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1. IIEJIX OCBOEHUW S AN CITATLTAHBI

[emavu  ocroenma auenmumuel  «Du3ukay — gBISETCS  0BECHEUEHHe Oymyiero
CIenuanucTa HayqHod (msmueckoil 6a3oif, Ha KOTOpoH B BBICIIGH TEXHHYECKOH MIKOTE
CTPOMTCS OOIEHHIKCHEPHAs U CTICIHANbHAS IIOAT0TOBKA. [10CTen0BaTeNbHOE N3y EHNE Guznki
BBIPA0ATHIBACT CHEMU(DHYECKHH METOX MBINLIEHHS, (DH3IAIECKYIO HHTYHIHIO, KOTOPBIS
OKA3bIBAFOTCS BCCHMA ILIOJOTBOPHBIMH M B JPYIHX HayKaX. CHENMATHCTBI, IONYYHBINHAS
IIIPOKOe (PU3MKO-MAaTEMaTHYeCKoe 00pa3oBaHue, MOTYT CAMOCTOSITENEHO OCBAHBATH HOBBIS
TEXHHYCCKUC HANPABICHHS, YCICINHO paloTaTh B HHUX, JIETKO TEPEeXOAUTh OT PENTeHHs OJHHX
3a1ad K IpYruM, MCKaTh HECTAHNAPTHBIC M HETPAAUIMOHHBIE IIYTH, YTO 0COOSHHO BAXKHO JUIA
PO ecCHORANBHOA MOOHITEHOCTH CIIELIHATHACTOR B YCIOBHAX YCKOPEHHOrO PasBHITHS TEXHUKH.

3ajaud JUCIIHIUIMHEL

® TEOpeTHYCCKas MOArOTOBKA B 00NACTH (DM3MKM, TO3BOJLSIOIIAS OyIyIIMM HHMKEHEpPaM
OPUCHTUPOBATHCA B IIOTOKE HAYYHOM M TEXHHYECKOW WH(MOPMAIMK B 00eCIeTHBAIONIAT UM
BOSMOXHOCTh MCIOJIL30BARNS HOBBIX (PM3HUECKUX IPHHITAIIOB B TeX OONACTIX, B KOTOPHIX
OHH CIIELHAIU3HPYIOTCS;

* (QOpPMHPOBAHME HAYYHOTO MBIIUIEHHS, B YACTHOCTH MPABHIBHOTO MOHHMAHHS TPAHHI]
IPUMEHMMOCTH PA3INYHLIX (PU3MYECKHX TIOHATHI, 3aKOHOB, TEOPHH M YMEHHUs OlEHUBATD
CTEHCHP NOCTOBCPHOCTH PE3YNILTATOB, IIOMYICHHBIX C IIOMOIIBIO SKCIEPHIMEHTANBHEIX HITH
MaTeMaTHICCKHX METOIOB HCCIICI0BAHMSI,

* BEIPabOTKA IPHEMOB H HABBIKOB PEINEHUH KOHKPETHBIX 38149 U3 pasHpIX oOnacreit Gpuzuxm,
NOMOTAFOINMX CTYACHTAM B JalbHEHIIEM PeIlaTh WHIKEHEPHEIC 3a1a49H,

¢ O3HAKOMJICHHE CTYACHTOB C COBPEMCHHOH HAay4yHOH anmapaTypoif ¥ BeIpdboTKa y HIX
Ha4aJIBHBIX ~ HABBIKOB  NIPOBEACHHS  OKCIEPHMEHTAIBHLIX  HAYYHEIX  HCCIC/OBAHMUIL
PA3MUYHBIX H3UICCKUX ABICHHUI U OLEHKH HOTPENIHOCTEH H3MEePEHHUI.

2. MECTO JUCHHUILIAHLI B CTPYKTYPE OITOII BO

Hucnumimaa  «®usukay OTHOCHTCS K  6a30Bod  wactw  Gioka Bl OCHOBHOU
podecCHOHANEHON  06pa3oBaTeILHOMH nOporpaMMel.  M3ydenne JNUCHMINIMHEI OPOXOMUT B
TPETBEM CeMECTpe.

i yCHemHoro OCBOEHHs Kypca (DH3MKH CTYJIeHTaM HeoOXO/UMO 3HATH CJIEIYIOIIHE
paszens! Beicied Matemaruky: Juddepenimansuoe ncuncnenue, Hurerpanssoe ncumncienue,
AHAMATAYECKAs TeOMETpHS U JIHHeHHas anredpa, Paner, DireMeHTHI BEKTOPHOTO aHaun3a,
OyHKIME KOMIUIEKCHOTO IE€PEMEHHOTO, Huddepentmansuple ypapHEHUS, DeMeHTHI TEOPUH
BEPOSITHOCTEH U MAaTeMATHYECKOM CTATHCTHKH,

OcBoenne NHCIHILIMHBL HEOOXOIUMO JULS H3Y4YEHHs CIICHYIOMMX IHCIHIUINH y4eOHoro
m1aHa; «PU3UIECKHEe OCHOBLI MHKPO- M HAHOCHCTEMHOM TeXHUKH», «DU3KKa TBEPAOTO Temay,

«KBantoBas ® cratucTHueckas (Qusuxa», «KBaHTOBaS M ONTHYCCKAS IIEKTPOHHUKAY,
«JlomoNHUTENBHbIE TIABE! TEOPeTHIeCKOH (M3UKH, (GHU3MKH sxpa | DIIEMEHTAPHBIX HACTHIL?,
«Hay4no-mccneioparensekas pabora B ceMecTpen, BBLIIOJHEHUE BBIITYCKHOH

KBATH(DHUKAIIMOHHOM paboTHL.

3. KOMINETEHIMH OBYYAIOUIETOCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSI JUCIATIIAHDbI

B pesyibrare OCBOCHHS JAUCIMIIIHHLL 00YYaIOHACS MOIKEH JEMOHCTPHPORATE CJIE/IYIOLIHE
Pes3ynnTaTh 00pa30BaAHH:

1) 3naTs:

* (yHIAMCHTANLHEIE 3aKOHBI NPHPOILI M OCHOBHEIE (u3mueckue 3aKOHE B 0BNACTH
KBAHTOBOM, aTOMHOH ¥ sineproit pmsuxu (OTTK-1, OK-7).

2) YMerh:

® NPUMEHSTH (PUBHYECKHE 3AKOHBI JUIs peneHus npakTnyeckux 3agad (OITK-1).



3) Bunagets:

¢ HaBBIKAMH IPAKTHYECKOTO MPUMEHEHHU 3aKoHOB (husuku (OIIK-1, OK-7).

KommeTennuy, yacTHYHO GOPMUpPYEMBIE B PAMKAX OCBOCHHS JTUCIATLIAEBL

OK-7. CriocoOHOCTBIO K caMOOPraHH3aIMH U CAMOOOPA30BAHHIO;

OIIK-1. CrocoGHOCTE TpPeNCTaBIsITE aACKBATHYIO COBPEMCHHOMY YDOBHIO 3HAHHMIL
HAy4IHyl0 KAapTHHY MHpPa Ha OCHOBE 3HAHHS OCHOBHLIX IMOJIOYKEHHMH, 3aKOHOB M METONOB

CCTCCTBEHHEIX HAYK U MaTeMaTHKH.

4. CTPYKTYPA H COAEPKAHUE AUCITUITLINHELI

OBwas TpyI0eMKOCTh JIMCHHIITHEEL COCTABNICT 5 3adeTHbx emuun, 180 uacos.

Bunapl yueGuroit paborst, Brmouas o6 DopMBI TEKYLIEr0
o GﬁMUU]‘OﬂTeHbHyIO paﬁmy CTYLCHTOB : :)GBCM‘J KOHTPOJIs1
" E‘ H TPYAOSMKOCTE (B yacax) i);{é;;(::{ YCNEBaeMOCTH
v - 3 1
Ne Pazzen (tema) §§ a§ @ 2 o ¢ IIPUMEHEHHEM f:;g;j';g"
n/n JHCLHILIHHEL z = 5 g = z . § - A | uHTepaKTHBHBIX "[I] ){l, ’
Q 3 =1 g B eE| & § O = METOJIOB opua-
5 2 = o= RS !%Lo & = (6 uacax / %) MPOMEKYTOUHOI
T = E a g & = g = BHEERL e aTrecTannn
=% ] ;
= = o (no cemecmpam)
KganToBas npupoa
1 PHPOA 3|12 4 6 | 10| - |12 - 12/60% -
H3IYTEH M
DJIeMEHTHI KBAHTOBOM 3. Pe#THHT-
2 | MexaHuKH 1 aToMHOH | 3 12 20 18 - - 20 | - 18/47% KoHTpOJTL Nel
(hu3KKH
PefiTinr-
JneMeHThl (PH3UKH 13- KOHT )
3 b 3 6 4 | 8 | - |10 - | 10/55% | XoHTPOTLNe2
TBEP/IOrO Tena 15
OIIEMEHTHI QU3HKH Pelirusr-
Anpa u 16- . KOHTPOITH Mol
4 | 2R 3 6 s | - | - 12| -] 6ra% ponhH
EMEHTAPHBIX 18
TACTHII
Beero 3|18 36 36 | 18 - | 54| - | 46/51% | osxzamen (36
4.)
Conepixanue pasaesoB JUCIHIUIHHBI
TeMbl, paseis! THCIHITINHEL Komso | oo oy | TPAKTH- | JaGopa- |
> P AHCH YacoB YECKHE | TOPHEIE pe
Paspen 1. Kpanrosasi npupoaa usiiyuenust 32 4 6 10 12
y
Jlexums 1. 3aKOHBI TEIUIOBOTO M3/IyUYEHHUs . i
14 2 4 2 6
Jleximg 2. KeaHToBBIE CBOMCTEA CBETA 18 2 2 3 6
Paznen 2. dnemenTbl KBAHTOBOI MEXAHHKH H ATOMHOI
58 20 18 - 20
duzprn
Jlexuus 3. Crpoenue atoma 6 2 P - 2
Jlexus 4. BomHOBBIE CBOMCTBA MEKPOYACTHLL 6 2 2 - 2
Jleknus 5. YpaBHeHHe WIpeAHHTepa 6 2 2 - 2
Jlexuuma 6. Ypasrenue wpearHrepa 1j1s YACTULB] B 6 5 9 "
NOTEHIHATIEHOM SIMe -
Jlextms 7. [Ipoxosenne yacTuilp uepes 6 5 5 ?
HOTEHIMAILHEIH Gapeep '
Jekuus 8. JIuneliHpiil rapmMonuieckuii OCLMIIISITOP 6 2 2 - 2
Jlexuus 9. Atom Bogopona 6 2 2 - 2
Jlexis 10. OpOuTansHei MexaHUUECKUH U MATHHTHDIH 6 5 5 5
MOMEHT 3JIEKTpOHa
Jlexums 11. Ilpusnun nayau 6 2 2 - 2




TeMBI, pa3eibl TUCIAILIHEBL KOIRO | gy | VDBpTE- | Mabopa- |
~ YacoB 4ECKME | TOPHBIE
Jlexuust 12, CoHTaHHOE M HHIYLHPOBAHHOE M31yYeHHe 4 2 - - 2
Pasjen 3. uiemenTnl QUIHKH TBEPIOro TeIa 28 6 4 8 10
Jlexums 13. DnemenTol KBAHTOROM CTATHCTHKH 6 2 2 - 2
Jexuust 14. TeroeMKOCTh TBEPIBIX TeN 6 2 2 - 2
Jlekumst 15. 30HHAS TEOPUS TBEPABIX Tell 16 2 - 8 6
Pazpen 4. DieMenThI PU3HKH P2 U 3TeMeNTAPHBIX 26 6 g ) 1
HYacTHI
Jlexuusa 16. AToMHOE s171po 10 2 4 - 4
Jlekiwa 17. PagnoakTHBHOCTE 10 2 4 - 4
Jlexuus 18. Bune! B3auMoneicTurii 1 xiaccsl
3JIGMEHTAPHBIX YacTHLl. MeToab! peructpanuu 6 2 - - 4
DJIEMEHTAPHBIX YACTHIL
IK3aMen 36
Htoro 180 36 36 18 54
JlaGoparopusle 3anaTns
Ne momyns Ne | Haumenoranne u/uin KpaTKoe cozieprkanye 1abopaTopHeX paboT TpynoémrocTn
JUCLUIUTHHE /n (uacor)
Pazpen 1. 1 Ne 6.10npenenenne nocrosunoii Credana - BonbimMana 2
KganTozas
npupoza
M3JTYUCHHS
2 | Ne6.2 Hsyuenue BHenrHero GportosddhexTa 1 BaKyyMHBIX 2
horoanemenon
3 Ne6.3 Onpenenenue pe3oHaHCHOTO TIOTEHUMATA BO3GYIKICHHS 2
aroma meronom @panka — lepua
4 | Sawwra nabopaTtopHeix paboT 4
Paznen 3. 5 | Ne 6.6 Mayuenue TeMmepaTypHO 3aBHCHMOCTH COTIPOTHBIISHHS 2
OneMeHTbI HOJIYTTPOBOHHKOB
hH3uKK
TBEPJIOTO Tea
6 | Ne 6.7 Hsyuenue BOSTBT-aMIIEPHBIX XapAKTEPHCTHK 2
TEPMOYYBCTBUTENBHBIX COTIPOTHBIICHH
7 | Ne 6.8 Hsyuenue BONBTaAMIEPHBIX XapaKTePUCTHK 2
(doToCOnMpOTHBIIEHH S
8 | 3amura 1aGopatopHeIx paGor 2
HUTOI'O: 18
S. OBPA3OBATEJIbHBIE TEXHOJIOT AU
¢ JIEKIHOHHO-CEMHHApCKass — CHCTeMa o0ydeHHs  (TpaJIMIHOHHEIE  JIGKUHOHHBIE U

nabopaTopHEIC 3aHATH);
® o0yueH#He B MAIBIX TPYIIaX (BBIIOIHCHHE J1a6OPaTOPHEIX paGoT B IPYHIIAX U3 JIBYX HIIH
TPEX YeIOBEK);
® MaCcTep-KIACCHl (JIEMOHCTPAlUs Ha NMPAKTHICCKUX 3aHATUSX TMPHHITAIIOB PACUETa 38784
00 Pa3IHYHLIM TEMaM ),
® IPHMCHEHHMC MYJIbTHMEIMA TEXHONOIMH (NIpOBEJEHHE JIEKIHOHHEIX M CeMHHAPCKHX
3aHATHE C IPEMCHCHMEM KOMIBIOTEPHBIX NPE3CHTAMH 1 IEMOHCTPAIMOHHEIX POIIIKOB
C IMOMOIIBIO IIPOEKTOPA UIIH KOMIIBIOTEPA);
*  MH(OPMAUKOHHO-KOMMYHUKAIMOHHBIE TEXHOIOTHM (LPUMEHEHNE MHDOPMALHOHHBIX
TEXHOJIOIHH A MOHHTOPHHTA TEKYIIEH yCIIeBAEMOCTH CTYACHTOB M KOHTPOIA JHAHMIT),




6. OHEHOYHBLIE CPEACTBA JJISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEKYTOUYHONH ATTECTALIAH 110 UTOTAM O(“BUF HUST
JUCHUIIIAHBI U YYEBHO-METOJHYECKOE OBE C[IE“LIE HIE
CAMOCTOSTEJIBHOMN PABOTEI CTY/IEHTOB ‘

Texymuii KOHTPOJIBL YCIEBAGMOCTH SIBISIETCHA PACTIPEENEHHBIM OCHO]?%&H Hi OLEHKE
HECKOJILKHX COCTABJISIIONIHX, |

1. PesynbTaThl peHTHHI-KOHTPOJIA. i

2. Brmonnenue u 3anmuTa 1abopaTopHEIX paboT. ‘

3. DBruImonnenue mpaxTHUSCKHX 3aaHMUIL. ;

Bormpoce! peituar-konTposrs Nol
1. Temmeparypa abcomrotao wepuoro tera T = 6000 K. FEcnu TEMIEparypy Tena
YMEHBIIHTE B 2 paza, TO SHePreTHUYeCKas CBETHMOCTh a0COIIOTHO YEPHOTO TeiTa \
1) ymensutest B 4 pasa 3) yBenmuuuTes B 2 pasa }
|
\

2) yBenuuuTest B 16 pas 4) ymenpuTes B 16 pas

2. Ecnut juivisa BONTHEL, COOTBETCTBYIOLIAS MAKCUMYMY H3JTydeHHS yMeHB[HI/I‘HaCT: B 4 paza,
TO TeMITepaTypa abCONIOTHO YePHOro Tela |

1) yBenmmunnace B 2 pasa 3) yBenuumnace B 4 pasa

2) yMeHLIIHIIACE B 4 pasa 4) ymeHbIIHIIACE B 2 paza.

3. Eciu 3auepHeHHYIO INMACTHHKY, HA KOTOPYIO IALACT CBET, 3aMEHUTE HBJ 3ePKATLHYIO
TOH JK€ IJIOINAAN, TO CBETOBOE NABJICHUE ‘

1) ocraHeTcs HEM3MEHHEIM; i

2) yMeHBIIHTCS B 2 pasa; |

3) yBenuuunTes B 2 pasa. |

4. DIIEKTPOH B aTOME TIEPEXOIHUT H3 BO3OYHKIEHHOTO COCTOSHUS ¢ SHEeprueii }f1 B OCHOBHOE
cocrosAnue ¢ snepruei Ey. [Ipu stom memyckaerest poron. Macca HEIyIeHHOro (orona papna
E -E, E,-E E —E, Fy—E, E +E,
I 2 \
1 ¢ ) ¢ 3) ke 4) e 5 ¢ |
5. Hacrora manaromero Ha (OTOIIEMEHT U3IIYUCHHS YMEHBIIACTCS BIBOE. BO CKOTHKO pa3

HY)HO H3MCHUTEL 33/ICPXKMBAIOIICE HANpPSDKEHHE, ecnd DaboToM BBIXOAA JMEKTPOHA H3
MaTepraia GpoTOdIEMEHTa MOJKHO peHeGpedsn?

1) yBennuuts B 2 pasa;  3) yBEIHUHTD B V2 pas; S)ocraBuTs 6e3 Hameﬁelmﬁ.

2) yMEHBUIUTE B 2 pasa;  4) YMCHLIIHTE B V2 pas;

6. Ilpu 3aMcHEe OJHOrO MeTamia APYTAM JUIMHA BOJIHEL, COOTBETCTBYIOIIAS KPacHo#
rpanuie Gotosddexra, ymenrpmaercs. Pafora BEIX0a IS BTOPOTO METALIA TIO CPaBHEHHIO C
paboToii BEIXOIa /ISl IEPBOTO

1) yBennvunace; 2) YMEHBIIINIIACE; 3) He H3MEHHIIACK.

7. Onpirsr CTONETOBA N0 HCCICOBAHKEO B3ANMO/IEHCTBHS M3TYHSHHS ¢ METaILTAMM:
1) MO3BONHITH OIPENETATE pasMepHl SIpa; |
2) moATBEPINIIM KBAHTOBYIO IIPUPOY H3TYUEHHUS, 1
3) OATREPIATH HATHYHE BOJHOBEIX CBOUCTE Y JJIEKTPOHOB;
4) DOATBEPNHIINA TUIIOTE3Y O JUCKPETHOM CIIEKTPE SHEPTHH MIEKTPOHOB B ATOMAX.

8. B addexre Komnrona poron
1) BBIOMBAET 3IEKTPOH C TOBEPXHOCTH BEMIECTRA;



2) mepeziaeT SIEKTPOHY YaCTh YHEPIHH IPH  YIPYLOM CTONKHOBEHHHL,
3) mepesaeT HIeKTPOHY YacTh YHEPIMH IIPH HEYIIPYIOM CTOJIKHOBCHHH.

9. Onprrer Pparka u ['eplia 1o HCCTEI0BAHUIO JIEKTPHYECKOTO paspssia B Hapax PTYTH:
1) mo3BONMIHN ONIPENEIUTE pasMeps! upa;

2) MOJTBEPIMITH KBAHTOBYIO IIPAPOY H3ITyUCHHS;

3) TOATBEP/IM/IH HATMYHC BOHOBBIX CBOUCTB Y SJIEKTPOHOB;

4) HOATBEP/IMIIH THIIOTE3Y O IUCKPETHOM CIIEKTPE SHEPTHH SIEKTPOHOB B aTOMAX.

10. Ha prcynxe u3o0paeHs! cTalMoOHapHEe OpOUTHL aTOMA BOIOPOJA COITIACHO MOJIENH
Bopa, a takke yc10BHO N300paXeHE! IePeXO/bL JIEKTPOHA ¢ OJIHOH CTALMOHAPHOM 0pGHTE HA
JPYry0, CONPOBOK/IAFIIMECS H3NYYCHUEM KBaHTa 3HEpruu. B ynbTpaduolnieToBoit 061acTH
CIEKTpa 5TH IePexo/ibl AaloT ceputo Jlafimana, B BHIMMOHN — cepuio BaneMmepa, B wHdpaxpacHoii
— cepmio llamrena. Haubonpimeli yactore KBaHTa B BHAMMON OGNIACTH CIEKTpPA COOTBETCTBYET
LIEPEeXo.

I)n=4-—-n=3
2)n=3—n=2
3)n=5—-n=2
4yn=5—-n=1

I1. B Teopun Bopa pammyc n-oif Kpyrosodf opGHMTBI 3JIEKTPOHA B aTOME BOZIOPO/Ta

BBIDOKACTCS Yepe3 paguyc INepBoi opbHTEl (opmyoif: fn=h-n Omnpenemure, Kak
H3MCHSCTCS KHHETHICCKAsA SHEPritsl SIEKTPOHA IIPH IIEPEX0JIe ¢ TPEThel OpOUTE! Ha MEPBYIO.
1) yBenuuuBaeres B 9 pas 4) ymennlitaetcs B 3 pasa
2) ymensLIaercs B 9 pas 5) He MeHsieTces

3) yBenuuuBaercs B 3 pasa

12. Onerrer Jleruccona u JHxepMepa o qudpakiuy Ha KPHCTALIAX:

1) O3BOJIM/IN OIPENEIHTS pasMephI AIpa;

2) moATBEPMIIM KBAHTOBYIO IIPUPOJTY U3ITYYEHHS,

3) mOATBEPIMIIM HANHYHE BOJIHOBEIX CBOHCTB Y 3IEKTPOHOB;

4) IOATBEPIUIM THIIOTE3Y O THCKPETHOM CIIEKTPE SHEPIHH HICKTPOHOB B ATOMAX.

A
13. Cpasuure pnuHy Bonus! ae Bpoitns /1 P st mapuka Macco m = 0,2 T nporona
Maccolt m = 1,67-10"" kr, HMeIOIMHUX 0IMHAKOBEIC CKOPOCTH.
1) 6,57-10°% 2) 8,35:107 3)6,57-10°% 4) 8,35-10%,

Bonpoce! pefitunr-xonrpons No2
1. CranroHapHEIM ypaBHeHHEM [Ipenunrepa mis s1eKTpoHa B BOZOPOAOTIONOOHOM aTOME
ABIACTCS YPABHEHHE

dhy 2
f;l—j+—z/l—Ew=O
ndx R
vy, L2 g
‘q{ n? 4ney 7 /

2)



2.2

mo g X
V21|1+@ o . - y=0
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3) -

Vz\p + %’?—Eq; =0

4)
2. Benu y — yHKIMA MMEeT BUI, yKA3aHHBIM HA PHCYHKE, TO BEPOSTHOCTE oOHAPYKUTE
s L
—<Xx<—
SIIEKTPOH Ha YIaCTKe 6 2 paBHa
2
v 4 i

0 L

2

3. B xakom ciy1ae sHepreTHUeCKHii CIIEKTP 3IEKTPOHA CILIOITHOMN?
1) sexTpoH B noTeHIMabHOMH SMe muprroi 1070 m

2) 3J1eKTPOH B aTOMe

3) 2JIEKTPOH B MOJIEKYIIE BOLOPOJIA

4) cBOOOHBI 2IEKTPOH.

4. MaxcnmanbEoe 3HaYeHHe IPOSKIHE MOMEHTA UMITYJThCA DIEKTPOHA, Haxoxduerocs B f-
COCTOSIHHH, Ha HAIIPABJICHHE BHEITHEr0 MATHUTHOIO 110/ PABHO

DAy, 22k 3)3h; 4)4h,

5. CKOMBKO paziiMuHBIX COCTOSHUH MOKET HMETh SNEKTPOH C TIIIAaBHBIM KBa.H’rpB:bIM YHCIIOM
n=4% 3
1) 15; 2)48; 3)32; 4)54.

6. OmpenenuTh aToM, Y KOTOPOro B OCHOBHOM COCTOSIHHHE 3aI0MHeHbl K, L,M~cmomusN
— CJIO€ PACIIONOKEHBI 7 DIIEKTPOHOR. '
DGl 2)Ge; 3)Br: 4)Ti.

7. Cpelia Ha3BIBAETCS AKTHBHOM, €I OHA

1) DONMHOCTBIO MOTJIOIIACT NAAIONIEE HA Hee H3JIyUeHHE,
2) MHONHOCTBEO PACCEHBACT IIA/[AIONIEE HA HEE H3/IyUCHHUE;
3) yCHIHBAET NajIAI0NIee HA Hee H3/TydeHHE,

8. CucTemMa HaKAUKH Jiazepa IO3BOJIACT

1) cospath MHBEPCHYIO HACEICHHOCTD B AKTHBHOI Cpeje;

2) BBI3BATH BBEIHYXKIACHHOE H3yYeHHE (OTOHOB;

3) ofecneunTh BEICOKYIO KOTEPEHTHOCTS JIA3EPHOTO H3ITydeH .



9. PaccmoTpuM 1Ba KBAHTOBBIX COCTOSIHHSA, B KOTOPBIX HAXOIUTCA CHCTEMa aTOMOB,
SHEPrusMu Fy U £y, npudueM [ > Ej. Cucrema GymeT HAXOMMTHCS B COCTOSHEHN C HHBEPCHOM
HAaCeJIEHHOCTEIO, CCITH YKCII0 aTOMOB V| ¢ sHepruei E| Oyuer

1) paBHO uncTy aToMOB NV, ¢ sHEeprueit Ey;

2) MeHbIIIe, YeM No;

3) Goublie, yeM N.

10. Ipuanun aynu cnpasemms

1) juist BceX TOMKASCTBEHHBIX YaCTHII KBAHTOBOMEXAHUYECKOH CHCTEMEL,
2) IS CHCTEMBI TOXKIECTBEHHEIX 0030HOB;

3) U1l CHCTEMBI TOXKIECTBEHHEIX (hePMHUOHOB.

1. Tenenue yacTuil Ha GO30HE! U (DEPMHOHEI OTIPEEIIIETCS
1) TOJIBKO IMAaBHBIM KBAHTOBBIM YHCIIOM ;

2) TONBKO OPOUTATIBHEIM KBAHTOBLIM YHCIIOM /,

3) CIIMHOBHEIM KBAHTOBEIM YUCIIOM 7,

4) opOUTaNBHEIM / M MATHUTHBIM 7 KBAHTOBLIMH YHCIIAMH.

12. 3aBucumocTh MoNSApHOM TermoemkocTH Cp XHAMHYECKH [POCTBIX TBEPABIX TesN OT
TEMITEPATyPBI IPEJICTABICHA Ha rpaduKe

1) 2) 3) 4)
CM CM CM CM
3R IR 3R --7;.,“_.___.
. 3R ~ .
n T 0 T n T
13.TermoemkoeTs  cuctembl, coctosmedt w3 N = 10% xnaccmueckux TPEXMEPHBIX

HE3aBUCHMBIX TapPMOHHYCCKUX OCIIIIATOPOB 1pH Temmneparype T = 300 K, pasna
D414 Jow/K;  2) 4,14 [w/K;  3) 1242 x/Ta/K; 4) 41,4 x)JDr/K,

14. Jlebait moMy4nn TEOPETHUCCKYIO 3aBMCHMOCTH MOJIPHON TeIoeMkoctd Cj; OT
TEMIIEPATyPEI, PACCMATPHBAsL KPHCTAJUIHYECKYIO PEIETKY KaK

1) cueremy HeB3aHMMOIEHCTBYIONIMX YaCTHI, COBEPIIAIONIMX TEILIOBBIE KOMEOAHHS
Pa3IMYHBIMH YaCTOTAMH,

2) cucTeMy CBA3aHHBIX YACTHI[, COBEPIIAIOIINX TEIIOBEIE KOTCOAHMS ¢ OMHAKOBLIMH
JacTOTaMHU;

3) cucreMy CBSA3aHHBIX YaCTHI, COBEPUIAIONIAX TEIVIOBBIC KOJIEOAHUS ¢ Pa3JINYHEIMU
YJacTOTaMH,

4) cucTeMy HEB3aHMMONEHCTBYIOUINX WYACTHUI, COBEPIIAIONMX TEIUIOBHIE KOMeGAHHA ¢
OJINHAKOBBIMH YaCTOTAMH.

15. BanentHas 20Ha cOGCTBEHHBIX HOIYIPOBOIHIKOB

1) gacTHuHO 3aHsTA ATEKTPOHAMHE;

2) TIOJIHOCTBIO 3aHATA HJIEKTPOHAMY;

3) mepexpeIBaeTes o cBOGOHOM 30HOH BO3OYIKIEHHLIX SHEPIHI.

16. C ysenuuenueM TeMIepaTypsl SJIeKTPOIPOBOIHOCTE MOIYIPOBOIHAKOB
1) yBenuuusaeTes;



2) YMEHBIIIAeTC s,
3) He MeHSeTCA.

17. B o0macTi HU3KHX TeMITEpaTyp y NOLYIPOBOJHHKOB peodiiafaet
1) BIpOUHAs TPOBOIUMOCTE;

2) 3NeKTPOHHAS TPOBOAMMOCTE;

3) cobcTBEHHAS IPOBOIMMOCTE;

4) 1puMecHas TIPOBOAUMOCTE.

Bonpocsl peiTuHr-korTpois No3
1. J11st HyKJIOHOB BEPHBIMH SIBIISIOTCS CITEYIOIHE YTBEPKICHHS

+
1) mpoton obnanaer 3apsimoM, pasusM €
2) CIIMH HeHTPOHA MEHBIIE CIIHA IPOTOHA;
3) Macchl HyKJIOHOB IIPAKTHYECKH OJUHAKOBEL.

2. Yem MeHBIIIE 9HEPTHS CBA3Y SPA, TEM

1) Gonpie y Hero medexrt macc;

2) MeHblyl0 paboTy HY)XHO COBEpPIIATh, YTOGBI PA3AEIUTH 5TO SAPO HA OT/ENBHBIE
HYKJIOHEI,

3) Gourblue SHEPrUy BBIAETHTCS IIPU PACIIAJE ITOTO S/APA HA OTACIBHEIC HYKIIOHDI,

4) MEHBIIE ero SHEPr sl IOKOs;

5) MEHBIIE SHEPIUH BELIEIUTCS B PEAKIMH TCPMOSAEPHOTO CHHTE3a 3TOr0 SIpA C APYHMHE
SIPAMH.

3. Ilpu a-pacname

1) 3apsn spa He M3MEHHUTCS, Macea s/pa yMEHBIIAeTCs Ha 4 a.e.M.;

2) 3apay s/ipa yMeHbIIACTCS Ha 2¢, Macca SIpa YMEHBIIACTCS Ha 4 a.e.M.;
3) 3aps/ Aapa yMEHEIIAETCs Ha 2e, Macea sijjpa He MEHSICTCS,

4) 3apan anpa yMeHsIIaeTesS Ha 4e, Macca SIpa YMEHBIIASTCS Ha 2 2.6.M.

4. Kakas 1071 pajHOaKTHBHBEIX aTOMOB OCTAHETCS HE pachapiieiics 4Yepes HHTepBall
BPEMEHH, paBHLIA ABYM IIEPHOaM ITOJIypacIaia
1) 50% 2) 67% 3)33% 4) 75% 5)25% 7

5. CKOIBKO 0~ 1 - pAcIaioB TOMKHO IPOM30HTH, YTOOH! HeCTAGHIBHEBIA H30TOI AMEPHITHS
241 209 1y
o5 Am , T 381 4
[PEBPATHIICSA B CTAOMIIBHBIN H30TOI BUCMYTa 7
1)8amdp 3)6ausfp
2)90wu3p $HT7o0ul3p

14 3, 4
N ( He)
6. Slnpo azora 7 saxpatio & -gactuiy 2
aneMenTa 06pazoranoch?
17 17 16 , 16 17
F 0 F 0 N
9 2) 87 3) 97 48 5) 7

U MCITYCTHJIO TIPOTOH. Spo Kaxoro

9 2 10 p
Be y | H il
7. Slnpo Gepunrms 47, NOIOTHB JedTPOH , Ipespaitaerca B aapo dopa 2 . Kaxas
YACTHIA IIPH 3TOM BRIOpackBaeTcs?

Dp 2)n & 4 e 5) ucrryckaeTes / -KBanT

U >e +v, +¥

8. Peaknus # He MOYXeT HITH U3-3a HAPYIICHUS 3aKOHA COXPAHCHHUS



1) CIMHOBOTO MOMEHTA MMITYJIBCA;
2) IETITOHHOTO 3apsia;
3) BIeKTPHYECKOTO 3aps/ia.

9. 3akonom COXPaHCHHS JJICKTPHYECKOI0 3apaia 3alpelneHa peaxiiua

5 e +v, +v *
1);1 —> e i 3)n+ve—>p+e

2)n+g_9—>e*'+ve 4)Vﬂ+”—>}7+ﬂ‘

10. M3 ipuBeneHHBIX cXeM B3aMMOIPEBPAIIEHHH YaCTHI] AHHUTHIISIHN COOTBETCTBYET
0 . » 0 * . o s v
)& =2 Fd gy PrRTE TV, HK > +x 4§ re ¥y,

11. B nopsnxe Bo3pacTaHus WHTEHCHBHOCTH (DYH/AMEHTAILHLIC B3GMMOJEHCTRUS
PACIIONAraloTCs CIEAYIOIHM 06pa3oM

1) osmexTpoMarsuTHOE, ¢1a60e, IPABUTAIIMOHHOE, CHIILHOE,

2) cnaboe, CHIBHOE, IPABUTALMOHHOE, SIEKTPOMATHUTHO®,

3) DIEKTPOMArHUTHOE, IPABHTAIHOHHOE, CIab0e, CHIILHOE;

4) TpaBHTAIMOHHOE, CIa60E, HIEKTPOMArHUTHOE, CHIIEHOE,

IIpomesxkyTounasi aTTecTamus IPOXOUT B (hopMe IK3aMECHA.
Bonpoct! k sx3amMeny
1. Temnosoe wm3nyuenme. PasHoBecHoe wu3nydenne. XapaKTEPHCTHKH —TEIOBOTO

H3ITYYCHHSL.

2. AGcomotno 4epnoe reno. 3axon Kupxroda. 3axon Credana-Bomsivana u 3axon
Bumna.

3. Pacmpenenenwe smeprum B crekTpe aGComiOTHO uyepHOro Tema. (Mopmyna Poses-
Moxunca. Ynsrpaduonerosas karactpoda.

4. Kpanrtopas rumoresa u popmyna Ilnanka

5. Buemmnuii Gorosnexrpuueckuit adderr u ero sakousr. GoToOHEL

6. Oddext KoMIToHa H ero Teopus.

7. Mopens atoma Pezepdopna. [Tocrymnars: Bopa. ATom Bojoposa.

8. T'umoresa xe bpoinsa.  DxcmepuMeHTaIBHOE HOATBEPIKICHHE BOJNHOBEIX CRONCTB

MUKPOYACTHII.

9. CooTHoOIIEHHE HEOTPEMEICHHOCTEN.

10. BonuoBas QyHKIHS, ec CBOHCTBA M CTATHCTHYECKUI CMBICIL,

11. Hecraunonapnoe ypasserue [lpemunrepa.

12. Cranmonapnoe ypasuenue [lpeauurepa.

13. YacrHia B HOTEHIIAATLHON SMe.

14. Tlpoxox/JeHHe YacTHIEI Yepe3 NOTeHIHANLHEI Gapbep.

15. KBaHTOBBIH rapMOHHYECKHH OCIHILIATOD.

16. Ypaenenue llpenunrepa ums snexTpona B aTome Bogoposa. [agnoe, opGHTabHOE 1
MarguTHOE KBAaHTOREIE YHCTIA.

17. KBaHTOBaHME SHEPruM DIEKTPOHA B aToMe Bojopona. CIEKTp aroma BOXOpOIA.
[IpaBuno otbopa.

18. OpGuraybHpli 1 MATHATHELT MOMEHT 3JIEKTPOHA.

19. CobcrBeHHBIH MeXaHMYECKHH MOMEHT MMITYILCA SIEKTPOHA (cin). CrMHOBLIMH
MArHuTHEIE MOMEHT 21eKTpoHa, CIIMHOBOE M MAruMTHOE CIMHOBOE KBAHTOBBIC YHCIIA.
Omnerr [tepua u I'epraxa.

20. IMpunuun sanpera [Tayiu. [eprnomuaeckas cucreMa sinemenTos Menmeneena.

21. Tormomenwe, CHOHTAHHOE M HHAYNUPOBAHHOE H3JIYHEHHE. KoappurmenTer
Olinmreitna.

22. Jlaseper ITpunnnm geficTBus Ja3epos.



23. Knaccuueckas teopus TermnoeMKkocTH. 3axod Jromonra u IlTa.

24. KpanToBas TeopHs TEIIOEMKOCTH DIHIITEHHA.

25. Teopus remnoemkocty JeGas. ®oHOHEL

26. bosomer m (epmuonsr. [loHsTHE 0 KBAHTOBBIX CTATHCTHKAX Bose-Difminreiina n
Oepmu-Jlupaka.

27. DHepreTHUecKye 30HbI B KPHCTAIIIAX.

28. PacnpezieneHue SIEKTPOHOB MO JHEPreTHYECKUM 30HaM. Kimaccuukarus TBepIbIX
TEJ Ha METAJIIBI, IIOJYIPOBOAHUKH H JTHAICKTPHKHL.

29. CobcrBeHHas 1 IPAMECHAs IPOBOIUMOCTH ITOJIYIIPOBOAHHKOB.

30. DIexTponpoBOIHOCTE TBEPJIBIX TEJE; Temneparypuas 3ABUCUMOCTh
3JIEKTPOIIPOBOJTHOCTH METANJIOB H MOJIYIPOBOAHUKOB. Y poBeHs Depmu.

31. P-n mepexon. [TonynpoBOAHUKOBEIE THOMIEL.

32. XapaxkTepuCTHKM aTOMHOTO siipa. Mojenn aToMHoro supa. Macca U sHEpIHs CBisu
saapa.

33. 3akoHbI pajHOaKTABHOTO paciaja. Anbda-, 6eTa- H raMMa-H3IydeHHE.

34. SlnepHble peaKiMu U 3aKOHBI COXpaHeHus. Peaxuus nenenust suep. Llennas peaxms
TCTICHUSL.

35. Peaxims cunTe3a aTOMHBIX sjep. [TpofiieMa yrpasiseMbIX TepMOSIIEPHEIX peaKIvi,

36. Buper B3apMoneicTBHIM U KiaccuUKAITHS HIIEMEHTAPHBIX YACTHII.

37. MeTozpl perucTparuu 3IeMEHTaPHEIX YacTull, I[(OCMITIeCKye Ty 4H.

38. Yacruuel u apTHaactuisl, Helftpamo. Kpapxn.

CamocroaTenbHas padora CTYICHTOB BIJIFOUACT B ¢eOs:

1. AYIATOpHAs caMOCTOsATeNbHAs paboTa CTYJIEHTA IO JHUCIUIUIMHE BEIIOJHACTCS
Ha 1a00PaTOPHBIX M IIPAKTHYUESCKUX 3aHATUSX TTPH PEIIeHHH 3a7ad.
2 Breaynuropnas —camocToATeNbHAsS pabOTa  BBIIONHAETCS  CTYJEHTOM IIPH

yIAyONeHHOM H3YYEHHMH JIMCLHIUIMHLL 110 TeMe TPOHICHHON IeKIw, IIPH HOATOTOBKE K
naboparopueiM patoram. OcHOBHOM (OpPMON camMocTOATENEHON paGoTEl CTYIOCHTA SBJIACTCS
U3YYCHNE KOHCIIeKTa JICKIWY, PEKOMEHI0BAHHION JTUTEPaTyPLL.

Camocrositenbnas paboTa 3aBepIIacT 3a7a4l BCeX APYLHX BHAOB YIEBHOIO npouecca H
MOXCT OCYIICCTBIATECA HA JICKIMAK, CeMHHApax, IPAKTHYECKHX 3aHsTHAX, 1abopaTopHBIx
3aHATHAX, KOHCynpTamusx. Kax Qopma opraHmsanmm yueGHOrO Ipomecca CamoCTOSTETLHAS
paboTa CTYICHTOB MPENCTABIACT cOOON IeICHAIPABICHHYIO CHCTEMATHUECKYIO AEATEBHOCTD
110 IPHOOPETEHHNIO 3HAHMH, OCYINECTBISIEMYIO BHE ayUTOPUH,

KOHTPOJIb BBINOIHEHHS CAMOCTOSTENBHOM PaBGOTE! OCYIIECTBILETCS B XO/E BLITONHEHHS 1

3AIIHTEL J'Iaﬁ()paTOprIX p'd60T I10 JUCHMINIKHE, IIPH BBITOIHEHHH IMPaKTUYECKUX 3a/aHuid, Ha
JK3aMcEHe,

Bonpoce! 11 KOHTPOJIS caMOCTOATENLHO paGoTh

1. Kaxoe wmamyueHHe Ha3BIBACTCA TEMNOBEIM, M YeM OHO OTJHYAETCS OT JIPYTHX
(ImepeurcauTe Kakux) BHIOB H3/Iy4eHHs?

2. [laifre onpeneneHus OCHOBHBIX XapaKTEPMCTHK TEIUIOBOTO H3IyueHus, Kakoe Temno

Ha3bIBAETCSA A0COMOTHO YEPHEIM?

Cdopmynupyiite sakon Kupxroga.

4. Kakoif BN MMeeT pacIpeiesicHHe SHEPIMH B CIEKTPE aGCONIOTHO YepHOro Tesa?

Hapucyiite KpuBble pactpe/leneHus B 3aBHCHMOCTH OT JUIMHB! (MK HACTOTHI) BOJIHBI

s aByx temnepatyp (T2>T1).

Chopmynupyiite 3akons: Credana — Bonsrimana u cvenenus Buma.

6. 3amummre dopmyny Pames - JDKkuHCa W IOSCHHTE CYTD "yneTpadgroneToBoi
KaracTpogsr",

7. 3amummte Gopmyny Ilnanka u MOACHUTE CYTh €T0 KBAHTOBOH TUMOTE3EI.

8. Kakoe u3 Te, uepnoe MM He4YePHOE, MMEET BEIIIE TEMIIEPATYPY, CCIH HX APKOCTH
OIUHAKOBLI?

9. B uem cocToMT ABIICHEE, HasbiBaeMoe (oT03h EKTOM.

(8]

wh



10.
11,
12.
15.
14.
15.
16.
17,

18.
15.

20.

&
28,

29.

30.
ol

32.

34.
35,
36.

37.

39.
40.

7.

Chopmymupyiire saxonst dorospdexra. B weMm 5TM  3aKOHEI TpOTHBOpEUAT
MIPEACTABJICHUAM KIIACCHUECKON (H3UKH?

Kax xa4ecTBEHHO, CieJlysl BONTHOBOI KapTHHE H3IydeHns, 00BACHUTE hoTod(dexT?

O6nsacnuTe 3akoHE! poTodddexta, Hexons u3 GopMyIsl DitHITTeiHA,

Yro Taxoe kpacHas rpauuna Gortosddexra. UeMm ONMpesieseTcs YHCIOBOE 3HAYCHHE
TPaHHYHON YAcTOTEI? YTO BIMAET Ha IONOXKEHIE KpacHOo rpanuisl GpoTosdhexra?

Y10 Takoe (pOTO3IEMERT H KAKOBA €r0 BOJILTAMIIEPHAS XapaKTePHCTHKA?

[Touemy Gbl1a oTBEprayTa MOAEIsL aroMa Tommcona?

B uém npoTHBOpeYns IpeanokenHoi Pesepdop oM mnaHeTapHOH MOJE aToMa?

B uem cymmHOCTE Teopuu aToma, mpemnoxeHHod Bopom? ChopmymmupyiiTe
nocrynatsl bopa. Kakoser HeoctaTku reopun Bopa?

Criexrpsl aroMoB. CIIeKTpaTbHEIE CEPHHE aTOMA BOIOPOIA.

Kakne Tumel coynapeduif BOMOMKHBI MEXKLY OIEKTPOHAMH, YCKODSEMBIMHE
DIIEKTPUIECKHM I10JIEM, B aTOMaMu?

B uém saxmovaercs ombir ®@panka u Iepua, M Kakde OCHOBHBIE BBIBOJEI MOKHO
ClIeIaTh Ha OCHOBAHUH OIILITA?

Kaxue KBaHTOBBIE YHCIIA OMUCHIBAKOT COCTOAHNE MHKPOUACTHIIE?

HeMm onpejienseTcs HIEKTPOHHOE COCTOSNNE H30IHPOBAHHOI0 aToMa?

OGBsicanTe Iporiece 06pa3oBaHis SHEPIETHIECKUX 30H B TBEP/IOM Telle.

OT 4ero 3aBUCAT IIMPHHA PA3PEIICHHOM 30HEI H 9HCIIO YPOBHEL B Heil?

Kaxosa sounas c1pykTypa IpoBOHEKa, TIOTYIPOROIHHKA H H3OISATOPA?

OOspsacHuTe MEXaHU3M coOCTBEHHOIT )31 IIPUMECHOH IIPOBOIUMOCTH
IOJIYIPOBOJHHUKOB.

Kaxon ¢usuaeckwit cMbic monsTus yposrs depmu?

Hem OOBSICHICTCS! pasiHuue TEMIEPaTypPHOH 3aBHCHMOCTH JNMEKTPOIPOBOIHOCTH y
METAJIIOB U IOIYIPOBOIHHKOB?

OOBSICHITE 3aBHCHMOCTD  TIOJNIOMEHHS.  YPOBHS DEPMI H KOHIEHTPAIH CBOGOIHBIX
HOCHTEJICH 3aps/ia B MOJyIIPOBOJAHUKAX OT TeMIIEPATYpEL

OOpscHuTE U3HYCCKNE IPOLIECCET, HIPOUCXOISIIIHE TP 06PA30BAHKE P-N IEPEXOIA.

Hapucyfite snepreTnueckne 30HBI B 0671acTH p-n IIEPexofa U O0OBACHUTE, B 4eM
COCTOHT JCHCTBHE BHEIIHETO 3JIEKTPUHUCCKOTO II0JISL Ha P-N TIePexo,

Hro maskBaeTcs pasMoaKTMBHOCTBIO? Kakue mporecchl OTHOGATCS K UMCIy
pPaTHOaKTHBHBIX?

Ha ueM oCHOBaH MPHHIMMIT PErHCTPALMK M U3MEPEHUS PaAHOaKTHBHOTO n3nyuenus?
Kaxue nprGopel IpuMeHsOTCS A1 STHX Teeii?

OOpsicHUTE YCTPOHCTBO M MPHHIEI AeficTBrs cuerunka eiirepa,

OnuInuTe MPONECCHl, IPOUCXOIANIIE B Ta30Pa3PSIHbIX CUCTUHKAX,

Ilepeuncinre (QusHUeCcKre MPOLECCEH, IPOUCXOIAIINE TIPH B3aHMOIeHCTRIY [3-
H3JIyYEHHUs C BEIIECTBOM.

B ueM 3aIOYaroTCsS TPOLECCHI YHPYTOTO pPACCEsHUS DIEKTPOHOB  SIPAaMU,
SJIEKTPOHOB Ha HIEKTPOHAX ?

UeMm OOYCIIOBNEHBI TOTEPH SHEPIMM YACTHIBI IPH  NPOXONKICHHM yepes
IOTTIOIIAIOIYIO Cpery?

YUT0 IPOMCXOMNAT IIPH MPOXOXKACHHM HIIEKTPOHA YePe3 IOTIOTHTENE?

KakoBel 0COGCHHOCTH NPOXOXIEHHS Yepe3 OMIOTHTENs MOHOIHEPIeTHIECKHIX 3-
HACTHIL M [-M3/1Y4EHN S, MIMEIONIEro HeIPePLIBHBIH SHEPreTHYECKHH CIIEKTp?

YUYEBHO-METOAWYECKOE U UHGOPMAITMOHHOE OFECIIEYEHE
JAVCTIAILIMHBL (MOJTY JIST)

1) OCHOBHAS JIUTEPATYpAa:



1. Duzuka. Bommoas ontuxa. KBauToBag npupoja U3nydeHHA. DIEMEHTH aTOMHOM U
saepHol Gpusuku: Yueb. moc. / C.M.Kysuernos, AM.JIunep - 3-e w3z, nepepab. u gon, - M.:
Bysos. yue6.: HUL[ MTHOPA-M, 2015 - 212 c.: 60x90 1/16.() ISBN 978-5-9558-0350-0. -
Pesxum moctyma: hitp://znanium.com/bookread2.php?book=438135.

2. Tamursikosa-Bymikesuy M1, ®msuxa. Yacts 2. Onruka. Keanrosas pusuxa.
CrpoeHue u Qu3n9ecKue CBOUCTBA BenlecTBa [ DIekTpoRuEIl pecype]: yueGumk/ Tanubosa-
byuikenuy M.1.— Dnextpon.Tekcrosbie mammnse.— Munck: Bommiimas wxona, 2014 .— 232
¢.— Pexum moctyma: http://www.iprbookshop.ru/35563.— BBC «IPRbooksy.

3. lankun A.@. Jleknuu o dusuke [Dnexrpounsii pecype] : [B4.] / A. @. Cankun, H, C.
[IpokomieBa ; Brajumupckuii TOCYNAPCTBEHHBIM — YHHBEPCHTET — HMEHN Anexcanjpa
['prropsesnyua u Huxonas I'puropsesuua Cronerossix (Bnl'Y).— Bragumup Bramumupcromii
TOCY/IapCTBEHHBIN YHUBEPCHTET UMenu Anekcanapa ['puropsesnda u Huxonas [“puroppesuua
CroneroBeix (Bal'V), -U. 5: KsanroBas u smepuas (u3Hka.— DICKTPOHHBIE TEKCTOBLIC
panusie (1 ¢aitn: 4,16 M6) .— 2015 .— 94 c¢. : w1, tabu. — 3arnaBue ¢ TUTYJE SKpaHA. —-
bubimorp.: ¢. 92 .— CpoGoaHEIH TOCTYIl B BIEKTPOHHBIX UMTAIBHLIX 344X GUOIHOTEKH .—
Microsoft Office Word .— <URL:http://e.lib.vlsu.ru/bitstream/123456789/4025/1/00560.doc>.

0) TOMOTHHTEILHAS JIUTEPATYPA:

1. Ercuna E.M. Onruxa. OCHOBEI KBAaHTOBOI 1 simepHoi Gusuiu [DIeKTporHEit pecype]:
yuaeOHo-MeToIUeCKOe TTocofHe I 1abopaTopHbix paboT 1o usuke/ Escuna E.M., Cofomnera
B.B.— D11eKTpoH.TEKCTORBIE NaHHbIC.— ACTpaxanb: ACTpaXaHCKHil HIDKEHEPHO-CTPOUTEIBHEI
uncrutyT, 95C ACB, 2011.— 107 ¢.— Pexum nocryna: http://www.iprbookshop.ru/17059.—
IBC «IPRbooks».

2. Annaros A.B. ®uzuka. Atomuas Qusuxa [DIeKTpOHHBI pecype]: yuebuoe nmocobue/
Ammatos A B.— DOJIEKTpPOH.TEKCTOBLIC JAHHEIC.— Bosrorpan: Boarorpauckuii  wHeTHTYT
Ousneca, Bysosckoe  obpasosamme,  2009— 116 c—  Pexum  gocryna:
http://www.iprbookshop.ru/11355.— 2BC «IPRbooks»

3. XKapenora C.B. ®u3nxa aToMoB 1 MoJekyJL. Slnepras dusuka [DNeKTpoHlBIH pecype] :
MCTOIMYECKHUE YKasaHus K jabopatopubiM pabotam mo Qusuke / C. B. XKapenosa, H. C.
Ilpokommesa, E. JI. Illamanckas ; Buagummpckuit rocymapCTBEHHBIN yHusepeurer (BnlY),
Kadenpa Gpusuku u mpukimaHoil MaTeMATHKH | 1O pex. E. JI. Mlamanckad .— DNeKTpoHHEE
TeKcToBble paHHEIC (1 daiin : 431 K6) — Bragumup : Brammvupekmii rOCYIaPCTBEHH B
yrusepenrer (Bnl'Y), 2010 .— 38 c. : mr., Tabi. — 3arnasue ¢ TUTYIA SKpaHa .— DIEKTPOHHAS
BepCHs ITeyaTHo# mybnukanun .— bubnuorp.: ¢. 36 .— Co6ommbrit nocryn .— Adobe Acrobat
Reader 4.0 .— <URL:http://e.lib.vIsu.ru/bitstream/ 123456789/2065/3/00706.pdf>.

4. Kapenosa C.B. ®usuka TBEPAOro Tema [DNeKTPOMHEIT pecype] @ MeTOHHYECKHE
yKasaHus K smaboparopuemv pabotam no dusuxe / C. B. JKapemora, H, C. Ilpoxomesa, . JI.
[Mamanckas ; BuagaMEpCKMi TOCYIapCTBEHHEIH yuusepeuter (Bal'Y), Kadenpa dusuxu u
IPHKIA/HON MaTeMaThky ; 104 ped. C. B. Xapenosa .— DiexTponnble TeKCToBEE JaHHbE (]
taitsr : 356 K6) .— Bnajumup : BraguMupcekuit rocyaperBeHHbIii yausepcurer (Baly), 2010
~— 40 c. : mn, Tabn. — 3armaBue ¢ THTyna SKpaHa .— ONEKTPOHHAS BEpCHs [NeUaTHOI
nybnukanun .— Bubmuorp.: ¢. 38 .— Csoboxmslit goctyr — Adobe Acrobat Reader 4.0 —
<URL:http://e.lib.vIsu.ru/bitstream/123456789/2088/3/00703 . pdf>.

5. Ilpoxomesa H.C. CGopHmk 3azay mo Qusmke [DIeKTPOHHBIH peeype] 4 H. C.
IIpoxomesa ; BraiuMupCKuil rocy[apcTBEHHEIH YHHBEPCHTET (Bal'Y) — Wzn. 2-e, wenp. u
JIOM. — DJEKTPOHHBIE TeKCTOBEIe Janubie (1 daiin : 593 K6) .— Bnamumup Briapumupexuii
rocyapcTBennbit yausepenter (Bal'y), 2010 .— 66 ¢. — 3arnasue ¢ Turyna JKpaHa .—
DIIEKTPOHHAS BEPCUs MeUaTHON myGnukannu .— Bubumorp.: ¢. 64 .— CroGousrit JIOCTYIT ,—
Adobe Acrobat Reader 4.0 — ISBN 978-5-9984-0043-8 —
<URL:http://e.lib.vlsu.ru/bitstream/123456789/1871/3/00749.pdf>.

B) NEePHOIHYECCKUE M3 AT

1. Kypuan  «KpanToBas — 9IeKTpOHHKA».  ApXHB momepos.  Pexum  jrocryna:
http://www.mathnet.ru/qe/archive.



8. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHME
AUCIUITINHBI

JlexuponHEIE ayUTOPHH OCHAIUEHBI JOCKOW (VI Meia WITH MapKepd), IKPaHoM UIA
IIPOCKITMOHHBIX CHCTEM, IIPOEKTOPOM H HOYTOYKOM.

AYIUTOPHH ISl TIPOBEACHHs 1a0OPATOPHEIX 3aHATHH OCHAINCHEI YCTAHOBKAMH TS
BRITTOJTHEH U Ta00paTOPHEIX padoT:
6.1. Oupenenenne nocrosumoit Credana-bonpnmana,
6.2, U3yuenue BHermHero Gporoaddexra.
6.3. OnpeziesieHre pe3OHAHCHOTO HOTEHIHAIA BO30Y KIeH s aToMa MeTonoM Dparxa - I'epra.
6.6. Msyuenue TemireparypHoif 3aBHCHMOCTH COPOTHBIICHHS TI0JIYIIPOBOLHIKOB,
6.7. MI3yuemnue BONLT-aMIEPHEIX XapaKTEPUCTUK TEPMOYYCTBHTEIBHEIX CONPOTHBIICHHL,
6.8. zyuenue BOMbTAMIEPHEIX XapAKTEPUCTHK (JOTOCOMPOTHBICHH.

JIeKIMOHHEIE ayMTOPHH OCHALIEHB! JOCKOW (Wi Mena Wi MapKepa), OKPaHOM JUIA
MPOCKIMOHHEIX CHCTEM, IIPOEKTOPOM H HOYTOYKOM.

AYIXUTOPHE ISl TIPOBEJICHMS 3aHATHII OCHALICHBI COBPEMEHHEIMH IICPCOHAIILHBIMU
KOMIIBIOTepaMit, OO BEMHEHHBIMU B IOKAIBHYIO BEIUUCIUTENLHYIO CETh M YKOMITIEKTOBAHNEIMH
HEOOXOIMMBIM CHCTEMHBIM M MIPHKJIAHBIM ITPOrPAMMHLIM 06eCIIeueHyeM.
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Pabowast nporpamMma JMCIMIUIMHBL COCTABNEHA B COOTBETCTBHH ¢ Tpebosammavn GIOC

BO mo wanpasnenuro 28.03.01 HaHOTeXHONOrHY U MUKPOCHCTEMHAS TEXHIKA.
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PaGouyro mporpamMmy cocrase mpodeccop kaheapst PullM C.M. Apakensa 2
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llporpamma pacemotpena u ogoGpena Ha sacemanun Kadeups GullM
Hpotoxon Ne 77 or L7204 7S rona / g

e ,
3aBenyromuii Kadenapoi // C.M. Aparesia
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(PHO, moxmuce) /

Pabouyas mporpamma pacemoTpera M 0/100peHa HA 3aCeNAHMH yUeGHO-METOHUECKOH KOMHCCHI

nanpassienns 28.03.01 HaHOTeXHOMOTHE 1 MAKPOCHCTEMHAS TEXHHIKA,

o

Mpotoxon Ne 77 ot OF.C4 7S Toma /
[Ipencenarens KOMHCCHH / C.M. Apaxensia
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JIMCT IIEPEYTBEPK/IEH S
PABOYEN ITPOT'PAMMBI AUCITAITIJINHBI

Pabowas mporpamma og06pena Ha yUeOHBIH TON

ITporoxon 3acenanus kadeaper Ne oT roja

3aBenyrouuii Kadeapoi

Pabouas nporpamma omo6pena Ha yueOHBIH T

IIporoxon 3acenanvst kademper Ne oT roaa

3asenmyromuii kadeapoit

Pabogas mporpamma oj106pena Ha yueOHBIH T'oJ1

[IpoToxon 3acenanust kahempur No oT roja

3aBemyromuii xadenpoi




