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[lemssmu  ocBOECH
CIIENMAINCTA HAaydYHOM
CTpouTes OOIIEHHIKEHE]
BEIPAOATHIBACT — CIEITH(
OKa3bIBAKOTCS BECHMA

S

1. OEJA OCBOEHUSA JUCIIUTIJINHBI

nucuummeel - «@usuka»  sBisercs  obecredenue  Gysymiero
(Gu3nueckoir €a3zoff, Ha KOTOPOM B BHICINEH TEXHUYECKOH IIKONE

pHAsSL U clieruaibas moaroroska. IlocmeoBarensroe usyuenue Gpusuku
pHYEeCKHH METON  MBIILICHHS,

(H3MYECKYI0O HHTYHIIHIO, KOTOPHIC
IUIOZIOTBOPHBIMI ¥ B JpyruX HaykaX. CHEenUamucThl, NOJYYHBIINE

IIHAPOKOE (bHSHI(ID“M'dT@MaTH‘-ICCKOC 06])330B£1HH€, MOI'YyT CaMOCTOATCIIEHO OCBAHBATE HOBLIE

TEXHUYECKUE HallpaBlie)
3a7ad K OPYT'UM, MCKAT
npoecCHOHATBEHOM MO

3ajauu AACIUILIN
TEOPETHHIECKAT IO,
OPHEHTHPOBATHCS B
BO3MOIKHOCTH UCII
OHY CIICITHAIA3HP
dopMupoBanre Ha
IIPUMEHHUMOCTU pa3
CTEIICHB JIOCTOBEPH
MaTeMaTHYeCKUX M
BBIpabOTKA HPUEMO
IOMOTAFOTITAX CTYIE
O3HAKOMJICHHE CTY,
HAYaJIbHBIX
pa3IAYHbIX Guznve

2. &

Jucnurmmnaa «Du
00pazoBaTesLHOR MPOrp

Jist yenemsoro
pas3zieNbl BRICIICH MAaTe\
AnaymuTHdeckas reoMmel
DYHKIAA KOMILIEKCHOT
BEPOATHOCTEH U MaTeMa

OcBoenue JUCIHT
mnasa: «Teopust Bepos
«Hayurno-uccnenosaren

3. KOMIIETEH

B pesynpraTte o¢
KOMIICTEHIMSIMHE:
TOTOBHOCTBIO K [

SI3BIKOB U ITAKETOR IPHK]

B pesynbrare ocgo

pe3yJIbTaThl 00pa30BaHMS:

1) 3uars:

¢ (QyHIaMEHTAlb

kBaHTOBROM (pusuxu (I[TK

HAaBLIKOB

HWA, YCIICIIHO p’dﬁOTaTI: B HHX, JIETKO IIEPEXOJNUTHL OT PEIICHHS OJHHX
b HECTAHIAPTHBIC M HETPAJIHUIIHOHHBIC IIYTH, 9YTO 0CO0SHHO BaKHO JUI
YUNLHOCTH CIICIHAIHMCTOB B YCJIIOBHAX YCKOPEHHOTO PA3BUTHS TEXHUKH,

HBIL

ITOTOBKA B oOsacTh (HU3MKH, HO3BOISIONIAs OyIylUM HHKEHEpaM

IOTOKE HAYYHOH M TeXHHUUecKoi MHpopMaImu u obecneunBaromas UM
b30BaHUs HOBBIX (DM3HUECKUX IIPUHITUIIOB B TEX 0BJIACTAX, B KOTOPHIX
OTCST;

YHHOI'O MBIIUICHHS, B YaCTHOCTH IIPABHILHOrO MNOHUMAHHS TI'PaHHIl

JIMYHBIX (DU3UYECKHUX MOHSTHH, 3aKOHOB, TEOPUI U YMEHUS OICHHBATEH
OCTH PE3yJIbTaTOB, IOJYYECHHBIX ¢ OMOLIBIO 9KCHEPUMEHTANBHLIX M

CTOJIOB UCCNENOEAHMUS,
B M HABLIKOB PENICHUH KOHKPETHBIX 3a7[a4 U3 pasHbIX obyacTell Gpu3nky,
“HTaM B JalbHEHIIeM penaTh HHKeHEPHEIE 3a[aun.

ICHTOB € COBPEMEHHOM HayvHOH ammaparypod M BEIpabOTKa Y HHX
IPOBEACHMAS  DKCIEPUMEHTANBHBIX  HAYYHLIX  HCCIEIOBAHMUI
CKMX SIBICHHI ¥ OIEHKH HOIPEUIHOCTEN H3MepeHui,

IECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOIT BO

3UKay» OTHOCHTCsI K 0a30BOM yacTu Gi1okxa OCHOBHOIM NpodeccuoHansHoll
amMpl. Vi3ydenne UCHUILTAHBI IPOXOUT B TPETHEM CEMECTPE.
OCBOEHMSI Kypca (DH3HKH CTYJAEHTaM HEOOXOIUMO 3HATh CIIEAYIONINE
watuku: Juddepenmmansaoe ucuncnenue, MHrerpaisnoe NCUucIeHue,
rpust W JMHEeHHAS anrebpa, Psajel, DIeMeHTHl BEKTOPHOTO aHallusa,
0 nepemernoro, Jupdepenmmansupie ypaBHeHUS, INEMEHTHl TEOPUU
TUYECKOH CTaTUCTUKH.

UIMHBI HEOOXOAUMO JUISI M3YHEeHHs CICAYIONMX IMCIMIUIME Y4eGHOro
'HOCTH ¥ MareMaTh4ecKas CTATHUCTHKa», «OCHOBLEI HAHOTEXHOJOTHMY,
bCKast paboTay, BEITONHEHUE BEITYCKHOM KBAIH()MKAIMOHHO# paGoThL.

N OBYYAIOIIETI'OCS, ®POPMUPYEMBIE B PE3YJILTATE
OCBOEHUA JUCHUITJINHBI

CBOCHHA JHCIHIIIHHEBL 06y*{a}0mm‘icsl JOJIZKEH OBJIAJETE CJICIYIOIIMMH

a3paboTKe MOJICIMPYIOIIUX AJICOPATMOB M pealli3alliy ux Ha Oaze
TaJHBIX Iporpamm mozaenuposanus (I1K-3).
CHEST TUCIHILTMHBL 00yJaroluiics: OJDKEeH JIEMOHCTPHPOBATH CIIC/AYIONINE

IBIS 3aKOHBI IPEPOABL U MATCMATHYCCKUE 3aKOHOMEPHOCTH B obacTu

-3).




2) YMeTh:

® [PUMEHSITh MaTeMaTHIECKUe METOBI IS perieHus pakruveckux 3amxad (11K-3).

3) Bnamers:

® HaBbIKaMM KOPPEKTHO [pOpMy.TIH POBaTh ECTECCTBECHHOHAYYHBIC 3a1a9H.

4. CTPYKTYPA U COAEPKAHUE TUCHUITJINHBI
Obnras Tpy10eMKOCTh JUCIHINTHHE! COCTABIIAET 3 3a4eTHRIX equHuLbL, 108 uacos.
Buael yueOnoii paboTel, BrUTIOYAA 06 DOPMET TEKYIULEND
] CavMOCTOATENbHYIO paloTy CTYAEeHTOB . gemﬁ KOHTPO/S
E‘ H TPYAOEMKOCTE (B 4acax) y '% H_“ YeneBaeMocTi
N P F‘ 2 paborel, (no nedenam
o asyen (tema) 2 g 2 2 2 C IPHMEHEHHEM ey
nm AHCLHITHHE = = = 5w = I o, | MHTEPAKTUBHEIX ’ P,
i g 5 % E E g % g E % NeTOnOR m ()M‘tl’j)?cpmalmoﬁ
£ = E E § ‘E' E ‘:}; = 5 pansion 46) pa’l‘recmlm
o, o] =]
= = b4 (no cemecipan)
1 KpanTopas npupoja 3 1-3 4 5 10 i 4 ) 8/50% i
H3NYYCHHUA
OneMeHTHI KBAHTOBOM 5. Peiitunr-
2 | Mexanuku u atomuolt || 3 1 8 10 - 8 - 9/50% KkoHTpons Nel
(huznKn
Peiitunr-
3 IE)JIE)MGHTI)I $uznku 3 13- i 2 8 ) 4| - 7/50% KOHTpOJIL No2
TBEP/IOTO Tena 15
DneMeHTEl GU3NKH PefiTunr-
4 ﬂnpa. " 3 18 5 4 i 2 i 3750% KOHTpoab Ne3
IIEMEHTAPHBIX
HACTHIY
Beero 3|18 | 18 18 | 18 | - [18 | - | 27/50% | sx3amen(364)
Copepskanre pa3aeaos JTHCIHILITHHLL
. Kon-so npaktu- | nabopa-
Temp1, pasaes! JUCIUIIIMHE] Gidep | R |12 e epe
Pazpen 1. KpanTosasi npupoaa W3/aydensi 20 4 2 10 4
Jlexiusa 1. 3aKOHBI TEIUIOBOTO M3JTydeHUs
6 2 - 2 2
Jlexums 2. Kpantossie CBOliCTBa cBETA 14 2 2 8 2
Paznen 2. D/1eMeHThl KBAHTOBOI MEXAHUKH H ATOMHOM 2% 3 10 ) 8
(uziin
Jlekuus 3. Crpoenue aroma 6 2) 2 - 2
Jlekums 4. BosiHOBBIE CBOMICTBA MMKPOYACTHIL 6 2 2 - 2
Jexiusa 5. Ypasnenue Llpemnrepa 8 2 4 - 2
Jlexims 6. AToM BOZOpoaa 6 2 2 - 2
Paznen 3. Bnemenrsl Guinkn TBEpHOro Te/a 18 4 2 8 4
Jlexiusa 7. TeroeMKoCcTh TBEpABIX Te 6 2 2 - 2
Jleximsa 8. 3onHas ‘reopus [TBepaBIX TEN 12 2 - 8 2
Pasyten 4. Dnementel GpU3INKH AAPA M 3J1eMEHTAPHBIX 3 2 2
YACTHI
Jlexima 9. AtomHo® s1apo 8 . 4 - 2
IK3amMen 36
Hroro 108 18 18 18 18
5. OBPA30BATEJBLHBIE TEXHOJIOI'MHA
® JICKIIHOHHO-CEMHHApPCKasg cUcTeMa oOydeHHs  (TpaJUIHOHHEBIC  JIEKIIHOHHBIE |

nabopaTtopHbIe 3QHATH);




o0ydeHne B mMa
TpEX YeIIOBEK);

MacTep-KJIacChl

110 pa3JIAHEIM 1
IIPUMECHEHHE M)
3aHATHH ¢ IIPUM
¢ IIOMOIIBIO TIPO
MH(OPMAIHOHH(
TEXHOJIOTHN 115l

6. OLEHOYHDI
IIPOM
JIACIY

Texkymuii KoHTp
HECKOJIBKAX COCTABJISLIO
1. Pesynbrarei p
2. Brmonnenue
3. Bremonnenue
Bomnpocer peiitung

BIX IPyIIax (BbIIOJHEHHE J1abOPATOPHBIX paboT B IPyNIax U3 ABYX WUIIK

JAEMOHCTPAIHUSA HA IPAKTHYECKUX 3aHATHSAX NPUHIUIIOB pacyeTa 3a1ad
eMam);

VIIETUMEIHa TEeXHOJOTHH (HPOBC,H,GHI/IC JCKIMUOHHBIX H CEMHHAPCKUX

CHEHMEM KOMIIBIOTEPHBIX IIPE3EHTAIMN U IEMOHCTPAIIMOHHEIX POJIMKOB
€KTOPa I KOMITBIOTEPA);

D-KOMMYHUKAIIMOHHBIE TEXHOJOIMH (IpUMEHEHHE HH(POPMAIHOHHEIX

MOHHUTOPHHTA TCKYLIECH YCIIEBAEMOCTH CTYJEHTOB H KOHTPOJIS 3HAHMMN ).

E CPEACTBA JJIA TEKYIIEI'O KOHTPOJIS YCIIEBAEMOCTH,
EXXYTOYHOV ATTECTAILIMM 110 UTOTAM OCBOEHUSI
IMIJIMHBI 1 YYEBHO-METOAMYECKOE OBECITEYEHUE

CAMOCTOSITEJNBHOM PABOTEI CTYJIEHTOB

0JIb YCIICBACMOCTH SBIISICTCS paCTIpe,HeﬂéHHLIM H OCHORBaH Ha OICHKE

X,

EUTHUHT-KOHTPOA.

1 3a11UTa JJAOOPATOPHEIX PabOT.
HPaKTUYECKUX 30IaHui,
-KOHTpOoJIst Neol

1. Temmeparypa
YMEHBIIUTH B 2 pasa, To
1) ymenpumires B
2) yBenuuures B 1

2. Ecnu mmana Bol
TO TeMneparypa abcoig
1) yBenuuunace B
2) YMEHBIIHIACh B

3. Ecnu 3auepuen
TOH 2Ke TIOIIaNH, TO CBE
1) ocranercs Hens
2) yMEHBIOHTCS B
3) yBenuuuTes B 2

abcomorno yepHoro Tema T = 6000 K. Ecmu Temmeparypy Tena
OHEPreTHYECKas CBETHMOCTE abCOIIIOTHO YEPHOTO Teia

4 paza 3) yBenmuunTes B 2 pasa

6 paz 4) ymenpmures B 16 pas

THBI, COOTBETCTBYIOIAsA MAKCUMYMY U3JIYyUYCHUS] yMEHBIMIACEL B 4 pasa,
THO Y€PHOTO Tesla
2 pa3za

4 paza

3) yBenmumiach B 4 pasa
4) ymenpnmiacs B 2 pasa.

HYH INIACTHHKY, Ha KOTOPYIO maJaeT CBET, 3aMEHHUTL Ha 3CPKaJIEHYIO
CTOBOEC NaBJICHHC

MEHHBIM;

2 pasa;
pasa.

4. DNEKTPOH B aTOMe HEPEXO/IUT U3 BO30YKICHHOTO COCTOSHHUS C SHEPTHEH £] B OCHOBHOE

COCTOSIHIE € DHEpruei A

0. [Tpu aTom ucnyckaercs oton. Macea ucnymensoro (oToHa pasHa
s By E -E, E, ~E E -+ E;

CZ

1) 2)

5, YacroTa 11amai
HY)XHO M3MEHUTH 3ajl
MaTepuana (oTodjIeMeH

1) yBenuuurs B 2 pasa;

2) yMEHBIINUTH B 2
6. Ilpu 3amene ¢
rpauuie goroaddexra,
paboToil BeIXoa Juts 1e

¢’ he he c

3) 4) 5)
Eero Ha (POTOdIEMEHT U3y IEHUs yMCHBIIAeTesl BBoe. Bo cKoIbKo pas
CPIKUBAIOLICE HATPSOKEHWE, ecld  paboToll BBIXOJA JJICKTPOHA M3

ra MOXHO Ipenetpedn?

3) yBeNnuUuTH B V2 pa3;  5)ocraButh O€3 U3MEHEHHUI,

y
pasza; 4) yMEHEIIHWTH B V2 pas;
)ITHOTO MeTajjia JPYIrHMM JUIHHA BOJHBL, COOTBETCTBYIOINAS KPACHOM
ymeHbinaeTces. abora BeIXoga ISt BTOPOro METAllIa 10 CPABHEHHIO ¢
PBOTO




1) yBennumiace,

7. Onpirer Crosiet
1) mo3BommM onp
2)) IOATBEP; A K
3) noaTBep;/ MM H
4) nonTBEp TN T

8. B appexre Kom
1) BeiOuBaeT siex)
2) nepenaeT eKT
3) nepenaet 3eKT

9. Onerrer Mpanka
1) mo3BonmiIa o1Ip
2) IIOATBEP/HIIHA K
3) moITBEPIMAIIA H
4) moTBEP M T

10. Ha pucyuke n
bopa, a taxxe yCcrnoBHO
IPYTYIO, COIPOBOIKIAK0
CIIEKTPa 9TH TEePEX0,Ibl
— cepmio [lamena. Haun
nepexoz

FAT|

L

11. B reopun by

BbIpaikacTcsa HEpe3 pa

WA

2) YMEHBIIKJIACE; 3) HEe M3MEHIWIACk,

OB& [10 MCCIIEOBAHUIO B3AUMO/ICHCTBHS U3TIYYEHUSI C MCTAIIAMIE:
€JICIIUTH pasMephl sIpa;

BAHTOBYIO IIPUPCLY U3TYICHHUS

aJIA4Ke BOJIHOBB(X CBOMCTB y HIIEKTPOHOB;

UIIOTE3Y O JUCKPETHOM CIEKTPE SHEPIUH IECKTPOHOB B aTOMAX.

ToHa (hoTOH

['POH C IIOBEPXHOCTH BEIIECTRA,

POHY YacTh S3HEPIHU IPH YIPYTOM CTOJIKHOBEHUN;
POHY YacTh SHEPIMU IIPU HEYNPYIOM CTONKHOBEHHH,

| u 'eprta 1mo uccneoBaHuIo 3ITEKTPHYECKOTO paspsijia B mapax pTyTu:
CJICJIATH pasMephI apa;

BaHTOBYIO IIPUPC/LY U3JTYUCHHSL,

AJIMYUE BOJIHOBEIX CBOMCTR ¥ 9JI€KTPOHOB;

AMIOTE3Y O MUCKPETHOM CHIEKTPE DSHEPIUU HIIEKTPOHOB B ATOMaX,

300pakeHbl CTalMOHAPHBIE OPOUTE aTOMa BOJIOPOJIa COTIACHO MOJEIH
H300paKeHBI IEPEXOIBI ANEKTPOHA ¢ OJHOW CTAMOHAPHON OPOUTH Ha
mpecs M3ydYeHdeM KBaHTa SHepruu. B ymerpadmoneropoit oGmactu
narot cepmio Jla¥mana, B Bunumolt — cepuro Banemepa, B nu(ppakpacHoit
Oonbllelf wacToTe KBaHTa B BUANMOM 06JacTH CHEKTPA COOTBETCTBYET

I'n=4-—-n=3

2)n=3-—-n=2
3In=5—->n=2
4)n=5—-n=1

dpa pajanyc n-oif KpyroBoit opOMTHI 2JNEKTPOHA B aTOME BOHOPOA

- 2
v, =N-n

AMyC TIEpBOM OpOUTEL (popmyIIoif: Oupenenure, Kak

H3MEHSICTCH KHHETUYCCKAA SHCPTHs JJICKTPOHA IIPH TIEPEX0JIe ¢ 'l‘pGTbCfI 0p6HTBI Ha NepByIO.

1) yBemaunsaercs
2) YMEHBIIACTCS B
3) YBEIMYHBACTCS

12, Onerte! [leBuc
1) mo3Bosuim onp
2) TOATBEPIUIIH KI
3) MOATBEPIMATH H

B 9 pa3 4) ymeHp1aeTes B 3 paza
9 pa3 5) HEe MeHsteTCs
B 3 paza

cona 1 JxepMepa 1Mo AUGpakuun Ha KpHCTALIAX:
CHCIUTD PA3MEPEL sIpa,;

BAHTOBYIO IIPUPOJLY UBITYUCHHS;

AJIYUE BOJHOBBIX CBOMCTB Y DJICKTPOHOB;

4) MOATBECPIHIIH FHIIOTE3Y O JUCKPETHOM CIIEKTPE DHEPIHH BJICKTPOHOB B aToMax.

A
| L |
13. Cpasaure muuny BoJHEL e bpoins P g mrapuka Maccod m = 0,2 T U IpoToHa

Maccoi m = 1,6'?--10'27K
1) 6, 5710

Bonpocel peiiTHHT

I, HMEIOINUX OAFHAKOBBIC CKOPOCTH.
2) 8,35-10°7 3)6,57-10% 4) 8,35:107%,

~KOHTpOJIsE Ne2




1. CranuonapHbIN
ABIAETCS YPABHEHUE

1 ypasaenueM Il pequnrepa s smexTpona B BOAOPO0IOI0OHOM aTOME

2
2
f"_i_‘ﬂ _zi Ey =0
1) d°x h
- 2
V2l|,l’+—2—-n—j- E+-.__1_.E€.,.. w:O
n? 4rey 7
2)
2.2
g mom - X
V21|1+—2—---- Failt y=0
n? 2
3)
V2 + 2%?;2&11 =0
4) h
2. Eemm y — Qyukius uveer BuJ, yKasaHHBII HA PHCYHKE, TO BEPOATHOCTH OGHAPYIKUTH
L
LX< —

JJICKTPOH HA YYaCTKe 6

A

h

1}

2 pasua

\/\

1) 7
)2

3)%
4) /5

=

3. B xaxom cnydae 9
1) anexTpoH B moTeH
2) BNIEKTPOH B ATOME
3) 2JIEKTPOH B MOJIEK
4) ceobomHbIH 1eKT

4, Makcumansuoe 3

L

2

HCPreTHYECKHUM CIICKTP anekrgcma' CIUIOIITHON?
muansHoM ave mmpraoi 1070 M

'yJIe BOJIOpoa
pOH.

HAUCHHE IIPOCKIIMH MOMEHTA HMITYJIbCA DJICKTPOHEA, HAXONAIIEroCsd B f-

COCTOSIHHH, Hi HAIIPABICHUE BHEUTHEO MATrHUTHOTO TTIOJIS paBHO

Dk, 22k, 3
5. Ckonpxo paznuys
n=47?
1)15; 2)48; 3

6. Onpenenurs aToy
= CJI0C PACIIOJIOMKGHEL i

1)Cl; 2)Ge; 3)]

7. Cpena Ha3biBaercy

)3h, 4)y4h,

BIX COCTOSIHHH NOJKET HMETH OJICKTPOH C I'ITABHBIM KBAHTOBEIM YHCJIOM
)32;  4) 54,

1, Y KOTOPOTO B OCHOBHOM cocTostuu 3arondens K, L, M — cion u 8 N
)IIEKTPOHOR.
Br; 4) Ti.

[ AKTUBHOM, €clTh OHa




1) MONHOCTEHIO MOTIOIAET ANAIOIIEE Ha HEe U3TyYeHNE;
2) TMONHOCTEIO PacCeMBAeT ITAJalolIee HA Hee 3TyIeHHe;
3) ycunuBaeT najaoliee Ha Hee U3JydeHue,

8. CucTeMa HAKAUKY Jla3epa I103BOJISET

1) co3paTh HEBEPCHYIO HACEICHHOCT)H B aKTHBHOM Cpejie;

2) BBI3BATH BEIHYXKEHHOE M3ITYUeHUE (POTOHOB;

3) obecneunTh BEICOKYIO KOTEPEHTHOCTD JIA3EPHOTO U3JIy9eHMS.

9. PaccMoTpuM JBa KBAaHTOBBIX COCTOSIHHS, B KOTOPBIX HAXOJUTCS CHCTEMA aTOMOB, C
sHeprusamu Ey u Fp, npuyem E; > K. Cucrema 6yJeT HAXOXATHCS B COCTOAHUM ¢ MHBEPCHOIM
HACEJICHHOCTEIO, ECIIM YHCII0 aTOMOB N ¢ SHepruei E| Gyner

1) paBro gucny aTO}E’OB N, ¢ nHeprueit Fy;

2) MeHbIIe, 9eM N7,

3) Gonwime, wem N.

10. Mpwuanun [aynu cripaBeims

1) ;1 Beex TOKIECTBEHHBIX YACTUIL KBAHTOBOMEXAHUYECKON CHCTEMBI,
2) JUIA CHCTEMBI TOMXJIECTBEHHBIX O030HOB;

3) U1 cucTeMBI TO}Il[leCTBeHHBIX (hepMHuOHOB.

11. Jlenenne yactui Ha 6030HbI # ()EPMUOHEI OIIPEAETISETCS

1) TONBKO IIaBHBIM KBAHTOBLIM YHCIIOM 72;

2) ToJIBKO OpGUTAIBHEIM KBAHTOBBIM YHCIOM [

3) COMHOBBIM KBAHTOBEIM YHCIIOM Mg,

4) opOuTaNEHbBIM [ M{MarHUTHBIM 71 KBAHTOBBIMH YHCIIAMH.

12. 3asucumocTe MOJISIPHOH TeIwceMKOCTH )y XHUMHUYECKH MIPOCTLIX TBEPJBIX TeNl OT
TEMIIEPATYPEI IIpeCTaBicHa Ha rpaduKke

) 2) 3) 4)
Cum Cwm
IR IR
n T n T
13.Tertoemkocts  cuctembl, coctosmeif w3 N = 10 winacemueckux TPEXMEPHBIX

HE3aBUCHMBIX TAPMOHUYECKHX OCIHILIITOPOB IpH Temrteparype T = 300 K, pasua
1) 414 JIx/K;  2) 4,14 Jow/K;  3) 124,2 xJIn/K;  4) 41,4 xJDx/K.

14. JleGalf 1ONyYHsI TEOPETHHECKYIO 3aBUCUMOCTH MOJApPHON Temioemkoctd Cj; OT
TEMITEPATYPhI, PacCMaTPUBAs KPHCTAININECKYIO PEIIETKY KaK

) cucreMy HEB3aMOJCHCTBYIONIMX YACTHIl, COBEPLUAIONINX TEMJIOBBIE KOJeOaHus C
pa3sIUYHBIMUA 1aCTOTAMM,

2) cuCTeMy CBA3aHHBIX YACTHIL, COBEPUIAIONIMX TEIUIOBBIE KONEOAHUs ¢ OIMHAKOBBIMU
JacTOTaMM;
3) cHereMy CBSI3AHHBIX YACTHIL, COBEPINAIONMX TEIUIOBEIE KOJNEGAHMS C pasIHIHBIME
JacTOTAMU;




BPEMEHH, PABHBIN JIBYM
2) 679

241
95

syeMenTa o6pazoBaiochk

4) cucTeMy HEB3aUMOJENCTBYIONIIX YACTHII, COBEPIIAIONINX TEIUIOBBIE KoIeOanus ¢

OJHHaKOBEIMHA YacT

15. Banentras 3084
1) wacTruHO 3aH5TA

DTaMH.

coOCTBEHHBIX OOIYHPOBOJHHUKOB
DJNIEKTPOHAMH,

2) NOJHOCTBI) 3aHSTA JIEKTPOHAMH;
3) nepeKphIBAETCS CO CBOOOIHOM 30HOM BO3OYIKIEHHBIX IHEPTHIL.

16. C ypenuueHueM
1) yBenmuuBaercs,
2) YMEeHbIIaeTcs;
3) He MeHseTCA.

17. B obnacTi HU3K

TEMIIEPATYPBI 31 €KTPOIIPOEOIHOCTS IIOJYIPOBOAHAKORB

X TEMIIEPATYp y MOIYIPOBOAHUKOB Ipeobnamaer

1) nBIpoYHast MPOBOJMMOCTE;

2) 3IEKTPOHHAS IPOBOIMMOCT;
3) coGcTBEHHAS TPOBOIUMOCTE;
4) npuMecHas: IPOBOIUMOCTS.

Bonpoce! peitrtuar-kontposis Ne3

1. Jlns HyKIOHOB Be

1) nporon ob:1ay@er
2) couH HEHTPOHA M
3) Macchl HYKJIOHOB

2. Uem MeHBLIE dHE]
1) Gonwe y Hero Jig
2) MeHbIIy0 pabo
HYKJIOHBI,

3) Gonplie sHEprUu
4) MeHbIIe ero SHep
5) MEHBIIE DHEPrUu
AIPAMH.

3. ITpu o-pacriane

PHBIMH ABJIAIOTCH CHEAYIOINNAE YTBEPMKICHU I

+
3apsioM, paBHEIM €
EHBIIE CIIMHA IPOTOHA;
PAKTUYCCKH O]l HHAKOBEL

THS CBSI3U SIJIPA, TEM
(exT mace;
Ty HYXHO COBEPIIHTH, 4YTOOBI PA3[ENUTH 5TO SUIPO HA OTACILHEIE

BBIACIIMTCA IIpH paciiafe 3TOTro SlIpa Ha OTHE/ILHEBIC HYKIIOHBI;
'S TIOKOS,
BBEIACIIMTCS B PCAKIIUE TEPMOAICPHOTO CHHTE3a DTOr0 Anpa ¢ IpyruMu

1) 3apsan spa He H3MEHUTCS, Macca AJipa YMEHBIIASTCs Ha 4 a.e.M.
2) 3apsl apa YMEHRIIASTCs Ha 2e, Macca s/jpa YMeHbIIAeTes Ha 4 a.e.M.:
3) 3aps spa YMEHRIIACTCS Ha 2¢, Macca sJpa He MEHSIeTCsT;

4) 3apsn sapa yMeHk

InaeTcs Ha 46, Macca s apa YMCHLIIACTCS Ha 2 a.e.Mm.

4, Kaxas JCJ pamoOaKTHBHEBIX aTOMOB OCTAHETCHd HE pacnaBmeI‘»'ICﬂ HePe3 HHTCpBan

1) 50%

IeproJiaM I1oJIypaciaia
3) 33% 4) 75%

0

5)25% 2

5. CkonbKo 0~ 1 3- pacnaios I0JKHO TPOU30MTH, YTO0bI HECTAGHILHBIE H30TOI aMepHILHs

IPEBPATHIICS B ¢

1)8aundp
2)90u3p

14 A

6. SInpo azota

209 1y
TaOMJIBHBIH U30TON BUCMyTa 83 Bi ?
3)6ausp

H7ou3p

4

2He)

saxsatuino O ~HACTHITY ( A HUCITYCTHJIO TIPOTOH. H,upo KaxKoro

=

fe




17
1) 9

1

Bl s

o3

7. Anpo Gepunus

Dp  2)n  3)¢
£
8. Peakmua /
1) ciuHOBOrO MOMET
2) NenTOHHOTO 3aps)

3) 2IEKTPHUECKOTO 7

9. 3akonoM coxpare

7 TV 4
A —>e +Vv,

2) R+ P> + 7

10. M3 mpuBeieHHED
0

11. B nopsuake
PacIoIaraloTes e
1)
2)
3)
4)

3IEeKTPOMArHUTH
crnaboe, CHIILHOE
3IEKTPOMArHUTH
I'PaBUTAIHOHHOG

16
)9

16
4) 8

17

F 5) 7

0 N

10
, IpeBpamaeTcs B aupo 6opa 2

. Be YH

, TIOIJIOTHB jeiitpon | . Kaxas

YACTHLA IIPUA 3TOM BBIOPACKIBACTCS?

¥ 4)€ 5) uenyckaercst 7 -xsant

=3

-

R VI o
¢ H He MOJKET HITH HU3-34a HapyIICHHs 3aK0OHa COXpPaHCHIA

1Ta UMILYJIBCA,
1a,
sapsia.

HHS QJICKTPHYCCKOIO 3apsaa 3aipelieHa peaxkius

vV

o 3)}1+V'e —%p+€+

14

4 ﬂ+n-ap+,u".

K CXEM B3aUMOTPEBPAIEHUH YACTHIT AHHUTHISIIAN COOTBETCTBYET
z)p—-)n+€_+Ve 3) K>zt +7 4)e++e__)}’+7/,

BO3pAcTaHus MWHTCHCUBHOCTH (DyHJAMEHTAILHbIE
[yrommum odpasom

0e, citaboe, rpaBUTAHOHHOE, CHIIEHOE

, TPABUTAIIMOHHOE, IEKTPOMATHATHOE;

0€, TPaBUTAMOHHOE, caboe, CHIIBHOE;

, tmaboe, MEKTPOMArHUTHOE, CHIIBHOE,

B3aUMO/ICHCTBU A

.

2

IIpomesxyTouHA aTTECTANMS IPOXOIUT B POPME dK3aMEHa.

Bompoce! K sK3aMeny

l. Temnosoe wugnydenue. PaBHOBeCHOE u3MyueHHe. XapaKTEPHCTAKH TEILIOBOIO
U3ITYUICHUSL,

2. Abcomorno wepHoe Teno. 3akon Kupxroga. 3axom Credana-BompiMana ¥ 3akoH
Bumna.

3. Pacupenenenye sHeprum B crexrpe abcoyioTHO yepHOro Tena. Popmyma Pases-
Jlxunca. YistpaduoneroBas karacrpoda,

4. Ksanropas rupioresa u Gopmysia Ilnanxa

5. Bmemnuii potosnexrpuyeckuii 3 QexT u ero 3axousl, DoToHEL.

6. Dddexr Komirrona u ero teopusi.

7. Mogpems aroma Pesepdopra. ITocrymarsr Bopa. Atom Bogopoa.

8. T'mmote3a ne| Bpoins. DKcmeprMeHTalbHOE NOATBEPIKICHHE BOJIHOBEIX CBOWCTB
MUKPOUACTHIL,

9. CooTHOIIEHHE HEOTIPEAETEHHOCTEN.

10. BomHOBas QyHKIWMs, ¢c CBOWCTBA U CTATUCTHYECKHAN CMBICIL.

11. Hecrannonaphoe ypasuenue [lpemunrepa.

12. Cranuonaproe ypasuenue [lIpemuurepa.

13. Yacruma B MOTEHIMAILHON SIME.

14. TIpoxoixaeHne YacTHIBI Yepes3 HOTCHIMANBHLIHA Gapsep.

15. KBanToBbIi rdpMOHUYECKUN OCITHIISITOP.

16. Ypasuenue Illpenunarepa st anexTpora B aroMe Bojopoaa. I'asnoe, opburansuoe |

MATHHTHOC KBAHTOBLIE YHCIIa,



17. Kpanrosanue
[Tpasuno othe
18. OpOuransuel
19. CobcrpenHsbl
MarHATHBIA M
Omsit LTepn:
20. Tlpuanmn 3an
21. Ilornomenue
ODitnmreiina.
Jazeprr. Ipu
Knaccnuecka
KsanTopas 1e
Teopust Temnic
bosonrr u
Depmu-Jlupa

P

22
23.
24.
23,
26.

27.
28.
TEI Ha METa
CobOcTBennasn
DIEKTPOTIPOB
SIIEKTPOIIPOBO
31. P-n mepexop.
32. XapaxTepuctl
spa.
33. 3akoHbI pajIu
34. Snepurie peal
JENICHUS.
35. Peakius cuuT
36. Buusr n3anMo
37. Meroun! pern
38. YacTuue! u a

29,
30.

OJTHOCTE
JHOCTU MCTAJUIOB U IOTYIIPOBOJHUKOB. YpoBeHs Mepmi,

SHEPrHH JJICKTPOHA B aToMe BOJOpOJA. CHCKTP aroMa BOJIOpoOIA.

pa.
A ¥ MArHUTHBII MOMEHT 3JICKTPOHA.

i MEeXaHHYeCKHil MOMEHT HMIylIbca 5iIeKTpoHa (cnuH). CIHMHOBBIHA
OMEHT 3JIeKTpoHa. CIIMHOBOE W MAarHUTHOE CIIMHOBOE KBAHTOBBIC HHCIIA,
1 1 ['eprnaxa.

pera llaymu. ITepuonuyeckas cucrema snemMentoB Memjieseena.

CIIOHTAHHOE W MHAYUUpoBaHHOe wH3inydeHHe. Koapduipents:

HIIAIT JCHCTBHS JIa3€pPOB,
i

Teopus TennoeMkoctu. 3akon [romonra u Ilru.
OpHs TEIUIOEMKOCTH DHHIIITeHHA.

eMrocTH Jlebast, DOHOHEL

epmMuonbl. IlonaTHE O KBaHTOBBIX CTATHCTHKAX boze-DiHmrredHa u
a.

DHEPreTHYECKUe 30HbI B KPUCTAIIAX,
Pacnpe/ienieryie 9JIeKTPOHOB 10 9HEpreTHdeckuM 30HaM. Kraccu(uxarys TBepibix
bI, TIOJIYIPOBOAHUKA M JUDIIEKTPUKH,

H IIpUMECHas IPOBOJUMOCTH IIOYIIPOBOIHUKOB,

TBEPJIBIX TeIlL. Temmneparypnas 3aBHCUMOCTE

HOJ’[YHpOBO,[[HHI(ZOBBIC JAHOIIBL.

IKH aTOMHOTO s,1pa. Mopnenu aToMHOrO Alpa. Macca u SHCPIruA CBA3H

DaKTUBHOI'O pacnana. Alb(a-, bera- 1 raMMa-u3JyucHue.
KIMK M 3aKOHBI CoXpanenus. Peakuus nemenus syep. [lennas peaxius

€3a aTOMHBIX si/ep. [Ipobnema yrpasiseMbIX TEpMOSIEPHEIX PeaKIIHil.
ACHCTBUN U KIIacCH(HKAIUA SJIEMEHTAPHBIX YaCTHIL,

CTpaluu 3JIeMeHTapHbIX YacTuil. KocMuueckue myyu,

'Tnaactriel. Heiftpuno. Keapkn.

CamocrosirenbHast paGoTa CTYIEHTOB BKIIOMACT B CeOsL:

L.
Ha 7abopaTOPHBIX U IIpP
2. Breayaut

yriyOJeHHOM H3y4eHMU]
nabopatopHeIM paboTay
U3y4YCHUE KOHCIIEKTa JIe]

Camocrosrensaas

MOXKET OCYIIECTRISATECS
3AHSITHSIX, KOHCY.IbTaIH
paboTa CTy/IeHTOB TIpe
110 IPHOOPETEHHID 3HAH]

KonTtpomnb BbITIONH

3AIUTHL HaGOPaTOpHLD{
JK3aMeHe,

Bonpocsr st kon

Ay,III/ITO_p a1 CaMOCTOATEIIbHAsT pa6o'ra CTYICHTa IIO0 JHCUHIIIIAHE BBEITIOJIHICTCS

KTHYECKUX 3aHATHIX PH PEIICHUH 3a/1aY.

'OpHAsA  CaMOCTOATENbHAs paboTa BLIIONHSACTCS —CTYACHTOM IpH
1 JQUCUMIUIMHBI 110 TEME IPOHJICHHOM JEeKIuH, NpH IOATOTOBKE K
1. OCHOBHOH (opMOH caMOCTOSTENBHON paGoTHl CTYNEHTA SBISCTCS
KLU, PEKOMEHIOBAHHOM JIUTEPATYPEI.

paboTa 3aBepuIaeT 3a/aun BCEX JAPYrHX BUJOB y4eOGHOro Ipolecca u
[ Ha JIEKLHUsX, CEeMHUHApax, NPaKTHUYECKHX 3aHSITHSIX, 1ab0paTopHBIX
ax. Kak ¢opma opraHmsanum y4eGHOrO IIpolecca caMoCTOSTENbHAS
craBisieT coO0H IeNIeHANPABICHHYIO CUCTEMATHYECKYIO JIESITEILHOCT
1if, OCYLIECTBIIEMYIO BHE ayIUTOPUH,

CHHUSI CAMOCTOSATEIBHON paloTEl OCYIIECTBISIETCS B XO/AE BEITOIHEHUS 1

paﬁo’r 110 JUCTIHILIHNHE, MPH BLITOJHEHHUH IIPaKTHYEeCKUX 3aJlaHuii, Ha

"POJISL CAMOCTOSATEIBHON padoTh

1§

HAa3LIBAETCS ab
3.

Kaxoe wn3myg
(mepeuncnure |
2. Jlaiire onpeg

Copmympyi

CHHC HAa3BIBAETCH TEIUIOBRIM, M YeM OHO OTJIMYAeTCsI
KaKUX) BHUJIOB H3JIYICHHS?

JICHHS OCHOBHBIX XapakTepPUCTHK TEIIOBOro usnaydenus. Kakoe Teno
COJIFOTHO YEPHBIM ?

iTe 3akoH Kupxroda.

OT Jpyrux




4. Kakoil BU MMeeT pacIpeJieNieHHE SHEPIHA B CHEKTPe abCOMIOTHO HEPHOrO Tena?

Hapucyiite kj

JUBBIC PACIIPEACIICHUS B 3aBUCUMOCTH OT JITHHEL (HJII{ LIF.iC’I"C.'DT]':I) BOJITHBI

tst 1ByX reMmitepatyp (T2>T1).

5. Chopmynupy
6. Bammmnpre (
Karactpodur'.
7. 3anummre (g
8. Kakoe u3 ten
OJINHAKOBBI?
9. B uem cocrol

10.  Cdopmynupy

IPEJICTABRICHH
11. Kak xauecTs
12. OOswsicuuTe 3
13. Yro rakoe K

TpaHUYHON Yva
14, Yro Takoe (¢«
15. Ilouemy 6b1m
16. B uém npory
17. B uem cy1

nocrynarsl bo
18. Cnexrps! atg

19. Kakme Tumi
AIEKTPHYECKH]
20. B uém 3axm

clIenaTh Ha 0Cl
21. Kaxwue xBauT!
22. HYewm ompeneln
23. O6msacHUTE 11]
24. Ot gero 3aBu
25. Kaxosa 30HH
26. ObOmnacaure

LOJIYTIPOBOJIHF
27. Kaxos (huzuy
28. Yem 0oOBsICHS

METAJLIOB U 110
29. OOmsicaure 3

HOCHTENEH 3ap
30. Obmwscaute ¢
31. Hapucyiite 3

COCTOUT JIEHCT

32. Yro wmasbpma
PamHOAKTUBHE]

33. Ha uem ocHO
Kaxue npubop

34. OGpsacuure y

35. Onuumre mp(
36. Ilepeuncnure
H3ITYUYCHHS C B

L1
M TTOJIEM, H aTOMaMH?

iire 3akonel Cre(ana — BonbiMana u cmenienus Buna,

opmyiny Poames - JDkuHCA M [OACHUTE CYTh ViIbLTpahHOJIETOBON
p

pmyJy Ilnanka u mosicHuTE CyTh €0 KBAHTOBOM MMIIOTE3HL.
, YEPHOC MIIM HEYCPHOE, HMEET BBIIIE TEMIIEPaTypy, CCIM UX SPKOCTH

AT sIBIICHUE, HaszpiBaeMoe PoTod(hdexTom.,
yjiite  3aKOHBL  (poTO3DexTa.
AM KJIACCUIecKoit pu3uku?
"HHO, CIIENYsl BOJIHOBOM KapTHHE U3NY4YeHus], 00BsICHUTE hoTodddert?
akoHel GpoToaddexra, nexost uz Gopmysisl DHIITEHHA,

pacHas rpanuna Gorosddexra. Yem ompeensercs YHCIOBOE 3HAUCHUE
CTOTHL? UTO BIMSIET Ha IONOXEHHE KpacHOH rpanuisl potospdexra?
DTOINIEMEHT U KaKOBa €10 BOJILTAMIICpHASI XapaKTepueTuKa?

A OTBEprHyTa Mozels aroma Tommncona?

BOpeYrs NpeokeHHol Pesepdopiom nimanerapuoii mogenu aroma?
OHOCTH TEOpPHM aroma, mpemtokeHHol Bopom? Cdopmynupyiite
pa. KakoBrr Hegocrarku Teopuu Bopa?

B yem »5TH 3aKoHEl IIpOTHBOpEHYAT

MOB. CIIEKTpaJIbHEIE CEPHH aTOMA BOJOPO/IA.
COYIApCHUH BOSMOKHBI MEXKIY OIEKTPOHAMH, YCKOPSEMBIMU
ouaercs onbT Mpanka u ['epra, U Kaxue OCHOBHBIC BBIBOJLI MOYKHO
1OBAHMHU OIILITA?

OBBIC YHCJIA OITUCHIBAIOT COCTOSHUE MUKPOYACTHIIEI?

SETCA BIIEKTPOHHOE COCTOSIHUE M30JIMPOBAHHOTO aToMa?

borece 00pasoBaHus IHEPIETHUECKHUX 30H B TBEPIOM Telle.

CT LIMPHHA Pa3PEeIICHHON 30HbI K YHCIIO YPOBHEH B Hel?

AsL CTPYKTYpa MPOBOJIHKUKA, [TOIYIIPOBOJHUAKA U H30JIATOPa?

MEXaHU3M coOCTBEHHOMI H [IPUMECHOM [IPOBOJINMOCTH
{KOB,

CCKUH CMBICT ITOHATHS ypoBHS Depmu?

{€TCS pasNuYue TEeMICPATyPHOU 3aBHCUMOCTH 3JIEKTPOIIPOBOIHOCTH Y
IYIIPOBOAHUKOB?

ABUCHMOCTDL TIOJIOJKCHHST ypOoBHA DepMM M KOHIEHTPAIHH CBOOOAHEIX
118 B IIOJIYIIPOBOIHUKAX OT TEeMII€PaTyphl,

H3UYECKUE IIPOLECCHI, MPOUCXOAAIINE IIPH 00pa3oBaHUU P-n MEPEX0IA.
HEPreTHYECKHe 30HBI B OOJacTH p-n Iepexojia M OOBACHUTE, B 4eM
BUE BHEIIHET'O 9JIEKTPUYECKOTO TIOJIST HA P-N HePexol.

BTCS  PaMOaKTHBHOCTRIO? Kakue mpomeccel OTHOCATCS K UMCIy
6 &)

BaH MPUHIUI PETUCTPAMU B U3MEPEHUS PAJIHOAKTUBHOTO H3ITydeHys?
I IIPUMEHSIIOTCS TSI ATHX Lenein?

CTPOMCTBO M IPHHIIAIL IeHCTBHS cueTunka [ elirepa.

DITECCEI, IPOUCXCIAUINE B Fa30pas3psaHbIX CUSTYHKAX.
(usEYecKue MPOIecchl, MPOUCXO/INIUE TP B3aNMO EHCTBHH
>IIIECTBOM.

"—j_

37. B d4em 3aK/odaloTcs TPOMECCHl YNPYIOrO pPACCESHHSl BJIEKTPOHOB  SPAMI,
JICKTPOHOB Ha HIIEKTPOHAX?

38. Yem oOycnoBienbl HOTEpPH SHEPIHM YACTHIBI [P  TPOXOKUEHHH —Hepes
HOTJIONIAIOIYI) cpey?




39. Yro mpoucxg
40. Kaxowpr oco
YACTUIL 1 [3-13

7. YYEBHO-M

4) OCHOBHAM JINT
1. ®usuxa. Bonn
ANepHOR (usuky: Yue(
Bysog. yue6.: HVIL[ UH
8 Tarmbikg
Crpoenue 1 Qusnuecky
bymkesuny U W~ Diex
c.— PexumM joctyma: hi
3. lankun A.®. J
[Ipoxomesa ; Buag
I'puropseenua u Huxos
FOCYapCTBEHHBIA YHUE
CroneroBeix (Bul'Y),
nauneie (1 daitm: 4,16
bubmuorp.: ¢. 92 — (
Microsoft Office Word
0) HomoMHuTE B H
1. Ercuna E.M. Q
yueOHO-METOIUIECKOE
B.B.— DiexTpon.TekeT
uHerutyt, 9bC ACB, 2
9BbC «IPRbooks».
2. Asmmaros A.B,
Anmatos A.B—
buzneca,

3. Xapenosa C.B

METOAHYECKUE YKazaHy

. moc. / C.M.Kysuenos, AM.JIuzep - 3-e u3n., nepepal. u noim. - M

el
Bysosckoe
http://www.iprbookshop

DAUT IIPH ITPOXOIKIACHHH 3JICKTPOHA qCpe3s I10T. JIOTHTENE?

OCHHOCTH IPOXOMKJIEHUS HEPe3 IOTTIOTHTENs MOHOSHEPIeTHYECKHX [-
JIyUCHHUS, UMEIOLIETO HeTIPEPLIBHEIN SHEPreTHIeCKUH crieKkTp?

[ETOAUYECKOE 1 THOOPMAIIMOHHOE OBECIEYEHHE,

JAUCIATLIAHEL (MOJLYJIST)

eparypa*:

oBas onTuka. KsanroBas npupoga usnydeHus. DNEMEHTH aTOMHOH U

®PA-M, 2015 - 212 ¢.: 60x90 1/16.(1r) ISBN 978-5-9558-0350-0.

bBa-bymkesna W1, Ousuka. Yacts 2. Ontika. Ksanrosas ¢pusuka.

€ CBOMCTBA BelecTBa [DNeKTpoHHEIA pecype]: yueGuuk/ Tanusikosa-

(TPOH.TEKCTOBEIEC AaHHbIe,— Munck: Benmaitmas mxona, 2014.— 232

tp://www.iprbookshop.ru/35563.— DBC «IPRbooksy.

lexuun 1o pusure [Dnexrponusii pecype] : [B w.] / A. @. Nankun, H. C.
MMHUPCKHIL  TOCYIApCTBEHHBIH  YHHUBEPCHTET HUMEHU Antexcanspa
fast I'puropsesuya Cronerobix (Biul'Y).— Bragumup : Brapumupckuii
)epeuTeT uMenn Anexcanapa I'puropeesnya u Hukonas ['puropresnta
- 5: Ksaurosas m smepHas (usuka— DIEKTPOHHEIE TEKCTOBBIE
M6) .— 2015 -— 94 c¢. : ., tabn. — 3arjasue ¢ TATYJa 2KpaHa.—
BOOOJHBIH JIOCTYII B 9JIEKTPOHHBIX YHTAILHBIX 3a51aX GUOIHOTEKH .—
— <URL:http://e.lib.vIsu.ru/bitstream/123456789/4025/1/00560.doc>.
jasi iareparypa’:

ymTrka. OCHOBEI KBAHTOBOM M siepHOi (hU3HKH [DnexTponnsii pecype]:
10cobue [uist tabopatopusix paGoT mo ¢pusuke/ Epcuna E.M., CoGoena
OBBIE JaHHBIC.~— ACTpaxaHb: ACTPAXaHCKUHA HHKEHEPHO-CTPOUTEIBHbII
011.— 107 c.— Pexnm nocryma: hitp://www.iprbookshop.ru/17059.—

Ousuka. Atomuas pusuka [DekTpoRHEL pecypc]: yuebHoe nocoGue/
KTPOH.TCKCTOBBIE JlaHHbIe.— Bonrorpax: Bonrorpajnckuii unctuTyT
obpa3oBaHue, 2009.— 116 ¢c—  Pexum  pmocryna:
1u/11355.— DBC «IPRbooksy

Dr3uka aTOMOB U MOJIEKyYJL. Snepuas Qusnka [DnexTpoHHbpiii pecype] :
S K naboparoprbiM paboram mo ¢Qusuke / C. B. XKapenosa, H. C,

[Ipoxomesa, E. JI. I[lamasnckas ; Bramummpcexuii rocyllapcTBeHHEIN yHusepcuter (Bal'V),

Kagenpa ¢puzukn u upy

TCKCTOBEIC JaHHbe (1
yuusepcurer (Bal'y), 2

BCpCHS 11e9aTHON 1ny0n
Reader 4.0 .— <URL:htt

4. XKapenora C.B,
yKazaHus K jgabopaTtopH
[Mlamanckas ; Buagumu
NPUKAATHOA MaTEMaTHK
datin : 356 K6) .~ Biaj

— 40 c. : wr, Tabm.
yoimkanuy — Bubnm

<URL:http://e.lib.vlsu.ru
5. lpoxomena, 1

(KJTaTHOM MaTeMaTuku ; moj pex. B. JI. [llamanckas — DNEKTPOHHBIE
Gaitn : 431 K6) — Brnagumup : Bnagumupckuit roCyJapCTBEHHEIH
D10 .— 38 ¢. : m., Tabin. — 3arnasmue ¢ TUTYIA DKpaHA — ONEKTpOHHAs
Kauy .— bubmiorp.: ¢. 36 .— CpoGonslii socryn .— Adobe Acrobat
p://e.lib.vIsu.ru/bitstream/123456789/2065/3/00706.pd >,

Ousuka TBEpHOro Tena [DnekTPOHHEIA pecypc| : MeTOMUECKHE
bIM paboram no ¢usuxe / C. B. Xapenosa, H. C. ITpoxomesa, E. JI.
pekuit rocymaperBennbii ynusepeurer (Bal'V), Kadenpa dusnxu u
u ; mox pen. C. B. XKapenosa .— DnekTpoHHbIe TeKcTOBBE Aanube (1
maMEp : Briagmmupekuii rocynaperBennsiii ynusepeuter (Bal'y), 2010
— 3armaBue C TATYNA 3KpaHa .— OJEKTPOHHAS BEPCHS IeuaTHoll
brp.: ¢. 38 .— CpobGoxusiit nocryn .— Adobe Acrobat Reader 4.0 —
/bitstream/123456789/2088/3/00703.pdf>.

Hanexna Cepreesna. COopruk 3agay no Qusuke [DnexTpoHHEIH
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