obecneuenna
JUIA CAMOCTOATE/ILHOI paboThl 00YHAIOINXCH N0 ANCUHIUIHHE (MOYTIO)

VaeOHO-METOIHYCCKHE MATCPHATH [UIS CAMOCTOATCABHON paboThl o0yHIMOMMXCE VKA3aHbL B

nm 7-11.

6. IlepeueHs NeyaTHBIX # MICKTPOHHBLIX YHeOHBIX W31aHMi
IlepescHs NEYaTHRIX H VICKTPOHHBIX YueOHBIX W3auuii npuscacH B Tabmine 8.

nanoe-lektronika% C2%A0-
.-ﬂ%uﬂﬁmﬁzﬂ\g
E2%80%94-2-¢-1zd —e-l

2007 - 464 ¢

389 001
http://books. 1fmo. rw/file/pdi/821 pdf

6203/ H25
http //www kodges nv/nauka/
popnauka/1 75730-nanomatenaly-i-
nanotexnologii html

Tranwy, B J1 Ouingeckne ocHonn
HAHOMNCKTPOHHKH yueGuoe nocotne/

B JI Txanuu, A B Maxkeesa, EE Obopuna -
CIe Crielry HTMO, 2011 - 83¢

Hanomarepuanis i Hanotexnonorun/ B M
Annwmg u ap . noa pen B E bopucenko,
H K Tonouko — Munck: Man Lientp BI'Y,
2008 - 375¢.

621304977
(075.8y M25
hitp //bookfi net/book/1221607

Maproann, B U @Quinieckne 0cHoBB
MUKPOVICKTPOHMKH. YHehHnK s syson/ BH
Maproann B A Kabper, BA Tynuk - M
Hanareabckuii ueHTp «Axasemuss, 2008 —
400 ¢

ludp/
URL anpec

_Tabmuua 8- [NepeueHs NEIATHBIX W MICKTPOHHLIX YHeOHBIX H3AaHMI

buGanorpadmueckan cobiika

6213049 7745392

1ns3

hutp www docme.ru/doc/997 146/
poluchenie-r-issledovanie-
nanostrukiur -laboratomy)-prakt

TToAy4EHHE H HOCACAOBARUE HAHOCTPYKTYD. |

NabopaToOpHLIl NMPAKTHKYM N0
Hanotrexsonrorusm/ noa pea A C Curosa —
M. MI'HPDA, 2008 - 116¢

621 38/ H25 (I'YAIT)

HanoCTpykTypsl 8 MCKTPOHHKE H PoTOHKMKE /
noa pea P Paxmana, EJ1 Cennnosa — M
Texuocdepa, 2010 -343¢.

6213 049/ J1 72 (T YAIT)

Jozosckwit, B H. Hanorexnonorus a
anexTponuke Beezenue B cneunansHocTs/
B H Jlososckuit, I C. Koncrantunosa, CB
Jlososckuit. — CI16.: Jlans, 2008 — 327 ¢

nanostruktur himl

621 382/ J172 (TYAIT)

Nparynos, B 1. Ochoss HanosaekTpornkin
B.I1 Jiparywos, H.I'. Henssecrnbii,

B A ['puauun, — HosocuGupex Man HITTY,
2000. - 331 ¢

621 382(075) A45
(TYAIT)

Axumon, A H. Pacuer aneKTpoHHbIX 1

HAHOMACKTPOHHBIX YCTPOACTB. COOpHMK 3anay/
A H Axumos — CI16.. I'YAIL 2017 - 60c¢

55/ 1127
(FYAIT)

[lackonbekas, MIT. Kpucraanorpadus:
yuebuux/ M I [lackonasckas. — M. Buicu.
wk., 1976 - 391c.

5196+ 5392

M35

http //www razym rw/naukaobraz/
uchebmk/158395-matyushkin-
wv-modelirovanie-i-vizualizaciya-
sredstvami-matlab-fiziki-

Mamowkis, H B Moaeanposanue u
sHayanusauns cpeacrsams Matl AB dumsuxn

manocTpykTvp— M. Texnocdepa, 2011 - 168
c

7. Tlepeycus MMEKTPOHHBIX 00PAIOBATEABLHLIX PECYPCOB
HAPOPMANHOHHO-TEACKOMMY HHKALHOHHOH ceTh «MHTepuer

[lepeuens NEKTPOHHBIX

00pasoBaTENLHBIX

pecypeos HHPOPMAUHOHHO-

TCACKOMMYHHKAUMOHHONH cetn  «Murephers, HeoOXOAMMBIX UIN  OCBOCHHA JIHCHHIUTHHBI

npuseacH & Tabmue 9.

Tabnuua 9 — [lepeuens MEKTPOHHLIX 00PasOBATEALHMX PECYPCOB HHAOPMALMOHHO-
TeNCKOMMYIHKauHouio#H cetu «Mirepuaern

URL aapec

Haumenosanue

620/ C42
(TYAIT)

Kpunuwrran, M M. Ckanupyiouias eKTpoHHas
MHKPOCKONHA M PEHTTEHOCTICKTPAALHBIR
MHKpoananns. yueh. nocobue s sysos / MM
Kpuwran., HC. fAcunxos, B U lNonysun
ap. — M.: Texuocepa, 2009~ 206 ¢

htip://e lanbook com/books

or 30.11.2011

Jlocryn 8 3BC «Jlanb» OCYUIECTRARCTCA N0 Aorosopy Ne 695-7

http /b aanet rw/

Jocryn & anexTpolnbim pecypeas 'Y AT (apropusauus no

621382 (075.8) b82
http:/fwww vixri.com/d3/
Borisenko%20V 1.%20%20

Bopucenko, B E. HaR03MeKTPOHMKE: TEOPHA |
npakTHka: y4eOuux ans sysos/ BE
Bopucenko, A H. Bopobsesa, A J1. Jlanumiox,

HOMEPY YHTATEALCKOrO Gunera)

http://guap ru/guap/standart/pravilal rtf | [Tpasuna odopmnenns TekcToux gokymenTos no [OCT 7.32-
2001

hitp //regstands_ guap rw/db/docs/7.32- | TOCT 7.32-2001. Oryer 0 HayuHO-HCCACA0BATEALCKOMN

2001 pdf’ pabore.
Crpyxrypa u npasina ofopsactus

http://guap ru/guap/standart/prim doc | TNpumeps: GuGanorpadeckoro onucanns no FOCT 7.1-2003

NANOELEKTRONIKA%20twcorija% | EA. Yrkuna — M.: BHHHM. Jlaboparopus
201%20praktika pdf auanmi, 2013 - 366 ¢

621.38/ 11194 Illyka, A A HanoanekTponuka: yueh.
http:/fwww.docme ru/doc/997035/ nocobue/ A A_ llyka — M.: Duamarknnra,

8. Iepeucns HEGOPMAHOHHBIX TEXHOAOTHIT

8.1. lepetiens  mpoOrpaMMHOro OGCCIICHCHHA, HCTIOALIYEMOI0 NMPH  OCYINECTBACHHH
06pazoBaTeNLHONO MPOLECCA N0 AHCUHILTHEE.
[lepeyicHs HCNONBIYEMOro NPOrpamMMEoro ofecncucHus npeacrasicy B Tabmmue 10,




Tabamua 10— [lepescts nporpaMmuoro obecneueHns Onenka KOMNETEHITN

Ne i/ Haumenosanue S-OeumLHas KA 4 PRI ORI PRI EO R

He npeaycmorpeno ~ YMEI0 000CHOBBIBACT H APIYMCHTHPYCT BHUIBHIACMBIC HM HICH.

~ JIC/I3ET BRIBO/K # 0000menus;

— CBODOHO BIANCET CHCTEMOI CIICHHANHIHPOBAHHLIX NOHATHIL.
8.2 llepeuens HHPOPMAUHOHHO-CITPABOYHBIX CHCTEM HCTIONBIYCMBIX npH

OCYHICCTRACHMH 00PA30BATENBHOTO NPOLECCa N0 ANCUMILIMHE

:gﬂ-mﬂm_r HCNOIBIYCMBIX —_:g!e—g—_i:ﬂg:[k CHCTCM  APCACTABICH B .&.—.ﬁ-cnnﬁ—nﬂ A TBEPAO YCBOMI —wO—x—uN: HBIH M MATCPHA, TPAMOTHO H

Tabmune 11. No  CVINECTBY  W3nal raeT 1o, ONMPAsCh HA 3JHAHHA  OCHOBHOM

) JIMTEPATYPHI,

Tabmua 1 1- INepesens nuGopMAHOHRO-CIPABOYHBLIX CHCTEM ~ HE JI0MYCKACT CYMIECTBCHHBIX HECTOYHOCTCH,

Nen/n Haumenosanue Opoino ~ YBAIBIBACT YCBOCHHBIC 3HAHMA C NPAKTHYECKON ACHTEILHOCTHIO
He = = HANPABICHHA;

————— = N—uz!n-:.:ﬂw.ﬂ_. HAVHHBLIC :c:bin—_-n..
- ? aeT BHBOIB H 060OIEHH

9 MarepHansHO-TEXHHYCCKan Dasa — BIAAACET CHCTEMOIT © =n==ﬂ.=,§vowm HBIX NOHATHIL
Cocras  MarepHaibHO-TCXHHUCCKOH  Gasn,  HEODXOAMMOH U OCYIICCTBICHHA — 0OYHAIOIMMIACA Y/ SE. 0ALKO OCHOBHOW MPOrpaMMHbIi Marcpuan,
0Gpa30BATEABHOIO NPOLUECCE 10 IHCUHILIHEE, npeAcTanieH & Tabmue2. MO CYIECTBY WAIAIACT €0, ONHPasch HA 3HAHAA TOALKO OCHOBHOH
) 1 'R
Tabmua 12 — Cocras MaTEPHATLHO-TEXHWICCKOM Bash i = - e -ﬁhnuﬁwinwﬁ HeCymecTBeH tn ORIHGKR i HeToTHDCTI:
Ne HanmeroBanne coCTaBHoi yacri Homep avantopun (CHIMTEHON i ﬁmﬂﬂq B ' il B
n/n MATEPHATBHO-TEXHHYECKON Oashl (NpH HEODXOIHMMOCTH) ~ ¢1a60 APryMEHTHPYET HAVMHBIC NOOKCHN
- B._.uen:nﬁ B opmy vcw»: tmemow 1 0600 meHnit,
1 | Jlekumonnas ayanropus HACTHYHO BIAICET C n._d:cw ::u::u._vowu.:_: X MOHATHIL
2 | JlaGoparopnoc oGopyrosanne Kadeaps Ne23 2209, 22-11 omﬁ!om_.:n HE YCBOWA HHTEILHOH 4aCTH  [IPOrPAMMHOIO
U zﬁnﬁ,.%.ﬂﬂq CYMCCTBEHHLWE  OMMOKH W HETOMHOCTH
3 [ Cpeacrsa sumcanrennioil Texmnki kadeapu No23 22-09,22-11 CHEY IORICTBOPHTETLHON vunnm.uw.ﬁﬁn::: mees 3. KON P AT nips
(Facteano, 15) SEC SRTDRIS — MCHBITBIBACT TPYAHOCTH B NPAKTHUCCKOM PHMEHEHHN SHAHNIL
~ HE MOAKET APryMCHTHPOBATE HAYHHBIC NONOKEHHS,
10. OueHounme CPeacTsa VIR POBEACHHA POMCAYTOMHOMN arTecTaimn — e POpPMYHPYET BHIBOIOB H 0000EHHiL.
10.1. Cocrap  OneHOYHBIX CPEACTB/UIA NPOBCACHHA MPOMEKYTOUHON  aTrectauHn
OOYMAIOUMXCA N0 AHCUMILTHHE NpuBeaes B Tabmiue 13, 10.3. THNOBRIC KOHTPOILHLIC 3ATAHHA HIH HHBIC MATCPHALL
Tabmmua 13 — Coctas OHEHOYHBIX CPEACTB JUIA NPOBEACHHUA NPOMEKYTOUHOI ATTECTAUMM Bonpock (3ana4n) JUis K3aMeHa NpeacTasicui B Tabmuue 15.
Bua npoMeayTOUHOI aTTECTAlHNA IMepeuens OUCHOUHBX CPEACTR Tabmuua 15 — Bonpocs: (3ana4un) ans sksamena
Dcramen CHHCOK BOMPOCOB K IK3AMEHY,
IKIAMECHALHOHHBIC OHACTLE, Koa
Janaum. Ne n/ [epeyens BONPOCOS (3a1a%4) AR IIAMCHA P————
1 Bonnosoit gyanusm ae bpoitas. OIl1K-1.3.1
102. B kauecrse KpWTEpHEB OUCHKH YPOBHR  COPMHPOBAHHOCTH (OCBOCHHS) 2 [Mpunumn seonpeaencunoctTy [ efisenbepra OIK-1.3.1
KOMINETCHII 0BYHAIOUMMHCA MPHMCHACTCA 5-0aUibHas WKANA OUCHKH CHOPMHPOBANHOCTH 3 Mpurumun zanpera [Mayan. OIK-1.3.1
KOMIIETCHIMI, KoTopas npuBecHa B Tabiuuc 14, B TeHeHHe CEMECTPA MOKET HCTIO/IBIOBATHLCR 4 Bonnosas dynuxums. OIMK-13.1
100-Ganibias  WKana  MOAYJABHO-PCHTHHIOBON  CHCTEMBl  YHHBEpPCHTETa,  mnpasuia s Jokenne caoboanoi MukpodacTrub. Y pasuenue [lpeannrepa. OIK-1.3.1
w‘%ﬂm.._r@own::- KOTOPOil, YCTAHOB/CHH COOTBETCTBYIOUIMM JOKAALHBIM HOPMATHBHLIM AKTOM 6 JIBIACHHE MHKPOUACTHLIL B NOTERIMAILHOR AME ONK-13.1
. OIK-1.B.1
Tabmiuua 14 —Kpurepun oucnki yposa cROpMHPOBAHHOCTH KOMICTEHLHI 7 JiBixenue MHKPOSACTHILL Y€Pes NOTEHUHANLHLIA Dapsep. OI1K-1.3.1
ORFS ST XapaxTepicTiia o OPMHPOBAHHBIX KOMICTEHITH Gt
S-0arubHas uaEa 8 Ksantosanue suepriun. KBaHTOBOC COCTOSNME H BLIDOKACHMHE, OlK-13.1
— obysmiommiics  MIyGOKO M BCECTOPOHHE YCBOWJ NPOrPaMMHBII OlK-1.B.1
o Wn_d_u-.e_.o. - - o ! 9 w.x.nﬂq paiMepHoro E...duu.:su KBanToBLIC OTPAHHYCHAL B %“ “ W __
«FATTCHON — ONMpAasch HA 3HAHWA OCHOBHOW M JIOTIONHMTE/ILHON JMTEPATYphI, ¥ 5 PY=Os ==
%%n RNYSEMAC TR 6 DpRLTISICORR 10 TMOTEHUMANLHAS FHCPIHA VICKTPOHA B HHIKOPA3MEPHOH CTPYKTYpE. OITK-1.3.1




OIK-1.B.1
11 PaspelicHHIC IHCPIETHYCCKHE YPOBHH IIEKTPOHA. OIK-1.3.1
OIK-1.B.1
12 CTIpYKTYPhI © ABYMEPHBIM VICKTPOHHBIM FA30M (KBAHTOBBIC ILICHKH). OIK-1.3.1
- OIIK-1.8.1
13 CTPYKTYPHI € ONHOMEPHBIM MICKTPOHHEIM [A30M (KBAHTOBLIC wwypet). | OIK-1.3.1
OIK-1.B.1
14 CTPYKTYPBI € HY IHMEPHBIM JICKTPOHHBIM T2I0M (KBANTOBHIC TOUKH) OIK-1.3.1
- ONK-1B.1
15 TPaNcIiopT HOCHTEAEH JAPAJA B HIKOPAIMCPHEIX CTPYKTYPRX OIK-1.3.1 |
16 Hirrepdepenumonnbie 3GHSKTE B HHIKOPAIMEPHLIX CTPYKTYPax OIK-1.3.1
17 [1pOBOAHMOCT L HHIKOPAIMEPHBIX CTPYKTYP. OIK-13.1
18 TyHueanposanne HOCHTENCH 3apaa. OIlK-1.3.1
19 OAHOMEKTPOHHOE TYHHEIMPOBAHHE. OINK-1.3.1
20 PE30HAHCHOE TYHHEIMPOBAHHE. OIK-1.3.1
21 T HFPAHTCKOS MATHHTOCONPOTHBACHHE OIK-1.3.1
2 CHA-KONTPOIHPYEMOS TYHHENHPOBAHKE. OIK-1.3.1 |
23 | HanokIECTeph! # HAHOKPHCTALIBL - Ll OG-
24 CpoORCTEE HHAHBIIYLILHBIX HACTHEL OlK-1.3.1
25 [MoxsTHe 0 KaacTepax OITK-1.3.1
26 MeETANTHIECKHE HAHOKNACTEPS!. OIK-1.3.1
27 MarunTHBE HAHOKAZCTCPSE OINK-1.3.1
28 1oy IPOBOIHMKOBBIC HAHOHICTHIL OIK-1.3.1
29 VIaepoaHsie HAHOCTPYKTYPB OIlK-1.3.1
30 Dyascpensl OIK-1.3.1
31 Vraepoausie HaHoTpyGKu OllK-131
32 OOBLeMHBIC HAHOCTPYKTYPHPOBAHHBLIC MATEPHAIL OINK-1.3.1
33 HurepepeHUMONHBIC TPAHIHCTOPE! OIK-13.1
OIK-2.¥.1
34 TMonesbie TPIHIUCTOPLE KA OT[RUKEHHBIX INEKTPOHAX OINK-13.1
OIIK-2.Y.1
35 ONHOMEKTPOHHLIE TPAH3HCTOPLI, MEMEHTB 1 NpHGOps wa ux ocrose. | OIMK-1.3.1

OINK-2.Y.1

45 ABTOMICKTPOHHAS W ABTOHONHAR MHKPOCKONHS. OINK-2.¥.1
- OIK-2B.1
46 FOHNOBAR MHKPOCKONNA OlK-2.¥.1
|onK-2B.1 |
47 JInparuHonbLil ananu3 OMNK-2.¥ 1
OINK-2.B.1
48 CriexrpanbHslii ananui. OlK-2.¥.1
OIK-2B.1
49 Janaua PaccquTaiTe COOTHOWICHHE MEAUTY WHPHHORA OIHOMEPHOT OINK-1.B.1
APEMOVIOABHON NOTEHUHATBHON AMbI ¢ DECKOHEHHO BHICOTOR
Gapuepa U IMeprueil NEPBOro PAIPEIICHHOND COCToRHMA £ = 00558
s nexTpona ¢ HddexTusnoi maccoii m. =005 m,
50 Jagaua Paccumraiite COOTHOWCHAC MEATY WHPHHON OIHOMEPHOH OIK-1B.1
PEMOYVTOABHON NOTEHUNATLHON AMBI ¢ HECKOHEUHO BLICOTOR
Gapuepa # IMEPricit Nepsoro paspeuienioro coctoskus £.= 138
ans anexTpona ¢ MpdexTusnoil maccol m. =0,10m, .
51 Jazaua Paccauraiite COOTHOWIEHHE MEXLY IWMPHHOI OHOMEPHOH OINK-1.B.1 :
NPAMOYTOABHOR NOTEHIHATLHON AMbI ¢ HECKoHE HOI BHICOTOR
Gapbepa U meprieii Nepsoro paspelcnioro coctosnus £ =258
Ans anexTpona ¢ HpdexTnanoi Maccoit m. =0,15m,
52 Jagaua PaccumTaiite COOTHOMICHHE MEHILY WHPHHON KBAHTOBOR OIK-1.B.1
MPAMOYTOILHON TOTEHUHATLHON ML C BLICOTOH Gapeepa U, =0.5 aB
# Heprieil nepsoro paspementoro cocroanus E =005,
IR AAEKTPOHOB ¢ HpdexTHBHol Maccoll m, =0,06m, .
53 Jagaua PaccauTaiiTe COOTHOWIEHNE MEAITY WMPHHOH KBAHTOBOR OIK-1.B.1
APAMOYIONLHOM NOTCHIHANLHON AMbI ¢ BhicoTol Gapsepa U, = 1.0 9B
W Ieprucil nepsoro paspeuennoro coctoanna £ =010,
1% MexTPoHoB ¢ MpderTusnoi maccoi m, =006 m, .
54 Jazaua PAcCHHTAITE COOTHOWICHHE MEXITY IHPHHOMR KBAKTOBOH OIMK-1.B.1
NPAMOYTOALHON NOTCHUMATLHOR AMbi ¢ BhicOTOH Gapsepa U, = 3 9B
W IHEPrcil NEpaoro paspelentoro coctorums £,= 05U, as
exTpoHos ¢ HpderTnsnoil maccoil m. =0,06m,
55 3agaua PaccuuTaiite JHAYCHHE WHPHHBI NPAMOYTOABHOM OIK-1.8B.1
NOTEHIMANLHON MBI, PH KOTOPOM IHEPIETHYECKHHA 3a30D MEAITY
(IEPBLIM # BTOPLIM PAIPSIICHHBIM COCTORRHAMM B HER Guin
pasen 0,05 3B npu pdexTisroil Macce extponos m, =0.06 m,
# suicore Gapsepa U, =23Bun U, ==
56 3anaua PaccuwTaiite 3HAYCHHE IHPHHBI PAMOYTONLHOM OIK-1.8.1
MoteHunanshoil SMbL NPH KOTOPOM IHCPIETHUCCKHI 3A30D MEARTY
NEPRLIM H BTOPSIM PA3PCIICHIbLIM COCTORHUAMM B Hedl Obin
pasen 0,1 3B mpu ddexTunnoit Macce anekTponos m, =0.06 m,
u BeicoTe Gapsepa U, =23B n U, =w=.
57 Janaua. Paccumtaiite M NOCTPOHTE rpadik SABHCHMOCTH OIK-1.B.1
AAOTHOCTH COCTORHMI INEKTPOHOB B KBAHTOBOH IICHKE TOAMHHOM OIK-2.¥.1

36 JIHOb 1 TPAH3ACTOPH! HA PEIOHAHCHOM TYHHENHPOBAHHN OIK-1.3.1
OIK-2.V.1
37 JIOrHYECKHE MIEMEHTBI Hd PCIOHAHCHO-TYHHENLHBLIX NpHGOpax. OIK-13.1
OIK-2.Y.1
38 Cnunrponnsie npubopst OIK-13.1
OlK-2.¥.1
39 TeXHOAOrHH NOMYHCHHSA HAHOMATEPHANOB W HAHOCTPYKTYD. OlK-2.¥.1
OINK-2.B.1
40 [IpOUECCH! CAMOOPIAHM3AIHH B HAHOTEXHONOMHAX. OIK-2.¥ 1
OIK-2B.1
41 30HI0BLIC HAHOTEXHONOTHH. OIK-2.Y.1
OTK-2.B.1
42 Hanonurorpadmsa. OIK-2.Y.1
OINK-2.B.1
43 MeTo/lbi HCCAEAOBAHHA HAHOMATCPHANIOR H HAHOCHCTEM. OIK-2.¥.1
OINK-2.B.1
RE} [poCBEMHBAIONIAN INCKTPOHHAA MHKPOCKOTIHA. OINK-2.¥.1
OIK-2.B.1

20 1M OT JHeprun £ | OTCUNTHIBACMON OT JIHA 30HB NPOBOAMMOCTH
NOAYTIPOBOIHMKR, H3 KOTOPOTO OHH M3ITOTOBACHSL, NPH 3 dexTHBHON
macce anextpona 0,04 m, .

OIK-2.B.1




JABHACHHH HA MPAMOYTOABHBIMI OTCHUHANLHBIMK Dapbepasi
BRICOTON [/, =4 1 5 3B B JABHCHMOCTH OT JHEPTHH JTHX ICKTPOHOB.

58 Janaua Paccumraitte u nocTpoiiTe rpadmk FBHCHMOCTH MIOTHOCTH OIK-1B.1
COCTORHMIL WIEKTPOHOB B KBAHTOBOM IHHYPE C cevenuenm 20 x 20 M OINK-2.Y.1
OT Heprun £ | OTCHHTHIBAEMON OT IHA 30H 6! IPOBOAHMOCTH ONK-2.8.1
NOAYNPOBOAHMKA, W3 KOTOPOTO OHW H3roTORAEHLL, NpH MpdexTranoil
macce wekrpona 0,04 m, .
59 Janaua PACCYHTANTE W NOCTPONTE PadMK SABHCHMOCTH IIOTHOCTH OIMK-1B.1
COCTORMMI WICKTPOHOB B KBAHTOBOM Touke 2020 % 20 ' OINK-2.V.1
OF IHEPrHH E | OTCUHTHIBAEMOIl OT J1HE 30H LI NPOBOAHMOCTH OIK-2B.1
NOAYNPOBOAHHKR, H3 KOTOPOIO OHW HITOTOBACHH, NPH HppexTHBHON
macce amexTpona 0,04 m,
60 3agawa  Paccuwraiite W nocTpoiite Trpaduk  3aBHCH moctu | OINK-1.8B.1
KOHLCHTPAlMK  MICKTPOHOB B KBAHTOBOH nienke npH komuatnoi | OfIK-2 V.1
eparype ot HIA YPOBHA DEpMit OTHOCHTEABHO AHA 30HH | OITK-2 B 1
nposoaumocTy (£, — E ) 8 NOAYNPOBOJHKKS, W3 KOTOPOrO OHM
wiroToBacHs. Tomumnna kBanToBol ruieskn — 10 v DddexTunnas
macca mextpona — 007 m, . OTHOWEHNWE (£, — k£ )/ (k,T) BAPLHPOBATH
8 npeaeaax o1 -4 ao +10.

. 6l 3ajaua  Pacchwmaiite W nOCTpoiiTe . rpadMK  JABHCHMOCTM OlK-1.B.1
KOHUSHTPAUMH  JMEKTPOHOB B KBAHTOBOM Hype npu komuatwod | ONK-2.V.1
TEMNEPATYPE OT NOAOKEHHA YPoBHA DEpMu OTHOCHTEALHO JINa 30K | OITK-2 B.1
nposoaumoct (£, — E£)) B NOAYNPOBOAHMKE, HI KOTOPOIO OHM
HITOTOBRNCHB Cedenne KBaHTOBOFO mwHYpa — 1010  wum’

Ippexrunas macca mekrpona 007 m,  Ornowenne (£, - £ )/ (k,T)
BAPLUPOBATEL B Npeacaax o1 -4 ao +10

62 Janada.  Paccuwralite  w nocrpoitre rpadmk  saswcumoctw | OTK-1.B.1
KOHUCHTPAUMH JICKTPOHOB B KBAHTOBON ToMKe npw KomuathoR | OITK-2. V.1
TEMNEPATYPE OT MOAOKCHHN YPOBHE DEpMi OTHOCHTENLHO KA 30HW | OTK-2.B.1
nposoaumocti (£, — E£) B NOAYNPOBOIHHKE, W3 KOTOPOIO OHH
wiarotosnens.  Pasmeps  KBAHTOBOR  TOMKM —  10x10x10  HM
Ipdextunnas wmacca  wextpowa - 007m, Oruwowenne
(£, - E)/(k,T) BapeHposats B npesenax ot -4 o +10

63 3anaua Paccuwraitte paimep cepuieckoli KBAHTOBOI TOYKH, OINK-1B.1
wuirotosncHuoit 3 CdSe, obecneanBaOumil HX MOMHHECUCHIHIO Ha OIK-2.v.1
annuax Boan 440 u 480 uav. Ouennre oTHOCHTEALHBI BXAANL OINK-2.B.1
KYJOHOBCKOTO B3aHMONEHCTBHA MIEKTPOHOB C ALIPKAMK H
pHAGEProBCKOil NPOCTPAHCTBEHHON KOPPCARIIMHN IHEPIHM
Jias yroro matepuana npusirre £ =1.7538; m =0.13m, . £=58.

64 3apasa Paccuutaitte paimep cheputieckoil KBIHTOBOR TOUKN, OIK-1.B.1
wirorosacHHoil w3 CdSe, obecneuanBaOWMil HX JHOMHHECUCHUHIO HA OIK-2.¥.1
aimsax sond 520 u 560 pm. OueHHTe OTHOCHTENBHBI BKAAN OIK-2.B.1

KYJNOHOBCKOrO BIAHMOCHCTBHA YICKTPOHOB C ILIPKAMH W
prabepropckofl NPOCTPaHCTBEHHON koppeasii Jneprun. Jins
Jroro mavepuana npusicre £, =17598; m=0,13m,; £=58.

65 3anasa Paccumraiite KOMpPHUHEHTH NPOXOKACHHN H OTPAKCHHS OIIK-1.B.1
InexTpoos ¢ pdekTunHol Maccolt m =006 m, npH ux OIMK-2.¥.1
JIBHACHHH HAL MPAMOYTONBHLIMK NOTEHIMANBHBIMK Gapsepamu OINK-2.B.1
BBICOTON {/, =2 1 3 3B B 3ABHCHMOCTH OT JHEPIHA ITHX INEKTPOHOB.

66 3apaya PaccuwuTaitre K03PPHUHEHTE NPOXOKACHHA H OTPAKCHHA OINK-1.B.1
2EKTPOHOB € pdexTuBnol Maccoll m, =006 m, npu ux OIK-2.Y.1

OINK-2.B.1

67 3anaua Paccawraiime ckopocTh 06pasoBIHHA KPHCTLAINTOB H1 OIK-1.B 1
KPHTHYECKHX 3apo/bituedt pasMepoM | HM B 3aBHCHMOCTH OT OINK-2.v.1
Temneparypet B ananasone 400-700 °C B cucreme ¢ napaseTpasi OINK-2B.1
Ag =5-107 lw/n', " =0,03 Jlx/’, E, =0,023B

68 Jagaua Paccumraiite CKOPOCTE 0OPAIOBAHHA KPHCTLLINTOB OIK-1.B.1
H3 KPHTHYECKHX 3poasieil paiMepom 2 HM B JaBHCHMOCTH OT OIK-2.V.1
TEMACPATYPH B AMANA30 we 700-1000 "C B cucteme ¢ napameTpamu OINK-2B.1
Ag=5-10" /', 6" =0,03 Jow/w’, £, =0,029B

69 Jazaya Paccuutaiime BOIBTAMICPHYIO XAPAKTEPHCTHKY OIK-1.B.1
ABYXGAPLEPHOI OAHOMIEKTPOHKON CTPYKTYPBI B inanasone 0 -3 B OlK-2.V.1
€ PAsIMIHLIMH TYHHCILHBIMH 1 POIPATHOCTAME GAPLEPOB 11PH OIK-2.8.1

IHAYCHHH MCHBIICH TYHHEABHOR npo3paunoctn T =07 anm
THAYCHUA EMKOCTH OCTpoBka 5-107"" @

70 3agaua PaccuuTaiite BOTLTAMACPHYIO XAPAKTEPHCTHKY OINK-1B.1 |
ARyXGapLEpHOI OHOMICKTPOHHOI CTPYKTYPH B Ananasone 0 - 3 B OINK-2v.1

€ PAITHUHBIME TYHHEABHBMH NPO3PAYHOCTAMH BAPLEPOB NPH OlK-2B.1 |.
IHATCHUH MEHbLEH TYHHEALHOH npospatusocTw T =0.7 a1s -
IHAYCHNA EMKOCTH ocTposka 2-107" @,

71 3anata Paccuwtaie YCAOBHS NOLACPKAHHE B OCTPOBKE OIK-1.B.1
OJIHOANCKTPOHHOIO TPAHIHCTOPE NOCTORHHOND KOAMHECTBA OlK-2.V.1
anekTporos n =0, |, 2 B 3aBUCHMOCTH OT NOTEHIWANA 3aTBOPE B OIK-2B.1

amanasone 0 - 3 B npu 0HHAKOBLIX EMKOCTAX HCTOKA W CTOKA
G =10"""d u emkocTn saTsopa n..n_o.:. @ Hailawre paGoane
B TCMNCPATYPHSLIC YCIOBHA [UIS HTOTO TPAHIKCTOpa.

72 3apava Paccuwrailte YCAOBHA NOUICPAIHNA B OCTPOBKE OINK-1.B.1

OAHOMMCKTPOHHONO TPAHIHCTOPA IOCTORHHOID KONH4eCcTBa wiekTponos | OITK-2.Y 1
n=34, 5 B3aBHCHMOCTH OT NIOTEHUMANA 3aTBopa B amanasone 0 -3 B | OIK-2.8.1

NP OAKHAKOBBIX eMKOCTAX HCTOKa cToka C, =C, = 10 @ u

emxocT 3aTsopa C_ = 107" @ Haitawre paGosne Temneparypibie
VCOBMA JUIR ITONO TPAHIHCTOPA

Bonpocs (3azaun) s 3avera / midd. 3auera npeacrasnenst B rabamue 16.
Tatmmua 16 — Bonpocs: (3anaun) s sauera / midw. 3agera

Kon

Ne n/ni Il BO 3ana 3auera / "
epeyets BONMPOCOS (3a1a4) s 334 . zauera

VucOHBIM NIAHOM HE NPEAYCMOTPEHO

Tlepeuens TeM /Ui KyPCOBOrO NPOCKTHPOBAHW/BLITIONHCHHA  KypcoBoii  paGotui
npeacTasicHs B Tabnnue 17.
Tabmuna 17 — llepesens TeM Ui KYPCOBOTO NPOCKTHPOBAHHA/BHITIOIHCHHA KyPCoBoii paboTu
3 1 TprMepHEbEl nepesicHb TEM U8 KYPCOBOIO HPOCKTHPOBAHHA/BLITIOIHEHNS
KypcoBoii paboTsl
VueOHBIM NIAHOM HE MPEAYCMOTPEHO

Bonpockl AR NPOBCACHHA NPOMCKYTOMHOH aTTCCTAMKM B BHAC TCCTHPOBAHMA
npeacrasiens 8 Tabmane 18.

Tabmuua 18 — [IpumepHbiii NCpeyYeHs BONPOCOB JUIA TECTOB
| Nen/n | TTpumepHiii nepescHs BONPOCOB JUIA TECTOB | Koa |




HHAKKATOPA

He nmpeaycmorpeno

Ilepeyeth Tem KOHTPOALHBIX PaboT A0 JIHCUMILIHHC OOYHAIOMMXCH 3304HOI GOopMbI
ofyuenns, npeacTasieHst B Tabmue 19.

TaGauua 19 - [lepesens KOHTPOALHBIX paboT

Ne /i Iepeuctnh KOHTPOIBLHBIX padot

He npeaycmorpeso

10.4. MeToaMbecKHe  MATepHambi,  ONPEAC/IAIONIMC  NPOLCAYPR  OUCHHBAHHA
HIMKATOPOB,  XapaKTCPH3YIOWHUX  ITanbl  (POPMUPOBAHHA KOMIICTCHLIHI, COJllep&aTCs B
nokanbHMX HopMaTusHeiX aktax [VAIL  pernamesTHpylOuHX 0OpRIOK W NPOUCAYPY
NPOBEICHHSA TCKVIICTO KOHTPOJA YCNCBAEMOCTH W NPOMCAYTOMHOMN ATTECTANH 00y HAOUTHXCH
I'VAI

11.  MeTroanueckne YRazanua 18 00yUaiomHxCca 110 0CBOCHHIO JIHCIMILAHH b

11.1. Meroawseckue  yKasauus JUIA  OOYHQIOUIMXCA 110 OCBOCHHI). JICKIIHOHHOTO.

MATCPHANA (£CTU APEIVCMOMPEHO YHEOHBIM RAAHOM 10 OaHHOU ducyunaune).

OCHORHOE HAZHAYCHME JCKIMOHHONO MAaTepHata — AOrHHMECKH CTPOHHOC., CHCTCMHOC,
riyGoKoe M ACHOE HANOAEHHME YHCOHOro marepuaia. HasnaueHHe COBPECMCHHON JCKUHH B
PAMKAX JMCUMIUTMHE! HE B TOM, 9TO0M TMOAYHHTL BCO HHOOPMALMIO M0 TEMC, 3 B OCBOCHIH
(VHIAMCHTATLHBIX  TIPOOJIEM  JIHCUMILTHHBL,  MCTOAO0B  HAYYHOIO  NOIHANHMA, HOBCHHINX
AoCTWREHWH HaydHOil Mbican. B yueOHOM npouecce IeKuns BRNOIHACT METOONOTHYCCKYIO,
OPrAHI3ALHOHIYIO H HHGOPMANHONHYIO (YHKIHH. Jlekums packphiBacT NOHSTHItHLIL annapar
KOHKPCTHOR 00MaCcTH 3HAHKA, e NPOOACMBI, AACT LEALHOC NPEICTABACHAS O AHCUMILIHHC,
MOKAILIBACT BIAHMOCBA 3L C APYIHMH AHCIHIUTHHAMK.

I Inanupyembie NLTATEI OPH OCBOCHUY 00 MHCA JICKIHOHHOIO ana:

—  MOAYYEHHE COBPEMEHHBIX, HENOCTHLIX.  B3AHMOCBAIAHHBIX IHAHMIL, VPOBCHE
KOTOPBIX ONPEACAACTER UEICBON YCTAHOBKOM K KK IO KOHKPCTHOI TeMe;

~  NOAYMEHHE ONBITA TBOPHCCKON paboThi COBMECTHO C NPCROAABATENCM,

~  pasBHTHE  MPOPECCHOHATLHO-ACHOBHIX  KA4ECTH, mobBH K MpeaMeTy M
CAMOCTOSTERHOTO TBOPYECKOIO MBILLICHHA.

—  nosBacHMe HEOBXOIHMOTO HHTEPECa, HEOGXOIMMOI0 JUIS CAMOCTOSTELHOI paGoTsi;

~  moAydeHMe 3HAHMI O COBPEMEHHOM VDOBHC DA3BHTHA HAayKH M TCXHHKH H O
NPOrHO3E HX PA3BHTHA HA OMIDKATIINE 0L

~  HAYYHTBCA MCTOAMYECKH 0OpabarteiBars marcpuaid (BLUICANTE TAABHBIC MBICTH W
NOOKEHHA, NPHXOZHTH K  KOHKPCTHBIM  BLIBOJAM, [OBTOPATH  HX B PasIMUHIX
(opmyanposkax),

—  NOAYHCHHE TOYHORO NOHHMAHHA BCEX HEOOXOMMBIX TCPMHHOB H NOHATHAL

JlexiMOHHBII  MATCPHAT MOKET CONPOBOAIATLCA JIEMOHCTpAuMEit  Claiaos
HCMOABIOBAHKMEM PA3IATOMHONO MATCpPHANa MpPH NPOBEACHHH  KOPOTKHX auckyccHii o6
0CODCHHOCTAX PHMCHEHHA OTACALHBIX TEMATHK N0 AHCIUMILTHHC.

CrpyKTypa NpeAOCTABACHHA NCKIHOHHOIO MATCPHANA:
—  (OpMYIHPOBKY TEMBI NCKIHH,

—  YKA3AHHME OCHOBHBIX M3YHACMLIX PAYICIOB WIH BONPOCOB H MPEANOAArACMEIX JATPAT
BPCMCHH Ha HX H3NOKCHHE,

~  HIIOKCHHE BBOAHON 9acTH;

—  HIIOKEHHE OCHOBHOMN YacTH NEKIMH,

—  KPAaTKHE BHIBO/IbI 110 K&AKIOMY H3 BOIPOCOB.

—  3aKMOYCHHE;

—  PEKOMCHIAINM ANTEPATYPHEIX HCTOUHHKOB 10 HINATACMbIM BOIIPOCAM.

TpeGosanns K CTPYKTYPHSAMM JCKUMH ONPEACHRIOTCE TpeGoBaHmniMi obecneaeHus
KAYECTBA ACKIMIE M HEOOXOMMMOCTBIO YTIPABACHHS ITHM NpoieccoM. JICKUHS Kak IEMEHT
0GPAIOBATELHONO NPOIECCA JOMKHA BRIOMATE CIC/IYIOUINE YTaMk:

| Hauanpuuii man Kakaoro JeKiHOHHOIO 3aHATHA — OFMAMICHHE OCHOBHOM TEMbI
JCKIMH € KPAaTkoil AHHOTAUMEH NPELIAracMBIX A8 M3YHCHHA BONPOCOB. Jlektop ao/mKeH
COOOIMTE O NPUMEPHOM MAAHC NPOBCACHMA JCKIMH W NPEITOAAIAcMOM  PAactipeaCcicHii
Grookera BpemeHi. ECan 0MepeaHoe 3aHATHE SBASCTCE NPOLOJTACHHEM MPCABUIYILCH NCKIHH,
HEOOXOAMMO KpaTko cOpMYTHPOBATE MOAYHEHHBIC PAHCS PEIYILTATEL HEOOXOAHMBIE LIS
MOHHMAHHA W YCBOCHHA H3YYaCMBIX BOPOCOB

2 B B80AHON 9ACTH AOCTATOMHO KPATKO XpAKTCPHIYCTCH MECTO M 3HAYCHMC JaHHO
TEMB B KYPCe, AacTCa 0030p BAKHEHIIHX HCTOMHHKOB M HGOPMYIHPYIOTCH OCHOBHBIC BOTIPOCH!
WIH 334K, PEIICHHE KOTOPWX HEOOXOMMMO IR CO3Aanus CTPOAHON CHCTEMbI IHAHMH B
nankoii  npeamerroil ofnactm. B 970l wacTH  ACKIH  ICMOHCTPHPYIOTCS  OCHOBHBIC
NCAArONMYECKHE MCTOIb, KOTOpHIE OYAYT HCHONLIOBATHCH NPH HINOKCHHW MaTcpHana ©
YCTAHABAMBACTCH KOHTAKT C AYAHTOPHE.

3. OCHOBHAS YACTH JNCKUHH HMCET CBOCH 1I€AbK) PACKPHITHE COACPAAHHA OCHOBHBIX
BOIPOCOB MM PAVICAOB H ONPEACAACTCA JOTHICCKON CTPYKTYPOR ILIAHA JCKIMH [Ipu rom

- HCIOABL3YIOTCH - OCHOBHBIC - TICANOTHYCCKHE CROCOOLE  MANOKCHHA MATEPHANA.  ONHCAHME-

XAPAKTCPUCTHKA, NOBCCTBOBANME, OOBACHCHHME W ap JleKTop JOMAKCH TAKKC YMEH0
HCTIOUBL30BATL  HPCKTUBHBIC MCTOJHYECKHE [IPHCMBI  MINOKCHHA  MaTepHaia -  aHLIHI,
obobimenne, WHIVKIIO, JICAYKIHIO, NPOTHBONOCTABACHHA,  CPashcHMs W T A,
OBCCHETHBAIOIINE AOCTATOMHO BLICOKHI YPOBCHB KauecTsa yuehuoro npouecca.

4. B 3aKmOuHTCIBHON YACTH JICKUMM NpoBoaxt oboDmenue HaubOoNee BAKHBIX W
CVUICCTBEHNBIX BOTPOCOB, ACHAIOTCH BHBO/IL H (POPMYAHPYIOTCR 3aatH A CAMOCTORTENLHOM
paGors corymarencii. OCTABIICCCH BPEMA HCMONBIYIOT LI OTHETOB HA BOMPOCKH!, JATABICMEIC
CHAVUIATEIEMH, H, 110 BOIMOAKHOCTH, JUIR JIHCKYCCHH O COACPARAHNH JICKITHA

Tpebopanus K nPOBEACHNIO JICKIHN

CoaepAanue  JICKIMOMHOIO — MATcpuana  J0/KHO  CTPOIO  COOTRCTCTBOBATH
cofepAaTENBHONl  WACTH  yTBEpAAEHHOI paboucii vucOHON  IPOrpaMMbl  IHCUMIUIMHBL  H
OBECTIEHHTH BHIIOIHCHIC CSAYIONIX yHKUMI LU AQHHOTO BHAA SAHATHA

~  MAGOPMALHONHYIO (HIAracT HEODXOMMBIC CBE/ICHHA),

~  CTHMYJHPYIOUIYIO H MOTHBALMOHHYIO (MTPOOYAIACT HHTCPEC K TEME, (popmuposanne
[03HABATCABHOTO HHTEPECd K COACPHAHMIO YYeOHON AMCLMILIMEL | npodeccHonansHON
MOTHBAILH GYJIYIIETO CHICUMATHCTA, CONCHCTBHE AKTHBHIALNA MBIILICHIN CTYJICHTOR),

—  BOCHHTLIBAIOUIYIO ((POPMHPOBARME COFHATCIBLHOIO OTHOMICHHA K MPOLCCCY obyuenns,
CTPEMICHHA K CAMOCTOATC/ILHOH paloTe W BCCCTOPOHHEMY OBJAACHHIO NpodeccHOHATBHBIMH
HABLIKAMH ),

—  PasBHBAIOUIYIO (A4CT OUCHKY SBACHHAM, PAIBHBACT MBIILICHHE),

— OpHEHTHPYIOUIYIO (B npobieme, B IMTEPATYPE),

~ PazBACHRIOWYIO (HANPABACHHAN NPEAUIC BOCTO HA (BOPMHPOBAHHE OCHOBHBIX NOHATHII
HayKH),

—  ybesaarouyio (€ aKIUCHTOM Ha CHCTEME JOKa3ATENLCTE).

Hesamennma NeKiMa | B QYHKIHH CHCTEMATH3AIH H CTPYKTYPHPOBAHHA BCCIO MacCHBa
quanmii no aansoil ancumumue. Coaepxanne u Gopma NPOBCACHHA JICKIHOHHOIO 3aHATHI
JMOMAKHB  COOTBETCTBOBATH  TPEGOBAHMAM,  ONPEACIAIONIMM  KAYCCTBCHHBI  YPOBSHE
obpasosarensHoro npomecca. K num otrocsTes:

- %E%%%gg:%%gggr
JIMAAKTHHCCKHX MATEPHANOB, HIAracMeiX B ACKIIHH,

— MeToAMdecKH OTpaboTaHHas M yAo0HAs UM BOCOPHATHA MOCHCAOBATCALHOCTE
HIMOMKCHAA H AHAH3A, YETKAR CTPYKTYPA H JIOTHKA PACKPHITHA HAIAracMbIX BOITPOCOB,



— raybokas ~ MeToAWdeckas  npopabotka  NPOGACMHBIX  BONPOCOB  JICKIM,
AOKAZATENBHOCTE W APTYMCHTHPOBAHHOCTDL, HATHYHE JOCTATOMHOIO  KOAHHECTBA  SPRUX.
yOe IMTEILHBIX NPHMCPOB H HAYHHBIX A0KATATEALCTS,

~ APKOCTb HANOMCHHA, IMOUHOHAIBHOCTE, HCNOMLIOBAHHE ek THBHBIX OPATOPCKHX
NPHCMOB - BHBCACHHE FAABHBIX MBICICH W NONOMEHHIL, TOIHCPKHBAHUE BLIBOJOB, HIIOACHHE
AOCTYIHBIM 1 SCHBIM S3BIKOM, PATHACHCHHE BHOBE BBOJHMBIN TEPMHHOB H HAZBAHMIL

~ BOBNCYCHHC B NOHABATC/ALHBIN NPOLECC AYAMTOPHH. AKTHBH3AWHA MBIILICHHA
caywareneii, NOCTAHOBKA BOMPOCOB JUIA TBOPHECKOH ACHTCABHOCTH,

— HCHOALIOBARME TEXHHUCCKHX CPEICTE OOYMEHHA, HAAAHBIX NOCOOHH, TIAKATOB M
M0 BOBMOKHOCTH  AYAHOBHIVANBHBIX  JTHIAKTHYCCKHX — MATEPHANOB,  YCHIMBAIOUX

exTHBHOCTE 0OPAIOBATENBHBIX TCXHOAONH.

11.2. Meroanyeckne yKasauns Ui o0yHaIOMMXCA N0 YHacTHIO B CCMHHAPAX (vuebnbim
RAGHOM NO NPEOYEMOMPEHo)

11.3. MeToanyeckne YKa3anus JUis o0y4alomMxcs 10 MPOXOAICHHIO NPaKTHHCCKHX

IAHATHI
.. [paxtuueckoe 3aHSTHE SBICTCA OMHOA W3 OCHOBHBIX (OPM OPIAHHIALMH yueGHoro

HpoNecca, JAKMOMAONIARCE B BEIO/HCHIH 0DYHAIOUIIMHCA N0 PYKOBOJICTBOM HPENOAaBATC
KOMIUICKCA y4cOHBIX 3a7aHiil C UCALK) VCBOCHHA HAYUHO-TCOPCTHHECKHX OCHOB yueOHOM
JIMCUHIUIELL, TPHOGPETEHNIS YMCHIH i HABKIKOR, ONBITA TBOPUECKOH ACHTEALHOCTH,

1 lesb10 MPAKTHYECKOTO 3aHATHA Ui 00YHAIOMICTOCH ABIACTCS NPHBHTHE 0OYHAOUIMMCS
yMeHMIl M HABBIKOB MPAKTHYCCKON ACATEALHOCTH 110 HIVHACMON JIHCUHTUIHHC,

IiasMpycMbie PE3YALTATH (PH OCBOCHIM OOYHAKOIMMCA IIPAKTHHECKHX JAHATHI

~  jakpervicHne, yriayOneHume. PacuMpeHMe W ICTATHIAMA SHAHHA NpH  PEUiCHHH
KOHKPCTHBIX 3/1a4;

~  paIBHTHE MO3HABATCABHAIX  CMOCODHOCTEH,  CAMOCTOATCABHOCTH  MBILLICHHUA,
TBOPHCCKON AKTHBHOCTH,

~ OBNANCHME HOBWMH MCTOAAMH W MCTOAMKAMH M3YYCHHS KOHKPETHOH yueOnoil
JIHCHHTLTHHBL,

~  peipafoTka CNOCOGHOCTH NOTHYCCKOTO  OCMBICACHHA  THONYHCHHALIX 3naumil s
BBITIOAHCHHA 3A1aHNIA,

—  oDecreueHue PAMOHATLHONO COUCTAHHA KOLICKTHBHOH W HIIMBHAYANLHOH dopm
00yHeHHA.

T WA K HIO ECKHX 3AHATHI

[1o cBOEii TEMATHKE MPAKTHYECKHE 3AHATHA AOKHBI HMCTH PAUHOHATLHO BHICTPOCHHYIO
CTPYKTYPY: COrJACOBBIBATECA C COACPAKANHEM JHCUMILTHHEL NPCAYCMATPHBATE orpaboTkn
passuTHE NPOMECCHOHATBHBIX YMCHWIH, PaIBHBATL WHTCIUICKTYAILHLIC YMCHIA CTYACHTOB,
OTMCHATHCA  BLICOKHM  HAayHHO-TCOPETHYUCCKHM  YpOBHEM, ObiTh  HAUICKAUHM obpazom
OBCCTICHCHHBIMH HIAKTHUECKIMH MATCPHIAMH H CPEACTBAMH O0YHCHHUA.

B npouecce NPaKTHYECKOro JaHATHA JIODKHO ODCCHCUMBATECA: KOHCTPYKTHBHOC
paumoseiicTere ¥ obimenne, 106pORCAATENLHOCTE H YBAKCHHC B OTHOMCHHAX NPENOJABATCAR

yueOHBIX JOCTHACHHI CTYJACHTOB, BBICOKHH YPOBEHE CAMOCTORTEABHOCTH H aKTHBHOCTH
CTVACHTOB, YMEHHEM NDENOAABATENS RANAIATH KOHTAKT C AYAHTOPHEH, NpEIOTBpAIATH
BOIHHKHOBEHHE KOHQMKTHLIX CHTYAUMI, 3 B CAY4ac BOZHHKHOBCHWA YMETh HX YCTDAHWHTE,
YMCHHE NOICPAUBATE PaGoToCnocobHOCTE CTYACHTOB.

THOMYHBIMH CTPYKTYPHBIMH JICMCHTaMH 3AHATHA SBIAIOTCA. BBOJHA®, OCHOBHAA W
JAKMOMHTCALHAS HaCTH.

Beodnas wacms 06CCICHHBACT NOATOTOBKY CTY/ICHTOB K BRITONHCHHIO 3a1auuii paGoth. B
©C COCTAB BXOJAT:

* (OpPMYJIHPOBKA TeMbl, USAH M JAna¥ JaHATHA ODOCHOBAHHC €r0 3HAYHMOCTH B
NPOPECCHOHVILHOI TTOATOTOBKE CTYICHTOB,

*  PACCMOTPEHNE CBATCH JAHHON TEMBI C APYIHMH TCMAMH KypCa.

+  WLIOKEHHE TEOPETHHECKHX OCHOB PaboThi;

«  XapaKTEpHCTHKA COCTaBa W ocobenHocTeil 3axanuii padorTu u OOBACHEHHE NOIX0A0B
(MeT010B. COCOGOB, MPHEMOB) K HX BBITOIHEHHIO,

*  XapaKTEPHCTHKA TPEOOBAHMIL K PEIyibTary paboTi.

+ BBOAHBII WHCTPYKTAX N0 TCXHHKE OE3ONACHOCTH NPH IKCIAYATAIHH TEXHHHCCKHX
CPEACTB,

+ APOBEPKA FOTOBHOCTH CTYJACHTOR K BRIONHEHHIO Ja1anmi paGoTu,

«  npofHOE BHNOJHEHAE 3AAAHHIT 101 PYKOBOJACTBOM NPCTIOIABATENA.

*  YKA3AHHA 10 CAMOKOHTPOMIO PE3YILTATOR BIIIONHCHIA JAIAHIA CTYICHTAMH.

Ocnosnas yacme NPENONAIACT CAMOCTONTCALHOC BHNOJIHCHHE 3a13HMA CTYACHTAMH
MokeT COnpoBOKAATLCR:

*  IONOAHHTELILIMHA PATHACHCHHAMM 110 X0y paboTsi:

*  YCTPAHCHHEM TPYHOCTEH NPH BLITOAHEHHH sapannii paborsi.

* TCKYIIMM KOHTPONICM W OUCHKOH PC3YILTATOR paloThi

* nojsepKaHHeM B paboucM COCTORHIN TCXHHUCCKHN CPCACTE,

*  OTBCTAMH HA BONPOCH CTYACHTOR.

JaxarouumensHan 4acms CONCPRHT

« [OABEACHHE OOIIMX HTOTOB (MO3H THBHLIX, HETATHBHbLIX) 3AHATHA

©  OUCHKY Pe3yNLTATOR paboThi OTAC/IBHBIX CTYACHTOB,

*  OTBETH HA BONPOCH CTYACHTOB,

*  BLIAYY PEKOMCHAALMIT 10 YIVIIICHHIO NoKasaTencii paboTsi B yCTpaHeHHIO Npobenos
B CHCTEME 3HAHMI H YMCHHI CTYACHTOB,

+  ¢6Op OTYETOB CTYJCHTOR 110 BLNOANCHHOH paboTe LA NPOBCPKH NPENOIABATCACM,

HATOKEHHE CBEACHHI O NOATOTOBKC K BBITIOIHCHHIO CICAYIomeH paloTel, B HaCTHOCTH,

0 noneKaleii HIyIeHmo yuehnoil mmreparype.

11.4. Merognucckne yKasaHus U4 OOYHAIONIHXCR 1O BLINOIHCHHIO nabopaTopHBIX

pabor

B xoi¢ BWMOAHCHMS AabopaTopHbIX pabor oOyMaOUMICA A0mAKeH YIAYOMTh M
JAKPENTHTE 3HAHWA, NPAKTHYCCKHC HABLIKH, OBAAICTE COBPEMEHHONH MCTOJMKOH M TEXHHKO#
IKCTICPUMEHTA B COOTBETCTBMH ¢ KBAMM(MKAHOHHON XAPAKTCPHCTHKOM obyqaromerocs.
Brinonxenue naboparopusix paboT COCTOMT M3 IKCHCPHMEHTAILHO-IPAKTHYCCKOM, PACHCTHO-
AHANHTHYCCKON YaCTell M KOHTPOILHBLIX MCPOTIPHATHIA.

BrinoaHeHne 1a0opaTopHeix paGor OOYMAIONMMCA ABAACTCA HEOTLEMICMOH HACTLIO
MIVHCHIHA THCIHIUTHHBL, ONPEACARCMOil  YHCOHBM IUIAHOM, W OTHOCHTCH K CPEACTBAM,
OBCCTICHHBAIONIM PEMEHHE CACAYIOUMX OCHOBHBIX 34784 00y AOLICTOCH:

~  NpHODPCTCHHE HABLIKOB HCCACAOBAHMA  [POUCCCOB, ApneHmii W 00BCKTOB,
M3VIACMBIX B PAMKAX JAHHOH AHCIMILTHELL

—  3aKpeIUICHWE, PAIBHTHE M JCTANMIAIMA TEOPETHHUCCKHX 3HAHMI, MOMYNCHHBIX HA
NCKIHAX,

~  NOAYNEHHE HOBOH HHPOPMALIMH 110 H3YHACMON JAHCIUHILTHHC,

—  npuoOpeTeHHe  HABBIKOB  CAMOCTOATC/IBHOM pabor ¢ naboparopHbiM
obopyaoBanneM i NPHGOPaMH.

€ H BAHHA K

3adanue Kk nposedenwo AAHOPAMOPHON pabome ONPEACIACTCR UCTBIO TPOBCACHHA IO
paGoThi, COAEPAHT MCXOHMIC JAHHHIC UIR NPEABAPHTENBLHOTO TCOPCTHHCCKOrO pactera, a



TAKKC IKCICPUMEHTANBHONO HCCNCA0BAHMIA  XAPAKTEPHCTHK W NAPAMETPOB  YCTPOHCTE M K naboparopoii paGote A0MYCKAOTCH TONBKO CTYACHTHL, NPOMICANINE HHANBHAYAILHOE
HPOLECCOB, namnnnbcuu__:n C =ﬁo= 01aBATENEM W TIOKAZABIIHC v.:n:xn NPABILIBHO  HCHIOAL30BATH
Hanpusmep, 8 naGoparoproii paGore Nel«PeHTreHOCTPYKTYPHLIT aHAIMI KPHCTANIOB? ANNAPATYPY. ACHO H HCTKO MPEACTABARIOUINE OPRAOK BHITION A pabotb
A0S AHANH3A NOMHKPUCTANAOE ONpeIeincTCs (hatoBbiil COCTAR MATCPHANA N0 AAHHBIM O
MCKTLIOCKOCTHBIX vﬁon.:un::nx 2L, 3nech PACCHHTHIBAIOTCA PEHTICHOIPAMMBL, MOAYHCHHBIC HO#H paboTe
npu wanvacHun K-cepun ¢ movzz sosn A, u Ay HeoGxoaumuie ans pacuera Jammbie Orruer .?v_..z:Bﬁ_.n CACYIOMEM NOPRIAKE
I Turyasnsil mmcr.
Turyas Im::ﬁoeo_.z:nqa B COOTBCTCTBHN ¢ 00PastoM (PHCYHOK 2).

<<<<<< B KAPTOYKC HHAHBHAYAILHOIO 3A0aHMH JUIS KaAL0ro CTYACHTA B CICAYIOLIEM BHIAC

(prcynox 1) 2 :.x: K nabopatoproii pabore ¢ ChLIO penioasaTens AHAKA.
PACYHET .::::x PEHTTEHOI PAMMBI Ne23 Mporoxo Emovﬁovzon patore swetca ﬁmﬂﬁé p— E.ch:ﬁ T —
Mavepsan anona — meas HEOBXOAMMBIC U4 BHITIOMHEHUS JA00PATOPHOIl PABOTHI HCXOAHME JAHHMIC, 3aHKCHPOBAHHEIC
A, =1,542- _c "m, Ay =1,392- 107w B MPOIECCE BHINOIHCHHN 113 GopaTopHoii paboTel HabmoacHa W pesynabTaThl WwiMcpennit,. bes
NOAMHCAHAONO  NPENOJABATENCM WM COTPYAHMKOM MPOTOKONA OTHET K 3AlIHTE  HE
Paccrosume 21, MM HHTEHCHBHOCTD THHMI IIPHHHMACTCA.
36 | Cma6as | 3. Hem paGotut.
398 Aol SRR Lleas paboTsl NOKAILBACT, U8 9Cr0 BHNOMScTes pabora, nanpumep, A4 NOAYUCHHA
a5 Ovcb cuab WIIH 3AKPCIUICHHA KAKHX HABLIKOB, H3YUCHHA KAKHX ABICHHIL. JAKOHOB W T .1
46 Coemon 4. Kparkoe conepaanue paboret. 2 i ;
593 O Gabas Kpatkoe cozepxanne paborhl  BKUOMICT - TCOPCTHHECKOC ONWCAHHE  TCMATHKH
m& 5 Crabas naboparoproil paborThl, onHcanne AaboparTopHoro obGOPYIOBAHMA, HCNOABLIYEMOro B paboTe,
205 P e OINHCAHHE MOACHCH. MCTOAOB H ANTOPHTMOB, HCOOXOAMMBIX LS 0DpaboTKH NOJYHCHHBIX
793 Cpennss s
83 4 O w_ PeayaeTatsl npeaBapHTENLHONO pacyeta o
e PEABAPHTENLHALIC PACYHCTH NPOBOASTCH B COOTBCTCTBHM C 3AJaHHCM W T03BOARIOT
Pucynox 1 — Kaprouxa MIHBHAYAILHOLO 318N TCOPCTHYCCKH  OLUCHHTL NApaMeTphl W XapAaKTCPHCTHKM  HCCHCAYEMBIX  VCTPOICTB  HITH
APOLECCOR.
3anammne, onpeacasmionice  Xoa  MADOPATOPHBIX  MCCCAOBAMMI  NPHBCICHO B o 6. Ob6paboTka pe3yaLTaTos.
METOMHMECKHX YKA3aHHAX, NpeacTaBiennbix B OuGanorexe ['YAIL ([621.38 / ®50] Ousuveckue O6paboTka pe3yAbTATOB BKIKOYACT ONMCAHHE X044 BLINONHCHWA paboTei, MCpeyeHb
OCHOBBI JICKTPOHHKH. MCTOJMYCCKHC YKA33HMS K BeINOIHeHMI0 naGoparopusix paGor/ BT NONYHECHHBIX PE3V/ILTATOR, CONMPOBOKAMOUMXCH :ncm OJIHMBIMH K :tn:ﬂ?. M, pacucTaMH
Hedenon, O.H. Houkosa, 3.A. Cykasos. — CI16.: T'VAIL 2008 - 72 ¢, 150 2x3.). H IPOMEKYTOMHBLIMH BHBOAAMH, GAOK-CXEMbI, HCPTCAH. MPAadKH, AHArPaMML! U T. 1
B naGoparopueix paborax Ne2 — 5 sananns coacpxarca 8 onyOAMKOBAHHOM HIAAHHK 7. BHIBOAK 110 PCIYALTATAM BHINOAHCHHA PabOTh.
2abOpaToOpHOIo  MpakTHKYMa 0o Hanotexnoxormsm  (Ionvuenwe u  wecnenoBanmne Beisoan no pabore 1enaorcs Ha OCHOBAHKH 000DICHNA NOAYUCHHLIX pelynsTatos. B
HAHOCTPYKTYP: NabopaTopHbiil NPaKTHKYM 110 Hanotexsonordas/ noa pea A.C. Curosa. — M.: BHIBOJAX TAKKE OTMEHMAOTCH BCE HEAOPAOOTKH, NO Kakoil-HGO NMPHYHHE MMEIOUIE MECTO,
MIMPDA, 2008 — 116 ¢ —hup//www.docme ni/doc/997 146/poluchenie-i-issledovanie- (PEANOKEHHS H PEKOMCHAALMH 10 AATLHERUWIEMY HCCACAOBAHMIO MOCTABACHHON B pabote
nanostruktur -laboratornyj-prakt). npodaeMsl 1 T. 11
B nabGoparopueix paGorax Ne6 — 8, CBASAHHMX C MATCMATHYCCKHM MOICAHPOBAHHCM 8. [Npunoenns.
HAHOCTPYKTYP, 3a1anua coaepxkarca B onviimkosannom yaeOnom nocobun (Manomxns, H.B. B mpHIOKCHHS BHHOCATCH OrOaMorpadwueckuil CIMCOK, COACPXAIMI CCHUKH Ha
MoaenHposanse W BHIyAIM3auMa  cpeacrsamu MatlAB  ¢msukn  masocTpykTYp— M.: KHHIH, NEPHOJMYCCKHE HIAAHWA, HHTCPHET PECYPChi, WCMONBIOBAHHMIC [TPH  BHITOAHCHAR
Texunocdepa, 2011. — 168 ¢ — http//www razym.rw/naukaobraz/ uchebnik/158395-matyushkin- paboret u odopmuenun oruéra. B OCHOBHOM Tekcre OTHETa CCHUIKH Ha  NYHKTH
iv-modelirovanie-i-vizualizaciva-sredstvami-matlab-fiziki-nanostruktur html). OubmmorpadMUccKoro CHCKa NMPHBOAATCA B cacayvioumiem suac: [1, crp2]. rae 1 — womep
Tpebosanus x npoeedewwo nabopamopwou pabomer  JlaGoparopubie  pabors NYHKTA, CTP. 2 — AONOAHHTEILHOE YTOMHEHHE MECTONONOAKCHHA B TEKCTE.
BHINOJHAIOTCA MHIMBUAYAILHO KwaibiM cryentom. [lepea suinomienmem naboparopeix B npunoxenne BLHOCATCA TAKKE CIPABOYHAA W NPO4as HHGOPMALNA, HC BKIIOYEHHAS B
paboT CTYACHT HIYYacT WIMEPHTCILHYI0 ANMaparypy: e¢ VCTpoiicTBo, npHHUMn paboTsi, OCHOBHME PA3ACL OTHETA.
TEXHHYCCKHC NMApaMeTphl H MCTONHKY €€ HCNONL3IOBAHHA, 3 TakKe TPeOOBAHMA 1O TEXHHKE
6e300aCHOCTH B 1a00paTopHy. Tpebosanns k odopmacnuio ordera o naboparoproii pabore
IMepen Bunoamennem naGopatopuoit paboTel CTYACHT M3Y4aCT NPUHIMI  paboThl O6pasen oopMIcHHS THTYIBHOTO THCTA NPHBEACH Ha caifTe: il : /.
HCCNCAYCMBIX M NPHMCHAEMBIX B palore yCTPONCTS, MX NapaMeTphl M XapakTCPHCTHKH, Omaér no nabopatoproii paGoTe BHINOIHACTCA KOAKALIM CTYACHTOM Ha auctax Genoil
COCTABJIACT METOMMKY HCCACAOBAHMA H3YHACMOI0 YCTpOMCTBa, OGOPMIAET TEOPETHUECKYIO Oymarn dopmara A4 B nesatHoM WM pykonucHom Buae. Kommsiorepsoe odopmnenue
YACTh OTYETA ¢ HEOOXOAMMBIMH PACHCTAMH, 3 TAKKE METOAHKY HIMECPCHHI C BhIOpaHHbLIMM spaserTcs  Gonee  NPEANOMTHTCABHBIM, ONHAKO JONYCKACTCA $aCTHYHO HIH  NOJHOCTHIO
CXEMAMMH HIMEPEHHI H TabIHIAMM JUTA SAHCCEHMA SHAYCHHIT HIMEPACMBIX BEAHYHH. akkypatHo odopsaste omder or pykn. Hebpexno odopmicHHbic win  Hepasbopunso

HAMHCAHHBIC OTHCTH OTTIPABANIOTCH HA NCPEACIAKY.



[p odopmicHHn OTHETA HCHOALIYCTCH CKBOIHAR HYMCPALMA  CTPAMHIL CcuHTas
THTYBHBGE HCT nepsoil crpanmucii. Homep CTpanMibi Ha THTYJIRHOM JHCTC HE CTABHTCR.
Homepa CTpanHiibl CTABSTCR M0 HEHTPY BBEPXY.

Tlpn odopmienin OTHETa B MCUATHOM BWIC KCAATCABHO cobmoaars CACAVIOMKE
Tpebosanus. JUis 3aroJoBKOB: NOMYAHPHLIH mpidir, 14 nr, uenTpuposasibii. [Lis 0CHOBHOIO
TekcTa: Hexupastl mpudt, 14 N1, BHPaBHHBAHKC N0 WHPHHC Bo Beex cayqasx tin wpudra —
Times New Roman, orctyn a63ana 125 oM, noayropHbiil MeAIyCTPOUHBI HHTCPBAIL Tloas:
NICBOE — 3 CM. OCTAILHBIC — 2 CM.

11.5. MetoaM4eckie YKa3sanus U OOYHAIOUMXCH N0 MPOXOAIICHHIO  KYPCOBOTO
MPOCKTHPOBAHHA/BLITONHCHHA KypcoBoii paboru (we npedveMompeno VHEOHBIM RIAHOM NO
OaHROU QucCyunIuNe)

11.6. Metoauyeckne yKa3anns U 00YHAIOMHNCS 110 (IPOXOAICHHIO CAMOCTORTEBHOMN
paboTsl

B xolc BLIIOAHCHHA CAMOCTOSTEIBHOI paGoThi., 0Gyuaoumiics Bmommser paboty no
3ANAHHIO M TIPH MCTOANYECKOM PYKOBOJACTBE MPENOAABATENA, HO 6e3 ero HENOCPEACTBEHHOTO
YHECTHA.

Jlas obyuaiommxcn 10 3a04HO0N (opMe OOYHCHMA, CAMOCTOATENBHAR paGota MomeT
BEK/OUATE B Ce8 KOHTPOABHYIO paboTy. i

B npolecce BHIOAHEHUA CAMOCTORTCALHON paboThl, y 00YHaKOUErocs opmupyerca
1eneco0bpa3Hoe IUIAHNPOBaKIe PaBOYEro BPEMCHH, KOTOPOC NO3BONRCT HM PAIBHBATE YMCHUR
W MABLIKH B YCBOCHWH M CHCTCMATHIAMIMH MPHOOPCTACMEIX JHauuil, obecneunBacT BHICOKHH
YPORCHL YCIICBACMOCTH B NCPHOA ODYMCHHA, MOMOracT MOMYMHTL HABLIKM NOBLITICHHA
NpodleCcCHOHANLHOTO YPOBHA.

METOAMYCCKHMH  MATCPHANAMH,  HANPABISIOUMMH  CAMOCTORTEALHYIO paboty
OB VHAKMIIHXCARBARKITCH

~  yueOHO-METOAHYCCKHI MATCPHAN 10 AHCUHTUIHHC,

~  MCTOJAMYCCKHE YKAZAHHA 10 BRIIOIHCHHIO KOHTPOALHEIX pabor (ana o0yHaKOIHXCH
no 3a04H0i Gopme 0OyICHRA).

11.7. Meroanueckue YKA3aia A% OOYMAOUMXCA 10 MPOXOKACHHIO  TCKYIICTO
KOHTPOIA YCIECBACMOCTH
TexkviuHii KOHTPOJL YCTICBAEMOCTH  TMPCIYCMATPHBACT  KOHTPOIL Ka4qecTsa  IHAHHH
OOYMAOUMXCH, OCYUICCTBAACMON0 B TCHCHHE CEMECTPA € UEBIO OUCHHBAHMA XOJA OCBOCHHA
AMCIMILTHHBL, CTHMYTHPOBAHHA Y4COHON JCATCALHOCTH OOYHAIOUIMXCA, COBEPUICHCTBOBANMA
METOAMKH NPOBEICHHUS JAHATHIT M NPOBOJIMTCA B XOJC BCCX BHIOB sauaTHil 8 hopme, HIOpaHHOH
NPEnoAaBaTenem.
MeToAl  TEKYmero  KOHTPOAS  YCTICBACMOCTH  BRIOHDRIOTCA  MPEMOABATCNCM
CAMOCTOATENLHO HCXOAA W3 CICHHGHKH HCUMILTHEBL,
BOIMOKHBIC METOIB TCKVILETO KOHTPOJIS YCICBACMOCTH CTYACHTOB.
— YCTHBIH ONPOC HA 3aHATHAX,
—CHCTEMATHHECKAN ITPOBEPKA BHIMOTHEHNA MHIBITYATBHBIX 3a1aHHI;
—3aATA OTHECTOB 1O AabopaTopHEIM paboTam,
—KOHTPOH CAMOCTORTE/ILHBIX PabOT (B NHCHMEHHOMH HIH yernoit opmax);
~KOHTPOJIh BHIONHCHHS WHIHBIIYAIHHOTO SA1aHHA HA NPAKTHKY,
—HHBIE BHJIBL, OITPEICARCMBIC MPETIONABATCICM.
PeayanTaThl TEKYIIEro KOHTPOAA YCIEBACMOCTH OTPAKAIOTCH B KYPHAIC yHCTa yueOHBIX
3aHATHIl H HCTIONB3YIOTCA JUIA OTICPATHBHONO YNPABRICHHA 00PA3I0BATEMLHLIM APOLCCCOM.
Kagabii B TEKYIIETO KOHTPOJIA  YCHEBACMOCTH  CTYACHTOB  OUCHHBACTCA
cooTsercTByIOmHMH Gatami B pamkax 100 — GanisHoil CHCTEMB! OLICHKH paboTh! CTY/ICHTOB 33
cemectp. B oM cyuae, MCNOMBIYIOTCE CHCTEMA H KPHTCPHH OICHKH 3HAHHI 00YHAOUXCH,
VKAIAHHBIC B JOKAIBHBIX HOPMATHBHBIX AKTaX I'VAIL bauml, nonydcHHbIE B PEIyAbTATE

TEKYIIEIO KOMTPOIR  YCIICBACMOCTH, YYWTBIBAKOTCH  (PH  NPOBCACHHMN APOMEKYTOMHOH
aTTeCTAUMMK

CHCTEMA OLCHOK TIPH NPOBEACHHH TEKYUIETO KOHTPOAS YCIECBACMOCTH OCYHICCTBIACTCR
B coorsercreun ¢ TpeGosanusmi Tlosoxennii «O TCKYIIEM KOHTPOJAC YCNCBACMOCTH M
MPOMEAKYTOMHON ATTCCTALMA  CTYJCHTOB IVYAILL oOyvuaiolMxcs No NpoOrpaMmbl  BRICIIETO
obpasosamay 1«0 MOXYTLHO-PEHTHHIOBOH CHCTEME OUCHKH Ka4CCTBa yuehnoi  padorsi
crvaentos B [ YAID»

11.8. Meroamdeckue YKasanns IR o0yHalOmMXCs 110 POXOAICHHIO APOMEKYTOMHO#M
ATTECTALMH.

[MpoMekyTounas  arrectauus  OOYMAOUWMXCA  NPEAYCMATPHBACT  OLCHHBIARHC
IPOMEAKYTOMHEIX H OKOHSATEABHEIX PEIYALTATOR 00YHCHUS 10 AHCIUHILTHHE. Ouna BKmOYACT B
ceba:

— akzamen — (OPMY OUCHKH IHAHMI, NOAYMCHHBIX O0YHaIOUAMCE B npolecce
WIYHCHHA BCEH HCUMILIMHBL WIH € HaCTH, HARLIKOB CAMOCTOATEABHON PABOTHL, COCOOHOCTH
NPUMEHATE MX JUIA PCIICHHA NPAKTHYECKHX 3a1a IK3aMEH, KAk MpaBuio, (IPOBOIHTCA B
MEPHON IKIAMCHAUMOHHON CECCHH M 3aBCPIIACTCR ATTCCTAUHOHHON OUCHKOH  «OTIHYHOY,
«XOPOLIOY, €Y IOBACTBOPHTENBHON, «HEYIORICTBOPHTCALHON.

CHCTeMa OLCHOK NPH MPOBCACHHH NPOMCAYTOMHOH ATTCCTALMH OCYUIECTBARCTCA B
cootpercTeiM ¢ Tpebopanmamu  [Tonomennii «0)  TeKyIeM KOHTPOAE YCTICBACMOCTH
npoMekyTouHOl artectaumn cryentos [YAIL OOVHAOWMXCE N0 (POTPaMMbl  BRICHIETO
obpasosannay H «0) MOAYALHO-PEHTHHIOBOH CHCTCMC OlCHKH K3adCccTsa yuehuoit pabotsl
cryaentos B [ YAl
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