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1. HEJIX OCBOEHUS JUCHUIIJIMHBI (MOYJIS)

Uensmu  ocBoeHuss aucuumuuHbl  «@Dusuka»  siBisiercss  obecreuenue  Oyaymiero
CenHalncTa HayyHoH ¢u3Hueckol 0a30if, Ha KOTOpPOM B BBICIIEH TEXHHYECKOH IIKOJIE
CTPOMTCS OOLIEMH)KEHEPHAs H CIIeNHabHas NoAroToBKa. [locienoBarensHoe u3yyenue GH3NKH
BbIpa0aThiBaeT CHENMQPHYECKHH METOX MBIIUICHHS, (H3HYECKYIO MHTYHIMIO, KOTOPHIC
OKa3bIBAIOTCS BEChMa IUIOJIOTBOPHBIMM M B APYrHMX HaykaX. CHENMaTHCTBI, TMOJIy4HBIIHE
IIHpOKoe (H3MKO-MaTeMaTHYeckoe 00pa3oBaHHe, MOTYT CaMOCTOSITENLHO OCBAaHBATh HOBBIE
TEXHUYECKUE HallpaBJICHHs, YCIEIIHO pabOTaTh B HUX, JIETKO MEPEXOAUTH OT PEIEHHs OJHHX
3aja4 K JpYrMM, HCKaTh HECTAHJApTHbLIE M HETPAJUIHOHHEBIC MYTH, YTO OCOOEHHO Ba)KHO IS
npo¢ecCcHOHaNTbHOM MOOHIBHOCTH CIEIHATICTOB B YCIOBHAX YCKOPEHHOTO Pa3BHTHS TEXHUKH.

3amauu TUCHUTUIHHEL:

® TEOpPETHYECKass MOATOTOBKA B oOnacTH (u3nku, nosBonsiomas OyIylHM HHXeHEepam
OPHEHTHPOBATHCS B MOTOKE HAYYHOH M TEXHUUYECKOW MH(pOpMaluu U obecnieunBaomas um
BO3MOJKHOCTB HCIIOJIb30BAHUS HOBBIX (PU3MYECKHX NPHHIIUIOB B T€X 00JACTX, B KOTOPBIX
OHH CIELHATH3UPYIOTCS;

* (opMHpOBaHHE HAYYHOTO MBINLIEHHS, B YACTHOCTH IPABAJIBHOTO MOHMMAHMS TDAHMI]
NPUMEHHMOCTH PA3/IMYHBIX (DPH3MYECKHX MOHSITHH, 3aKOHOB, TEOPHIl M YMEHMS OLICHHBATh
CTEIIEHb JIOCTOBEPHOCTH PE3yJIbTATOB, IOJYUYEHHBIX C MOMOIIBIO HKCIEPHMEHTATBHEIX WIIH
MaTeMaTHYEeCKHX METOI0B UCCIIEIOBAHHS;

* BbIPabOTKA IPHEMOB M HABBIKOB PEIIEHHH KOHKPETHBIX 3a/1a4 U3 pasHbIX obnacTell GH3MKH,
MIOMOTalOLIUX CTY/ICHTaM B JAJbHEHIIEM pellaTh HHKEHEPHEIE 3a1auH.

® 03HAaKOMJICHHE CTYICHTOB C COBPEMEHHON HAyYHOH ammapaTypoil H BEIpabOTKa Y HHX
Ha4albHBIX HABBIKOB TIPOBEJCHHS  OKCIEPHUMEHTAJIBHBIX HAYYHBIX  MCCIIEIOBAHHIA
Pa3IMYHBIX (U3HYECKUX ABJEHHI U OLEHKH NOTPEIHOCTEN H3MEpPEHHIl.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO

Jucuurmimna «®usuka» OTHOCHTCS K 6a30BOH uacTH 6noka bBb.l  OCHOBHOI
npodeccHoHanbHO 00pa3oBaTeNbHON mporpammsl. M3ydeHHE MHCIMIUIMHBI IIPOXOAMT BO
BTOPOM CEMECTpE.

Jns ycnemHoro ocBoeHHs Kypca (H3MKH CTy[AEHTaM HEOOXOMMMO 3HAThH CIIEAYIOLIHE
pasnensl BbIcIIeH MateMaTHkH: JluddepennmansHoe ucuncienne, MHTerpanbHoe HCUHCIIEHHE,
AHAIINTHYECKas. TEOMETPHS M JIMHeHHas anrebpa, Pamsl, DIeMEHTH BEKTOPHOTO aHAIN3a,
OyHKIMH KOMIUIEKCHOTO IIepeMeHHOro, J{uddepeHnuansaple ypaBHEHHS, DIeMEHTHI TEOpHUH
BEPOSATHOCTENH U MAaTEeMaTH4YeCKOH CTATHCTHKH.

OcBoeHHe IUCHHMIIHHBI HEOOXOAMUMO JUIS H3yYEeHHs TAKUX JUCIMIUIMH yueGHOro IuiaHa
kak «Comporusnenne marepuanony, «I'mapaBimkay, «[IpakTHka MO MONYYEHHIO NEPBHYHBIX
PO(ECCHOHATIBHBIX YMEHHH W HAaBBIKOB, B TOM YHCIIE NIEPBHYHBIX YMEHHH M HABBIKOB HAyYHO-
HCC/IE/IOBATENIbCKON  AeATeNnbHOCTH», «TexnHomorus 0OpabOTKH  KOHIIEHTPHPOBAHHBIMHU
MOTOKAMHM SHEPTHHY U JP.

3. KOMIIETEHIIUM OBYYAIOILETOCS, ®°OPMHUPYEMBIE B PE3VJIbTATE
OCBOEHUS JUCIHUTLITUHBI (MO/LYJIS)

B pesynbrare ocBOEHHS NMCHMIUIMHEI OOYYAIOUIMHACS NOIDKEH OBIAETh CIECTYIOIIMMHE
KOMIIETEHIIUSAMMU:
- CIIOCOOHOCTBIO K CaMOOpraHH3aluK B camooOpazoBanuio (OK-5).
B pesynbTare 0CBOEHHS TUCIMILIHHEI O0YYAIOMIMHACS JTOKEH IEMOHCTPHPOBATE CIIEYIONIE
pe3yabTaThl 00pa3oBaHUS:
1) 3uats:



kBaHTOBOM pusuku (OK-5).

L CIJYH,I[aMeHTEUII:HLIe 3aKOHBI IIPHPOJBI H MareMaTHYECKHE 3aKOHOMECPHOCTH B obnactu

2) YMerts:

® [PUMEHATH MaTEMaTHYECKHE METOBI I pelieHus npaktudeckux 3amay (OK-5).

3) Brnanets:

® HaBBIKAMH KOPPEKTHO GOpMyIHpPOBAThH €CTeCTBEHHOHAy4HEIe 3a1aun (OK-5).

4. CTPYKTYPA U COIEP)KAHUE JUCHOUIIJIMHBI (MOJAYJISA)

Obmas TpyI0eMKOCTb JUCIMILTHHBI COCTABISIET 4 3aUeTHBIX eUHHUIIEL, 144 gaca.

Bunbl yueGHoi paboTsl, BKItouas 06 Mopmbl TEKyLLErD
= CAMOCTOSATENLHYIO paboTy CTYACHTOB ‘;’ cMﬁ KOHTPOJIA
g H TPYAOEMKOCTh (B Hacax) )l:%‘;: YCIEBAEMOCTH
Ne Paszen (Tema) 5- § v 2 o CTpRME - (no nedensm
n/n JIHCLIMTUTHHBI z = - 2 E.| B o, | MHTEpaKTHBHBIX cemecmpa),
SL R 5§ | BE | 2B 28| 2|2 o | o
2 ] = n
£ = g E Se E- 2] | B | s/ aTTecTaLMK
= = < (no cemecmpam)
1 KeanToBas npupoa 2 | 14 4 " 16 ) 14 | - 4/25% )
H3NyUeHHs
DneMeHTBl KBaHTOBOH 5. Peittunr-
2 | MeXaHWKH U aTOMHOH | 2 12 8 - 12 - 20 | - 8/40% KoHTposb Nel
(0763509
Peiitunr-
3 OnemMeHTsl GUIHKH 2 13- i . 3 i 10 | - 4/333% KOHTpOJIb No2
TBEPJOTO TeNa 16
DneMeHTBI (PH3UKH PeliTunr-
Anpa u " 17- i 1 . KOHTpoJsb Ne3
4 3/1eMEHTapHBIX 2| 18 2 ) W, = 2/ 100%
YaCTHLL
Bceero 218 | 18 - 36 | - |54 - | 18/50% | Dx3amen(364)
Copep:xanue pasaesioB JHCHHILTHHBI
Kon-so npakTH- | nabopa-
TeMmsl, pa3aensl TUCIHITITHHEL ancop | TERERE | e OB cpe
Paznen 1. KpanToBas npupoaa H3Jy4eHHs 34 4 - 16 14
Jlexuusa 1. 3aKOHBI TETUIOBOrO M3/TyYeHHs
16 2 - 8 6
Jlekuus 2. KBaHTOBbIE CBOMCTBA CBETa 18 2 - 8 8
Pasnen 2. dneMeHTHI KBAHTOBOH MEXAHHKH H ATOMHO
q;ﬁ:a - _ 40 8 - 12 20
Jlekuus 3. CrpoeHue atoma 12 2 - 6 4
Jlexuus 4. BonHOBBIE CBOHCTBA MHKPOUYACTHIL 6 2 - - 4
Jlekuus 5. Ypasuenue [llpenunrepa 8 2 - - 6
Jlekuus 6. AToM Bojopoaa 14 2 - 6 6
Pa3znen 3. DsieMeHTBI PH3HKH TBEPIOTo TeJia 22 4 - 8 10
Jlekuus 7. TenioeMKOCTh TBEP/IBIX TeJ 6 2 - - 4
Jlekuus 8. 3oHHas Teopus TBEPABIX TEl 16 2 - 8 6
Paznen 4. Jnementsl pU3NKH AAPA H 3JIeMEHTAPHBIX 12 ) 10
YACTH
Jlekuus 9. AtomHOe s1po 12 2 - - 10
IK3aMeH 36
Hroro 144 18 - 36 54




5. OBPA3OBATEJIBHBIE TEXHOJIOTUH

® JICKHHOHHO-CEMHHapcKas cucTeMa o00ydeHHs (TpPaIMIMOHHBIE JIEKIMOHHBIE |
nabopaTopHbIe 3aHATHS);

¢ o0ydyeHue B MAIBIX rpynnax (BHIIONHEHHE JTa0OPaTOPHBIX paGoT B IPyNNax U3 JBYX HIIH
TPEX YENOBEK); :

® MacTep-KJIacchl (JEMOHCTpAMs Ha NMPaKTHYECKHX 3aHSATHSX MPHHIMIIOB pacyeTa 3aiay
110 pa3IH4YHBEIM TEMaM);

® INpPUMEHEHHEC MYyJbTHMEIHAa TEXHOJOTMH (TIPOBECHHE JIEKIMOHHBIX H CEMHHAPCKHX
3aHATHH C IPUMEHEHHEM KOMIIBIOTEPHBIX MPE3EHTALMN U JI€MOHCTPAIHOHHEIX POJHKOB
C MOMOLIBIO IIPOEKTOpa MIIH KOMITBIOTEPA);

* HMHPOPMAUHOHHO-KOMMYHHKAIIHOHHbIE TEXHOJNOTHH (TpUMEHEHHe WH(POPMAIIMOHHBIX
TEXHOJIOTHii JUUI1 MOHHTOPHHIA TEKYIIIei yCIIeBaeMOCTH CTYAEHTOB M KOHTPOJIS 3HAHUIA).

6. OHEHOYHBIE CPEJCTBA JJIsSI TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
NMPOMEKYTOYHOM ATTECTAILIMM I10 UTOT'AM OCBOEHMUS
JAACHUILIMHBI 1 YYEBHO-METOJAUWYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI CTYJIEHTOB

Texymmii KOHTPOJIL yCIIEBaEMOCTH SBISETCS PACTIpe/IeNIEHHBIM M OCHOBAH HA OLEHKE
HECKOJIBKHX COCTABJISIOIIHX. -

1. PesyneTarsl peHTHHT-KOHTPOJIS.

2. BerinosiHeHHe M 3amuTa 1abopaTopHbIX paboT.

3. BrinonHeHue NpaKTHYECKHX 3aJaHUiH.

3apanusa K pedTiHr-konTpoo Nel

1. Temneparypa a6comotno geproro tena T = 6000 K. Ecnu Temnepatypy Tena yMeHbIIHTS B 2
pasa, TO JHepreTHYeCKas CBETHMOCTh abCOMIOTHO YEPHOTO Tena

1) ymensiutes B 4 pasa

2) yBenuyuTes B 16 pas

3) yBenuuuTes B 2 pasa

4) ymenpuutest B 16 pas

2. Ecnin juMHa BOJIHBI, COOTBETCTBYIOIIAs MAKCHMYMY H3JlydeHHs] YMEHBIIHNAch B 4 pasa, TO
TeMIeparypa abCcoIOTHO YEPHOTO TeJia

1) yBenmuumiiach B 2 pasa

2) ymeHpIIMIack B 4 pasa

3) yBenuuunace B 4 pasa

4) ymeHbIIWIACH B 2 pa3a

3. Ecny 3a4epHEHHYIO [IACTHHKY, Ha KOTOPYIO I1AJa€T CBET, 3aMEHHTh HA 3epPKATBHYIO TOM ke
IUIOIA/IH, TO CBETOBOE JIABJICHHE

1) ocraHeTcst HEH3MEHHBIM

2) yMeHBIIUTCA B 2 pa3a

3) yBenuuuTes B 2 pasa

4. DNEeKTpOH B aTOME TEPEXOJUT U3 BO3OYKIEHHOIO COCTOSHHS C SHeprueil £ B OCHOBHOE
cocTosHuE ¢ dHepruei Eo. [Ipu sTom ucnmyckaerces poron. Macca nenymennoro ¢oToHa paBHa
E~-E, E, - E, E -E, E,-E, E +E,
2

2

1) ¢ 2) ¢ 3) he 4)  he 5 ¢



5. Yacrora manmaromero Ha ()OTODIEMEHT HM3JTyd4eHHs YMEHbINAeTcsi BIBoe. Bo ckoibko pas
HY’)KHO H3MEHHTBb 3alIepXKMBAIOIIEE HaIpsKEHHe, ecld paboToM BHIXOJA OJIIEKTPOHA U3
Marepuana GoTodeMeHTa MOKHO IpeHeOpeyn?

1) yBenuuuts B 2 pasza

2) yMEHBIIUTE B 2 pa3za

3) YBEIHYHUTE B V2 pa3

4) yMEHBILIUTE B V2 pa3s
5) octaBuTh O€3 H3MEHEHHH

6. Ilpu 3ameHe onaHOro MeTajula APYTMM JUIHHA BOJIHBI, COOTBETCTBYIOIIAS KPACHON IpaHMIlE
(oroaddexra, ymensimaercs. Pabora BbIX0aa Ui BTOPOTO MeTalIa MO CPABHEHHIO ¢ paboToit
BBIX0/1a AJIsl [IEPBOrO

1) yBenuumiach

2) yMeHbIINIACh

3) HE U3MEHHIach

7. Onpirel CTONETOBA 110 HCCIEAOBAHHUIO B3aHMOICHCTBHS H3JTyYEHHS C METAIAMH:
1) M03BOIHIIM OIIPEIEIUTE Pa3MepHI sapa

2) NOATBEPAMIH KBAHTOBYIO NPHPOIY H3Iy4EHHS

3) MOATBEP/MIIN HAJTHYHE BOJHOBBIX CBOMCTB Y 3JIEKTPOHOB

4) OATBEPAMIIA THIIOTE3Y O AUCKPETHOM CHEKTPE SHEPIHH DJIEKTPOHOB B aTOMAaX

8. B addpexre Komnrona doron

1) BEIOMBAET 31EKTPOH C MOBEPXHOCTH BEIECTBA

2) nepenaeT dMEKTPOHY YacTh SHEPIHH [IPH YIIPYTOM CTOJKHOBEHHH
3) mepenaeT 3NMEKTPOHY YacTh SHEPTHH IIPH HEYIIPYTOM CTOIKHOBEHHH

9. Oneiter @panka u [epIia 10 HCCITEJOBAHMIO IEKTPUYECKOTO Pa3psia B apax PTYTH:
1) n03BOIMIM OIIPENETUTE pa3MepHI siapa

2) NOATBEPAMIIH KBAHTOBYIO IIPHPOIY H3TyYEHHS

3) NOATBEPAMIN HATHYHE BOJHOBBIX CBOMCTB y JIEKTPOHOB

4) MOATBEPAUIIN TUIIOTE3Y O AUCKPETHOM CIEKTPE SHEPIHH JIEKTPOHOB B aTOMAaXx

10. Ha pucynke n3o6pakeHsl CTallMOHAPHBIE OPOHUTHI aTOMa BOAOPO/A COTIacHO MojenH Bopa,
a TaKKe YCIOBHO H300paKeHbl NMEPEXOMbl JJIEKTPOHA C OJHON CTAMOHAPHON OpPOHTHI Ha
APYTyIo, CONPOBOXKIAIOUIMECS H3JTyYEeHHEM KBaHTa dHeprud. B ynprpadumosneroBoit obiactu
CIIEKTpa 3TH NEpeXobl NaloT cepuio Jlakimana, B BUIMMOH — cepuio bansMepa, B uH(ppakpacHoii
— ceputo Iamena. HauGonbimeit yactore kBaHTa B BHANMOM 06JIACTH CIIEKTPa COOTBETCTBYET
nepexom

IIn=5—n=12
Hn=5—->n=1



11. B Teopuu Bopa paauyc n-oif kpyroBoit OpOHTEI 3JIeKTpOHA B aTOME BOAOPO/IA BEIPAYKAETCSI
& . r =hKh-" n2
yepe3 paauyc INepBoil opOutel dopmymon: 7 Ompenenute, Kak H3MEHSETCS
KHHETHYECKas SHEPIHs 3JIEKTPOHA IIPH NEPeXo/ie ¢ TPeThel OpOUTHI Ha IIEPBYIO.

1) yBenuuuBaercs B 9 pa3
2) ymensbInaercs B 9 pas

3) yBenuumBaercs B 3 pasza
4) ymenp1uaercs B 3 pasa

5) He MeHsieTCs

12. Onerrer Jlerccona u Jkepmepa 1o Augpaknun Ha KpUCTAILIAX:

1) no3BoIMIM ONIpeNeNUTh pa3MepHI sapa

2) MOATBEPAMIIM KBAHTOBYIO IPHPOIY H3ITyYEHHS

3) noATBEPANIM HAIWYHE BOJHOBLIX CBOMCTB y JIEKTPOHOB

4) OATBEPIUIIH TUIIOTE3Y O AHCKPETHOM CIHEKTPE SHEPIHH 3JIEKTPOHOB B aTOMAax

A
13. CpaBauTe [UIHHY BOJHEI e Bpoitns A P nns mapuka Maccod m = 0,2 r ¥ mpoToHa Maccoi
m = 1,67-10"" Kr, EMeIOIKX O/IHHAKOBEIE CKOPOCTH.
1)6,57:107
2) 8,35:107%7
3)6,57-10*
4)8,35-10°*

3aganns K peliTHHr-KOHTPOJIK0 Ne2
1. Craunonapueiv ypasHenueM Illpeaunrepa st 31€eKTpoHA B BOAOPOAONOI00HOM aToOMe
SBIIETCS] ypaBHEHHE

2
1) d°x h
2
viye2lp, L 20 g
%) n? dne,
2.2
mo , x
v2w+2—’2" E-= 3 y=0
3)
2 2m
VW+—:2-EWZO
4) h

2. Ecnn y — dyHKUMA ¥MeeT BHJ, yKa3aHHBI Ha PHUCYHKE, TO BEPOSTHOCTh OOHAPYIKHTH

L
= =
JJIEKTPOH Ha Yy4acCTKe 6 2 paBHa
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1) 7
2)%
3)%
4) Y

3. B kakoMm ciry4ae 9HEepreTHYECKHil CIIEKTp 3:131(1'5)01{21 CILIOIIHOW?
1) a11eKTpOH B noTeHNHATBHOM sMe muprHoi 107" M

2) 2JIEKTPOH B aTOMe

3) 2/IeKTPOH B MOJIEKYJIe BOJIOPOAa

4) cBoOO/IHBIH SNIEKTPOH

4. MakcumanbHOE 3HAYEHHE IMPpOCKIHH MOMEHTa HUMIIYJIBCA JJICKTPOHA, HAXOIAIIErocs B f-
COCTOSHHH, Ha HalIpaBJI€eHHE BHEIITHETO MArHUTHOIO I1OJIs paBHO

A

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

5. CKOJ’IBKO PasIHYHBIX COCTOSIHUH MOXKET UMETh SJICKTPOH C rIaBHBIM KBAHTOBBLIM YHUCJIOM N =
49

1)15

2) 48

3) 32

4) 54

6. OnpenenuTh aToOM, ¥y KOTOPOrO B OCHOBHOM COCTOSIHMH 3amnojHens! K, L, M — ciion u B N —
CJIOE PACIOJIOKEHBI 7 DJIEKTPOHOB.

1) Cl

2) Ge

3)Br

4) Ti

7. Cpena Ha3bIBaeTCS aKTHBHOM, €CJIM OHA

1) moOnHOCTRIO MOTTIOIMAET MAJAOIIee Ha Hee H3yYeHHe
2) MONHOCTBIO pacceHBaeT MaNaloIee Ha Hee H3JTyYeHHE
3) ycunMBaeT najaroniee Ha Hee U3JIyuyeHHe

8. CucreMa HaKaykH Jlazepa Mo3BOJIsAeT



1) co3naTh HHBEPCHYIO HACENIEHHOCTh B aKTHBHOM cpejie
2) BBI3BaTh BEIHY)KICHHOE H3JIy4eHHE (OTOHOB
3) obecneynTh BHICOKYIO KOT€PEHTHOCTh JIa3€PHOTO H3TyYeHHUs

9. PaccMOTpuM /B2 KBaHTOBBIX COCTOSIHHs, B KOTOPBIX HAXOJMTCS CHCTEMa aToOMOB, C
sHepruamu £, u E, npudem E; > E). Cucrema GyaeT HaXOIMTHCA B COCTOSIHMM C HHBEPCHO
HACEJICHHOCTBIO, €CJIH YHCIIO aTOMOB N ¢ 3Hepruei £, Oyner

1) paBHO uncity aToMOB N, ¢ 9Heprueit Es;

2) MeHble, yeM N>;

3) 6oublne, yeM Ns.

10. ITpunnun Ilaymu cripasepnus

1) a1 BCeX TOXAECTBEHHBIX YACTHI[ KBAHTOBOMEXAHWYECKOH CHCTEMBI
2) U1 CHCTEMBI TOXKIECTBEHHBIX 6030HOB

3) U1l CHCTEMBI TOXKIECTBEHHBIX ()EPMHUOHOB

11. lenenue yactun Ha 6030HBI H (hEPMHOHEBI ONpeIENAeTCs
1) TOJIBKO I7TaBHBIM KBAHTOBEIM YHCIIOM 72

2) TONBKO OpOUTAIEHBIM KBAHTOBBIM YHCIIOM /

3) CHHHOBBIM KBaHTOBBIM YHCIIOM 71,

4) opOuTANBHBIM / ¥ MATHUTHBIM 777 KBAHTOBBIMH YHCIIAMHE

12. 3aBucHMOCTE MOJNISApHO#M TemnoeMkoctH Cjy XUMHYECKH MPOCTBIX TBEPABIX TEI OT
TeMIIEpaTypel IPEJCTaB/ieHa Ha rpaduke
Cu

3R

CM CM
3R 3R

0 T To s
3) 4)

0 i,
1)

13.TennoemkocTh cucremsl, coctosmeii u3 N = 10%° knaccuueckux TPEXMEPHBIX HE3aBUCHMBIX
FapMOHHYECKHX OCIHILIATOPOB NpH Temneparype T = 300 K, pasna

1) 414 Ix/K

2) 4,14 JIx/K

3) 124,2 xJIx/K

4) 41,4 xJIx/K

14. Jlebaii momyuynn TeOPETHYECKYIO 3aBHCHMOCTL MOJAPHOM TeruioeMkocTH Cjy OT
TEMIIEpaTyphl, pPaCCMAaTPHBasA KPUCTAIUIMUECKYIO PELIETKY KaK

1) cucremy HeB3aMMOJCHCTBYIOIMX 4YaCTHIl, COBEPIIAIONIMX TEILUIOBEIE KOJIEOAHHS ¢
pasIMYHBIMH YaCTOTAMH

2) cucreMy CBA3aHHBIX YacTHI, COBEPUIAIONMX TEIIOBBIE KOJNEOAHHS C OJMHAKOBBIMH
4acTOTAMHM

3) cucTeMy CBSI3aHHBIX YACTHII, COBEPIIAIONIAX TEILIOBbIE KOJIEGAHMS C PA3IHIHBIME YACTOTAMH
4) cucreMy HeB3aMMOJEHCTBYIOIUMX 4YacTHIl, COBEpIIAIOIIHX TEILUIOBBIE KONEOAHHS ¢
OJIMHAKOBBIMH YaCTOTAMH

15. BanentHas 30Ha COOGCTBEHHBIX I10JTyIIPOBOHHKOB

1) yacTHYHO 3aHATA SJEKTPOHAMH

2) NOJIHOCTHIO 3aHATA IEKTPOHAMH

3) mepexpeIBaeTcs co cBOGOIHOM 30HON BO30YKAEHHBIX SHEPrHit



16. C yBenu4eHHEM TeMIIEPaTYpPhI AEKTPOIPOBOIHOCTH MOIYIIPOBOJHHKOB
1) yBenuuuBaeTcs

2) yMeHbLIaeTCs

3) He MeHseTCA

17. B obnacTi HU3KUX TeMIeparyp Y IOJyNpOBOJHHKOB IpeobianaeT
1) npipouHast NPOBOJUMOCTH

2) aNeKTpOHHAsI TPOBOIMMOCTb

3) cobcTBeHHAs POBOJAMMOCTh

4) npuMecHas IPOBOJUMOCTh

3aganns K peHTHHr-KOHTPOJII0 Ne3
1. JInst HyKJIOHOB BEPHBEIMH SIBJISIFOTCS CJIEAYIOIHE YTBEPIKICHHAS

+
1) mpoToH obnamaet 3apsaoM, paBHEIM €
2) clIMH HEHTpOHAa MEHBIIIE CITHHA IIPOTOHA
3) Macchl HyKJIOHOB ITPAKTHYECKH OIMHAKOBBI

2. UeM MeHbIIIE 3HEPIHsl CBA3H S/Ipa, TEM

1) GonbLre y Hero aedekt macc

2) MeHbIIYI0 paboTy Hy>KHO COBEpIIHTH, YTOOBI Pa3eiInTh 3TO AAPO HA OTAECIBLHBIE HYKIIOHBI

3) Gonblre SHEPrHH BBLIEIUTCS IIPH PACIIAJIE ITOTO sApa Ha OTAENbHBIE HYKIOHBI

4) MeHbIIE ero SHePrust MOKOoA

5) MeHbIlle SHEPIMH BBIIETHTCS B PEAKIHH TEPMOSIEPHOTO CHHTE3a 3TOrO Alpa ¢ JAPYTHMH
AIpaMu

3. [Ipu a-pacnane

1) 3apsan spa He H3MEHHUTCS, Macca A/ipa YMEHbIIAeTcs Ha 4 a.e.M.

2) 3apsn sapa yMeHbIIaeTcs Ha 2e, Macca sapa yMeHbIIaeTcs Ha 4 a.e.M.
3) 3apan sanpa yMeHbINaeTcs Ha 2e, Macca siapa He MEHAETCs

4) 3apsn sapa yMeHbIIaeTcs Ha 4e, Macca Spa yMeHbIIAeTcs Ha 2 a.e.M.

4. Kaxas 10511 pajiMOaKTHBHBIX aTOMOB OCTaHETCsl HE paclaBIIeiiCs Yepe3 HHTEPBAT BPEMEHH,
paBHBIH JBYM IepHOJAM ToTypacnana’?

1) 50%

2) 67%

3)33%

4) 75%

5)25%

5. Ckonbko 0- ¥ B- pacnajoB JODKHO MPOM3OHTH, YTOOBI HECTAOHMIIBHBIA H30TOI aMEepHIHs
241 g i 209 p
95 IPEBPATHIICS B CTAOMJIBHBIH H30TON BHCMyTa 837" 2
1)8audp
2)9au3p
3)6ausSp
4Y7oul3p

4 14 N (; e)
6. Snpo aszora saxBatwiio & -uactumy U HCIYCTHJIO IPOTOH. SApo Kakoro
3JIeMeHTa 00pa3oBanoch?
17
F
1) 9



9 2 H 10
7. Slnpo Gepummus 4Be, MOrJIOTHB Jeiitpon |~ | mpespamaercst B stapo Gopa ° . Kakas
YacTHIIA IIPU 3TOM BBEIOpackIBaeTCs?

Dp

2)n

)&

4)e

5) ucmyckaercst 7 -KBaHT

8. Peax H —e +Ve+V#
. nus HE MOXXCT HATH H3-3a HAPYILICHHS 3aKOHA COXpaHEeHH

1) cnMHOBOrO MOMEHTa UMITYJIbCA
2) NenTOHHOTO 3aps/a
3) aneKTpUYecKoro 3apsaaa

9. 3aKOHOM COXpaHEHHMS NEKTPHIECKOT0 3apsi/ia 3aNpeIieHa peakis
1 H —e +v,+v,

2)n+f5—)e'+l7e
3)n+ve—>p+e+

v,th—>p+u
4) Vu P+ H
10. U3 INPUBCACHHBIX CXEM BSaHMOHpCBpaLLIeHHﬁ HacCTHIl aHHUTHIIALIMH COOTBETCTBYET
0
nr >r+y

2)p—>n+e'+ve
3) K'>zt+7n
4) e’ +e >y+y

11. B nmopsmke Bo3pacTaHHs HHTEHCHBHOCTH (DYHIAMEHTANBHBIE  B3aHMOEHCTBHS
PACIIONararOTCs CIEAYIOLUIHM 00pazoM

1) snekTpomMarHuTHOE, caboe, rPaBUTAIIHOHHOE, CHIIBHOE

2) cnaboe, cHIIBHOE, TPABHTAILIHOHHOE, 3IEKTPOMArHHTHOE

3) 37IeKTpPOMarHUTHOE, IPaBUTALHOHHOE, cJ1a60€, CHIIBHOE

4) rpaBUTaIlHOHHOE, cl1a0oe, SIEKTPOMArHHTHOE, CHIIBHOE

"

[IpomMexkyToHHAsA aTTecTALHUS [IPOXOIUT B (hopMe dK3aMeHa.
‘Bonpocel K 3x3aMeny




1. TemmoBoe wu3mydeHue. PaBHOBecHOe M3JIyyeHHe. XapaKTEPUCTHKH TEILIOBOTO
H3ITY4EeHHUS.

2. AGcomotHo uepHoe Teno. 3akoH Kupxroda. 3akon Credana-Bonbiimana u 3akoH
Buna.

3. Pacmpenenenue 3HEpPruM B CIEKTpe abCOMIOTHO ‘-ICpHOI‘O tena. @opmyna Panes-
Jbxunca. Ynsrpaduonerosas karactpoda.

4. KsantoBas runotesa u popmyna [Lnanka

5. Bremnuii ¢potoanekrpuyeckuil 3p ekt u ero 3akoHbl. GOTOHBL

6. Dddexr Komnrona u ero reopus.

7. Mogpens atoma Peszepdopna. IToctynater Bopa. ATom Bomopoaa.

8. T'mmote3a ne bBpoiing. DKcnepHMEHTAIEHOE MOATBEPXKIAECHHE BOJHOBBEIX CBONCTB
MHKPOYACTHIL.

9. CootHomeHue HeonpeIeIeHHOCTEH.

10. BonHoBast hyHKIMS, €€ CBOHCTBA M CTATHCTHYECKHI CMBICIL.

11. Hecrannonapuoe ypaBuenue [llpenunrepa.

12. Craumonapnoe ypasuenue lllpenunrepa.

13. YacTHIla B NOTEHUHAIILHOM sSMeE.

14. TIpoxosieHHe YacTHIIB Yepe3 MOTeHIHANIBHEIN Oapbep.

15. KBaHTOBBII rapMOHUYECKHIT OCIHIIIATOP.

16. Ypasuenne lllpeaunrepa uist anekTpoHa B aToMe Bozopona. [1aBHoe, opbuTanbHoe 1
MarHMTHOE KBAaHTOBBIE YHCJIA.

17. KBanToBaHHE 3HEPruu 3J'ICKTp0Ha B arome Bojopona. CrexTp atoma BOJOpOJA.
IIpaBuno orbopa.

18. OpOuTanbHelil ¥ MArHUTHEI MOMEHT 3JIEKTPOHA.

19. CoGcTBeHHBIM MeXaHHYECKH MOMEHT HMITyNbca dJieKTpoHa (crnuH). CHMHOBBII
MarHUTHEIH MOMEHT 3JIeKTpoHa. CIIMHOBOE M MarHMUTHOE CITMHOBOE KBAHTOBBIE YHCIIA.
Omnsrr llTepna u I'epnaxa.

20. [punuwn 3anpera [aymu. [Tepronnyeckas cicTeMa 3JieMeHTOB MeH/eneesa.

21. Iloryomenye, CHOHTAaHHOE M HHIYLHpOBaHHOe wu3nydenue. KosdduiueHTs
DHHIITEHHA.

22. Jlazepsl. [Ipuniun geicTBrs J1a3epoB.

23. Knaccuueckasi Teopus TerioeMkocTH. 3akon J{xononra u I1tu.

24. KBaHTOBas TEOpHS TEILIOEMKOCTH DHHIITEHHA.

25. Teopus terunoeMkoctu Jlebas. ®OHOHEL

26. bosonnl u depmuonsl. [loHATHE O KBAaHTOBBIX CTaTHCTHKaxX bBose-DiiHimreiina u
®epmu-/lupaka.

27. DHepreTHYecKye 30HbI B KpHCTaJLIax.

28. PacnipejiesieHHe 31€KTPOHOB MO SHEPreTHUeCKHM 30HaM. Kiaccuukanus TBepIsIx Tel
Ha METaJlJIbl, TIOJYITPOBOJAHUKH U TUAIEKTPUKH.

29. CobcTBeHHas U IPUMECHas! IPOBOIHUMOCTH IOJIYIIPOBOIHHKOB.

30. DnexTponpoBOIHOCTE TBEPJIBIX Tel. Temmnepartypnas 3aBUCHMOCTH
3JIEKTPOIPOBOJHOCTH METAJIOB H MOJIYIIPOBOAHHUKOB. Y poBeHb DepMu.

31. P-n mepexox. ITonynpoBoIHHKOBEIE THOIEL

32. XapakTepHCTHKH aTOMHOTO simpa. MoJenn atoMHOro sijapa. Macca M SHeprus CBA3M
aapa.

33. 3akoHbBI pagHOaKTHBHOIO pacrana. Anesda-, Oeta- ¥ raMMa-H3IydeHue.

34. Slnepuble peakuWu M 3aKOHBI coxpaHeHus. Peakuns nenenus sjep. Ilennas peaxuus
JIeJIeHUS.

35. Peakuus cunte3a aroMHbIX s7ep. [Ipobnema ynpaBisieMbIX TEpMOSIIEPHBIX PEAKIHIA.

36. Buasl B3auMoIeHCTBHI M KiTacCH(UKALHSA 3JIEMEHTAPHBIX YaCTHIIL.

37. MeToas!l perucTpaliuy 3NeMeHTapHbIX YacTull. KocMudeckue mydw.

-38. Yactuie! 1 antryactuipsl. Heitrpuno. Keapku.

CamocrosTesbHas paboTa CTy/ICHTOB BKJIIOYAET B cebsi:



il AynuTopHas caMOoCTOsITebHas paboTa CTyIEHTa MO JUCIUIUIHHE BBINOIHSAETCS
Ha 1a00paTOPHBIX U NPAKTUYECKUX 3aHATHSAX IPH PEIIIEHHH 3a1a4.

2. Bueaynuropnas camocTosTensHas paboTa BBIIOJHSETCS CTYAEHTOM IIpPH
YrIyOJICeHHOM H3Y4YeHMH JHCHHUIUTHHBI II0 TeMe MpOMICHHOH JIEKIMH, NpPH MOATOTOBKE K
nabopatopHbiM pabotam. OCHOBHO# (OpMOIT camMOCTOATENBHOM pabOThl CTYIEHTA SBISETCS
M3y4eHHE KOHCMEKTa JIEKIUH, PeKOMEHJOBAaHHO JTUTEpaTyPhI. ’

CamocrosTenpnas paboTa 3aBeplIaeT 3ajayy BCeX APYTHX BHIOB y4eGHOro mporecca
MOXXET OCYIIECTBJIATHCA Ha JIEKIHAX, CEMHHAapaX, NpPaKTHYeCKHX 3aHATHAX, J1a00paTOpHBIX
3aHATHAX, KOHCynbTanusaX. Kak ¢opma opranmsamum y4eOHOro mpouecca camMOCTOSTENbHAs
paboTa CTYAEHTOB Npe/CcTaBisieT coboil IeNeHanpaBIeHHYIO CHCTEMATHYECKYIO JIEATEILHOCTh
110 IPHOOPETEHHIO 3HAHMIA, OCYIIECTBISEMYIO BHE ayJIUTOPHH.

KOHTpOIb BBIONIHEHHS CAMOCTOSATENBHOM PabOTHI OCYIIECTBIIAETCS B X0/ BHITIOJHEHHS U

3alIUThI HﬂGOpﬁTOpHBIX pa60T ITI0 JUCHHIITTHHE, IIPH BBIITOJHEHHH IPAKTHYCCKHX 3a/laHui, Ha
JK3aMcCHE.

Bonpockl [uist KOHTPOJIS CAMOCTOSTENILHON PabOTEI

1. Kakoe wusnydenue HasplBaeTcs TEIUIOBHIM, M YeM OHO OTJIMYAETCS OT JPYIHX
(mepeuncauTe KaKuX) BUIOB H3TydeHUs?

2. Jlaiite ompeleneHHs OCHOBHBIX XapaKTEPUCTHK TEILIOBOro M3nydeHus. Kakoe Teno

Ha3bIBaeTCs abCOIIOTHO YEPHBIM?

Cdopmynupyiite 3akon Kupxroda.

Kaxoi BuJ MMeeT pacmpesieieHHe SHEPIHH B CIEKTpe abCOMIOTHO YepHOro Teia?

Hapucyiite xpuBble pacnpeneneHus B 3aBHCHUMOCTH OT JUTMHBI (MM 9acTOTHI) BOJIHEI

It nByXx Temneparyp (T2>T1).

5. Cdopmymnupyiite 3akonsl Ctepana — Bonbimana u cmenenus Buna.

6. 3anmmumte Qopmyny Pomes - JDkuHca W moOscHUTE CyTh "YabTpaHOIETOBOM
KaTacTpoQsI".

7. 3anummte Gopmyny [Inanka U NOsICHUTE CYTh €ro KBAHTOBOM FHIIOTE3EL.

8. Kakoe u3 Tei, 4yepHOE WJIH HEUEpHOE, HMEET BBILIE TEMIIEPATYPy, €CIIH MX SPKOCTH
OIMHAKOBBI?

9. B ueM cocTouT siBNeHHE, Ha3biBaeMoe GoTodhPeKTOM.

10. Chopmynupytite 3axoner Qoroaddexra. B uwem 3TH 3aKOHBI MPOTHBOpPEYAT
MPEICTABICHUAM KJIacCHUYeCKOi GHU3HKH?

11. Kak kauecTBEeHHO, Cle/Tysl BOJIHOBOH KapTHHE U3JTy4eHus, 06bACHUTE GoToI(dheKT?

12. O6wscuute 3akons! poTodddexTa, Hexoas u3 GopmyIisl DFHIITEHHA.

13. Yro Takoe kpacHas rpanuua ¢orodddexra. Uem ompenenseTcs YUCIOBOE 3HAUECHHE
rpaHAYHON 4acTOThI? YTO BIMSET Ha MOJIOXKEHHE KPaCHOM rpaHuibl GoTosddexra?

14. Yto Takoe hoTO3/1EMEHT H KaKOBa €r0 BOJIbTAMIIEPHAS! XapaKTEPHUCTHKA?

15. IMoyemy 6pina oTBepruyTa Mozens aroma Tomncona?

16. B uém mpoTuBopeuns npemnnoxeHHoit Pesepdoprom mianeraproii Monenn aroma?

17. B 4eMm cymmnocTs TeOpuH aToMa, mpeiosxkenHoin Bopom? Chopmynupyiite mocTynars!
bopa. KakoBe! HenoctaTku Teopuu bopa?

18. Cmektpbl aToM0B. CrieKTpasIbHbIe CEpHH aTOMa BOAOPO/IA.

19. Kakve THmbl coymapeHHMii BO3MOXKHBI MEXIY ONIEKTPOHAMH, YCKOPSEMBIMH
3JIEKTPHYECKUM II0JIEM, H aTOMaMH?

20. B uém 3axmouaercs ombT PpanHka u ['epua, ¥ Kakue OCHOBHBIE BBIBOIBI MOYKHO
cenaTh Ha OCHOBAHMHU OMBITA?

21. Kakue KBaHTOBBIE YHCJIa OMHCBIBAIOT COCTOSAHHE MUKPOYACTHI(bI?

22. Yem ompenensaeTcs 3MEKTPOHHOE COCTOSHUE H30JIMPOBAHHOrO aroMa?

23. O6bsacHuTE TIpolece 06pa3oBaHUs YHEPreTHYECKHX 30H B TBEPIOM TeJle.

24. Ort 4ero 3aBUCAT MIHPHHA Pa3PEICHHON 30HbI M YHCIIO YPOBHEH B Heit?

25. KakoBa 30HHast CTPYKTypa MPOBOIHHKA, OTYIIPOBOJHKKA H H30.14TOpa?

26. OOBsCHUTE MEXaHH3M COOCTBEHHOMN H IPHMECHON MPOBOIMMOCTH HOJTYIIPOBOHHKOB.

HoR s}



27. Kaxos ¢u3ndeckuii cMbIcl TOHATHS YpoBHA Pepmu?

28. Yem oOmsACHAETCA pasIM4He TEMIIEPATYPHOH 3aBHCHMOCTH BJIEKTPOIPOBOIAHOCTH Y
METAJUIOB U TOIYIIPOBOIHHKOB?

29. OObsACHATE 3aBHCHMOCTb TIOJIOXKEHHS YpPOBHS DepMH M KOHIIEHTpPALMH CBOOGOIHBIX
HOCHTENIEH 3aps/ia B OJYNPOBOAHUKAX OT TEMIIEPATypHl.

30. O6bsacHuTE PU3MYECKHE TPOLIECCHI, IPOUCXOISAIIHE IPH 0OPA30BaHUH P-n TIEPEX0/Ia.

31. HapucyliTe sHepreTHuecKkHe 30HBI B OOJACTH p-n Hepexona M OOBACHHTE, B 4eM
COCTOMT JICHCTBHE BHELIHETO 2IEKTPHIECKOTO IOJIS Ha P-N MEPEXOI.

32. Yro HasepBaeTCid paaMOaKTHBHOCTHIO? Kakme mpomecchl OTHOCATCS K 9HCIY
paaioaKTUBHBIX?

33. Ha 4eM OCHOBaH IPUHIIMII PETHCTPAIIHHE H H3MEPEHHs PAJHMOAKTHBHOTO H3TydeHHs?
Kakue npu6opsl NpUMEHSIOTCS JUIsS 9THX Iiejei?

34. OOBsACHATE yCTPOHCTBO U NIPUHIMI ACHCTBHS cueTynKa [elirepa.

35. OnuuMTe MPONECChl, IPOUCXOISAIINE B ra30pa3psaaHbIX CUETYHMKAX.

36. Ilepeuncnute (u3nMUeCKHe NPOLECCHl, IPOUCXOIAIINE P B3aHMOICHCTBHN B-
M3JTyYEHHS C BEIIECTBOM.

37. B ueM 3aKmOYalOTCs IIPOLECCHl YNPYrOro paccesHhs 3NEKTPOHOB  SIPAMH,
3JIEKTPOHOB Ha 3JIEKTPOHAX ?

38. Yem o0OycioBeHBI MOTEPH OHEPIMH 4YaCTHLbl INPH MPOXOXKIEHHH dYepes
HOTJIONIAKOLIYIO cpeny?

39. YTo NpOUCXOIMT NPH MPOXOXNKICHHH IEKTPOHA YEPE3 TOTIOTHTEND?

40. KakoBel 0COGEHHOCTH NPOXOXICHHS dYepe3 IOIIOTUTENh MOHOJHEPIeTHUECKHX [-
YaCTHIL U [3-M3JIydeHHUs, HMEIOIIEro HelPEPIBHBIHA SHEPTeTHIECKHIA CIIEKTp?

7. YYEBHO-METOJUYECKOE U HHOOPMAIIMOHHOE OBECIIEYEHUE
JUCLIUTITMHBI (MO Y .JIST)

a) OCHOBHASl JIUTEpaTypa™:

1. ®usuka. Bonnopas ontuka. KBanToBas npupoja M3aydeHHs. DJIeMEHTHI aTOMHOM U
sineproit pusuxu: Yueb. noc. / C.M.Kysuenos, A.M.Jlunep - 3-e usz., nepepa. u jom. - M.:
Bysos. yue6.: HUL] UHOPA-M, 2015 - 212 ¢.: 60x90 1/16.(r) ISBN 978-5-9558-0350-0.

2 Tamsikosa-Bymkesua WM. ®usuka. Yacts 2. Ontuka. KBautopas (pusuka.
Crpoenue u pusnyeckue cBolcTBa BelecTBa [DNEKTPOHHBIH pecypc]: yueOuuK/ Tamnibsikosa-
Bymkesrny M.W.— DrekTpon.TeKcTOBbIE NaHHBIe.— MuHck: Bpmmitmas mkoma, 2014.— 232
c.— Pexxum noctyna: http://www.iprbookshop.ru/35563.— DBC «IPRbooks».

3. lankun A.®. Jlekuuu no dusuke [Dnexrponnsit pecype] : [B4.] / A. ®@. Tanxun, H. C.
Ilpoxomesa ; Bragumupckuii rocylapcTBEHHBIi  YHHBEPCHTET HMMEHHM AJeKcaHpa
I'puropsesuya u Hukonas I'puropseruya Cronerossix (Bial'Y).— Braaumup : Bnagumupcknii
rocy1apCTBEHHbIH yHHBepcHTeT UMeHH Anekcannpa ['puropsenya u Hukonas I'puropbepuua
Cronerosbix (Bnl'Y), -Y. 5: KeanToBas u sjepHas (u3MKa.— DJIEKTPOHHBIE TEKCTOBEIE
nannpie (1 gaiin: 4,16 M6) .— 2015 .— 94 c. : un., Tabn. — 3arnaBue ¢ TUTyIa SKpaHa.—
bubmuorp.: ¢. 92 .— CBoGoaHbIi JOCTYII B 3IEKTPOHHBIX YHTAJIBHBIX 3aJIaX OHOIMOTEKH .—
Microsoft Office Word .— <URL:http://e.lib.vlsu.ru/bitstream/123456789/4025/1/00560.doc>.

0) ronoJHHTebLHAS JIHTEpaTypa*™:

1. EBcuna E.M. Ontika. OCHOBBI KBAaHTOBOH U siIepHOM Gu3uku [DekTponHbIii pecype]:
y4eOHO-MeToHYecKoe mocobue 1is abopaTopHbIx paboT mo ¢usuke/ Escuna E.M., CoGosesa
B.B.— DeKTpoH.TeKCTOBBIE NaHHBIe.— ACTpaXaHb: ACTpaXaHCKHil HHKEHEPHO-CTPOHTEIbHbII
unetutyt, bC ACB, 2011.— 107 ¢.— Pexwum nocryma: http://www.iprbookshop.ru/17059.—
9BC «IPRbooks».

2. Anmaros A.B. ®usnka. AtomHas dusuka [DineKTpoHHEIH pecypc]: yueGHOe mocobue/
AnmaroB A.B.— DnexTpoH.TeKcTOBEIe naHHBIe.— Bomrorpax: Bosarorpanckuit HHCTHTYT
Ouzneca,  BysoBckoe obpasosanme, 2009.— 116 c¢.—  Pexum  jocryma:
http://www.iprbookshop.ru/11355.— 3BC «IPRbooks»



3. Xapenosa C.B. ®usnka aToM0B U MOJeKyI. SlnepHas pusnka [DekTpoHHLIH pecype] :
METOMYEeCKHe yKa3aHus Kk nabopatopHsiM paboram mo ¢msuke / C. B. JKapenosa, H. C.
ITpoxomesa, E. JI. lllamanckas ; Bmagumupckuit rocymapcTBeHHBIH yHuBepcuteT (Bial'V),
Kadenpa dusuku u npukiagHoii Matematuky ; nmox pen. E. JI. Illamanckas .— DJIeKTPOHHbIE
tekcroBble nanHHble (1 ¢aitn : 431 K6) .— Bnagumup : BrnaguMupckuit rocynapcTBEHHBIH
yuuepeuret (Bal'Y), 2010 .— 38 c. : ui., Tabn. — 3ariaBye ¢ THTYJIa 9KpaHa .— DJIEKTPOHHAs
BepcHs NevaTHol my6mukanun .— Bubmuorp.: ¢. 36 .— Cpobonnsii noctyn .— Adobe Acrobat
Reader 4.0 .— <URL:http://e.lib.vlsu.ru/bitstream/123456789/2065/3/00706.pdf>.

4. Xapenosa C.B. O®usmka TBEpHoro Tena [DIEKTPOHHBIA pecypc] : METOAMYECKHE
ykazaHus K naboparopubiM pabotam mo ¢usuke / C. B. JKapenosa, H. C. Ilpokomesa, E. JI.
[llamanckas ; Bragumupckuii rocymapcTBeHHbI yHuBepcuter (Bnl'Y), Kadenpa ¢usuxu u
TIpUKJIaIHON MaTeMaThkH ; noj pea. C. B. XKapenoBa .— DieKTpoHHbIE TEKCTOBBIE AaHHbIE (1
daiin : 356 K6) .— Brnagumup : Bnagumupckuit rocynapeTBeHHbIH ynusepeutet (Bal'y), 2010
— 40 c. : wn., Tabn. — 3ariaBde C TUTyJA 3KpaHa .— ODIJIEKTPOHHAs BEPCHS MEYaTHOH
ny6nukanuu .— Bubmworp.: ¢. 38 .— CaoGonuslii noctyn .— Adobe Acrobat Reader 4.0 .—
<URL:http://e.lib.vlsu.ru/bitstream/123456789/2088/3/00703.pdf>.

5. Tlpokomesa, Hanexna Cepreesra. COopHHK 3aad 1o (pusuke [DnekTponHsli pecypc] /
H. C. IIpokomesa ; Bragumupckuii rocynapcTBenHsii ynusepeutet (Bal'y) — Usn. 2-e, ucnp.
M JI01. — DIIEKTPOHHBIE TeKCTOBbIE AaHHble (1 daiin : 593 K6) .— Bnamumup : Bnagumupckuii

rocyaapcTBeHHbIH yHHBepcuter (Bnl'Y), 2010 .— 66 c¢. — 3arnaBue ¢ THTyJIa 3KpaHa .—
DIleKTpPOHHAs BepcHs meyaTHoH mybOnmukauuu .— bubnuorp.: ¢. 64 .— CpoboaHbIi H0CTYI .—
Adobe Acrobat Reader 4.0 — ISBN 978-5-9984-0043-8 —

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

B) NEPHOJUYECKHE H3JAHUS:

1. XXypuan «KBaHTOBasi 3J€KTpOHHKa». ApxXuB HOMepoB. Pexum noctyma:
http://www.mathnet.ru/qe/archive.

8. MATEPHUAJIBHO-TEXHUYECKOE OBECITEYEHHUE
JUCHUIIJIMHBI (MOIYJIA)

JIeKIIMOHHBIE ayIUTOPHH OCHAIIEHBI JOCKOH (JUli MejJa WM MapKepa), SKpaHOM JUls
TPOEKITHOHHBIX CHCTEM, IIPOEKTOPOM U HOYTOYKOM.

AyIUTOpHH [UIs TIPOBeNeHMs 1a0opaTOpPHBIX 3aHATHH OCHAIIEHBl YCTaHOBKAMH JUIs
BBINOJIHEHUS 1abopaTOpHBIX padoT:
6.1. Onpenenenue nocrostuHoi Credana-bonpimana.
6.2. U3yuenue BHeuHero ¢porodddexra.
6.3. OnpeeneHue pe30HaHCHOTO II0TeHIMaa Bo30yxaenus aroma merogoM Ppanka - ['epna.
6.6. 3yuenue TeMnepaTypHO# 3aBUCHMOCTH COTIPOTHBIIEHHS II0JTYIIPOBOIHHKOB.
6.7. 3yueHue BOJIbT-aMIIEPHBIX XapaKTEPUCTHK TEPMOUYBCTBUTEIbHBIX COIIPOTHBIICHHH.
6.8. 3yueHue BOJRTAMIEPHBIX XapaKTePUCTHK (POTOCONIPOTHBIICHHS.

JleKIIHOHHBIE AYQMTOPHHM OCHAILEHBI JOCKOM (Vi1 Mela HJIM MapKepa), 9KpaHOM s
MPOEKIIHOHHBIX CHCTEM, IPOEKTOPOM H HOYTOYKOM.

AyIuTOpHH 7S TPOBEJICHHS 3aHATHH OCHALIEHBl COBPEMEHHBIMH IIEPCOHATBHBIMH
KOMIIBIOTEPaMH, 00beIMHEHHEIMH B JIOKAIBHYIO BEIYHUCIIUTENBHYIO CETh M YKOMIIIEKTOBAHHBIMH
HEOOXOIMMBIM CHCTEMHBIM ¥ NPUKJIAJHBIM IPOrPaMMHBIM 00€CIIEUEHUEM.



PaGouas mporpamMma JHCLHIIIMHEI COCTaBJIEHA B COOTBETCTBHH ¢ TpeboBanusamu ®IOC
BO mno mHanpaBmenuio  15.03.05  KOHCTpYKTOpPCKO-TEXHOJIOTHYECKOE  OOECIeYeHHe

MalIHHOCTPOHTEIBHBIX IIPOU3BOJICTB.

PaGouyro nporpammy coctaBui cT. npenonasarens kadenpst @ullM Xupnosa C.B. ‘Z Z/Z%/Z

(®HO, noanucs)

Penenzent
(mpencraBuTens paboTogare

%LCL it W’( / ‘
[IporpamMma paccMoTpena M ofodpeHa Ha 3aceqanuu Kadeapol %{ﬂ/&
ITpoTokon Ne 4 or LG EK 74 rona

3aBenyromuii kageapoi

o Hleeyed 0 PKIZI AT pC-f)ff’f—H 3

(MCCTO paboTsl, JomkHOCT, MO, moamnucs)

/ 9' .18 )ggn Caze), LU

DOHO, noanuce)

Pabouasi mporpamma paccMoTpeHa H 0ﬂ66pena Ha 3aceJaHHH yuyeOHO-MEeTOIHYECKOH KOMHCCHH
nanpasienns 15.03.05 KoncTpykropcko-TexHonoruueckoe obecrnedeHue MalMHOCTPOHTEbHBIX
IPOU3BOJCTB

IIpotokonNe 7/ or J9.0¢ 77 rona

[Ipencenarens KOMHCCHH L’H / /‘/67/9’97% A3 3 /

/ ((DHO nonnncs)

JINCT MEPEYTBEPKIEHMSI
PABOYEM ITPOT'PAMMBI JACIUTLIAHBI

PaGouas nporpamma ono6pena na #/& /Ao/4 yueOHBII rox
[IpoTokon 3acenanus kademps Ne_, 7 ot 2809 4<¥f rona
3aBenyronmi Kapeapoi /A/‘) = /%,995955 5 7.3

Pabouas nporpamma onoGpeHa Ha y4eOHBIH roj

[Iporokon 3acenanus kadeapsr Ne OT rojia

3apenyromumii kahenpoit

PabGowas nporpamma onoOpena Ha y4eOHBIi roa

[Iporokosn 3acenanus kadenps: Ne oT rozia

3aBenyromuii kadeapoit




