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1. OEJA OCBOEHUSA U CITATTIINHBI

usg  gucnumMpbl  «Pusmkay  sBhgercss  obecriedenue  GymyIuero
(uzuueckoit €a3oif, HA KOTOPOA B BEHICIIEH TEXHUUECKOM IIKOJE
DHASI M cliennaibHad 1moaroroska. IlocnenosarensHoe n3ydenue Ghu3uku

Llensmu  ocBOGH
CIICIHAINCTa HAyIHOU
CTPOUTES 0OIIEHHIKEHE]

B]E»I_pEl6B.TBIE‘.EL(;?T CITCITH _)I/I‘{CCKI/Iﬁ MCTCIO MBIIUICHWA, l[pI/ISI/Iqu].(y}O WHTYWIIUMIO, KOTOPEIC
OKas3pIBAIOTCA BCChbMa |IUIOJNOTBOPHBIMI K B JPYyTHUX HayKax. CHGHHEUII/ICTBI, TIOJIYYHUBIOWEC

IUPOKOe (PUIUKO-MATE
TeXHUYECKIE HaIlpaBe
3a/a4 K JIPYIUM, KCKAT
npodecCHOHATEHON MO

3anaun TUCITUITIN
TEOPETHICCKAst IO

MaTH4ecKoe 0o0pa3oBaHMe, MOTYT CaMOCTOSTENLHO OCBAMBATh HOBBIE
H¥SI, YCIIEITHO paboTaTh B HUX, JIETKO HMEPEXOMUTh OT PEIIEHUs OJHUX
b HECTaHJIAPTHLIE U HETPAIUIMOHHBIE IIyTH, YTO OCOOCHHO BaXKHO JUIL
DUIBHOCTH CIIEITHAICTOB B YCIOBUAX YCKOPEHHOTO PA3BITHS TEXHIKH.
HEI:

1roToBka B obsactH (HM3MKY, TO3BOJSIONIAS OYIyIIUM WHKEeHepam
OPUEHTHPOBATHCS B IIOTOKE HAYYHOU M TEXHUYECKOW MHPOPMALMK B 00eCIIeunBaroIas UM
BO3MOIKHOCTE HCIIOJIb30BAHUA HOBEIX (DM3MYECKUX IPUHIMUIIOB B TeX 00/IACTSIX, B KOTOPBIX
OHM CHELUAIU3UPYIOTCS,

(opMupoBanKe HAyYIHOrO MBIIINEHUS, B YaCTHOCTH IIPABHJIBHOTO MOHMMAHMS I'DAHUI]
IPUMEHUMOCTH PA3IMIHBIX (PU3MYECKUX MOHSATHH, 3aKOHOB, TEOPUM U yMEHMS OLECHUBATEH
CTEIECHBb JIOCTOBEPHOCTH PE3YJILTATOB, IOIYUYCHHBIX ¢ HOMOIIBIO SKCICPUMEHTAIBHLIX HIIN
MaTEeMATHYECKUX METOJIOB UCCIEOEAHMS;

BHIPabOTKA IPAEMOB ¥ HABBIKOB PEICHUH KOHKPETHBIX 3a/a4 U3 pasHBIX obnactell Gpu3mkm,
MOMOTAIONMX CTYI¢HTaM B JalbHEHIIEM PelaTh HHXXCHEPHBIE 3a1adH.

O3HAKOMJICHHE CTYJICHTOB C COBPEMEHHOH HaydHOH ammaparypoil W BeIpabOTKa y HHUX
HaYaJIBHBIX ~ HABBIKOB  IPOBENCHMS  OKCHEPHUMEHTANBHBIX  HAYYHBIX  HMCCIIEIOBAHUH
PasIMYHBIX (YU3MICCKUX ABICHIN U OLCHKH IIOIPEITHOCTER N3MepeHHii.
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MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOIT BO

Hucnurumnaa « Dy
00pazoBaTeNLHON TIPOTTY

Mnst yeremmuoro
pasJiensl BeICIIEH MAaTeN
AHaJIUTAYECKAS TeoMe]
QyHKIMH KOMITIEKCHOT
BEPOATHOCTEH ¥ MaTema

Ocpoenue Jwcmui
wiaga: «Teopus Bepost

«Hayuno-uccnemosaren

3. KOMIIETEH

B pesynbrare of

KOMIICTCHIIMSIMMU

TOTOBHOCTHIO K []
A3BIKOB U MaKETOB IPUK]
B pesynbrare ocBo
pe3ynBTaThl 00pa30BaAHUS:

1) 3uars:

° (ynmameHTAID]
kBaHTOBOH (puzmku (ITK

3UKa) OTHOCHTCS K 6a30BOi yacTH OJI0Ka OCHOBHON NpodhecCHOHANBHOM
aMMbl. M3yuenue qUCHUILNIMHEL IPOXOMUT B TPETHEM CEMECTPE.
OCBOEHMS Kypca (DU3UKK CTYACHTaM HEOOXOIUMO 3HATH CIIEIYIONIHE
vatuky: Jlnpdepennuansaoe ncaucienve, MHTerpanbnoe NCUUCIICHHE,
'pust W JMHeHHAsS anrebpa, Psambl, DJIEMEHTBI BEKTOPHOIO aBajn3a,
0 nepemennoro, Juddepenmmansiusie ypaBHeHHs, DNEMEHTH TEOPUH
TUYECKOH CTaTHUCTUKY.

JIMHBI HEOOXOAUMO JUISL U3YHMEHHS CIENYIONMX IUCIUILIAH yIeOHOTro
'HOCTH W MaTeMaTHJYecKas CTATUCTHKa», «OCHOBBEI HAHOTEXHOJIOIHIY,
bCKast paboTay, BEIIOJHEHHE BEILYCKHOMW KBATH(PUKAIIMOHHON paboThI.

O OBYYAIOIIET'OCS, ®OPMUPYEMBIE B PE3YJLTATE
OCBOEHMA JUCHUTIJIAHBI

"BOCHHSI OTUCIUITINHBL ()6}7‘318,}011.[1/.[[7[05{ HOJDKCH OBJIANETE CIIEIYIOIIMMHA

a3paboTKe MOJEIUPYIONINX AITOPUTMOB M pean3alliy ux Ha 6asze
TaHBIX Iporpamm Moxenuposanus (1TK-3).
CHHS TUCIHILIMEEL 00y4YaroIuics TOMDKEH JIEMOHCTPUPOBATE CIIEAYIOIINE

1EIC 3aKOHBI H])I/flpOI[BI U MaTeMaTH4YCCKHUC BaKOHOMCpHOCTI/I B O6H8.CTH
3).




2) YmeTn:
® NPUMEHSITh MaTeMaTHYECKHE METOMbI U PeleHns npakTraeckux 3aaad (11K-3).
3) Bnanmers:
¢ HABLIKaAMKX KOPPEKTHO q)OpMy.]IH poBaTh ECTCCTBCHHOHAYYHBIC 3a1a4H.,
4. CTPYKTYPA U COJAEPKAHUE TUCHUITINHBI
Ob11as TpyI0eMKOCTh JUCIUIIINHE] COCTABIIAET 3 3a4eTHBIX eauHAIbL, 108 tacos.
13unel yue6Hol paboTel, BITIOUAs 06 DOpPMEL TEKYIIEr0
o CaMOCTOATENbHYIO PAGOTY CTYCHTOB N é’eMu KOHTPOJIS
) E’ U TPYLOEMKOCTb (B 4acax) y I% :‘OH YCTIEBAEMOCTH
o) g | PauvIh, (no nedensm
Ne Paznen (tema) 3 o) L u o) C NPUMEHEHNEM
i/ JHCLIMIIMHEL 2 = = § o .| 2. o, | HHTEPaKTMBHBIX cemecmpa),
© 5 = PE | EE|BE| v | ¥ METOJIOB Gopg
5 % B ] & | 88 £ = Iy [POMEIKYTOUHOH
e = % 8 | &= E & B | (eracax/%) aTTeCTaLK
=% g ]
= = ™ (no cemecmpanm)
. | KBantoras npupoa - »
] || BEGETORASEREECN s | 18| 4 2 |10 - | 4| -] 8/50%
U3JTY TEHISI
DJIeMEHTBI KBAHTOBOM 5 Peiirunr-
2 | MexaHWKH U aTOMHOH || 3 11 8 10 - 8 - 9/50% koHTpous Nel
buzukm
Peiirunr-
n | OmemenTe GE3NKI 13- : 3
3 ¢ 3| B3] 4 2 | 8 | - | 4 |-]| 7/50% | XroutpomsNe2
TBEPIOrO TEJa 15
OneMeHTHl PU3NKU PeliTunr-
sapa ¥ KOHTpOJIb Ne3
4 | mbe 3018 | 2 4 2| -] 3/50% po
SIEMEHTAPHBIX
JACTHI]
Beero 3118 | 18 18 | 18 | - |18 | - | 27/50% | sxsamen(364)
Copep:xanrie pa3iesoB quCINIINIBI
e e . , Kon-so npakru- | Jjgabopa-
Tembr, pa3aeytsl TUCIIUIIMHE] JIEKIAH cpe
o 4acoB YeCKHe | TOpHbIE
Pazjien 1. KBanToBasi npapoaa ma/ryven st 20 4 2 10 4
Jlexuus 1. 3aKOHBI TEINIOBOTO M3ITyYeHHUS _ .
6 2 - 2 2
Jlexuus 2. KBanropble cBaiicTBa cBETA 14 2 2 8 2
Pazpen 2. nemMeHTh KBAHTOBOMH MEXAHUKH U ATOMHOH 2% 8 10 g
dusnKkn
Jlexums 3. CrpoeHne aToma 6 2 2 - 2
Jlexuus 4. BosiHOBBIE CBOMCTBA MUKPOYACTHIL 6 2 2 - 2
Jlexuus 5. Ypasaenne Llpeunrepa 8 2 4 2
Jlexus 6. AToM BOJIOPOIA 6 2 2 2
Paspen 3. Sumemen sl puinkun TBEPAOro Teaa 18 4 2 8 4
Jlexima 7. TermoeMxocTh TBEPABIX TE 6 2 2 - 2
Jlexuua 8. 3o0HHas TEOPH TBEPIBIX TEJ 12 2 - 8 P
Pazpen 4. DiiemMenTHI PU3NKH AAPA U JIEM eHTAPHBIX 8 ) 4 )
YACTHI
Jlekums 9. ATomMHO® SIpO 8 2 4 2 |
IK3aMeH 36
Wroro 108 18 18 18 18
S. OBPA3OBATEJIbLHBIE TEXHOJIOI' T
® JICKITMOHHO-CEMHMHAPCKasg  cucTeMa  oOyweHusl  (TpaJUIMOHHBIC  JIEKIIMOHHBIE |

nabopaTOPHBIEC 3AHSTHSL);




* o0ydeHne B MaNpIX IPyIax (BBITONHEHUE 1aGOPATOPHBIX pabOT B MPYIIAX M3 JIBYX WIIH

TpEX YeNOBEK);
® MacTep-KJIacChl
10 PA3IMYHBIM T

(,U,QMDHCTpaHI/IH Ha IIPAKTHYCCKUX 3aHATHAX NPHHIMUIOB pacdeTa 3azad

eMam);

¢ JIpPUMCHCHHEC MYJIBTHMECIHA TEXHOJIOTHH l[HpOBGIL@HI/Ie JCKIIMOHHBIX W CEMMHAPCKHUX
3aHATHA ¢ ITPUMCHCHUEM KOMIIBIOTCPHBIX Iﬁ[pGE;eHTB,III/Iﬁ 1 JCMOHCTPAMOHHBIX POJIMKOB
C IIOMOIIBLIO TIPOCKTOPa HUJIA KOM]H)IOTepa);

e uH(OpPMAIMOHH
TEXHOJIOTHH 15

6. OILIEHOYHLIE CPEJCTBA ,IJISI TEKYIIET'O KOHTPOJISI YCIIEBAEMOCTH

D-KOMMYHHUKAITUOHHBIC TCXHOJIOTHUM (I][I)HMGHG?HI/IC I/I]{(I)()pMaHHZ()HHBZ[X

MOHHTOPHHTA TCKYIIEH YCIIEBAEMOCTH CTYIEHTOB M KOHTPOJIS 3HAHHMIA).

IPOMEXYTOUYHON ATTECTAILAY IIO UTOT'AM OCBOEHUS
JAUCIHHIIIAHBL U YVYEBHO-METOJMYECKOE OFECITEYEHUE

Texymuii konTp

CAMOCTOSTEJNBHOM PABOTHI CTYIEHTOB

0JIb YCIICBACMOCTH SIBIISICTCS paCHpeﬂeﬂéHHbIM H OCHOBAH Ha OICHKE

HCCKOJIBKHUX COCTABJSIIOIMINX.

1. Pesynwrarer p
Brrmonnenue

2.
3. BrmmonseHue

EUTUHT-KOHTPOJISL.
U 3a1uTa 1abopaTOpHBIX paboT.
MPaKTUYCCKUX 3 IaHUMH.

Bonpoce! peiitunar-koaTpoisa Nol

1. Temmeparypa
YMEHBIUUTH B 2 paza, TO
1) ymeHpImTCS B
2) yBenmmaurTes B 1

2. Ecin mimna Bol
TO TeMIeparypa abcoi
1) yBenuuniace B
2) YMEHBIIHIIACH §

3. Ecnu 3auepHeH
TOW K€ IIIOINAIM, TO CBE
1) ocTanercs Hens
2) YMEHBIIUTCH B
3) yBemaumrrest B 2

4. DnexTpoH B arq

abcomotHo uepHoro Ttema T 6000 K. Ecmm remmeparypy Tena
OHEPreTUYCCKasl CBETUMOCTE a0COJIIOTHO YEPHOTO Tela

4 paza 3) yBemuunTes B 2 pasa

6 pas 4) ymensimres B 16 pas

THBI, COOTBETCTBYIOIIAs MAKCUMYMY H3JIyUeHHUs yMEHBIINIACH B 4 pasa,
THO YEPHOTO TeJla
2 pasa

4 paza

3) yBenuumiack B 4 pasa
4) yMeHBITHIIACH B 2 pasa.

HYIO IUIACTHHKY, HA KOTOPYIO IAJACT CBET, 3aMEHHUTh HA 3epPKaLHYIO
>TOBOC JNaBJICHUE

MEHHBIM;

2 pasa;

pasa.

ME IEPEXOAUT U3 BO3OYKIECHHOTO COCTOSHUS C SHepruei £ B OCHOBHOE

cocrosHue ¢ sHeprueit Ao. lpu srom menyckaercs GpoToH. Macca HeymeHHoOro poToHa paBHa

----- E, E,—-E,  E,~EL E +E,

1) 2)

5. Hacrora 1aaro
HYXKHO W3MEHHTEH 3aj
Matepuaia QoTodeMeH

1) yBemaauts B 2 |

2) YMEHBIIUTH B 2

6. Ilpu 3amene (¢

rpauune goroaddexra,
paboToit BeIXOMA JUIs 1€

he C

2 5
¢ 3)  he 4) 5)
1ero Ha (OTOIIEMEHT M3ITYYEeHUs YMEHbIIAeTCs BIBOE. Bo cKOJIBKO pa3
CPXKUBAIONICE HANpsHKEHHE, eciad paboTod BBIXOJA JJIEKTPOHA U3

ra MOYKHO ITpeHedpeun?

asza;  3) YBEIWYHTH B V2 pas; 5)ocTaBUTH 0€3 U3MEHEHMIA.

pasa; 4) yMeHEIIHTE B V2 pas;

JHOTO METajla JNPYTUM JJIMHA BOJIHBIL, COOTBETCTBYIOIIAS KpPACHOMU
ymenbiraeTes. Fabora BBIXOZA JUIS BTOPOTO METAUIA 110 CPABHEHHIO C
PBOTO

9



1) yBenuumnacs;

7. Onprter CroJet
1) mo3ronmmmM onp
2)) IONTBEP THIIA K
3) moaTBEP U H
4) moaTBep A T

8. B nddexre KoM
1) BeIOMBAET HIIeK]
2) mepenaer eKT
3) mepenaet aJexT

9. Onbrter Gpanks

2) YMEHBIIKTIACK; 3) HE M3MEHWIACE.

OBA I10 UCCIIEJOBAHMIO B3aUMOACHCTBUS UBITYUCHHUS C METAIAMU:
CLEJIUTh pa3Mephl pa;

BAHTOBYIO NIPUPOJTY U3TYUCHUS;

AJINYKe BOJIHOBBIX CBOMCTB Y DIIEKTPOHOB;

MIIOTE3Y O NUCKPETHOM CHEKTPE SHEPTUM JICKTPOHOB B aTOMAX.

nToHa (POTOH

[POH ¢ IIOBEPXHOCTH BEIIECTRA,

POHY YaCTh SHEPTUU IIPU YIIPYTOM CTOJKHOBEHUH,
POHY YacTb SHEPTUH IIPU HEYIIPYIOM CTOJIKHOBEHUH,

u Tepua II0 MCCICAOBAINIO JJICKTPUICCKOI'0 pa3psiia B riapax pTyTH:

1) mo3BoJITH OTIP
2) IOATBEPTUIH K
3) moaTBep I H
4) moATBEP VI T

EJICJIUTH Pa3sMephl apa;
BAHTOBYIO IIPUPOILY U3ITYUCHUS

AJIMIME BOJIHOBBIX CBOUCTB Y 3JICKTPOHOB;

ITTOTE3y O JUCKPETHOM CIIEKTPE SHEPTHHU DIIEKTPOHOB B ATOMaX,

10. Ha pucyuke u
bopa, a taxxe ycrnoBHO
JPYTYIO, COIPOBONKIAI]
CIIEKTPA 9TH TIEPEXO/IBI
— cepmo [lamnena. Hau
Iepexoz

300paskeHbl CTAlMOHAPHBIE OPOUTHI ATOMA BOJOPOJA COTIACHO MOJIEIH
U300paXKEHBI IIEPEXOIBI SNEKTPOHA ¢ OJHOW CTAIOHAPHON OpOUTH HA
[Hecs M3Iy4eHdeM KBaHTa sHepruu. B ymeTpadwmosetoBoit obmactu
naroT cepuro JlaiiMana, B BuanMoit — ceprto bamsmepa, B uHbpaxpacHoi
OobLIEH YacToTe KBaHTa B BHJUMOM OGIACTH CIIEKTPA COOTBETCTBYET

I'n=4—->n=3
2l n=3—-n=2
IIn=5—->n=2
4'n=5—-n=1

11. B reopuu bppa pammyc n-off KpyroBoit opGHTEI 3JEKTpOHA B aroMe BOLOPOJA

—— ; r,=nen’

BRIpAKAETCA 4epe3 pa)

U3MEHSETCS KHHETHYECK
1) yBemmuuBaercs
2) YMEHBIIAETCS B
3) yBenmumuBaeTcs

JIAyC TEepBOH OPOUTHL (HOpPMYITON: Onpenennre, Kak
ast SHEPIrHsl DJIEKTPOHA IIPU IIEPEXOJIE C TPEThEH OPOUTH! HA ITEPBYIO.

B 9 pa3 4) ymenbIraercs B 3 pasa

9 pa3 5) He MeHsiercst

B 3 paza

12. OnwrTe! [leBuc
1) mo3BosHIM OIIp
2) TOATBEPIIIH KI
3) moaTBEpIUIH H
4) mOATBEPIVITH T}

cona u Jlxkepmepa o Audpakiuy Ha KprUcTauiax:

CACIIATDL PA3MEPEI s|JIpa;

BAHTOBYIO IIPUPOJTY HU3ITYICHHS;

AJIMYME BOJIHOBBIX CBOMCTB Y DJICKTPOHOB;

1II0TE3Y O AMCKPETHOM CIEKTPE SHEPTUU DIIEKTPOHOB B 4TOMAX.

J

HYy BOJIHBI J¢ bpoiins 4, JUid mapuka maccod m = 0,2 T u mpoToHa

', IMEIOIIUX OJIFHAKOBEIE CKOPOCTH.
2) 8,35:10°% 3) 6,57-107%

13. CpaBaure mm
maccod m = 1,67 le"mK )
1) 6,5710% 4)8,35-107%,

Bonpocs! peittuan-koraTponst No2




1. Craronaprabmv ypasaenueM Illpenumrepa s oJeKTpoHa B BOIOPOIOIOI0GHOM aToMe
SBIIACTCS YPABHCHMIE

7
ff;z_\ﬂ + w2—7» By =
Hdx h
p
7,2
LA W
2) he dreg 7
2.2
: nw X
\Y4 2 V] -+ g_@ K~ ..____0.._.__ = 0
n? 2
3)

[

e W+ 27%7 Ey =
4) h

2. Ecim y — QyHK[IMS MMeEET BHJ, YKa3aHHbLIH HA PHCYHKE, TO BEPOSTHOCTH 0OHAPYKHUTH

— <X <=
DIIEKTPOH Ha yYacTKe 6 2 paBHa

T | 1)2/3/'
/ 2)%-'

4) 1/3
0 L

2

3. B xakoM ciy4ae SHCPreTUUeCKHUM CIIEKTP 9J16:|:<T§0Ha' CILJIOUTHOK?
1) anextpon B noTeHIMAaTLHOM aMe rmmprHoit 1070 M

2) 2JIEKTPOH B aTOME
3) DIEKTPOH B MOJIEKYJIE BOAOPOIA
4) cBOOOHEIH IEKTPOH.

4. MakxcuMainsroe 3HaYyeHue IIPOCKO MU MOMCHTA MMITYJIbCA JJICKTPOHA, HAXOOAIIETOCI B f-
COCTOAHMM, Ha HAIIPABJICHUC BHEIITHEIO MATHUTHOI'O IIOJIS PaBHO

DA, 2)2h; 33k, 4)4h,

5. CKOJNBKO Pa3IiYHBIX COCTOSIHUN MOYKET UMETh 9JIEKTPOH C I'JIABHEIM KBAHTOBBLIM YHUCIIOM
n=429
1) 15; 2)48; 3)32; 4)54,

6. Onpenenmmts aToN, Y KOTOPOTO B OCHOBHOM COCTOSIHMH 3aronaensl K, L, M — cion u 8 N
----- CJI0€ PACIIOJIOKEHBI 7 HIEKTPOHOB.
CL 2)Ge; 3)Br, 4)Ti.

7. Cpena Ha3bIBaeTCs AKTUBHOW, €CJIW OHA




1) moIHOCTEHIO IOy
2) TOJHOCTEIO pace
3) ycunmBaeT mamaxg

8. Cucrema HaKavKy
1) coznaTh UEBEPCH]
2) BBI3BATDH BEIHYK/I
3) obecneunTh BBICQ

9. Paccmotpum 1B

sHeprusmu Ey u E, nip
HACEIEHHOCTRIO, ECITH U

1) paBHO umcIy aroy
2) MeHEbIIe, 9eM No;
3) Gonmwe, uem N,.

10. IMpuamun [ayny
1) st Beex TOXIIEC]
2) JUIS CUCTEMBI TOX
3) JUIsSL CHCTEMBI TO

11. [lenenwe vactuil
1) TONBKO TIaBHBIM
2) ToIBRKO opOuUTAIE
3) COMHOBBIM KBAHT
4) opOuTanpHbM [ 1

12. 3aBucuMOCTE N
TEMIIEPATYPHI TIPEIC

[OLIACT HAJAIONICC Ha HEC H3JIYYCHHC,
CHUBACT ITAJAIOIICC Ha HEC U3IYICHHUE,
LICC Ha HCC U3TYyYCHHUC,

Jra3€pa 1no3BOJIACT
VIO HACCIICHHOCT) B aKTHBHOHI cpeae;
CHHOC U3JIYYCHHUEC q)OTOHOB;
Ky1O KOTCPCHTHCCTD JIA3€PHOI0O U3JIYUYCHHU .

@ KBAHTOBBIX COCTOSIHHSI, B KOTOPBIX HAXOJUTCS CHCTEMA ATOMOB, C
uueM [Fn > Ep. Cuctema OyeT HaXOIUTHCS B COCTOSHUE ¢ MHBEPCHOM
MCIIO0 aTOMOB N ¢ sHeprueit £ Gyzmer

10B N, ¢ aHeprueit £,

CIIPABEIJIUB

[BEHHBIX YACTUI[ KBAHTOBOMEXAaHUYCCKOW CHCTEMEI,
JICCTBEHHBIX O030HOB;

JICCTBEHHBIX (hePMHUOHOB.

Ha 6030HBI 1 (EPMHUOHBI OIIPEIEIIAETCS
KBAHTOBBIM YHCIIOM 72;

15IM KBAHTOBBIM YHCIIOM /;

HBBEIM YHCJIOM 71y

MAarHUTHBIM 71 KBAHTOBBIMH UHCIIAMH.

IOJISIPHOM  TEIUICEMKOCTH (Cjy XUMHYECKH TIPOCTHIX TBEPIBIX TEJI OT
TaBJICHA Ha Tpaduke

1) 2) 3) 4)
CM CM CM
IR IR ¢
™~
7 A S \\\_
0 T 0 T 0 T
7 : o n 25 _ .
13. TenmoemMkocTs  |cHUCTEMBI, cocTosmied u3 N 10%  xylaccH4eckmx TpEeXMEpPHBIX

HE3aBHCUMBIX TAPMOHUY
1) 414 JIxw/K;  2) 4

[ECKHX OCIIIIIATOPOB 1pH Temieparype T = 300 K, pasia
114 Lx/K; 3) 124,2 xJIx/K; 4) 41,4 x)JTx/K.

14. JleGait monmyuy
TeMIIEPATYPBI, paccMmarp
) cucremy wHes3ay
Pa3NMYHBIMU HaCTOT)|
2) CHCTEMY CBSI3aH]
JacToTaMMu;
3) cucremy cBsizaH
YaCTOTaMM;

I TEOPETHYCCKYIO 3aBHCUMOCTH MOJISIpHON TemmoeMkocTH Cyy OT
UBasl KPUCTAIUIMMIECKYIO PEIIETKY KaK

IMOJEHUCTBYIONINX YACTHI], COBEPIIAIONIAX TEIJIOBLIE
AMH,

HBIX YaCTHIl, COBEPLUAIOIIMX TEIIOBRIC KoJiehanus ¢

xojiebanus ¢
OJIMHAKOBBIMHA

HBIX YaCTHUI, COBCPUIAIONIUX TEIIJIOBEIC KoJebaHus ¢ pasjinvYHbIMH




4) CHCTCMY H€7]33aHIw0ﬂeﬁCTBYIOIH]IX HYaCTHIl, COBEPINAOIIUX TEIJIOBLIE xoseOanus ¢
OJMHAKOBBIMH YaCTOTaMU.

15. Banentras 30Ha COOCTBEHHBIX MOJIYIPOBOIHUKOB

1) wacTHuHO 3aHsTa| HIEKTPOHAMHY;

2) HOJHOCTBI) 3aHsTa DIEKTPOHAMHE;

3) IEpeKPHIBAETCA CO CBOOOHOM 30HOM BO30YMNEHHBIX IHEPTHIL.

16. C yBennaenneM| reMIiepaTypsl 2JleKTPOIPOEOAHOCTh IIONYIPOBOIHIKOB
1) yBenmmuBaeTes;
2) YMEHBIACTCS;
3) HEe MeHseT L.

17. B obnacTu HE3KIX TeMIeparyp y HOIyIpOBOIHIKOB IpeobnaiacT
1) IBIpOYHAS TPOBOIUMOCTE;

2) DIHEeKTPOHHAS IPOBOUMOCTE;

3) cobcTBeHHAS TPOBOAUMOCTE;

4) npumMecHas IpoOBOIUMOCTS.

Bonpochl pedTHHT-KOHTPOJIsS Ne3
1. s HyKIIOHOB BEPHBIMU SIBIISEOTCS CIIELYIOLINE YTBEPIKICHHUS

+
1) ipoTon 06:1a1aeT 3apsioM, paBHEIM €
2) crMH HEHTpOHA MEHbIIE CIIMHA IPOTOHA;
3) Macchl HyKIIOHOB [[IPAKTHYECKH O AHAKOBEL.

2. HUem MeHBIIE 9HEPTUS CBSI3M AJPA, TEM

1) Gonpmme y Hero nedhexT mace;

2) MempIIyIo pabory HYXHO COBEPIINTB, YTOOBI PA3JENHTL 9TO SO HA  OTJIEJILHEIE
HYKJIOHEI,
3) GonbIne SHEPTHY BEIICIHTCS IIPU PACIIANE 9TOTO SAPA HA OTHEIbHBIC HYKJIOHBI,

4) MeHbIIE ero HEPIUs MOKO;

5) MEHBIIE SHEPrUH BBINSTUTCS B PEAKIME TEPMOSNEPHOrO CHHTE3a 3TOr0 a1pa ¢ ApyraMu
ATPAMH.,

3. Ilpm a-pacriane
1) sapsan sppa He U3MEHUTCS, MACCa sJipa YMEHbIIAeTCS Ha 4 a.e.M.

2) 3apsn sapa yMEHRIIACTCS Ha 2¢, MACCA Spa yMEHBIIACTCS Ha 4 a.6.M.
3) saps siipa YMEHBINACTCS Ha 2¢, MACCA Spa HE MEHSETCS,

4) 3apsn sapa yMEHRIIACTCS Ha 4e, MACCa Apa YMEHBITACTCS Ha 2 a.6.M.

4. Kakast nons pajMoakTHBHBEIX aTOMOB OCTAHETCS He pacraBIieifcs depes HUHTEpBA
BPEMEHU, PABHBIN JBYM [IEPHOJIAM ITOJIy[ACIIana
1) 50% 2) 67% 3)33% 4) 75% 5)25%?

5. CKOJIBKO 0~ M B~ paciajoB MODKHO IIPOU30MTH, YTOGEI HECTAGHUIILHBIA H30TOI aAMEePUITHS
u1 ) ) 209 o
957777 npeBpaTniics B qTabHIILHBIN H30TON BUcMyTa 837" 2

)8 awmdp 3o6ausp

2)9anm3p 4)7au3p

14 A7 * He)

6. Slmpo asora 7| saxBarmio & .gacTumy (2
eMenTa 00pazoraIoChy

U HCIIYCTHJIO IPOTOH. Sjipo kaxoro




8. Peaxtis
1) crmrOBOTO MOME]
2) JIEITOHHOT'O 3apsT
3) 2NEKTPUUICCKOTO

9. 3axoHOM COXpaHg

1)
"t p—>e +V

10. M3 mpuBeteHHEN

DA Dy

11. B mopsxe
pacIIoNaraloTes Ciie)
1) snexTpoMarHuTH
2) cnaboe, CHIIbHOE
3) BIEeKTPOMArHUTH
4) rpaBUTAIHOHHOE

IIpomesxyToanasn
Boopocsl K dK3aM¢

M —>e +Vv, +

17 4= 17 16 16 17
F ), F 0 N
1) 9 2) 8 3 9 4) 8 5) 7
9 Be *H 12
7. SInpo Gepunmus 4, mornoTus feiftpon |, mpespamaetes B spo Gopa O . Kakas
YACTHLA IIPU HTOM BEIOPACKIBACTCS?
Dp 2)n 3H& 4)e 5) memrycxaercst 7 -KBaHT
W =g +v, 4V,

HE MOYKET MJ(TH U3-3a HAPYLIEHMS 3aKOHe COXPAHCHUS
1Ta UMITYJIbCA,

1a,

apsiia.

HHSL QJICKTPHYICCKOr'O 3apsiaa 3anperncHa peaxitmus

4]

/

ool ! +
3y tV, > pte

pVutn>p+u

X CXCM BSaI/IMOIIpeBpaIHGHI/Iﬁ HACTHIl aHHUTUIIATINM COOTBETCTBYCT

2) pP=rn+e] +v, 3) K szt +7 4) & & —>rVtr

BO3PACTaHUSI WHTEHCUBHOCTHU
[YIOLIUM 00pazom

o€, cl1ab0e, TPaBUTAIMOHHOE, CHIILHOE,
, TPaBUTAI[OHHOE, SIEKTPOMATIHATHOE,
o€, TPaBUTALUOBHOE, cllaboe, CHIILHOE,
, caboe, HIIEKTPOMArHUTHOE, CUIBHOE.

(1] YHIAMEHTAILHBIE  B3aWMOACHCTBUS

arrecranud IIPoOXoauT B (1)OpM€ OK3aMCHa.
HY

1. Tennosoe wusnyuyenme. PaBHOBeCHOE wu3NydeHWe. XapaKTEPHCTHKH TEIIIOBOIO
H3JIYUEHUSL.

2. Abcomorno wepnoe Teno. 3akoH Kupxroga. 3axon Credana-Bonbivana u 3akom
Bumna.,

3. Pacnpenenenwe sHepruy B CHEKTpe abCONOTHO uepHOro Tena. dopmyra Poses-
Jxunca. YispaduoneroBas karactpoda.

4. Ksanropas rumoresa u Gpopmyina [nanka

5. Buemmuit Gpotosnexrpudeckuii 3pGext u ero 3axoHsl, OOTOHEL.

6. Oddexr KomiTora u ero teopusl.

7. Mopuens atoma Pesepdopra. [Tocrynarsr Bopa. Atom Bofopoa.

8. T'mmoresa ne| Bpoimsd. DKCHepHMEHTANBHOE NOATBEPIKICHHE BOJIHOBEIX CBOWCTB
MUKPOYACTHUILI,

9. CoOTHOIIEHHE HEOTIPEIeIIEHHOCTEM.

10. Bonzopas (Qynkuus, ee CBOMCTBA U CTATHCTHYECKUH CMBICI.

11. Hecranmonapyoe ypasuenue Hlpenunrepa.

12. Cranmounaprog ypasuenue Illpenunrepa.

13. Yactuna B moTeHIHAIBLHON AMe.

14. ITpoxo</eHne YacTHIEl Yepe3 MOTeHIUAIBHEIN Gapbep.

15. KBaHTOBBII IrdpMOHIYECKUI OCITHIUISTOP.

16. Ypaenenue [lpenunrepa st 51eKTpoHa B atoMe Bogoposa. I masHoe, op6uTaitsHoE 1

MATHHUTEOC KB4

HTOBBIC YHCJIA.



17. Kpamrosanwue
IIpaBurio o6
OpOuTansHeI
CobcTReHHEI
MArvUTHBIM M
Omnsrt [Tepn

18.
19.

20. [Tpwarwm 3am
21. ITornormenue,
OUHImTEHA,
22. Jlazepsr [pu
23. Knaccruecka
24. Kpanrosas Te
25. Teopust Termn
26. Bozonkr u ()

Depmu-Jlupax
DHepreTuyec
Pacnpenenent
TEJ Ha METa
CobcrrerHas
DNEeKTPOTPOB
JIEKTPOIIPOBO
P-n nepexon,.
Xapakrepucri
AJIpa.
JaKoHEl paju
. Slnepurie pea
JICIIeHUSL.
. Peakums cun1
. Buzpt B3aumo
37. Metoms! peru
38. YacTwer 1 ag
CamocTosireibna

35
36

KA aTOMHOIO s1pa. Mogenu atomuoro simpa. Macea u

SHEPIUM NIEKTPOHA B aromMe Bogopona. CIEKTp aroma BOJOPOIA.
pa.

A ¥ MArHUTHBIH MOMEHT 3JIEKTPOHA.

1 MEXaHWYEeCKUH MOMEHT MMITyJibca SIeKTpoHa (cumH). CIHHOBBIA
OMEHT 5JeKTpoHA. CIIMHOBOE M MAarHUTHOE CIIMHOBOE KBAHTOBLIE YHCIIA.
a1 ['epnaxa.

pera Iaynn. Ileproguaeckas cucrema sneMenToB Menerneesa.
CIIOHTAHHOC W HHAYUMpoBaHHOe wu3nydenue. KospduimenTs

HIII A€HCTBHS JIa3epoB.
1 TEOpHS TertoemMKocTd. 3akon Jrononra u Itw.

OpHsl TEINIOEMKOCTH DUHINTEHHA.,

emMkocTu Jlebast. DOHOHEL

epmuonbl. IloHdTHE O KBaHTOBBIX CTaTMCTHKAX boze-DitHmrreiina u
a.

KM€ 30HBI B KpHCTAIax.
A€ DJICKTPOHOB 110 BHEPreTHveckuM 3o0HaM. Kiaccuuianys TBepIbIX

bl, IIOJIYIIPOBOIHUKU U JTUIJICKTPUKH.
H ITpuMEecCHad IIPOBOJUMOCTA TIOJIYITPOBOJHUKOB.

OIHOCTH TBCPABIX TCIIL. TeMHepaTypH:aﬂ: 34aBHCHUMOCTE

[HOCTH METAJUIOB | IIOJIYIIPOBOJIHUKOB. Y poBeHb DepM.

[TonympoBOIHUKOBEIE AHOJIEI.
SHEPTUS CBSI3H

DAKTHBHOTO pacnana. Anbda-, Geta- 1 raMMa-u3IydeHue.

KITMH M 3aKOHBI cOXpaneHus. Peaxumsa penenus suep. ennas peaxims

€33 aTOMHBIX siiep. [IpobieMa yIpaBIIseMbIX TEPMOSIEPHBIX PEaKITHil.
NEHCTBUN U KIACCH(PHKAIIUS DIIEMEHTAPHBIX YACTHII.

CTpaluy SIEMEHTapHBIX JacTul. KocMudeckue iy,

iTngacTrnel. Helitpuro. Keapxuw.

sl paboTa CTYJICHTOB BKIIIOYAET B CeOsl:

L. AynuTopHask caMOoCTOSTeINbHAsT paboTa CTyIeHTa M0 JIHMCIHILIMHE BBIIOTHIETCS
Ha JIab0PaTOPHBIX M IIPAKTHYCCKUX 3aHATHSX PU PEIICHIH 3aad.
2. Breaynutoprast —camocTosTenbHas paGoTa  BBIIONHAETCS  CTYAGHTOM —IIpH

YrIIyOIeHHOM H3yUCHM]
mabopaTtopHbM  paboTay
H3YUCHUE KOHCIICKTa. JIe]

CamocrosrepHast
MOXET OCYINECTBIISTEC

3AHATHAX, KOHCY/IBTAIY
paboTa CTyIeHTOB Mpel
10 IPHOOPETEHUIO 3HAH]

KonTpoas BBITOIH

3alllUTEl JI a6opa:r0pH}sD<
JK3aMECHE,

B()H]QOCI)I JUIST KOH

M MUCHMIUIMHBL II0 TEME IPOUIEHHOM JIEKIUH, [PU IOATOTOBKE K

. OCHOBHOH (OPMOK caMOCTOATENBHON PaGOTHI CTYNEHTA SBISETCS

KL, PEKOMEHTOBAHHOI IHTEpaTyphL.

paboTa 3aBepIIAEeT 3a/[aul BCEX JPYIHX BUJIOB YUEGHOTO mpolecca u
Ha JICKIMAX, CEMHHApax, NPaKTUYECKHX 3aHATHIX, J1a0opaTOPHBIX

six. Kak (opma opraHmsanum yueGHONO IIpoliecca caMoCTOATebHas

cTaB/sieT coOO0H LeNeHanpaBICHHYI0 CHCTEMATHYECKYIO JESTCIBHOCT

111, OCYIIECTRIAEMYIO BHE ayIUTOPUL.

CHUSI CAMOCTOATEIBHON paloThl OCYIIECTBIAETCS B XOAC BBIIOIHEHUS 1
paboT 1o JUCLUIINHE, TP BBINOIHEHUM IPAKTHYCCKUX 3alaHui, Ha

[POJISL CAMOCTOSITEIBHOR paboThI

1. Kaxoe wusnmyu
(mepeuncimre

2. Jlatite ormpeg
Has3eIBaETCS ad

3. Cdopmymupyi

PHHE HA3bIBACTCS TEIUIOBBIM, M YEM OHO OTJIMYAETCS
KAKHX) BUIOB M3ITYUCHUS?

JIEHUS. OCHOBHBIX XapakTEPUCTHK TEINIOBOTO m3iydenus. Kakoe Teno
COJIIOTHO YEPHBIM ?

ite 3akoH Kupxroda.

OT Jpyrux




4.

5.

6.

7.

).

10.

11.
12.
13,

14.
15.
16.
Iz,

18.
19,

20.

21.
22,
23,
24.

&

s

26.

29,

30,
31.

Kaxoit Bum mmeer pacnpeneneHue SHeprud B CIEKTpe aGCOMIOTHO HEPHOIO Tena?
Hapucyiite kpuBble pacnpesieNieHHs B 3aBUCUMOCTH OT JUIMHBI (MJIH YACTOTBI) BOJIHEI
s 1Byx Temiiepatyp (T2>T1).

Cdopmynupyiite 3axons! Credana — BonsiMana 1 cMernenus Buna.

Jarmammre
KaTacTpodur’.
Samummute

opmyny Pomes - JlxuHca ¥ IioscHETE CYTh yIbTpadHOIeTOBOM

pPMyILy [Inanka v mosicHuUTE CyTb €T'0 KBAHTOROM I'HITOTE3EL.

Kakoe u3 TCJ, UCPHOC WK HLYEPHOC, UMEET BBLIIIE TEMIICPATYPY, €CIH UX SIPKOCTH

OIMHAKOBEI?

B uem cocrour ssnenue, HazsiBaeMoe poTosPPEKTOM.

Coopmymapyiite 3axossr  (porosddexrra.

B dyeMm oTH 3aKkoHBl NIPOTHBOpEYAT

OPEICTABICHUAM KIIACCHIECKOM (hU3NKu?

Kax xauecrs

CHHO, CJICIYsl BOJIHOBOW KapTUHE U3IIYyYEeHUS, O0BICHUTE (HoTod()PeKT?

O6bscuute 3axoHr! GoTodddexra, uexons u3 GopMyIsl DHHIITEH A,

Yro Taxoe K

pacHas rpanuna Goroaddexra. Yem onpenensercs YUCIOBOE 3HAUCHHUE

IPaHIIHOMN 4aCTOTH? UTO BIMSET HA MOJOKEHHUE KPACHON rpanuisl GpoTosddexra?

Yro Takoe ¢
[Touemy ObLT

TOJIEMEHT M KaKOBa €r0 BOJIbTaMIIEpHAsl XapaKTePUCTIKA?
4 OTBEPrHyTa MOJEINb aroma Tommcona?

B aém nporupopeuns npemomnkennoii Pesepdopaom nianeTapHON MOZEIH aToma?

B dem cymmmOCTH TeopmM aToMa,

rocrynarel bo
CriexTpsI arg
Kaxue
EKTPUYECKH

THIILI

npemnoxkennon  bopom?  Chopmynupyiite
pa. KakoBer HepocTarku Teopun bopa?

MOB. CrIeKTpasbHBIe CEPUH aTOMa BOIOPOJIA.
COYNapeHUH BO3MOXKHBI MEIKIY BIICKTPOHAMH,
M TIOJIEM, X aTOMAMHU?

YCKOPSACMBIMH

B 4ém zaxmouaercs ombir Ppanka u ['epria, m xaxue OCHOBHBIE BBIBOJLI MOYKHO
ClIENAaTh Ha OCHOBAHUM OIILITA?

Kaxue xBaHT
YemM orrpenien
O6pgcHuTe 1]
Ot gero 3aBy
KaxoBa 30HH
O6bscauTE

OBBIC YUCJIA OIUCHIBAIOT COCTOSHUE MUKPOUACTHI6I?

SICTCS OJICKTPOHIOE COCTOSIHIE U30JIMPOBAHHOI0 aTOMAa?

bo1eCC 00Pa30BAHKS YHEPIETHICCKUX 30H B TREPOM Telle.

CAT LIMPUHA Pa3pPEIICHHON 30HBI M YUCIIO YPOBHEH B Heil?

A CTPYKTypa IPOBOJIHKUKA, IOLYIIPOBOAHUKA U H30JI1TOpa?

MEXaHU3M COOCTBEHHOM u [IPUMECHON [IPOBOJIUMOCTH

IIOJIYIIPOBOJHHKOB.

Kaxos ¢uzny

CCKUI CMBICT NOHATUS ypoBHS Depmu?

HeM OOBACHSCTCS PA3IMdue TEMIEPATYPHOH 3aBUCHMOCTH 3JIEKTPOIIPOBOJHOCTH Y

METALIOB M I
O6Gpsacaure 3

JIyIPOBOHUKOB?
ABUCHMOCTD TIOJIOXKCHHS yYpOBHA (DepMHU U KOHICHTPAIHH CBOOOIHBIX

HOCHTENeH 3apdaaa B IIOJIyIIPOBOIHHUKAX OT TCMIICPATYPEI.

O6mpsicaute ¢
Hapucyiite 3

U3MYECKUE [TPOLECCHL, TPOUCXOIAIIKE IIPH 00Pa3oBaHUM P-N EPEX0Ia.
HEPreTUYECKHe 30HBI B OONACTH pP-n Mepexoja U OOBSICHUTE, B UeM

COCTOUT JIEUCTBHE BHEIIHETO SJICKTPHUYICCKOrO TI0JIsI HA P-N IIEPEXO/I.

Yro

Ha 4em ocHo
Kaxue npubop
Obmbscanre y
Onunmre np

ITepeuricnute

Ha3bIBAETCS paguoakTHBHOCTRIO? Kakue
pamroaKTUBHE]

IIPOLECChl  OTHOCATCS. K YHCITY,
X7

BAH IIPUHLAI PETUCTPAIUHA U U3MEPEHHUS PAJMOAKTHBHOTO H3JTyUECHHUS?
bI IIPUMEHSIIOTCS JUIS 9THX Tiesei?

CTPOUCTBO M NPHHIMIL AeiicTBus cuerunka [eitrepa.

DIIECCHI, IPOUCXOAAIINE B Fa30Pa3psIHbIX CUCTUNKAX.

(GusuyecKkue IpOmeccsl, IPOUCXOMAIIME IPU B3AUMOICHCTBHH

B-

HU3JIYHYCHHS C BEIIIECTBOM,

B uem 3ax

QJICKTPOHOB HA

Yem o0yci

TI0YAIOTCSl  IPOIECCHI
9JEKTPOHAX?
BIEHBl IOTEPHU

YIPYroro pacCesHusi IJISKTPOHOB sJpaMu,

SHCPIUM  YacTUIlbl IIPH  IPOXOXKICHUU HEPE3

HIOTIIOLIAIOIYI) Cpey?




39. Yro mpoucx
40. Kaxopbl ocq
YacTuIl 1 3-u3

7. YYEBHO-M
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1. ®uzuxa. Boin
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i Tarisx
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¢.— Pexum jnoctyma: h
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Croneroeix (Bul'Y),
nanngsle (1 daitn: 4,16
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Microsoft Office Word

0) HomoMHUTENLE

1. Egcuna E.M. C
Yy4eOHO-METOIUICCKOE ]
B.B.— Dnexrpon.TexcT
uHcTuTyT, ObC ACB, 2
ObC «IPRbooksy.

2. Anmaros A.B.
Anmatos  A.B. Onel
Ouzneca,  Bysosckoe
http://www.iprbookshop

3. XKapenosa C.B
METONMYECKHE YKa3aHH
[Ipoxornena, E. JI. Il
Kadpenpa ¢puzuku u mpy
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BEpPCHs [1€9aTHOM 1my6iy
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4. XKapenora C.B.

ykazanust Kk nabopatopy
[HMamanrckas ; Bragamu
OPUKIIQTHON MaTeEMAaTHK
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eparypa*:
oBast onThKa. KBaHTOBAS MPUpOd M3NydeHus. DICMEHTHI aTOMHON U
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10cobue Juist abopaTopHbIX paGoT mo ¢usuke/ Ecuna E.M., Co6orena
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(duzpka aTOMOB U MOJeKy1. Snepuas Qpusuka [DIeKTpOHHbIH pecype] :
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Ousuka TBEPNOro Tema [DNEKTPOHHBIA pecypc]| : MeTOXMYECKHe
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pckui rocynaperBennbid yrusepeurer (Bal'Y), Kadenpa ¢usuxy u
u ; ox pex. C. B. XKapenosa .— DIeKTpoHHBIE TEKCTOBLIE NAHHEIE (1
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