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N3nararorcss MeToaMueckue pPeKOMEHIALMH 10  BBINOJIHEHHIO
MPAKTUYECKUX Pa0OT, B KOTOPBIX U3Y4aroTcs GyHIAMEHTAIBHbBIC TOHS-
THSI, 3aKOHBI U TCOPHUU KJIACCUYECKON M COBPEMEHHOM (DM3MKHU, YUCIICH-
HBIC NMOPSIIKK BEJIUYWH, XapaKTEPHBIX JUIA Pa3IMYHBIX PA3/IeIOB €CTECT-
BO3HAHMS, XapaKTEPHBIC METOJBI UCCIEAOBaHUS B (pusuke. OCHOBHBIE
bu3MUeCKrE SBNCHHUSA M OCHOBHBIC 3aKOHBI (DH3UKH; PAHHIIBI UX npu-
MEHUMOCTH. lIpuMeHenne 3aK0OHOB B Ba)KHEWNIMX MPAKTUYECKHX IIPH-
JIOXKEHUAX; OCHOBHBIC (DM3MYECKUE BEIUYWHLI U (PU3NYECKUE KOHCTAH-
TBbI, X ONPEC/ICTIEHUE, CMBICIT, CIIOCOOBI U €ANHUIIBI UX U3MEpeHus; (QyH-
JlAMEHTaIbHBIC (DM3UYECKUE OMBITHI U UX POIb B PA3BUTUH HAYKH, Ha-
3HAYCHNE W IIPUHIIMIIBL ACHCTBUSA BAXHEUIINX DUIMICCKUX TPUOOPOB.

Metoandeckue ykaszaHus COOTBETCTBYIOT TpeGoBaHmsiM Defe-
PalIbHOTO TOCYNapCTBEHHOTO 00pPa30BaTEIBHOTO CTaHAApPTa BBICIIETO
MPo(hECCUOHATLHOTO 00pa30BaHKs B y4eOHOMY IUIaHy HaIpaBJICHUS
noaroroBku 11.03.02 — «MHMDOKOMMYHHUKALIMOHHEIE CHCTEMBI CBSI3U»,
cTeneHb (kBanudukaims) — Gakanasp. [IpefHasHAYeHBI ISl CTyIEHTOB
BceX (GopM 00yueHus.

Texcer nedataercs B aBTOpCKOi peaknum

ITognucano B meyats Dopmar 60 x 84 1/16.
Yen med. n. 0,63. Vu.-msn. . . Tupax  9Kx3. 3akas. BecrnaTHo. 32,2

FOro-3ananuelii rocy 1apCTBEHHBIN YHIBEPCHTET.
305040 Kypck, yi1. 50 net Oxtsa6ps, 94.
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IIprMepHEIN MITAH TPOBEEHNUS IPAKTHUCCKUX 3aHATHIA

HanMeHoBaHue MpakTHIECKOro (CEMUHAPCKOTr0) 3aHSTHS

O0neM,

qac.

2

KuHematka ¥ NUHAMHKA KPUBOIMHEMHOTO JBMYKEHHS
MarepuaabHOM  TOoukd. Kwumematmka w  gunamuka
BPAIIaTeJIbHOTO JBM)KEHUS MATEPUAILHON TOYKUA. 3aKOHBI
Herorona: 1.2 - 1.10, 1.16, 1.22 - 1.28, 1.30 - 1.32, 1.35 -
1.40, 1.44 - 1.50, 1.52, 1.55 - 1.63, 2.4, 2.5, 2.7 - 2.10,
212 - 2.18,2.20, 2.25,2.27 - 2.34,3.3 - 3.5, 3.6,3.7,3.9 -
3.12,3.14, 3.15, 3.32, 3.33.

PaGora, sHeprus, MomHoCTh. 3aKOHEI coxpaneHus: 2.36 -
242, 2.46, 2.62 - 2.69, 2.72, 2.73, 2.75 - 2.81, 2.116,
2.118, 2.122, 3.16 - 3.19, 3.21 - 3.24, 3.26, 3.28, 3.30,
3.31, 3.34 - 3.36, 3.40 - 3.44.

KunemaTuka ¥ [IMHAMUKA TapMOHWYECKUX KOJICOAHUIA.
MasiTHUKY: NPy XXAHHBINA, MAaTEMaTHICCKHIA, (huzumyeckuii.
CrnoxxeHue rapMOHMYECKUX KOJeGaHuid. 3aTyxamlue u
BRIHY)KACHHBIE KojcOanua. Bomuer: 12.2, 12.6 - 12.12,
12.15 - 12.18, 12.20 - 12.21, 12.23 - 12.26, 12.30 - 12.33,
12.38 - 12.42. 12.43, 12.45, 12.46-12.50, 12.52, 12.56,
12.57, 12.59-12.66.

OusnuyecKkas KUHETHKA. SIBeHus nepenoca: 5.134, 5.137,
5.138 —5.140, 5.145, 5.150, 5.15, 5.154, 5.155, 5.157.

MonexynapHo-KuHETHYeCKas TEOpUsA WUJICAJILHEIX T'a30B.
YpaBHEHUE COCTOSHMS WUICATHHOIO Iasa. Pacnpeneneuue
Makcsenna. Pacnpenenenne Boiasumana: 5 1,5.5,5.6,5.8,
5.20,5.27,5.32, 5.45, 5.55, 5.58, 5.59, 5.60, 5.116, 5.118.

Tepmonunamuka U30MPOIICCCOB U LMKJIOB: 5.66, 5.68,
5.69,5.79 - 5.81, 5.89, 5.160 — 5.162,5.175,5.178, 5.186,
5.190,5.194, 5.198, 5.199, 5.216, 5.219, 5.226, 5.228.

OJIEKTPUYECKOE TOJIE B BaKyyMe M €ro XapaKTEPUCTUKH.
3akon Kynona. Ipuanun cyneprosuniu DIIEKTPUIECKUX
noyneid. PacyeT HANPSOKEHHOCTH W [OTEHLUATIOB
BJICKTPOCTATUYCCKUX IIOJIEH. Teopema I'aycca.
IIpoBOIHUKY B SIIEKTPUYECKOM TIOJIE. KoHneHncaTopsr 1 ux
€MKOCTb. JHEPIUs 3JEKTPUUYECKOTO OIS 9.1, 9.9, 9.11,
9.14, 9.19, 9.21, 9.24, 9.26, 9.30, 9.34, 9.38, 9.42, 9.45,
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9.49, 9.52, 9.53, 9.66, 9.76, 9.84, 9.87, 9.90, 9.98, 9.102,
9.108,9.111,9.115,9.118, 9.119, 9.124, 9.128.

ITocTOSHHEIN 37eKTpUYEeCcKUil TOK. 3aKOHBI MOCTOSHHOTO
TOKa. Pacder anekTpuueckux memneif moCTOSHHOIO TOKA.
Ipasuna Kupxroda: 10.1, 10.8, 10.10, 10.12, 10.14,
10.15, 10.17, 10.31 - 10.33, 10.35, 10.40, 10.42, 10.46,

10.48, 10.54,10.65, 10.76, 10.77, 10.79, 10.87,
10.88.Konmponvnas paboma

8,9

* Homepa 3adau no: Bonvrxenwmeiin B.C. Céopnux 3a0au no obuwemy
Kypey @usuxu. H30. [Jon. H nepepab. - CII6.: CneyJlum, 2002. 327 c.

HUTOTO 18

IIPUMEPBLI IIPAKTUYECKUX 3AHATUIA

1. I'pynmosas ckopocts Bosuk! Jle Bpoiins . . .
*1) paBHa CKOPOCTH YaCTUIBL, 2) 3aBUCHT OT KBaJpara JJIMHBI BOJTHEI;
3) HE UMEET CMBICIa Kak (u3nuecKas BenMunHa; 4) paBHa CKOPOCTH
CBCTA B BaKyyMe; 5) OOJIbIe CKOPOCTH CBETA B BAKYYME.

2. OTHOWIEHKE CKOPOCTEH MPOTOHA M (O-YACTHII, JUTHHBI BOJIH Ie
Bpoiiiist KOTOPBIX OMHAKOBEL, PaBHO ...

*1) 4 2)2 3) 2 4) Ya
3. HecrammonaprsiM ypaBHeH#eM Hipenunrepa siBisiercs ypaBHe-

HUC
2

173
*1)—5n—1Aw+U(x,y,z,t>w:ih%‘f;
dz\y 2m

ax? g2 YT

2 ) 2
3) d—\g«+2—?—[E— — 0% Jw =0; 4) sz—m(m & jw =0.

dx* & 2 2 Amegr

4. KBanpat Moxyiist BoHOBO# (yHKIMHK Y/, BXOIAIIEN B YpaBHEHUE

HIpé&nuarepa, paseH ...
*1) IIIOTHOCTH BEPOATHOCTH OOHAPY KEHIS YACTHIIB! B COOTBETCTBYIO-
IEM MECTE NPOCTPAHCTBA,
2) UMITyJIbCY YaCTHIBI B COOTBETCTBYIOMIEM MECTE IIPOCTPAHCTBA;
3) SHEPIrUM YACTHULIB! B COOTBETCTBYIONIEM MECTE IIPOCTPaHCTBA.

2)
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5. Ha pucyHke IpuBeICHBI KapTHUHLI PACIPENENICHUS IUIOTHOCTH
BEPOATHOCTH HAaXOXKIEHUSA MUKPOUYACTHIEI B IOTEHIUAILHON sIME ¢ Oec-
KOHEYHO BBICOKMMH cTeHKaMU. COCTOSHUIO ¢ KBAHTOBBIM YUCJIOM N = 2
COOTBETCTBYET I'pauK ...

1) |y 2)
X X
P »
3) ] 4 v
X X
—p 4
4
2ht
h =5
i
S,
e
2hT
1); *2); 3); 4).

6. Ha pucynke mnpuBeneHa omHa M3 BO3MOXHBIX OPHEHTAIUM
MOMCHTa HMILyJIbCA 3JICKTPOHA B p-cocTosHmu. Kaxue eme 3HayeHus
MOKET NPUHUMATh NPOCKIMsS MOMEHTa WMITYJIbCa Ha HampasieHue 7
BHCIIHETO MAarHUTHOI'O HOJIS?



1) =2h 2) — *3) 1 4) 2h

7. 3aKOH COXPaHEHHS MOMEHTA MMITyJb- 4 4 f

Ca HaKJIaABIBAET OTPAHUYCHMS HA BO3MOKHBIC
IIEPEXOABI DJIEKTPOHA B aTOMeE C OJHOTO
YPOBHA Ha Jnpyroi (mpaBwio otbopa). B
SHCPreTUIECKOM CIEKTPE aToMa BOXOPOIA o | =3
(pUC) 3anpewienbLM IEPEXOIOM SBIAETCA. ..

W
j
r r/

*1) 3s - 2s; 2) 3s - 2p;
3) 3d - 2p; 4) 4s - 3p.

8. Ha pucynxe npencrasnena nuarpamMmma sHepreTHueckux ypOBHEH
aroma BoJopoza. Ilormomenne dhorona ¢ HauboNbBIIEH TMHOW BOJHEL
IIPOUCXOMUT NPU NEPexo/ie, 0003HAYEHHOM CTPEIIKOM HOMED ...

W.3B4 . , o e a2
-1,5
-3,4 02
~136 | _¥ ¢ v n=1
1 2 3 4 5
1); 2); 3); 4); *5).

9. MaruuTHOE KBaHTOBOE YUCIIO M OMpPE/IENSET. ..
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*1) MPOEKIMIO OPOUTAIbHOrO MOMEHTA WMITyJbCa SJIEKTPOHA Ha
3aJJaHHOE HAIPaBJICHHE;
2) cOOCTBEHHEII MEXaHMIECKMIA MOMEHT 3JICKTPOHA B ATOME;
3) opOuTaNbHBIM MEXaHHYECKUI MOMEHT JJIEKTPOHA B ATOME;
4) 9HEPIUIO CTAIMOHAPHOTO COCTOSHYS HIEKTPOHA B ATOME.
10. AsvimyTanbHOE KBAHTOBOE YKUCIIO / OMPEeIseT. ..
*1) opOHUTANBHEIN MEXaHUIECKUI MOMEHT 3JIEKTPOHA B aTOME;
2) COOCTBEHHBIN MEXaHIYECKUH MOMEHT JJIEKTPOHA B ATOME;
3) SHEPTHIO CTAIMOHAPHOTO COCTOSHUS BIJIEKTPOHA B ATOME;
4) TNPOEKIMIO OPOHTAIBHOTO MOMEHTA HMITYJIbCa DJIEKTPOHA Ha
3aJjaHHOE HaIpaBJICHHUE.
11. DrexTpon B aTome BOmOpOIA IEPELIEN M3 OCHOBHOTO COCTOSHHS
B B30y n€HHOE ¢ n = 3. Pajuyc ero 60poBckoii OpOUTHI ..
1) yBeJIM4uiICs B 9 pas; 2) yBenuuwmiics B 2 pasa;
3) yBesmumiics B 3 pasa;  4) yMeHbIIMICS B 3 pasa;  5) HE U3MEHMIICH.

12. Dueprus snaekTpoHa B aTome Bom)pozxa ONpEeNEeNsAeTCs 3HAYCHHU-

£
CM TJIABHOI'0O KBAHTOBOI'O YKcia n. Eciiu -1 =4, to n

n+1

pPaBHO...
1) 3 2) 4 3)5 4)2

13. Ha pucyHke npuBeneHBI BO3MOMKHbIE OpUEH-
TalMu BEKTOpa L. BenwumHa op6UTANEHOrO MOMEH-

Ta MMIyJbca (B €IUHUNAX h) I yKa3aHHOTO CO-
CTOSIHUS paBHa ...

1) 2 7 6 3) 2
4)3

14. CocTosiHMEe MUKPOYACTHIBI B JAHHOM COCTOSHUH OMMCHLIBACTCS
BOJIHOBOY (yHKLMeEH, KBaapaT Moy KOTOpPOU ONpeacseT. .
*1) IIIOTHOCTE BEPOSITHOCTH MUKPOYACTHULIBI B JAHHOM COCTOSHUM;
2) KHHETUYECKYHO SHEPTHIO MHUKDPOYACTULIBI B TAHHOM COCTOSHUMU;
3) IOTEHIMANIBHY IO SHEPTHIO MUKPOYACTULBI B JAHHOM COCTOSHUU,
4) BEpOATHOCTH HAXOKIEHUS MHUKPOYACTHULBI B JAHHOM COCTOSHUHM.
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15. Ecin poToH 1 NeWTpOH MpOIIM 0JUHAKOBYIO YCKOPSIOIIYEO

Pa3sHOCTh MOTCHIMAJIOB, TO OTHOWICHUE WX JJINH BOJIH Ac BpOﬁHH paB-
H

0...
*1)/2 2) 1 3) 2 4) 1/4/2

16. Keiic-3adaua. PaccvmatpuBas paccesiHue peHTTEHOBCKOTO H3IIY-
YCHUS BCILECTBOM, KaK PE3yNbTAaT CTOJIKHOBEHUS (DOTOHA C HEMOBUXK-

HBIM 3JICKTPOHOM, MOJIY4YUTH BBIPDAXKCHUE OJI1 CMEIICHUS OJIMHBI BOJIHBI

MAJAIOIIECT0 M3TyYCHUsT B 3aBUCUMOCTH OT yrjia paccesnus (3QpQekt
KomnTona).



9

CITMCOK JIMTEPATYPEI

OcHnoBnast yueGuas iutepatypa

Casennes, U. B. Kypc dusuku [Texcr] : yue6HOE mocobue: B 3 T. —
CIIG. : Jlanp, 2011. — T. 1: Mexanuka. MonexynsipHas ¢u3uka . -
332 g,

Casenbes, U. B. Kypc busuku [Texcr] : yueGHoe mocodue: B 3 T. —
CII6. : JIans, 2011. — T. 2: Dnexrpudectro. KojieGanus v BOTHEL.
BomnoBas ontuka. - 480 c.

Casenbes, U. B. Kypc dusuku [Tekcr] : yueGroe nocobue: B 3 T. -
2-¢ m31., crep. — CIIO. : Jlanp, 2011. — T. 3: KBaHTOBAS OITHKA.
AtomHas puzuka. Ousrka TBepAOro Tena. OU3KMKa aTOMHOTO S1-
pa ¥ 3JIeMEHTapHBIX yacTuil. - 320 c.

Tpogumona, T. M. Kypc dusuku [Tekcr] : yue6Hoe mocobue s
CTyACHTOB yupexnacuuit BIIO. - 21-e usn. crep.- Mocka: Axa-
nemus, 2015.- 560 c.

Hukepos, B. A. ®usuka: coBpeMeHHBII Kypc [DNeKTpOHHBIN pe-
cypc]: yuebnuk / B.A. Hukepos. - 2-¢ u3n. - M. : Jlamkos u K°,
2016. - 452 c. - Pexum aocrymna : http://biblioclub.ru/

JononnutenbHas yaeGuas aureparypa

6.

10.

11.

HomynuH, B. M. ®usuka. ®muveckre 0CHOBEI MEXAHUKH [Texcr]
+ KoHcnekT yiekiui /B. M. IMomynun, I'. T. Creraés; Kypcek. roc.
TexH. YH-T.- Kypck : KypexI'TV, 2002. -180 c.

Ionynun, B. M. Monekynapaas ¢dusmka u TEPMOIUHAMHUKA
[Texcr] : xoHCIEKT exmuii /B. M. Homynun, I'. T. Cerues ; Kypck.
roc. TexH. yH-T. Kypck : KI'TVY, 2002. - 166 c.

Homynun, B. M. ®wusuka. Dnextpocrarvka. [10CTOSHHBIN 3IICK-
Tpuueckuii Tok [Teker] : koncmext nexiwii / B. M. Tonynus, . T.
Cerues ; Kypek.roc. TexH. yu-1.- Kypek : Kypek['TY, 2002. -196 c.
Homyuun, B. M. ®usrka. DaeKTpoMarHuTHbIE SBICHMS [TekcT] :
KoHCneKT nekiwmid /B. M. Ilomynun, I'. T. Cerués; Kypck. roc.
TexH. YH-T.- Kypck : KypckI'TV, 2005. -199 c.

Bonekenmreiin, B.C. C6opruK 3amay o obmeMy Kypcey OU3HKU
[Texer]. -Usa. nom. u nepepab. - CII6.: CrierJlut, 2002. - 327 c.
Hepros, A. I'. 3agaunuk no dusuxe [Tekct] : yueb. mocobue s
BTy30B / A. I'. Ueptos, A. A. BopoGbes. - 7-¢ u3n., nepepad. u

Jom. - M. : UsnarensctBo ®@U3nKo-MaTeMaTudecKoi JIATEPATYPHI,
2003. - 640 c.



10

12. Tpodumosa, T. U. Kypc dusuku [Teker] : yue6. nocobue IUISL BY-
30B. - 7-€ U31., cTep. - M. : Bricm. mk., 2002. - 542 ¢.

13. Kaprnoga, I". B. OcuoBbI reomeTpudeckoit ontuku [Tekcr] : yue6-
HO-TIpakTHIecKoe mocodue /I". B. Kapnora, B. M. Ionyawun, I'. T.
Crru€s; I0ro-3am. roc. yH-T. — Kypck : FO3I'Y 2012.- 57 ¢.

14.  Tamneikosa-Bymkesuny, 1. V. ®usuxa: Monexynsapuas pusuka u
TCPMOIMHAMHUKA. IDJEKTPUYECTBO U MATHETHIM [ DneKTpOHHBIHI
pecype] : yuebuuk B 2-x 4. / WU. . TamnsikoBa-bymkesuy, —
MuHck : Beiiinas mkoia, 2013. - Y. 1. Mexanuka. - 304 c. -
Pexum noctyna : http://biblioclub.ru/



