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1. LIEJIM OCBOEHMS JUCLIUIITAHBI

[lenamu  ocBoenust aucuiuiael - «Dusuka»  spngerca  obecnieuenune  Oyayuero
crienMaiicTa HaydyHoM (Qu3uyeckoil 0a3oi, Ha KOTOpoH B BbICHICH TEXHHYECKOW wLIKOJIE
cTpouTes OOlLIEeHHIKeHepHas U crieluaibHas noarotoska. [locnenoBarensHoe usyuenue GU3MKu
BbIpabaThIBaCT CHCHH(PUYECCKHI METOJ] MBIIUICHHs, (QHIHUECKYI0 HHTYHIHIO, KOTOpBIC
OKa3bIBAIOTCH BECbMAa IUIOJIOTBOPHBIMH M B JIpyrux Haykax. Crenuajmcrsl, IOJYyYHBLINE
IHPOKoe (H3UKO-MaTeMaTH4Yeckoe 00pa3oBaHHE, MOTYT CaMOCTOSTEIBHO OCBAaHBaTh HOBBLIC
TeXHUYECKHE HAINPaBJICHHs, YCIemHo paboTaTh B HHUX, JIEIKO NMEPeXO/IUTh OT PEIIEHHs OJHUX
3aj1a4 K JPYrdM, HCKaTh HECTAHJAPTHLIC ¥ HeTPAJUIMOHHBIE IIYTH, YTO OCODEHHO BAXKHO JUIS
npodecCHOHAITBHOI MOOHIBHOCTH CIICHHAIMCTOB B YCIIOBUAX YCKOPEHHOIO Pa3BHTHS TEXHUKH.
3a1aul JUCIHILIIMHEL
e TeopeTHyeckas MOJArotoBka B obiactn ¢u3nku, nospossiomas OyaymUM HHKEHepam
OPHEHTHPOBATHLCS B MOTOKE HAYYHOH M TexHuuecKoi undopmanuu n obecrnieynpalomas uM
BO3MOXKHOCTE HCITOJIL30BaHHUA HOBBIX (1)“3H‘ICCKHX NPUHIIHITOB B TCX 06J'IEICT$IX, B KOTOPBIX
OHH CIICHHAITH3UPYIOTCH

e (opMUpOBaHHE HAYYHOrO MBINUICHHS, B YACTHOCTH IPAaBHJILHOIO IOHUMAHHUS TI'PaHHIL
INPUMEHUMOCTH Pa3JIMYHBIX (PU3HYECKUX [MOHATHH, 3aKOHOB, TEOPUH M YMEHHS OlLCHHBATH
CTeNneHb JOCTOBEPHOCTH Pe3yJILTATOB, MOTYYCHHBIX C MOMOLIBIO IKCICPUMEHTATLHBIX HIIH
MaTeMaTHYeCKHX METO/IOB HCCIIe/IOBAHNUS;

e BpIpabOTKA MIPHEMOB M HABBIKOB PEICHUI KOHKPETHBIX 3aa4 U3 pasHbIX obyacteil GU3nKH,
MOMOTAIOIIMX CTY/IEHTAM B JJAJIbHEHIIEM pelaTh HHKeHEPHbIE 3a1a4uH.

® 03HAKOMJICHHE CTYJEHTOB C COBPEMEHHOH Hay4HOH anmaparypoii W BbIpaboTKa y HHX
HAYQJILHBIX  HABLIKOB  MPOBEJCHUS  DKCIHEPUMEHTAJIBHBIX  HAYYHBIX  HCCIICOBaHMIA
pasNMYHEIX (PU3NYECKUX SBICHUIT H OLEHKH TOTPEIIHOCTEN H3MEPEHHH,

2. MECTO JIMCHUIIJIMHBI B CTPYKTYPE OI1OII BO

Jmcuumimbaa  «@u3uka»  oTHocuTes K OasoBoit  wactw  OGnoka B.1  ocHoBHOI
npodeccuonanpioii  obpasoBarenvHoil nporpaMMel.  M3yuyenue JMCHMIUIMHBI TPOXOJHT B
TPETLEM CEMECTpeE.

Jna ycnemmuoro ocsoenus Kypca (HM3HKH CTyAeHTaM HeOOXOIAMMO 3HATh CIIEYIONIHE
paszensl Beicuiei MateMaTuku: Jluddepenunansnoe ucuncnenne, Unrerpansuoe ucuncienmue,
AHIMTHYECKAss TI'eOMETpUs M JMHeiiHas anreOpa, Psuel, DneMeHTbl BEKTOPHOrO aHaiu3a,
Dynkuuu KoMIUleKcHoro nepemennoro, Jlnddepenunanpupie ypaBHenus, DJIeMEHTbI TCOPHH
BEPOATHOCTEH M MAaTEMAaTHYECKOI CTATHCTHKH.

OcBoeHHe JUCHMIIMHBI HEOOXOAUMO JUISt M3YUEHHs CIIEYIOUMX AMCIMIUIME yueGHOro
miana: «Pu3MYeCKue OCHOBBI MHKPO- M HAHOCHCTEMHOI TexHUKH», «Dusuka TBEPIOro Tenay,
«KpautoBas u crarucTHyeckas ¢u3uka», «KBaHTOBas M ONTHYECKAs 3JIEKTPOHHKAY,
«JlonosHuTeNbHBIE TIaBbl TCOPETHYCCKOH (M3MKH, (DU3MKK spA W DJIEMEHTAPHBIX YaCTHIL,
«Hayuno-uccnenosarensckas pabora B cemecTpe», BBITIOJIHEHUE BBINYCKHOI
KBATH(HKALMOHHON paGoThl.

3. KOMIIETEHIIUHA OBYYAIOIIETI'OCsl, POPMHUPYEMBIE B PE3YJILTATE
OCBOEHMUS JTUCHHUTIJIMHBI

B pesyabrare ocBOeHHSs JUCIMIUIMHBI 00YYaIOUMNCS JO0JDKEH JEMOHCTPHPOBATE CIEYIONHE
pe3ynbTaTel 00pa3oBaHus:
1) 3uare:

e (QyHJaMeHTaNIbHbBIE 3aKOHBI MPUPOJLI M OCHOBHBIC (DU3MYECKHE 3aKOHBI B 00JIacTH
KBaHTOBOMH, aTOMHOH # siyteproii dpusuxu (OITK-1, OK-7).
2) YmMeTn:

® [PUMEHATH (PU3HYECKHE 3aKOHBI JUIsSl peleHus npaktuieckux 3amnay (OITK-1).



3) Bnanets:

® HaBBIKAMH NPAKTHYECKOro NpuMeHeHus 3akonoB ¢pusuku (OIIK-1, OK-7).

KomnereHiuu, yactnyno (JOpMHUPYEMBIE B pAMKaX OCBOCHHS JUCIIUITIHHBL:

OK-7. CnocoOHOCTBIO K cCaMOOpraHu3allii 1 caMoo0pa3oBaHHIo;

OIIK-1. CnocoGHocTh NpeAcTaBisTh aJeKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHH
HAay4HYI0 KAapTMHY MHpa Ha OCHOBE 3HAHMSA OCHOBHBIX IIOJIOXKEHHI, 3aKOHOB M METOJ0B

CCTCCTBCHHBIX HAYK H MAaTCMAaTHKH.

4. CTPYKTYPA U COAEP)KAHUE JUCIHUITIMHBI

O6u1as TPy I0eMKOCTb JIUCIMILUIMHBL COCTABIACT S 3aueTHbIX ennull, 180 uacos.

Buawt yuebuoit pabotnl, Bkmouan OGse Dopmbl TeKyIEro
o CAMOCTOATE/IBHYIO PﬂGOT}‘ CTYACHTOB y ‘l:,hLMn KOHTpOJIA
E’ H TPYJOCMKOCTH (B Hacax) 3;);6;:: YCNEBACMOCTH
L ¢ ’ 2 e
Ne Pasnen (rema) g § 2 2 8 C NPUMEHCHHEM (':: :L:::f}ju
n/n JNCLHNTHHB! i = = 5 = z = A, | MHTEPAKTHBHBIX cemec ."“ ]
©l 8 3 2E 2 E|EE Q| = METOJI0B yopus
b 2 g 5 8 \é E_.é 5 E | (s uacax/%) NPOMEYTOUHOH
= ] - = z o £ aATTECTAlMH
é‘ g i~ (no cemecmpan)
f | SN | o pll @ 6 | 10| - |12|-| 12/60% .
H3JTYUeHHUs
DneMeHTbl KBaHTOBOI! 3 Peitrunr-
2 | MexaHHKH H aToMHOM | 3 12 20 18 - - 20 | - 18/47% KoHTponb Nel
(H3HKH
Peitrunr-
3 Dnementsl Gu3nKu 3 13- 6 4 8 ) 10| - 10/ 55% KOHTpOJIL No2
TBEPAOro Tena 15
DneMeHTbl GU3HKH Peiirunr-
4 anpa u 3 16- 6 8 ) ) TR 6/ 42% KOHTpOJIb No3
3IEMEHTapPHbIX 18
HACTHLL
Beero 3|18 | 36 36 18 | - | 54| - | 46/51% | sx3amen (36
4.)
Coaepxanne pasie/ 0B AHCHHILIHHBI
. Kon-so npaktu- | naGopa-
Templ, paznenb! ANCIUILIIHHBL ascon | "KW | ooxme | vopmas | PC
Pasnen 1. KpanToBasi npupoaa u3ayuenns 32 4 6 10 12
Jlekums 1. 3aKOHBI TEMIOBOro M3AYUYEHUS
14 2 4 2 6
Jlekuus 2. KBaHTOBBIE CBOMCTBA CBETA 18 2 2 8 6
Pagjien 2, DiieMenTsb1 KBAHTOBOI MEXAHHKH H ATOMHOI
e 58 20 18 - 20
(1T
Jlexuusa 3. Ctpoenue atoma 6 2 2 - 2
Jlekuus 4. BonHoBele CBOHCTBA MHKPOUACTHIL 6 2 2 - 2
Jlekums 5. YpasHenue wpeannrepa 6 2 2 - 2
Jlekums 6. YpasHenue wpeMHrepa Ans 4acTHLbl B 6 5 2 5
MOTEHIHAILHOI AMe
Jlekumsa 7. TTpoxoxiieHne 4acTHLbl Yepes 6 ) ) )
NOTeHUHANbHBIH Gapbep
Jlekuus 8. JIuneiinplii rapMoHHueckuii ocLMIIsSTOp 6 2 2 - 2
Jlekums 9. ATom Bojlopoia 6 2 2 - 2
Jlekumsa 10. OpGuranbHblii MeXaHMYeCKHd U MArHUTHBIN 6 ) ) )
MOMEHT 2JIEKTPOHA
Jlekuma 11. IMpunumn naynu 6 2 2 . 2




Kon-o npaktH- | saGopa-
Tembl1, pazaensl AMCHUIUIHHEL wacos | MEKWHHM |l e TomRBe cpe
Jlekums 12. CrioHTaHHOE W HHJLYLIMPOBAHHOE M3/TyueHHe 4 2 - - 2
Pasnen 3. Daementobl GU3NKH TBEPAOro Teqa 28 6 4 8 10
Jlekums 13. DneMeHTH KBAHTOBON CTATHCTHKH 6 2 2 . 2
Jlekums 14. Tem1oeMKoOCTh TBEPABIX TEJ 6 2 2 - 2
Jlekums 15. 3ounas Teopus TBEPAbLIX TeJl 16 2 - 8 6
Paszpen 4. Dnementnl GU3NMKH siApa H YJIEMEHTAPHBIX 2 6 8 ) 12
HACTHIL
Jlekumsa 16. AToMHOe A1po 10 2 4 - 4
Jlexuus 17. PapoakTHBHOCTD 10 2 4 - A
Jlexuus 18. Buapr B3aumMo/iecTBHI U K1acchl
3JIEeMEHTApPHBIX YacTHL,. MeTozbl perucTpalum 6 2 E - 4
3JIEMEHTAPHBIX YaCTHIL
IK3ameH 36
Hroro 180 36 36 18 54
JlaGopaTopubie 3ansiTus
Ne monyis Ne | Haumenosanue w/unu kpatkoe coaepikanue naGoparopusix paGor | TpyaoéMmkocTsb
JIMCLIMILIHHBI n/n (uyacos)
Paszpen 1. 1 Ne 6.10npenenenue nocrosuuoit Credana - bonslmana 2
KeanTopas
npuposa
H3JTyYeHHs
2 | Ne6.2 Mzyuenne BHetnnero Gotoaddexra n BakyyMHbIX 2
(dhoToaniemeHTOB
3 | Ne6.3 Onpenenenune pe3oHaHCHOrO MoTeHuMana Bo30yxaeHus 2
atoma metojoM Ppanka — ['epiia
4 3amuTa naGopatopueix pabot 4
Pazpnen 3. 5 | Ne 6.6 U3yuenune TemneparypHoii 3aBHCHMOCTH CONPOTUBJICHHA 2
DneMeHTbI MOJYNPOBOJAHHKOB
(pU3HKH
TBEpJIOro Tesa
6 | Ne 6.7 U3zyyenue BOIbT-aMNEPHBIX XapaKTEPUCTHK 2
TEPMOYYBCTBHTENILHBIX CONPOTHBIIEHHH
7 Ne 6.8 M3yuenue BonbTaMIEpHLIX XapaKTEPHCTHK 2
doToconpoTHBIeHHs
8 | 3amwmra naGoparopueix paGor 2
HTOI'O: 18

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MH

® JICKIIHOHHO-CEMHMHApckas cucrema o0yueHust (TpaJMLHOHHBIE  JIGKIIMOHHBIE M
nabopaTopHbIC 3aHATHSA);

e o0yyeHue B MaIbIX rpynnax (BelmosiHeHHe J1abopaTopHbIX paboT B rpynmax u3 JAByX HIIH
TPEX YENIOBEK);

® MacTep-KJIacchl (JEMOHCTpAIMs HA MPAKTHUECKUX 3aHATHAX IPHUHIMIIOB pacueTa 3ajauy
10 pa3JInYHBIM TEMaMm);

® [IPUMEHCHHE MYJILTHMEJMA TEXHOJOrHi (NpoBeJIeHHe JIEKIIMOHHBIX M CEMHHapCKHX
3aHATHH C MPUMEHEHHEM KOMIBIOTEPHBIX IPE3eHTAIHi ¥ JIeMOHCTPALMOHHBIX POJHKOB
C MOMOIIBIO IIPOEKTOPA WM KOMIIBIOTEPA);

*  uHPOPMAIMOHHO-KOMMYHHUKALMOHHBIE TEXHOJOTHU (MpUMeHeHHe HH(POPMAHOHHBIX
TEXHOJIOTHit JUIsi MOHMTOPHHIA TEKYLIEH yCIieBaeMOCTH CTYICHTOB M KOHTPOJIS 3HAHHI).




6. OINEHOYHBIE CPEACTBA JJIS1 TEKYIIETI'O KOHTPOJISI YCIIEBAEMOCTH,
INMPOMEKYTOYHOMU ATTECTALIMM IO UTOT'AM OCBOEHUSI
JUCHUTITIJIMHBI H YYEFHO-METO/IMYECKOE OBECIIEYHEHUE
CAMOCTOSITEJIBHON PABOTBI CTYJAEHTOB

Texkymmii KOHTPOJIbL YCIEBAEMOCTH SBJIACTCA pacnpe/ieEHHBIM U OCHOBaH Ha OLEHKE
HECKOJIBKHX COCTaBJIAIONIHX.

1. PesynbTaThl pelTHHI-KOHTPOIS.

2. Bemonnenue u 3aumra JaboparopHsix paboT.

3. BrinonHeHHe NpakTHYECKUX 3a/laHuii.

Bonpocs! peiituar-kouTposis Nel

1. Temneparypa abGcomorno uepnoro tena T = 6000 K. Eciu rtemneparypy Ttena
YMEHBIINTH B 2 pa3a, TO SJHEPreTHYECKast CBETUMOCTh aOCOIIOTHO YEPHOTO Teja

1) ymenbiuuTes B 4 pasa 3) yBenuuutes B 2 pasa

2) ysennuutes B 16 pas 4) ymensiurest B 16 pas

2. Ecim uiMHa BOJTHBI, COOTBETCTRYIONIAS MAKCHMYMY M3JIy4eHHUsl YMEHBIINIACEL B 4 pasa,
TO Temrneparypa abcoMOTHO YEPHOTo Tesa

1) yBenuunnace B 2 pasa 3) yBenuuuiiack B 4 pasa

2) yMeHblInIach B 4 pasza 4) yMeHbLIMIACH B 2 pa3a.

3. Ecin 3a4epHEHHYIO TUIACTHHKY, Ha KOTOPYIO MaJaeT CBET, 3aMEHHTh HA 3ePKAIbHYIO
TOM e IUIOLIA/H, TO CBETOBOE JIaBJICHHE

1) ocranercst HEM3MEHHBIM;

2) yMeHblIHTCS B 2 pasa;

3) yBenuuuTes B 2 pasa.

4. DNIEKTPOH B aTOME 11EPeX0 T H3 BO30YKICHHOIO COCTOSIHUS C AHeprueil £| B oCHOBHOE
cocrosiHue ¢ aHeprueii £y. Ilpu atom ucnyckaercs ¢poron. Macca uenymentnoro (potona papHa
E -E, E, - E, E -E, E,-E, E +E,

2 2

1) ¢ 2) ¢ 3) he 4) he 5 ¢

5. Yacrora najaaroIiero Ha (l)OTO’;)HCMeII'l‘ H3JIYYCHHSA YMCHBLIIACTCS BJIBOC. Bo ckoJibKo pas
HYKHO HM3MEHHTL 3aJICPIKHBAIOIICC HAIpsIKCHHE, C€CIIH pa60T0ﬁ BBIXOJla DJIEKTpOHA H3
MaTtepHana (])OTODJIEMCIITEI MOKHO npeneﬁpcqb?

1) yBesMuuTh B 2 pa3za;  3) YBEJIMYHTH B V2 pas; S)ocraButh 6€3 H3MEHEHMIA.

2) YMEHBIUMTE B 2 pa3a; 4) YMCHBIIHUTH B V2 pas;

6. Ilpn 3amene oaHOro Merajia JIpyruM JUIMHA BOJIHBI, COOTBETCTBYIOLIAS KpPacHOIi
rpanuue goroaddexra, ymenpinaerca. Pabora BeIXoja JUisi BTOPOro MeTalia 1o CpaBHEHMIO C
paboToii BBIX0a ISl IepPBOro

1) yBenuuniace; 2) YMEHBIINJIACK; 3) He H3MEHMJIACK.

7. OneiTel CTONIETOBA 110 HCCIIEIOBAHHIO B3aUMOACHCTBHA H3TYUYEHHA ¢ METAIUIAMH:
1) NO3BOJIMIIM ONIPENETTHTE pa3Mephl sIpa;

2) NOATBEP/HIIH KBAHTOBYIO TIPHPOJLY H3JIYUEHHS;

3) moaTBEpAMIIH HAJIMUNE BOJHOBBIX CBOMCTB Y 3JICKTPOHOB,;

4) moATBEp/IMIIN THITOTE3Y O MCKPETHOM CIIEKTPE SHEPIHH JIEKTPOHOB B aTOMax.

8. B a¢gpexre Komnrona dporon
1) BEIOMBAET AJIEKTPOH € MTOBEPXHOCTH BEIIECTRA;



2) nepeaeT EeKTPOHY YacTh IHEPrUu MPH YIPYTroM CTOJKHOBEHUH,
3) mepeaaeT EKTPOHY YaCTh SHEPIHH IIPH HEYIIPYIOM CTOJIKHOBEHHH.

9. OnpiTel Ppanka u ['epua 1o Mcce0BAHUIO INEKTPUUYECKOrO pa3ps/a B apax pTyTH:
1) MO3BONMMIIH ONIPEJICNTUTE pa3Mephbl A/1pa;

2) nOATBEPAMIIM KBAHTOBYIO PHUPO/LY H3JIyUCHHUS;

3) NOJATBEPANIIH HAJIMUME BOJHOBBIX CBOMCTB Y 3JICKTPOHOB,;

4) noATBEpAHIIN THIIOTE3Y O JUCKPETHOM CIIEKTPE IHEPIHH 3JIEKTPOHOB B aTOMAX.

10. Ha pucynke uzo0paxkeHsl cTanioHapHbie opOMTHEI aTOMa BOJOPO/IA COMJIACHO MOJIEIIH
Bopa, a Takxe ycnoBHO M300paXKeHbI MEpexobl MEKTPOHA ¢ OJIHOI cTaroHapHoi opOUTEI Ha
JIPYTYIO, COMPOBOXKIAIOLIMECH HM3JIyueHHEM KBaHTa 3Hepru. B ynwsrpaduoneropoit obnactu
CIEKTpa 3TH Nepexoibl AaloT ceputo Jlaitmana, B BuauMoit — cepuio banbmepa, B mudpakpacHoii
— ceputo ITamena. HanbGonbiueil yactoTe KBaHTa B BHAMMOI 00J1aCTH CNEKTPa COOTBETCTBYET
nepexo.

e\ 2)n=3-n=2
3:(?? .':1:1} IIn=5—-n=2
WA\ / /) 4)n=5—-n=1

11. B Teopun bopa pamuyc n-oif Kpyrosoil opOMTBI 2JIE€KTpOHA B aTOMe BOJOPOJA
ro=r-n
BRIp@KAETCHA 4Yepe3 paauyc mnepBoil opOuTel (dopmynoii: 7 ‘ Onpenenure, Kak
H3MEHSCTCS KMHETHYCCKAs SHEPIUsl QJICKTPOHA IPH Tepexo/ie ¢ TpeTheil OpOUTHI Ha MEepBYIO.
1) yBenuuuBaercs B 9 pas 4) ymeHblaeTcs B 3 pasa
2) ymenbluaetcs B 9 pas 5) He MeHsieTCs

3) yBennuuBaercs B 3 pasa

12. Onerrer JleBuccona u JPxepmepa no qudpakiuu Ha KpucTaiax:

1) mo3BoNNIM ONPEAETHTL Pa3Mephl A11pa;

2) NOATBEP/MIN KBAHTOBYIO IIPHPOJLY H3JIyUYCHHS;

3) NOATBEPAMIIH HAJTHYHE BOJIHOBBIX CBOMCTB Y 3JICKTPOHOB;

4) noATBEP/IMIIH THIIOTE3Y O JUCKPETHOM CHEKTPE SHEPrHH 3JIEKTPOHOB B aTOMAX.

A
13. Cpasuute jiuny BosHbl jae bpoiins A P juig mapuka maccod m = 0,2 r u nporona
maccoit m = 1,67-107 kr, HMEIOLIHX 0MHAKOBLIE CKOPOCTH.
1) 6,57-10% 2) 8,35:10% 3)6,57:10% 4) 8,35-10%,

Bonpoce! peiTuHr-koHTposs Ne2
1. CraumonapueiM ypasuenuem Illpeaunrepa juis 21eKTpoHa B BOAOPOIONI0100HOM aToMe
SIBJIACTCS YpaBHEHUE

dy 2
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1)d°x h
",2
Vz\p+% E+ : -ZL =0
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2.2
mam_,Xx
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4) h
2. Eciu y — (QyHKIMS MMeeT BUJ, YKA3aHHBIH HA PUCYHKE, TO BEPOSITHOCTL OOHAPYKHTD
L 2
—<xX<—
SJICKTPOH Ha Y4acCTKeE 6 2 paBHa
2
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Z
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\ /i /6
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3. B xakoMm ciyyae sHepreTHYeCcKuii CriekTp SHBKTS)OIIa CIUIOIIHOK?
1) 2JIEKTPOH B MOTEHIMAILHOMN AMe IIIMPHHOMN 10" M

2) 2JIEKTPOH B aTOMe

3) 2NeKTPOH B MOJIEKYJIE BOAOPOAA

4) cBOOOAHBII MIEKTPOH.

4. MakcuManbsHoOe 3Ha4YeHHe MpOCEKIIHH MOMCHTA UMITYJILCA DJICKTPOHA, HAXOJAIICIoca B f-
COCTOSAHHH, HA HAIIPABJICHHEC BHCUIHETO MAaruHuTHOI'O 110J1s1 PaBHO

Hh; 2)2h; 3)3h; 4)4h,

5. CKOJIBKO pazIMYHBIX COCTOAHHI MOJKET MMETh MIEKTPOH C IVIABHBIM KBAHTOBBIM YHCJ/IOM
n=47?
L)ild; 2)48; 3)32; 4)54.

6. OnpesenuTs aTOM, Yy KOTOPOro B OCHOBHOM cocTosiHuH 3anosHensl K, L, M — cion u B N
— CJI0€ pacIoyIOIKEHBI 7 AJCKTPOHOB.
DCL 2)Ge: 3)Br; 4)Ti.

7. Cpenia Ha3bIBaeTCS aKTUBHOIA, €CIIH OHA

1) NOJHOCTBIO MOIJIOAET NAJIAloUIee HA Hee H3TyUeHHE,;
2) TOJHOCTBIO PACCEHBACT I1aJIAIOIIEE HA HEE U3JTyHCHHUE,
3) yCHIIMBAET Nnajiaioliee Ha Hee H3ydYeHHe.

8. Cucrema HaKaykH Jlazepa Mo3BoJseT

1) co3nate MHBEPCHYIO HACENICHHOCTh B AKTHBHOM cpejie;

2) BBI3BATh BEIHYKICHHOE H3JIy4eHHe (JOTOHOB;

3) obecrieynTh BLICOKYIO KOTePEHTHOCTD JIA3EPHOIO M3JIy4eHHS.




9. PaccMoTpuM JiBa KBAHTOBLIX COCTOSIHMS, B KOTOPBIX HAXOJMTCS CHCTEMa aTOMOB,
sneprusmu E; u E>, npudem E; > E). Cucrema OyJeT HaXOAUTLCS B COCTOSHHH C MHBEPCHO
HACEJIEHHOCTRIO, €CJTH YUCiIo aToMoB N| ¢ sHeprueit £, Oyaer

1) paBHO 4ncity aroMoB N; ¢ aHeprueit £;

2) MeHblue, yem Na;

3) Gonblue, yem Ns.

c
i

10. Ipuuiun [Taynu conpasennus

1) Ju1s BceX TOKJIECTBEHHBIX YACTHIl KBAHTOBOMEXAHUYECKOH CHCTEMBI,
2) JUIsl CHCTEMBI TOXKJIECTBEHHBIX OO30HOB;

3) /U1 CHCTEMBI TOXKICCTBEHHBIX ()EPMHOHOB.

11. Jlenenune yactuil Ha 6030HBI U (PEPMUOHBI ONPEJIEIACTCH
1) TOJNILKO IJIaBHBIM KBAHTOBBIM YHCIIOM 77}

2) TONbKO OpOUTATBHBIM KBAHTOBBIM YHCIIOM /)

3) CHHHOBBIM KBAHTOBLIM YHCJIOM My}

4) opOuTANBHLIM / 1 MATHUTHBIM /M KBAHTOBBIMHU YHCJIAMH.

12. 3aBucumocTh MOJISIPHOIT TemnoeMKOCTH C)jy XHMHYECKH IPOCTBIX TBEP/BIX TN OT
TEMIIepaTyphl IpeJcTaBieHa Ha rpaduke

1) 2) 3) 4)
Cwm Cwum Cwm
IR R
3R = n
N T 0 T n T
13.Tennoemkocth  cuctemsl, coctosmmeit w3 N = 10% KIaccHueckHX TpexMepHbIX

HE3aBHCHMBIX rapMOHHYECKHX ocLnaTopos npu temnepatype T = 300 K, pasua
1) 414 Ixw/K;  2) 4,14 JIw/K;  3) 1242 xJIw/K; 4) 41,4 xJDx/K.

14. JlebGait monyums TEOPETHUECKYIO 3aBUCHMOCTL MOJsIpHOH TermioeMmkoctH Cyy OT
TeMIepaTyphl, pacCMaTpUBasi KPHCTAITMHYECKYIO PELIeTKY Kak

1) cucTeMy HEB3aUMOIECHCTBYIOIMX WYACTHIl, COBEPLIAIOIIMX TEIUIOBBIe Kojebanus ¢
pa3IMYHLIMH YaCTOTAMMU;

2) cucTeMy CBS3aHHBIX YacTHIl, COBEPIIAIOIIMX TEIUIOBBIC KoJeOaHHs C OJMHAKOBBLIMH
YaCcTOTAMH;

3) cucTeMy CBSI3aHHBIX YaCTHIL, COBEPINAIOMIMX TEIUIOBbIE KOJIeOaHUsl € pPa3IMyYHBIMH
YaCTOTAMM;

4) cucTeMy HEB3aUMOJCHCTBYIOIINX 4YACTHIl, COBEPIIAIOIIMX TEIJIOBble KojiebaHus ¢
OJIMHAKOBBIMH YaCTOTAMH.

15. Banentnas 30Ha cOOCTBEHHBIX I1OJIYNPOBOIHUKOB

1) yacTHUHO 3aHATA JICKTPOHAMH;

2) NOTHOCTBIO 3aHATA ICKTPOHAMH;

3) nepekpbiBaeTcs co cB00OHOI 30HOIT BO30YKIEHHBIX YHEPrHii.

16. C yBesmyeHHEM TeMIIEPaTypbl AIEKTPOIPOBOJAHOCTD MOJIYTIPOBOIHHKOB
1) yBenuumnBaercs;




2) yMeHbIlIaeTcs;
3) He MeHAeTCH.

17. B obnacTi HU3KUX TeMIIepaTyp y NoJyIpoBOJIHUKOB rpeodnagaer
1) ABIpOYHAs TPOBOJIMMOCTD;

2) 2JIeKTPOHHAS POBOIMMOCTB;

3) coOGcTBeHHAs MPOBOAMMOCTD;

4) npuMecHas IIPOBOJUMOCTD.

Bonpocse! peHTHHI-KOHTPOoJIs No3
1. JInst HyKJIOHOB BEPHBIMHU SIBJISIIOTCS CJICAYIONIME YTBEPIKIACHHS

N
1) npoton o6naxaer 3apsoM, pasusim €
2) cUH HEeHTPOHA MEHBLIIE CIIHHA NPOTOHA;
3) Macchbl HYKJIOHOB NPAKTHYECKH OJIHHAKOBBI.

2. Uem MeHbIIIE SHEPrus CBSA3H A1pa, TEM

1) Goneine y nero jiedexrt Macc;

2) MeHbluyl0 paboTy HYKHO COBEpIIMTH, 4TOOBI pa3/ie/IuTh 3TO AAPO Ha OTACIbLHBIC
HYKJIOHBI;

3) GoJblue SHEPryuy BBIACIMTCA IPH pacnajie 3Toro sapa Ha OTAC/IbHBIC HYKJIOHBI;

4) MeHb11Ie ero IHEPrus MoKo;

5) MeHbIIe YHEPriUH BBIICTUTCS B PEAKIIHH TEPMOSIEPHOIO CHHTE3a 3TOr0 sJApa C JAPYrHMH
SJIPaMH.

3. [lpu a-pacnaje

1) 3apsan aapa He M3MEHHTCS, Macca sijipa yMeHblmaercs Ha 4 a.e.m.;

2) 3apsa spa yMeHbIIaeTcs Ha 2e, Macca sjipa yMEeHbIIaeTcs Ha 4 a.e.M.;
3) 3apsan aapa yMeHbLIAeTes Ha 2e, Macca siJipa He MeHseTCH,

4) 3apsaj sipa yMeHbluaeTcs Ha 4e, Macca sijipa yMeHbIaeTcs Ha 2 a.e.M.

4. Kakas nons paJMOaKkTHBHBIX aTOMOB OCTAHETCS HE pacnaBlICHCs uepe3 HHTEpBall
BPEMEHH, PaBHBII JIBYM IIEpHO/IaM [10JIypaciajia
1) 50% 2) 67% 3)33% 4) 75% 5)25%?

5. CxonbKo - U - pacnajioB JIOKHO IPON30HTH, 4T00B! HeCTaOMIBHBIN H30TON aMepHIIUs

241 4 209 1y ;

gl I 03Bl o

s IpeBpaTHiICs B cTaOMIILHBINH H30TOIT BUCMYTA 7
1) 8 audp 3)6ausSp

2)9 o u 3p H7aul3p

4
2

14 (
6. Slapo aszora saxparuno & -uactuiy
asieMeHTa obpaszoBanocs?

]7F 170 l6F 160 I7N

) M UCIYCTHJIO NPOTOH. Spo Kakoro

1) 9 2) 8 3) 9 4) 8 5) 7
9 2 H 10
7. Sinpo Gepunnnsg 4 e, nornotus jeiitpon |~ | npespamaercs B sapo Gopa ° . Kakas

YacTHIlA TPH ATOM BhIOpackiBaeTcs?
Dp 2)n & 4)e 5) ucnyckaercs 7 -kpaHT

e +V,+¥

8. Peaxrus A He MOXKET MJITH U3-3a HApYLICHUS 3aKOHA COXPAHEHHS



1) CIMHOBOIrO MOMEHTA UMITYJIbCA;
2) NenTOHHOTrO 3apa/a;
3) 2JIeKTPUYECKOro 3apsja.

9. 3akoHoM COXpaHCHHA DJICKTPHYCCKOTO 3apsi/ia 3anpeieta peakiui
h B e +v,+v,

2)

5
yn+v. > pte

V,+n—>p+ i

ntrp—re +Vv, 4) )

10. U3 IMPUBEJIEHHBIX CXEM B'.BZIHMOHPCB[JQIII,QHHH YaCTHIL aHHHTHJIAIIHH COOTBETCTBYCT
0 5= 0 - + -
% drty ggp¥nte +V, [ K ax'+xm g€ te 2y+y

11. B mopsake BO3pacTaHusi WHTEHCHMBHOCTH (yHIaMEHTalbHBIE B3aUMOJIEHCTBUSA
pacroJiaraioTes cieayiomum obpazom

1) snekrpomaruutHoe, cnaboe, rpaBHTAMOHHOE, CHIIBHOE,

2) cnaboe, CHJIBHOE, FPABHTALMOHHOE, MICKTPOMAarHUTHOE,

3) 2JeKTpOMarHUTHOE, rpaBUTAllMOHHOE, ci1aldoe, CHIIBHOE;

4) rpasuTaumonHoe, cnaboe, aNeKTPOMarHUTHOE, CHIILHOE.

[TpomeskyTouHas aTTecTalns NPOXoMT B popMme sK3aMeHa.

Bormnpocs! k 3k3ameny

1. Tennosoe wu3nyuyenue. PasHoBecHoe mu3nyueHHe. XapaKTEPUCTHKH TEIUIOBOIO
H3JIYUCHHSL,

2. AbGcomorHo uyepnoe Teno. 3akon Kupxroda. 3akon Credana-bBonbimana v 3akoH
Buna.

3. Pacnpenenenue sHeprum B crnektpe abcomorHo uepHoro Ttena. @opmyna Poanes-
Jxunca. Yinsrpaduonerosas karactpoda.

4. Keauropas runoresa u Gpopmyna [Inanka

5. Buemmnuii poToanexrpuueckuii agdexr u ero 3akonsl. POTOHLL

6. Dddext Komnrona u ero teopus.

7

8

Mopuens aroma Pezepdopna. [Tocrynarer Bopa. AtoM Bojopoa.
['unoreza npe bpoiina. DxcrnepuMeHTalbHOE NMOJATBEPHIEHHE BOJIHOBBIX CBOMCTB
MHKPOYACTHIL.

9. CooTHOIIEHHE HEOIIPE/ICJIEHHOCTEH.

10. Bonnosas QyHKiHs, ee CBOHCTBA M CTATUCTHYECKUIH CMBIC]L.

11. Hecraumnonapnoe ypasuenue lllpeaunrepa.

12. Crammonapnoe ypasuenue llIpeaunrepa.

13. Yactuua B NOTEHUHANBLHOMN sIME,

14. TIpoxoxaenune yacTUIbl Yepe3 MOoTeHIHaILHEIH Oapbep.

15. KBaHTOBBIIf rapMOHHYECKHIT OCLIMIIISATOP.

16. Ypasuenue [llpeaunrepa Juist aaexTpona B atome Bojopoaa. ['nagnoe, opburanshoe u
MarHMTHOE KBAaHTOBBIE YHCIIA.

17. KpantoBanue sHEpruu sjekTpoHa B atoMe Bojopoja. Crekrp aroma BoJOpoja.
[Ipasuio orbopa.

18. OpOuTaynbHBIi 1 MArHUTHBII MOMEHT JICKTPOHA.,

19. CoGcTBenHblii MeXaHMYeCKHl MOMEHT uMIysbca ieKTpoHa (cnuH). CHIHHOBBIN
MarHMTHBII MOMEHT 2J1eKTpoHa. ClIMHOBOE M MarHUTHOE CIIMHOBOE KBAaHTOBBIE YMCIIA.
Onerr Hltepna u ['epnaxa.

20. ITpunnun sanpera [laynn. [lepuoanyeckas cucrema anemMenTos Meneneesa.

21. Ilornomenue, ClHOHTAaHHOE W MHAyUHpoBanHoe usiaydenue. Koaddurments
DlHIuTEeHHA.

22. Jlazepsr. [Tpunumn neiicTBus nazepos.




23. Kiaccuueckas Teopus terioeMkocTd. 3akon Jliononra u [lw.

24. KBaHTOBas TEOPHs TEIUIOEMKOCTH DHHILTEHHA.

25. Teopus teroemkoct JleGas. POHOHBI.

26. Bozousl u ¢epmuonnl. IloHsTHe O KBAHTOBBIX cTaTHCTHKax bose-Ditnmreiina u
Gepmu-Jlnpaka.

27. DHepreTuyecKue 30HBI B KpHCTALIAX.

28. Pacnpezesienue 2JeKTPOHOB M0 dHepreTHueckum 3oHam. Knaccudukanms Teepbix
TeJ1 Ha METaJUIBI, TIOJYIPOBOJHHKH M JIUIJICKTPHKH.

29. CoOcrBeHnasi ¥ pUMecHast MPOBOIMMOCTH MTOJIYITPOBOJHHKOB.

30. DneKkTponpoBOJAHOCTD TBEP/BIX TeN. Temneparypnas 3aBHCHMOCTh
3JIEKTPONPOBOAHOCTH METAUIOB U MOJYIIPOBOHUKOB. Y poBenb DepMu.

31. P-n nepexon. [TonynpoBogHHKOBBIE JHO/BL.

32. Xapaxrepuctuku aroMHoro sapa. Mozenu aromHoro sjpa. Macca u sneprus cBasu
spa.

33. 3akonbl pajiHoaKTHBHOIO pacnana. Anbga-, 6era- U raMMa-u3IyyeHHe.

34, SlnepHble peakiMn M 3aKOHBI coxpanenus. Peaxums nenenus suep. Llennas peaxums
JeJIeHus.

35. Peakums cuHTe3a atoMHbIX siziep. IlpoGnema ynpasisieMbIX TEPMOSACPHBIX pPeaKinid.

36. Bunapl B3aumojeiicTBuii M kiaccuuKalns 31EMEHTAPHBIX YaCTHIL.

37. Metoab!l perucTpanuy 31eMeHTapHbIX yacThIl. KocMuueckue Jiy4u.

38. Yactune! v antryactuiel. Helitpuno. Keapku.

CamocrosiTesibHas ]’)3601’&] CTYJCHTOB BKJIIOYAET B cebs:

1. Ay}lHTOpHaH CaMOCTOATECIbHAA pa60'ra CTYACHTA TIO JHUCIHIUIMHC BBIMOJIHACTCS
Ha .ﬂa60paTopube U INPAKTHYCCKHX 3aHATHAX [TPH PCUIICHUH 3a1a4.
2. BHC&y,IlHTOpIIaﬂ caMocToATeIIbHAasA pa60Ta BBITIOJIHACTCA  CTYACHTOM  IIpH

yriuyOleHHOM M3yYeHHHM JUCHHMIUIMHBI 110 TeMe MNpOHJCHHOH JeKIMH, NPH TOATOTOBKE K
naboparopubiM pabotam. OcHoBHoii (opmoii camocTosTenbHOM paGoTel CTyHeHTa sBJISETCS
M3Y4YCHHE KOHCIIEKTA JIEKIMIT, pEKOMEHI0BAaHHOIT JTMTEpaTyphbl.

CamocrosTenbhas pabora 3aBeplLIaeT 3ajjaud BceX APYrHX BHIOB y4eOHOro rpouecca u
MOJKET OCYLICCTBIATHCS Ha JIEKIMAX, CEeMUHApax, NPaKTHUYCCKUX 3aHATHAX, 1a00paTopHBIX
3aHATHAX, KOHCyabTanmsx. Kak ¢opma opranumsanmu y4ueGHOro mporecca caMOCTOSTE/IbHas
paboTa cTyJeHTOB npejacrapiser coboil LeseHanpapIeHHyl0 CHCTEMATHYECKYIO ACATELHOCTD
10 NpHOOPETEHHIO 3HAHMIH, OCYILECTBISIEMYIO BHE Ay IMTOPHH.

KoHTponb BbINMOIHEHHS caMOCTOATEBHOI paboThl OCYILIECTBIISICTCS B X0JIC BBINOJIHEHUS U

3alHTBI ﬂaﬁopaToprlx pa60T M0 JHCLHIUIHHE, TIPH BBINOJIHCHHHU MPAKTHYCCKHX 3aJ1aHuii, Ha
IK3aMcCHE.

Bonpoce! [uist KOHTPOJIS CaMOCTOATENbHOM paboThI

1. Kakoe wu3nyueHue Ha3bIBaeTCs TEIUIOBBIM, M 4YeM OHO OTJIMYAETCS OT JPYrux
(nepeurcnuTe KAKHX) BHIOB H3TYYCHHA?

2. Jlaiite onpeneneHus OCHOBHBIX XapakTEpPHUCTHK TeIIoBoro usnyuenus. Kakoe teso
Ha3bIBaeTCs a0COMOTHO YepHBIM?

3. Cdopmynupyiite 3axon Kupxroda.

4. Kakoli BuJI uMeeT pacnpejielieHde dHepruM B crektpe abcoloTHO 4epHoro Tela?

Hapucyiite kpuBble pacrnipeieseHus B 3aBUCHMOCTH OT JUIMHBI (WJIM YacTOTHI) BOJIHEI

s aeyx temneparyp (T2>T1).

Coopmynupyiite 3akons Credana — bonbimana u emenienus Buna.

6. 3anummre dopmyny Pones - JDhxunca W noscHure cyTth yiubTpadHoseToBOI
KkaracTpodsr".

7. 3anuummre dopmyny [Inanka 1 noscHUTE CYTh €ro KBAHTOBOI THITOTE3EI

8. Kakoe u3 tes, uepHoe MM HEYepHOE, HMEET BBILIC TEMIIEPaTypy, €Clu HX SPKOCTH
OJINHAKOBBLI?

9. B uem cocrour spienne, HazpiBaemoe Gpotoaddhexrom.

wn




10. Cdopmymupyiite 3axkonsl (orodddexkra. B uyem 95TH 3akoHBl NpOTHBOpEYAT
npeacTaBIeHUAM Kinaccudeckoit puznku?

11. Kaxk xauecTBeHHO, CJIe/lysl BOJIHOBOI KapTHHE H3Ty4eHHs, 00BACHUTE GoTOdhpeKT?

12. OGwbscuuTe 3akoHbl poTodddexra, nexons uz hopmynel DitHireiina.

13. Yro Takoe xpacHas rpanuua (poroaddexra. Uem onpenensercs 4NCI0BOEC 3HAUCHHE
rpaHMYHOM YacToThl? YTO BAMSET HA M0JIOXKEHnHe KpacHoii rpanuibl poroaddexra?

14. Yro Takoe (OTOIEMEHT U KAKOBA €ro BOJIbTaMIIEpHast XapakTepUCTHKaA?

15. Tlouyemy Gbura oTBepruyTa MoJenb atoma Tomncona?

16. B uém nporusopeuns npeainoxkennoii Pesepdopaom nnanerapHoit Mojiesin aroma?

17. B 4eMm cyumHoOCTh TeOpHH aroMa, mnpesutoxkenHoii bopom? Cdopmynupyiite
nocrysarsl bopa. Kakosel nesocratku reopun bopa?

18. Cnekrpsl aromoB. CrieKTpajibHbIe CepHH aTOMa BOJIOPO/A.

19. Kakue THIBI COYJApeHHIl BO3MOMKHBI MEXKJY 2JICKTPOHAMH, YCKOPSEMBIMH
NICKTPUUECKHM T0JIEM, H aToMaMu?

20. B uém 3akmovaercs onbit @panka u 'epua, ¥ Kakue OCHOBHBIE BBIBOJBI MOMKHO
c/iesiaTh Ha OCHOBAHUH ONbITa?

21. Kakue KBaHTOBBIC YUCIIA ONUCHIBAIOT COCTOSIHME MUKPOYACTHIILI?

22. Yem onpesensercst eKTPOHHOE COCTOSHHE H30JMPOBAHHOrO atoma?

23. OObsicuute npouecc 0OpazoBanust IHEPreTHUECKUX 30H B TBEPIOM TeJIe.

24. Ot yero 3aBHCAT IHPHHA PAa3pPEIICHHOI 30HBI U YHCJIO YPOBHEH B Heil?

25. Kaxosa 30HHas CTPYKTYpa NPOBOJAHUKA, MOJIYIPOBOAHHKA U H30JsTOpa?

26. OOwsicuuTe MEXaHH3M cobcTBeHHOI " NPUMECHOI IIPOBOIUMOCTH
IIOJIYTIPOBO/IHHKOB.

27. KaxoB ¢usnyeckuii cMbica noustis yposus depmu?

28. Yem oObscHSIETCS paziH4ue TeMIepaTypHOH 3aBUCHMOCTH DJIEKTPONPOBOJAHOCTH Y
METAJUIOB M I10JIYIIPOBOAHUKOB?

29. OOBACHUTE 3aBUCHMOCTb MOJIOKEHUST YpoBHS DepMH M KOHLIEHTpAIHH ¢BOOOIHBIX
HOCHTEJIeH 3aps/ia B MOJYNPOBOJIHHKAX OT TEMIIEPaTypHhI.

30. OO6mwsacuure PuznyecKkue MPOLECCh], MPOUCXOIAIIHE TPH 00pa3oBaHUH p-n MEPEX0/Ia.

31. Hapucyiite sneprernueckue 30HbI B o0JlacTH p-n nepexoja ¥ OOBACHUTE, B 4eM
COCTOMT JIEHCTBHE BHELIHEr0 2JIEKTPUYECKOTO TOJIst HA P-n Mepexol.

32. Yro mnaspiBaeTCs panMOaKTHBHOCTBIO? Kakue mnporeccel OTHOCATCS K HUHCITY
PaJIMOAKTHBHBIX ?

33. Ha uem ocHOBaH NPUHIMI PErHCTPALMH H M3MEPEHHS PAJMOAKTHBHOIO H3JydeHus?
Kakune npubopsl npUMEHSIOTCS U1 9THX Lienei?

34. OObscHuTe YCTPOHCTBO M NPUHIMI AeHCTBHA cueTunka [ eiirepa.

35. OnumuTe NpoLeccsl, MPOUCXOIAIIHE B ra30pa3psAHbIX CHETUHKAX,

36. Tlepeuncnaure ¢u3nvecKkne NpoLECCH, MPOUCXOAIINE IIPH B3aUMOJIEHCTBHH B3-
M3JIyUEHHS C BELIECTBOM.

37. B weM 3akmouaroTcs NpPOLECCHl YNPYroro paccesiHusi 9JIeKTPOHOB  siipamH,
9JIEKTPOHOB Ha HIEKTPOHAX?

38. UYem oOycnoBieHbl TOTEPH OHEPTUH HYACTHUIBI [MPH  [POXOKIAEHHH  uepes
MOrJIONIAIONLYIO cpey?

39. Yto mpoMCXOUT NPH NPOXONKACHHH AEKTPOHA Yepe3 MOrIOTUTENE?

40. KakoBbl 0cOOEHHOCTH NPOXOXKACHHUS Yepe3 MOIIOTHTENh MOHOIHEPreTHYeCKHX [3-
YaCTHUIL U B-M3J1yueHHs, HMEIOIIEro HEeNpephIBHbII dHepreTHUECKHii cnekTp?

7. YYEBHO-METO/JMYECKOE ® HHOOPMALIMOHHOE OBECIHEYEHUE
JUCHHUTITIMHBI (MO/LYJIST)

a) OCHOBHAS JIUTEpaTypa:



1. ®usuka. Bonnosas onrtuka. KBanToBas npupoia u3mydeHus. DJIEMEHThl aTOMHOH W
aneproit gusnku: Yueb. noc. / C.M.Kysnenos, A.M.JIunep - 3-e usa., nepepab. u jom. - M.:
Bysos. yue6.: HULl MHOPA-M, 2015 - 212 c.: 60x90 1/16.(m) ISBN 978-5-9558-0350-0. -
Pesxum pocryna: http://znanium.com/bookread2.php?book=438135.

2 Tamueikosa-bymkesny .U, dusuka. Yacts 2. Onruka. Kpantopas gpusuka.
Crpoenne u pusnyeckue CBOHCTBA BellecTBa [ DNeKTpoHHBIH pecype]: yuebunk/ Tauuipikosa-
bymkesuu U.M.— Dnexktpon.TekcToBbIe JanHble.— Munck: Beiuoiimas wkona, 2014.— 232
¢.— Pexum pocryna: http://www.iprbookshop.ru/35563.— DBC «IPRbooks».

3. Ilankun A.@. Jlekunu o ¢puzuke [Dnexkrponnsii pecype] : [B u.] / A. ®@. 'ankun, H. C.
[lpokomesa ; BiaguMHpCKuit rocyJapCTBEHHBI  YHMBEPCHMTET HMMEHH  AJieKcan/pa
['puropweuya u Hukonas I'puropsesnya Cronerosbix (Bal'Y).— Bnaaumup : Bragumupekuit
roCyJlapcTBEHHbII YHHBepcHTeT HMeHH Aulekcanjpa ['puropbeBuua u Hukonas I'puropnesnua
Croneroseix (Bal'V), -Y. 5: KsauroBas u sjepnas (usnka.— DJICKTPOHHBIE TEKCTOBBLIC
nauueie (1 ¢aiin: 4,16 M6) .— 2015 .— 94 c. : mi., Tabin. — 3arnasue ¢ THUTYJA KpaHa.—
bubnuorp.: ¢. 92 .— Cpoboanblii 10CTYN B 3JE€KTPOHHBLIX YMTAJIBHBIX 3ajaX OMOIHOTEKH .—
Microsoft Office Word .— <URL:http://e.lib.vIsu.ru/bitstream/123456789/4025/1/00560.doc>.

0) TOMOJIHHUTEILHAS JIHTEepaTypa:

1. Escuna E.M. Onruka. OcHoBbl KBaHTOBOH W siyiepHoit Gpu3nku [DnekTpouuslil pecypel:
yueOHO-MeToanueckoe nocodue juis naboparopueix pador no ¢usuke/ Escuna E.M., CoGonena
B.B.— DnexTpon.TekcToBbIe AanHble.— AcTpaxanb: ACTpPaXaHCKHil HHKEHEPHO-CTPOUTENILHBII
uncruryt, 96C ACB, 2011.— 107 ¢.— Pexum pocryna: http://www.iprbookshop.ru/17059.—
DBC «IPRbooksy.

2. Annaroe A.B. ®uzuka. Atromuas ¢usuka [DnexTpoHHbIi pecypc]: yueGnoe nocobue/
AnnatoB A.B.— DnexkTpoH.TekcToBble jaanHble— Bonrorpaa: Bonrorpajackuit  mucTHTYT
Ousneca, By3osckoe obpazosanmne,  2009.— 116 c.— Pexcum JIOCTYA:
http://www.iprbookshop.ru/11355.— DB5C «IPRbooks»

3. XKapenona C.B. ®usuka atomos u mosieky. Snepnas ¢pusuka [Dnexrponnsiii pecype] :
MeTo/inueckue ykaszanusi K nabGopartopueiM pabGoram no ¢usuxke / C. B. Xapenosa, H. C.
[Ipoxomesa, E. JI. [llamanckas ; Bnapgumupckuii rocynapcrsennsiii yuusepeuter (Bal'V),
Kadenpa ¢pusukn m npuxnaanoii maremaruku ; noja pen. E. JI. [llamanckas .— DiaexTpoHHbie
tekcroBble ganublie (1 daiin : 431 K6) .— Bunaaumup : Braaumupckuii rocyaapcTBeHHbINH
ynusepcuret (Bal'Y), 2010 .— 38 c. : un., Tabn. — 3arnaBue ¢ THTYNIA SKpaHa .— DJIeKTpoHHAs
Bepcus nevatHoit myGnukanuu .— bubGmuorp.: ¢. 36 .— CBoGoausii joctyn .— Adobe Acrobat
Reader 4.0 .— <URL:http://e.lib.vIsu.ru/bitstream/123456789/2065/3/00706.pdf>.

4. XKapenopa C.B. ®usmka TBEproro Ttena [DeKTpoHHBIH pecype] @ MeToaMuecKHe
ykazanus K jaboparopueiM paboram no ¢usuxe / C. B. XKapenosa, H. C. Ilpokowesa, E. JI.
[lamanckas ; Bnagumupcekuii rocynapersennniit yuusepcurer (Bal'V), Kadenpa ¢usuxu u
npukaagHoi Matematiky ; noa pea. C. B. XKapenosa .— DiiekTpoHHbIE TEKCTOBLIE JlaHHbIe (1
(paitn : 356 K6) .— Bnapumup : Bnagumupekuit rocynapersennsiii yausepeuret (Bal'y), 2010
— 40 c. : wr, Tabn. — 3arnaBue ¢ TUTYJA JKpaHa .— DJIEKTPOHHAs BEPCHs IE€YaTHOI
nyOnuxanuu .— bubmmorp.: ¢. 38 .— CsoGoansrii nocryn .— Adobe Acrobat Reader 4.0 .—
<URL:http://e.lib.vlsu.ru/bitstream/123456789/2088/3/00703.pdf>.

5. Ilpokomesa H.C. COopuuk 3anauy no ¢usuke [Dnexkrponuwiii pecypc] / H. C.
[Ipokxomesa ; Bnaammupckuit rocynapersennsiit yuupepeurer (Bal'Y) .— M3a. 2-e, ucnp. u
Jon. — DJIEKTPOHHBIE TeKeToBble Aanubie (1 daiin @ 593 KG6) .— Bnagumup : Bnagnmupcekuii
rocynapctseHHslil ynusepeurer (Bal'y), 2010 .— 66 c¢. — 3arnaBue ¢ TuTyna 2KpaHa .—
DNeKTpOHHas BepcHs mevaTHoi nybnukaumu .— bubmuorp.: ¢. 64 .— CsobGoaublii goctyn .—
Adobe Acrobat Reader 4.0 — ISBN 978-5-9984-0043-8 —
<URL:http://e.lib.vlsu.ru/bitstream/123456789/1871/3/00749.pdf>.

B) HEPHOJAHYECKHE W3AaHMs:

1. Kypuan «KsantoBas  anekTponuka». ApXuB  HOMepoB. Pewxum  jocryna:
http://www.mathnet.ru/qe/archive.




8. MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYEHHE
JUCHUITJINHBI

JlekMOHHBIE AyAMTOPUM OCHALIEHBI JOCKOH (JUIs Mejia MJIM Mapkepa), SKpaHom Juis
POEKIIHOHHBIX CHCTEM, ITPOEKTOPOM H HOYTOYKOM.

Ayautopun Juisi npoBesieHust 1a0OpaTOpHBIX 3aHATHH OCHAIIEHBl YCTAHOBKAMH JUIs
BBITOJIHEHUS JJTabopaTopHbIX paboT:
6.1. Onpenenenne nocrosuuoii Credana-bonbrmana.
6.2. U3yuenue BHewHero gpotoaddexra.
6.3. Onpejesienne pe3oHaAHCHOTO NMOTeHIHaNa Bo30ykeHus aroma metojioM @panka - [Nepua.
6.6. M3yuenue TeMneparypHoii 3aBUCHMOCTH CONPOTHBIICHHUS TOJTYIIPOBO/IHUKOB.
6.7. M3ydenue BOJNILT-aMIICPHBIX XapaKTEPUCTHK TEPMOUYYCTBHTE/IBHBIX CONIPOTHBIICHHIA.
6.8. M3yyenue BOJbTAMIIEPHBIX XapaKTEPUCTHK (DOTOCONPOTHBIICHUS.

Jlekumonnple ayJMTOPHH OCHALLEGHBI JIOCKOH (JUIs Mena WIM Mapkepa), SKpaHoOM Juis
MPOEKLHOHHBIX CHCTEM, TPOEKTOPOM U HOYTOYKOM.

AYJIMTOpHH JUIS TNPOBEACHMS 3aHATHH OCHALICHBI COBPEMEHHBLIMH TIEPCOHAIBHBIMH
KOMIBIOTEPaMH, 0OLEMHEHHBIMU B JIOKATBHYIO BEIYHCIUTEIBHYIO CETh M YKOMIUICKTOBAHHBIMK
HEe0OXOIMMBIM CHCTEMHBIM M IIPHKJIAJIHBIM IPOrPaMMHBIM 00ecrieYeHHueM.




PaGouas nporpamma JMCIHIUIMHEL COCTaB/IeHa B cOOTBeTCTBHU ¢ TpeboBanusamu DI'OC

BO no nanpasnennio 28.03.01 HanotexHonoruu 1 MUKpOCHCTEMHas TEXHHUKA.

PaGouyio nporpammy cocrasui npogeccop kabeapet GullM C.M. Apakeisid /
(®UO, noanucs) =

Penenzent

(npepcraBuTe b paboronarerns) QA\// Ll Ettley, IO s ~Flnclel ofgrna /T 7/#7/% e

(mecTo paboThl, nomKHOCTh, DHO, nommc:b)

[Iporpamma paccmotpena u oj100pena na 3aceanuu Kapeapel GullM

potokon Ne 7/ ot £/ % 7S rona

3aBenytomuii kadeapoii / ]

ﬁ"
(PHO, noanuce) /

PaGouast nporpamma paccMoTpeHa U ofoOpeHa Ha 3ace/laHuH yueOHO-METOHYECKOH KOMHCCHH

C.M. Apakensu

nanpasyienus 28.03.01 HanoTexHonoruu 1 MUKPOCHCTEMHAs TEXHUKA. —~

Ilporokon Ne 77 or €7.C4 7S rona

[Ipencenarens koMmuccuu C.M. Apaxkensit

~
((IJHEI, TOJIMHCH )

JIMCT MNEPEYTBEPKJEHUSI
PABOYEM ITPOTPAMMBI JIMCHUATIIMHBI

Paboyas nporpamma oo0pena na yueOusblii roj

[IpoToxon 3acenanus kadeaper No oT roja

3aseayromuii kade1poii

PaGouas nporpamma o1o0pena Ha yueOHBI roj

[Iporokosn 3acenanmns kadeapbr No oT rojia

3asenyrowmuii kadeapoi

PabGouas nporpamma oj100pena na yueOHbIi rog

[IpoToxou 3acenanus kadeapnr No oT roja

3asenytomuii kadeapoii
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