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1. ITEJIN O

[lenssMur ocBOGHHS AHUCHMIIIN]
CHEeLMaNCTa HAaydYHOH (H3HYECK(

BOEHUSA JACLHUTIIMHEI (MOIYJIST)

el «KBaHTOBas Qusmkay sBusercs obecnedenne Gymaymero
i 0a3ol, Ha KOTOpOH B BBICHIEH TEXHWUYECKOH WIKOJE

CTPOUTCS OOIIEHHIKCHEPHAS | CleIfatbHas MoArotoska. Ilocienoparensaoe n3ydenue GU3nuKy

BeIpabaThIBaeT cHeUpUIECKui

OKa3BIBAIOTCS BECHMA ILIOJOTBOPE
MIUPOKOE (PUIUKO-MATEMATHYECKOE
TEXHUYECKHE HAlPaBJICHHS, YCIET]
3a1a4 K JPYruM, ACKaTh HECTaHNaj
npodecCHOHANbHON MOOHIBHOCTH O

3amaun JUCIUIUINHEL

TEOPETHYECKas IOAIOTOBKA B
OPHEHTHPOBATECA B IIOTOKE Ha)

METOJl MBINUIEHHS, (QHM3UMECKYI0 HHTYHIHIO, KOTOPEIE
(bIMAd ¥ B JApyrux Haykax. CIIEIManuCThl, NOJY4YHBIIHE
o0pa3oBaHHE, MOTYT CaMOCTOSTENLHO OCBAaMBATh HOBHIC
HO paboTaTe B HUX, JIETKO IEPEXOJHUTh OT PEIIEHUS OTHUX
)THBIE ¥ HETPAJUIUOHHBIE NIYTH, YTO OCOOCHHO BAXKHO IS
[ICIIUAITICTOB B YCIOBUAX YCKOPEHHOTO Pa3BUTHS TEXHUKH.

obnacTn (H3UKH, IIO3BONAIOMIAS OYXYIIMM MHXEHEPaM
(AHOM M TEXHUYECKOM HHGOpMaNKK U 00eCIIeUnBaIOIIAst UM

BO3MOXXHOCTh HMCIIOJIB30BAHUS HOBEIX (bnanecxnx ITPUHITAIIOB B TE€X 06J'IaCT5IX, B KOTOPBIX

OHH CHEIHATH3UPYIOTCH;
(GopMupoBaHHE HAYYHOIO MBI}
IIPUMEHMMOCTY PA3ITHYHBIX (i
CTEIICHb JOCTOBEPHOCTH PE3YIIl
MaTEMaTHYECKUX METOJOB HUCCI]
BbIpabOTKa TIPUEMOB M HABBIKOH
MIOMOTaIOIUX CTYJCHTaM B Jalll
O3HAKOMJICHHE CTYAEHTOB C C|
HaYAJIBHBIX  HABBIKOB  IIPOBE
Pa3JINYHBIX QU3HUECKUX SBJIEHH

[IUTEHUS,, B YAaCTHOCTH IPaBIVIBHOTO IOHMMAHHS I'PAHMI[
BUYECKUX MOHATHH, 3aKOHOB, TEOPHUIl M YMEHHS OICHHBATD
yTATOB, MOJIYYEHHBIX C IIOMOIIBIO 3KCIICPUMEHTAILHBIX WIH
CIOBAHNMS,

pEIICHUI KOHKPETHBIX 331124 U3 Pa3sHBIX o0yacTel Gu3mKy,
bHEHMINIEM pelaTh HHXCHEPHBIC 3a1a4H,

DBPEMCHHON HAy4HOH ammapaTypoli W BeIpaGoTKa y HHX
JICHUSA ~ OKCIEPHMEHTAJIBHBIX  HAYUYHBIX  HCCIIEN0BAHUI
1 ¥ OLIEHKH MOTPEIIHOCTEH U3MEPEHMIA.

2. MECTO JIJMCHUIIJINHBI B CTPYKTYPE OIIOII BO

Hucrunnmuna «KBaHTOBas (M3MKa» OTHOCHTCS K BAapHATHBHOW YaCTH OCHOBHOM
IPOQECCHOHANBHON  00pasoBaTenpliol mPorpaMmsl. VI3ydeHHMe JUCIMIUIMHBL TPOXOZAT B
TPETHEM CEMECTPE.

/I yCHeIMHOrO OCBOEHHS Kypca (H3VKH CTYAEHTaM HEOOXOMMMO 3HATH CIIEIYIOLIHE
paszensl BhICIIEH Maremartuku: [luddepennmantaoe ucuncienue, VaTerpansHoe HCUUCICHME,
AHQIUTHYECKAs TEOMETpHS M NMHeiiHas anreOpa, Psjel, DNEMEHTHI BEKTOPHOTO aHAIM3A,
QyHKIMH KOMIUIEKCHOTO Tepementoro, JuddepeHunansnee ypapaenus, DIEMEHTH TEOpHH

BepOﬂTHlDCTeﬁ H MaTEMAaTHYCCKON CTaTHCTUKH,

OcBoeHME AUCIUILIMHBI HEO
miana: «Teopus BEeposATHOCTH U M
«Hay4ano-uccnenoparensckas paGor

3. KOMIIETEHUUA OBY
OCBOEHH

B pesynbrare ocBoeHus [u
KOMITETCHIIUSIMHU ;

TOTOBHOCTBIO K pa3zpaboTKe M
A3BIKOB M NTAKETOB IPUKIATHEIX PO

OAMMO JUTs M3YYCHMS CICIYIOIIUX IUCIUIUINH yIeGHOIro
TeMaTu4yeckas CTaTUCTHKa», «OCHOBHI HAHOTEXHOJIOTMM»,
1%, BBIMOJIHEHUE BBITYCKHON KBAIUGMUKAITMOHHOW paGOTEL.

HAIOIIETOCSI, POPMHUPYEMBIE B PE3YJIbTATE
(51 TACLINILIMHEL (MO [V JIST)

[UILTHHBL 00y4YaroIuiicas NODKEH OBJIANETH ClIEAYIOIUMHU

[OJICITUPYIONIMX aITOPUTMOB U pead3alvy UX Ha 6aze
"pamMM MozenupoBanus (I1K-3).

B pesyibTate 0CBOEHUS JUCIMIUTMHEL 00y YAIOLIMHCS JOIDKEH IEMOHCTPUPOBATE CIICAYIOLIHE

PE3yNBTATEI 00pa30BAHMUS:
1) 3uats:




¢ (yHIZaMCHTAJIbHEIE 3aKOHH
kBanToBoi ¢usuku (I1K-3).

2) YmeTs:

I IIPUPOJBI U MaTeMaTHYCCKHUE 3daKOHOMCPHOCTH B obnacru

¢ NPUMEHATH MATEMaTHYECKie METOIBI I PENICHNS IpakTHYeCKuX 3a1ay (11K-3).

3) Bnagers:

® HAaBBIKAMH KOPPEKTHO (op!

MYJINPOBATE €CTCCTBCHHOHAYYHBIC 3a/1a9H.

4. CTPYKTYPA V| COJIEP)KAHUE JCIIAILINHBI (MOJYJIST)

O01as Tpy1I0eMKOCTE AMCIIAIL)

[MHBI COCTaBIIET 4 3a4eTHBIX equHunel, 144 gaca.,

Bungpt yueGnoii paGorel, Brmoyast 06 @Dopmbl Tekymero
< CaMOCTOATCIIEHYIO pa60Ty CTYJACHTOB geM_, KOHTpPOJIA
E‘ M TPYAOEMKOCTS (B Hacax) yiebHon YCIIEBaeMOCTH
E. 2 padoTsl, y 5
Ne Pasnen (Tema) 8 § ) ) " ¢ MpUMEHCHHEM Mo He eflil)M
n/n IHCUUITUHEL 3 & § Z = £ = A, | MHTCPAKTHBHEIX cemecmpa),
&} S § o ) = ] E &) [~ METOJIOB dopma }
5 g E g \§ g_ el & =~ (8 wacax / %) IPOMEKYTOUHOM
= = g% S = z A E ? aTTecTauun
=] = Y (no cemecmpam)
| | Keamrosas mpupora | 5 | 45 | |, 2 [ 10| - [14] - | 8/50% .
H3JIYYEHUS
BeMeHThI KBAaHTOBOM 5. Peitrunr-
2 | MexaHdKd U aTOMHO# | 3 11 8 10 - - 20 | - 9/50% KOHTpOJIb Nel
¢bisukH
PeliTnnr-
3 SneM§HT51 1126350951 3 13- 4 5 8 i 10| - 7750% KOHTpOJIb Ne2
TBEPAOTO Tena 15
OneMeHTH QI3UKH Peifrinr-
4 | AApan 3 18 9 4 i i 10| - 3750% KOHTpOJb Ne3
JJIEMECHTAPHBIX
JacTHIII
Bcero 3|18 18 18 18 | - [54 | - | 27/50% | DOx3amen(364)
Conepikanne pasjiesioB JUCIUILTHHBI
Tems1, pa3ensl IUCHHUILIAHE] KowBo | @ i | TPAKTI- | naGopa- cpe
» PasAt AucH 4acoB 1l 9ECKHE | TOpHBIE P
Pazxen 1. KsanToBas mpupona wsiiyqenus 26 4 2 10 14
Jlekrusa 1. 3aKOHBI TEITOBOIO Hsnyqeﬂﬁﬂ
’ 8 2 - 2 6
Jlexuus 2. KBaHTOBEIE CBOICTBA CBETA 18 2 2 8 8
Pagnen 2. DileMeHTHI KBAHTOBOH MEXaHHKI H ATOMHOIH 38 8 10 ) 20
pu3nkn
Jlexnms 3. Ctpoenne atoma 8 2 2 - 4
Jlekuus 4. BonHOBBIe CBOHCTBA MHKPOUACTHI] 8 2 2 - 4
Jlexums 5. Ypasrenue Lllpeaunrepa 12 2 4 - 6
Jlexums 6. ATom Bomopona 10 2 2 - 6
Paznen 3. JjieMeHTbI QUIHKH TBEpAOTO TeJia 24 4 2 8 10
Jlexims 7. TemioeMKoOCTh TBEPABIX TGN 8 2 2 - 4
Jlexuus 8. 30HHAsA Teopus TBEPABIX TeJl 16 2 - 8 6
Pa3znen 4. InemenTrl Gpu3uku AApa B HreMenTAPHBIX 1 2 10
YacTHI
Jlexuus 9. ATomHoe sapo 11 2 4 - 10
IK3aMeH 45
Utoro 144 18 18 18 54




S. OBP

NEKITHOHHO-CEMUHAPCKAS
J1abopaToOpHBIE 3aHATHA),
o0ydeHne B MaJbIX IPyIIHax
TpEX YENOBEK);

I10 Pa3/INYHBIM TEMaM);

NpYMEHEHHE MYJIBTHUMEINA
3aHATHI ¢ MPUMEHEHHEM KO|
€ IIOMOIIBIO IIPOEKTOPA HITH
HH(POPMAMOHHO-KOMMYHHK

A3OBATEJIBHBIE TEXHOJIOT A

CHCTEMA OGy'—ICHI/ISI (TpaILI/II_H/IOHHBIe JICKIHOHHBIE W

(BBIOJTHEHHE JIAOOPATOPHBIX PabOT B TPyIIaX U3 ABYX HIIH

MacCTep-KJIaCcChl (HGMOHC”[}J&IIHH Ha HPaKTHYCCKUX 3aHATHAX IPUHUHIIOB pacueTa 3agad

TEXHOJIOTHH (IIPOBENCHNE JICKIMOHHBIX M CEMMHApPCKUX
MIIBIOTEPHBIX IIPE3CHTAUN U JIEMOHCTPAIIMOHHBIX POJIHUKOB
KOMIIBIOTEPA);

AIITHOHHBIC TCXHOJOTUU (l'IpI/IMeHeHI/Ie I/IH(I)OpMaLII/IOHHLIX

TEXHOJIOTUH 171 MOHUTOPUHIa TEKYIIeH yCIIeBaeMOCTH CTYACHTOB ¥ KOHTPOJIS 3HAHMIA).

6. OHEHOYHBLIE CPEJCT
INPOMEXKYTOUE

BA JUISI TEKYIUET'O KOHTPOJISI YCIIEBAEMOCTH,
IO ATTECTAIIMH ITO UTOT'AM OCBOEHMS

AACHUIIVIAHBI il YYEBHO-METOAUYECKOE OBECIIEYEHUE

CAMOCT

Texkymuii KOHTPOJIb yCIIEBa)
HECKOJIBKMX COCTABJISIOIIUX.

1. PesynsTaThl pedTHHI-KOH]

2. Brmoaaenwue u 3amura id

3. BrimomHeHMe IPAKTHYECK

OSITEJIBHOM PABOTBI CTYJAEHTOB

CMOCTH SBJISICTCS pacnpenenéHHmM U OCHOBAH Ha OIICHKE

[POJISL.
HopaTopHEIX paGoT.
X 3aJIaHuH.

Bompocs! pedtuar-kounTposs Mol

1. Temmeparypa aGcomoTHO
YMEHBIIATE B 2 pa3a, TO SHePreTHYIE

1) ymenpmutcs B 4 pasa

2) yBenuuutes B 16 pas

2. Ecnmu yivHa BOJIHBL, COOTBE
TO TEMIIEPATypa aGCOMIOTHO YEPHOIY

1) yBenuunnacs B 2 pasa

2) yMeHpIIIIIAch B 4 pasza

3. Ecnu 3a4epHEHHYIO IUI1ACTH

TOM K€ IUTOIAZH, TO CBETOBOEC JIABJI
1) ocraHeTCs HEM3MEHHBIM;
2) yMEHBIIHTCS B 2 pasa;
3) yBenmunTcs B 2 pasa.

4. DNEeKTPOH B aTOMe IIepeXo/I
cocrogHHe ¢ sueprue Ey. [Ipu srom
F —E, E,—E, H

2

gepHoro Tena T = 6000 K. Ecnim temmeparypy Tesna
CKast CBETUMOCTB a0COIOTHO YEPHOI'O TEjIa

3) yBenuunTes B 2 pasza

4) ymenpmurest B 16 pas

[CTBYIOIIasi MAKCUMYMY U3JIy4eHHS YMEHBIIIACh B 4 pasa,
) Tema

3) yBenuumiace B 4 pasza

4) yMeHbIIHIIACH B 2 pa3za.

HKY, Ha KOTOPYIO IIaJlacT CBET, 3aMCHUTEHL Ha 3€PKaAJTBHYIO
HHE

1T U3 BO30YXKIEHHOTO COCTOSHUSA C SHEPTHel £ B OCHOBHOE
ucmyckaercs ¢poron. Macca ucrymeHnoro ¢poroHa pasHa
| —E, E,-E E+E,

¢ c?

) 2) 3)
5. Yacrora nmanmaroniero Ha (o1
HY)HO HM3MEHHTh 33JIePXKHBAIOIIE

MaTepHana GoTodIeMEeHTa MOKHO IIj]

1) yBenmuuuts B 2 paza;  3)y

he 4y he 5 ¢
03JIEMEHT U3JIy4eHMsl YMEHBIIAETCS BIBoe. Bo CKOJIBKO pa3
° HamnpsDKCHHE, eClu paboToil BBIXOJA JJIEKTPOHA M3

eHeOpeun?

BCIINYUTD B V2 pas; 5)octaBuTh 6€3 H3MEHEHHH.




rpanune porosddexra, ymennmaes
paboToli BBIXOJA JUIS IEPBOTO
2) YMEHBIIHIIACE,

2) yMEHBIIUTG B 2 paza; 4) )
6. Ilpu 3amenHe oaHOro Mes
1) yBenmmuunace;

7. OneIrel CTONETOBA 110 HCCTT
1) no3BonmIM onpeaeuTh pas

MCHBIIIUTH B ‘/5 pas;
duia ApyruM JUIMHA BOJIHBL, COOTBETCTBYIOINAA I(paCHOI)‘I
cs1. Pabota BBEIXOJZIa JUIA BTOPOro METa/lia 110 CPaBHECHUIO C

3) He U3MEHUIACh.

C/IOBAHUIO B3aUMOIEHCTBUS U3TYYCHUS C METATIIAMH
MEpBI AIpa;

2) IOATBEPAUIIM KBAHTOBYIO IPHPOLY H3ITyYCHUS,

3) mOATBEPUITU HATHYHE BOJI
4) moATBEPIMITH THITOTESY O J

8. B atdexre Kommrona dorg
1) BEIOHBAET JIIEKTPOH C MOBE]
2) mepenaeT 3MeKTPOHY YacTh
3) mepenaet 3NMEKTPOHY YACTh

9. Oneitel ®panka u 'epua 11

HOBBIX CBOMCTB Y 3JIEKTPOHOB,
ICKPETHOM CIIEKTPE SHEPIHH JEKTPOHOB B aTOMaXx.

H

DXHOCTH BCIIICCTBA,

DHEPIUY IIpH YVIIPYTOM CTOJIKHOBCHUH
DHEPI'HH IIPA HEYIIPYTOM CTOJIKHOBEHUU.

UCCIICIOBAHHIO SJIEKTPHIECKOTO paspsiia B mapax pTyTH:

1) mo3BoNMIHN OHpeNENUTE pa:

epHI sJ1pa;

2) NOATBEPAMIIH KBAaHTOBYIO MPUPOIY H3JTyqSHHS,
3) MOATBEpAUIIN HATIMYHE BOJOBBIX CBOMCTB y 3JIEKTPOHOB;

4) HOATBEPIUITH THUIIOTE3Y O I

10. Ha pucynke uzobpaxenn:

Bopa, a Taxxe ycnoBHO u300paeH

CKPCTHOM CIICKTPE SHCPruu SJICKTPOHOB B aroMax.

CTalMOHApHBIE OPOUTHI aTOMa BOAOPOAA COIIACHO MOIENH
bl IIEPEXOJIBI BJIEKTPOHA C OLHOMN CTAIMOHAPHON OpOHTH Ha

APYTYIO, COIIPOBOXKIAIOINMECS H3NYYCHHEM KBaHTa >HEprud. B ympTpadmoseroBoil obmactu
CIIEKTpa 3TH MEPEXO/bI JatoT cepuio Jlatimana, B BuauMOif — cepuro Banbmepa, B urdpaxpacHoit
— cepuio [Tamena. HauGompiue#t ugerore KBaHTa B BUAMMON 0ONACTH CIIEKTpa COOTBETCTBYET

nepexos

11. B Tteopun bopa pammyc

w . F
BBIDAXKAETCS 4epe3 paauyC nepBgi OopOWTEl (opMmyroit: 7
U3MEHSETCS KHHETUYCCKAs SHEPris

1) yBenuumuBaetcs B 9 pas
2) ymeHbIaeTcst B 9 pas

3) yBenuumBaeTcs B 3 pasa

Dn=4—->n=3
2)n=3-n=2
3I)n=5—->n=2
4Y)n=5—->n=1

n-oil Kpyroeoi OpOHTHI DIEKTPOHA B aTOME BOAOPOIA
2
= ]/'1 7}
Omnpenenure, Kax
DIICKTPOHA IIPH TIEPEXOIE ¢ TPeThel OPOHUTEH Ha IEPBYIO.
4) ymenbIIaercs B 3 pasa

5) He MeHseTCA

12. Onbrrer [leuccona u Jlepmepa o nudpakiivy Ha KPHCTaIax:

1) mo3BonMIM OlTpeNeNUTh pasmepsl Aapa;

2) MOATBEPAMIIE KBAHTOBYIO MPUPOLY H3ITyUEHHUS;

3) moATBEpAMIK HAIMYINE BONHOBEIX CBOMCTB Y 3JIEKTPOHOB;

4) MOATBEPIMIIA THIIOTE3Y O JYCKPETHOM CIIEKTPE SHEPTHH NEKTPOHOB B aTOMAX.




A
13. CpaBuute vy BONHEI jie Bpoitnd A P mnst miapuka maccod m = 0,2 r u mporoHa
maccolt m = 1,67-10"" kr, mmMeromuX o MHAKOBHIE CKOPOCTH.
1) 6,57-107 2) 8,35t107%7 3)6,57-10% 4) 8,35-10*,

Bompocs! pedTuHr-koaTpoist No2
1. CraunonapuemM ypasuennem [lpenumrepa s o1eKTpoHa B BOTOPOAOTION0GHOM aToMe
ABJISETCS ypaBHEHUE
d* 2m
4y 2
Hdx h

2

VUil gy
2) h 4me

A
. l‘l’{
7
2.2

i TR Il i
v+ : ]w

10
3)

v2w+3’;1Ew =0
4) h

2. Ecim y — dydKkuus AmeeT BuJ, yKa3aHHBIA Ha PHCYHKE, TO BEPOSTHOCTH 00HapYKUTh

L
—<XxXx<—=
JNIEKTPOH Ha y4acTKe 6 2 piiBHA

v 1 D %
/ )
v )

0/

0 L

2

3. B xakoM ciy4ae SHEpreTHUecKuil CiekTp BJIeKTS)OHa CIUIOUTHOK?
1) anexTpoH B noTeRmmMANLHOM sije THprHOR 1070 M

2) DJIEKTPOH B aroMe
3) 27IEKTPOH B MOJIEKYJIe BOOPOIa
4) cBOOOIHBIHN 3IEKTPOH.

4, MakcuMaibHOe 3HaueHUE OpeCKIHE MOMCHTA UMITYJIbCAa 3JICKTPOHA, HAXOJAIIETOCS B f-
COCTOSHWH, Ha HAIIPABJICHUEC BHE{ITHET'O MATHUTHOI'O MOJIS pPaBHO

DA, 22k, 3)3h; 44k,

5. CKONBKO pasiUYHBIX COCTOSHUM MOXET HMETh 3JIEKTPOH C IVIABHBIM KBAHTOBBIM YHCIIOM
n=4?
1)15;  2)48; 3)32; 4)54




SHeprusamu E; u E, npuuem E; >
HACEJICHHOCTBIO, €CIIN YHCIIO aTOMO

IR

HE3aBUCUMBIX r'apMOHHUYECCKUX OCUH

TEMIIEPATyphI, PACCMAaTPUBAst KPHCTY

6. OnmpepenuTs atoM, y KOTOpPO

Cl; 2)Ge; 3)Br; 4)Ti
7. Cpelia Ha3BIBAETCS AKTHBHOM
1) mOJNHOCTEIO MOTJIOIAET mag

{0 B OCHOBHOM cocTossHu# 3amoiHeHsl K, L, M — ciiou u 8 N
— CJIO€ PACIIOJIOKEHBI 7 IEKTPOHOH,

€CJid OHa
HOITICC HA HEC U3JIyUYCHUC,

2) IIOJHOCTBIO pAcCEHBaET MAJIQIOIIEe HA Hee H3IydeHNE;

3) yCHIUBaET IAAAroIIee Ha HEe

8. Cacrema HaKka4Ky jIa3epa 1o3
1) cozmaTh MHBEPCHYIO HaceIeH
2) BBI3BATH BBIHYXIEGHHOE U3JIYY
3) obecreunTh BEICOKYIO KOTEPE,

9. PaccMOoTpuM JBa KBaHTOBL

1) paBHO wnciy aroMoB N, ¢ 5106
2) MeHbIIIE, YeM N>,
3) GonpIme, yeM N,

10. ITpuammn [Taynu cipaBenam
1) Ams BceX TOXIECTBEHHBIX Yad
2) IS CHCTEMEI TOXK/IECTBEHHbIY
3) Mg CUCTEMBI TOXKIECTBEHHbD)

11. Jlenenne yactuiy Ha 6030HEI
1) TonbKO TTAaBHBIM KBAaHTOBBIM
2) TONBKO OpOUTATEHEIM KBAHTO
3) ClIMHOBBIM KBAHTOBBIM YHCIIO
4) opOUTATBEHBIM / 1 MATHHUTHBLIM

12. 3aBucHUMOCTH MOJAPHOR T
TEMIEpaTyphl MpeAcTaBIeHa Ha

H3TydCHHC,

BOJISCT

HOCTh B aKTHBHOM CpeJe;
jenue GOTOHOB;
HTHOCTD JIA3CPHOTO U3JIyUCHHUS.

IX COCTOSIHMS, B KOTOPEIX HAXOJMTCS CHCTEMA ATOMOB, C
F1. Cucrema OyneT HaXOMUTHCS B COCTOSHHH C MHBEPCHON
8 N1 ¢ sneprueti E| 6yner

prueit Ey;

B
THI] KBAHTOBOMEXaHUYECKOM CHCTEMBIL,
{ 0O30HOB;

. (pepMHOHOB.

11 HEpMHUOHEI OIIpeEIeTCs
HUCIIOM 7,

BEIM YHCIIOM /;

M My,

M KBAHTOBLIMH YHCIIAMH.

eIUI0eMKOCTH () XMMHYECKHM INPOCTBIX TBEPHBIX TENI OT
rpaduke

) 2) 3) 4)
CM CM
IR
........ :‘.‘:“-_"_—_-E-—-.
. 3R > =
n T 0 T n T
13.TemmmoemxocTs cucremsr, foctosmeir m3s N = 10%° knaccmueckux TPEXMEPHBIX

1) 414 JowK;  2) 4,14 Jiw/K;

14. JleGait momyumn Tteopern?

u1sTOpoB mpu Temnepatype T =300 K, paBua
3) 1242 xIx/K; 4) 41,4 x][x/K.

ICCKYIO 3aBHCHMOCTh MOJIIpHON TeruroeMkocTH Cjis OT
UIINIECKYIO PEIIETKY Kak




1) cumcTeMy HeB3aHMOIEHCTBYIOIMX YACTHIl, COBEpPINAIOIIAX TEILUIOBBIE KOJEGAHHA C
PasJMYHBIMU YaCTOTAMHU;
2) cucTeMy CBS3aHHBIX YacTH[l, COBEPLIAIONMHUX TEIJIOBBIE KOJNCOAHHS C OJMHAKOBBIME
YaCTOTaMH;
3) cHCTeMy CBA3aHHBIX 4YaCTHI|, COBEPINAIOLUX TEIUIOBBIE KONEOAHMA C pasIMYHBIMA
YacTOTaMH;
4) cucreMy HEB3aMMONCHCTBYWIONIMX YaCTHIl, COBEPIIAIONINX TEIUIOBEIE KomeGaHus ¢
OJIUHAKOBBIMH YaCTOTAMH.

15. BanenTHas 30Ha COGCTBEHHHIX MOJIyIPOBOAHUKOB
1) 4acTHYHO 3aHsATa DIEKTPOHAMH;
2) IOTHOCTHIO 3aHATA DIIEKTPOHAMHE,

3) nepeKphIBacTCs O CBOOOAHON 30HON BO30YKICHHBIX SHEPTHL.

16. C yBemmuenreM TeMueparypjbl 3eKTPOIPOBOIHOCTS IIOTYIIPOBOJHAKOB
1) yBenuunBaeTcst;
2) yMeHbIIaeTCH,
3) He MeHseTcs.

17. B o6nacT HU3KHX TeMIlepalyp Y HOIYIIPOBOJHUAKOB Ipeo6Iagact
1) mBIpodHas IIPOBOAMMOCTE;

2) BJIEKTpOHHAsI TPOBOIUMOCTB;
3) cobcTBeHHAS TPOBOAUMOCTE;
4) npuMecHast IPOBOAUMOCTD.

Bomnpoce! pefitnar-koaTposis No3
1. JInst HyKJIOHOB BEPHBIMH SIBIISIFOTCS CIIELYFOLINE YTBEPKICHUS

+
1) npoTon ob6nanaer 3apsaom, pasaeM €
2) cTIMH HEWTPOHA MEHBIIIE CIIMHA IPOTOHA;
3) Macchl HyKJIOHOB TIPaKTHYECKH OTHHAKOBEL

2. YUeM MeHBIIIE 3HEPTHs CBS3H sjpa, TeM
1) Gonbire y Hero aedekr mMacc;
2) MeHbIIyr0 paGoOTy HYKHO |COBEPIIHTH, 4TOOBI pa3sfeNUTh 3TO SAPO HA OTHENBHBIE
HYKJIOHEI,
3) Gonbie SHEPrUM BBHIAEIATCS fIPH PacIajie 3TOro Sapa Ha OTACbHEIE HyKIOHbL,
4) MeHBIIIE ero SHEPrus IIOKOS,
5) MCHBIIIC YHEPIHM BBUIEIUTCA|B PEAKITMA TEPMOSICPHOTO CHHTE3A HTOTO SIpa ¢ APYTHMH
SpaMH.

3. Ilpu a-pacmaze
1) 3apsinx sinpa He U3MEHUTCS, Magca Aapa YMEHBIIACeTCA Ha 4 a.e.M. ;

2) 3apsan aapa yMEeHBIAaeTCS Ha 2e, Macca Apa yMeHbIIaeTcsd Ha 4 a.e.M.;
3) 3apsan sapa yMEHBIIASTCS Ha Je, Macca AIpa He MEHSIETCs,

4) 3apsy sApa yMEHBIIASTCS Ha 4¢, Macca AApa yMEHBIIAeTcs Ha 2 ..M.

4. Kakast nons pajMOaKTHBHHIX aTOMOB OCTAHETCS HE pacmaBlieiics depes HHTepBal
BPEMEHM, PaBHBIA IBYM IEpHOaM Toypaciana
1) 50% 2) 67% 3)B3% 4) 75% 5)25%?

5. CkonbKo - u - pacnaoB AQMKHO IPOHU30NTH, YTOOHI HECTAGUITLHEIR H30TON aMEPHITHS
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6. Slnpo asora 7 saxmarmio O -wacTuny (2 U HMCITyCTHJIO IIPOTOH. Smpo kxakoro
3JIEMEHTa 00pPa3oBaIOCH?

17 17 16 1p 17
F F 0]
1) 9 2)803)9 4) $ 5)7N
O p 2 g 10
7. Slnpo Gepunnus 4 e, nornoruB xeiitpon |, mpeBpamaercs B spo Gopa ° . Kakas

HacTHL& IIPH 3TOM BBI6p&CBIB&CTCH?

Dp 2n 3)@ 4)e 5) ucmyckaercs / -kBaHT

H e +v,+,
8. Peakuus ' He MOXET HJITH U3-33 HAPYIIEHH 3aKOHA COXPaHeHHUs
1) cIMHOBOTO MOMEHTA UMITYJIb¢A;

2) IIeNTOHHOTO 3aps/a;

3) 3IIEKTPUUECKOro 3apsia.

9. 3axoHoM COXPaHCHUS JJIICKTPHYECKOTO 3apaaa 3allpC€ImecHa pCcaKIysl

1),1.4[_—>e_+Ve+V# 3)n+Ve—>p+e+

10. U3 IPUBCACHHEBIX CXCM B3an WOHpeBpaHIeHI/If;I JaCTHUIl aHHUTUJIAIIHA COOTBCTCTBYCT
0 - - -
NA VY g ponte +v, 3)K°—>7r++7z 4)e++e —>y+y

11. B mopsake BO3pacTaHMs HHTEHCHBHOCTH (yHIAMEHTANBHBIE B3aMMOACHCTBHS
pacmosararorcs ciaexyromumM o6pazom

1) amexTpoMarHuTHOE, Caboe, [FPaBUTAIIMOHHOE, CHIIBHOE,

2) cnaboe, CHIBHOE, TPABUTALHPHHOE, JJIEKTPOMArHATHOE,

3) 3IEKTPOMArHWTHOE, TPABUTA[IMOHHOE, cIab0e, CHIIBHOE,

4) rpaBUTaHOHHOE, cIaboe, HJEKTPOMArHUTHOE, CHIIBHOE.

IIpome:xyTogHAs aTTecTalM{il IPOXOIUT B GOpME 3K3aMEHa.

Benpocs! K 3K3aMeny

1. Temmosoe wu3nryyenue. |[PaBHOBeCHOe W3NyueHHe., XapaKTEPHCTHKHA TEIUIOBOTO
U3JIyYCHHUS.

2. AGcomortHo uepHoe Tenq. 3akoH Kupxroda. 3akon Credana-Bonbimana u 3axoH
Bumna.

3. Pacnpepenenne sHeprum|B CHEKTpe abCOMOTHO depHOro Tema. Popmyna Pames-

Jhxunca. Vistpaduonerogas karactpoda.

KBanToBas runoresa u (opmyna [Inanka

Bremnuuii Gotoanexrpuudeknii ah ekt u ero 3axoHs1. @OTOHEL

Oddext KoMnrona u ero freopus.

Moguens aroma Pesepdopia. ITocrynarst Bopa. ATom Bofopona.

I'mmoresa nme Bpoitnd. DxcmepuMeHTaNbsHOE MOATBEPKICHUE BOJHOBEIX CBOMCTB

MUKpPOYACTHII,

9. CootHoIIeHNE HEOTIPEAETEHHOCTEMN.

10. BonnoBas QyHKIHS, ee CBOCTBA U CTATHCTUYECKUH CMBICI.

11. HecranuonapHoe ypasrerue [Ipeaunrepa.

£0 =& th b




12. Cranmonaproe ypasnenug Illpeaunrepa.

13. YacTtrna B mOTeHIMABH(
14. TIpoxoxneHue YaCTHILBI |

U aMme.
epe3 MOTEHIHAIBHBIN Oaphep.

15. KBaHTOBBI rapMOHHYECKHI OCUMILIATOD.

16. Vpasuerue lIpeaunrepa
MarHUTHOE KBaHTOBEIE Y1

AJISL 3IEKTPOHA B aTOME BOAOpoa. [ maBHOe, opOuTansHoe u
o1a,

17. KBaHToBanue 5HEPrHM JIEKTPOHA B arome Bojopoza. CICKTp aroma BOJIOpOJIA.
IIpaBuiio or6opa.

18. OpOuranbHEIil B MArHHTHBIH MOMEHT 3IeKTpPOHA.

19. CoGcTBeHHBIH MeXaHMUGCKHNA MOMEHT HMITYNbCA 3JIEKTPOHA (cnun). CnUHOBEIR
MarHuTHBIA MOMEHT 5JieKTpoHa. CIMHOBOE M MarHUTHOE CIIMHOEOE KBAHTOBLIE YHCIIA.
Onmrr Hltepra u I'epaxa,

20. TIpuanmn 3anpera ITaynn| ITepuoandeckas cucTema »1eMeHTOB MeHereesa.

21. Tlormomenwe, CHOHTAHIOC M WHAYNMPOBAHHOE H3IIyUCHNE. Koadpunments
OlHIITelHA.

22. Jlazepsl ITpuanun neiictaus nasepos.

23. Knaccuueckast Teopus rerioeMkocTd. 3axon Mrononra u [T,

24, KsaHTOBas TeOpHs TEILIOEMKOCTH DHHIITEHHA,

25. Teopus Teruoemxoctu JIg6as. ®OHOHEL

26. bosonbl u depmuonpl. [IOHSTHE O KBAHTOBEIX CTATHCTHKAX Bose-DitHmreiina u
Depmu-/upaka.

27. DHepreTHYECKHE 30HBI B KPACTAILIAX.

28. PacnipenienieHre dIEKTPOHOB MO 3HEPIETHICCKHM 30HAM. Knaccupuxanusi TBepabIx
TEJI Ha METAJLIBI, IIOTyTPOBOJHUKH U IU3JIEKTPHKH.

29. CoGcrBennas U IPUMECHds TIPOBOMMOCTH IIOJTYIIPOBOJHIKOB.

30. DneKTpompoBOAHOCTE TBEPIBIX TeJ. Temneparypras 3aBUCHMOCTD
MEKTPOTIPOBOJHOCTH METAILIOB U MOIYIPOBOAHAKOB. Y poBeHb DepMu.

31. P-n mepexon. IToaynpoBofiHIKOBbIE JHOEL.

32. XapaKTepHCTHKH aTOMHOJO simpa. MoJenmu aToMHOro anpa. Macca u SHeprus cBsi3u
snpa.

33, 3akoHbI paJIMOAKTHBHOTO pacana. Ajbha-, 6era- 1 raMMa-usyvueHue.,

34. SlmepHble peakIWu M 3aKOHBI COXPAHEHHUS. Peakuus meaeHus anep. llennas peaknus
JENEeHUs.

35. Peaxuus cunTe3a aToMHbIk smep. [IpoGieMa yopapmsieMbix TEPMOSIEPHBIX PEaKITHIA.

36. Buas! B3aumMoneiicTeuil u

KJ'!ELCCI/](l)I/IKaIII/Iﬂ SJIICMCHTAPHBIX YACTHII.

37. MCTOI[I)I perucTpanuy 3TEMCHTAPHBIX YaCTHIL. KocMmuueckue Jy4H.

38. YacTums! 1 aHTHYACTHIEL
CamocTonTeabHas: paGora c1

1. AyIUTOpHAs CaMoCT(

Ha J1abopaTOPHBIX W MPAKTHIECKUX 3
2, BueaynurtopHas cay
YLIIyOIICHHOM HM3YYEHUH JHCIHILIH
71abopaTopHEIM pabotam. OCHOBHO
U3y4YCHME KOHCIIEKTA JIEKIHH, pEeKOM
CamocrosTenbaas pabora 3aB

Helitpuro. Ksapku.

yYICHTOB BKJIIOYAET B ce0s:

SITCIIbHAS paboTa CTY/AEHTA M0 JAWCIHKILIMHE BBITOTHACTCS
QHATHAX IIPH PEIICHUN 3a]1aM.

OCTOATENBHAs paboTa BBITONHAETCS CTYACHTOM IIPH
(Hbl TI0 TeMe NPOMICHHON JIEKNWH, NPH IMOATOTOBKE K
i (OpMOM CaMOCTOSTCIBHONW pabOTHl CTYAEHTA SBILIETCS
CH/IOBAHHOY JIUTEPATyPHL.

PPITACT 3a/1a4M BCEX APYrUX BUAOB y4eOHOTO Ipollecca H

MOXET OCYINCCTBILITLCA Ha JISKIHUHX, CCMHHapax, NPaKTHYCCKUX 3aHATUAX, na60paTopHHx

3aHATHAX, KOHCyNbTamusx. Kak g
paboTa CTYAEHTOB IPEACTABIIET ca

110 PHOOPETEHHIO 3HAHUH, OCYIIECT|

KOHTpOJ'IB BBIIIOJTHCHHUA CaMOC]

pMa opraHum3anuy y4eOHOTO IpOIecca CaMOCTOSTENbHAs
001 1eneHanpaBIeHHYI0 CHCTEMATHYECKYIO JeSTEIbHOCTD
BIIIEMYIO BHE ayJHTOPHH.

"OATEILHON pabOTH! OCYIIECTBISIETCS B XO/I€ BEIIONHEHUS U

3aIIATE! JaOOPATOPHBIX paboT IO JPCUMIUINHE, PH BBIOTHEHUH IIPAKTHYCCKAX 3a/aHui, Ha

JOK3aMCHC.




Bonpock! aist KOHTPOJIA caMoO

CTOSATEILHOH paboTE

L.

2.

W

(9]

11.
12.
13.

14.
15.
16.
17.

18.
19.

20.
21.
22.
23.
24,
25,
26.

27.
28.

29,

30.
31

32,

33.

34.
35.

Kakoe wu3nyueHue wHasm
(mepedncIrTE KAKUX) BH/

BAETCA TEIUIOBBIM, M YeM
DB U3IyUeHUS?

OHO OTJIM4YACTCA OT JApPYTHX

Jlajite omnpeneneHns OCHOBHBIX XapaKTEPHUCTHK TEILIOBOTO M3mydeHms. Kakoe Telo

Ha3bIBaeTcsa adCOIOTHO u¢
Coopmysmpyiite 3axon K

PHBIM?

upxroga.

Kaxkoit B HUMCET pacngeﬂeﬂeﬂne SHEPIrHH B CIICKTpE a0COIIIOTHO YCPHOT'O Tena?

Hapucyiite kpuBble paci
i nByx Temueparyp (12
Coopmynupyiite 3aKOHEI

CACJICHUA B 3aBUCHMOCTH OT AJIMHEI (I/IJII/I ‘-IaCTOTBI) BOJIHEI

>T1).
Creana — bonbrmana u cMmemenns Buna,

3amummre Qopmyny Pimes - JDxuHca W TOSCHMTE CYTh '"yIabTpadHONIETOBOM

KaTacTpodsr”.

3amumute GopMyiry Ilnajika 1 MOACHUTE CyTh €ro KBaHTOBOM THIIOTE3HL.
Kakoe u3 Ten, 4epHOe MiiM HEUEPHOE, UMEET BBILIE TEMIIEPATYPy, €CIH HX APKOCTH

OIUHAKOBBI?
B gem coctout ssienue,
Chopmynupyiite 3aKor
[IPEeICTABIICHUSM KJIaCCHY
Kaxk xauecTBeHHO, Clie/y

HasbIBaeMoe (HoTod(dherToM.

I Qorosdpdexkra. B weM o3TH 3aKOHH
cKolt pu3uku?
BOJIHOBOM KapTHHE HU3JTy4eHHUs, 00BACHUTh GoTosdhhexT?

OpPOTUBOPEYAT

OOGbsacuure 3akoHHI GoTaddhdexTa, nexons us GopMyITsl DifHIITeHHA.
Yro Takoe kpacHas rpaumna dorosddexra. UeM ompenelnseTcss YACIOBOE 3HAUECHHE

IrpaHUYHON yacToThI? UTO
Yro Ttakoe GpoTosneMeHT
ITouemy Oblna OTBEpPruyT
B uém npoTuBopeuns mp
B uwem cymmHuocTs TE

nocTynartsl bopa. Kakorer
Cnextpst atomoB. Criekr
Kakve Tumsr coymape

3JIEKTPUYECKHUM TTOJIEM, U
B 4ém zaxmouaetca om

cAenaTh Ha OCHOBAHHH OII
Kakue kBaHTOBBIC uHCIa
YeMm omperennseTcs ek
O6mBsacHUTE mpotece 06p:
OT 4ero 3aBUCAT IIUPUHE
KakoBa 30HHas cTpykTyp
OO6mBacHuTE MEXaHU3!

MOJYIIPOBOJIHUAKOB,
KakoB u3uueckuit cMbIQ
Yem oOBscHAECTCS pasinm

JIUAET Ha MOJIOKECHHE KPaCHOM rpaHuib! poTodddekra?
KaKkoBa €ro BOJbTaMIIEpHas XapaKTepHUCTHKA?
Mozes atoMa ToMmriicona?
nnokeHHol Pesepdopaom mianeraproit Mojenn atoMa?
pux aroma, mnpemnoxkeHHol bopom? Cdopmynupyiite
efgocTaTku Teopuu bopa?
TbHBIC CEPHU aTOMa BOAOPO/IA.
Ui  BO3MOXHBL MEXAY BIIEKTPOHAMH,
TOMamu?
1T ®panka u ['epna, U Kakde OCHOBHEIE BBIBOJBI MOXKHO
ra?
MUCHIBAIOT COCTOSHUE MUKPOYACTHITHI?
OHHO€ COCTOSIHHE H30JMPOBAHHOTO aToMa?
OBaHUS JHCPreTUYECKUX 30H B TBEPIOM TelIe.
pa3penIeHHoM 30HbI 1 YUCIIO YPOBHEH B HEH?
IpOBOJIHUKA, IIOTYIIPOBOAHUKA U H30JITOpa?
cOOCTBEHHOIM u IIPUMECHOU IIPOBOAUMOCTH

YCKOPACMBIMU

U1 IOHATHS ypoBHA DepMu?
HUC TEMIIEPATyPHOH 3aBHCHMOCTH JICKTPOMPOBOJHOCTH Y

MCTaAJIJIOB H HOJ'IyrIpOBO,!],HHIKOB?

OOBsICHUTE 3aBUCHMOCTE
HOCHUTEJIEH 3apsa B mOJIyTl

MOJIOXKEHUs ypoBHs PepMU M KOHIEHTPALMA CBOOOIHBIX
POBOJHHUKAX OT TEMIIEPATYPHI.

Ob6sbsicrute pusnueckre NPOIECCEH, IPOUCXOSIIME TIpH 0OPa30BaHKH P-N IEPEXOa.

Hapucyiite sHepreruuec
COCTOUT JACHCTBHE BHEIIHE,

Uro Ha3pBaeTcs pau(

PaIHOAKTHBHBIX ?

K€ 30HBI B 00NIAaCTH p-n mepexoja W OOBICHUTE, B 4eM
0 DIICKTPHUYECKOI0 IOJIS Ha P-N MepeXo.
VaKTUBHOCTHIO? Kakwe IIpoIecchl OTHOCATCS K UYMCIy

Ha 4eM OCHOBaH NPUHIIMI PErMCTPALME U U3MEPEHUS PaJIHOAKTHBHOTO H3JIydeHs?
Kaxue mpuOOpsI IPUMEHAKTCS JUIS 3TUX LEJICH?
OO6BscHuTE YCTPORCTBO ¥ MPHHIMI JeifcTBHSA cyeTurKa I efirepa.

Onuimre porieccs, mp

CXOSIIIUE B ra3zopaspsAIHbIX CUCTUNKAX,



36. Ilepeuncnure (usmyect

HA3JIYYCHHUA C BEUICCTBOM.

37. B dyem 3akimouarorcs
3JIEKTPOHOB Ha BIIEKTPOH
38. Yem oOyciOBICHBI
MOTJIOLIAOIIYIO CpeTy?
39. Uro mpoUCXOAUT IPH IIp
40. KaxoBbl 0CcOOEHHOCTH i

YaCTHUIl U [-M3ITyICHHS, HN

7. YYEBHO-METONYHK

)
a) OCHOBHA JIATEpPATypa*:
1. ®usuxa. BonnoBas onTui
anepHoil usuku: Yue6. moc. / C.J
Bys3oB. yue6.: HUI] UH®PA-M, 20
2. TamneikoBa-Byuken
Crpoenue u pusudeckue ceoiicTsa

CHC ITPONECCEI, MPOUCXOAAIIHE TIPU B3AUMOICHCTBUY

B_

IPOIIECCHI
I?

YIPYToro paccesHus 3SICKTPOHOB sJIpaMH,

TCPH SHCPrUd 4YacTHObI MPH POXOXKIECHUU qepes
DXOKICHUH JJIEKTPOHA YE€PEe3 MOTJIOTUTEIh?
POXOXICHHS 4CPE€3 MNOINIOTHUTEID MOHOJIHEPIeTHYECKUX B-

[CIOIIEr0 HEIPEPHIBHEIN JHEPreTUYECKUAN CITEKTp?

'.CKOE 1 HHOOPMALIMOHHOE OBECIIEYEHUE
TACHUTLIMHEI (MOYJIST)

a. KanToBas mpuposa usnydeHus. DIEMEHTH aTOMHOH U
1.Kysnenos, A.M.JIunep - 3-e usm., mepepab. u jpom. - M.:
15 -212 c.: 60x90 1/16.(m) ISBN 978-5-9558-0350-0.

1a V1., ®uzpka. Yacts 2. OnTuka. KBanTtoBas gusmka.
elecTBa [DIeKTpoHHEBIH pecypc]: yuebuuk/ TamiskoBa-

Bymkesnu M.1.— DnekTpoH.TeKCTQBEIE AanHble.— MuHck: Bimaitimas mxona, 2014.— 232
¢.— Pexum moctyna: http://www.iprbookshop.ru/35563.— 3BC «IPRbooksy.
3. Fankun A.®. Jlexunu no qusuke [Dnexrponnsiii pecype] : [B4.] / A. ®. Taykum, H. C.

IIpoxomeBa ; Bragumupckmii

TOCYapCTBEHHBIM  yHHBEPCHTET WMEHM AJeKcaHpa

I'puropresuda u Hukonas I'puropsesuda Cronerossix (Bnl'Y).— Bragmvup Brapumupcknit
TOCYNIapCTBEHHBIH yHUBepcuTeT uMenn Anexcanapa ['puropsesrya u Hukonas I'puropneBmua

CroneroBeix (Bnl'Y), -4. 5: Kgi
naunsie (1 ¢aitr: 4,16 M6) .— 20
bubmmorp.: ¢. 92 .— CsoGoaubrif

IHTOBass U sifiepHas GHU3UKa.— DJIEKTPOHHBIC TEKCTOBEIC
15 .— 94 c. : nn., Tabn. — 3arnasue ¢ TUTyna dKpaHa.—
IOCTYTI B 3JIEKTPOHHBIX YUTAIBHBIX 3aJ1aX OMONMOTEKH .—

Microsoft Office Word .— <URL:htp:/e.lib.vlsu.ru/bitstream/123456789/4025/1/00560.doc>,

0) TonoIHNTeIbHAS JUTEPA'S

1. EBcuna E.M. Ontuka. OcHi
y4eOHO-MEeTOMIeCcKOe MOCOOUe IS
B.B.-—— DneKTpoH.TeKCTOBEIE JaHHE]
uncruryt, 9bC ACB, 2011.— 107
IbC «IPRbooksy.

2. AmnaroB A.B. ®usuka. A
AmmatoB A.B.— D3nekrpon.Tekct
Omsneca,  ByzoBckoe
http://www.iprbookshop.ru/11355.—

3. XKapenosa C.B. ®uzuka ar
METOJUUECKHE YKa3aHUs K Jabopa

obpazonanue,

ypa*:

OBBI KBAHTOBOM M A/IcpHON Q3K [DneKTpoHHEIH pecype]:
n1abopaTopHEIX paboT 110 pusuke/ Escuna E.M., Coboiera
e.— AcTpaxanb: ACTpaxaHCKU HHXXEHEPHO-CTPOUTENBHBIIL
c.— Pexum gocryna: http://www.iprbookshop.ru/17059.—

omHas Qusmka [DNIEKTPOHHEIA pecypc]: yuebHOe mocobue/
DBbIC NaHHBle.— Bosrorpax: Bomrorpanckuit mHCTHTYT
2009.— 116 ¢—  Pexum  pmocryma:
- OBC «IPRbooksy

DMOB U MOJIEKyJ1. SnepHas dusnka [DnexTponusIil pecypc] :
TOpHEIM pabotam mo ¢usuke / C. B. XKapenosa, H. C.

IIpoxomera, E. JI. Illamanckas ;
Kadenpa ¢pusuku u npukinagnoit m
TEKCTOBbIE AaHHBbIE (1 daiin : 43]
yausepeuret (Bnl'Y), 2010 .— 38 ¢
BEPCHS IICUYATHON MyOIuKanuml .—

Reader 4.0 .— <URL:http://e.lib.vls

4. XKapenopa C.B. dusuxa

yKaszaHud K JabopaTopHBIM pabora
[MTamanckas ; Braagpmupckuit roc
NPHUKIAJAHOW MaTeMaTuKy ; MOJ| Per
aiin : 356 K6) .— Bnagumup : Ba
— 40 c. : un., tabin. — 3arnas

Branumupckuit rocynaperseHHbit yuuBepeuter (Bnl'Y),
tematuky ; mof pen. E. JI. Illamanckas .— DieKTpoHHbIE
K6) .— Bmagumup : Buanumupckmit rocyaapcTBeHHBIH
: ML, TabJ1. — 3ariaaBye ¢ TUTYJIA 9KpaHa .— DJIeKTPOHHAS
uonmorp.: ¢. 36 .— Csobouusiii moctyn .— Adobe Acrobat
1u/bitstream/123456789/2065/3/00706.pdf>.
BEPJOTO Tena [DIEKTPOHHBIA pecypc] : METOOMYECKHE
1 mo ¢pusuke / C. B. XKapenosa, H. C. Ilpokomesa, E. JL.
napcrBeHHblid yausepcurer (Bnal'Y), Kabempa ¢usuxm u
. C. B. XapenoBa .— DnexTpoHHbIe TeKCTOBEIE JaHHEIE (1
MUMUPCKUH rocyrapcTeeHHblii yrusepcurer (Bal'y), 2010
€ C TUTyla 3KpaHa .— OJIEKTPOHHASA BEPCHsA IIE€YATHOM



nyonukanuu .— bubnuorp.: ¢. 38
<URL:http://e.lib.vIsu.ru/bitstream/
5. llpokomena, Hapnexna
pecypc] / H. C. Ilpoxomesa ; Bia
2-e, HcIp. U J0m. — DJIEeKTPOHHE
BrnappMupckuit rocyaapcrBeHHbIi
DKpaHa .— DJEKTPOHHASA BEPCHUS IT
JOCTYII Adobe  Acrobat
<URL:http://e.lib.vIsu.ru/bitstream/
B) IEPHOAMYECKHE H3IAHNA
1. Kypran «KBanToBas
http://www.mathnet.ru/qe/archive.

8. MATEPUAJI

/

— CBoGonmuslii noctyn .— Adobe Acrobat Reader 4.0 .—
123456789/2088/3/00703.pdf>.
Cepreesna. COOpHMK 3amay mo ¢u3mMKe [DIEKTPOHHBIA
IMHPCKUi rocynapctBeHHbI yauBepcurter (Bal'Y) .— Uz,
e TekcroBble nanuele (1 daiin : 593 K6) .— Bragumup :
yausepcuret (Bul'V), 2010 .— 66 c. — 3arnasue ¢ Turyna
P9aTHOH myOnmKkanuy .— BuGmiorp.: ¢. 64 .— CBoGonHEI!
Reader 4.0 ISBN  978-5-9984-0043-8
23456789/1871/3/00749.pdf>.

DIIEKTPOHKKA». ApXMB  HOMepoB. Pexum jocryma:

bHO-TEXHIYECKOE OBECIIEYEHUE
M CLHUTLIMHEL (MOY JIST)

JIeKITMOHHBIE ayIUTOPHH OC
MPOCKIHOHHBIX CHCTEM, IPOEKTOPO

Ea
Aymiropun JUis TIPOBENEHH

BHIIIOJIHEHHUS 1a00paTOpHBIX pabGoT:
6.1. Onpenenenue nocrosuunoi Cre
6.2. zyuyenne BHemmHero hotoahgy
6.3. Onpenernenue pe30HAHCHOTO I10
6.6. Mzy4enue TemneparypHoii 3as1

IIEHBI JOCKOH (IJIs1 Meyla WM MapKepa), SKpaHoM Juls
¥ HOYTOYKOM,
nab0paTOpHBIX 3aHATHM OCHAIIEHBI YCTAHOBKAMM JUIA

bara-bonbiMana,

KTa.

TeHIHaNa Bo30yxaeHus aToMa MetonoM @panka - epra.
CUMOCTH CONPOTHBIICHUS IOIYIIPOBOIHHUKOB.

6.8. VI3yueHne BOIBTAMIIEPHBIX XaPAKTEPUCTHK (POTOCONPOTHBICHHL.

6.7. I/IBY‘IGHI/IC BOJIbT-aMIICPHBIX xa}amepncml{ TCPMOTYBCTBUTECIIBHBIX COHpOTI/IBJIeHI/II‘/'I.

JIEKITMOHHBIE ayAUTOpUH OC
IPOEKITHOHHEIX CHCTEM, IIPOEKTOPO!
Aynuropun s MPOBeICHY
KOMIIBIOTEpaMU, OOBEUHEHHEIMH B!
HEOOXOZLMMEIM CUCTEMHBIM M [IPHKIT

amieHbl JIOCKOH (I Mela WM MapKepa), SKpaHOM JJId
I 1 HOYTOYKOM.

sl 3aHATHH OCHAIIECHBI COBPEMEHHBIMU MEPCOHATIBHBIMU
JIOKQTTbHYIO BEIYHCINTENBHYIO CETh U YKOMIIIEKTOBAHHBIMHA
AJIHBIM IIPOTPAMMHBIM 0GECIIEYeHHEM.




PaGoyas mporpaMma JUCIMMNIMHBEL COCTABIEHA B COOTBETCTBUM ¢ TpeGoBanusMu OI'OC
BO mno nampasmenmio 02.03.03 | MaremaTtuueckoe ofeciedeHde wu aIMUHUCTPUPOBAHIE

MH(QOPMAIIMOHHBIX CHCTEM.
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Pabouas mporpamma paccMoTpeHa |u omoGpeHa Ha 3ace[aHMM y4eGHO-METOINYECKOH KOMHCCHH
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JU(T IIEPEYTBEPKJIEHWSI
PABOYEN [IPOT'PAMMBI JUCLATLINHEI

Pa6ouas nporpamma ogoGpera Ha | y4eOHBIH roJ

IIpoToxosn 3acexanus kadempur No or roga

3aBemyrommii kadeapoi

PaGouas nporpamma ono6peHa Ha | yueOHBIH roj
[IpoTokon 3acemanus kadheapsr Ne oT roma
3aBenyrommii kadeapoi

PaGovas nporpamma ogoGpena Ha | y4eOHBII 1o
[MpoToxon 3acenanus xadeapur Ne oT roga

3aBenyromuii kadeapoii




