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1. HEJY OCBOEHMSA JUCUUILIMHLI (MOYJIS)

Hemsmn ocsoenns nucnummmas! «KsanTtosas usnkay gistercs obecreye
crenuanucTa Hay4yHod (u3udeckoif 6as3oif, Ha KOTOpoH B BBICHICH TEXHHY
CTPOMTCS OOIICHH)KEHEPHAS U CTIENMaNbHAS IOAT0TOBKA. [ToceoBaTensHoe U3y
BbIPAOATHIBACT ~ CHENM(UIECKHA METOA MBIIUIEHAS, (DHU3HUCCKYIO UHTYHI]
OKa3BIBAIOTCSA BEChbMa IIOAOTBOPHEIMH M B JpyrHX HaykaxX. CHOenuaTIncThl
IIPOKOe (pHU3MKO-MaTeMaTHUeCkoe 00pa3sOBaHHE, MOTYT CAMOCTOSTENHHO OCH
TEXHUYECKHE HANPABICHHS, YCIOIIHO padoTarh B HUX, JIETKO IIEPEXOIUTH OT )X
3amad K IpyruM, HCKAaTh HECTAHAAPTHHIC H HETPAAWIIHOHHEIE ITYTH, YTO 0coOeH
npoQeccHoHanbHOR MOOHIBHOCTH CIELUATHCTOB B YCIOBHAIX YCKOPEHHOTO pa3BH

3ajaun TVCIUIIIIHEL
TEOpeTHUECKas MOATOTOBKA B O0ONACTH usuku, mo3Bossromas OymMyIiu
OPHEHTHPOBATECA B IIOTOKE HAYYHON M TeXHHUECKO uH(GoOpManuK u odece
BO3MOJKHOCTb HCIIOJIB30BAHMS HOBBIX (DM3HYECKHUX NPHHIIUIIOB B Tex obJacT
OHM CIICIMATA3HPYIOTCS,
(hopMHpOBAHUME HAYYHOrO MBILJICHHS, B YACTHOCTH MPABUIBHOTO TOHH)
MPAMEHUMOCTH Pa3IHYHBIX (PH3HYECKUX TIOHATHIA, 3aKOHOB, TEOPHH W YMEE
CTCIICHb IOCTOBEPHOCTH PE3YNBTATOB, IOTYYEHHBIX C IIOMOIIBLIO SKCIEPUME
MaTeMaTHYCCKHX METOIOB UCCIEIOBAHNS;
BBIPAOOTKA IIPHEMOB M HABBIKOB PELICHHN KOHKPETHBIX 3384 M3 PA3HEIX 06J1
IIOMOraloNMnX CTyAEHTaM B JaJIbHEHIIEM PeIlaTh HHKCHEPHBIE 33/1aUH,
O3HAKOMJICHAC CTYAEHTOB C COBPEMEHHOM Hay4yHOW ammapatypodl M BBIp
Ha4YalbHBIX  HABBLIKOB  [IPOBE/ICHUS  SKCHECPHMEHTANBHBIX  HAYUHBIX

PA3NMIHBIX (U3AIECKUX ABICHMIT H OLEHKH MOTPENTHOCTEH H3MEPEHHUH,
|
|
i

h. MECTO JMCHUIIJTAHBI B CTPYKTYPE OLOII BC

Ancrunmna «Kpantosas Gu3nKa» OTHOCHTCS K BAPHATHBHON 9acTH OI0Ka
MpoecCHOHaNEHON  06pasoBaTenbHOM IporpaMMeL.  M3yueHHe MCITUILTHHDI
TPETHEM CEMECTE.

Jt yememuoro ocBoeHHS Kypca (GHM3MKH CTYIEHTAM HEOGXOIEMO 3HAT
pasfensl BhICIICH MaTeMaTHKH: Jluddepentmansuoe ncuncnenne, MHTErpaibHOq

AHanUTHYeCKasd TeOMETpUs W JMHedHas anrebpa, Psipi, DieMeHThHI BEKTODE

OyHKUMA KOMIIEKCHOTO IepeMerHoro, Juddepenuuansusre ypaBHEHUS, Dien

BEPOATHOCTEH U MaTeMaTHIECKOM CTATUCTUKH.

OcBoenue JHCLHITTUHBI H606XOI[I/IMO JUId M3YYCHHA CIICAYIOIMUX HUCIIHIL
Iiana: «TCOpI/ISI BCPOSITHOCTH H MaTeMarHdecKas CTaTUCTHKa», «OCHOBH

Hue GyIyInero
TecKOM ‘mcone
YCHME <b’i?131/11<1/1
HIO, KOTOPBIE
nonyt:[q‘iBmHe
auBaTh HOBbIC
SIUCHASL QIHHX
HO B&KHO JUIS
THS TEXHUAKH.

M HHIKEHepam
YHUBAOIIAA UM
51X, B KOTOPBIX

AaHWS TPaHML]
|

(4 OLCHIBATh

HTAJIBHBIX WX

acTelt pusnkwy,

100TKa y HHUX
HCCIIeIOBanMid

B.1 ocroBHOII
IPOXOIUT B

b CICAYIOLIIE
> ICUHCIICHHUE,
(OTC aHa/IN3a,
ICHTHI TEOPHHU

1MH y4eGHOIo
| KBaHTOBBIX

BBMHCIICHUIY, «IIpakTiiKa 10 MOMyueHuIo epBUIHBIX TPODECCHOHANEHBIX YMEHHH 1 HABEIKOB,

B TOM YHCJIC IICPBHYHBIX yMeHI/II‘/’I N HABBIKOB HAyYHO-HCCIECHOBATEIBCKOH Jig

BBINIOJTHEHUE BBIIYCKHOM KBaTN(DUKAIIMOHHON paboTEL

|
|
3. KOMHETEHHI/II/I OBYYAIOIIET OCs1, ®OPMUPYEMBIE B PE

OCBOEHMS JUCIUATIIUHBI (MOYJIS)

B pesynpTaTe OCBOCHHS MUCIUIIHHEL 00y1aroImuiics: TOKEH OBIIAIETh
I
KOMIICTCHIIMSAMH: |

CATCIBHOCTHY,

3YJIBTATE

CJIeTYIOIMMU

- TOTOBHOCTRIO K pa3paboTke MOJETHPYIOLINX aNrOPHTMOB H PealH3allki HX Ha 6ase

SI3BIKOB U HAKETOB anKnaL[HHX porpamm mojenuposanus ([1K-3).

B pesyibrare 0CBOCHHS NUCHHUINIHABL 00YYAIOIUHICS TODKEH JIEMOHCTPHPOBAT

PE3yNIbTaThI 06pa3013%mm:

b CITEITYIOLIHE




1) 3nats:
* (yHIaMEHTANBHEIC 3aKOHBI IPUPOIEI H MATEMATHUCCKUE 3aKOHOMEPHOCTU B 00JIaCTH
KkBanTOBOI dusuku (I1K-3).
2) Ymetn: |
° HpI/IMeHﬂTf, MaTCMaTHICCKHE METOABI JUIS pelleHus pakTudeckux 3aj1a4| (11K-3).
3) Bragers:
* HABEIKAMHU KOPPEKTHO GOPMYIUPOBATH €CTECTBEHHOHAYYHBIE 3a0a4H.
4. CTPYKTYPA U1 COAEPKAHUE ANCHUATIINHLI (MOﬂnyIﬂ)
Obmas prI[o%:MKOCTL JUCITUIUIAHEL COCTABISET 4 3a4eTHRIX eauHunbl, 144 yaga.
|
Buge! yueGHolt paGoTel, BKIIOUas 06 ®dopumbl TeKylIErO
o CaMOCTOATENbHYK) paGoTy CTYAEHTOB ;’ M KOHTPOJLS
E’ U TPYAOEMKOCTH (B Yacax) yq% LR YCTIEBAEMOCTH
N P ; E' 2 : PaloTHL, (no nedensm
o azgen (Tema) 7 o L ) ¢ NMpUMCHEHHEM )
n/n JOHCHMINIMHBI ?, 5 < E E_ = = £, | HHTEPAKTUBHBIX cemecmpd),
: @] S = 2 E & B U o METO0B tbopma
& = = E E é 3 & = o MPOMEKYTOTHOH
& L £ 5 é 2 E & B | (»uacax/%) aTTecTauun
. E’L = bg (no cemecmpam)
| |Keamvomakupupors | g | 15 | 4 2 (10| - | 14]-] 8/50% :
W3y CHMS
DNeMEeHThl KBAHTOBO 5. Peliriar-
2 | MexaHuUKHM ¥ aTomMHOH | 3 11 8 10 - - 20 | - 9/50% KOHTpOJb Nel
thusmku
‘ Peitrianr-
3 ?J‘[GMGHTBI pusukH 3 13- 4 2 8 i 0 | - 7/50% KOHTPOJb Ne2
TBEPJOTO Tella 15
DneMeHTEl (PU3HKH PefiTinr-
4 | "mpnm 3018 2 | 4 | - | - |10]-| 3/50% [ Xomwom N3
3J'IEMI3HTapHLIX
4aCTHIL
Beero 318 | 18 18 |18 | - |54 | - | 27/50% | Dxsamen(364)
Copepakanue pasaenoB JHCHUIIHHBI
, Kon-eo npaktu- | {nafopa-
Tembr, pazesl QUCIUILIHHEL qacop | TEKIHH | e I cpe
Pa3nen 1. Kpanrosas npupoga usiyuennsi 26 4 2 10 14
Jlexuus 1. 3aKOHBI TEIUIOBOTO M3TydeHHs )
8 2 2 6
Jlexuus 2. KpaHToBsle CBOMCTBA cBeTa 18 2 2 8 3
P 2. el BAHTOBOH HMIKH i
azaen MEHTBI KI BOH MeXa H ATOMHO 38 8 10 ) 20
hisnku
Jlekuus 3. Ctpoenue atoma 8 2 2 - 4
Jlexuus 4. BoHOBBIE cBOCTBA MMKPOYACTHI] 8 2 2 - 4
Jlekuus 5. Vpapnenne Illpenunrepa 12 2 4 - 6
Jlekims 6. Atom Bonopoa 10 2 2 - 6
Pasgen 3. DnemenThbl GpUINKH TBEpPAOro Teaa 24 4 2 8 10
Jlekuus 7. TennoeMKoCTh TBEPALIX TEI 8 2 2 - 4
Jlexuus 8. 30HHAsA TEOPHs TBEPIBIX TEN 16 2 - 3 §
Paspen 4. DaeMenTe! GUINKH APA M DJIEMEHTAPHBIX 1 2 10
YACTHI
Jlekuus 9. AtomHoe siapo 11 2 4 - 10
IK3amMeH 45




T Kon-so e nabopa- -
€MBI, Pa3ielbl AUCIUAIIIHHEL S 1 aeikws || Topmse p
Htoro 144 18 18 18 54 N

5. OBPA3OBATEJILHBIE TEXHOJIOT' UA

® JICKIHOHHO-CEeMMHAapckas cHCTeMa OOydeHUS (TPaJHIMOHHBEIE JIEKIMOHHBIE |
1abopaTopHEIE 3aHATHS);
° 0bydeHye B MallbX Tpymnax (BBIIONHEHHE Ia00OPATOPHBIX paGoT B TPYIINAX U3 ABYX HIH
TPEX YEIOBEK);
® MacTep-Kiacchl (IEMOHCTpANHSA Ha MPAKTHYECKHX 3aHATHSX IPUHIEIOB pacyeTa 3a7ay
IO Pa3lIMYHBEIM TEMaM);

¢ TpPUMCHCHHC MyJNbTHMEAMA TEXHOJOTUH (IIPOBENCHWE IJICKIHOHHBIX M| CEMHHAPCKHX
SaHATHH C MIPUMEHEHHEM KOMIIBIOTEPHBIX IIPE3CHTALNI U IEMOHCTPALMOHHBX POIHKOB
C IIOMOMILIO MPOEKTOPA HITH KOMITBIOTEPa);

® HHOOPMALUOHHO-KOMMYHAKALIHOHHBIE TEXHONOTHH (IIPAMCHEHHUE UHHOPMAITHOHHBIX
TEXHONOTHH I MOHHTOPHHTIA TEKYIIEH YCIeBAGMOCTH CTYAEHTOB M KOHTPOJIS 3HAHUI).

6. OHUEHOYHBIE CPEJCTBA JJISI TEKYIIEI'O KOHTPOJISI YCIIE BAEMOCTH,
IMPOMEXXYTOYHOM ATTECTAIIMM 1O UTOT'AM OCBOEHMS
JII/IC]LII/IIIJII/IHI)I N YYEBHO-METOANYECKOE OBECIIEYEHUE

CAMOCTOSATEJIBHOW PABOTHI CTYIEHTOB

Texymmii KOHTPOJIL yCIIEBAEMOCTH SBINAETCS PACIIPEACISHHBIM M OCHORAH HA OLEHKE
HECKOJIBKHX COCTaBJISIIOIINX.,

1. PesynbraThl peHTHHI-KOHTPOJIS.

2. Bsmonnenve u 3amura 1aGopaTOPHEIX PaGoT.

3. BrinonHeHve IpaKTAYECKUX 3a0aHni.

3aganust k pefiTHHIr-KoHTpOII0 Nel
1. Temnepatypa abcomorro yeproro teiaa T = 6000 K. Eciu TEeMIIEpaTypy Tela YMEHLIIUTE B 2
pasa, TO SHEPreTUYECKas CBETHMOCTh a0COIIOTHO YEPHOTO Tea
1) ymenbmmTes B 4 pasa

2) yBesuuutes B 16 pas

3) ysenuuuTes B 2 pasa

4) ymenpmuTes B 16 pas

2. Ecnu UiMHa BOJHBI, COOTBETCTBYIOLAsS MAKCHUMyMY H3JIY9YeHHS YMEHBIIMWIACK B 4 pasa, To
TeMIiepaTypa aGCoOTHO YepHOTO Tela
1) yBenuuunace B 2 pasa

2) ymeHbIIUIACh B 4 pasza

3) yBenuuunacs B 4 paza

4) yMeHbIIWIIACH B % pasa

3. Ecnu 3a4epHenHyI0 MIaCTHHKY, HA KOTOPYIO MA/[aeT CBET, 3aMEeHHTh Ha 3EpKaJIBHYIO TOM e
TUIOILIAH, TO CBETOBOE JaBIICHHE
1) ocTaneTcs HeM3MEHHBIM

2) yMeHBUIHTCS B 2 paza

3) yBemauuTes B 2 pasa

4. ONexTpoH B aTote IEPEXOIUT U3 BO3OYKICHHOTO COCTOSHHUS ¢ BHeprHeil K B OCHOBHOE

COCTOSIHHE C 9HeprueH Ly. IIpu stom nenyckaerces GotoH. Macca HCIyIeHHOro (hoToHa parHa
\




1) 2) ¢ 3) 4) 5)
5. Hacrora majaromero Ha (OTOIEMEHT W3JIydYeHHsS YMEHBIIAeTCs BIBOE. B
HY:KHO M3MEHUTH 3aJIcpXXKUBAIOllee HaNpsKeHHe, ecaum paboToil BEIXOAA
Marepuaita (oTo3IeMEHTa MOXHO IIpeHeOpedn?

1) yBenmuunTs B 2 pasa

2) yMEHBIIUTE B 2 pa3a

)

3) yBeIUYHUTH B V2 pa3

4) yMEHBIIUTE B V2 pa3
5) ocTaBUTH G€3 U3MEeHEHNUH

6. Ilpu 3ameHe OAHOrO MeTamiIa IPYrMM JUIMHA BOJIHEL, COOTBETCTBYIOIIAS Kp&
doroaddekra, ymenbiaercs. PaGora BEIXOJa IS BTOPOro METauia Iio CpaBHEH
BEIXO/a IUIsI TIEPBOIO
1) yBenuumiach

2) yMEHbBINUIACH

3) He U3MEHUIAChH

7. Omprter CTONETORE 110 MCCIISAOBAHUIO B3AMMO/IEHCTBHS HAIYUEHHS C METAILIAM
1) mo3BonuH ONpeNENTE pasMepE! AIpa

2) IOATBEPTMITN KBAHTOBYIO IIPUPOLY U3IIYYECHHS

3) MOATBEPAMIN HAIIMYHE BONHOBEIX CBOUCTB Y 3NIEKTPOHOB

4) OATBEPIMIU TUIIOTE3Y O TUCKPETHOM CIIEKTPE SHEPTHH 3IEKTPOHOB B aTOMAX

8. B adpexre Komnrona poron

1) BEIOMBaET 3IEKTPOH ¢ IIOBEPXHOCTH BEIECTBA

2) nepenaeT aeKTPOHY YacTh SHEPTHH IIPH  YIPYTOM CTOIKHOBEHHH
3) mepemaeT aNEKTPOHY 4aCTh SHEPIHU PH HEYIIPYTOM CTONKHOBEHHH

9. OnbiTsr ®panka u [eprta Mo HCCITENOBAHMUIO DEKTPHYECKOr0 PA3PSA B napax p
1) mosBonmMIH ONpEieTUTL pasMepHI Aapa

2) IOATBEPIMIIN KBAHTOBYIO IPUPOLY U3TYYCHHUS

3) mOATBEpMITH HAIIYNE BOMHOBBIX CBOKCTE Y 3JIEKTPOHOB

4) MOATBEpAMIA THIIOTESY O JUCKPETHOM CIIEKTPE YHEPTHH SIEKTPOHOB B aTOMAX

10. Ha pucynke n300pakeHbI CTallHOHAPHEIE OPOHUTHI aTOMa BOJIOPOJIa COTJIACHO
a4 TAKKe yCIOBHO H300paXKCHBI IePeXOibl DIEKTPOHA C OAHOM CTalHOHAPHO)
APYTYyIo, CONpPOBOXIAIOMAECS H3IyYCHUEM KBaHTA SHEPruu. B ymbTpadmoner
CIIEKTPa TH IEPEXO/IBI NAKOT cepuro JlaliMana, B BumuMoi — cepuro Banemepa, B ¥
— ceputo [lamena. HanGompmei gactoTe xBaHTa B BUAMMOM 06MacTy criekTpa (
Eepexo

)n=4—->n=3
2)n=3—->n=2

(i

CKOJIBKO pas

MNICKTpOHa M3

CHOM rpaHulle
uio ¢ pabotoit

=

TYTH:

monenmu bopa,
i opOHUTHI Ha
DBOM o0JIacTH
1H(hpakpacHOR
JO0TBETCTBYET




J)n=5—->n=2
4yn=5—->n=1

11. B teopun Bopa pammyc n-oif KpyroBoit OpGHTEI J1IEKTpOHA B aToMe BOZOPOjla BRIpaXKaeTCs

2
. . ¥, =K-n
uepe3 paamyc IEpBOH OpOUTHI Qopmysoi: 7
KHHETHIECKAd SHEPI sl JIIEKTPOHA [IPH IEPEX0/Ie ¢ TpeThell OpGUTHI Ha IEPBYIO.
1) ysenuumBaercs B 9 pas
2) ymeHbImaetcs B 9 pas
3) yBenuuuBaercs B 3 pasa
4) yMeHbImaeTcs B 3 pasa

5) He MensteTcst

12. Onbrrer [leBuccona u [xepmepa 1o audpaxnyd Ha KpucTaJIiax:

1) mo3BoMIA OIPENENHTE Pa3MEpPEI SIpa

2) moATBEp AN KBAHTOBYIO IIPUPOIY U3TyICHHUS

3) OATBEP/IUIY HAJIYHE BOIHOBBIX CBOKCTB Y 3JICKTPOHOB

4) IOATBEPIUIN THIIOTE3Y O AUCKPETHOM CIIEKTPE YHEPIHH 3JIEKTPOHOB B aToMax

O]HpeI[GJII/ITe, KaK H3MCHSCTCI

Vi
13. Cpapaute Quny BOJHEL fe Bpoitns P puis mapuka Maccod m = 0,2 T ¥ IpoToHa Maccon

m = 1,67-107 kr, UMeIOm@X 0MHAKOBIC CKOPOCTH.
1) 6, 57107
2) 8,35:107%
3) 6,57-10*
4) 83510

3aganud K pefiTHHr-KOATPO.II0 Ne2

1. Cranuonapusmiv ypasrenneM Illpexunrepa s 3MeKTpoHa B BOJIOPOAONOA06HOM aTome

ABILIETCA YpaBHCHHE

2
iz_W+E’;lE N
) dx h
2
V21|1+— E+—~1—— Z =0
2) h 47t?0 ¥
2.2
mo o x
ng}_’_ini ;o o =0
3 h? 2
2

2. Ecnn y — yHKuus uMeeT BHJ, yKasaHHbBII Ha PHCYHKE, TO BEpPOSTHOCTH

L
—<x<=
MEKTPOH Ha yyacTke O 2 paBHa

OOHAPYKHTEH
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1) 7%
2)%
3)%
n/s

3. B KaKoM ciIy4ae SHepreTHUECKUH CIIEKTp 3EKTPOHA CILIONTHOM?
1) anexTpoH B noTeHumaNbHOM sMe rmprHoi 10710 M

2) 3NEKTPOH B ATOME

3) BIEKTPOH B MOJIEKYJIE BOAOPOA

4) cBOOOAHBIH IEKTPOH

4. MaxkcumansHOe 3HaUYCHHUEC IPOCKIIUHA MOMEHTA HMITYJIBCa DIJICKTPOHA, HAXO0J]
COCTOSAHWHU, Ha HAIIPABJIEHHE BHEUIHETO MArHUTHOTO IIOJIS paBHO

A

2)2h
3)3h
4)4h

amerocst B f-

5. CKoJIBKO Pa3MUYHEIX COCTOSHHUH MOXKET HMETh 3JICKTPOH ¢ I'TaBHBIM KBaHTOBBIM YHMCIOM N =

49
1)15
2) 48
3)32
4) 54

6. Onpesenuth aTOM, Y KOTOPOTO B OCHOBHOM COCTOSIHHY 3amoHeHs! K, L, M —
CJIOE PACIIONIOKEHEI 7 3IEKTPOHOB.,
1) Cl

2) Ge

3)Br

4)Ti ‘
7. Cpena Ha3bIBAETCH AKTHBHOMN, €CIIM OHa

1) monHOCTRIO MOTIONIACT NAKAIONIee HA HEe U3y YCHHE
2) TIONTHOCTBIO PACCEeMBACT NAAIONIEE HA HEE H3/IYUCHHE
3) ycuuBaeT Maflaioiee Ha Hee H3JIyueHHe

8. Cuctema HaKa‘IKI/I‘ J1asepa IO3BOJIET

cion 1 B N —




1) co3nate MHBEPCHYIO HACENEHHOCTH B AKTHBHOI Cpejie
2) BBI3BATH BRIHYXKJIGHHOE U3JTyueHre (OTOHOB
3) obecrieunTh BEICOKYFO KOTEPEHTHOCTD JIA3€PHOTO M3TyUEHHS!

9. PaccMoTpEM J(BA KBAHTOBBIX COCTOSHHS, B KOTOPBIX HaxOJUTCs CHCTEMa aTOMOB, C
SHeprusiMu £, u kp, npudem F; > E). Cucrema Gyner HaXOquThCS B COCTOSHHM C HWHBEPCHOM

HACENICHHOCTBIO, CCITU HHUCII0 aToMOB N ¢ oHeprueit £ Oyper
1) paBHo umcty aromos N, ¢ sneprueii Es;

2) MenbIIe, yeM N}

3) Gosbie, yem N,.

10. Ipuanun IMaynu cnpasemmms

1) nys Bcex TOXKACCTBEHHBIX 9ACTHI KBAHTOBOMEXAHHIECKOH CHCTEMBI
2) VIS CHCTEMBI TOK/IECTBEHHEIX GO30HOB

3) AMs CHCTEMBI TOXKIECCTBEHHBIX (JepPMHOHOB

11. lenenwe yacTuil Ha 6030HHI ¥ GEPMHUOHBI OIpENEIICTCS
1) TONBKO TTIaBHBIM KBAHTOBBIM YHCIIOM 7

2) TONBEKO OPOUTATBHEIM KBAHTOBBIM YHCIIOM [

3) CIIMHOBBIM KBAHTOBBLIM YHCIIOM M1

4) opOuTaNbHBIM [ 1 MATHUTHBIM M KBAHTOBBIMH UHCIIAMH

1 .
12. 3aBucumMocTs \MoOspHOM TemmoeMkocTH C); XHMHYECKH IIPOCTBIX TBEPABIX TEN OT

TEMIIEPATYPBI Hpeﬂﬁ:’[‘aBJIeHa Ha rpaduke
Cwm
3R

CM | CM

= 4

0 T 0 .;T 0 0
1) 2) 3) 4)

—v

13.Ternoemkocts cucremsl, cocrosimeit m3 N = 10% knaccuueckux TPEXMEPHBIX | HE3aBUCHMEIX

FapMOHHYECKUX OCLHMILTATOPOR npH Temneparype T = 300 K, pasna
1) 414 /K

2) 4,14 /K
3) 124,2 xIx/K
4) 41,4 xJIx/K

14, Jlebaif nonyuni TCOPETHYCCKYIO 3aBHCUMOCTh MOJIAPHOH Temnoemkocty Cy or

TEMIICPATYPBI, PACCMATPHBAS KPHCTAIIMYECKYIO PELIETKY KaK

1) cucremy HeB3aHMOIEHCTBYIOIMX —yacTHiL, COBEPIIAIOIIMX  TENIOBbIe Komebauus ¢

PasiIM4HBIMH YacTOTaMH

2) CHCTEMY CBS3aHHBIX YaCTHII, COBEPILIAIOIIHX TEIIORRIE KoJieOaHus ¢ DIHHAKOBBIMH

HaCcTOoTaMHu

3) cHCTEMY CBSI3AHHBIX YACTHII, COBEPIIAIOIIHX TEIIOBbIE KOICOAHHS C PA3NIMYHBINGE YaCTOTAMHA
4) cHCTeMy HEB3aHMOJEHMCTBYIOIMX 4ACTHI, COBEPIIAIOMMX TEINIOBEIE KkoneGammsi

OMMHAaKOBBIMH HaCTOTaMH

15. BanenTtnas 30Ha COGCTBEHHBIX MONYLPOBOIHAKOB

1) wacTHYHO 3aHATa BIIEKTPOHAMH

2) MOJTHOCTBIO 3aHSITA IIEKTPOHAMH

3) mepexprIBaeTCs cO CBOGOAHOM 30HOM BO3GYKICHHBIX SHEprui




16. C yBemiuennem TeMIepaTypsl 3IeKTPOIPOBOAHOCTD IOIYIIPOBOJHAKOB
1) yBemuuuBaercs

2) yMeHbIIaeTCs

3) He MeHsIeTCH

17. B o6nacTu HH3KHX TeMIeparyp y HOIYIPOBOAHAKOB npeobiagaet
1) meIpoUHas IPOBOAMMOCTE

2) 3IeKTPOHHAS IPOBOIMMOCTH

3) coGcTBeHHAS IPOBONAMOCTD

4) IpuMecHast IPOBOIMMOCTE

3amanus k pedATunr-koHTpoII0 Ne3
1. Jlnst HyKITOHOB BCPHBIMH SBJISIOTCA CIENYIONIAE YTBEPKICHHS

+
1) mpoTon o6nasaer 3apsanom, paBHEM €
2) cniuH HEWTPOHA MEHBLIE CIIMHA IPOTOHA
3) MacChl HyKJIOHOB IIPAKTHYECKH OXUHAKOBEI

2. UeM MEHBIIE SHEPIHS CBA3H SAPa, TEM
1) Gonbie y Hero nepext mace

2) MeHbIIYI0 pabOTy HyXHO COBEPIIHT, YTOOHI PA3IENUTh 3TO AAPO HA OTIETHHBIC HYKJIOHBI

3) GombIne SHEPTHH BEIICTATCS IIPH PACIIAJIE STOTO SPa HA OTAE/LHBIE HYKJIOHBI
4) MeHbIIIE ero SHEPrust MOKOSI

5) MCHBIIC 3HEPIHU BBIICIHUTCS B pPEaKIUH TCPMOALIEPHOTO CHHTE3a 3TOro0 sjpa ¢ OpYyTruMH

AnpamMu

|
3. Ilpu a-pacoane |

1) 3apsin sinpa He I/IBLVICHI/ITCSI, Macca 4/pa yMeHbIIaeTcs Ha 4 a.e.M.

2) 3apsin anpa yMeHbIIaeTCS Ha 2e, Macca S/Ipa MeHbIIAeTcs Ha 4 a.e.M.
3) sapsn saapa yMeHBIIACTCS Ha 2¢, Macca SIpa He MEHSIETCs

4) 3aps snpa yMeHpIIACTCS Ha 4e, Macca Spa YMEHbBIIAETCS Ha 2 4.¢.M.

4, Kakas A0JId pagHOaKTUBHBIX aTOMOB OCTaHETCS He paCHaBIlIeﬁCﬂ Yepe3 HHTEPBAIL BPEMEHH,

PaBHBIi JIByM IepHoiamM moypacnana?
1) 50%
2) 67%
3)33%
4) 75%
5)25%

5. Ckoneko 0- ¥ f- pacmazoB JO/DKHO IIPOU30MTH, YTOOBI HECTAOMILHEI H30/
241 209 1y -
95 Am HPEBPATHIICSA B CTAOMJIbHBIN H30TON BUCMyTa 83 Bi ?
1)8 audp
2)9 am 3B
3)6ausSp
4YTou3p

14 4

7 N o (2 e)
6. Snpo asora 3axBaTiio O -yacruiy M HCIYCTWIO IIPOTOH.
9JIEeMEHTa 00pazoBaoch?

17
nofl

[OIT aMCpHIIHA

Anpo xakoro




9 B 2
7. Snpo Gepumnmus 4 e, NOrNoTHE AeliTpon 1~ | mpespamaercs B a1po bopa
4acCTHIIa IIpH 3TOM BeIOpackiBaeTca?

Dp
2)n
3) &

4) e
5) ucmyckaercs 7 -xpanT

T —=e +v +v
8. Peaxius H ¢

1) cnunoBOrO MOMCHTE HMITyIIBCA
2) NENTOHHOTO 3apsaa
3) DNEKTPHYECKOro 3apsa

9. 3aKOHOM COXPaHEHHS HIEKTPHIECKOTO 3apsa 3allpelieHa peakiys
1 H e +v,+v,

2t p—>e +v,

3 ntv, >pte’

5 V,thn—>p+u

10. U3 IIPUBCACHHBIX CXEM B3aI/IMOHpeBpaIHCHI/Iﬁ YaCTHULl aHHUTHISITHHN COOTBETCT
1 syt
pP>n+t e +v,
3) K = A
4) e'+e >y+y

10 -
57 | Kaxkas

#  He MOXET HATH U3-3a HAPYIIEHHXA 3aK0OHA COXPAHECHH A

3yeT

I1. B mopsmke BO3pacTaHHs WHTEHCHBHOCTH — (yH/IAMEHTATbHEIC B33MMOJIeHC TR

pacnonararoTcs clielylomumM o6pazom

1) anexTpoMarEnTHOE, Cilaboe, TPABHTAIIHOHHOE, CHIIHHOS
2) ciaGoe, cuIbHOE, IPAaBATAITHOHHOE, HICKTPOMATHHTHOS
3) aNeKTPOMArHHTHOE, IPABUTANHOHHOE, C1a00e, CHITBHOE
4) TpaBUTaIMOHHOE, CI1a00€, SIEKTPOMATHHTHOE, CHITBHOE

IIpomexyTounas aTTecTamus IPOXOJHUT B popMe dK3aMeHa.
Bonpocei k 3x3ameny




PN

9.

10.
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.
36.
37.
38.

CamocrosnTebHast paGoTa CTYICHTOB BKIIOYAET B O

[ o
. KBanTossblit T'apMOHHYCCKH U OCHUIIIATOP.,

. Ilornomenue,

TemoBoe PaBHOBecHOe
U3ITYUCHHS.

Abcomorao 4epHoe Teno. 3akoH Kupxroda. 3axon Credana-Boisi
Bumna. |
PacriperienieHne sHeprum B crieKTpe aGCOMOTHO wepHOro Tenma. Mg
JDkunca. Yinerpaduonerosas karactpoda.

KBanToBas rumoresa u opmysa Inanka

Buemmnuit porosnexrpuaeckuii ekt u ero 3akonsl. GOTOHLI.
D dext Komnrona u ero reopus.

Mogens aroma Pesepdopna. [loctynars: Bopa. ATom BOJZIOpOA.
I'miotesa ne Bpoitnsg. DKcnepuMeHTaTbHOE HMOATBEPKACHUE BOJIH
MI/II(quad‘TTI/IIL

CooTHOImEHHE HEOTIPeIeIeHHOCTEH,

Bonnosast hyHKIMS, €¢ CBONCTBA M CTATHCTHYCCKHN CMBICT.
Hecraumonapuoe ypasnenue IIpenunrepa.

Craunonaproe ypasuenue [lIpemunrepa.

Yactuia B 1oTeHnmansHOl sme.

ITpoXOKASHME HaCTHITL! Hepes OTeHIAATBHbI Oapbep.

H3JTYUCHHE. HU3TydCHHC.

XapaKkTepHCTUKH

TCILJIOBOTO

MaiHa H 3aK0H

pMmyJia Poanesi-

NBBIX CBOMCTRB

Ypasrenye [llpesunrepa juist 91eKTPoHA B aToMe BoJopoAa. IiasHoe, opbuTanbHOE U

MarHHTqu KBaHTOBBIC YHCIIA.
KBaHTOBaHUNE 3HEPIHUM 5EKTPOHA B aTOME BOIOPOJA. Coextp arq
IIpasuito or6opa.

OpOuTanbHLIA B MATHATHBI MOMEHT 3JIEKTPOHA.
CoOCTBEHHEIH MEXAaHHYECKMH MOMEHT WMITYIbCa SJIEKTPOHA (crm
MAarHUTHBIA MOMEHT 351eKTpoHa. CIMHOBOE M MATHUTHOE CIOMHOBOE KBA
Omnerr Htepra u I'epaxa.
ITpuniwn 3anpera Iaynn. [lepuonndeckas cucreMa snementos Menne)
CIOHTaHHOE ¥ HHAYIHPOBaHHOE u3nydenue., K
OltaITelina.

Jlazepst. Ilpuanun neiictus nazepos.

Knaccuueckas Teopus remnoemxoctu. 3axon Jiononra u 1o,
KBanrosas Teopus TemnoeMkocTu DiHIITEHHA.

Teopus temnoemkoctu Jle6as. ®oHOHEL

Depmu-/Inpaka.

OHEepreTHYECKHE 30HBI B KPHCTALTAX.
Pacnipesiesienne 5JI€KTPOHOB MO SHEPrETHICCKHIM 30HAM. Knaccuduxanu
Ha METAJLIbl, II0JyIPOBOJHUKY U AUDIEKTPHKH.

CobcTBeHHas B TPEMECHAs IPOBOIMMOCTH TIOJTYIIPOBOHUKOB.
ONEeKTPONPOBOAHOCTE TBEPJIBIX Tl TeMneparypnas
SJIEKTPONPOBOIHOCTH METAJLIOB M [IOJIYNPOBOAHUKOB. Y poBens DepMu.
P-n mepexoy. [ToaynpoBoaHHKOBEIE AHOTEL

. XapakTepucTHKH aTOMHOTO sapa. Mojein aToMHOro anpa. Macca u 3

aapa.
3aKOHBI Pa/IHOAKTHBHOTO pactana. Anbda-, Gera- 1 raMMa-u3iaydcHue.

Ma BOJOPO/IA.
(). CrouMHOBBIA
HTOBBIC YHOJIA.

[ecBa.
03 QULUEHTEI

. bosonsl n depmmonrr. IloHATHE O KBaHTOBHIX CTaTHCTHKAX Bose-PifHmreiina

H TBEPIBIX TEI

3aBHCHMOCTE

HEPTHAA CBA3HU

SlmepHble peakluM U 3aKOHBI COXPaHeHMs. Peakiys nencHus anep. Llenqnas peaxmus

JACJICHUA.

Peakus cuntesa aroMubix synep. [po6iema yrpasisemsix TEPMOSICPHDE,

Buner B3aumoneitcTsuii U Knaccuukarus SIEMEHTAPHBIX YACTHII,
Metonsr PETHCTPAIlMHK JIEMEHTAPHBIX YacTHI. KocMudeckue myun,
Hactuupt v anTUyacTHLEL Helirpuno. Keapku.

[X peakLni.




. Aynuropras caMocTosTenbHas pa6oTa CTYNEHTA [0 JMCIIATLIHHE
Ha 1a0OPATOPHEIX U PAKTUHYECKUX 3AHATHSIX IPH PEIICHUN 3a/(au.
2. Breaynutopras camocrostensHas paGoTa BHITONHSETCS CT
YIIyONeHHOM H3YMEHMM JUCIMIUIMHEL [0 TeMe NpONICHHOM IJeKIWH, opu
naboparopaeiM pabotam. OcHOBHOH (GOPMOT caMOCTOSTETHHOM paboTel cTyA
M3Y4CHUE KOHCIEKTA JICKIUH, PEKOMEH/I0BAaHHOM JIMTEPATYPBL.
Camocrosirenbras paGoTa 3aBepluacT 3aja9y BCEX JAPYIHX BUIOB yueOHO
MOXCT OCYIIECTBIIATBCS Ha JEKUMAX, CEMHHApeX, INPAKTHYECKHX 3aHATHSX,
3aHATHAX, KOHCYNbTalmsX. Kak Qopma opranmsanmm yueGHOro mpormecca caj
paboTa CTyIeHTOB NpejCTaBISET cOOOM LeIeHAIPAaBICHHYIO CHCTEMATHYECKYIO
10 IpUOOPETEHUIO bHaHHﬁ, OCYIICCTBIIEMYIO BHE Ay THTOPHH.
KoHTpoJIb BHINONIHEHNS caMOCTOSTENBHOM PAGOTHI OCYLIECTBISETCS B XO/IE

3alyThI na60paT0}$H:le pa60T 10 JHCIMIUINHE, IIPH BBIIONHECHHN IIPAKTHYECCKH
IK3aMEHE.

Bompock! j1st KOHTPOIIS caMOCTOSTEIBHON PaboTHI
1. Kakoe wu3jiydenme Ha3bIBA€TCA TEIIOBHIM, W YeM OHO OTIIMYAETd
(mepevHrciUTe KaKuX) BUAOB H3ITyqeHHs?
JlafiTe Onpeseenns OCHOBHEIX XapaKTepPUCTHK TENJIOBOIO H3IyUeHH:
Ha3bIBAETCs aOCOMOTHO YepHEIM?
Chopmymnpyitre 3akon Kupxroda.
Kakoif BHA MMeeT paclperelleHHe SHEPIHH B CHEKTPE aGCONIOTHO
Hapucyiite kpuBble pacnpefeneHus B 3aBHCHMOCTH OT JUTHHBI (mnu 4a
Juist qByXx Temueparyp (T2>T1).
Coopmymupyiite 3axons: Ctedana — Boxsimana u cMemnenns Buna.
3anumure Qopmyny Pomes - JkuHCa W TOsACHHATE CyTh "ympT
KaracTpodrr”.
3anumure Gopmyiry ITnanka u HOSICHUTE CYTh €T0 KBAHTOBOM IHITOTE35I
Kakoe u3 |Tes, yepnoe wim HedepHOE, UMEeT BhIIeE TEMIIEpaTypy, ecil
OJIMHAKOBBHI?
B 4em cogronT sBnenue, HasszaeMoe hoToaddhexTom.
. Coopmynupyiite 3akoHbl Qortosddekra. B wem 5TH  3aKoHbI
IPE/ICTaBICHUAM KIacCHIecKoi husuku?
Kak Ka4eCTBEHHO, CIIe/lys BOIHOBON KapTHHE M3Iy4eHHS, 00bACHHTD b
O6L;10HHTe 3aKoHbI hoTodddexTa, Hexoxst w3 Gopmystsl DitHmTeiHa.
Yro Takoe kpacHas rpanuna Gporosdpdexra. Uem OIIPEIENSIETCS YHCIIO
rPaHMYHON 9aCTOTHI? UTO BIMSET Ha MOIOKEHHE KPACHOMH TPaHMILEI (POT(
Yro TaKoe (hoTO3/IEMEHT M KAKOBa €T0 BOILTAMITCPHAS XapaKTePUCTHKA']
[Touemy 6b1a oTBepruyTa MOAENbs aToMa ToMmIcoHa?
B 4&M npotusopeuns npemioxennoi Pesephopmom IJIaHETApHOM MOJIE

2.

W

4

11.
12.
13.

14,
15.
16.
17.
Bopa. Kakosst netocrarkn reopuu Bopa?

CriexTpsl aT0MOB. CIEKTpabHEIE CEPHM ATOMA BO;IOPOJA.

Kakue 1umel coymapeHmit  BO3MOXHEI MEXKIY 2JEeKTPOHAMH,
NMEKTPHUYECKHUM IIOJIEM, H ATOMAaMHU?

B uém 3eﬂg<moqae"rc;1 onbitT ®panka u ['epma, W kakue OCHOBHEIE B
caenarh H4 OCHOBAHUM OIBITA?

Kaxue KBAHTOBBIE YHCIIA OIHCHIBAIOT COCTOSHHE MUKPOYACTHIIBI?

Hem ompenensieTcs aNeKTPOHHOE COCTOSHNE H30IMPOBAHHOIO ATOMA?
OGBsCHATE IIpoLece 06PA30BAHAS SHEPTETHYECKHEX 30H B TBEPIOM TeEJIE.
. Ot »ero 341314'0“ MIMPHHA Pa3spelleHHON 30HBI M YHCIIO YPOBHEN B HEl?

. Kaxosa 30HHas cTpykTypa IIPOBOJTHUKA, IIOJIYIIPOBOJHUKA U H30ISTOpa?
. O6L$ICHI/I’1J

18.
19.

20.

21.
22.
23.
24
25
26

YACHTOM

‘e MeXaHu3M COOCTBEHHOH 1 Hp]PIMeCHOﬁ HIPOBOJMMOCTH HOJIVT]

BEILIOJIHSIETCSA

npu
11 O,I[I'OTOBK(? K

CHTa ABJISAETCA

o Ipolecca u
1200 paTOPHBIX
MOCTOSITEITBHAS

JIeITelIbHOCTh

BBIITOJIHCHH A H

X 3ajaHuH, Ha

S OT JPYIrHx

1. Kakoe T1eno

{epHoro rejia?

CTOTBI) BOJIHBI

baHoJIeTOBON

H X SIPKOCTH

[IPOTHBOPEYAT
To3(G Gext?

BOE 3HAYEHHE
adderra?

I aToMa?

B 4em CYLIHOCTb TEOPHH aToMa, IpeANoxeHHol Bopom? Chopmymupyiite mocTynars:

YCKOPSIEMBIMH

BOJOBI MOIKHO

POBOJHHKOB.




|

27. KakoB (hM3HHECKHI{ CMBICI TOHATHS ypoBHs @epmu?
28. Uem oOBscHAETCS pasimdane TEMIEpPaTypHON 3aBUCHMOCTIH IIEKTPOT
METAJUIOB 1 MOJIYIIPOBOIHHKOB?
OObsiCHUTE 3aBHCHMOCTL TONOXKEHHS ypoBHS DepMmu U KOHIEHTpaLl
HOCHTEJICH 3apsijia B [OJIYIIPOBOJHKKAX OT TEMIIEPATYPEL.
OGBscHATE Pu3KYecKHe IPOLECCH], IIPOACXO/IAIIHE IPH 06PA30BAHUM I
Hapucyiire smepreTudeckue 30HB! B 06MacTH p-n mepexoma H 00b)
COCTOHT JICHCTBHE BHEIHETO dIEKTPHIECKOTO OIS Ha p-n Iepexo.
Yro maseiBaeTcs pammoakTMBHOCTBIO? Kaxme IIPOIIECCHl  OTHOCS
pafuoaKTHBHEIX?

Ha wem ocHOBaH NpPHHIMI PErUCTpAMM ¥ U3MEPEHHS PATHOAKTHBHO
Kakne npuopsr npuMenHsiores ais sTux mesei?

OGBACHUTE YCTPORCTBO M MPHHIMUI AeHCTBAS cuerunka | eifrepa.
Onmmyre nponeccsl, MPOUCXOASIIKME B ra30PaspsIHbIX CUeTURKAX.
[lepeunciure Qusudeckie mpoueccsl, NPOUCXOMSIIHAE TPH B3AUMOd
H3JTy4eHHS C BEIECTBOM.

B uem zakimowarores mpornecchr
9JIEKTPOHOB Ha 3JIEKTPOHAX?
Yem oOycnosnensr mnorepn
HOTJIOINAIOIIYIO cpe/y?

4T0 IPOMCXOJTUT IIPH POXOXKICHHH HIEKTPOHA Yepe3 MOTJIOTATES?
KakoBel 0COGEHHOCTH NPOXOXNIEHUST HYepe3 MOrNOTHTEN: MOHOBHEPI

29.

30.
31.

32.

33.

34.
35.
36.

37.

YIPYToro paccesHus 3JIeKTPQ

38.

OQHEPIHHM  YacTHIBL 11 PH  IIPOXO0X|

39,
40,

Ip

IrcA

MEHUH

OBOJIHOCTH Y

UM CBOOOUILIX

D-N IEPEX0Ia.
ICHUTE, B YHeM

K 9HCIy

ro M3mydeHmus?

HCTBUA B-

HOB  dJIpaMH,

qepes

CTHYECKHX [-

YACTHI X [3-M3ITyYEeHUSs, UMEIOIIEro HEHPEPBIBHEIN SHEPreTHIeCKHi cekTp?

|
YYEBHO-METOIAY
|

\

4) OCHOBHAN hlaTepaTypa*:

|. ®usmka. Bonmosas ontuka. KsanTtoBas mpupoma U3IIyYEHUsI. DIIEMEHT
snepHoit pusuku: Yued. noc. / C.1.Kysunenos, A.M.JTuzep - 3-¢ u3j., nepepab
Bysos. yue6.: HUL] UH®PA-M, 2015 - 212 ¢.: 60x90 1/16.(11) ISBN 978-5-9558-(

2. TauutbikoBa-Bymkesua U.W. ®usnxa. Yacts 2. Onruka. KsanTopas
Crpoenne u dusnueckue cBolcTBA BelecTa [OnexTporHsIi pecype]: yueOuuk/ T|
Bymkesua V.U.— DrekTpon.TeKcTOBbIE NaHHBIE,— Mumck: Beimmiiimas LIKOJIa, 2
¢.— Pesxum jroctyna: http://www.iprbookshop.ru/35563.— 3BC «IPRbooksy.

3. Tanxun A.®@. Jlexnun no pusuke [DnexTporHbA pecype] : [Bu.]/ A. .
[Ipokoriesa Brmamumupexuit - rocynaperenubii  yHuBepcHTET — HMeHH
['puropsesuua u Hukomas I'puropsesuua CToneToOBEIX (Bal'Y).— Buagumup : B
roCyapCTBEHHBII }}‘HmBepcheT umenn Anekcanapa ['puropeepmda u Huxonag |
Croneroeix (Bnl'Y), -U. 5: Ksaarosas u sjiepHas pusuka.-—— DJIeKTPOHHH
nmanneie (1 daitn: 4L16 M6) .— 2015 .— 94 c. : un., Tabn. — 3arnaBue ¢ THTY

7. ECKOE 1 TH®OPMALIMOHHOE OBECI

JUCIIUILINEEI (MOZYJLS)

2

Bubaworp.: ¢. 92 .+ CsoGomusiit mocrym B ICKTPOHHBIX YUTATHHBIX 3aJ1aX OH

Microsoft Office Word .— <URL:http://e.lib.vIsu.ru/bitstream/123456789/4025/1/(
0) monosuuTeILHAN JIUTEPATYpa*:
1. Eecnra E.M. Ontuka. OCHOBBI KBaHTOBOM 1 saepHoit Gpu3uku [DaexTpor
y4e0HO-MeTOYECKOE ToCOGHe I nabopaTopHbIX pabot mo ¢pusuxe/ Epcuna E.

B.B.— Dnexrpon.TekcToBbIe naHHBE.—— AcTpaxanb: ACTpaxaHCKWi HHKEHEPHO-C

uaCTHTYT, OBC ACB, 2011.— 107 ¢.— Pexum nocryna: http://www.iprbooksho
9BC «IPRbooks».

2. Amaros A.B. ®usuka. AToMHas pusuka [OnexTpoHHBIA pecype]: yue

Anmatos A.B.— DJIEKTPOH.TEKCTOBLIE NAHHEIE.— Bonrorpax: Bonrorpaack
OusHeca, Byzosckoe obpa3oBanue, 2009 — 116 c.—
http://www.iprbookshop.ru/11355.— 3BC «IPRbooksy

Pexxum

IEYEHUE

Bl arOMBOH H
u gom. - M.:
)350-0.
¢m3uka.
anuIBIKORA-
014.—232

[Mamxuw, H.|C.
Anexcanzpa
JTaIUMUPCKAT
| puropbeBnya
1€ TEKCTOBEIE
/114 DKpaHa.F—
Onmorexn —
)0560.doc>y

HBIA pecypc]:
M., Cobosnesa
TPOUTENIBHBIH
p.ru/17059.—

toe nocobue/
Al HHCTUTYT
JocTyTIa:




MCTOIMYECKUE YKA3aHUsl K JiabopaTopHBIM paGoram mo ¢msmxe / C. B. K4
IIpoxomesa, E. JI. Illamanckas ; Bmamamupckuit TOCYIapCTBCHHBIH YHHBED
Kadenpa dusnxn 1/1 IpUKIaHON MaTeMaTuKU ; mox pex. E. JI. Illamanckas .—
TeKkcToBble mamHbie (1 Gaitn : 431 K6) .— Bmagumup : Bragumupcekmii rod
yrusepeutet (Bal'y), 2010 .— 38 c. : ., Tabn. — 3arnasue ¢ TeTyNa 3KpaHa .—
BEPCHS IIeYaTHOM ITyOHKaIuy .— bubnworp.: ¢. 36 .— CBo6GoaHbI KOCTYH .—
Reader 4.0 .— <URL:http://e.lib.vIsu.ru/bitstream/ 123456789/2065/3/00706.pdf>
4. Kapenosa C.B. ®usmka TBEpmOTO Tena [OnexTponHsIf pecype]
yKa3aHHUs K na6opﬁ1TopHLIM pabotam mo dmsuxe / C. B. XKaperosa, H. C. IIpg
lamanckas ; BraluMHUPCKuil roCyIapCTBEHHBIN YHHBEPCHTET (Bal'Y), Kade
IpUKIANHOH MaTeMaTHKy ; moxn pex. C. B. XapeHoBa .— DNeKTPOHHBIE TEKCTO]
thain : 356 K6) .— Buagumup : Bragumupckuit TOCYAapCTBEHHEI YHUBEPCHTET
~— 40 c. : mn, Tabr. — 3araBue ¢ THTYJIA 3KpaHa .— OIEKTPOHHAs Be]
nyGnukaiun .— Bubnuorp.: ¢. 38 .— CaoGoaubi moctyn .— Adobe Acrobat
<URL:http://e lib.vlsu.ru/bitstream/ 123456789/2088/3/00703.pdf>.

3. X(apeHOI}C.B. dusnka aToMOB ¥ MOJEKyIL. SnepHas Gpusnka [Onextpo

HHBIA pecype] :
perosa, H. C.
carer (Bal'y),

DNeKTPOHHBIE
YAAPCTREHHBINA

- DNIeKTpOHHAs!
Adobe Acrobat

. |METODHYECKUE

Kormena, E. JI.

npa (GU3KKN U
BpIe JlaHHBIE (1

(Bal'v), 2010
CHS TISYATHOH
Reader 4.0, —

S. HpOKouIeE‘ra, Hanexna Cepreesna. C6opnuk 3anad mo ¢pusuke [Onextponnsiii pecype] /

H. C. IIpokomesa ; Branumupckuit rocyjapcTBEHHBIN YHEBEPCHTET BalY) —1

3. 2-e, ucmp.

¥ 1101 — JJIeKTPOHHEIE TeKCToBbIe Aanusie (1 ¢aitn : 593 K6) .— Bragumup : Bragumupcekuii
roCy/lapCTBEHHBII S/HHB&pCKTGT (Bal'V), 2010 -— 66 c¢. — 3armaBue ¢ THTYj1a JKpaHa .—
OneKTpOHHAs BEPCHSI [EYaTHOH MyGImMKamg .— bubmworp.: ¢. 64 .— Cpobommprii nocTyn —
Adobe Acrobat Reader 4.0 — ISBN 978-5-9984-0043-8 —-
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JlekuMOHHbIE ayJMTOPUN OCHAIIEHBI JOCKOM (WIS Meia WlH Mapkepa),
TPOCKUHOHHBIX CHCTEM, IPOEKTOPOM U HOYTOYKOM.

AyAuTOpHH JUISI TIPOBEHCHMS JTaGOPATOPHHIX 3aHSATHH OCHAIICHEI ycra

BBIIOJIHCHHUS J1ab0paTOpHEIX paboT:
6.1. Onpenenenue NocTOSHHOM Credana-bonbimana.
6.2. Visyuenne BHemuero porosddexra.

6.3. Onpeznenenne pe30HAHCHOTO MTOTEHIIHANA BO30yXIeHHs aToMa MeToaoM Dpar

6.6. syuenne TeMmepaTypHOii 3aBHCUMOCTH COIPOTHBIECHHS IIOJIyIIPOBOAHHKOB,

6.7. VIsyueHue BONBT-aMIIEPHEIX XapAKTEPHCTUK TEPMOYYBCTBUTEIHHEIX COIPOTHR

6.8. VsyueHue BONBTAMIIEPHBIX XaPAKTEPHCTHK dboroconporuBIeHus.
JIeKUMOHHBIE ayUTOPUM OCHAINEHBI JOCKOH (I Mena Wi Mapkepa),
NPOCKLHOHHBIX CHCTEM, IIPOEKTOPOM B HOYTOYKOM.

Aymatopur Uit HPOBENEHWs 3aHATHH OCHAIICHDI COBPEMEHHBIMH II€

KOMIIBIOTEpaMH, 06'BCI[HH§HHBIMI/I B JIOKaJIbHYIO BBIYHUCIIUTENBHYIO CETh U YKOMITY
HCO6XOZ[I/IMBIM CHCTEMHBIM H IIPUKIaIHEIM IIporpaMMHBIM obecnieueHueM.
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Paboyas nporpaMma JIUCHHIUIMHBI COCTAaBlIeHa B COOTBETCTBHH ¢ TpeGoBanmsmu OIOC
BO mo mnampaenenuro 02.03.03 Maremarudeckoe ofecledyeHue o aJIMUHUCTPUPOBaHHE

HHPOPMAIUOHHEIX CHCTEM.
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IIporpamma paccMoTpeHa i 0JJo0peHa Ha 3acelaHid  Kadeaps Do (et
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Pabouast nporpamma paccMoTpeHa u oxoGpeHa Ha 3acelaHUH YUeOHO-METOMMUCCKOH KOMECCHH
nanpasnenus 02.03.03 Marematudeckoe ofecrieueHrne U aIMUHECTPHPOBAHIE UHPOPMAITHOHHBIX

CHUCTEM
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JIUCT IIEPEYTBEPXKJIEHNA
PABOYEN ITPOTPAMMBI JUCLHUILIAHBI
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IIpotoxosn 3aceqanus kapenpsr Ne ¥ :(ﬁ ’5/? 2 o/ Fona
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Pa6ouas nporpamma ono6pena Ha )/ Y JyuebHbI rO]
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PaGouas mporpamma ono6pena Ha y4eOHEBI roj

[Iporoxon 3acemanus kagenper Ne oT roma

3aBenyrommii kadeapoi

Pabouas mporpamMma onobpena Ha y4eOHBIN ToJT

IIportoxout 3acenanns kadempnr Ne oT roaa

3aBeyrommuii kadeapoit




