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1. HEJIX OCBOEHU JUCHHUIIJIMHBI (MOYJISA)

[ensmu  ocBoeHmss nucuumuMHbl  «@Du3uka»  sBisieTcss  obecreueHue  Oymaymiero
CrenuajucTa HayyHolt ¢u3uueckol 0a30if, Ha KOTOpPOM B BBICIIEH TEXHHYECKOH IIKOJIE
CTPOHTCS OOILIEHHIKECHEPHAs H ClielHalbHas NOAroToBKa. [locnenoBarensHoe usyuenue Gpusuku
BbIpa0baThIBaeT CHEHM(PHYECKHH METOJ MBIIUICHHS, (H3MYECKYI0 MHTYHIMIO, KOTOpHIC
OKa3bIBAIOTCS BEChbMa IUIOJOTBOPHBIMM M B ApPYrHX HaykaX. CHElHaTHCTBI, MOJIy4HBIIHE
mHpokoe (pu3KMKo-MaTeMaTHYeCKoe 00pa3oBaHHE, MOTYT CAMOCTOSTENBHO OCBAHBATh HOBBIE
TEXHUYECKUE HAIPaBJICHHs, YCIIEIHO paboTaTh B HUX, JIETKO MEPEXOIUTH OT pPEIleHHs OJIHHX
3aja4 K APYruM, HCKaTh HECTAaHJAAPTHbIE M HETPANUIMOHHEIC MYTH, YTO OCOOEHHO BaXKHO s
MpO(eCCHOHATBLHON MOOHIIBHOCTH CIIEIHATHCTOB B YCIOBHAX YCKOPEHHOIO Pa3BUTHS TEXHHKH.
3amauu TUCUHUIUIHHBL
® TeOpeTHYeCKas IOArOTOBKa B 00nacTH (H3MKH, MO3BONSIOMAS OyIyIIHM HHMKEHEpaM
OPHEHTHPOBATHECS B MOTOKE HAYYHOH M TEXHMUYECKOH MHpOpMaIMK U o0ecrieunBaromas um
BO3MOXKHOCTB HCIIOJIb30BAHUS HOBBIX (PM3MYECKHX NPHHIUIIOB B T€X 00JIACTSAX, B KOTOPHIX
OHH CIIELHATH3HPYIOTCS

® (OpMHUPOBAHHE HAYYHOTO MBIIUICHHS, B YAaCTHOCTH NPABHJILHOTO TOHHMAHHS T'DAHHII
IPUMEHUMOCTH Pa3JIMYHBIX (PH3MYECKHX MOHSITHH, 3aKOHOB, TEOPHIl W YMEHMS OLEHHMBATh
CTEIIEHb IOCTOBEPHOCTH PE3yJIbTATOB, MOJYUYEHHBIX C IOMOIIBIO IKCIIEPUMEHTAIBHEIX WM
MaTEMaTHYECKHX METOJIOB UCCIICI0BAHHS;

* BbIPAbOTKA IPHEMOB ¥ HABBIKOB PEIICHHI KOHKPETHBIX 3a/1a4 U3 Pa3HbIX obJacTell HHU3HKH,
IIOMOTAIOLINX CTY/ICHTaM B JAlbHEHIIEM pellaTh HHKEHEPHEIE 3a1a4H.

® 03HaKOMJICHHE CTYICHTOB C COBPEMEHHOW Hay4HOM anmapaTypoil H BBIpabOTKa y HHX
HaYyajbHBIX HABBIKOB IIPOBEJEHHS  OKCIEPHUMEHTAJIBHBIX HAYYHBIX  HCCJIE0BaHHIi
Pa3HYHbIX (U3HYECKUX ABJIEHUH H OLEHKH MIOrPEIIHOCTEN H3MEPEeHHMIA.

2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OIIOII BO

HNucnunimHa «®Puiznka» oTHOcHTCs K  0OasoBoff uactH Oyoka B.1  OCHOBHOI
npoeccHOHANBHON 00pasoBaTenbHON HporpaMmbl. W3ydeHwe MMCIHILTHHBI IIPOXOIHT BO
BTOPOM CEMECTpE.

Jis yememHoro ocBoeHMs Kypca (H3HMKH CTYJAEHTaM HeOOGXOMMMO 3HATh ClIEIyIOIIHE
paszensl Beiciuel MateMaTuky: J{uddepennmansHoe ucuncienue, MaTerpaasHoe HCUHCIICHHE,
AHalUTHYeCKass TeOMETpHs W JuHelHas anrebpa, Psagpl, DieMeHTHI BEKTOPHOI'0 aHajau3a,
DyHKIHH KOMIUICKCHOTO nepeMeHHoro, JlubdepeHnnanshble ypaBHeHUS, DIEMEHTH TEOPHH
BEPOATHOCTEH U MaTeMaTHYECKOH CTATHCTHKH.

OcBoenue IUCHMIIMHBI HEOOXOMMMO Ul M3yYeHHs! TAKHX JMCIMIUIMH Y4eGHOro IUiaHa
kak «ConpoTupienne Marepuanos», «['uapasmuka», «[IpakTHka MO HOTYYEHHIO HEPBUYHBIX
MPO(ECCHOHATBHBIX YMEHHI H HABBIKOB, B TOM YHCIIE TIEPBMYHBIX YMEHHII M HABBIKOB Hay4HO-
HCCII/IOBATENBCKOM  JiedTeNbHOCTHY, «TexHomoruss 00pabOTKM  KOHIEHTPHPOBAHHBLIMH
IIOTOKaMH 3HEPTHH» U JIp.

3. KOMIIETEHIIHH OBYYAIOIIETOCS, ©OPMHPYEMBIE B PE3YJIbTATE
OCBOEHHS TUCIHUTLTUHBI (MO/LYJIS)

B pesynbrare 0CBOEHHS NMCHMIUIMHBI OOYYAIOIMHCS JOJDKEH OBNAAETh CIEIYIOIHMHE
KOMIIGTEHIIUSIMH :
- CIOCOOHOCTHIO K CaMOOpraHu3aluy i camoobpaszosanuio (OK-5).
‘B pesynbrare ocBOCHHMS TUCLMILIMHEI 00YYaIONIHIACS JOIDKEH JIEMOHCTPHPOBATH CIIEIYIOIIHE
pe3ynbTaThl 00pa3oBaHMs:
1) 3uaTk:



L4 (bYH.[[aMCHTaIIbHBIe 3aKOHBI IMPHPOABI U MaTeMaTHYECKHE 3aKOHOMEPHOCTH B obnactu

kBaHTOBOM puzuku (OK-5).
2) YMmeTs:

® [IPUMEHSTh MaTeMaTHYECKHE METOJIBI JUTS pelieHus npakTudeckux 3amad (OK-5).

3) Bnanets:

® HaBBIKAMH KOPPEKTHO ()OpMYJIHPOBAThH €CTeCTBeHHOHAyuUHbIe 3agaun (OK-5).

4. CTPYKTYPA U COJAEPKAHUE JUCHHUILIAHBI (MOIY.JIST)

OO6u1as Tpy10eMKOCTb AUCIMIUTMHBI COCTABIIAET 4 3a4eTHBIX €IHHMILB], 144 yaca.

Buast yueGHoit paboTsl, BKItOYas Obien MopMbI TEKYLLETO
] CaMOCTOATEIIBHYH) paﬁ(rry CTYJCHTOB Giioi KOHTPOJIA
g H TPYA0EMKOCTS (B yacax) }!; :%O:EI yCIeBaeMOCTH
Ne Paznen (Tema) 5 § 2 2 o C NPUMEHEHHEM E’:‘;g:ﬁ;’;’"
n/n JHCLHIUTHHBI z 5 E - E - HHTCPAKTHBHBIX ) *
S § E g E E'E E E Q % Ml;'ronoa Gopea
o = 3 g 5] - (8 uacax / %) MPOMENKYTOUHOH
= = E E g8 E'E. 2 aTTecTalHu
= = < (no cemecmpam)
] | SORCHRON; s 1 14 4 - 16| - [ 14| - | 4/25% -
W3MTyHeHHs
DneMeHTbl KBaHTOBO# 5. PeliTuur-
2 | MexaHWKH ¥ aTOMHOH | 2 12 8 - 12 - 20 | - 8/40% KOHTpOJIL Nel
(hu3ukH
PeliTunr-
DneMeHTBI (PU3HKH 13- o KOHTpOJib Ne2
3 TBEPIOrO TeNa %] 16 4 i § © M ] AR
DnemMeHTbl PU3UKH Peiitunr-
Aa1pa 1 i 17- ) | r 3 KOHTpoOJb Ne3
4 3/IEMEHTaPHBIX % | 18 ¢ 18 = R
HACTHIL
Bcero 2|18 | 18 - 36 | - [54] - | 18/50% | Dx3amen(364)
Copepxanue pa3aesioB JHCHHILIHHbI
Kon-so npakTu- | nabopa-
TeMmel, pa3zfenbl JUCITMILTHHEI qacop | TEKWHH | e ipHAe cpe
Pasnen 1. KpanToBasi npHpoaa H3J1yueHHs 34 4 - 16 14
Jlexuus 1. 3aKOHBI TEIUIOBOTO H3JIyUYEHHS
16 2 - 8 6
Jlekuus 2. KBaHTOBBIE CBOHCTBA CBETA 18 2 - 8 8
Paznien 2. neMeHThI KBAHTOBOH MEXAHHKH H ATOMHOI
e ) 40 8 . 12 20
i3HKn
Jlekuus 3. CtpoeHue aToMa 12 2 - 6 4
Jlekuus 4. BonHoBble CBOHCTBa MMKPOYACTHL] 6 2 - - 4
Jlexuus 5. YpaBuenue lllpenunrepa 8 2 - - 6
Jlekuusa 6. ATom Bogopoaa 14 2 - 6 6
Pazpen 3. DiiemenThb! PU3HKH TBEPAOIo Tejia 22 4 - 8 10
Jlekums 7. TemmoeMKOCTh TBEPABIX Tell 6 2 - - 4
Jlexuus 8. 30HHas TeopUs TBEPABIX TeJl 16 2 - 8 6
Paspnen 4. Dnements! GU3HKH SAPA H 3JIeMEHTAPHBIX 12 ’ 10
YACTHAL
Jlekuus 9. ATomHOE sapo 12 2 - - 10
JK3aMeH 36
Wroro 144 18 - 36 54




S. OBPA3OBATEJIBHBIE TEXHOJIOTUHA

® JIGKIIMOHHO-CEMHHapCKas cHcTeMa o00ydeHus (TpaguLMOHHBIE JIEKIHOHHBIE M
nabopaTopHBIE 3aHATHS);

¢ 00y4yeHHe B MaNbIX Ipynmnax (BBIIOJHEHHE JTabOpaTOPHEIX paboT B IpyImax U3 IByX HIH
TPEX YeIOBEK); )

® MacTep-KIaccel (JIEMOHCTpalUsA Ha MPAaKTHYECKUX 3aHSTHIX IMPHHIMIIOB pacuyeTa 3ajad
10 pa3InYHBIM TEMaMm);

® TPUMEHEHHE MYJIbTHMEIHA TEXHOJOIMH (IIPOBEICHHE JIEKIHMOHHBIX M CEMHHAPCKHX
3QHSATHH C MPUMEHEHHEM KOMIIBIOTEPHBIX MPE3CHTAIMI U JIeMOHCTPAIMOHHBIX POJIHKOB
C MOMOIIBIO IIPOEKTOPA HIIH KOMIIBIOTEPA);

* UH()OPMAIMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJOTHH (NMpHMEHEHHE WHPOPMAIHOHHBIX
TEXHOJIOTHI JUIs MOHHTOPHMHIa TEKYINEH yCIIeBaeMOCTH CTYIEHTOB H KOHTPOJIS 3HAHUIT).

6. OHEHOYHBIE CPEJCTBA JUISsI TEKYIIET'O KOHTPOJISA YCIIEBAEMOCTH,
NMPOMEKYTOYHOM ATTECTAIIUH 11O U'TOI'AM OCBOEHMS
AUCHUILIMHBI 1 YYEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI CTYJIEHTOB

Texkymuii KOHTPOIL yCIIEBaEMOCTH ABJISETCS PacHpeNeNEHHBIM H OCHOBAH HA OLEHKE
HECKOJIBKUX COCTABIISIOIINX. :

1. PesynbraThl peHTHHI-KOHTPOJIS.

2. BrImosHeHHe H 3amuTa 1ab0paTopHBIX paboT.

3. BhInonHeHUe MPaKTHYECKHUX 3aaHHii.

3aganung k pedTiHr-KouTpoJro Nel

1. Temneparypa abcomorno yeproro Tena T = 6000 K. Eciu Temnieparypy Tena yMEHBIIHTD B 2
pasa, TO SHEpPreTUYecKas CBETUMOCTh abCOJIFOTHO YEPHOTO Teja

1) ymenbmmTest B 4 pasa

2) yBenuyuTes B 16 pas

3) yBennuutes B 2 pasza

4) ymenpmutes B 16 pa3

2. Ecii JUHHA BOJIHBL, COOTBETCTBYIOIIAs MaKCHMyMy H3JlydeHHsl YMEHbIIHIAch B 4 pasa, TO
TeMIiepaTypa abCoMIOTHO YEPHOTO TeJla

1) yBenu4unacs B 2 pasa

2) ymeHpIuunacs B 4 pasza

3) yBenuuunack B 4 pasa

4) ymenpLMnace B 2 pasa

3. Eciin 3auepHEHHYIO TIJIACTHHKY, Ha KOTOPYIO ITaJiaeT CBET, 3aMEHHUTh HA 3€pPKaJbHYIO TOi JKe
IJIOLIAH, TO CBETOBOE JIaBJIEHHE

1) ocTaHeTcs HEM3MEHHBIM

2) yMeHbIIUTCA B 2 pasa

3) yBenuuuTes B 2 pasa

4. DIICKTPOH B aToMe IEPEeXOJHT H3 BO30OYKIEHHOTO COCTOSAHMS C JHEpPrHel £, B OCHOBHOE
cocTosiHHE ¢ dHepruei Ey. [1pu stom ucmyckaercs poron. Macca ucnymeHnHoro ¢poTona paBHa
E, —E, E,— E; E -E; E,~E E +E;
2

2

1) ¢ 2) ¢ 3) he 4) he 5 ¢



5. Yacrora magaromero Ha ()OTONEMEHT M3JIy4EHUs] YMEHbINAeTcs BABoe. Bo ckombko pas
HY)XHO HM3MEHHMTh 3aJEp)KHBAOIEe HaNpsDKeHHE, eclH paboTol BBIXOAA 9JIEKTPOHA U3
MaTepHaia (poTo3IeMeHTa MOXKHO npeHeOpeys?

1) yBenuuuTh B 2 paza

2) yMEHBIIHUTH B 2 pa3a

3) yBEJIIMYUTH B V2 pas

4) yMEHBIIUTE B V2 pas
5) ocTaBUTE O3 U3MEHEHHM

6. [Ipu 3ameHe OJHOro MeTajia JPYTHM JUIHHA BOJHBI, COOTBETCTBYIOIIAsS KPACHON T'paHHMIIE
orospdexra, ymenpmaercsa. Pabora BEIX0Ia JUIst BTOPOro MeTauia 0 CpaBHEHHIO ¢ paboToii
BBIXO0/1a JUIS IEPBOTO

1) yBenuuuiachy

2) yMEeHBIIHIIACh

3) HE H3MEHHIaCh

7. Onprtel CToNeTOBA 110 UCCIENOBAHHUIO B3AUMOJCHCTBHS M3JIYYEHHS C METAILIAMH:
1) NO3BOJIMIIH OIPENIETUTE pa3Mephl AApa

2) MOATBEPAMIIH KBAHTOBYIO IPHPOAY H3TydYEHHS

3) NOATBEPIMIIN HATMYHE BOJHOBBIX CBOMCTB Y 3JIEKTPOHOB

4) MOATBEPMIIM I'HIIOTE3Y O AUCKPETHOM CIEKTPE SHEPIUH 3JIEKTPOHOB B aTOMaX

8. B addexre Komnrona dporon

1) BEIOMBAET 31EKTPOH C MOBEPXHOCTH BEIIECTBA

2) nepesaeT 31eKTPOHY YacTh 3HEPTHHM IIPH  YIPYTOM CTOJIKHOBEHHH
3) nepenaeT 3NEKTPOHY YacTh IHEPIUH IIPH HEYIIPYTOM CTOJNKHOBEHHH

9. Onbrter @panka u ['epra 0o HCCNeI0BAHUIO MIEKTPHIECKOTO paspsia B Iapax pTyTH:
1) NO3BOJIMIIH OIIPENIENIUTE pa3MephI Aapa

2) MOATBEPMIIM KBAHTOBYIO IPHPOAY H3Iy4EHHS

3) NOATBEPAMIN HAIUYHE BOJTHOBBIX CBOMCTB y 3JIEKTPOHOB

4) IOATBEPIMIIN THITOTE3Y O AUCKPETHOM CIIEKTPE SHEPIUH 3JIEKTPOHOB B aTOMAX

10. Ha pucynke n3o0pakeHsl CTallHOHAPHBIE OPOMTHI aTOMa BOZOPO/A COTJIACHO Mojenu Bopa,
a TaKKe YCIOBHO HM300pa)KeHbI NEPEXOJbl JIEKTPOHA C OJHON CTAlMOHAPHOW OpPOHTHI Ha
JAPYTyio, CONMPOBOXKIAIOIIMECS H3JIy4YeHHEM KBaHTa JHepruu. B ynerpaduosnerosoii ob6mactu
CIIEKTPa 3TH MEPeXO/bl JaloT cepuio Jlaiimana, B BUIUMOH — ceputo BanbMepa, B HHppakpacHoii
— cepuio [lamena. HauGonbineit yacToTe KBaHTa B BHIMMOM OGJACTH CIIEKTpa COOTBETCTBYET

MEPEXon




11. B Teopun Bopa panuyc n-oit KpyroBoit OpOUTEI 2JIEKTPOHA B aTOME BOJIOPOJA BHIPAXKAETCs
= . F, =K- n2
yepe3 paguyc IepBoi opOutel dopmymoit: 7 1 Onpenenure, kak H3MeHSETCS
KHHETHYECKas SHEPIHs 2JIEKTPOHA IIPH NEPeXo/ie C TpeThel OpOUTHI Ha MEPBYIO.

1) yBenuuuBaercs B 9 pa3

2) ymenb1naercs B 9 pa3

3) yBenuuuBaercs B 3 pasza

4) ymens1aercs B 3 pasa

5) He MeHsieTCs

12. OnsiTel JleBuccona u JxepMepa rmo Au¢pakiMy Ha KpECTaUIax:

1) mo3BoIMIM ONpeEeNUTh pa3Mephl sIpa

2) NOATBEPIMIIH KBAaHTOBYIO TIPHPO/TY H3ITydEHHs

3) NOATBEPANIIN HAIMYHE BOIHOBBIX CBOMCTB y 3JIEKTPOHOB

4) NOATBEPIMIIM THIIOTE3Y O AUCKPETHOM CIIEKTPE SHEPIHH JJIEKTPOHOB B aTOMaX

A
13. CpaBHuTE NMHHY BOJNHEI e Bpoitns /1 P nns mapuka maccot m = 0,2 r 1 npoToHA Maccoi
m= 1,67-10’27 KI', HMEIOIIHX OJMHAKOBBIE CKOPOCTH.
1)6,57-10%7
2) 8,35:107%7
3)6,57-10°%
4) 8,35-10°*

3aganng Kk peHTHHr-KOHTPOJIIO No2
1. CraunonapueiM ypaBHeHHeM Illpequnrepa uis 37€KTpoHa B BOIOPOIOIIOI0OHOM aToMe
SABJIAETCS YpaBHEHHE

2
1) d°x h
2
P pel 2 o
%) h? dngg
2.2
mo; x
KL i il N
2
3) 4 ]
quf + 2—?Ew =0
4) h
2. Ecin y — ¢yHKnHMs HMMeET BHJ, yKa3aHHBIH Ha PHCYHKE, TO BEPOSTHOCTh OGHAPYXKHThH
L L
— LR

3JICKTPOH Ha y4acCTKe 6 2 paBHa
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3. B KaKoM cily4yae S5HEpreTHYEeCKHi CIIEKTp BHCKT{))OHa CILJIOIIHOM?
1) anexTpoH B moTeHImMansHoH ame mupaaoi 107" M

2) JIEKTPOH B aTOMe -

3) 27IEKTPOH B MOJIEKYJIe BOAOPO/a

4) cBOOOIHBIH ITEKTPOH

4. MakcuManbHOE 3HAYEHHE IIPOCKIIMH MOMEHTa HMIIYJbCa 3JIEKTPOHA, HaXOMSIIErocs B f-
COCTOAHHH, HA HEfl'IpaBJICHHC BHEUIHETO MarHUTHOT'O I10JIs1 paBHO

Hh

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

5. CKOJ’IBKO pa3nntmr>1x COCTOSIHUH MOXKET UMECTh 3JICKTp0H C I'TaBHBIM KBAHTOBBIM YHCJIOM N =
49

1) 15

2) 48

3) 32

4) 54

6. OnpenenuTE aTOM, y KOTOPOrO B OCHOBHOM COCTOsSHHH 3aronsensl K, L, M — ciou u B N —
CJIOE PACIOJIOKEHBI 7 JIEKTPOHOB.

1} €l

2) Ge

3) Br

4) Ti

7. Cpena Ha3bIBaeTCA aKTHBHOM, €CJIM OHA

1) MONHOCTEIO MOTJIOIAET MaAOIIee Ha Hee H3TydeHHe
2) MOJIHOCTBIO pacCeHBaeT NaJalolee Ha Hee H3JTydeHHe
3) ycHIHMBaeT najgaloliee Ha Hee H3yYeHHE

8. Cucrema Hakayku J1azepa Mo3BOJISET



1) co3nath MHBEPCHYIO HACENIEHHOCTh B aKTHBHOM cpejie
2) BBI3BaTh BRIHYXKIICHHOE H3Jly4eHHe (OTOHOB
3) o0ecneunTh BBICOKYIO KOT€PEHTHOCTD JIA3EPHOTO H3JIYyYEHHUS

9. PaccMOTpMM [Ba KBaHTOBBIX COCTOSHHS, B KOTOPBIX HAXOJMTCA CHCTEMA aTOMOB, C
sHeprusmu E) u Ep, npuueM E; > E;. Cucrema OymeT HaXOIMTHCS B COCTOSIHHH C WHBEPCHOH
HACEJICHHOCTBIO, €CITH YHCIIO aToMOB N ¢ sHeprueit £, Oyuer

1) paBHO uHCITy aTOMOB N, C 9Hepruei E;

2) MeHbIIE, YeM N;

3) Gonbine, uem Ns.

10. Ilpunnun [Naynmu cnipasemms

1) s BeceX TOXKIECTBEHHBIX YACTHI] KBAHTOBOMEXAHHYECKOM CHCTEMBI
2) U1 CHCTEMBI TOXKIECTBEHHBIX 6030HOB

3) 71 CHCTEMBI TOXIECTBEHHBIX (JEPMHOHOB

11. Jlenenue gacTun Ha 6030HBI U (PEPMHOHBI ONPEIETIAETCS
1) TOIBKO IITABHBIM KBAaHTOBBIM YHCIIOM 71

2) TONBKO OPOUTATEHBIM KBAHTOBBIM YHCIIOM /

3) COHHOBBIM KBaHTOBBIM YHCJIOM 71

4) opOUTANBHBIM / ¥ MATHUTHBIM 777 KBAHTOBBIMH YHCIIAMH

12. 3aBHCHMOCTH MOJIIPHOH TeIIOeMKOCTH C); XHMHYECKH IPOCTBIX TBEPABIX TeN OT
TeMIepaTyphl IIpe/iCTaBlIeHa Ha rpaduke

Cum Cig
3R

Cwm Cm
3R 3R

0 T 0 ?F 0 T 0 .'a“
1) 2) 3) 4)

13.TenmoemkocTs cuctemsl, coctosmeit u3 N = 10%° knaccuueckux TPEXMEPHBIX HE3aBUCHUMBIX
FapMOHHYECKUX OCLMIUIATOPOB npu TeMnepatype T = 300 K, pasua

1) 414 /K

2) 4,14 Iw/K

3) 124,2 x]JIx/K

4) 41,4 xJIx/K

14. JleGaii mosyuus TEOPETHYECKYIO 3aBHCHMOCTh MOJAPHOH TeroeMkoctd Cjy OT
TEMIIePaTyphl, pacCMaTPUBas KPUCTAUTHYECKYIO PELIETKY KaK

1) cucreMy HEB3aHMMOIEHCTBYIOUIMX YaCTHIl, COBEPINAIONMX TEIUIOBBIE KOJEOAHHS ¢
pa3IMYHBIMH YaCTOTAMH

2) cuCTeMy CBS3aHHBIX 4YaCTHI[, COBEpIIAIONINX TEIIOBBIE KOJIEGAHHUS C OJHHAKOBBIMH
4aCTOTaAMH

3) cucTeMy CBS3aHHBIX YACTHII, COBEPIIAIIINX TEIUIOBbIE KONEGAHMS C PA3INYHBIMU YACTOTAMY
4) cHCTEMy HEB3aHMOJCHCTBYIOIMX YacTHIl, COBEPIIAIOIIMX TEIUIOBBIE KOJIEOAHHs ¢
OJMHAKOBBIMH YaCTOTAMH

15. BanenTHast 30Ha COGCTBEHHBIX 0JIyIIPOBOIHHKOB

1) yacTHYHO 3aHATa dTEKTPOHAMH

2) MOJTHOCTHIO 3aHSATA IIEKTPOHAMH

3) nepekpeIBaeTCs co cBOOOIHOM 30HOI BO30YKACHHBIX IHEPrHil



16. C yenu4eHneM TeMIepaTyphl 3JI€KTPONPOBOAHOCTD MOIYIIPOBOAHHKOB
1) yBenuuuBaercs

2) yMeHbIIaeTcs

3) He MeHseTCH

17. B obsiacTi HU3KHX TeMIEpaTyp y MOJYIPOBOIHUKOB Ipeobianaer
1) AbIpoYHast MPOBOAMMOCTE

2) 21eKTPOHHAs IPOBOAUMOCTE

3) cobcTBEHHAS TPOBOAMMOCTE

4) npuMecHas MPOBOAUMOCTh

3ananns K pedTHHr-KOHTPOJ K0 Ne3
1. JInis HyKJIOHOB BEPHBIMH SIBJISFOTCSI CIIEAYIOLIHE YTBEPKICHUS

+
1) mpoton obnanaer 3apsiaoMm, paBHbEIM €
2) ciMH HEHTPOHA MEHBIIE CIIUHA IPOTOHA
3) Macchl HYKJIOHOB IMPaKTHYECKH OJIHHAKOBBI

2. Yem MeHbIIE SHEPTUs CBSA3H sSIpa, TEM

1) 6onbire y Hero nedekt mace

2) MEHBIIYIO paboTy HyKHO COBEPIIMTH, YTOOEI PAa3eIUTh 5TO PO HA OTAETLHbBIC HYKJIOHBI

3) Goubliie SHEPTHUH BBIIETHTCS IPH Paclaze 3TOTO Spa Ha OTJIEbHbIE HYKIIOHbI

4) MEHbIIE ero 3Heprus MOKOs

5) MeHbIIe SHEPTHH BBIIETUTCS B PEaKIHH TEPMOSJIEPHOTO CHHTE3a 3TOTO sApa C APYTHMH
AIpamMu

3. Ilpu a-pacnane

1) 3apsan sapa He H3MEHHTCS, Macca Apa YMEHbIIAeTCS Ha 4 a.e.M.

2) 3apsn sjipa yMeHbIIaeTCs Ha 2e, Macca sapa yMeHbIIaeTces Ha 4 a.e.M.
3) 3apsan spa yMeHbIIaeTCs Ha 2e, Macca sapa He MeHseTCs

4) 3apsan siipa yMeHbIIaeTcs Ha 4e, Macca a1pa yMeHbIIaeTcs Ha 2 a.e.M.

4. Kakast 01151 pajoakTHBHBIX aTOMOB OCTAHETCs HE PAaCIaBLICHCs Yepe3 MHTEpPBAN BPEMEHH,
paBHBIH IBYM NepHo/IaM mnoypacraza?

1) 50%

2) 67%

3) 33%

4) 75%

5)25%

5. Ckosipko @- ¥ - pacmazoB JOJDKHO TPOM30MTH, YTOOBI HECTAGMIBHBIA H30TON aMepHIIHs

95 NPEBPATHJICA B CTaOMIBHEIN H30TON BHCMyTa 837" 72

1)8awud4p
2)9awu3p
3)6ausp
4)7aul3p

14 (4 )
6. Slapo asora 7 zaxBatiio & -yactumy 2 M HCIIyCTHJIO IIPOTOH. SIapo Kakoro
aJieMeHTa 00pa30Banoch?
175
F
1) 9



9 2 H 10
7. Snpo Gepuiims 4Be, nornotus aetitpon | * | mpeppamaercs B aapo Gopa ° . Kaxas
YacTHIa IIPH 3TOM BBIOpackIBaeTcs?

Dp

2)n

3) &«

4y e

5) mcmyckaercs 7 -kBaHT

W —e +v, +v,
8. Peakuus HE MOJKET HATH H3-3a HAPYILICHUS 3aKOHA COXpaHEeHHS

1) CIHHOBOrO MOMEHTA HMITYJIbCa
2) NeNTOHHOTO 3apsa
3) aneKTpHYecKOoro 3apsaaa

9. 3akoHOM COXPaHCHHA JICKTPUHIECKOI'0 3apsaa 3amnpelieHa peakius
1 g e +1:e +¥,

)" +p—re +¥

jtv.>p+ e’

4) v,tn—>p+u

10. U3 npuBeneHHBIX CXeM B3aHMOINPEBPAILEHHH YaCTUI] AHHUTHIISIHH COOTBETCTBYET
nE DY+y

2) P —>nte +¥,

3 K "ozt +x

pe e >y+y

11. B nmopsnke BO3pacTaHHs HHTEHCHBHOCTH  (YHIAMEHTAJIbHBIE B3aHMOICHCTBHS
pacronararoTcs ClIeIyrImuM 00pa3oM

1) anexTpoMarHuTHOE, cnaboe, rPaBUTAMOHHOE, CHIBHOE

2) cnaboe, CHIIBHOE, TPaBUTALIHOHHOE, 3JIEKTPOMArHATHOE

3) 2MeKTPOMAarHUTHOE, TPABHTALIMOHHOE, ¢j1ab0€e, CHIIbHOE

4) rpaBUTallMOHHOE, caboe, IEKTPOMArHUTHOE, CHIILHOE

]

IIpomesxyTouHas aTTecTanus IPOXOIUT B popMe IK3aMeHa.
" Bompocs! k sx3aMeny




1. TemnoBoe wu3myyenne. PaBHOBecHOe wH3nMyueHHe. XapaKTEPUCTHKH —TEIIOBOIO
H3IIy4EeHUSL.

2. AGcomotHo uYepHoe Teno. 3akoH Kupxroda. 3akon Credana-BosnbiMana M 3akoH
Buna.

3. PacnpeneneHue sHEprud B cHeKkTpe abCONIOTHO HEpHOTO Tena. @opmyna Panes-
Ibxunca. Y nerpaduoneroas katactpoda.

4. KpanToBas runoresa u ¢popmyna [Tnanka

5. Buemmnwnii portosnexrpuyeckuii 3¢ dexT u ero 3akoHbl. POTOHBL

6. Oddexr KomnToHa u ero reopus.

7. Monens atoma Pesepdopna. [Toctynars: Bopa. Atom Bomoposa.

8. I'mmoreza ne Bpoiing. DKcnepUMEHTAILHOE MOATBEPIKICHHE BOJHOBBIX CBOMCTB

MHKPOYACTHLI.

9. CooTHomeHne HeonpeAeIeHHOCTEH.

10. BonmHoBas GyHKIHUS, ee CBOMCTBA M CTATUCTHYECKHUHA CMBICIT.

11. Hecranmonapuoe ypasuenue [llpenunrepa.

12. Crannonaproe ypasuenue lllpeaunrepa.

13. YacTunia B NOTEHIMAIBHOM SME.

14. TIpoxoskaenue YacTHIIBI Yepe3 MOTEeHLHAIBHBIN Gapbep.

15. KBaHTOBBI} rapMOHHYECKHH OCUHILIATOP.

16. Ypasuenue Illpeaunrepa s aJeKTpoHA B aTOMe Boopoa. I 1aBHOe, OpOHTAIBHOE 1
MarHUTHOE KBAaHTOBELIE YHCIIA.

17. KBanTOBaHue 3Hepruu 3J'ICKTp0Ha B arome Bojgopona. CmekTp aroma BOIOpPOJA.
[IpaBuno orbopa.

18. OpOuTanbHblit H MATHATHEINA MOMEHT 3JIEKTPOHA.

19. CoGcTBennbIil MeXaHHYeCKHH MOMEHT HMIyJbca IeKTpoHa (cruH). CIHHOBBIH
MarHMTHBIH MOMEHT 3jieKTpoHa. CIIHHOBOE M MarHUTHOE CIIMHOBOE KBAHTOBBIE UHCIIA.
Omneir llTepna u 'epnaxa.

20. Tpusmwn 3anpera ITaysu. Ilepromuueckas cucrema sneMeHToB MeHieneena.

21. Ilormomenwe, CNOHTaHHOE W  HHIYLHPOBAHHOE wH3lydeHHe. KodhdHimenTs!
DifHTeiiHa.

22. Jlazepsl. IlpuHuun neficteus nasepos.

23. Knaccuueckasi Teopus TEIIOEMKOCTH. 3akoH Jrononra u [1TH.

24. KBaHTOBast TEOPHS TEIUIOEMKOCTH DHHINTEHHA.

25. Teopus tennoemkoctH Jle6as. OHOHEL

26. bosonel u ¢epmuoHbl. [loHATHE O KBaHTOBEIX CTAaTHCTHKaX boze-DifHmTelHa M
Oepmu-Jlupaka.

27. DHepreTHYecKHe 30HBI B KPHCTaLIaX.

28. Pacmipezienienue 31€KTPOHOB 110 SHEPreTHYeCKUM 30HaM. KiaccuuKanms TBEpabIX Te
Ha METAJLJIBI, M10JIyIPOBOJHUKH U JU3JICKTPHKH.

29. CobcTBeHHas ¥ IPHUMECHAs! TIPOBOJMMOCTH MOIYTIPOBOTHHKOB.

30. DnexTponpoBOAHOCTh TBEPJBIX TeJL. Temnepatypnas 3aBUCHMOCTD
ANEKTPOIPOBOAHOCTH METAILIOB H IOJIYIIPOBOIHUKOB. Y poBeHs DepMu.

31. P-n nepexon. [TomynpoBoAHHKOBEIE JUOIEL

32. XapakTepuCTHKM aTOMHOTrO spa. Mozenu aTtoMHoro sipa. Macca M sHeprusi CBSI3H
aapa.

33. 3aKOHBI paJIMOAKTHBHOTO pacnaja. Anbda-, 6eTa- H raMMa-H3JTyueHHe.

34. SInepHble peakUWu M 3aKOHBI COXpaHEHHs. Peakius nenenus snep. Llennas peaxims
JICJICHUS.

35. Peakuus cunTe3a atoMHbIX siaep. [IpoGiaeMa yrpasisieMbIX TEPMOSIEPHBIX PEaKITHiA.

36. Bunp! B3auMoieHCTBHI U KTacCH(HKAIHS 3JIEMEHTAPHBIX YaCTHIL.

37. MeTo/ipl perHCTpalIiy dIIeMEHTapHbIX YacTril. KocMudeckue myyn.

38. Yactums! u antHyactuuel. Heifrpuno. Keapku.

CamocrosiTesibHas paboTa CTYIEHTOB BKJIIOYAET B cebs:

.



)& AynuTopHas camocTosiTelbHasi paboTa CTyJEHTa 10 JHUCIMIUIMHE BBITOIHIETCS
Ha 7ab0paTOPHBIX U MPAKTHYECKUX 3aHATHSX [IPH PELICHHH 3a/1ay.

2. BHeaynuTopHas caMmocTosiTeNbHass paboTa  BBITOJHSETCA CTYIEHTOM TIPH
YIIyOJICHHOM H3Y4YeHHMH HCHMIUIMHBI 110 TeMe NPOMIEHHOH JEKUHH, MpPH MOArOTOBKE K
nabopaTopHbIM paboTam. OCHOBHON (OpMOI caMOCTOATENBHONW pabOTHI CTYIEHTA SBISAETCA
H3y4YeHHE KOHCIIEKTA JIEKIIHHA, pEKOMEH/I0BAHHOH JIUTEPATYPBI. ‘

CamocrosiTennbHas paboTa 3aBeplIaeT 3aJadd BceX JPYrHX BHIAOB y4eOHOro mporecca
MOXKET OCYIIECTBJIATBCS Ha JEKIHAX, CEMHHapaX, IPaKTUYeCKHX 3aHSTUAX, J1abopaTopHBIX
3aHATHAX, KOHCymbTanusaX. Kak Qopma opraHuzamuu yueGHOTO mpolecca camMoCTOSTENbHas
paboTa CTyIEHTOB IpeJACTaBIseT co0O0i LeNeHaNpaBICHHYIO CHCTEMATHYECKYIO JEATEIbHOCTD
10 IPHOOPETEHHIO 3HAHHUH, OCYIIIECTBIAEMYIO BHE Ay IHTOPHH.

KoHTpO/Ib BEINOTHEHHS CAMOCTOATENBEHOM paboThl OCYIIECTBISETCS B XO/I€ BHIIOIHEHHS U

3allUThI J'Ia60paT0pHBIX pa60T 10 JUCUHMIUIMHE, MPH BBIIIOJIHCHHUH MPaKTHYCCKHX 3a/1aHKH, Ha
JK3aMcCHE.

Bomnpock! Juist KOHTPOJIS CAMOCTOATENIEHOU paboTEI

1. Kakoe wusnydeHHe Ha3BIBAa€TCS TEIUIOBBIM, M YEeM OHO OTIMYAETCS OT JAPYTHX
(nmepeunciauTe KaKUX) BHIOB H3TydeHUs?

2. Jlaiite ompeJeneHMs OCHOBHBIX XapaKTEPHUCTHK TEIUIOBOrO M3iydeHus. Kakoe Teno
Ha3bIBA€TCSA aOCOMOTHO YEPHBIM?

3. Cdopmynupyiite 3akon Kupxroda.

4. Kako#f BMI MMeeT paclpelelieHHe JHEpPrMH B CIEKTpPe aGCONIOTHO YEPHOTo Tena?
Hapucyiite KpuBble pacnipeie/IeHHs] B 3aBUCHMOCTH OT JJTHHBI (MJIM 9acTOTHI) BOJIHBI
Juis aByx temneparyp (T2>T1).

5. Cdopmymupyiite 3akonsl Credana — Bonbimana U cMenenus Buna.

6. 3anummure ¢opmyny Pomes - JDkuHca ¥ NOSCHHTE CyTh "YIBETpadHOIETOBOI
KaTacTpodmr".

7. 3anummte Gopmyny [lnanka H MOACHUTE CYTh €r0 KBAHTOBOM THIIOTE3HI.

8. Kakoe u3 Ten, uepHOe MM HEYEPHOE, HMEET BBILIE TEMIIEPATYDPY, €CTH HX SPKOCTH
OJIMHAKOBBI?

9. B uem cocTouT sBNEHHE, HazbiBaeMoe (PoToddPexToM.

10. Coopmynupy#ite 3akomsl dorosdpdekta. B weM 5TH 3aKOHBI HpOTHBOpEUAT
NpeICTaBICHUSIM KJIAaCCHYECKOM (Hr3uKu?

11. Kak ka4eCTBEHHO, CIeIys BONHOBOM KapTHHE H3IIydeHHs, 00BACHUTE GoTodd(heKT?

12. Ob6mwsacuuTe 3akoHb! hoTodddekTa, Hexoas u3 hopMyIsl DUHIITEHHA.

13. Yro Takoe kpacHas rpanuua Qorosdoexra. Uem ompenensercss YHCIOBOE 3HAYEHHE
TPaHUYHOM YacTOThI? YTO BIMAET Ha MOJOXKEHHE KPacHOi rpaHuisl Gpotospdexra?

14. Yro Takoe GoTo31EMEHT M KaKoBa €ro BOJIbTAMIIEPHAs XapaKTepHCTHKA?

15. IToyemy Gpu1a 0OTBepruyTa Mozenb aroMa Tommcona?

16. B 4ém npotuBopeuns npeuioxeHHoil Pesepoprom mianerapHoii Mozienn aTroma?

17. B 4yeM cymHOCTE TeOpuM aToMa, npeoxkeHHoH Bopom? Chopmymupyiite mocTynarsl
Bopa. KakoBe! neocratku Teopun bopa?

18. Cnextpsl aToMoB. CrieKTpaibHBIE CEpHH aTOMa BOJIOPOIA.

19. Kakue THNBl coynapeHHH BO3MOXHBI MEXKIY 9JIEKTPOHAMH, YCKOPSEMBIMH
3JIEKTPHYECKUM TI0JIEM, H aTOMaMK?

20. B uém 3axmouaercs onblT ®@panka u 'epua, W Kakue OCHOBHBIE BBIBOIBI MOYKHO
cresaTh Ha OCHOBaHMHM OMNBITA?

21. Kakue KBaHTOBBIE YHCIIa OMHCHIBAIOT COCTOSHUE MUKPOYACTHIIBI?

22. Yem ompeaensieTcs 3MEKTPOHHOE COCTOSIHHE M30JIMPOBAHHOIO aToMa?

23. O0nsacauTe nporece 00pa3oBaHus SHEPreTHYECKHUX 30H B TBEPIOM TeJIE.

~ 24. Ot 4ero 3aBHCAT INHPHHA pa3pelIeHHON 30HbI H YHCJIO YPOBHEH B Heil?

25. KaxoBa 30HHas CTPYKTypa IIPOBOHUKA, MOJYPOBOJAHUKA U H30IsSTOpa?
26. OObsacHUTE MEXaHH3M COOCTBEHHOM M IPHMECHOM ITPOBOAMMOCTH MOIYTIPOBOIHHUKOB.
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27. KakoB ¢u3HuecKkuit CMBICI NOHATHS YpoBHS ®epmu?

28. Yem 0OBACHAETCS pasNMyuMe TEMIIEPaTyPHOH 3aBHCHMOCTH SJIEKTPONPOBOJHOCTH Y
METAJUIOB U MOIYIIPOBOIHUKOB?

29. OObsAcHHTE 3aBUCHMOCTh TOJIOXKEHHS YpoBHsS (DepMH M KOHIIEHTPAIlMH CBOGOHBIX
HOCHTEJIEH 3aps/ia B IOIyIPOBOJAHUKAX OT TEMIIEPATYPEIL.

30. OOBsicHuTe hHU3HYECKHE IPOIECCH], IPOUCXO/ISIINE IIPH 0OPA30BAHMHM P-N MEPEXOa.

31. Hapucyiite sHepreTHdeckde 30HBI B 00JacTH p-n mepexojga M OOBACHHTE, B 4YeM
COCTOMT JICHCTBHE BHEMIHETO 3JIEKTPUYECKOTO OJIS Ha P-N MEPEXO/I.

32. Yro HaspiBaeTCs paaHoakTHBHOCTHIO? Kakne mnpouecchl OTHOCATCS K YHCIy
panTHOaKTHBHEIX?

33. Ha 4eM OCHOBaH NMPHHIUI PETHCTPALIHKA W U3MEPEHUS PAIHOAKTHBHOTO H3ITydeHHs?
Kakue npubops! npuMeHSIFOTCS IS 9THX LieJieii?

34. O6BsacHUTE yCTPOHCTBO M MPHHIMMI IeHCTBUSA cueTynka [ efirepa.

35. OnumuTe npoueccsl, NPOUCXOIAIIME B ra30paspsaHbIX CUETUHKAX.

36. Ilepeuncnure Qu3MUECKHE MPOLECCH], MPOMCXOAIIME MPH B3aHMOICHCTBHH B-
H3JIYy4YEHHS C BEILECTBOM.

37. B d4em 3aKmOYalOTCA MpPOLECCH YNPYrOro pAaccesHds 3JIEKTPOHOB  SAPaMH,
3JIEKTPOHOB Ha 3JIEKTpOHaX?

38. Yem oOycnoBneHBI TOTEPH OJHEPrHH YACTHIl IPH MPOXOXICHHH depes
HOTJIOIIANINYIO cpeny?

39. Yro NMpOMCXOIUT NpPH IPOXOXKICHAN DIEKTPOHA YePe3 IOTTIOTHTENE?

40. KakoBbl OCOGEHHOCTH MPOXOXIEHHS Yepe3 MOMNOTHTENh MOHOPHEPIEeTHUECKHX [3-
YaCTHII B B-U3JIyYeHHs, HMEIOMEro HeNPEPbIBHBIN SHEPreTHYEeCK it CieKTp?

7. YYEBHO-METOIUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHUE
) JAUCHHUITIJIMHBI (MO Y JISA)

a) OCHOBHAs JiUTepaTypa*:

1. ®usuka. Bonnosas onrtuka. KBanToBas npupona manydeHus. DIEMEHTHl aTOMHOH H
snepHoit pusukn: Yueb. noc. / C.U.Kysuenos, A.M.JInxep - 3-e usz., mepepa®. u aom. - M.:
Bysos. yue6.: HUL] UIHDPA-M, 2015 - 212 ¢.: 60x90 1/16.(r) ISBN 978-5-9558-0350-0.

2: Tauuieikosa-Bymkesna M.M. ®@usuka. Yacts 2. Ontuka. Ksantosas dpusnka.
Crpoenne u pusnyeckue cBOMCTRA BelecTBa [DNEKTPOHHEIH pecype]: yuebuuk/ TanuibikoBa-
Bymkesna M.1.— DnexTpon.TekcroBble nannbie.— Munck: Boimoiimas mxona, 2014.— 232
¢.— Pexxum noctyna: http://www.iprbookshop.ru/35563.— DBEC «IPRbooksy.

3. I'ankun A.@. Jlexuuu no dusuke [dnexrponnsii pecype] : [B4.] / A. ®@. Tankun, H. C.
IIpoxomesa ; BnamuMupckuii roCyJapCTBEHHBIH — YHHBEPCHTET —HMEHH Anekcannpa
I'puropseBuya u Hukonas I'puropseBmya Cronerossix (Bal'Y).— Bragumup : Brnagumupckuii
TOCY/IapCTBEHHBIH YHHBEPCHTET UMeHH Auekcanjpa I'puropseBnya u Hukonas ['puropberuua
CroneroBbix (Bnl'Y), -Y. 5: KBanroBas u sjiepHas (M3MKa.— JEKTPOHHBIE TEKCTOBBIE
nauusie (1 daiin: 4,16 M6) .— 2015 .— 94 c. : un., Tab1. — 3arnasue ¢ THUTYJIa 3KpaHa.—
Bubmmorp.: ¢. 92 .— CBOoGOAHEINH JOCTYIl B 3IEKTPOHHBIX YHTAIBHBIX 3aaX GUOIHMOTEKH .—
Microsoft Office Word .— <URL:http://e.lib.vlsu.ru/bitstream/123456789/4025/1/00560.doc>.

0) nomoTHUTE/ILHAS JIMTEpaTypa*:

1. EBcuna E.M. Ontuxa. OcHOBBI KBaHTOBO# | siZiepHON (u3uku [DeKTpoHHEIHA pecype:
y4ebHo-MeToauyeckoe nocobue Juist naboparopHsix pabot no ¢usuke/ Escuna E.M., Co6oera
B.B.— DiiekTpoH.TeKcTOBBIE NaHHBIe.— ACTpaxaHb: AcTpaxXaHCKHil HH)KEHEPHO-CTPOUTEIHHBIMH
uHeTHTYT, OBC ACB, 2011.— 107 c¢.— Pesxxum noctyma: http://www.iprbookshop.ru/17059.—
9BC «IPRbooksy.

2. AmmatoB A.B. ®usuka. ATomHas ¢du3uka [DnexTpoHHEIA pecypce]: yuebHOe mocobue/
AmmatoB A.B.— DieKTpoH.TeKCTOBEIE JaHHBIe.— Bosrorpamx: Bosrorpamckuit  MHCTHTYT
Ousneca,  BysoBckoe  obOpaszopamme, 2009.— 116  c¢—  Pexum  pgocryma:
http://www.iprbookshop.ru/11355.— DBC «IPRbooks»



3. XKapenosa C.B. ®usuka atToMoB ¥ Moneky. SnepHas dpusuka [DneKTpoHHEIH pecype] :
MeTOJUYeCKHe YKa3aHus K JabopaTopHeM paboram mno ¢usuke / C. B. XKapenosa, H. C.
[Ipokomesa, E. JI. Illamanckas ; Bnanumupckuii rocynapcrBeHHbli ynusepcuter (Bal'V),
Kadenpa ¢usuku u npuxinagnoit matematuk ; mox pexn. E. JI. lllamanckas .— DnekTpoHHBIE
TeKCToBble naHHble (1 daiin : 431 K6) .— Bramumup : BnaguMupckuii rocynapcTBEeHHBIH
yausepeutet (Bal'y), 2010 .— 38 c. : ui., Tabn. — 3arnasue ¢ THTY/1a 9KpaHa .— DIEKTPOHHAS
BEpCHUs MeYaTHOM myOnukauun .— bubmmorp.: c. 36 .— Csoboausrit moctyn .— Adobe Acrobat
Reader 4.0 .— <URL:http://e.lib.vlsu.ru/bitstream/123456789/2065/3/00706.pdf>.

4. XKapenosa C.B. O®usmka TBEpHoro tena [DIEKTPOHHBIA pecypc] : METOAHUYECKHE
ykazanusi K JiaGopatopuHeiM pabotam mo ¢usuke / C. B. XKapenosa, H. C. Ilpokomesa, E. JI.
llamanckast ; Baagumupckuit rocynapcrBenHslit yHusepeurer (Binl'Y), Kadpenpa dusuku u
NPUKJIaJIHOA MaTeMaTuKH ; oA pea. C. B. Xapenosa .— DiieKTpoHHBIE TEKCTOBBIE JaHHBIE (1
(aiin : 356 K6) .— Brnamumup : Branumupckuit rocynapcrsennsiii yausepcurer (Bnl'Y), 2010
— 40 c. : wn, Tabn. — 3armaBHe ¢ THTyNa 3KpaHa .— DJIEKTPOHHAS BEpCHs MeYaTHOM
nyOnukanun .— bubmaorp.: ¢. 38 .— CBoGomuslii moctyn .— Adobe Acrobat Reader 4.0 .—
<URL:http://e.lib.vlsu.ru/bitstream/123456789/2088/3/00703.pdf>.

5. Ilpokomwesa, Hanesxna Cepreesna. CoopHuK 3a1a4 110 ¢pusuke [D1eKTpoHHbIH pecypc] /
H. C. Ilpokomwesa ; Bnagumupekuii rocynapeteentsiii yausepeutet (Bal'Y) .— Maa. 2-e, ucnp.
H JI011. — DJIEKTPOHHBIE TeKcTOBBIe JaHHEIe (1 daitn : 593 K6) .— Bnamumup : Braaumupckuii

rocynapcTBeHHbIH yHuBepcureT (Bnl'V), 2010 .— 66 c¢. — 3arnaBue ¢ TuTysna skpaHa .—
DJIeKTpOHHAs BEPCHs MevaTHoH mybmuKaimn .— Bubimorp.: ¢. 64 .— CpoGoanbIif 1ocTynm .—
Adobe Acrobat Reader 4.0 — ISBN 978-5-9984-0043-8 —

<URL:http://e.lib.vlsu.ru/bitstream/123456789/1871/3/00749.pdf>.

B) NepHOJHYECKHE H3TAHUS:

. Kypnan «KsautoBas snekTpoHHKa». ApXHB HOMEpOB. Pexum  mocTyrma:
http://www.mathnet.ru/qe/archive.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCIHHUIIJIMHBI (MO YJIS)

JlekunoHHBIE ay/MTOPHH OCHAIEHBI JOCKOH (JUII Mena WM Mapkepa), SKpaHoM Juls
POEKLIHOHHBIX CHCTEM, IPOEKTOPOM H HOYTOYKOM.

Aynutopus i TIPOBeJieHHs 1abOpaTOPHBIX 3aHATHIH OCHAINEHBl YCTAHOBKAMH Ui
BBINIOJIHEHHS 1a00paTOPHBIX paboT:
6.1. Onpenenenne nocrosuuoi Credana-BonpimMana.
6.2. Mzyuyenue BHemHero hotoadpekxra.
6.3. Onpezienienne pe30HaHCHOTO NOTEHIMANA BO30YXk/eHns aToMa MeToiom Ppanka - [epua.
6.6. Msyuenue TeMnepaTypHOil 3aBHCHMOCTH CONPOTHBIICHHS TIOMYIIPOBOJHHKOB.
6.7. M3y4yenue BOJIT-aMIEPHBIX XapaKTEPHCTHK TEPMOUYBCTBHTEIBHBIX COIPOTHBIICHHIA.
6.8. M3yuenue BOIbTaAMIEPHBIX XapaKTEPUCTHK (POTOCOMPOTHRIIEHHMS.

JlexnnonHbIe aynuTOpHM OCHAIEHB! JOCKOH (JUIs Meja WM MapKepa), SKPaHOM Uis
MPOCKIHOHHBIX CHCTEM, IIPOEKTOPOM H HOYTOYKOM.

AYIMTOpHH U TIPOBEJIEHHS 3aHATHH OCHAIIEHBI COBPEMEHHBIMH IEPCOHATBHBIMH
KOMIIBIOTEPaMH, O0bEIMHEHHBIME B JIOKAJbHYIO BEIYHCIHTEIBHYIO CETh H YKOMIUIEKTOBAHHBIMH
HEOOXOMMBIM CHCTEMHBIM H MIPUKJIAJIHBIM IPOIrPaMMHBIM 00eCreYeHHEM.



Pabovas mporpamma QMCHHIIIMHBEI COCTaBJIEHa B COOTBETCTBHH ¢ Tpebopammamu PI'OC
BO no wanpasirenuio  15.03.05  KOHCTpYKTOPCKO-TEXHOJIOTHYECKOE  OOECleueHHE

MalIHHOCTPOHTENIEHBIX MMPOXU3BO/ICTB.
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PaGouasi MporpaMMa paccMOTpeHa M of0GpeHa Ha 3aceaHHH YUeOHO-METOIHYECKON KOMICCHH
Hanpasienns 15.03.05 KoHCTpyKTopeko-TeXHONOTHYeckoe 00eceyeHHe MAIIHHOCTPOUTEbHBIX
TIPOH3BOJICTB
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JIMCT ITEPEYTBEPXKJIEHUSA
PABOYEN IMPOTPAMMBI JACIUILIUHbBI

Pabouas nporpamma ono0peHa Ha yueOHBIH roj

[Iporokon 3acenanus xadenpsr No 0T roga

3asenyrommi kadeapoii

Paboyvas nporpamma ono6pena Ha yueOHBII rox

[Iporoxon 3acenanus kadeapor No oT rojaa

3apenyrommii kadeapoi

Pabouas nporpamma onobpena Ha y4eOHBIH roj

IIportokon 3acenanus xadenpsr No oT rozaa

3aBenyrommii kadeapoit




