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1. HEJN OCBOEHUS TUCHMIIJIVMHBI (MOYJIS)

lenamu ocBoeHUS MMCIUINITE
CICMA/INCTa HAaydHOU (H3HUECK
CTPOUTCS OOIIEHHKECHEPHAS U CIIE]
BEIpa0aTBIBACT CrCHUPHYECKHI

el «KBanToBas ¢usnkay seasercs obecredenue Gymymero
0if 0a3oi, Ha KOTOPOM B BBICIIEH TEXHHYECKOM IIKOJE
lnanpHad noarotToBka. [locienoBarensaoe uzyueHue QU3NKU
METOJ MBIIUICHHS, (QUIWYECKYI0O HHTYHLMIO, KOTOphIE
OKa3bIBAIOTCA BEChMA IUIOZOTEOPHBIMM M B APYruX Haykax. CHeMUaNMCTHL, IOJyYHBIIHE
ITAPOKOE (PUBHKO-MATEMATHIECKOE OOpPa3OBaHKE, MOTYT CaMOCTOSTENBHO OCBAMBATL HOBBIE
TEXHHYECKUC HAIPABIICHHUA, YCIELIHO paboTaTh B HUX, JIETKO [EPEXOAUTH OT PEMICHHS OJHHX
3aJa4 K IpYr'MM, UCKaTh HeCTall,I_lﬂrpTHBIe U HETPaJUIHUOHHBIE IIyTH, YTO OCOOCHHO BaXXHO IS
PO ECCHOHATBHOM MOGHUIBHOCTH (NEIMAIICTOR B YCIOBHSX YCKOPEHHOT'O Pa3BUTHS TEXHHKH.

3ama4y TUCIUTUTHHEL
TECOPETHYECKAs TMOATOTOBKA |
OPHEHTHPOBATHCA B MTOTOKE HA
BO3MOKHOCTH MCIOJIb30BAHUS
OHH CIIEIHAITH3HPYIOTCS,

(hopMHpOBAaHME HAYYHOrO MBLUIUICHHS, B YACTHOCTH IPABHIBHOTO MOHMMAHHS T'paHUII
NPUMEHUMOCTH PA3THYHBIX (QH3MYECKHX MOHATHIA, 3aKOHOB, TEOPHil M YMEHUS OLEHHBAT
CTENCHb IOCTOBCPHOCTH Pe3yJIbTaToB, MOJYy9EHHBIX ¢ IIOMOINBIO DKCIIEPUMEHTANBHBIX HIIH
MaTeMaTHYECKMX METOIOB HCCIIeI0BAHHNS;

BBIPAOOTKA [IPHEMOB U HABBIKOB PELCHAH KOHKPETHBIX 33184 U3 Pa3HbIX 06JIacTe bu3nky,
[IOMOTAIOIIKX CTYJCHTaM B JlajlbHEHINEM pelnaTh HHKEHEPHBIE 3 a4,

OSHAaKOMJICHMC CTYACHTOB C COBPEMEHHO! Hay4HOM ammapaTypoil M BBIPaGOTKa y HEX
HAYaIpHBIX ~ HABBIKOB  HPOBEJCHHUS  OKCIEPHMEHTAIBHBIX  HAyYHBIX  HCCICHOBAHMM
PasTMIHBIX (PUSHUCCKUX SBICHMY U OLEHKH IOTPENTHOCTEH H3MEepEHHMil,

=4
b

3 obmacti (QusMkW, mo3BONIOWAS OyAyNUM HHXEHepam
VYHON ¥ TEXHUYECKOH mHpOpMAIMK U 0GECIIEUNBAIONIAT UM
HOBBIX (PU3MYECKUX IPHHIAIIOB B TeX 06JACTAX, B KOTOPHIX

2, MECTO IMCHMILINHBI B CTPYKTYPE OIIOII BO

JMucnunnuaa «KBanrosas ¢
npodeccroHaNbHOM  06pa3oBaTeh
TPETBEM CEMECTPE.

Hst yenemnoro ocBoeHust Kypca QU3HKH CTYIEHTaM HEOGXOMEMO 3HATDH CIIETYIOIITHE
pasziens! Boiced MateMaruku: [l depennuansnoe neuncienue, UnTerpanpsHoe neducienye,
AHauTHYeCKAs TEOMETpHs M juMeitHas anreGpa, Psmpl, DieMeHTHI BEKTOPHOTO aHa/IN3a,

13UKa» OTHOCHUTCH K 0a30BOM uactu Gioka B.1 ocHOBHOI
HOM mporpamMmsel. M3syyeHue IHCIUILIHHE] IPOXOANT B

QyHKIMH KOMIIIGKCHOTO MEpeMeH
BEPOATHOCTEH M MAaTEMATUYECKOH C

OcBoeHHE MUCIUIUIMHBI HEOf
mnada: «OCHOBBI HAHOTEXHOJIOTHH

<<Hay‘iH()-I/ICCJIeI[OBaTeJIBCKaH pa60'1

3. KOMIIETEHIINHU OBY
OCBOEH¥

B pesynprare ocBoenms gucim
pe3yNbTaThl 00pa30BAHMS:

1) 3nars:

* (yHIaMCHTANBHEIE 3aKOHE
kBaHTOBOH Qusuxu (OIIK-1).

2) Ymers:

¢ JIPUMCHATH MaTeMaTHYECKH

3) Bnaners:

Horo, Jluddepennmanbapie ypaBHeHNs, DIEMEHTH TCOPUH
TaTHCTUKH.

IXOOUMO IS M3YUICHHS CIHEAYIOIIHX JACIAILIAH y4e0HOTO
% «Teopus BeposTHOCTEH W MaTeMaTHYeCKas CTATUCTHKAY,
@», BBINIOJTHCHNUE BBITYCKHOW KBAIHOUKAITMOHHOM paGoTHL.

HAIOIMEI'OCsl, ®POPMUPYEMBIE B PE3VJILTATE
151 IUCOUILIUHBI (MOYJIS)

[UTMHBI 00y9JarONIHifcs NOIDKEH IEMOHCTPHPOBATE CIIEAYIOIIHE

1 IIPAPOABI 1 MaTEMATHYECKUC 3aKOHOMEPHOCTH B obactu

€ METOBI NS PEIIeHUs mpakTHIeckux 3amay (OITK-1).




® HaBbBIKaMH KOPPCKTHO QbOI'DMy.]'II/IPOBaTB €CTCCTBCHHOHAYYHBLIC 3a/Ja4U.

4. CTPYKTYPA Il COAEP)KAHUE TACIUILINHLI (MOIYJIST)

O61mast TpyI0eMKOCTE JUCIUITMHBI COCTABISET 4 3a4eTHbIE enuHauIpl, 144 yaca,

Buzel yueGHoit paGorer, BKTIOUas 06 DopMEI TeKyIIEro
o CaMOCTOATEABHYIO pafoTy CTYACHTOB : g eM KOHTPOJIA
E‘ H TPYAOEMKOCTS (B Hacax) yu% HOH YCIIEBAEMOCTH
E’ 2 PavoTEL, (no nedensm
Ne Pasnen (rema) 2 B 2 2 o C NPUMEHEHUEM T
n/n JMCLHILTHHEL 5 & 2 E &, | MHTEPaKTMBHBIX P,
L 3 E g E 2 E 2 E Q| = METOI0B (opwa
5! Z = g g & & = 4 /%) TIPOMEIY FOUHO
= =S .E 3 8 g E& &2 (B gacax / % aTTeCTAUN
o = =)
= = o (no cemecmpam)
| Keamrosasmpmpona | 5 | 44| |l 4 2 |10 | - |12 - w4%
V3ITYYEHHUsA
DIIeMEHTHI KBAHTOBOM 5. Peiitunr-
2 | MeXaHHKHA ¥ aTOMHOU | 3 1 8 10 - - 20 | - 8/44% KOHTpOJh Nel
hu3MKH
Pelitunr-
3 DneMenTsl QPU3NKH 3 13- 4 5 3 i ol - 7/ 50% KOHTpCJb No2
TBEPIOro Tena 15
ONeMEHTBl PU3MKH PefiTunr-
4 | mpan 3|1, 5 4 ) ) 0| - 2/33% KOHTposb Ne3
3JIEMEHTAPHBIX .
JaCTHI f3
Bceero 18 18 | 18 | - |54 | - | 24/44% | 3x3amen (36)
Copepikanne pasaesioB AMCHHILNIHHBI
TeMBI, pasiess! HCLIATHHbL Kor-Bo | oy | TPAKTH- | naGopa- |
» pashi AHCIAT 4acoB YECKHe | TOpHIE P
Pasnen 1. KpanrToBas npupoaa mijyHenus 24 4 2 10 12
Jlekums 1. 3aKOHBI TEINIOBOTO M3ITyHMeHUs
8 2 - 2 6
Jlexnus 2. KBaHTOBBIE CBOMCTBA CBeTa 16 2 2 8 6
Pazesn 2. DiieMenTHI KBAHTOBOIH MEXATHKH H ATOMHOI
e | 39 8 10 . 20
uzHKH
Jlexuusa 3. Crpoenue aroma 9 2 2 - 4
Jlexnus 4. BonHOBEIE CBOHCTBA MHKPOHACTHIY 10 2 2 - 6
Jlexuns 5. Vpasuenue Ulpenunrepa 12 2 4 - 6
Jlexuus 6. ATom Bojopoa 8 2 2 - 4
Pasznen 3. DieMeHThI PHIHKH TBEPAOro Tea 24 4 2 8 12
Jlexums 7. TeNIIOEMKOCTh TBEPABIX 1ie 8 2 2 - 6
Jlexups 8. 30HHAS TeOpUs TBEP/LIX Ter 16 2 - 8 6
Paspen 4. dnemenTnl pusnku sigpa u saemMenTapubIX 12 2 10
YACTHIY
Jlexwus 9. ATomMHOe s/1p0O 12 2 4 - 10
IK3aMeH 36
Uroro 144 18 18 18 45




5. OBPA3OBATEJIbHBIE TEXHOJIOT'UN

¢ JICKIIHOHHO-CEMMHApCKasi |(lchcteMa oOydeHWs: (TpagMIMOHHEIE JIEKIHOHHBIE M
MabopaToOpHBIE 3aHATHS);

° 0o0y4eHue B MabIX Ipymmay (BEIIONHEHHE Ta6OPATOPHEIX paGoT B IpyIIax u3 AByX HIH
TpEX YENOBEK);

® MAacTep-KJIacChl (XEeMOHCTPYIMS Ha IPAKTHICCKUX 3AHATHSX HNPUHIMIOB pacdeTa 3ajay
110 pa3IMYHBIM TEMaM);

¢ [IPUMCHCHUE MYyINbTHMEJH] TEXHONOTHH (IIPOBEJCHHE JICKIMOHHBIX M CEMHHAPCKHX
3aHATHH C MPUMCHCHUEM KOMITBIOTEPHBIX HPE3CHTALUH M IEMOHCTPAIMONHBIX POIMKOB
¢ IIOMOIIBIO IIPOEKTOPA UITH KOMIIBIOTEPA);

® UH(OPMAMOHHO-KOMMYHHUKAIHOHHEIE TEXHONOTHH (IIPHMEHEHHE HH(YOPMAIHOHHBIX
TEXHOJIOTHH JUI MOHHTOPHIIra TEKylieH yCIeBaeMOCTH CTyNEHTOB H KOHTPOIIS 3HAHMI).

6. OHEHOYHBIE CPEJICTBA JJIsI TEKYIIEI'O KOHTPOJIA YCIEBAEMOCTH,
IIPOMEXYTOYHOMN ATTECTALIMHA IO UTOT'AM OCBOEHUS
JAACHUILIUHBI U YYEBHO-METOJINYECKOE OFECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI CTYJAEHTOB

Texymuii KOHTPOJIL yCUEBAEMOCTH SBISETCA PACTIPEJCISHHBIM M OCHOBAH HA OLCHKE
HECKOJIBKMX COCTABJISIOIHUX.

1. PesynbraThl peHTHHI-KOHTPOIA.

2. BomonseHue 1 3ammTa THOOPATOPHEIX PaboT.

3. BhImoJHEeHHE NPAaKTHYECKMX 33 [AHW.

Bonpocer pefitunr-kontposs Nel

1. Temmeparypa abcomotnq deproro tema T = 6000 K. Ecmu TEMIIEpATypy Tela
YMEHBIIHTE B 2 pasa, TO 9HEPTETHYCCKas CBETHMOCTh abCOMOTHO YEPHOTO TeNa

1) ymenbmmuTes B 4 pasa 3) yBenmuures B 2 pasa

2) yBenuuures B 16 pas 4) ymenbmmures B 16 paz

2. Benu jumHa BOTHEL, COOTBETCTBYIONMAS MAKCUMYMY U3JTyYeHHA YMEHBIIUNACh B 4 pasa,
TO TeMIIepaTypa abCOMIOTHO YepPHOIO Tena

1) yBenuuunack B 2 paza 3) yBemuumack B 4 pasa

2) ymeHbIIMIAch B 4 pasza 4) yMeHBIIUIACH B 2 pa3a.

3. Ecnu 3a4epHeHHYIO MIACTIHKY, Ha KOTOPYIO IajaeT CBET, 3aMEHHUThH Ha 3epPKAITBHYO
TOH JKe IIOINAAHN, TO CBETOBOE JABJICHUE

1) ocraHeTcs HEM3MEHHBIM;

2) yMeHBIIUTCH B 2 pasa;

3) yBenuuuTes B 2 pasa.

4. DIEKTPOH B aTOME IIEPEXOIMUT U3 BO30YXKIECHHOTO COCTOSHHS ¢ 3HEprueii £| B OCHOBHOE
cocTogHue ¢ aHepruei Ey. Ilpu sToM nemyckaercs Gporon. Macca UCILYIIEHHOro GoToHA pasHa
E - E, E, - £ I - E, Ey ~E, E +E,

) ¢ 2 < 3) |[ke 4 he 5 ¢

5. YactoTa nanaromero Ha (hOTOINEMEHT U3IY9EHHs YMEHBIIAETCS BIBoe. Bo CKOIBKO pa3
HY)XHO H3MCHHUTH 3ANEPKHUBAIONICE HANPKEHWE, €CIH paCOTOM BBIXONA JJIEKTPOHA U3
MaTepuana $oToseMeHTa MOXKHO peHe6pedsn?




rpanune dborodddekra, ymeHsInae
paboToii BEIXOJA AJIS IIEPBOTO

3)

2) ymMeHbIIATE B 2 pasa; 4)
6. Ilpu 3amene omHOrOo Me

1) yBenuunts B 2 pasa;

1) yBemmumitace; 2) yme

YBEJINYUTE B V2 pas; 5)octaBuTh Ge3 H3MEHEHMIA.

YMEHBITUTE B V2 pas;
rajula JPYTMM JUIMHA BOJIHBL, COOTBETCTBYIOWIAA KPACHOM
Tcs. PaboTa BBIXOA IS BTOPOrO METAILIA IO CPABHEHHUIO C

HBIHIIACE, 3) He U3MEHMIIACK.

7. Onsrrel CTosIeToBa IO HCCIIEe/IOBAHHIO B3aUMOAeiCTBUS M3TYYCHHUA ¢ METAJJIAMH .

1) mo3Bonuim onpenenuts pa
2) MOATBEPNITM KBAHTOBYIO I

3) HOATBEPMIIN HAJIMYHE BOJ]

4) NOATBEP.IUITH THIIOTESY O [

8. B adpdpexre Kommrrona dor
1) BEIOHBAET 31EKTPOH ¢ OB
2) nepenaet 3MEKTPOHY YaCTh
3) mepenaet 3IEKTPOHY YacTh

9. Onerrer @panka u ['epia n
1) mo3Bonmn onpenenuts pa;
2) NOATBEPIUIA KBAHTOBYIO i
3) HOATBEpAMIIA HATHYHUE BOJI
4) NOATBEPAUIH THIIOTE3Y O Ji

10. Ha pucysxe n3oGpakens]

BMEpBHI SAIpa;
IPUPOY U3ITYYCHHS,

HOBBIX CBOMCTB Y 9ICKTPOHOB;

[ACKPETHOM CIIEKTPE SHEPIHU AJIEKTPOHOB B aTOMAX.

OH

PXHOCTH BEINECTBA,
DHEPIMH IIPA YIIPYTOM CTOJKHOBEHHH,
SHEPIHH IIPH HEYIPYTOM CTOIKHOBEHHUH.

? HCCIICTOBAHUIO JIIEKTPUYECKOTO paspA/ia B Iapax PTYTH:
AMEpHI 411pa;

[PUPONY U3IIYHYECHHS,

HOBBIX CBOMCTB Y 3JIEKTPOHOB;

MCKPETHOM CIIEKTpPE SHEPIuH JJIEKTPOHOB B ATOMaX.

| CTAaHNOHAPHBIC 0p6I/ITBI aToMa BOJA0OpOaa COIJIaCHO MOJECIIH

Bopa, a Taxxke ycmoBHO H306paeHpl Mepexomsl 3JIEKTPOHA ¢ OJTHOM CTallMOHAPHON OpOHUTHI HA
APYTYIO, COIPOBOXAAIOIMECA H3JyYCHHEM KBaHTa 3>HEPTHH. B yaeTpadmoneroBoit obmactu
CIIEKTpA 9TH NEPEXOJIBI TAIOT cepui) JlaliMana, B BauMOl — ceprio Banbmepa, B mpakpacHoii

— cepuro Ilamena. HauGonemeit y

epexoJy

11. B teopun Bopa pamuyd

BBIP&KACTCS HEpe3 paiuyc Teps
U3MEHAETCA KHHETHYECKas SHEPIus

1) yBenmuuBaetcs B 9 pas
2) ymeHsImaercs B 9 pas

3) yBemuumBaetcs B 3 pasa

12. Onprter JleBuccona u [Dxe
1) no3Bonumy onpenenuTs pa3

4CTOTE KBaHTAa B BUOUMOH o0JiacTu CIICKTPa COOTBECTCTBYCT

D)n=4—->n=3
2)n=3—->n=2
3I)n=5—-n=2
Hn=5—->n=1

n-0# Kpyroeod OpOGHTHI 3IEKTPOHA B ATOME BOIOPOIA
2

s " =

0if opburel ¢opmymoir: 7 1 Onpenenure, Kax

SIIEKTPOHA NPU MEPEXOAE C TPETheil OPOUTHI HA TIEPBYIO.
4) ymeHbIaercs B 3 pasa

5) He MeHseTCs

pMepa 1o AMGPaKIuy Ha KPUCTAILIAX:
MEepBI SIpa;

2) moxTBEpAMIY KBAHTOBYIO MPUPOLY M3TyUCHHUS,

3) noaTBEp AN HATMYKE BOJI)
4) mOATBEPAHUIIN THIIOTE3Y O Ji

{OBBIX CBOMCTB Y DJIEKTPOHOB;
{CKPETHOM CIIEKTPE SHEPIUU ANEKTPOHOB B ATOMAX.




A
13. Cpasnute mmHy Bossl e Bpois /1 P nna mapuka maccoi m = 0,2 r u npoToHa
Macco m = 1,67-10'27 KT, AIMEICUIIHX OJJUHAKOBLIE CKOPOCTH.
1) 6,57-107%7 2)8,35107% 3)6,57-10°% 4) 8,35-10°%,

Bonpocs! peiitanr-konTposms | Ne2

1. Cranuonapusv ypasueruem Ulpenunrepa ms 9JIEKTPOHA B BOJIOPOAOIOL00HOM aToMe
ABJISETCA ypaBHEHUE
d? 2m
—ELK + —ZE\]I =0
1)d°x h

.
V2\p+2—m(E+ ! -ZL]Wf—-O

2
2) 7 dney  r )
2.2
mo o x
V2\1/+£n—1 E-—% yi=0
h* 2
3)
Vzw + 2—’;1 Ey=0
4 h
2. Ecnu y — GyHKIuA umeeT Bu, YKasaHHBIA Ha PHCYHKE, TO BEPOATHOCTh OOHAPYKUTH
L L
—<x<=
SJICKTPOH Ha y4acTKe 6 2 paBsHa

7

y 4 1) /3
//, m}é
; f 4)}§

0 r L

2

3. B KaKkoM ciiydJae SHepreTHUECK it CIIeKTp C-)JIeKTgOHa CIUIOIIHOMH?
1) 31eKTpOH B HOTEHITHATLHOIM siyve IIAPAHOM 100

2) 3IIEKTPOH B aTOME
3) 9NEKTPOH B MOJIEKyJIEe BOJIOPOJiA
4) cBOGOTHEII HIIEKTPOH.

4. MakcumansHoe 3HA4YCHHUC NMPOSKIIHH MOMEHTA UMIIyabCa 3JEKTPOHA, HAXOMIerocsa B f-
COCTOSIHUM, HA HAIIPABJIEHUE BHEIIHENO MArHUTHOTO ITOIS paBHO

DA 2)2h; 3)3h; 44k,

5. CKOJIBKO Pa3sIMYHBIX COCTOSHMI MOXET MMETh SIEKTPOH ¢ [JIABHBIM KBAHTOBBIM UHCIIOM
n=47?
1)15;  2)48; 3)32; 4)54




— CJIOC PAcCIOJIOKEHBI 7 IJIEKTPOHOR.

sHeprusamu E; u E,, npuuem F, >
HACEICHHOCTBIO, €CITH YHCIIO aTOMO

Cm
IR

6. OnpenenuTs aToM, Y KOTOPOro B OCHOBHOM COCTOSHHUH 3aII0THEHEL K,L,M—cmounusN

1)Cl; 2)Ge; 3)Br; 4)Ti

7. Cpena Ha3bIBaeTCSA aKTUBHOI, €CIIM OHA
1) TMOMHOCTEHIO IOIIIOIIAET MA/IAIONIEE HA Hee U3ITyYCHHUE;
2) TIONHOCTBIO PACCEUBAET NAAIONIEE Ha Hee U3JIYYCHHE;

3) yCHIIMBAET Majjaromniee Ha Heg,

H3JIydeHHe,

8. CucreMa HaKauKH Jiasepa Mo3BoJISIeT

1) co3naTe HHBEPCHYIO HACENIEHHOCTh B AKTHBHOM Cpeie;

2) BBI3BATH BRIHYXICHHOE M3IIyHEHHE (OTOHOB,

3) obecIednTh BRICOKYIO KOrepEHTHOCT NAa3€PHOTO H3IYICHHSL.

9. P aCCMOTPHM JABa KBAHTOBBLIX COCTOAHHS, B KOTOPBIX HaxOOHWTCs CHCTEMa aTOMOB, C

E). Cucrema Gy/ieT HAaXOJUTHCS B COCTOSHHH ¢ MHBEPCHOI
B N ¢ sHeprueit £ 6yner

1) paBrO uncIty aTOMOB N, ¢ 3uEprueii Fy;

2) MeHb1IIIE, YeM No;
3) 6onbiue, ueM N,.

10. Ipuamnun [Maynu cnpasesum

B

1) st BceX TOXXAECTBEHHBIX YagTHI] KBAHTOBOMEXAHUIECKOI CHUCTEMEI;
2) JUIS CHCTEMBI TOX/IECTBEHHBIX 0030HOB;
3) JUISL CHCTEMBI TOXIECTBEHHEIK (EPMHOHOB,

11. Jlenenue yacTun Ha 6030HEHI
1) ToNBKO IIIaBHEIM KBAHTOBEIM
2) TOJNBKO OpOUTANBHEIM KBaHT(
3) CIIMHOBBIM KBAHTOBBIM YHCIIO
4) opOUTATBHBIM / ¥ MATHUTHEIN

12. 3aBHCHMOCTH MOJAPHOH 7
TEMIIEPATYpPHI IPEJICTABICHA Ha

1 (bepMUOHEI OmpeeIeTcs
HUCJIOM 7

BBIM YHCIIOM /;

M g}

1 7 KBAHTOBBIMK YHCIIAMH.

CII0EMKOCTH C)y XHMHYECKH MPOCTHIX TBEPABIX TEd OT
rpaduke

1) 2) 3) 4)
CM CM
3R _—
_ 3R [ o .
n T 0 T 0 T T
13.TemmoemkocTh  cucTemsl, gocrosmed w3 N = 102 KITACCHYECKUX TPEXMEPHBIX

HE3aBHCHMBIX TapMOHMIECKMX OCLHJIIATOPOB IIpH Temmeparype T = 300 K, paBxa

1) 414 owK;  2) 4,14 JIx/K;

14. ]JleGait momywmil TeopeTH

3) 124,2 xIx/K; 4) 41,4 x]J[x/K.

HECKYIO 3aBHCHUMOCTH MOJ'IHpHOfI TCILNIOEMKOCTH CM oT

TEMIIEPATYPBI, PACCMATPUBAs KPUCTALTHIECKYIO PEIIETKY KaK




1) cucreMy HeB3aMMOJEHCTBYIOUIMX YaCTHI, COBEPIIAIOMIAX TEIUIOBblE KOMEGAHMS ©
Pa3INYHBIMY YaCTOTAMU; '

2) cHCTeMy CBSI3aHHBIX YacTHI, COBEPUIAIONMX TEILIOBEHC KOJNEOAHHS C OXMHAKOBEIME
JacTOTaMM;
3) cucTeMy CBS3aHHBIX YaCTHI[, COBEpPIIAIOIIUX TEIUIOBHIE KOICOAHHS C Pas3INYHBIMU
9acTOTaMH;
4) cucreMy HeB3aMMOACHMCTBYIONIMX YACTHI, COBEPIIAIONIMX TEIJIOBBIE KOICGAHMS C
OJMHAKOBBIMH YACTOTAMH. '

15. BanenTHas 30Ha COGCTBEHHBIX IIOTYIPOBOJHUKOB

1) yacTHYHO 3aHsTA DIAEKTPOHAMH;

2) MONHOCTEIO 3aHATA HIEKTPOHAMHY;

3) nmepexprIBaeTCs co CBOGOSHON 30HOM BO3GYKICHHBIX SHEPTUH,

16. C yBenu4enreM TeMIepaTyphl 3lEKTPOIPOBOIHOCTE [IOJIyTIPOBOJHUKOB
1) ysemmuuBaeres;
2) yMEHBIIIAETCS,
3) He MeHs€ETCH.

17. B obnactu HU3KMX TeMriepafyp y HOIyIPOBOIHIKOB IPe0IanaeT
1) meIpouHast IPOBOAUMOCTE;
2) 31EKTPOHHAS IPOBOIAMOCTD
3) coOGcTBeHHAs TPOBOAUMOCTD
4) npuMecHas IMPOBOIUMOCTb.

Bonpocsr peiiTuar-kouTpOsIs No3
I. JULst HYKIIOHOB BEPHBIMH SIBISEOTCS CIIEAYIONTHE YTBEPKACHAS

%
1) npoton o6nanaet 3apsiaoM, paseM € |
2) ciuH HEHTPOHA MEHBINE CIIMIIA IPOTOHA,
3) Macchl HYKJIOHOB ITPAaKTHYECKH OTHHAKOBEL

2. Yem MeHBIIIE SHEPTHS CBA3H SIpa, TEM
1) Gonsie y Hero nedext Macc;
2) MeHbUIyIO PaGOTy HYXKHO |COBEPUIMTh, YTOOHI PA3NENHTB 3TO IO Ha OTACIBHEIE
HYKIIOHEI,
3) 6obIe SHEPrHY BBIACIUTCS [IPH PACTIafie TOTO SAPa Ha OT/ENBHBIE HYKJIOHBI,
4) MEHBIIE €T0 YHEPIUS ITOKOS;
5) MeHbLIE SHEPTHH BBIIETHTCS B PEAKIUH TEPMOSICPHOTO CHHTE3a DTOTO A1pa ¢ JPYyTUMH
SJIpaMH,

3. Ilpu a-pacmane
1) 3apsan sapa He n3menuTcs, Magca A7pa yMEHbIIACTCA Ha 4 a.e.M.;

2) 3apsin snpa yMeHbIIaeTCs Ha Je, Macca spa YMEHbIIaeTes Ha 4 a.e.M.;
3) 3apsn aapa yMeHBIIAeTCs Ha Je, Macca Spa He MEHSETCS,

4) 3apsin sapa yMenslnaeTcs Ha 4e, Macca SApa YMEHBINAETCs Ha 2 a.€.M.

4. Kakas nonsd pajMOAaKTHBHBIX aTOMOB OCTAHETCS He pacliaBLIeHCs yepe3 HHTEpBall

BPEMEHH, PaBHBIA BYM LEpHOJaM I0JIypacnaia

241
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1) 50% 2) 67% 3)[33% 4)75% 5) 25% ?

5. Ckonbko a- U 3- pacnagoB A0KHO IPOU3OUTH, YTOOEI HECTAOUITLHEIH H30TOII AMEePUITHS
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1)8 o m 4B 3)6ausp
2)%awu3p 4)7an3p

14 ¢%J

6. Slnpo asota 7 3axsarmflo & -4acTHIy (2
dIIeMeHTa 00pa3oBaioch?

17 17 16
not 28950 F

¥ HCILyCTHJIO IIPOTOH. SIIpO Kakoro

6 17
e O N
4) 8 5) 7
9 Be § 2 H 10
7. Slnpo Gepumus 4, norngrus nefitpon ! | npespamaetcs B spo Gopa 5 . Kaxas
YaCTUIIA IIPH ITOM BEIOpackIBaeTCs )]

Dp 2)n 3)a 4e 5) ucmyckaercst /' -kBanT

M —>e +V,+W ,

8. Peakuus # He MOXET HIITH U3-3a HAPYIICHUS 3aKOHA COXPAHCHHUS
1) coMHOBOTO MOMEHTA UMILYJIHCA;

2) IENTOHHOTO 3apsya;

3) 3NeKTPUYECKOTO 3apsya.

9. 3aKOHOM COXPAHEHHS TEKTPHIECKOTO 3aps/a 3aNpelleHa PEaKITHs
i = +
l)lu —>e +Ve+V/4 3)n+Ve—>p+e

) HtP—>e +v, 4)V;,+7’l—>17+,u.

10. M3 npuBeIeHHBIX cXeM B3aHMONPEBPAICHU} JACTHIT AHHUTHIIAIUA COOTBETCTBYET

1)72-0_)7/4-7/ 2)p—>n+e_+ve 3)KO—-)7Z'++7Z'_ 4)e++e"——>7/—l-}/_

11. B mopsake BO3pacTaHdsi WHTEHCHBHOCTH (byHIaMeHTaNBLHEIE B3aUMOAEHCTBYS
pacnonararoTcs cneyromum obpasom

1) snexrpoMarmuTHOE, cmaboe, IpaBUTALHOHHOE, CHJIBHOE;

2) cnaboe, CHIIbHOE, IPaBATALOHHOE, SJIEKTPOMArauTHOE;

3) JJIEKTPOMArHUTHOE, IPABHTAIMOHHOE, Cllaboe, CHJIRHOE;

4) rpaBHTallHOHHOE, Caboe, HIIEKTPOMATHATHOE, CHITBHOE.

IIpomexyTounasa aTTecTaMM IPOXOIMT B POpME SK3aMEHA.

Bomnpock x sx3ameny

1. TemmoBoe wm3mydenue. |PaBHOBeCHOE W3NydeHHe. XapaKTepUCTHKHA  TEILUIOBOTO
H3ITy4eHHS.

2. AGcomoTHo uepHoe Tenf). 3axon Kupxroda. 3akon Credana-bonbriMana u 3axkon
Buna.

3. PacnpenencHue sHepruu| B CIEeKTpe aGCOMIOTHO gepHoro tena. ®opmyna Pomes-

Jloxunca. VibsTpaduoneronas karactpoda.

Ksanrtosas runoresa n Gpopmysna [lnanka

Buemnuii poroanextpuueckuit >3pdext u ero 3akonst. GoTOHEL.

Oddext Komnrona u ero [reopus.

Mogens atoma Pesepdopjia. [Tocrynats: Bopa. ATom BOZOpOJA.

I'mnotesa ne Bpoins. DxcnepuveHTannHOe MOATBEpIKICHHE BOTHOBHIX CBOMCTB

MHKpOYACTHII,

9. CooTHomIeHHE HEOIIPEIEICHHOCTEIH.

10. BonroBas ¢hyHKIHs, €€ CHOMCTBA U CTATHCTHYECKHI CMBICIL.

11. HecranmonapHoe ypasrenue I1peaunrepa.

© NG e




12.
13.
14.
5
16.

CranuoHapHOe ypaBHEH]
YacThia B MOTEHIHAIBH
ITpoxoxaeHue YacTHIIE]

KBanTOBEI# rapmMonmnyec
VYpasrenue HlIpeaunrepd
MarHUTHOE KBaHTOBBIE Yl
17. KpanTOBaHmEe sHEpruu

IIpaBuio orbopa.

18. OpbuTanbHBIM 1 MarHuT
19. CoGcTBeHHBINM MexaHHY
MAarHUTHEII MOMEHT 3JIEK

|

te Ulpenunrepa.

0i sMe.

Hepe3 MOTCHIMANBHELA Gaphbep.
KHH OCLHIIIATOP.

{ VL SJICKTPOHA B aTOME BOJOPOJA. FJ'I?B.BHOG, 0p6I/ITa.HBHOC 41
clia.

DICKTPOHA B aroMe BOJOpoOJA. CHeKTp aroMa BoOOOpoOAa.

11 MOMEHT BJIEKTPOHA.
CCKHH MOMEHT HMIIylbca 3MeKTpoHa (cmun), CIUHOBBIM

rpoHa. CrIMHOBOE ¥ MarHUTHOE CIIMHOBOE KBAHTOBEIE UHCIIA.
Omnsrt tepna u epnaxa,

ol

20. Tlpunnun 3anpera [Tayiy. Tlepuoauyeckas cucTeMa dieMenToB MeHIeeesa.

21. Tlornomenne, CIOHTAaHHOE W  HHAYLHPOBAHHOE u3irydenne. KosddunuenTs
OiHImTelHA.

2. Jlazepsr. Ipunnum jeiictpus masepos.

23. Kmaccuueckas TeOpHS Te[UI0eMKOCTH. 3akoH J{oonra u I1TH.

24. KBaHTOBas TEOpHS TEIUIOEMKOCTH DUHIITEHHA.

25. Teopus Termoemkoctn Jg6as. ®onousL

26. bosonsr u ¢depmuonk. [IoHATHE O KBAHTOBBIX CTATHCTHKAX Bose-DiHmrelina u
DOepmu-/upaka.

27. DHepreTHYecKue 30HBI B KpUCTAIIAX.

28. Pacnpenenenne JIEKTPOHOB MO 3HEPreTHYSCKUM 30HAM. Knaccuduxanus teepanix
TEJI Ha METAJUTBL, TIOJIYHPOBOIHAKY B AU3JIEKTPHKH.

29. Cob6cTReHHAS M IPUMECHAS TIPOBOAUMOCTH ITOJIYIIPOBOAHHKOB.

30. OnexTponpoBOAHOCTE TBEPJIBIX TeJL Temmneparypras 3aBHCUMOCTH
9JICKTPOTIPOBOTHOCTH METAIUIOB M MIOJYIPOBOAHHKOB. Y poBeHb Depmu.

31. P-n nepexon. [ToaynpoBoJHIKOBEIE JHOMEL

32, XapakTepHCTHKH aTOMHQGro fapa. Moaemu aToMHOro snpa. Macca U 3HEprus cBs3u
anpa.

33. 3aKoHBI paTMOAKTHBHOTO|pacnaza. Anbda-, Gera- 1 raMMa-Hu3J1y4eHHE.

34. SlnepHble peakuyy W 3aK(HBI COXpaHCHHs. Peakims nereHus anep. Llennas peakius

JICJICHNS,
35. Peaxiug cunresa aTOMHE]
36. Bujw! B3auMoneiicTBHi 1
37. MeToxmpl perucTpanum i
38. YacTHIEl ¥ aHTHYACTHITEI
CamocrosiTesibHan paGora ¢

1. AynutopHas camocT
Ha 1a0OPaTOPHBIX U MPAKTUYECKHUX
2. Breaymuropnas ca

YriyOneHHOM HW3ydYeHHH TUCIIAILT
nmabopaTopHbIM paboram. OCHOBHC

x anep. [IpoGnema ynpaBiisseMbIX TepMOSIEPHBIX PEaKIHIA.
ilcnaccmbnxaum 3JIEMEHTAPHBIX YACTHIL.

'MCHTAPHBIX YacTHL(. KocMudeckue Tyuw.

1HCI‘/’ITpI/IHO. KBapkw.

lfyI[CHTOB BKJIIOYAET B ¢eO;

OATeIbHAA paboTa CTyJAeHTa [0 AMCIUIUIMHE BEHIIONHIETCS
AHATUAX IIPU PENICHUH 3a/1a4.

MOCTOSITEIBHAsT  paboTa BBIIONHSETCS CTYAEHTOM IIpH
MHBI TI0 TeMe NPOWNECHHOW JEKIMH, MPH IOATOTOBKE K
Wi popmoit camocTosTENBHOM PaGOTE! CTYACHTA SIBJISIETCS

H3Yy4YCHHE KOHCHEKTa JIEKIH, PECKOMEHIOBaHHOH JIUTCPATypHhI.

CamocrosTensHas paGoTa 3as
MOXET OCYILIECTBIATECA HA JIEKILH

3aHATUAX, KOHCynbTanusax. Kax ¢
paboTa CTYAEHTOB MpEACTaBISCT C

110 IPHOOPETEHUIO 3HAHMUM, OCYIIEC]
KoHTponb BHITOIHEH S caMO

EpIIaeT 3aa4l BCEX APYTHX BUAOB y4eGHOTO Iporecca
(X, CEMHHApaX, MPAaKTHYECKUX B3aHATHUSX, JaGOPaTOPHBIX
OpMa OpraHM3alud y4eOHOTO MPOIECCa CAMOCTOSTEIbHAS
DGOIl IeNeHANPABICHAYIO CHCTEMATHYECKYIO JIeSTEIBHOCTD
(BIISIEMYIO BHE &y TUTOPHH.

TOSITE/IBHON pabOThI OCYINECTBIISIETCA B X0/ BEIIOTHEHUS 1

3aIMTH! TAOOPATOPHEIX PaGoT MO NMCIMILIMHE, IIPA BHIIOTHEHHH TPAKTUYECKHX 3a7aHuH, Ha

OK3aMCHE.

BOII_DOCBI JUIA KOHTPOJISL caMod

TOATENBHOM paboThI




l. Kaxoe m3myueHHe Ha3bIBACTCS TEIUIOBEIM, M YEM OHO OTIMYAETCH OT OpYyrux
(epeyrcuTe KaKKX) BUIOB U3IYYeHUS?

2. [laliTe ompeneiieHHs OCHOBHBIX XapaKTEPHCTHK TEILIOBOTO usnyuenus. Kakoe teio
Ha3bIBACTCA aOCOJIFOTHO YepHBIM?

Kaxolf BHZ uMeeT pacripenielieniie SHEPrHH B CIEKTpe aGCOMIOTHO HEPHOTO Tena?

Hapucyiite xpusble pacipeeneuus B 3aBHCEMOCTH OT JUIMHEI (MnM 9aCTOTHI) BOJHEI

3. Cdopmymupyiite 3akon Kupxroga.
4,

Uit aByX temueparyp (T2>T1).
5. Cdopmynupyiire 3aKkoHH|

Credana — Bonmprimana u cMmelmenus Buna.

6. 3anmmmre dopmyny Pones - JhxuHca W TOsSCHHTE CyThb "ynmpTpadHOoIeTOBON

KaTacTpodn'.
7. 3anumute Gopmyay Ilna

HKa U IIOACHUTE CYTh €T0 KBAHTOBOH I'MIIOTE3EI,

8. Kakoe u3 Ten, uepHOE H[IH HEUCPHOE, MMEET BHINE TEMIEPATYDPY, SCIH X SIPKOCTH

OJUHAKOBEI?
9. B uem cocrour sBiIEHHE,

HaseIBaeMoe poToaddhexrom.

10. Coopmymapyiite 3axomsr ¢oroshdexta. B ueM 3TH  3aKOHEI IIPOTABOpEYAT

NIPEICTaBICHHUAM KJIACCU®
11. Kax xagecTBeHHO, Cle Ty

ecKoM puzmKun?
fl BOTHOBO! KapTHHE U3JIy4eHHS, O0BSICHUTD GoTodPdhexT?

12.  OGmwsacauTe 3aKxoHsI GoToadhdexra, Hexons us dbopMyer DUHIITENHHA.
13. Yro Takoe xpacHas rpaguua ¢porosdpdexta. Uem omnpeseseTcs YHCIOBOE 3HAUCHHUE

rpaHMYHOH YacToTHI? UTo
14. Yro Takoe ¢horoanement

BIIUSET Ha IOJIOXKEHUE KPaCHOM rpaHuibl hoTodddexTa?
M KaKoBa ero BOJIbTAMIIEPHAst XapaKTEPUCTHKA?

15. Tlouyemy Oblna OTBEpruyTa Mosens atoma TOMIICOHA?
16. B uém npoTuBOpeuns npeanoKeHHoN Pesepdoprom maneraproit Mmosenn atoma?

17. B uweM cymmHoCTh Te
noctynarsl bopa. Kakoser
18. Cuexrpsr aromoB. Crext
19. Kakme THmel coymape
SJIEKTPUYECKHUM IIOJIEM, U
20. B uéMm 3akmouaercs omn
clieaTh Ha OCHOBAHMH OIl
21. Kaxkue KBaHTOBBIE yHCIIA
22. Yewm ompejiensgercs deK]

23. O6macHuTE TpoLece 06pz
24. Ot 4ero 3aBUCST IIUPHH;
25. KaxkoBa 30HHast CTPyKTY]]

26, OOwBsacHUTE
IIOJTyTIPOBOJIHHKOB.

MEXaHUZM

OpHH  aroMa, mpeIoXeHHOH bopom? Cdopmyupyiite

HenocTaTku Teopun bopa?

panbHBIC CEPUH aTOMa BOJOPOAA.

PHUH  BOSMOXHBI MEXIY O3JIEKTPOHAMH,
aToOMaMu?

biT Opanka u I'epua, ¥ Kaxue OCHOBHBIC BBIBOJIBI MOYKHO
biTa?

ONHCHIBAIOT COCTOSHUE MUKPOYACTHIIL?

'POHHOE COCTOSIHUE M30JIMPOBAHHOTO aToMa’?

I30BAHUS SHEPTETHYECKHX 30H B TBEPJIOM TeIIE.

! Pa3peIICHHOM 30HBI X 9HCIIO yPOBHEH B Hell?

A IPOBOHUKA, HOJNYIIPOBOIHUKA U H30JIATOpPa?
coOCTBeHHOIM u NIPUMECHOU IIPOBOAUMOCTH

YCKOPSEMBbIMU

27. Kaxos usmueckuii cMBIQI MoHATHS ypoBHS Depmu?

28. Uem oOBsACHSETCS pasiavdde TEMIEPATYPHON 3aBUCHMOCTH SIIEKTPOIPOBOJHOCTH Y

METAJIOB U IIOIYIPOBOAHHKOB?
29. OOBACHUTE 3aBHCHUMOCTE
HOCHTeIeH 3aps/a B 0.1y IPOBOJHMKAX OT TEMIIEPATYPEL

IIOJIOXKCHUA YPOBHS (DepMI/I H KOHIICHTpaluu CBO60I[HI:1X

30. OGbscuute GusHIecKHe [IPOIECCHI, MPOUCXOITME IPH 06PA3OBAHHY p-n mepexoa.
31. Hapucyiite sHepreTuueckue 30HEI B OGNACTH p-h IEPeXola M OOLSCHUTE, B ueM

COCTOUT IEHCTBHE BHEIITHEIO SJICKTPHYECKOTO MOJISA HA p-n NepeEXO M.

32. Yro Ha3sBaeTcH pany
PamTHoOaKTUBHEIX ?

DakTUBHOCTBIO? Kakue IIpOMECCEI OTHOCATCSA K quCIy

33. Ha 4em ocHoBan HpHHHIEl PETHCTPAllNK ¥ U3MEPEHHUS PAJMOAKTUBHOTO M3ITYUEHHUS?

Kakne npubops! npumensi

i TCS JUIA DTHX LeJIeii?

34. OO6BACHUTE yCTPONUCTBO ¥ IPUHIAI ASHCTBHS cueTYHKa I elirepa.
35. OnuimTe MpoIecchl, IPQUCXOASIIUE B ra30Pa3PsIHbIX CIETIHKAX.




36. Ilepeuncnure ¢usuuec
H3IY4EHHS C BEIIECTBOM.
B ugem 3akmougarorcs
3IIEKTPOHOB Ha 3IEKTPOHE
38. Uem oOycnoBneHsl T
OMIOLIAIOINYIO cpexy?
39. YTo NpOUCXOMUT IIpH 11}
40. KakxoBbsl 0COOEHHOCTH I
YaCTHI U B-M3IIydeHus, M)

37.
1

b

7. YYEBHO-METO/JNYK

U

a) OCHOBHAN JIATEPATYpa™:
1. ®uzuka. BonHoBas onrug
anepuoit ¢msuxu: Yue6. moc. / C.

K

E

(HC IIPOIIECCHI, MPOUCXOAAIIHE TIPH B3aUMOJICHCTBHH

B-

IPOLECCHl  YIPYIOro paccesHHS HICKTPOHOB SAIpaMH,
X?
OTEPH OHEPrMM YacTHIBl IIPH INPOXOXICHAU  depe3

OXOMKJICHHH JJICKTPOHA Yepe3 IOTTOTUTENS?
POXOXK/ICHUS Hepe3 IOITOTUTENh MOHOPHEPreTUUECKHX [-
ICFOIIET0 HENPEPBIBHBIA SHEPTETHIESCKUI CIIEKTp?

CKOE U HHOOPMAIIMOHHOE OBECIIEYEHUE
MCIUATLIMHEI (MOJY JISA)

a. KBantoBas mpupozpa usnmydenus. DIEeMEHTH aTOMHOW u
1.Kysuenos, A.M.JIunep - 3-e usn., nepepa6. u gom. - M.

Bysos. yue6.: HUL] MTHO®PA-M, 2( 15-212 ¢.: 60x90 1/16.(1r) ISBN 978-5-9558-0350-0.

2
Ctpoenue u pusuueckue cBoiicTBa
Bymxepua 1.J1.— DiteKTpoH. TEKCT
¢.— Pexum pocryna: http://www.ip

3. I'ankun A.®. Jlexuuu 1o (
Ilpoxomera ; Baagumupceknit
['puropresrya u Hukonas I'puropy
roCyapCTBEHHBIN YHUBEPCUTET UM
CroneroBerx (Bal'V), -U. 5: Ks
nannsie (1 ¢aiin: 4,16 MG) .— 20
Bubmuorp.: ¢. 92 .— CroGomubiii
Microsoft Office Word .— <URL:h

0) qomoTHHTESBHASN JIHTEPAT

1. EBcuna E.M. Omrrrka. Oct
y4eOHO-METOANYIECKOe MocobHe 11
B.B.— DneKTpoH.TeKCTOBEIE JAHHD
urerutyT, 3bC ACB, 2011.— 107
OBC «IPRbooks».

2. AnmatoB A.B. @usuxa. A1
AnmaroB A.B.— D3mexTpon.TeKcT
OusHeca,  Bysosckoe
http://www.iprbookshop.ru/11355.—

3. XKapenosa C.B. ®usuka ar
METONMYECKHE YKa3aHUs K nabope
[Ipoxomesa, E. JI. Illamanckas ;

>

Kadenpa ¢usuku u nmpukmagnoit m

TeKCTOBEIE HaHHBIe (1 daiin : 43]
yauBepcuteT (Bnl'Y), 2010 .— 38 ¢,

!

00pa3on

TamneikoBa-Byimke | 4 LW, ®usmka. Yacts 2. Onruka. Ksantosas Gusnxa.

entecTra [DNeKTpOHHEIH pecypc]: yueOuuk/ TambskoBa-
BEIC JIaHHBIE.— Munck: Brimmaitmas mxoia, 2014.— 232
bookshop.ru/35563.— DBC «IPRbooksy.

yusmKe [DNeKTPoHHEIA pecype] : [B4.] / A. @. Fankun, H. C.

FOCYapCTBEHHBIA  YHHUBEPCHUTET MMEHH AJeKkcanapa
crda CronetoBeix (Bnl'V).— Buamumup : BnaguMupckuii
eHH AJiekcaHapa I'puropsesuda u Huxonas 'puropbeuua
dHTOBas U sACpHAas (QU3NKa.— DJICKTPOHHEIE TEKCTOBHIC
|5 .— 94 c. : un., Tabn. — 3arnaBue ¢ TUTYyMA SKpaHa.—
TOCTYIl B 3JICKTPOHHBIX YUTAIBHBIX 3aaX OHOIMOTEKH .—
tp://e.lib.visu.ru/bitstream/123456789/4025/1/00560.doc>.
ypa*:

BBl KBAHTOBOM U siepHOl Gu3nky [DneKTpoHHbI pecype]:

W
13

|

:g) nabopaTopHEIX paboT no ¢usuxe/ Epcuna E.M., CoGonesa

e.— AcTpaxaHb: ACTpaxaHCKHI HHXKEHEPHO-CTPOHTEILHBIH
¢.— Pexum foctyma: http://www.iprbookshop.ru/17059.—

lomMHas (pu3uka [DNneKTpoHHBIT pecype]: yueGHOe mocobue/

OBbIC naHHbIe.— Bonrorpax: Bonrorpaickuit mHCTHTYT
aHue, 2009.— 116 ¢—  Pexum  moctyma:
+ OBC «IPRbooks»

(
1

)MOB M MOJIEKYJL. flneprnas usuka [Dnekrponusiii pecypc] :
ropHbiM paGoram mo ¢usmke / C. B. Xapenosa, H. C.
Bragumupckuit rocynaperseHHbit ynusepeuter (Biul'V),
areMatHkd ; rox pex. E. JI. Illamanckast .— DiekTpoHnble
K6) .— Bnagumup : Bragumupckuii rocymapcTBEHHBIN
! MIL., TabJ1. — 3aryaBye ¢ THTYJa 9KpaHa .— DJIeKTPOHHAs

BEPCHA NeYaTHOH myGnuKammu .— BuGmmorp.: ¢. 36 .— CroGommsrii goctyn .— Adobe Acrobat

Reader 4.0 .— <URL:http://e.lib.vls

4. XKapernosa C.B. Owusuxa

yKasaHus K JabopaTopHEIM paborTal
[lamanckast ; Bnagmmupckuii rocy
OPUKIIATHON MaTeMaTHKH ; TOJ pej

daiin : 356 K6) .— Biagumup : Bn
— 40 c¢. : w1, Tabn. — 3arnas

.]l.ru/bitstreamfl23456789/2065/3/00706.pdf>.

rBEPAOro Tema [DIEKTPOHHBIN pecypc] : MeTomHYecKue
t o dusuke / C. B. JKapenosa, H. C. Ipoxomesa, E. JI,
napcTBeHHblid ynuBepcurer (Bal'V), Kadenpa dusuku n
C. B. Xapenosa .— DieKTpOHHBIE TEKCTOBBIE JaHHbIE (1
AIMMHPCKHI rocyapcTBennbiid yausepeuter (Bal'V), 2010
(€ C TUTyJIa 9KpaHa .— OJEKTPOHHAs BEPCHs II€YaTHOMH

N




mybnukanuu .— buGmorp.: ¢. 38

<URL:http://e.lib.vlsu.ru/bitstream
5. IIpokomena, Hapemxna

pecype] / H. C. Ilpoxoiuesa ; Bia,

!.— CBoGoxuerit noctyn .— Adobe Acrobat Reader 4.0 .—
123456789/2088/3/00703.pdf>.
Cepreesna. COopHEK 3agau 10 (u3uKe [DIEKTPOHHBIN

MHUPCKHii rocy1apcTBeHHEIH yHIBepcuTeT (Bnl'Y) .— U3,

2-e, MCIIP. U JOI. — DJIEKTPOHH!
Brapumupcekuit rocyaapcTBeHHbIN
9KpaHa .— OJIECKTPOHHAS BEPCHA T]
TOCTYII Adobe  Acrobat
<URL:http://e.lib.vlsu.ru/bitstream

B) NCPHOIUICCKHE H3aHUA}

1. Kypran «KBanroBas
http://www.mathnet.ru/qe/archive.

8. MATEPUAJ

JIeKIMOHHBIE AyJIUTOPHH O
IPOCKIIMOHHBIX CUCTEM, IPOCKTOP
AymuaTopun U1 mpOBEACHH
BBIOJIHEHH S 1a00paTOPHBIX paboT
6.1. Onpenenenue nocrosunoi Cre
6.2. zy4yenue Bremmero potosd¢
6.3. Onpenenenue pe30HAHCHOTO II(
6.6. 3ydyeHne TeMepaTypHoOii 3aB
6.7. YI3yyeHHe BONbT-aMIIEPHEIX X4
6.8. MzydyeHue BOIBTAMIIEPHEIX Xa
JlekuMOHHBIE ayTUTOPHH OC
IPOEKIIHOHHBIX CHCTEM, TPOEKTOPO
AymuTopuH IS TPOBEACHH
KOMITBIOTEPAMH, OOBEIUHEHHBIMH B
HEOOXOAUMBIM CHCTEMHBIM M ITPHUKJ]

K

mamenm JOCKOM (IUIs1 Melna WM MapKepa), 3KpaHoM s

¢ TeKcToBble JaHHbe (1 Qaitn : 593 K6) .— Buagumup :
yuusepcuteT (Bial'Y), 2010 .— 66 c. — 3arnasue ¢ taTyna
cuaTHOM my6umkanuu .— bubmmorp.: ¢. 64 .— CBo6GomHbBIH
Reader 4.0 ISBN  978-5-9984-0043-8
123456789/1871/3/00749.pdf>.

DJIEKTPOHUKA». ApDXUB HOMEpOB. Pexxum  goctyma:

bHO-TEXHUYECKOE OBECIEYEBHUE
TACHUTLINHEI (MOJ[YJIST)

1 HOyTOYKOM.
i NabOpaTOPHBIX 3aHATHIM OCHALICHBI YCTAHOBKAMM JUIS

(hbana-bonpnmana.

CKTA,

yTeHIMasa Bo30y X neHus aToMa MetoroM ®panka - epra.
CHMOCTH COIIPOTHUBJICHUS MOIYIPOBOAHUKOB.

aKTEPHCTHK TEPMOYYBCTBUTEBLHBIX COIPOTHBIICHUI].
KTEPUCTHK (BOTOCOMPOTHBIICHHMS.

aleHb! TOCKOM (1 Mejla WM Mapkepa), SKpaHoM IS
i ¥ HOYTOYKOM.

Sl 33HATHH OCHAINEHBI COBPEMEHHBIMH II€PCOHANBHBIME
JIOKAJIBHYIO BBEMUCIIUTENBHYIO CETh M YKOMILIEKTOBAaHHBIMH
ANTHBIM [IPOTPAMMHBIM 00€CIICUEHHEM.
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Pa6ouas nporpamma o100peHa Ha

yueOHBIH rof

IIporokon 3acenanus kademper Ne

oT ronaa

3aBeayromuii kapempoit

Pabod9as nmporpamma ono6pena Ha

y4€OHBIH 1o

ITIpoToxon 3acenanus kadgenper Ne

oT rojaa

3aBenyromuit kadempoii

PaGouas nporpamma omo6pena Ha

y4eOHBIIH roj

[IpoTokon 3acemanus kadpeaper No

or roaa

3aBenyromuii kadbeapoit

"



