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1. HEJH OCBOEHUSI I CITATLITHHBI

HGHHMH OCBOCHHMS JHCIUINIMHBI «Du3mkay gIBIgeTcst  obecrnedeHue

Oymylmero

CICITHANNCTa HAyYHOH (hm3mueckoii 0a30if, Ha KOTOpPOH B BEICINEH TEXHHUCCKOH MIKOJE
CTpOMTCS OOIICHHIKEHEPHAs | CrIelHalbHAsS HOAT0ToBKa. [locneoBaTenbHoe U3y UeHne (QHBHK
BEIPA0ATHIBACT CHENA(UUECKMA METOX MBIIUIEHHS, (U3MYCCKYI0 HHTYHIHID, KOT OPLIE
OK43pIBAIOTCA BECHMd IIIOJOTBOPHBIMU M B ApyruxX Haykax. CIEIHamuCTHI, IOJIYYHBLIHE
IIHPOKOE  (PH3HKO-MATeMATHIECKOe 00pa3oBaHHe, MOLYT CAMOCTOATENLHO OCBAHBATL HOBBHIC
TEXHMYECKUE HANpPABICHHUS, YCIEIHO paboTaTh B HHX, JIETKO IEPEXOMUTH OT PELEHH OJIHHX

3aziaqd K OpYruM, UCKaTh HECTAHIAPTHLIE M HETPagUIIHOHHLIC IIYTH, YTO ocoDeHmH

BaKHOQ JJIA

mpoQeccHonanbHON MOOHITBHOCTH CIELHATHCTOR B YCIOBHAX YCKOPEHHOTO PASBUTHS TEXHUKL.

3amaud IUCIUTILITAHEL
® TEOPETHYECKAas IOArOTOBKa B 0oOnacTH (QU3MKH, IIO3BOJSIONIAS Oy IIAM

HHIKCHCPaM

OPHEHTHPOBATECS B IIOTOKE HAYYHOH M TeXHHYECKOH MH(OPMAIIE U 0GeCIIeUNBAIOIIAS UM

BO3MOJKHOCTD HCIIONL30BAHWS HOBBIX d_)HBquCKHX IIPHHITHIIOB B TEX O@H&CTS}X,

OHH CIICTTHATTU3HUPYIOTCHI,

B KOTOPBIX

L4 (bOpMHpOBaHHG HAayTHOT'O MBIIIIEHWS, B YACTHOCTH IIPABHIIBHOTO ITOHHMMAHEHSI paduniy
IIPEMCHUMOCTH Pa3JIMYHBIX Q)HBI/IT-IBCKHX IIOH.F[TI/H\/’I, 34aK0HOB, Teopm'/’r | YMCHUHI OLUCSHHUBATH
CTCIICHb JOCTOBEPHOCTH PE3YNLTATORB, IOJIYUECHHLIX ¢ NOMOUIBIO IKCIIEPHMCHTAIBHBIX| HIIH

MaTeMaTHYEeCKUX METOZOB HCCIIEIOBAHUS,
® BEIPabOTKA IPMEMOB ¥ HABBLIKOB PEITEHHI KOHKPETHBIX 3814 B3 PasHLIX 06iac
TOMOTAFOIIHUX CTYACHTAM B NANBHEHIIEM PEIIaTh WHIKEHEPHEIE 3a/1a9H,

el (puzux,

® O3HAKOMJICHHE CTYAEHTOB C COBPEMEHHOH HaydHOM ammaparTypoif M BeIpaboTka y | HUX
HAa9albHBIX ~ HABBIKOB  TIPOBEJCHHS  OKCICPHMEHTATBHBIX — HAYUYHLIX  KCCIICOBAHHI

pasnuYHbIX GUINIECKUX ABIEHHE U OLEHKA [OIPEITHOCTEH H3MEpPEHHif.

2. MECTO IUCHUIIIMHBI B CTPYKTYPE OIIOII BO

Mucrunmuaa  «Duznkay orHocures K 6asoBod  wacte  6noka | Bl

OCHOBHOH

npodeccHonanboil  00pasopaTenbHOM HporpaMMel.  M3ydenue JMCIMITIMHEL I[POXOAUT B

TPETEEM CEMECTpE.

JUIL yeremnoro ocBoeHus Kypca (E3MKH CTYHCHTAM HeoOXOAMMO 3HATH |CHS/YIOLIHE
pasnensl BeICIICH Maremaruku: Juddepennuansroe ucuncnenne, Marerpansuoe HcyucieHue,
AHaJUTHYICCKAss TEOMETPHI M JHHEHHas anreGpa, Psyiel, DneMeHTS EeKTOpHOTO aHANH3a,
OyHKIMH KOMIUIEKCHOrO TepeMeHHoro, Judbepennuansuble ypapHeHus, JlieMeHTh TEOpUH

BepOHTHOCTGﬁ H MaTEMAaTNYIeCKON CTATHCTHKH.

OcBoenue MUCIMIIIMHEI HEOOXOAUMO Ul M3YHMEHHS CHEAYIONHX JHACIUILIAH yuebHoro
mraHa: «OCHOBBEI ONTHKK», «OCHOBBI KBAHTOBOH SMeKTPOHMKH», «KBaHTOBAS MexXaHuKa u

cratucTHyueckas (usuka», «Hayumo-mccienoBarensckas pabota B ceMecTpe», E
BBIIIYCKHOH KBANM(DUKALMOHEOH paboThI.

LIITOJIHEHHE

3. KOMINETEHIHHN OBYYAIOMIETOCS, ®OPMUPYEMBIE B PE3VJILTATE

OCBOEHUMS JUCHUTTIIAHBI

B pesynbTare 0CBOSHHS IMCHHIIIMHEL 00YUAIOLIMHCS OJKEH JEMOHCTPHPOBATH
pe3yIBTaTsl 00pa30BAHHMS:

1) 3uars:

° (ynaaMeHTalbHEIe 3aKOHBI IPHPOJEI U OCHOBHBIE (DH3MUCCKHUE 3aKOHBI
KBaHTOBOM, aTOMHOMU u sinepHoit Gpusuku (OITK-1, OK-7).

2) Ymers:

 IPUMEHATH (PU3MYECKUEe 3aKOMEI IS PENIeH s mpakTHueckux 3amad (O 1K

CIICIYIOILHC

B obmacTn

, TIK-3).




3) Buagers:

® HaBBIKAMH [IPAKTHYECKOTO IIpuMeneHus 3akonoB muxu (OITK-5, OK-7).
KomneTennun, 4acTHYHO (OPMHPYEMBIE B PAMKAX OCBOCHHS JUCIUIIHHEL:
OK-7. CnocoGHOCTEIO K caMOOPTaHH3aIHH H caMo06pa30BaHuIo;

. OIIK-1. CrmocoOHOCTP NPENCTAaBILITE aJeKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHMH
HayIHYIO KApTHHY MHPA Ha OCHOBE 3HAHHS OCHOBHBIX IOJIOMKCHHH, 3aK0HOB 1 METOJI0B;
OIIK-3.  CrocoOHOCTE  BEIBILITE  ECTECTBEHHOHAYUYHYIO  CYINHOCTD ]]prG‘JIBM,

BOZHHKAIOIMX B XO0HE IIpO(l)GCCHOHﬁJIBHOﬁ HACATCIBHOCTH, TIPHUBICKATL JJIA H
@HSHKO—M&TGM&THHGCKHI?I amnrmapar,

X PeHICHHA

OIIK-5. CnocobHocts 00pabaTeIBAaTh M IIPEJCTABIATH NAHHBIE OKCONEPUMENTAIBHBIX
HUCCISIOBAHUM;
ITK-3. CrocoGHOCTEIO K IPOBEACHHIO U3MEPECHHH M MCCIEN0BAHMS PasIAIHEIX 00BEKTOB
IO 3aJJaHHOI METOJHKE.
4. CTPYKTYPA U CONEPKAHUE JUCHUILIMHEI
OO1as Tpym0eMKOCTE AUCIUIUIMHEL COCTABISIET 6 3aUeTHBIX eUHHIL, 2] 6 JacoB.
Buuel yueGHO#H paGoThl, BRAIOUAsL Ofser hopmMBpl TEKyLLErO
« CaMOCTOATE/ILHYIO pabOoTy CTYJIEHTOB . (1;0.\4" KOHTPOIA
E’ W TPYAOCMKOCTD (B Yacax) L4 “‘_’, H_DH YCIIEBAEMOCTH
\ § 2 s (no Hedenm
No Pazpnen (Tema) 3 s g & ) C NPHMEHEHHEM ) )
n/n JIMCLATUTHHEI b = - % 5 E = . o, | MHTEPaKTHBILIX ce_rﬂecnm !
o) S g SE |gE|EE| v | ™ METOA0B dopya
o 5 E 2 82| & | B (5 wacax / %) Hpoes g nito
T S E8 | & a E (= & ’ f ATTeCTALMH
I% = = (o cemecmpant)
Kpanrosas npupona ) el
1 e I O T 6 |10 | - | 16| - | 12/60% :
H3IYUEeHUs
DIeMeHTB! KBAHTOBOM 5 Peitmupr-
2 | Mexanuku u aToMHOl | 3 12 20 18 - - 40 | - 18 /47% KOHTpOJH Nel
dhuzukn
Pi:ﬁTHtH‘-
NEMEHTBI (PU3UKH 13- g {OHT
3 Dneme b 3 3 6 4 g ) 16 | - 10/ 55% KOHTPOJIB No2
TBEPAOLO TEa 15
DNeMEeHTHI (PU3UKU Pefttupr-
sapa v 16- KOHT] 0
4| 3 6 8 | - | - | 18] -| 6/42% S
9NIeMEHTapHBIX 18
HACTHII
Bcero 318 | 36 36 | 18 | - |90 | - | 46/51% | brsamen (36
.)
Coaep:xanue pazaesioB Iy cCHHIIHHDBI
(TN Lis—. — Kon-so nexmuy | TPAKTH- nagopa- e
» Pasel RS ‘ TACOB YECKME | TODHBIE P
Pazjien 1. KpantoBast npupoaa u3iiyucnus 36 4 6 10 16
Jlexums 1. 3aKOHBI TEIUTOBOTO M3JTyYeHHA :
16 2 4 2 8
Jlexnus 2. KBanrossie cBoiicTBa cBETA 20 2 2 & 8
Pasien 2. JiieMeHTBI KBAHTOBOM MEXAHHICH M ATOMHOI
78 20 18 - 40
uziKH
Jlexuus 3. CrpoeHue atoma 8 2 2 - 4
Jlexnust 4. BonHoBble ¢cBOHCTBA MUKPOYACTHIL 8 2 2 - 4
Jlexnus 5. YpaBHeHHe LIpeIHHTEPA 8 2 2 - 4
Jlexums 6. YpaBHeHHe WIPeIUHTEpa [T YaCTULI] B g 5 2 4
NOTEHIHAIIEHOH AMe
Jlexuna 7. [TpoxoskeHue YacTHIbI Yepes 8 2 2 - 4




TeMEI, pasieinsl AUCITHILTHHE] Komso | o | TIPBKTH- | Apbopa- cpe
HaCOB YECKHE TOPHBIC
NoTeHUMaNBHbIH Hapbep
Jlexuma 8. JlunenoIil rapMOHHYECKUH OCIILIATOD 8 2 2 - 4
Jlexuus 9. Atom Boziopoza 8 2 2 - 4
Jlexumsa 10. OpOuTabHbINH MEXaHHUECKHH W MATHUTHBIH 8 5 2 i 4
MOMEHT 3JIEKTPOHA
Jlekips 11. TTpunuun naynu 8 2 2 - 4
Jlekiws 12. CrioHTaHHOE M HHIYLHPOBAHHOE H3JIyUeHHE 6 2 - - 4
Pasznen 3. DneMeHTHI (PHIHKH TBEpPIOro Tea 34 6 4 8 16
Jlekumsa 13. DneMeHTHI KBAHTOBOM CTATHCTHKH 8 2 2 - 4
Jlexuusa 14. TemmoeMKocTs TBEpARIX TEl 8 2 2 - 4
Jlexis 15. 30HHas TeopHs TBEPALIX Ten 18 2 - 8 8
Pasnen 4. DsiemenTbl QU3NKH SAPA M HJIEMEHTAPHBIX 32 6 8 i 18
YACTHI ‘
Jlexuus 16. AtomMHOe spo 12 2 4 - 6
Jlexums 17. PanoakTHBHOCTR 12 2 4 - )
Jlexuus 18. Buap! B3auMoelcTeril U Knacchl
DIIEMEHTAPHLIX YacTHL. MeTOAEl perucTpanuu 8 2 - - 6
9JIEMEHTAPHBIX YaCTHIL
IK3aMeH 36
Hroro 216 36 36 18 90
Jlaboparopusle 3anaTHA
Ne momyns No | Hammenosanue u/uim kpaTkoe cofeprianue JabopaTopHeix paBor TpynogmroeTn
JUHCLIATTUHEI /1 (qacon)
Pazpen 1. 1 Ne 6.10npenenenne nocrosunoi Credana - BosLmana 2
KBanTogas
npupoaa
U3JTYUCHHUS
2| Ne6.2 Usyuenue pHewnero porosddexta 1 BAKYYMHBIX 2
doTosneMeHTOB
3 Ne6.3 OnpezeneHue pesoHaAHCHOrO MOTEHIHATA BO30YIKIEHHS 2
atoma MerogoM Opanka — [epua
4 | 3amura naboparopHbix paboT 4
Pazgen 3. 5 Ne 6.6 Msyuenue TeMIIepaTypHOI 3aBUCHMOCTH COTIPOTHUBIICHHS p,
OnemMeHThI TIOJTYTIPOBOAHHKOB
(uzukH
TBEPAOro Tesa
6 | Ne 6.7 H3yuenue BONBT-aMIIePHBIX XaPAKTEPHCTHK 2
TEPMOUYYBCTBHTEJIEHBIX CONPOTHRIIGHHMI
7 | Ne 6.8 MzyueHue BONLTAMIIEPHBIX XaPAKTEPUCTHK ' 2
(oToconporHeeHus
8 | 3awumra naGopatopHbix paboT 2
HTOI0: 18
S. OBPA3OBATEJIBHBIE TEXHOJIOT AV
® JIEKIMOHHO-CEMHHApCKas CHCTeMa oOydeHHs  (TpaguIMOHHBIE NEKIIHOHHLIE |
11a00PaTOPHBIE 3aAHATHS);
* oO0yuyeHne B MaTBIX Ipyniax (BEITOIHEHHE 1a00PaTOPHbIX paloT B rpymmax s JAsyx HIH
TPEX UCOBEK),




®  MAaCTCP-KIIACChL (JIBMDHCTpaHHH Ha NPAKTHYICCKUX 3aHATHAX NPHHUMIIOB pacueTa 3a1ay
I10 pasiIH49HbIM TGMB.M);
® TPUMEHEHHE MYILTHMEIHAa TEeXHOJIOTHH (HpOBe}IeHHG JICKIIAOHHEBIX W CEMEHAPCKHX
3aHATHH C MPHMCHEHUEM KOMIIBIOTCDHBIX HpE}SSHTaHHﬁ H JECMOHCTPAIIMOHHBIX POIUKOB
C IIOMOIIBED IIPOCKTOPa HITH KOMHBK)Tepa);
® I'IH(lJOpMaIULIOHHO~KOMMYHI/IK8_HHOHHBI€ TECXHOJIOTHH (IIpHMSHeHE[e I’IH(I)()]JMEIJJ;HO]J{HBIX

TEXHOJIOIUA JUI1 MOHATOPHHTA TEKYIIEH YCIIeBAEMOCTH CTYACHTOB H KOHTPOJIA 3HAHHT).

6. OEHOYHBIE CPEACTBA JIUISI TEKYIIEI'O KOHTPOJI YCOEBAEMOCTH,
MMPOMEKYTOUYHOM ATTECTAITHAM IO UTOI'AM OCBOEHISI
JAUCHUILTAHBI 1 YYEBHO-METOJAUYECKOE OLECIEYEHUE
CAMOCTOSTEJLHON PABOTBI CTYJIEHTOB

Texymwmii KOHTPOJIb YCICBAEMOCTH SBISCTCS PACTIPENEIEHHDIM ¥ OCHOBAH HA OLEGHKE
HECKOJIBKMX COCTARIISEOIIHX,

1. Pe3ynbTaThl peHTHHI-KOHTPOJI.

2. Brmonsenue u 3arqura J1abopaTopHEIX padoT.

3. DBemonHenne npakTHYECKHX 3a0aHHi,

Bonpocs! peiiTrHr-koHTpOIIs Nol

1. Temmepatypa abcomorno wepmoro Tema T = 6000 K. Ecmm TEMIIEPATYPY |TeITa
YMEHBIIHUTE B 2 pa3a, TO 3HepreTHYeCcKas CBETHMOCTE a6COIOTHO YepHOTO Teia

1) ymenbinutest B 4 pasa 3) yBemmunTes B 2 pasa

2) yBenmunTes B 16 pas 4) ymeHpmHTCH B 16 pas

2. Ecn jumnia BOJIHBI, COOTBETCTBYIOIIAS MAKCAMYMY M3JIy4eHHS yMEHBIIHIACK & 4 pasa,
TO TeMIIepaTypa agcomomo JEpPHOTO TeJia
1) yBenmuumitace B 2 pasa 3) yBenuumiace B 4 pasa
2) yMeHpImJlach B 4 pasa 4) yMEHBIIHIACE B 2 pasa.

3. Ecnm 3aUepHEHHYIO IUIACTHHKY, Ha KOTOPYIO IANACT CBET, 3aMEHHThH Ha BEPKATBHYIO
TOH JKe ILTOIaH, TO CBETOBOE NABJICHIE

1) ocTaneTcs [ HEH3MEHHEIM;

2) yMEHBLIHTCS B 2 pasa;

3) yBenuuuTes B 2 pasa.

4. DJIeXTPOH B ATOME NEPEXOUT U3 BO30YIKIACHHOTO COCTOSHHUS C sHeprueit Ky B ocHOBHOE
cocroduue ¢ sueprueit £g. [Ipu sTom ucryckaercs doron. Macca ucnymentoro GpotoHa pasHa
E, =B, Ity — B, E-E, E, —E E +E,

¢y 3 ke 4 ke 5 ¢

5. HacToTa nanaromero Ha GoTodTeMeHT U3y eHAS YMEHbINAETCS BIBOE. Bo CKONBKQ pas
HYXKHO H3MCHWTD | 3aJICPIKUBAIOIIEE HANPSOKEHHE, eclTd pafoToif BBIXOAA OIEKTpOHA M3
Marepuaia GoTodIeMeHTa MOXKIO ITpeHedpeys?

) )
1) yBemuuuth B 2 paza;  3) yBEIHUHTE B V2 pas; 5)octaBuTh Oe3 M3MEHEHHI,

2) yMEGHBIIHTE B 2 pasa; 4) yMEHBIIUTD B V2 pas;

6. llpn 3ameHe ONHOrO MeTa/ula APYTHM JUIMHA BONHEI, COOTBETCTBYIOLIAL KPAGHOH
rpanune Goroaddexra, ymenpmaeres. Pabora BEIXO/A JUIsl BTOPOTO METAA 110 CPABHEHHIO C
paboTOl BEIXOAA JUISI IEPBOTO

1) yBenmuumnrace, 2) yMEHBUIHIIACK; 3) HE U3MEHHUIIACK.




7. OmprTer CTOETOBA O HCCIIEAOBAHUIO B3AUMOIEHCTBISL M3 IYYEHHS ¢ METATIAM:
1) mO3BONHMIIN ONIPENETIUTE PA3MEPEI SIPA;

2) DOATBEPANIH KBAHTOBYHO IIPHPOY H3/IyUEHHS;

3) HO,D;TBep,ILEHH HATHYHE BOJHOBBIX CBOMCTB y IEKTPOHOB,;
4) MOATBEPAMIM THIIOTE3Y O AUCKPETHOM CIIEKTPE SHEPIHE 3JIEKTPOHOR B ATOMAX.

8. B apdpexre Komnrona doton

1) BEIOMBAET PIEKTPOH C IIOBEPXHOCTH BENIECTBA,;

2) mepenaeT HNEKTPOHY YacTh SHEPIHH IIPH YIIPYTOM CTOIKHOBEHUH,
3) mepenaeT HNEKTPOHY YaCTh DHEPTHH MIPH HEYIPYTOM CTOJKHOBEHHH.

9. Onbrrel @panka u 'eplia 0 HCCNETOBAHMIO SIEKTPHUECCKOTO Paspsa B MAPAX PIyTH:
1) mo3BONIMIIH OIIPEIeTHTE pa3Mepsl S1pa;

2) noATBEePAHIN KBAHTOBYIO LIPUPOY U3IYUECHNS;

3) HOATBEPAMIM HAIHYME BOIHOBLIX CBOMCTB ¥ 9JIEKTPOHOB;
4) OATBEPMMIIH THITOTE3Y O JUCKPETHOM CIICKTPE JHEPIUM SJIEKTPOHOB B aTOMAX.

10. Ha pucysike u300paskeHsl CTAMOHAPHEIE OPOHTEI ATOMa BOLOPOLA COTIACHO MOJIEIH
Bopa, a Takie yenpBHO H300paKeHE! IIePEXOABI EKTPOHA ¢ OJHOM CTAIpA0HAPHON OpBHUTH Ha
APYTYIO, COIIPOBOMKIAIONIMECS M3IyYEHHEM KBaHTa SHeprud. B ynpTpaduoneroBoi ofmactu
CIIEKTPA 3TH IIEPeX0/IbI JIatoT cepuro Jlalimana, B BujumMoit — ceputo Banmsmepa, B HHribpaI{pa CHOH
— ceputo [lamena. HauGonpinelf gacToTe kBanTa B BUANMOM 06ACTH CHEKTPa COOTBETCTBYCT
IIepPEX 0T

)n=4—-n=3
2)n=3—-n=2
3 n=5-—-n=2
Yn=5—-n=1

11. B Teopuu bBopa pamuyc n-off KpyroBo# OpOHTHI DIEKTPOHA B aTOME BOZOPOIA

Vv, =K 'f’l2

BBIPKAETCS YEpPes paJuyc INepBod opbuter Qopmymon: 7 'l Ompezlenure, | kax

U3MEHACTCS KHHETHYCCKAS SHEPIHSL SIEKTPOHA [IPK NIEPEXO0JIE C TPEThel OpOHTEI Ha [IEPBYIO
1) yBenuuusaeres B 9 pas 4) ymeHbLIaeTCA B 3 paza
2) ymenbuiaercs B 9 paz 5) He MeHsIeTCs

3) yBenmumBaeTcs B 3 paza

12. Onprrer lesuccona u JBxepmepa mo qudpakiuy Ha KpHCTAIIAX:
1) IO3BONHIIH OIIPE/IENETE Pa3MEpPEI Sapa;

2) TIOITBEP/IMIIHA KBAHTOBYIO IIPUPO/LY M3JIyUEHHUS;

3) HO,IITBSp,Z[!?JIH HaJlHYHe BOJHOBBIX CBOKCTB Y DIIEKTPOHOB;

4) IOATBEPAMIIM THIIOTE3Y O JHCKPETHOM CIIEKTPE SHEPIHH SIEKTPOHNB B ATOMAX.

A
13. CpaBHHTE JUIHHY BOMHEL ¢ Bpoitns /1 P nns mapuka maccod m = 0,2 T u poTona
Maccoif m= 1,67-10"27 KI', IMEIOIIHX OJJHHAKOBBIE CKOPOCTH.
1) 6,57-10°% 2) 8,35:107%7 3)6,57:10% 4) 8,35-10™

Bonpoce! pedruHr-kouTposis No2
1. CraumonapuemM ypapuerueM IlIpemutrepa Juist 5IIeKTPOHA B BOJOPOJIOTION00HOM aTOME
ABIIAETCS YpaBHEHME




2
2
a’y _ 2m

Ey=0
1)a’2x h?
2
V21[f+2—21 £+ L L y =0
2) A dmey  r
)
mo 5 x
\72W+z—m E- ; y=0
3)

2. Ecnu y — QyHKIMSA UMEET BUI, YKa3aHHbI Ha PHCYHKE, TO BEPOSTHOCTL OGHAPYIKHTE

—lx <=
SIEKTPOH Ha yuacTke O 2 pasna
vt 1) ? /3;
2) } /2
v ’
0 L

3. B xakoMm ciyHae 3HepreTHYECKHil CIIEKTp NeKTPOHA CIUIOLIHOMH?
1) snexTpoH B HoTeHIMAaNEHOM ave mupuHoit 107 M

2) 37E€KTPOH B dTOME

3) DIEKTPOH B MOJIEKYIIE BOIOPO/IA

4) cBOOOHEI IEKTPOH.

4. MakcuMalbHOe 3HAYEHHE IIPOCKIMH MOMEHTA HMIIYJIbCa JJIEKTPOHA, HAXOIJUIEroCs| B f-
COCTOAHMH, HA HAIIPABJICHUE BHENTHEO MArHHTHOT'O I10JIS pPaBHO

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

5. CKOJIBKO pa3IMUHEIX COCTOSHUH MOMKET UMETh 3JIEKTPOH C TNIABHBIM KEAHTOBLIM YHCIOM
n=47
1}15: 2)48; 3)32; 4)54.

6. OnpenenuTs aToM, y KOTOPOTO B OCHOBHOM COCTOSHMH 3amouens I, [, M - cion u B N
— CJIOE PACIIONIOIKEHEI 7 3JICKTPOHOB,
1)CL; 2)Ge;| 3)Br; 4)Ti

7. Cpena Ha3pIBAETCS AKTHBHOM, €CIIH OHA
1) IIOTHOCTBIO [IOTJIOINAET NMAIAIONICE HA Hee U3JIyYCHHUE,
2) TONHOCTHEO PACCEHBACT IIAJAIONIECE HA Hee H3/yucHHUE,




Cm
3R

3) ycunmusaer

8. Cucrema Haﬂ(

AJaronIec Ha Hee M3JIYUCHHE,

AYKH J1a3epa IMo3BOJISICT

1) co3maTe HHBEPCHYIO HACENIEHHOCTH B AKTHBHOM cpeje;
2) BBI3BATh BRIHYXACHHOE H3JTyyeHre (JOTOHOB;
3) 06ecneunTh BEICOKYIO KOTE€PEHTHOCTD JTA3EPHOr0 H3IyIeHHA.

9. PaccMOTpHM [IBa KBAHTOBBIX COCTOSHHUS, B KOTOPBIX HAXOIMTCSH CHCTEM
JHEPTHIMH F) |
HACCJICHHOCTRIO, €CIH YHCIIO0 aToMOB N ¢ aueprueit £; Oyner
1) paBHo uncny atomoB N, ¢ sueprueif £,

2) MeHBbIIE, e Ny;

3) Gonbine, uen

10. TTpaargan T

2, npudeM £, > E;. Cucrema GymeT HAXOMUTECA B COCTOSHUN

INQ.

[aynu cnpasemms

1) 1 Beex TOXKISCTBEHHBIX YACTHIL KBAHTOBOMEXAHUUECKON CHCTEMBL,

2) ISl CUCTEME
3) U1 CHCTEME

11. Jlenenwue ua
1) TONBKO riiaB
2) TOJBKO 0pOH
3) CIIMHOBEIM K
4) opOHTANBHEI

12. 3arucumoq
TEeMIIepPaTypHI I

)

I TOJK/IECTBEHHBIX GO30HORB;
I TOYKIECTBEHHEIX (ePMHUOHOB.

ICTHI HA G030HBI H (PEPMUOHEI OIPE/ETIETCS
HEIM KBAHTOBBIM YHCIIOM 71,

TaJIbHBIM KBAHTOBLIM YHCJIOM /;

BAHTOBBIM YHCIIOM /1,

M [ 1 MArHUTHBIM /7 KBAHTOBBIMY YHCIIAMH.

Th MOILIPHOH TEIIOEMKOCTH () XUMHYECKH TIPOCTHIX TBE)
perncrapiiena Ha rpaduke

2)

3) 4)

Cum
1R

Cu

Cm A
1R

13. TemmoeMro

HE3aBHCHMEIX rapM

TCM

1) 414 Jix/K;

14, JleGait 1o
1IepaTypel, pace
1) cucremy =
PA3IUYHLIME Y4
2) CHCTEMY CB
4acTOTAMM,

3) cucreMy CE
YyacTOTaMU;

4) cucremy H

a artom
C HHBED

TLIX TE)

P PP S

-

DB, C
CHOH

T

CTh  CHCTEMBI, cocTrosmied w3z N 10% KJTACCHYECKIX
OHHYECKHX OCIHJUIATOPOB Iipu TemuepaType T = 300 K, panma
2) 4,14 IIx/IC; | 3) 124,2 xJIw/K;  4) 41,4 xJIx/K.

JIYUHJI TEOPETHYECKYIO 3ABUCHMOCTE MOJSPHOH TEMI0EMKO
MaTpUBask KPHCTAITTHYECKYIO PEIIIETKY Kak
CB3aMMOJICHCTBYIOMX YACTHI[, COBEPIIAOIINX TEIIOBEIE
CTOTAMH;

SI3QHHBIX YAaCTHI[, COBEPINAIONIAX TEIUIOBEIe KoNeOanus ¢

I

-~

on
SI3AHHBIX  9aCcTHIl, COBEPUIAFOINHX TEIJIOBbIE KonebaHws ¢ p

BBBaHM()HGﬁCTBYIOHlHX HaCTHL, COBCPIIAIOMINX TEIUIOBEIE K(

OOIMHAKOBBIMH YaCcTOTaMH,

rpexmep

et C M
pireOany
HHAKOB]
A3JIHYHL

bIMH

Jedanu

HBIX

0T

A

bIM



15. BanenTtHas 30Ha COOCTBEHHBIX MOJIYIIPOBOTHUKOR

1) yacTUYHO 3aHATA HTEKTPOHAMY;

2) IOTHOCTBIO BAHATA 3JIEKTPOHAMH;

3) mepexprIBaeTcs co cBOGOIHON 30HOM BO3OYKIEHHBIX SHEPTHIL.

16. C yBenmmuennem TeMnepaTyphl eKTPONPOBOIHOCTE HOTYIPOBOIIIKOB
1) yBenuumBaercs;

2) YMEHBIIIACTOS,

3) He MeHseTCs..

17. B o6nactu HM3KHX TeMIIEPaTyp y MOMYIPOBOLHHKOB Tpeobiafaer
1) AbIpoyHAsT IPOBOIHMMOCTE;

2) 2NeKTPOHHAS IIPOBOIUMOCTE;

3) cobcTBeHHAS TPOBOUMOCTD;

4) IpEMeCcHas 1IIPOBOTHMOCTE.

Bonpoctol pelituur-koHTpoIs No3
1. JIns HyKIOHOB BEPHBIMH SIBIISIOTCS CIIEJIYOLUUE YTBEPIKICHIS

+
1) nporon obnanaer zapsom, paBHLIM € ;
2) cnvH HEHTPOHA MEHBIIIe CIIHHA IIPOTOHA;
3) Macchl HyKIIOHOB IPAKTHYECKH OIMHAKOREL,

2. HeM MEHBIIIE SHEPIHS CBA3H A/PA, TEM
1) Gomeie y HETO HedexT Mace;

2) MeHbIIYIO paboTy HY/KHO COBEPINHTH, YTOGHI PA3NENUTH 5TO SAPO HA| OTIENBLHBIE
HYKJIOHEI,
3) Gonp1ie SHEPrHM BBIIETHTCS IIPH PACIIALE HTOTO SIPA HA OTHETHHBIE HYKIOHEL,
4) MeHBIIIe ero PHEPrus MOKOsI,
5) MEHBINE SHEPTHH BBIICIHTCS B PEAKIMH TEPMOSICPHOIO CHHTE3A HTOTO AJPa ¢ APYTHMH
ATPaMH,

3. Ilpu o-pacnane

1) 3apsz anpa He H3MEHHTCS, Macca AIpa YMEHLIIACTCS Ha 4 a.e.M.;

2) sapsiy sapa yMeHbIaeTes Ha 2e, Macca sApa yMeHbIIAeTes Ha 4 a.6.M.;
3) 3apsp ampa YMEHBIIAeTes Ha 2e, Macca s/pa He MCHSETCS

4) 3apan AIpa yMEeHBIIASTCs Ha 4e, Macca Spa YMEHBIIASTCS HA 2 a.6.M.

4. Kaxas [0II pajHOAaKTUBHEIX ATOMOB OCTAHETCS He pachaBImelfcs uepes HHTCpBA
BPEMEHH, PABHLIH JBYM IIepUOAaM MOypacnasa
1) 50% 2) 67% 3) 33% 4) 75% 5)25% ?

5. CKOJIBKO 0~ 1 - pacIiajioB JOJKHO IPOM3OHTH, YTOGE! HeCTAGMIBHEIH 130T aMepunus
241 209 1o
o5 Am bt i O i : ra 8389
IPEBPATHIICS B CTAOMIBHEIH H30TOII BUCMYTA :
1)8audp N6ausSp
2)9awu3p HT7ou3p

14 57 (4 8)
6. Snpo asora| 7 saxparmmo O -wacrumy \ 2 H HCIIYCTHIO NPOTOH. Supo kaxoro
9JIeMeHTa 00pazoBajIocs?
17 17 16 16 17
'a Q F @] N
D9 2) 8 3) 9 4) 8 5) 7




9 2 10
e . iH _
7. Smpo Gepuimust 477, IOTIOTHE el TpOH , IpeBpaniaercs B sjpo Gopa

YACTHIIA IIPU 3TOM| BEIOpackBaeTcs?

. Kaxas
Dp 2)n | )& 4)e 5) uemyckaerest 7 -KBaHT

H —e +v,+v,
8. Peakrus # He MOXKET HJITH M3-38 HAPYIICHS 3aK0Ha COXPaHeHH
1) cIHHOBOrO MOMEHTA HMITYIILCA;
2) IENITOHHOTO| 3apsJia;

3) aneKTpUUeCcKOro 3apsa.

=0

9. 3akomom COXPAHCHMS HICKTPUICCKOTO 3apsja 3alpelicHa peaxiris

= " +
1)/” e +V6+V# 3)H+Ve—>p+e

pN+D>e +7, gy VatB2PHH

10. 13 IIPUBEJICHHBIX CXEM B3aHMOIIPEeBPAlICHUH YaCTHI] aHHUTHIIAIIHE COOTBET CTBYCT
0 . » 0 = . 5 7] N .
1)7T "‘)?/‘Jf"' 2)p_>n+e +Ve 3)[( “~>7€++7Z‘ 4:' e +e -??/—I'}/

1. B mopsnke Bo3pacTaHms MHTEHCUBHOCTH —(DYHJIAMEHTATBHGIC = B3AHMOMEHCTRHS
PacIonaraloTes CIIeyIommM o0pazoM

1) oanexTpomarnutHoe, ciafoe, IPaBUTAITHONHOE, CHIIBHOE,
2) cnaboe, cHIBHOEC, TPABUTALIMOHHOE, SJIEKTPOMATHHTHOE,
3) oleKTpOMarHUTHOE, IPABHTAIIHOHHOE, cl1aboe, CHIBHOE,
4) rpaBHTAIlHOHHOE, cJiaboe, HIEKTPOMATHUTHOE, CHIILHOE.

IIpomeskyTotHas aTTecTanHs IPOXOIUT B (popMe 3K3aMena.
Bonpock! k ak3aMeny
1. TemmoBoe wu3nydyenne. PaBHOBeCHOE m3ayyenne. XapakTepUCTHKH | TEIIOBOrO

H3IIYyYEeHHU.

2. Abcomorno wepnoe Teno. 3akon Kupxroga. 3axon Credana-Bojbivdna u 3axon
Bumna.

3. Pacmpezngnenwe SHEPTHH B CIEKTpe abCONIOTHO YEPHOTO Tela. Qopmyna Panes-
JDkumca. Yibrpaduonerosas karactpoda.

4. Ksanurosas rumotesa u popmysia [lnanka

5. BuemHuit Gotossekrpuueckuit s ext 1 ero 3axomsl. GOTOHEL,

6. Oddext Komnrona u ero reopus.

7. Mogens aroma Pesepdopra. [Tocrynarsr Bopa. Atom Bogopoza.

8. l'mmoresa ne Bpoitms. DkcnepuMeHTanbHOE MOJNTBEPIKIAECHUE BOJTHOBBIX CBOHCTB

MHKPOYACTHII,

9. CooTHoIlleHIE HEOITPEIEIEHHOCTE .

10. Bosnosas QyHKIWMs, €€ CBOKCTBA M CTATUCTUICCKUN CMBICT.

11. Hecrauuonapnoe ypasuenue Llpeaunrepa.

12. Crammonapnoe ypasuerue IIpeunrepa.

13. Yacrura B HoTeHIHEANLHON SME.

14. Ilpoxoiienre YacTHIB Yepes NOTEHIHATLHBI Gapsep.

15. KBanTOBLIA rapMOHMYECKHIT OCTHILIATO,

16. Ypasuenue Illpenuurepa juis aleKTpora B aroMe Bojopoza. [iasHoe, opGuTancHoe 1
MAarguTHOE KBAHTOBBIC UHCIIA,

17. KBanTOBaHME 3HEPrHH OIEKTPOHA B aroMe Bojopoya. CIEKTp aroma BOJIOPO/IA.
Iparmio prGopa.

18. OpOuTanbHEI# 1 MArHHTHBLH MOMEHT 3IIEKTPOHA.




MOXKET OCYIIECTBII
3aHATUSIX, KOHCYJII
pafoTa CTYyIeHTOR
110 [IPHOOPETCHHIO

3aIUTEl JadopaToy
9K3aMEHE.

19. Coberre
MACHUTH]
Ongrr L]

20. IMpunnum sanpera ITaymu. [leproauaeckas cucreMa HIeMenToB Merme)
CHHE,
Oinmreitia.

21. Ilorno

22;
23,
24.
25,
26.

Jlazepsl.
Kiaccn
KnanTor
Teopus
bozonkL
Depmu-L
27. Dueprer
28. Pacmpen
TEJI Ha Mg

30. Dnextpo
3IEKTPOT
31. P-nmepe
32. Xapaxte
Anpa.
33. 3akoHrnI
34. SnepHnK
JCTICHHSL,
35. Peaknus
36. Bunesl B3
37. Metonnl
38. Yactuus

CamocrosiTe
1.

2

CamocrosTen

KonTpons Bl

BIH MOMEHT JJIEKTpoHa. CIMHOBOE ¥ MATHHTHOE CIMHOBOE KBAIT

[ecKast Teopus TeroeMKkocTd. 3akon Hromonra u 11Ty,
rermoemMkocTy Jebas. @oHoHEL

[1paxa.

HYECKHE 30HBL B KPHCTAILTAX.
CJICHHE BIICKTPOHOB II0 DHEPreTHYecKHM 3o0HaM. Kiaccupuxall
>TAJUTB], TIOJIYIIPOBOAHUKH W JIUAICKTPUKH,

29. CoOcTBeHHAas ¥ IPUMECHAS IIPOBOJIMMOCTH TOTYIIPOBOAHUKOB.

pUCTHKE aToMHOTO siipa. Mozenu atoMHoro sapa. Macca u sn
paZnoaKTUBHOrO pacmajia. Anb(a-, 0eTa- H raMMa-H3TyIene.
> PeaKiiy B 3aKOHBI coxpanenusd. Peaxiys menenus siiep. [lenn
AUMOMEHCTBHH U KIaCCHQUKAIS DIeMEHTAPHBIX YaCTHIL.

[ v anTrvacTulel. Helftprno. Ksapxn.

Breaynutopuas
yrilyOleHHOM U3y
nabopaTopHbeIM pa
H3y4CHUE KOHCIIEK]

HHBIM MEXaHWYeCKMH MOMEHT HMITYJIbCa OIIEKTPOHE (CIHH)
epHa u ['epnaxa.

CIIOHTAHHOE M HMHAYOWpPOBaHHOe m3ndyueHme. Ko:
[TpuHuun neficTBus Ta3epoB.

ast TCOPHUSA TEINIOEMKOCTH DHHINITEH A,

1 (epmroHbl. [IOHATHE O KBAHTOBEIX CTATHCTHKAX bhoze-Di

[IPOBOJAHOCTD TBEPIBIX BT Temneparyprasn
POBOJHOCTH METAJIIOB U MOJIYIPOBOAHHKOB. YPoBeHs DepmMu.
X0/, I1oaynpoBoAHUKOBEIE THOIEL.

CHHTC3a aTOMHBIX SIEP. HpOGHeMa YHOPAaBISEMBIX TEPMOAOCPHEI

PETrHCTpaIlMK SJICMCHTAPHBIX YaCTHII. Kocmuueckue JIYYH,

MbHAS PaboTa CTYIEHTOB BKIIIOYAET B ceds:

AyImaTOpHas caMOCTOSTENbHAS paloTa CTY/EHTA 0 DUCIHILINHE BB
Ha J1abopaTopHBIX

NPaKTHYECKUX 3aHATUIX [P PELICHUH 3a/1ad,
CaMOCTOSITENIbHAS  padoTa  BEIOIHSICTCS  CTY/L
ACHHH JQUCLHIIIMHBL 110 TeMe MNPOHIEHHOH JIEKIHMH, [pPH IO
botaM. OCHOBHOH (OpMOIf camoCTOATeNBHON paboTE! CTyIeH
ra JICKI[MH, PEKOMEHIOBAHHOH JTHTEPATYPEI,

bHAS paboTa 3aBeplIaeT 3aJa4i BeeX APYTHX BUIOB YUeBHOTO
ATBCS Ha JICKIHAX, CEMHHApax, IPAKTHYECKHX 3aHATHAX, Ja
ranusix. Kax (opma opraHusanid y4eGHOro IIpoliecca camo
NPEJCTABIIET COOOH 1IeICHAPABIEHHYI0 CHCTEMATHUECKYIO I
BHAHMH, OCYIIECTRIISIEMYIO BHE Ay IATOPHH.

IOJIHEHUSI CAMOCTOATENEHOH pabOTEI OCYINECTBISCTCA E XO/IE BH]

HBIX pa60T 10 JHCIUIINIUHE, IIPH BBIIIOTHEHHUH [MPAaKTHUCCKHX

Bonpock! 1i1si KOHTPOITA CAMOCTOATENLHOH pafoThl

1. Kakoe wu3smydeHue HasbIBAaeTCS TEIUIOBHEIM, H
(mepeuHcHUTe KAKUX) BHIOB U3IIyUCHH?

2. [laifre olpenesneHusl OCHOBHBIX XapaKTEPHCTHK TEIIOBOIO H3IyHEHHS.
Ha3BIBAETCS AOCOIIOTHO YEPHEIM?

3. Cdopmynupyiite sakon Kupxroda.

4. Kakoii B

Hapucyiit
JUISL IBYX

YCM OHO OTIIHYaeTCs

11 UMEET PACIPE/ICICHHE SHEPIUH B CICKTPe abCOMIOTHO Yep
¢ KPHBBIE PACIIPEJIENIEHUS] B 3aBUCHMOCTH OT JUIMHBI (MJIH HacT
remuepatyp (T2>T1).

'OBLIC

>CBA.
i

HIITEH

(U TBEJ

BEBHCHM

CprHd ¢

X peaKil

CHTOM

ra  ABJILT

i
CTOATEITLHAS
SITEIBHOCTE

RATAHMNA

OBLIi
MCI1a.

Crun

CHTBI

He H

DIIBIX

OCTDh

BI3H

as  peaKirs

HH.

CTCA

TIpu
¢ K
TCSI

JIFOTOBK

npouecca u
OPaTOPHEBIX

IIOJTHCHHS U
Ha

L

OT JApPYrux

Kakoe Temo

HOTO T¢
OTEI) BO

2J1a?
THEL




n

Coopmymupyiite zakonsr Credana — BonbaMana i cMelnenus Buma.
6. 3auummumre ¢opmyny Pames - JDKHHCA W TIOACHHTE CYTh "YIIsT] (D1 ONETOBOH
KxaracTpogsr”.
7. 3amumure popmyiy [Inanka i MOSCHUTE CYTh €0 KBAHTOBOM THIIOTE3EL
8. Kaxoe n3 Ten, uepHOe MIIH HeuepHOE, HMEET BBINE TEMIICPATY]Y, ClH HX APKOCTH
OIMHAKOBELI?
. B uem cocrout spenne, Haspmaemoe GoToda(hexTom.
10. Copmynupyiite szaxomer doTosddexra. B dHem oTH 3aKOHEI  HPOTHBOPEUAT
IPEICTABICHUAM KIIACCHUCCKON (PH3UKM?
11. Kaxk Ka‘BLBCTBeHHO, CIIE/ysl BOJIHOBOM KapTHHE U3ITydeHust, 00BACHUTE Goroadhhekt?
12. OBBsCHHTE 3aKOHKL doToaddexra, mexomst u3 hopmynsr DitHiTeiina.
13. Yro rakoe xpacmas rpanuna Gotosddexra. UeM OmpeeseTes THCIOR0oe 3HAUCHHC
TPaHMYHOK JacTOTEI? UTO BIMSET HA TOT0KCHIE KPACHON rpanun! (hoTosddherrd?
14. Yro Taoe hoTosIeMEHT H KAKOBA IO BOMBTAMIICPHAS XapakTepUcTUKa?
15. Tlowyemy Opna oTBEprHyTa MONENE aToma ToMcona?
16. B uém ripotunopeuns npeynoxennoi Pesephopmom IJIAHETAPHOH MOIeTH aToMa?
17. B ueM CymHOCTH TEOPHH aToMa, MPeIOKEHHOM bopom? = Chopmyrmapyiite
noctynate! bopa. Kaxosrr Henocratku Teopuu Bopa?
18. Cnextpp aromoB. CIIeKTpasibHELE CEpHI ATOMA BOZOPOA.
19. Kakue | tnmer coymapeHuii BO3MOXKHBI MKy —3IEKTPOLAMI, YEKOPSIeMBIMU
AICKTPUYECKUM TI0JIEM, M aToMaMu?
20. B uéM paxirodaercss OIbIT ®panka w [epna, U Kakue OCHOBHBIC BHIBOILI MOKHO
CHeNaTh Ha OCHOBAHHHM OIBITA?
21. Kaxue KBaHTOBBIE UKCIIa OIUCHIBAIOT COCTOSHME MHKPOYACTUIIHI?
22, YeM ompezensercs dMCKTPOHHOE COCTOSHUE H30IHPOBAHHOIO aToMa?
23. O6pacuure nporece 0GpasoBaHUs SHEPIETHUCCKUX 30H B TBEPIOM TeJIE.
24. Or qer0| 3aBHCAT NIMPHHA Pa3spelIeHHOH 30HEI M YACIIO YPOBHEH B Heii?
25. KakoBa 3OHHAs CTPYKTYpa IPOBOIHHKA, NOITYIPOBOXHHKA M U3CTISTOpa?

26. OObsacHHTE MEXaHH3M coOCcTBeHHOM 148 IPUMECHOH IIPOBOAUMOCTH
IOJIYIIPOBOIHUKOB.
27. Kaxos ¢usudeckuit cMpIei HoHATHS ypoBHA Pepmu?

28. UYem oG’LﬂCHHeTCH PasIIIAe TEMIIEPATYPHOH 3aBHCHMOCTH 3JIEKTPOIPOBOJIHOCTH Y
METAJIIOB U TIOTYTIPOBOIHUKOBR?
29. O6vachure 3aBHCHMOCTE [ONOXKEHHA ypoBHs Depmu u KOHLECHTPALHHA CBOGOHBIX
HOCHTEJNIEH 3apsia B MOJIYIPOBOAHAKAX OT TEMIIEPATYPEL.
30. OﬁT:HCH]ldTe (usrueckue mpomeccyl, NPOUCXOIAIIHE IPH 00pa30BaHNH P-N TEPEXoa.
31. Hapueyiite SHepreTHUeCKre 30HBI B 06TacTd p-n nepexosa U 00BSICHHTE, B |YeM
COCTOMT JIGHCTBHE BHCIIHETO SIEKTPHYECKOIO IOJSA Ha P-N Mepexojl,
32, UYro Ha3pIBaeTCI paaMOAKTHBHOCTHIO? Kakwue IPOLECCHl  OTHOCATCS K UMCIIY
pa,H‘HOELKT|PIBHBIX?
33. Ha 4em (0CHOBaH NPHHILMII PETHCTPAIIEH ¥ H3MEPEHHS PanTHOaKTHBHOTO [M3/IyICHns?
Kaxue npubops! npuMEHSIOTES JUIsL 3THX 1eseii?
34. OObAcHHTE YCTPOICTBO W MPUHIUII JEHCTBAS CUSTUHKA [eitrepa.
35, Onuuiute IPOIMECCEH, TPOUCXOILINE B ra30PpaspsIAHEIX CUETIHKAX.
36. llepeumcnure Qu3HYECKHE MPOLECCH, IPOHCXOISIIIE P B3aKMOZIEHCTRUN B-
H3JIyYEHHS C BEIIECTBOM.
37. B deM | 3aKMIOYAIOTCS TPOIECCH YIPYLOro pACCEsHUs DIIEKTPOHQE | SOpaMH,
QJIEKTPOHOB Ha 3JIEKTpoHax?
38. Yem oOycnoBieHBl TIOTEPH OHEPIHH  UACTHUILBI OpH  OPOXOXKICHAHW — Uepes
TIOMJIOINADIIYIO Cpey?
39, HYro HpO]j?ICXOI[I/IT IIPH IPOXOIKICHHH DIIEKTPOHA YePE3 IOIIIOTHTEN:
40. KaxoBsl |0COGEHHOCTH IPOXOINIEHHS Yepes IOITIOTHTEIb MOHODHEPICTHUCCKUX [-
HACTHIL U -H3ITy eH S, HMEIOIIEr0 HellPephIBHEI SHepreTHUecKuit CIEKTp| |




7. YYEBHO-METOAHYECKOE U UHOOPMALIMOHHOE OLECII]

JAUCTTHILIMHBI (MOY JI5)
a) OCHOBHAS
1. dusuka.

JIMTepaTypa:
Bosmosas ontuxa. KBanToBas nmpupoja H3NydeHHs. “UIEMEHTH
auepuoit ¢pusuxn:| Yuel. noc. / C.U.Kysneros, A.M.Jluzxep - 3-e usj., nepepad.
Bysos. yue6.: HUI] MHOPA-M, 2015 - 212 c.: 60x90 1/16.(zm) ISBN 978-5-95
Pesxnm jroctyna: hitp://znanium.com/bookread2. php?book=438135.

2 Tanueikosa-bymxesuy M. @msuxa. Yacts 2. Ontuka. Ksanrtosas
Crpoenne u dusuyeckue cBoiicTBa BelecTsa [DnekTpoRHE pecype]: yaebuuk/ Ta

s

LUEH

M 101, L
58-0350-0, -

bynmkerua M. —
¢.— Pexum noery

3. Tankun A
IIpoxomrera
I'puropreruua u k
roCyHapCTBEHHBIH
Croneroprix (Bl
nanyse (1 dain:
bubmuorp.: c. 92
Microsoft Office W

0) AomoJIHUT

1. EBcuna E
yuebHO-MeTOoIHYeq
B.B.— Buekrpomn.1
uHeTHTYT, DBC Al
IBC «IPRbooks».

2. Anmartos
Anmaros A.B.—
fuzneca, Byzo

3. XKapenona
METOLMUYECKHE VK&
ITpoxomesa, E. JI
Kadenpa dusmku 1
TEKCTOBBIC JIAHHBI
yuusepeureT (Bl
Bepcus IevaTHol 11
Reader 4.0 .— <UR

4. Xapenora
YKa3aH#us K J1abope
[Iamanckas ; Bina

IPUKIaJgHONH MaTeM
tpaitn : 356 K6) .—
- DML, 1
nybmaxaunn .— bubmmorp.: ¢. 38 .— Cpobommusiii nocryn .— Adobe Acrobat Re

— 40 c.

<URL:http://e.lib.v

a: http://www.iprbookshop.ru/35563.— DBEC «IPRboolksy.
D Jlexipu o ¢pusuxe [DinekTpoHH pecype] : [Bw.] / A, @. Tankuy,
Brnamumupckumii
luxonas I'puropeesuda Cronerosrx (Biul'Y)— Bragmanp : Bi

-

4,16 M6) .— 2015 .— 94 c.

yord .— <URL:http://e.lib.vlsu.ru/bitstream/123456789/4025/1/0

A.B. Ouzuka, Atomuas pusuka [DrnekTponnsli pecype]: yue6r

3CKOC

’%

http://www.iprbookshop.ru/11355.— DBC «IPRbooksy

OJIEKTPOH.TEKCTOBBIE NaHHbIE.— Mumck: Brimaiimas nikosa, 20

FOCYIApCTBEHHBIH  YHHBEPCUTET  HMMEHH
YHHBEPCHTET UMeHH Auiexcanapa I'puropsesuua u Huxosas I
Y), -4 5. KsanToBag u spepHas Qusuka.— DIEKTPOHHEIE
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