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1. HEJIX U 3AJIAYN OCBOEHUSA JTUCHUITVIMHBI

[lenu:
®opMUpOBaTH PUZNYECKOE MBILLICHHE Y CTYAEHTOB;

2 )Ia'l‘b HAY4YHbIC 3HAHUS 110 KBAHTOBOM MEeXaHUKE Ha ypOBue BBLICIICH IIKOJIbI, JOCTATOYHbIC
JUTE OCBOCHUS COOTBETCTBYIOLIUX pa3jiCJIOB Teope'mqecxoﬁ (l)H?ldKH, a TakxKe Ui MoHuMa-
HUSL U U3YUYCHUS TCXHHUYCCKHUX JUCUHUIIJIMH TAKHUX KAk, uaupumcp. ¢H3uqecxax 3neKTp01~m1<a
U DJICTPOPAAHOTCXHUKAL

3. JlaTh OCHOBHbIC 3HAHHS U YMEHHUSI, KOTOPBIC Oy IyT HEOOXOAMMBI TIPH padoTe B CpejiHeii
HIKOJIE B KQUECTBC YUUTCIIS1 d)ﬂ?HKH;

4. Pa3BuTb HABBIKK CAMOCTOSTEILHOW padOThl CTY/IEHTOB.

—

33,[[&‘!1/] JUCHHITIIMHBI:

®  OCBOHUTH TEOPETUYECKUI MaTepHall, IPEAYCMOTPEHHDBIN [IPOrpaMMOii Kypca;
®  HAYUUTBCS [IPUMEHSTH 3aKOHBI KBAHTOBOM MEXAHHMKH JUIS PELIEHHs] KOHKPETHBIX (hHU3MYECKUX
3aj1a4;

®  HAYYUTHCS MCIIONB30BATH OCHOBHBIC METObI U TIPUEMbI UCCJIEI0BAHUS] MUKPOMHUPA.
2. MECTO JUCLMIIJIMHBI B CTPYKTYPE OIIOII BO

Jlucuumuimia «OCHOBBI TEOPETUYECKON (PU3UKIY» OTHOCHUTCS K BAPHATHBHON 4acTH. JlaHHBIIH
pazacil «KBaHTOBasi MEXaHHKA» YUTACTCSH B CC/IbMOM CEMECTPE M SBJISETCA BAXKHBIM pa3/ie/ioM
(uU3MKK, T.K. [I0ArOTABIMBACT CTYAEHTOB TPETHLEro Kypca npoduiis «pusuka u MaTeMaTuKa» K BOC-
HPUSATHIO TAKUX CIIOKHBIX pa3/Ic;IoB OCHOB TEOPETHYCCKONW (PU3HKM KaK craTHCTHYeCKas Gpu3uka u
TEPMOIMHAMK KA, (PU3HKA TBEPI0TO Tela, PU3nKa sjipa ¥ dJIeMEHTAPHBIX YacTHII.

3. KOMIIETEHUHUHA OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE

OCBOEHUSA JUCHHUITJIMHBI
Koj Y
KOMITCTEHIIMH Komnerenuuu [Lranupyembie pe3yabraThl
o ®I'OC
OK-3 CrocodHOCTL HUe- 3Harh:

110/1b30BaTh CCTECT- - IpeMeT U 00beKT (PU3UKU KaK HAYKH;

BCHHOHAYUYHbBIE H Ma- | - TCOPETUYECKHUE OCHOBBI M IIPUPOIY OCHOBHBIX (u3nye-

TEMATUYECKHUE 3HA- CKHUX SIBJICHUH;

HUS B COBPEMEHHOM | - QyHJ1aMEHTATbHbIE OHATHS, 3aKOHBI U TEOPUH KIIACCH-

UH(pOPMAIIHOHHOM YeCKOU U COBPEMEHHOM (hU3UKH,

[POCTPAHCTBE - OCHOBHBIE JIOCTHKCHUS (PU3UUECKON HAYKH B TIpaKTHYE-
CKOH JKU3HH.
YMmeTh:
- BbLJIEJIATH KOHKPETHOE U3HUCCKOE COJICPIKAHUE B NPH-
KJIa/IHBIX 3a/1a4aX U UCIOIb30BaTh OCHOBHbIC 3aKOHbI (hU-
3UKH B IIPODECCHOHANBHOR AESITeTbLHOCTH;
- IPUMEHSTh PUBNYECKUC 3aKOHBI JUISl PELCHHUs TpaKTHYe-
CKHX 3aj1a4.
Biajers:
- HaBbIKaMH pabOThI ¢ HAYYHOU JINTEpaTypOl pazHOTO




YPOBHS (HayUHO-IOMYJISIPHbIE W3/IaHUs, IEPUOTUUCCKUE
KypHaJIbl, MOHOTpap UK, YIeOHUKH, CIIPABOYHHKH);
-HaBbLIKAMH OLICHKH Pe3y/1bTaTOB HAYYHOrO IKCIIEPUMEHTA
WJIM UCCIICIOBAHMS.

1K-1 ['oToBHOCTL ~ peanu-

30BbIBaTh 0Opa3zoBa-
TeJIbHbIE 1IPOIPAMMBbI
10 y4eOHbIM TIpe/iMe-
TaMm B COOTBETCTBUH C
TpeboBaHUSIMU 00pa-
30BaTCIbHBIX  CTaH-
JIApPTOB

3HaTh:

- TpeOOBaHMS aKTyalIbHOTrO 00pa3oBaTeIbHOIO CTaHAapTa;
CTPYKTYPY Kypca (pHU3MKH B OCHOBHOM U CpeIHEH 1LKOJIE;
- IPE/IMET, 3a/la4u U CTPYKTYPY Kypca (pHU3HKH; OCHOBHbBIE
KOMITOHCHTBI 11€arOrH4ecKoi CUCTEMBI M IIYTH MX CO-
BEPIICHCTBOBAHMSI; aCNEKThl HOPMUPOBAHUS MOTHBAIIMH
yJaumxcs Ha (PopMUpOBaHUE NTO3HABATEIBLHOTO HHTEpEca
K U3YUYEHUIO (PU3UKH;

- Da30BbIN M YII1yOJICHHBIH MaTepuabl y4eOHON JAUCIIMIT-
AMHBI «DPU3UKa»: OCHOBHBIC [TOHITUS U ONIPE/ICIICHUS,
BKJIIOYAs PU3MUECKUE BEIIMYHHDI, (HHU3HUECKHE 3aKOHBI;
Ymern:

- peanu30BbIBATH 00pA30BaTEILHBIC IPOIPAMMBI 110 HH3H-
K€ B COOTBETCTBUM ¢ TpeOOBaHUSAMHU 00pa3z0BaTEIbHBIX
CTaHJIAPTOB;

- 0TOMPATh AJIEKBATHBIC COJICPIKAHUIO U JIHIAKTHUECKUM
3a/la4aM METO/Ibl, IIPUEMBI, CPEICTBA OOYYECHHUS; CAMOCTOS -
TeJIbHO pa3pabaThiBaTh 00pa3zoBaTesIbHbIE TPOrpaMMbI H
COCTaBJIATh TEXHOJIOTMYECKHE KApThl 3aHSATHH MO JAUCIUII-
anHe «Du3mKar.

Baajners:

- HaBBIKaMH COCTaBJIEHUs1 0Opa30BaTe/IbHON NPOrpaMMbl
1o yyebHomy npeamery «O@H3uKa» B COOTBETCTBHHM C Tpe-
OoBaHUsAMHU 00Pa30BATENBHBIX CTAHIAPTOB;

- HaBbIKaMH pa3pabOTKHU BCEX HIEMEHTOB y4eOHO-
METOJMYECKOI'0 KOMITIeKca 10 pU3UKe B COOTBETCTBHH C
BO3PACTHBIMH OCOOEHHOCTAMM YUaAIUXCS ¥ CHEHUPUKON
yueOHOTO 3aBEACHHUS.

"B cooTBeTCTBUM € IPO(ECCHOHAIBHBIM CTAHAAPTOM Nejarora (npuka3z Munuctepersa
TPy/la U COLMANbHOM 3anuThl HaceaeHus PO Ne 544n ot 18.10.2013r.) npenojaBarenu B cpejineii
LIKOJIE TIpK pazpaboTKe U pean3aliiy IporpaMM yueOHbIX UCIHUIUIMH B paMKaX OCHOBHOM o01e-
00pa3oBaTeNILHOM MPOrpamMMbl, a TAKXKe MPH IAHUPOBAHHH U ITPOBECHUHN YUCOHBIX 3aHATHI
JIOJDKHBI BITQJIeTh 0011EN0Ib30BaTe/IbCKUMU U obmeneaarornueckumu MK T-kommnerenTHocTIMH
(UKT - nndopmanitnoHHO-KOMMYHUKAITMOHHbIE TEXHOJIOTHM). "




4. CTPYKTYPA U COJAEP)KAHUE JUCHUITJITMHBI
OO01mas Tpy10eMKOCTb JAUCIHTUTNHBI COCTABIIAET 7 3a4CTHBIX €IMHUIL, 252 4acoB.

Dopmbl TEKy-
§- O61em yuet- 1Eero KOHTPOJIs
5 B 2 S 5 YCMEBAEMOCTH
el 2 Wbl yueOHo# paboTbl, HOIi paboThl, C R
No Paznen (tema) 9 § BK/IIOYAsH CAMOCTOATE/bHYIO | TMPUMEHEHHEM s ‘a )
nn JIMCLUIITUHBI z = padoTy CTY/EHTOB M TPYIO- | UHTEPAKTHBHbIX i i
O 5 g . thopma npome-
g eMKOCTb (B uacax) METOI0B (B S
o 2 )KYTOUHOM aTTe-
) yacax / %)
- CTalMHu (no ce-
mecmpam)
z|g B
] a. <
5l 5| &1 218 [=
sl 8| & 215 |2
o b e ) O |=
= = (-“: 3 =<
S| & 8
28| 3
=
TpyaHOCTH KihacCHuecKoM
| @HsHE, TpMespune K)o pa |4 ls 11 2120
CO3JIaHUI0 KBAHTOBOM Me-
XaHUKH.
2 | Mojaenu ctpoenus atoma. | 7| 3-4 4 | 6 11 2/20
3 Maremaruueckuii annapar 71 5.6 4| s KP | 11 325 PK-1
KBAHTOBOM MEXaHHKM.
4 OCH(?BHbIS N0JIOKEHUS E 5 2| 4 1 /33
KBAHTOBOM MEXaHHUKH.
JInunelinbiii rapMonnye-
S | ckuii kBaHTOBbBIH ocumiA- | 7| 8-9 4| 6 11 2/20
TOP.
YacTHua B 01HOMEPHOM H
TPEXMEPHOM M0TCHUHAb-
6 | HOM sunmke. [lpeogonenue | 7| 10-11 | 4 | 4 11 2/25
4aCTHIIEH NOTEHUNATILHO-
ro bapbepa.
7 KB'amoBaa Teopus aToMa | | 5 4| 4 | g kp | 11 325 PK-2
BOJIOPO/IA.
MHOro1eKTPOHHbIE KBaH-
8 | ToBbie cucrembl. Ctpoenune | 7| 14-15 | 4 | 4 11 2/25
3JIEKTPOHHBIX 000JI0UEK.
ATOMHBIE U MOJEKYJIAP-
9 | uble opOuTanu. Teopus 7 16 2 | 4 11 2/33
JIKAO
i | ¥Rl Teapiy Hpan: 7| 17-18 | 4 | 4 18 2/25 PK-3
CTARJIEHHUH.
Beero 36 | 54 117 22/24 DK3AMEH (45)
5. OBPA3OBATEJIBHBIE TEXHOJIOT'UH
N Buje1 yuebHoii pa- O6pa3zoBarelibHbIe TEXHOJIOIHH
n/m | 60Tk
1. Jlexuus -NIeKIMs-uHPOPMAIKs ¢ BU3yAIM3alHel;




-[1podJIeMHas JIeKLuUs

2. | IlpakTiyeckue 3ansi- | -ceMUHAp-KOH(EPEHIHs 0 CTYICHYUCKUM JOKIIA/IaM H J¢ce;
TSI -BBINIOJIHEHHE Ta00PaTOPHBIX paboT;

\ -[IOMCK W aHam3 uHpopmauun B cetu UnTepher;

% -IIPOEKTHbIE TEXHOIOI'MH;

i ~TE€XHOJIOTMsl y4eOHOTO HUCC/IeIOBAHUS

3. | CamocrosiTenbHas -BHEAy/IMTOpHAs paboTa CTYICHTOB (OCBOCHHE TEOPETHUYECKOTO
' pabota MarepHuaia, oJAr0TOBKa K IPAaKTHUYECKUM 3aHATHsAM, paboTa ¢
IEKTPOHHBIM YYEOHO-METOIUUYECKUM KOMILIEKCOM, paboTa Hajl
MPOEKTOM, MOJITOTOBKA K TEKYIIEMY H HTOI'OBOMY KOHTPOJIIO)

4. Tekyumnit KOHTPOJIL | -pellIeHHE 3a/1a4 Ha IPAKTHUECKHUX 3aHSATHUSX;
- ¢jraua 1abopaTopHbIX padoT;

-3alllMTa IIPOEKTOB;

-0J1aHOYHOE ¥ KOMTIBIOTEPHOE TECTUPOBAHUE

6. OUEHOYHBLIE CPEACTBA JJIsd TEKYHWEI'O KOHTPOJISI YCIIEBAE-
MOCTH, TIPOMEXYTOUYHON ATTECTAIIMM MO MTOI'AM OCBOEHUSI
JUCHUIVIMHBI U YYEBHO-METOJWYECKOE OBECIIEYEHUE CAMO-
CTOSITEJIbHON PABOTBI CTY/JIEHTOB

IMPUMEPHBIU MNEPEYEHB BOIMPOCOB K PEUTUHI-KOHTPOJIIO

Bonpocs! k peitrunr-kourposaio Nel
1. B HeKoTopblii MOMEHT BPEMEHM HOPMHUPOBAHHASI BOJIHOBAs (YHKIUS CHCTEMbI WMEET BH/I

1 2
Ll’(x)=ﬁ(/)y,,,(x)+\/;(/)‘,!3():). e ¢, (x) u @, (x) - HOpMHPOBAHHbIC COOCTBEHHBIC (YHK-

A

uuu oneparopa puznueckol BelIMuMHbBl A , OTBenalolMe cCOOCTBEHHbIM 3HaueHussM A =1 u A =3,
cooTBeTcTBEHHO. CpejiHee 3HauUeHUe BETHYUHb] PU3NYECKOH BEIMUMHBI A B 3TOT MOMEHT PaBHO

a 73 6. 2 B. 3/3 r. 4/3

2. KBanrToBas cucTtema OIMCbIBAeTCs HOPMHPOBAHHON BosiHOBOU (ynxuuenn V(x,7). Ousnyeckoi

BEJIMUMHE A OTBevaeT KBaHTOBO-Mexauudeckuid oneparop A . Ilo kakoii popmyne — a., 6., B. win
I. —MOKHO BBIYHCJIMTb CPEAHEE 3HAUYCHUE PE3yJIbTATOB MHOTUX M3MEPEHUN BEJIMYMHBI A Haj aH-
cambJIeM TOXKIECTBEHHBIX KBAHTOBBIX CHCTEM?

a. ja,/*(x,t)/"m/(x,r)dr 6. [Ap.0F de B [p(x,0f Ads r. Af|y(x,0) Pdx
3. ®usnueckas BeJMUMHA A HMeEET B COCTOSHUM ¢ BOJHOBOW (ynkumenn W(x,7) onpenenennoe
3HAUEHNC, €CIIH

a. ' He 3aBHCHUT OT BpEMCHH

0. W(x,1) coBnajaer ¢ 0JHOH U3 cOOCTBEHHBIX GYHKIMI onepaTopa TOH PU3MUECKON BEIHUUHBI
A,

B. W(x,t) saBrsercs codcTBeHHOM QyHKIMeH oneparopa |'aMuIbTOHA CUCTEMBI

r. ¥ He 3aBUCHT OT KOOPJUHAT

4. CobcTBeHHBIE 3HAYCHHS M OTBEYAIOILIME HM HOPMHUPOBaHHbIE COOCTBEHHBIC (DYHKIIMH OIepaTopa
HEKOTOpOH (u3nueckoit BeaMuunbl A paBubl: @, =1 U f,(x) = Bsin(x/a) (nepBoe cobcTBEHHOE

3HaYeHHe W OoTBevaiouas emy codctreHHas GyHkuus)., a, =2 u f,(x)= Bsin(2x/a), a,=3 n

fi(x)=Bsin(3x/a). .... (rie @ 1 B - HEKOTOpPbIE YHCIIA, OJMHAKOBBIE [Uls BeeX (yHkuwmit). Bon-



HOBas (DYHKLMSI 4aCTHIlBl B HEKOTOPBbIH MomeHT BpeMenu paBHa WV(x)=Csin(2x/a)cos(5x/a).
Kakue 3naueHust BeIHYUHLL 4 MOYKHO ODHApPYKUTH IIPH U3MEPEHHSIX B YTOT MOMEHT BpeMeHH?
a.lu2 0. modoe 1es10e OTOKUTETBHOES YUCIIO B.2U5 F3u7
5. CoOcTBeHHbBIC 3HAUYCHHUS U OTBEUAIOIIUE UM HOPMUPOBAHHbIE COOCTBEHHBIE (DYHKI[HM Oreparopa
HEKOTOpOH (u3rueckoi BeluyuHbl A paBHbl: a, =1 U f,(x)= Bsin(x/a) (nepBoe coOCTBEHHOE

3HaucHUe M OTBevaromlas emy cobctBenHas QyHkuus), a, =2 ¥ f,(x)=Bsin(2x/a), a,=3 u
fi(x)=Bsin(3x/a)..... (t1e @ 1 B - HEKOTOpbIE YNCIIA, OJMHAKOBbBIC TS BeeX (ynkumit). Bos-

HoBast (pYHKLMs 4aCTHMIbl B HEKOTOPbIA MOMCHT BpeMeHH paBHa ‘V(x)=Csin(2x/a)cos(5x/a).

Yemy paBHO cpe/iHee 3Ha4eHHUE BETMUMHLI A B 9TOT MOMEHT BpeMEHH?
a.5 0.6 B. 7 r.8

Bonpockl kK peHTHHI-KOHTPO.110 No2
1. Kakoii ¢popmynoii onpeaenstorcst codcTBeHHbIE GYHKIMU FaMUIIBTOHUAHA TAPMOHHYECKOI0 OC-

LMJLISTOpA Maccoit m 1 actotoil @ (x=vh/mo - 6e3pazmepHas KOOpJAMHATA OCLMILIATOPA)?

a. l’"(x)cxp(—x2/2) (P, - nomuaoMmbl Jlexkanpa) 0. L,,(x)exp(—x2/2) (L, - monuHOMBI
Jlareppa) B. P,,['"I(x)exp(—xz/2) (P,,l'"l - IPUCOEUHEHHBIE T10JMHOMBI JIexkaH -
pa) r. 1[,,(x)exp(—x2/2) (H, - nonuaoMbI Dpmuta), (n=0,1,2,3,...).

2. Kakoii ¢popmyiioii onpesensiorest cOOCTBCHHbIE (PYHKIIMU raMHUJILTOHHAHA TAPMOHHYECKOrO 0C-
LHJUISTOPA Maccoit m 1 Yactotoit @ (x =Vh/mo - 6e3pazmepHas KOOpAMHATA OCUHILIATOPA)?

a. H,(x)exp(-x*/2) 6. H,(x)exp(-x*/2) B. H,(x)exp(—x/2)

r. H,,(x)exp(~x2) (H, - nonunomsl Dpmura, n=0,1,2,3,...).

3. BonnoBast pyHKIMS rapMOHMYECKOTO OCLMILIATOPA B HEKOTOPHIH MOMEHT BPEMEHH MMEET BH]I

(1+2x)cxp(—x2/2) (x=vh/me - Ge3pasmepHass KoopjMHaTa ocimLisTopa). Kakue 3HaueHus
IHEPrUH OCLHWILISATOPA MOTYT ObITH OOHAPYKEHBI IPH U3MEPEHUSIX ?

a. hw/2 v 3hw/2 6. 3hw/2 v Sho/2 B. TONbKO 3hw/2 1. TONBKO haw/2
4. BonnoBasi (QyHKIHS FapMOHHYECKOI0 OCHUILIATOPA B HEKOTOPbI MOMEHT BPEMEHH SBIIACTCS
4eTHOH (pyHKuHeH KoopauHaThl. MOKHO M IIPU M3MEPEHUSIX DHEPrHUH OCHMIUIATOPA B 3TOM CO-
CTOSIHMM 0OHApYKUTD 3HaucHue 3hw /2 ?

a. J1a 0. Her B. 3aBUCHUT OT c110c00a U3MepeHus I. 3aBUCHT OT BOJIHOBOH
GhyHKIAH

S. [lpu u3mepenuu 3HEPrum OCIMIUIATOpa ObUIM OOHApPYKEHBI jIBAa 3HAYEHUS fi@/2 ¢ BEPOATHO-
crbio Vau 3hw /2 ¢ BepoaTHOCTBIO V4. CpejiHss SHEPrus OCIUILIATOPA B 3TOM COCTOSHUH pPaBHa

a. E=5hw/2 6. E=5hw/4 B. E=5hw/3 r. E=5hw/6

Bonpocs! K peHTUHI-KOHTPOJII0 Ne3
1. byjer in raMuJIbTOHMAH YacTUIb], JAIBHXKYIIEHCS B ICHTPAJILHOM [10JIe, KOMMYTHPOBAThH € Ofle-
paTopoMm MPOEKIIMM MOMEHTA Ha OCh X ?
a.jla 0. HeTr B.3aBHCUT OT MOJIL  I'. 3aBUCUT OT COCTOSIHUS, B KOTOPOM HAXOUTCS YaCTHIIA
2. Yro MOJKHO CKa3aTh O 3aBUCMMOCTH BOJTHOBOH (DYHKLIHUHU CTALMOHAPHBIX COCTOSHUI YaCTHIIBI OT
MOJIAPHOIO § U a3UMYTAJILHOIO @ YIJIOB B HEKOTOPOM LEHTPAIbHO-CHMMETPHYHOM I1OJIE.
a. He 3aBUCAT OT YIJIOB & U @

0. 3aBHCUMOCTD OT YIJIOB ¢ W ¢ BCerjia CBOJUTCS K HEKOTOPOH cepuueckoit GyHKUMH
B. 9TU (PYHKIMH MOXKHO BLIOPATh TaK, YTO MX 3aBUCHMOCTD OT YIJIOB ¢ U ¢ CBOJMTCA K HEKOTOPOii
chepuueckoit GpyHkiuu



[". 910 3aBUCHUT OT BHIA 110J151

3. Yro MOKHO cKazaTh 00 uHTErpase .f X(Px.(r)dr,rae y,(r) n y,(r) - pajMajibHBIE BOJTHOBbIE
0

dynaxmn ( y(r) = rR(r)) cranMoHapHbIX COCTOSHUH JUCKPETHOrO CIEKTpa

a. OH paBeH HYJIO, €CJIM ITH (PYHKLUHU OTBEUYAIOT PA3HBIM PajIMaIbHBIM KBAHTOBBIM YHCIIAM M pa3-
HbIM MOMEHTaM

0. OH paBeH HYJIO, €ClM OTH (PYHKUMH OTBEYAIOT PAa3HbIM pa/IMaIbHbIM KBAHTOBBIM YHCJIAM, HO
OJINHAKOBOMY MOMCHTY

B. OH paBCH HYJ/IIO, C€CJIIH 5TH (byHKlll’ll/l OTBCYArOT OJUHAKOBBIM pajrda/ibHbIM KBAHTOBBIM YUCIIaAM,
HO pa3HbIM MOMCHTaM

. OH paBCH HYIIO, CCJIM OTH (byHl(U,l/ll/l OTBCYAKOT OJUHAKOBLIM paJIMaAJIbHBIM KBAHTOBLIM YHCJ/IaM H
0/IMHAKOBBIM MOMECHTaM

4. Uto Taxkoe BHIPOJKIEHHE YPOBHEH YHEPIUH YACTHIIBl B LEHTPAIBbHO-CHMMETPHYHOM TIOJIE 110 MPO-
CKIIMA MOMeHTa?

a. COBIIQJICHHE MPOCKIIMH MOMCHTA Y COCTOSIHUI C pa3HbIMHU YHEPTUSMH

0. coBMajIcHUE MPOCKINHI Y COCTOSHUMN € pa3HBIMU MOMEHTAMH

B. COBIIQ/ICHHC MOMEHTOB Y COCTOSIHHI C Pa3HbIMH MPOSKIMSIMHU

I'. COBIQICHUE FHEPIUH Y COCTOSHUI C pa3HbIMUA MPOCKIHUIMH MOMEHTA

5. Uro Takoe «ciryqadHOE» BBIPOKACHUE YPOBHEH SHEPTUH B LIEHTPATbHO-CHMMETPUYHOM 110J1e?
a. CoBlIa/IcHUE FHEPIUil Y YACTHUIL, JBIKYIIUXCS B Pa3HBIX MOTEHIMAJIAX

0. COBIA/ICHUE YHEPTHH Y COCTOSTHHIL ¢ Pa3HBIMH MOMEHTAMHM

B. CIIy4aiHOE CTOJIKHOBCHUE YACTHUIL, UMEIOIINX OJIMHAKOBBIE SHEPTUH

I'. COBIIQ/ICHUE MOMEHTOB Y COCTOSIHMH C Pa3HBIMH JHEPTHAMHU

Bonpocsk! k 9x3aMeny

1. Tpymnoctn kiaccuyeckoi (pU3MKH 11pU OOBACHEHUHN CIIEKTPa H3/lyueHHs TBepaoro tena. dop-
myna Panes-Jxunca. @opmyna [Tnauka.

2. Ksanrosas runoresa Ilnanka. OcHoBbl KBaHTOBON Teopuu cBeta. Potodpdexr. Dpdext Kom-
1ITOHA.

KBanrtoas runoresa [Inanka. /laBienue csera.

Mogpe:b atoMa TomcoHa. PaccesiHue a-4acTull 3JIEKTPOHOM.

Mojieinn aroma Tomcona. Paccesnue a-yacTuIl paBHOMEPHO pacpeIeIeHHbIM apooOpa3sHbIM

MOJIOKUTETBHBIM 3aPSJIOM.

6. Onpir Pesepdopna. Paccesnue a-4acTHl MacCHBHBIM IT10JOKHTEILHBIM SpoM atoMa Pesep-

dhopna.

Moyenb aroma Pesepdopaa. ®opmy:a paccesinus Pesepdopaa.

Mojens aroma Bojiopoja no bopy. I'nnotesa Jle bpoiiias. KBanroBanue paguyca opout siiex-

TpOHA.

9. DKcnepuUMeHTAIbHbBIE OJTBEPXKICHU Mo,j1e/k aroMa bopa. Onbir ®panka u [Nepia.

10. Teopus bopa-3ommepdensia. [IpocTpancTBeHHOE KBAHTOBAHKE.

11. Coornomenue HeonpeaenreHHoctn ['elizenbepra. OOBACHEHHE COOTHOIIEHUS HEOTIPEIEIEHHO-
CTH Ha puUMepe JUpaKUy HNEKTPOHOB.

12. CooTHomenue HeonpeaeeHHOCTH ['eiizenbepra. OObsiCHEHHE COOTHOIIEHUS HEOIPEIEIIEHHO-
CTH Ha OCHOBE B3aUMO/ICHCTBUS MHKPOYACTHLIBI ¢ JOTOHOM HPH U3MEPEHHH.

13. BonnoBoi naker - Mosienb potoHa. COOTHOIIEHUE HEONPEACTICHHOCTH B BOJIHOBOM I1AKETE.

14. Coornomenue HeonpejaeneHHocTd [eiizenOepra. EcTecTBeHHas MpPHHA CHEKTPAIbHBIX JIH-
HUMH.

15. MaremaTnyeckuii annapar KBaHTOBOH MexaHuku: Oneparopbl M UX CBOMCTBA.

16. Bonnosas GyHKums — QyHKIKMs cocTosHUs. CpejiHee 3HAuUeHHe BeIMUMHBI B KBAHTOBOM Mexa-
HUKE.

S B

o



17. Bonuosast GpyHKums — QyHKIMs cocTosiHUA. BbIBo1 onepaTopa npoekimu uMityibsea. Onepartop
KUHETUYECKOHU DHEPIHH.

18. Oneparop 1oJaHONH PHCPTUMA — raMUILTOHHAH - B KBAaHTOBOM Mexanuke. CTaluOHapHOe U He-
craimonapHoe ypasuenus lllpenunrepa.

19. OcHOBHBIE NPUHIUIIBI KBAHTOBOH MeXaHUKHU. CaMOCOTNPSHIKEHHOCTh ONEepaTOpOB B KBAHTOBOM
MEXaHMKE.

20. CooTBercTBHE KIACCMUYECKMX M KBAHTOBO-MEXAaHMYECKUX BEIMYMH M MOHATUH. OTHOLIEHWE
KOMMYTATHBHOCTH OIIEpaTOPOB U €TO (PU3NYECKUI CMBICI.

21. OnHoMepHblid OeckoneyHo riyOoKHU "noreHnuanbHbi AWMk, KBaHTOBaHME COCTOSIHMN M

JHEPIUHU.

22. TpexmepHbplii OeckoHeuHO TTyOOKMH "nmoTeHuManbHbIH suwmk'. KBaHTOBaHHWE COCTOSIHMH M
IHEPrHH.

23. KBaHToBO-MEXaHUYCCKMIA TapMOHUYECKNH TUHEHHBIA octpuisaTop. Pentenne ypasuenus Llpe-
JMHIepa.

24. KBaHTOBO-MEXaHHUYCCKUN I'APMOHUYECKHH JIMHEHHbIH ocluiuiTop. KBaHTOBaHHE SHEPrUuu U
cocrosiiuii. CpaBHEHHE € KJIACCUYECKUM FapMOHUYECKUM OCHHILISITOPOM.

25. Tlpeojonenne MUKpOYaCcTHIICH IOTEHIIHAIBHOTO Dapbepa 0ECKOHEYHOM INUPUHBIL.

26. Tlpeojonenne MUKpOUACTHIEH MOTEHIHAIBHOrO Oapbepa KOHEYHOH MIMPUHBL TyHHENIbHBINH
s dexr.

27. KanToBas Mojienb atoMa Bojopoaa. YpasHenue Illpenunrepa B cdepuueckoi cucreme Koop-
auHar. Tpuaja ypaBHCHHMA.

28. KsanToBast Mojienb aroMa Bojopoja. KBaHToBaHue MPOEKIUM MOMEHTA MMITYJIbCca U MOJYJIs
MOMEHTa UMI1YJIbCA.

29. Artom Bojlopoaa. Keantossie unciia. HopmaneHeiid adpdexr 3eemana.

30. Muoroanekrponnbie arombl. CriH saextpona. Onbit ltepHa u I'epiaxa. AHOMaNIBHBINA 3¢)-
(pexr 3eeMana.

31. Muorosickrponnbic arombl, [Ipunuun ITaynu. Crpoenue s3ieKTpOHHBIX 000JOYEK aTOMOB.
I lepnojiMueckast cucrema 3JIEMEHTOB.

32. Aromuble opbutanu. BzaumojelcTBue aroMHbIX opbuTaneil. Monekyisipubie opOuTand Ha
npumepe Mosekyasl H>O.

33. Spi-m6pu;m3aum aToma yriepoja. Mojekyia MeTaHa.

34. sp~-rubpuamsanuds atoma yriepoaa. Mojekya aTuneHa.

35. sp-rudpuauszauust aroMa yriepojaa. Mounekyna aneTuieHa.

3ajaHns U1 CAMOCTOATEIbHOM paﬁOTbl CTYJAE€HTOB

1. TlonyunTh ypaBHeHHE, ONPE/ICIIAIOIEE FHEPTETHYECKHE YPOBHU AUCKPETHOTO CIIEKTpa JUTS Yac-
THLbl B TOTCHI[HAJILHOH siMe

v —U, | X |< a

U(x)= ‘
0, |x|>a

rae u, > (0. KakoBo ycjioBHe [OSIBJICHUST HOBbIX COCTOSIHUH JUCKPETHOI'O CIIEKTpa [IPH yIIIyOIeHnH
simbl? HaiiTu DHepreTHueckue ypoBHU HUKHEH 4acTH CIIEKTpa B ciyyae ri1yOOKOM sMbl
u,>h’ [ ma’. Pacemotpeth siMy Masioit ryounsl u, < i’/ ma’ . Tlokas3aTh, 4To B TAKOH sMe AMe-
€TCsl OJIMH YPOBCHB JIUCKPETHOIO CIIEKTpa.
2. beckoneuHo riybokas siMa LIMPUHOH @ 3aHUMAaeT MoJIokKeHUue oT —a /2 no a/2. Yactuna Ha-
XOJIMTCS B COCTOSHHM, B KOTOPOM €€ DHEPIUsi MOJKET [IPUHUMATh 3Hauenuss K, = 7°h’ | 2ma’ ¢ Be-
positoctsio 1/4, E, = 4x°h* [2ma’® ¢ BepostiocTsio 1/2 n E, =97°h* /| 2ma’ , ¢ BeposiTHOCTBIO

1/4. Yemy paBHO cpejlHEE 3HAUEHUE OTIepaTopa YeTHOCTH B YKa3aHHOM coctosinnu? Kak sra Besu-
4HHA 3aBUCHUT OT BPEeMEHH?



3. B MmoMeHT BpeMen#u ¢ = () HOpMHpOBAHHAsI BOJIHOBasH (PYHKIIMS OJIHOMEPHOTO OCLMILIATOpA HME-
CT BUJL

LP(xl—())———2——(v+x3)ex & g
R W njmo

Kakue 3Ha4yeHusi MOKET TPUHUMATH JHEPIHsl OCIIMILIATOPAa B MOMEHT BPEMEHH ! U C KAKHMH BEPO-
sTHOCTAMM? HailTu cpeiHIO0 SHEepruio yacTuiibl Kak (pyHkuuio Bpemern. Kakosa cpejinss dert-
HOCTh YKa3aHHOTO cocTosius? Kak cpe/iHsst Y4eTHOCTD 3aBUCHT OT BPEMEHH?

4. B MmoMeHT BpeMeHu f =() HOpMHUpPOBaHHAsE BOJIHOBasi PYHKIIMS OJTHOMEPHOIO OCHHIIIATOPA UME-
eT BUJL

X

xz\/h/m(o

Haiitu cpeiHIOI0 KOOPJHHATY OCHHIUISITOpa B 9TOM COCTOSIHUU Kak (GyHKIMIO BpeMeHH. Haiitu

TaKKE MMOTOK BeposiTHOCTH Npu X = () Kak QyHKuuio BpeMeHH. JlaTh GpU3ndecKyio HHTepIpeTaimio
MOJIYYECHHBIX Pe3yJIbTaTOB.

Y(x,t=0)=

5. BonnoBasi pyHKIMs yacTUllbl uMeeT BUI exp(—3ip). HaliTn BeposTHOCTH TOTO, YTO NPH H3Me-

2 %
PCHHHM KBajIpaTa MOMEHTA UMITYJIbCA YaCTHIILI OY/AeT OOHApyKeHbl 3HaueHus 6h°, Th’.

2 2
6. YacTnia HaXoIMTCA B COCTOSHUY € OTIPEJIC/ICHHbIMH 3HaYeHussMu L™ =2k n L. = h. Kakue

3HAYCHUS MPOCKIIMK MOMEHTA UMITYJIbCa HA OCb X MOYKHO 06uapy>1<mb B pe3y.IbTaTeC H3MCp€HHﬁ B
TOM COCTOSAHUHU U C KAKMMH BCpOHTHOCTﬂMI/I?

7. llycty E, 3naucHue sHEpruv N -ro ypoBHS SHEPIUHU JUCKPETHOIO CIEKTpPa YACTHIIBI B LIEH-

TpabHOM 110J1¢ (JUTs1 OCHOBHOI'O cocTosiHus N =1). KakuMu MoryT ObITh MaKCUMaIBHO BO3MOXK-
HBIC 3HAYEHHUSI MOMEHTA YaCTHILbI Ui COCTOSHHUM 2TOro ypoBHs? KakuM MoXeT ObITh MAKCHUMaIbHO
BO3MOYKHOE 3HAYEHHME KPATHOCTH BBIPOIKIAEHUS] YPOBHS?

8. Haiitu sHeprum u BoJIHOBbIE (DYHKIIMM CTALLMOHAPHBIX COCTOSIHUEN YaCTHIIBI B OECKOHEYHO IIy-
OOKOM cdeprueckoit MOTEHIMAILHOM Me pajuyca @, B KOTOPbIX MOMEHT HMITYJIbCA HMEET 3Haye-
Hue / =0. [To:yuuTh ypaBHeHue juis SHEprui coCTOSHUIM ¢ MoMeHTOM [ =1.

9. IlpoBecTy Ki1accHPUKALMIO TIATH HUKHUX YPOBHEH CHeprHuecKoro OCHMIUIATOPA 10 3HAYEHUSAM
KBAHTOBBIX YHCeIl n,, [ U M, NCXOJIs TOJILKO W3 KPATHOCTH BBIPOJXKIICHHUS YPOBHEH

10. B nauanbHbii MOMEHT BpeMEHHU chepHYECKHI OCIIMILISTOP HAXOAUTCS B COCTOSIHUM C «JIEKap-
TOBBIMM» KBAHTOBBIMHU YMcIaMu n, =1, n, =2, n_=3. HaliTh BepOSITHOCTH pa3/InuHbIX 3HAUCHHUI

YETHOCTH OCHUIIIIATOPA U CPEAHIOIO YETHOCTDL B 3TOM COCTOSSHHH. Kak sTa BeM4yuHa 3aBUCHUT OT
B]’)CMCHH? Kaxue 3HadeHust MOXKeT MIPUHAMATL MOMEHT UMIIYJIbCA OCITUILIATOPA B OTOM COCTOSIHUH?

11. Cdepuuecknii OCHHILIATOP HAXOAUTCS B CTALIMOHAPHOM COCTOSHUM € «/ICKapTOBBIMHY KBAHTO-
BbIMU unciamu 1, =0, n, =0, n_ =3. HaiiTi BepOSTHOCTH pa3THYHBIX 3HAYCHUIN [IPOEKIIAH MO-
MEHTa UMITYJIbCa OCHMILIATOPA Ha OCh Z .

12. [locTpouTh pMMEpBl BOJIHOBBIX (PYHKIIMNA COCTOSIHUN CBOOO/IHOH YaCTHIIBI, B KOTOPBIX: )
HHEPIrHsi YaCTUUbl, KBaJpaT €€ MOMEHTA UMITYJIbCA UMEIOT OTPE/IE/ICHHbIC 3HA4YEHHUS, a IIPOEKIHs
MOMEHTA Ha OCb Z MOKET NPUHUMATD JIBA PA3JIMUHBIX 3HAYECHUS; 0) SHEPTUS YaCTHIIbL, UMIIYJILC U
IPOEKIMSI MOMEHTA HA OCh Z MMEIOT OlIPE/C/ICHHBIC 3HAYEHH; B) SHEPIHs YaCTHILbl M IIPOCKIIUs



MOMCHTA Ha OCb Z HUMCHOT OIIPEHACICHHBIC 3HAYEHHUs, @ UMIIYJIbC U KBaJApaT MOMECHTA UMIIYJIbCa
ONpeaC/ICHHbIX 3HAUYCHUH HE UMEIOT;

13. Haiiti koa(PpUIMEHTBI OTpaXKEHUs M IIPOX0K/ICHUS YaCTHULIbI C DHEpruel £ depes mpsMo-
YI'0JIbHBIA NOTEHIMAIBHBLII Oapbep

U,
U(x)= { '

O<x<a

0, x>a, x<0

rine u, >0.

1:

I1 POCKTHasA A€HATEC/IBbHOCTh

2. KommnbloTepHas BU3yaIH3allusi aTOMHBIX OpOUTaIeH.

3, KOMHb}OTCpHOC MOJICTTUPOBAHUE B3aUMOJACUCTBUS ATOMHBIX 0p6maneifr.

Co3/lanue NIKOJIbHBIX BUPTYAJIbHBIX J1abopaTOpHBIX paboT o Gorodrpdekry.

7. YYEBHO-METOJUYECKOE U HH®OPMAIHUOHHOE OBECIIEYEHHUE JIUC-

HUITVIMHBI
No Ha3sauue n BbIxoaHbIie javHble | [0 u3nanmns | Konuuecrso | Hanmuwe B | KonuwecrBo | ObGecneven-
nin | (aBrop, BUA U3IaHHMs, H3JATEb- IK3EMIIS- IEKTPOH- CTYJCHTOB, HOCTb CTY-
CTBO, U3/1aHNUA, poB B 616- HO# OMO- UCNOJNB3YIO- | JIEHTOB JIU-
KOJIMYECTBO CTPAHULL) JNIHOTEKE JIHOTEKE lnX yKa- Tepary-po#,
yHUBEpCHTE- Bal'y 3aHHYIO JK- %
Ta Tepatypy
1 2 3 4 3 6 T
B OcHoBHasi aiuTepaTypa
1 Upounos MW.E. KsauroBas 2014 http://ww 15 100
(pu3zuka. OCHOBHbBIE 3aKOHBI w.iprbook
[Ds1exTpoHHbBIH pecypcl: shop.ru/65
yuebHoe nocobue/ Upomos 51
U.E— DnekrpoH. Ttekcro-
Bble JaHHble.— M.: bU-
HOM. Jlabopatopusi 3Ha-
B H1il.— 259 c.
2 ")JIEMEHTBI KBAHTOBOU Me- 2015 http://znan 15 100
XAHUKHU U (DPU3UKH ATOMHOTO ium.com/c
sapa:  YueOHoe  moco- atalog.php
oue/A.l".bpayn, 7bookinfo
W.I' JleButuna - M.: HUIL =486392
UH®PA-M. - 84 c.: 60x90
1/16. - (Beicuiee obpazora-
uue: bakanaspuar) (OO6-
jgoxkka) ISBN  978-5-16-
010384-6
3 KBanrosas MeXaHHKa 2015 http://ww 15 100
[DnexTponnbli  pecype| w.studentli
yuebnoe nocodue / 0. A. brary.ru/b
baiikos, B. M. Ky3uenos. - 00k/ISBN
2-¢ w3a. (vn.). - M. : bU- 97859963




HOM. 29892.htm
|
4 | Upopo WN.E. 3Bamaun no 2013 http://ww 15 100
KBaHTOBOH (usuke [Drek- w.iprbook
TpoHHbIH pecype]/ Upojos shop.ru/65
N.E.— Dnekrpon. Texcro- 50
Bblc daHHble.— M.: BbU-
HOM. JlaGoparopusi 3Ha-
Huii.— 215 c.
5
Jono/IHuTe IbHAS JIHTEpaTypa
1 KanrtoBas mexanuka. Kypc 2009 http://ww 15 100
JICKIMH. [DJIeKTPOHHBIN pe- w.studentli
cype]: yueOHoe nocodue / brary.ru/b
Kucenes B.B. - M. 00k/ISBN
MIIHMO. - YueGuoe noco- 97859405
one — 222 c. 74972.htm
1
2 | Beapunckuit P.B. Ksanro- 2009 http://ww 15 100
Bas MeXaHMKa |[DJeKTpoH- w.iprbook
HBIA  pecypc|:  yueOHUK/ shop.ru/46
Beapunckuit P.B.— Diek- 976
TPOH. TEKCTOBBIE JAHHBIEC.—
Pocros-na-Jlony: OxHbIi
denepalibHplii  YHUBEPCH-
teT,.— 384 .
3 | Tonmaués B.B. Ksazukinac- 2008 http://ww i 100
CHYECKas M KBaHTOBas TeO- w.iprbook
pus aroma BoAopo/jIa [Jiek- shop.ru/16
Tponnbli pecypel]/ Toama- 538
uéB B.B.. Ckpunuuk ®.B.—
JNEKTPOH. TEKCTOBBIC JaH-
ubic.— MockBa, MxeBck:
Perynspuas u xaoTuyeckas
Junamuka, MokeBckuit umH-
CTUTYT KOMIIBIOTEPHBIX HC-
ciepoBannii.— 132 c.
4 | Kpacuonesues E.A. Ksan- 2010 http://ww 135 100
TOBas MEXaHWKa B NpHIO- w.iprbook
KEHUSAX K PU3UKE TBEPOrO shop.ru/45
Tena [ DNeKTpoHHbIH  pe- 097
cype|:  yuebHoe mocobue/
Kpacunoriepuen EA—
INEKTPOH. TEKCTOBBIC JaH-
Hble.— HoBocubupck: Ho-
BOCUOMPCKUH  rocyaapct-
BCHHbBIH TEXHUYECKUNH YHU-
BepcuTeT.— 354 c.
5 Buasp ®.K. Onycs Teope- 2010 http://ww ) 100
THYecKOH (usukn  (Opera w.iprbook

postuma) [ DJIeKTpOHHBIH

shop.ru/15




T
|

pecype]/ Buibdp PIK— 562
JNEKTPOH. TEKCTOBbIE J1aH-
HbIC.— M.: Koruro-
IlenTp.— 688 c.

bl

IEePHOIHYECKHE H3IaAHHS:

«3emust u BeenlenHas». M. Hayxka;
«[Tpupona» M.: U3u. PAH;

«®usuka B mxosne» M.: lllkonbHas npecca;
«Ycnexn puznyeckux Hayk» M.: U3n. PAH;
«®uzuka» M.: [leproe cenTsdps.

nporpammuoe odecnieuenue u Unrepuer-pecypesni: CourselLab 2.7;
Otkpsitas ¢pusmka (vacts I)
http://physics.ru/courses/op25part1/content/content.html#. V80iwVuLTcs
Orkpbitast pusuka (vacts 1)
http://physics.ru/courses/op25part2/content/content.html#.V80jOVuLTcs
®dusuka, XMUMHS, MATEMAaTHKaA CTYICHTAM M IIKOJILHUKaM
http://www.ph4s.ru/

®Du3uka B aHUMaLUsAX

http://physics.nad.ru/

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJIMHBI

Jleknmonnas ayiuTopus ¢ MyJbTUMeMAHbIH TpoexTopom u [1K (aya. 236-7).
lIpenaparopckas JUIs HOArOTOBKH JICMOHCTPALIMOHHBIX (PH3UYECKUX OMBITOB (ay. 235a-7).
KomnbroTepHblii Kj1ace ¢ MHTEpaKTUBHOM jockoi (aya. 121-7).

Jlaboparopus no aromuoi dpusuke (ay.119-7) ¢ HeoOX0MMbIM HU3HYECKUM 000PYIOBAHHEM.




Pabouast nmporpaMma JIMCIIMILIMHBI COCTaBjeHa B COOTBETCTBUU ¢ TpeboBanusmMu ®I'OC BO
no HanpasneHuio 44.03.05 — Ilegaroruyeckoe oOpa3oBanue U npopumo noaroroBku dPusnka. Ma-
TEMATUKA.

Pabouyto nporpammy co% ; Qﬂ no1. A.B. Manees

Penensenr i I'II/IDCKTOD MAO COIII Ne2 A.M. Canaxkuu

N

[IporpamMma paccMoTpeHa U 000peHa Ha 3acelaHuu Kadeapbl oOuel 1 TeopeTudeckoit du-
3UKH

npotokon Ne 3 or A ueterzeecz 2016 rona.

3aBenyrouii kadeapoii ’ p Qé/z/ﬂ //) A.B. Masnees

PaGouasi porpaMma paccMoTpeHa u 000peHa Ha 3acenanun yueofiolMeTo M eckoil KomHc-
cuu HanpasieHus 44.03.05 — [legarornyeckoe oOpazoBanue

npotokoi Ne 3 or A Q/W 2016 roma. /)

[peacenarenb KOMUCCHH >

/)

———— M.B. ApramoHoBa

JIMCT NIEPEYTBEPX/IEHUS
PABOYEM IMPOI'PAMMBI JUCHUITIAHBI

na 201 7,/ /Y yueGubiii rox. Ilporokon 3acenanns kapenpsi Ne 7 o1 20.06. /7 rona.
3aBeayromuid kahenpoit | (i o oie
77

Ha yueOHbIit roa. [lporoxost 3acenanus kadeapbr Ne oT roja.
3aBeayromuit kadenpoit

Ha yueOHslii roj1. IlpoTokoin 3acenanus kadeaposr No oT roja.
3aBenytomuii kadeapoit

Ha yueOHbIii ros1. [Iporokon 3acenanus kadeapor Ne oT roja.
3aBenyromuii kadeapoii

Ha yueOHbIii roa1. IIpoToxon 3acenanus kadeapbr No oT roja.
3aBenyrowmuid kadenapoii

Ha yueOHblid ros1. [lpoTokon 3acenanus kadeapor No oT roja.
3aBeayromuid kadeapoi

Ha yueOHblid roj1. [IpoToxoin 3acenanus kadeapnr No oT roja.
3aBenyroumui kadeapoii

Ha yueOHsbIit roj. [Iporoxosn 3acenanus kadeapsr Ne oT roja.
3aBenyromuii kadeapoii

Ha yueOHblii roa. IIpoTtokon 3acenanus kadenpor No oT roja.
3aBenyromuii kadeapoi

Ha yueOHbIii rojt. Ilporokos 3acenanus kadeapsr No oT roja.
3aBenyromuid kadeapoit

Ha yueOnbIii roj1. [Ipotoxon 3acenanus kadeapbr No OT roja.
3aBexyroumit kKadeapoit




JIMCT NEPEYTBEPK/JIEHUS
PABOYEH IMTPOIPAMMBbI JIMCUUITIUHBI

Ha AL/ /7% yueGuwlii rox. [lporokon sacenanus kadeaput No 7 o1 A OF «z roJja.

3aBeayromii kadeapoii i &é e
L

y -~ ar ~0 /
Ha L0749 / &0, yucGuwiii roa. lpotokos sacenanns kagepnt No 7 o1 R O 7Y von.
3asestyiommii kadepoin %:é A o

— - -



JIUCT NEPEYTBEPKJIEHUS
PABOYE IIPOI'PAMMEI AUCHUITITIMHBI (MOY.JISI)

Pabouas nporpamma ono6pena na L2040 /A1 yueOHBIi roj
Ilporokon 3acenanus kapenpui Ne 7 or 77/ £ Ao'rona

3aBenyrommit Kadempoit (/W‘ ’f/ 6 . ///(2444/,({/




