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Ienun ocBoOeHMs THCHUILTHHBI

[lensMu  OCBOEHHMS  JUCLUMIUIMHBI ~ «ATOMHas  (usuka»  gBIAOTCS  (popMupoBaHHe
CHUCTEMaTU3MPOBAHHBIX 3HAHUH B 00JACTH OOIIEH M SKCIEPUMEHTAIbHOM (PU3MKM;, HAy4dUTh
CTYACHTOB TMpPHUMEHATh 3HaHWSA (HU3UKKM TPH pelIeHHWH 3a7ad B 00JacTu, TIe OHHU
CIELUAIN3UPYIOTCS.

CTyzneHT NOJDKEH IO3HAKOMHUTBCS C HEKOTOPBIMM METOJaMH, IPUMEHSEMBIMH K OIHCAHUIO
HaOroaeMblX  (DU3MYECKUX SBJIECHHMM M NPUOOPECTH HABBIKM CAMOCTOSITENIbHBIX Hay4HBIX
UCCIICIOBaHMIA, BKJII0OYasi (POPMHUPOBAHKE HABBIKOB U3YUYECHHUSI HAYYHOU (DU3HUECKON JTUTEPATYPHI.

Ne Kox Hamvmenosanne o6mactu npogeccnoHaNbHOM NesITeIbHOCTH.
m/n | mpodeccroHansHOro | HamMeHoBaHMe mpodeccHoHAIBHOTO CTaHAAPTa
cTaHzapra

01 OGpa3zoBaHme U HayKa

1. 01.001

IIpodeccnonanpuslii crangapt «Ilemaror (megarorndeckas IeATENIFHOCTH B chepe
JIOIIKOJIFHOTO, HAYaJIHbHOTO 00IIeT0, OCHOBHOTO OOIIETO0, CPETHETO 00IIero
00pa3oBaHms) (BOCIHUTATEN, YIUTEIh)», YTBEPKICHHBIH MPHKa3oM MHUHHUCTEPCTBA
TpyZa 1 colManbHOM 3amuThl Poccuiickoit @enepannu ot 18 oktsa6ps 2013 r. Ne
544u(3apeructpupoBad MuHHCTEPCTBOM IocTulu Poccuiickoit denepanuu 6
nexabpst 2013 r., peructpammonubiii Ne30550), ¢ u3sMeHeHHEeM, BHECEHHBIM
IpuKa3oM MuHuCTEpCTBA Tpya U coluanbHoi 3amutel PO ot 5 aBrycra
2016r.Ne4221 (3apeructpupoBad MunncTepcTBoM rocturuu PO 23 asrycra2016r.,
peructparroHHbIH Ne 43326 )

2. 01.003

IMpodeccnonansHelii cTanmapt «llegaror JONONIHUTENEHOTO 00pa3oBaHus AeTei 1
B3POCIIBIX», YTBEPKACHHBIHN MTPHKa30M MUHHUCTEPCTBA TPY/Aa U COLHATBGHON 3alUThI
P® ot 5 mas 2018r. Ne 298H (3apeructpupoBaH MuHHCTEpCTBOM FocTuIn PO 28
aprycra 2018r., peructpannonssiii Ne 52016

®opmupyembie JUCHUILIMHON 3HAHUS U YMEHHSI TOTOBAT BBIMTYCKHHUKA IaHHOM 00pa30BaTEIbHON
MPOTPaMMBbI K BBIITOJIHEHHUIO CIICIYIOMIMX 0000MIEHHBIX TPYIOBBIX ()YHKITHIA:

Koa n O000meHHbIe TPY10Bble GYHKINH TpyaoBbie pyHKINH
HaNMEHOBaHHUe Kon HanmenoBanue Yposens| HammenoBanme| Kox| VYposenn
NnpohecCHOHATBHO KkBajaugu (moxypoBeHb)
ro CTaHJapTa Kalnun KBaJTu(UKAIL

70
01.001 Ilemaror Tlemarormueckas O6wenenarornyec/A/01.6
(memaroruyueckas NEATEIIbHOCTD 10 Kast QyHKITUS. 6
NesaTelbHOCTD B MPOEKTUPOBAHUIO U OOyueHue
ITOIITKOJTBHOM, [peasn3amnuu Bocrnuratensuas A/02.6
HayalbHOM 00LIeM, 00pa30BaTENBLHOIO NesITeIbHOCTD 6
OCHOBHOM 001IIEM, 4 [pomecca
cpeaHeM o01IeM 00pa30BaTENbHBIX 6
00pa3oBaHKH) OpraHU3aMAX Paspupatomas  1A/03.6
(BOCTINTATEND, ITOIIKOJIBHOTO, ACATCIEHOCTD
YUUTEINb) Ha4yaJbHOTO 00ILEro, 6
OCHOBHOT'O 001IIETO,
CpEeITHEro OOIIETo
00Opa3oBaHMs
Tlemarornueckas I[lemarornueckas
NesITeIbHOCTD I10 NesITeIbHOCTD I10
MPOEKTUPOBAHUIO U peau3aIm
B |peanu3anyuy OCHOBHBIX 6 [pOrpaMm B/03.6 6
00111600pa30BaTEIbHBIX OCHOBHOTO U
[porpamMm CpeaHero o0IIero
00pazoBaHMs




Ilepedensb 3aga4 npogecCHOHAIBHOM 1eATEILHOCTH BBINNYCKHUKOB:

O06macTs Tume! 3amay 3amaym OOBEKTHI

npodeccHoHaNbHONW  |TTpodeccnoHaTbHON npodeccrnoHabHOM npoeCCHOHAIBHOM

JesITeIbHOCTH JesITeIbHOCTH JesITeTbHOCTH JesITeNbHOCTH (WK

(o Peectpy o0acTv 3HAHUS)

MuHTpyna)

01 O6pazoBanue [legarornueckuii Pa3paborka u OO6pa3oBarenbHble
peanuzanus IPOrpaMMBbI U
00pa3oBaTeNbHBIX 00pa3oBaTeNbHBIN MPOIIECC
nporpamm CI1O u B cucteme CIIO u J1O
nporpamm 10

06 Css3b, Hayuno- Hccnenosanue, WNndopmannonnsie
MH(POPMAIIMOHHBIE M | MCCIICOBATEIbCKUN pa3paboTka, HPOLECChI, TEXHOJIOTMH,
KOMMYHHKALHOHHBI BHE/IPEHHE U CUCTEMBI M CeTH, X
o TeXHOLOLHMI COTPOBOXKICHHE UHCTPYMEHTAIbHOE
MH(OPMaLMOHHBIX (mporpammHoe,
TEXHOJIOTHI U CUCTEM | TEXHHYECKOe,
OpTraHHU3aI[IOHHOE)

obecrnieueHue, Crocoonl 6
1 METOIbI
POSKTUPOBAHHSI,
OTJIaJIKH, IPOU3BOJICTBA U
IKCILTyaTaIluu
nH(}OpMaAITMOHHBIX
TEXHOJIOTHI U CUCTEM B
pa3IMYHBIX 00JaCTIX U
cdepax uppoBoi
SKOHOMUKH

2. Mecto qucuuniaunbl B ctpykrype OIIOII 6akanaBpuara
JucuunnrHa «AToMHas (pU3MKa» OTHOCUTCA K MOy o «O0mas (pu3nka» o0s3aTeIbHOW YacTH

mukota (51.0.13.05).

JucuuninHa u3ydaercst Ha 3 Kypce B 5 ceMecTpe.

Hannuslii  kypc  dopmupyer y

CTYJICHTOB

KBAaHTOBO-MCXaHHYCCKOEC

MEIIIICHHE,

(GyHIaMeHTalIbHbIE TEOPETUYECKUE 3HAHUS U NMPAKTUYECKUE HABBIKM B 00JIACTH aTOMHOW (DU3MKHU.

Ocoboe 3HaueHHE JAUCIHUITIIINHBI

OMpCACIICTCA  BO3POCHIMM  YACJIBHBIM BCCOM  HAYYHBIX

UCCJIEIOBAaHUM U TEXHOJIOTUH B (pu3MKe MHKpOMHUpA B Hacrosiiee Bpems. byaymumii cnenuanuct
JIOJDKEH YeTKO TPEACTaBIATh: YTO B MpoOJieMax: CBSA3aHHBIX CO CBOWCTBAaMH MHMKpPOMHMpA,
HarJIIHOCTh M KJIIACCHYECKHMM IOAXOJ OKAa3bIBAlOTCA HENPUTOAHBIMM W YCTYHAlOT MECTO

MMPUHIUITHAIIBHO HOBBIM ITOJAXOOAM.

Kypc aromHo# ¢usnky HEOOX0AUM JJIsI OCBOSHUS MOCTEAYIOMMX 0a30BbIX KypcoB «KBaHTOBas
MeXaHuKa», «Dusnka TBEpAOro tenay, « IBepaoTeapHast JJIEKTPOHUKAY, CIIELIKYPCOB.

Jns u3ydeHus JaHHOW Y4YeOHOW MMCIUIUIMHBI HEOOXOIWMBI 3HAHWSA, YMEHHs W HaBBIKH,
dbopmupyembie aucturimHamu «MexaHukay, «MonekynspHas ¢(u3nKa», «IIEKTPUUECTBO U

mMargetusm» u «OnTuKa.

3. Pe3yabTaThl 0CBOCHHS TUCHUILINHBI (MOIYJIs1) —<ATOMHAas1 QU3UKA»
[Iporiecc wm3ydeHUs AUCHUIUIMHBI HAmNpaBieH Ha (HOPMUPOBAHHE 3JIEMEHTOB CJEIYIOIIUX
koMmriereHmi B coorBerctBrM ¢ @PI'OC BO no naHHOMY HanpaBIIEHUIO:



http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6

Kon HaumenoBanue Nunukarop nocTukenusi B pesynbrate  OCBOEHUSA
KOMIIETEeH- | KOMIIETCHIIUHN KOMITETCHIIMH JTUCIUIUIMHBL 00 yJaromIuiics
100701 (3axpenieHHblll 3a OUCYUNTUHOU) | TOJIAKEH:

YK-2 Cnocoben VK-2.1. Omnpenenser Kpyr 3HaTh TEOPETUUYECKHUE
OTpEIETATh Kpyrajay B paMKax MOCTABJICH OCHOBBI, OCHOBHBIC MOHSTHS,
3asay B paMKax| HOW ILeNH, ONpPENEeseT CBSI3U[BAKOHBI U MOJEIU OCHOBHBIX|
MOCTaBJICHHOW WEIN HMEXITYy HUMU; [pa3nesoB (U3HKY;

BEIOHPATH VK-2.2. Ilpemnaraer crmocodOsl| YMeThb MMOHUMATh,
OITHMAJIBHBIC [PCIICHMUSI IOCTABJICHHBIX 3ajJia4 HM3J1ararb H KpUTHYCCKH
CIIOCOOBI UX PEIICHUS0KHIIaEMBbIE pE3yIbTaThL;[@HAIN3UPOBATE  (PU3HYECKYIO
NCXO0as H30IICHUBAET Hpe;mo)KeHHHeI/IH(bOpMauI/IIO. ITonb30BaTHCS
EHCTBYIOLIUX CIIOCOObLI ¢ TOYKH  3PEHUs[TEOPETHYECKMMHU  OCHOBAMH,
MPaBOBBIX HOPM,|COOTBETCTBUS IEJIH MPOCKTA, 3aKOHAMU u MOJCIISAMH|
MMEIOIMXCS pecypcoBl  YK-2.3. [Tnauupyer |pusuKy;
154 OI‘paHI/ItIeHI/Iﬁ pealn3anuio 3a1a4 B 30HE cBoel Bﬂa}leTb (1)I/I3I/I‘-ICCKI/IMI/I 41
lOTBETCTBEHHOCTH C Y4ETOM MATEMATHYCCKNUMHU METOJdaMH
M CIOIIIIX CS pecypcoB u O6pa6OTKI/I u AHaAJIN34
orpaHmdenuii,  geiictByrommx [MHGopmamu B obnacty
[IPaBOBBIX HOPM; OCHOBHBLIX pa3aciioB (1)I/I3I/IKI/I.

OIIK-1 Criocoben OIIK-1.1. O6manaer 6a3oBbiMH| 3HaeT buznyeckne
MPUMEHSTh  0a30BBIEBHAHUSMU B 007MacTH  (U3UKO-OCHOBBI MEXaHUKH,
BHaHUST B  00JIACTMMATEMaTUYECKHUX HaYK,MOJICKYJISIPHOM ¢busukwy,
buzuko- HEOOXOIUMBIMH U PEIICHUSNPUPOTY KoieOaHUil U BOJH,
MaTeMaTUYECKUX UMPoPeCCHOHATBHBIX 3a/1a4. OCHOBBI  TEPMOJMHAMUKH,
ectecTBeHHbIX Hayk Bl OIIK-1.2. AprymeHTHpOBaHHOPJIEKTPUYECTBA u
chepe CBOCHIIPUMEHSICT (PU3MYECKHE 3aKOHBI UMArHETH3MA, ONTHKH,
npoecCHOHANBPHOM  MaTeMaTU4YeCKWe  METOABl  JUISIOCHOBBI aTOMHOM U siA€pHOM
e TeTbHOCTH. [peIeHus 3a/1a4 TEOPETUUECKOTO H(PU3UKU, TTOHUMAET IIUPOTY

MPUKJIAJHOTO XapaKTepa. 151 OrpaHUYEHHOCTH
OIIK-1.3. O6nagaer HaBBIKAMHUIPUMEHEHUS ¢buzuku
TEOPETHYECKOTO HUCCIIEIOBAHUIO MPOIIECCOB U
PKCTIEPUMEHTAIBHOTO SBICHUH B TOpuUpoae U
MCCIIeTOBaHUS 00BEKTOBOOIECTBE.
npodecCuoHaIbHON Ymeer HCTOJIb30BATh
NesATeIbHOCTH, pELICHUSTEOPETUYECKUE 3HAHUS TIpU
npoeCCHOHANBHBIX  3a7ad  BOOBSCHEHUH  PE3yJbTaTOB
007acT (U3UKH U CMEXKHBIX CPKCIIEPUMEHTOB, MPUMEHSTH
HEH €CTECTBEHHOHAYYHBIX3HAHUS B 00JaCTH (U3UKHU
TUCLIUTIITUH. 1St OCBOCHUS
001IenpoeCCHOHATBHBIX
MMACUUIUIMH W PEIICHUs
npodeccuoHaNbHBIX — 3ajad,
OLICHUBAET  JIOCTOBEPHOCTH
MOJTy4EHHOTO pereHus
3a/lauH.
Bnaneer HaBbIKAMH|
(U3UYECKUX  HCCIICIOBAHUM,
criocobeH nepenaBaTh
[pe3ynbTaT MTPOBEACHHBIX
MCCIeI0BaHUN B BHUJIC
KOHKPETHBIX PEKOMEHJAIUN B
[TepMHUHAX IIPEAMETHON




00J1aCTH 3HAHUSL.

1K -3

TOTOBHOCTBIO
[IPUMCHATH
[MPAaKTHKE
nmpodeccuoHanbHbIe
BHAHHUS ~ TEOPHU

JICCIICTIOBAaHUI

MCTOIOB (bH3I/IquKI/IXHOMOL[IBIO

TIK-3.1. ITonnmaeTt

Ha(i)I/I3I/I‘-ICCKI/I€ OCHOBBI MCTOJO0B H

cpencTsa npeoOpa3oBaHus
H(pOpMAaIHH, oOMeHa
upHpOpMaIMel Ha PACCTOSHUU C
PaAMOAIEKTPOHHBIX
CPE/ICTB U TEXHOJIOTHH.

[IK-3.2. Biangeer
METOZ0IOTHEeH MaTeMaTHYEeCKOTO
MO/IETTUPOBaHUS ¢buznyecKnx
[MPOIIECCOB M OOBEKTOB Ha 0ase
[Kkax CTaH/IapPTHBIX MaKeTOB
ABTOMATH3UPOBAHHOTO
[MPOCKTHPOBAHMS ¥ HCCIICIOBAHUH,
TaK u CaMOCTOSITEIIEHO
CO3/1aBaeMBIX OPUTHHAIILHBIX
[TpOrpamm.

[TK-3.3. ITpumensieT nudpoByIO
TEXHUKY ITpH 00pabOTKe JaHHBIX
pH  COOJIIOJICHUM OCHOBHBIX

TpeOoBanuii  MHMOPMAIMOHHON
0€30M1aCHOCTH.
[1K-3.4. [Ipumenser,

COBpEeMEHHBIC WH(POPMALMOHHBIC
CpEICTBa IPH MOJATOTOBKE TAHHBIX
Ipu COCTaBJICHUH 0030poB,
O0TYETOB M HAyYHbBIX MyOIMKALUH.

Bnaners: METOdaMHU
HaX0KJICHHUS, orbopa i1
00bEINHEHNS Pa3IUYHBIX
METO/I0B MIPOBEICHUS
(bU3UYECKUX MCCIICIOBAHU.

YMmeTs: OCMBEICIIEHHO,
BHIOMPATh HAYYHBIA METOJ
[TPOBEICHUS ¢bu3nvecKux
riccIe JOBaHUN.

3HaTh: CIIOCOOBI

OTpe/IeIICHUsT BUAOB W THUIIOB
poecCHOHANBHBIX 337134, a
TAaK)Ke METOJIbI WX PEIICHHS
[P TPOBEACHUN (PU3UICCKHIX
ricclieJOBaHUH




4. CTpyKTypa H coJep:KaHue TUCHHIINHBI (MOTYJIs1)

4.1. CTpyKTypa IUCHUIIHHBI (MOXYJIA)
OO0mias TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 6 3a4€THBIX eMHMI, 216 Yacos.

n/n

HaumeHoBaHue pa3aesioB
u TeM JTUCHUILTHHBI

(MomyJist)

cemecTp

Buabl
BKJII0Yas

y4eOHoM

padoThl,
CaMOCTOSATEIbHYIO
adoTy CTYIeHTOB H TPYA0EMKOCTH,

DopMbI TEKYLIEro
KOHTPOJIs ycrieBaeMocTH (no
Heldenam cemecmpa)

KoHnTakTHAas
padora

CaMocTOoATeIbH

asi pabora

®opMa NPOMEKYTOYHOM
arrectanuu (no cemecmpam)

[IpakTrueckue 3aHATHS

Bcero
Jlexuun

JlaGopaTopHble 3aHATHS

Jp. BBl KOHTAKT. pabOTHI

Bcero

Kypcosas paGora(rpoekxr)

IToaroroBka K 3k3 aMEHy

BUIBI

Hpyrue

KOHTPOJIbH

CobOecenoBanue
KonnokBuym

ITpoBepka TecToB
[IpoBepka

[IpoBepka pedepara
[IpoBepka scce M MHBIX
KypcoBast pabota (mmpoekT)

Pazgea 1.

Tema 1. Beenenue.
DKCIIEpUMEHTATLHBIC OCHOBBI
aTOMHON (pU3UKHA

1.1.

MexaHnuctuueckas KapTUHA
MHUpa. DneKTpoAMHAMUKA.
[lnanerapHas MoJenb aroma
Pezepdopna.
ToxnecTBeHHOCTh u
YCTOMYHBOCTh aTOMOB.
W3nyueHue depHOro Tena.
®opwmyia [Inanka

1714 | 4

1.2.

JuckpeTHOCTh YpOBHEHU
sHeprun. OnTuueckue
CIIEKTPBI
CriektpanbHble
CIIEKTPAJIbHBIE
ITocTynmartel
BOJOpOAA

aTOMOB.
cepun |
TEPMBI.

bopa.  Atom

16| 4 | 4

1.3.

BonHoBeIe CBOMCTBA
MHUKpoyacTull. ['unoresa  ne
bporins. OKCIEPUMEHTHI
IpBuccona u  [xepmepa.
BonnoBeie mnakerbl. CrekTp
BOJIHOBOTO Iakera. Pa3osas U
IPYIIIOBas CKOPOCTH.

15 8 | 4

14

CooTHoIICHNE
HEOIpeIeIEHHOCTE M
['eitzenOepra. Y CTOMYMBOCTH
BOJTHOBBIX ITaKCTOB.
Dusnueckuii CMEBICI BOJIH €

bporins.

15/ 4 | 4




1.5 | ®usznyeckue npuniunel 5 (16 4 | 4 | 4 |3 4 4 +
KBAaHTOBOU MEXaHUKHU
CoOcTBEeHHBIC byakumm, S5 (14| 4 | 4 | 4 (3| 4 4 +
COOCTBEHHBIC 3HAYCHUS U HUX
¢dbusmveckuii cmpici. CpemaHee
3HAuEHUE. Omneparop
KHUHETUYECKOM SHEpPTHUH.
Oneparopsl KOOPJIMHATHI,
MOTEHIIUAJILHONU SHEPTHH.
Pazgea 2.
2.1.| Bonnosas 5 1714 14 43 4 4 + +
¢ynakus. CBoicTBa
BOJTHOBO#M byHKIHIH.
Bonnosas byHKIHSA
cBOOOIHOM YaCTHIIBI.
2.2.| I'aMHJIbTOHHAH. 51718 8 8|3 4 4 + +
CranuonapHoe ypaBHEHUE
LlIpenunrepa. Cxo0k#H
ITyaccoHna. ®opmanbHas
cxeMma amnmnapara KBaHTOBOMU
MexaHuku. HecrannonapHoe
ypaBHEHUE [Ipenunrepa.
YpoBHU
sHeprun. OTHOMEPHBIN
MOTEHIIUATbHBIN SALIUK:
DYHEPreTHYCCKUC YPOBHH,
OJIHOBBIE (hVHKITMH
2.3 | KsanToBas mexanmka 5 (15 8 | 8 | 8 (3|5 2 + +
KOJIJIEKTUBA
YacTull. Y paBHEHHE
penunrepa  aia  JIBYX
MUKPOYACTHII.
ToxnecTBeHHbIE YaCTHIIBL.
CuMMeTpHuuHbIe )51
AHTHUCHMMETPUYHbBIE
BOJIHOBBIE GyHKIIH.
2.4.| Tlepmoamueckas cucreMa 5 16| 4 | 4 4 2 2
DIIEMEHTOB Menpeneena.
DNeKTpOHHAss KOH(UTyparusl.
[IpaBuna Xynga. OcHOBHOE
COCTOSIHUE.  PEHTreHOBCKHE
CIIEKTPBI.
Kypcosas paboma (npoexm) | 5 *
Iloozomoeka k 3K3ameHy 27
Obmas TpynoemkocTs, B216150 54 |48 | 48 39 27 IIpomexyrouHas
Hacax dopma
3auer
3ader ¢ OLIeHKON
DK3aMeH




4.2. Conep:xkaHue TeM TMCHUILIUHBI «ATOMHAas (PU3NKa)»

Tema 1. BBenenue. DxcnepuMeHTaIbHBIE OCHOBBI aTOMHON (DU3UKH

1.1. MexanucTuueckass KapTuHa Mupa. OiekrpoauHamuka. llmanerapnas wmojens aroma
Pezepdopna. ToxaecTBEHHOCTh UM yCTOMYMBOCTH aTOMOB. M3iydeHue depHoro tema. Dopmyra
[Inanka

1.2. JluckpeTHOCTb ypoBHeH sHepruu. OnTudyeckue CrekTpbl atoMoB. CHeKTpaibHbIE CEpUU U
cniektpanbHble TepMbl. [loctynarsl bopa. ATom Bosoposa.

1.3. BonHoBble cBolicTBa MuKpouacTull. [ mmore3a ne bpoiinsa. DkcnepumeHnTsl J[3BUCCOHA U
Jlxepmepa. BomHoBble makeThl. CrekTp BojHOBOro makera. da3oBas u TpymmoBasi CKOPOCTH.
CooTHolieHre HeomnpeaeneHHocTel [ elizenoepra. Y CTOMUYNBOCTh BOJHOBBIX MaKeTOB. Du3nvecKuit
CMBICI BOJIH A¢ bpors.

3aoanus ons camocmosamenbHoU pabomi:

Tembl «KBaHTOBas mpUpoAa DSJIECKTPOMArHUTHOIO H3JIy4eHUs» U «BOJHOBBIE CBOMCTBA
MUKPOYaCTHI»:

- Mopnens atroma Tomcona

- OuykTyanus noss u3nydeHus. JkcnepumenTsl BaBunosa. OnsiT Byna.

- ®oTo3dheKT.

- Yuer aBuxkeHus saep B mojenu aroma bopa.

- Dddexr KomnToHa.

- Yuer npenioMieHus 3IeKTPOHHBIX BOJIH B onbiTe [[3BHCCOHA-/[>)xepMmepa.

- Iudpaknus HEUTPOHOB, aTOMOB, MOJIeKYI. DddekT Pamzayapa.

Tema 2. ®usnueckue MPUHIMITBI KBAHTOBOW MEXaHUKHU

2.1. BonmnoBast ¢yHkiusa. CBoiicTBa BOJHOBOM (yHKIMU. BoyHOBas QyHKIUS CBOOOJIHOM
yactuupl. [Ipunnun cynepnosunmu. Onepatop mnpoekiuu umiyibca. CoOcTBeHHbIE (YHKIUH,
coOCTBeHHBIC 3HA4YCHUS W UX (u3mueckuii cmbica. Cpeanee 3HadeHHe. Oneparop KHHETUYECKOM
sHepruu. OnepaTopbl KOOPAUHATHI, MOTEHUUAIBHON YHEPTUH.

2.2. T'avunsrornan. CrammonapHoe ypaBHenue IlIpenunrepa. Cxkooku [lyaccona. @opmanbHas
cxema anmnapara KBaHTOBOM MexaHuku. Hecraunonapuoe ypasunenue Llpenunrepa.

VYpoBuu sHeprun. OMHOMEPHBIA MOTEHIIMATBHBIA SIIUK: YHEPreTUYECKUE YPOBHH, BOJIHOBBHIE
byHKIIH.

2.3. KBanToBaHne MoMeHTa WMITyJIbca. KBaHTOBass MeXaHHWKa B TpeX H3MepeHusx. Omneparop
MPOEKIIMA MOMEHTa uMitysibca. CoOCTBeHHbBIE (DYHKIIMU U 3HAYSHHSI OTlepaTopa MPOEKIIMU MOMEHTA
uMItysbca. KBaHTOBaHME KBajpaTa MOMEHTA UMITYJIbCa.

3adanus ona camocmosamenvHou pabomol:

- Joxa3zaTth, 4YTO, €CIM OIEpPaTOpbl IPMHUTOBBI, TO COOCTBEHHBIC 3HAYECHHS OIEPATOPOB
BEILIECTBEHHBIE.

- Jlokaszath, 4TO €CJM JIBa Pa3HBIX OlepaTopa UMEIT 00Imue coOOCTBEHHBIE (DYHKIIMH, TO OHU
KOMMYTHUPYIOT.

- AHTapMOHUYECKUN OCITUIUIATOPBI.

- Beipa3uTh omneparop kBajpaTa MOMEHTa UMITYJIbca B chepudeckoil CHCTEME KOOPINHAT.

- Tynnensnsiit 3¢ dexr. IlpsmoyronpHbiii noTeHuuanbHBIA Oapbep. [IpuMepsl TyHHENIBHOTO

addekra.

- JInHEWHBII TAapMOHWYECKWH OCHWIUIATOP: YPOBHM HHEPIUH, HYJIEBAsl SHEPruUs, BOJHOBBIC
byHKINN.

Tema 3. CTpoeHHE B CBOHCTBA aTOMOB

3.1. KBanToBasg Monenb aroMa BoJopoja. [[aMHIbTOHMAH IS BOAOPOIONOAOOHBIX ATOMOB.
Paznenenne nepemenusix B ypaBHeHuM lllpenunrepa. Pemenue mig yrnooi gpynkuuu. Pemenue
g paguanbHOoW ¢GyHkuuu. KBaHToBaHue »Hepruu. KBaHTOBBIE uMCIa, XapaKTepHU3YIOILIUE
COCTOSIHME aTOMa.

3.2. CoOctBennble (yHKIMM TaMUJIbTOHWAHA. ['padUKH TUIOTHOCTH BEPOSITHOCTH  JUIS
paauanbHOTO M YIJIOBOTO PaCHpeeSeHUs] AJEKTPOHA. YPOBHU SHEpPruu. BhipoxiaeHue ypoBHEI.
[TpaBuna or6opa.



3.3. ATOMBI IENOYHBIX MeTaIoB. du3nyeckue CBOWCTBA IICTOYHBIX METAUIOB. Y POBHH
sHeprun. CreKTpaibHbIe CEPUU MICTIOYHBIX METAIIOB.

3.4. MarHuTHBIE CBOWCTBAa aTtomMa. MarHUTHBIH OPOUTAIBLHBII MOMEHT W €ro KBaHTOBaHHE.
['upomarnutHoe otHomenue. Marneron bopa. Onbit lllTepna — ['epnaxa. Cnun snekrpoHa. CrnuH
— opburtanpHOE B3auMo/ieiicTBre. TOHKas CTPYKTypa CIIEKTPOB.

3.5. Bekropnas wmojenb atoMoB. [lomHbII MEeXaHWYECKHMI MOMEHT M €ro KBaHTOBaHHE.
MarautHbeiii MoMmeHT aroma. Paktop Jlanme. Dddexr 3eemana. Ilomsipuzarus 3eeMaHOBCKHUX
kommoHeHT. CriuH (oToHA.

3.6. KBanToBast MexaHuka KoJuleKThBa 4acTull. YpaBHenue Illpeaunrepa ans  nByx
MUKpoYacTUll. ToxJIecTBeHHbIe YacTUlbl. CUMMETPUYHBIE U AHTUCUMMETPUYHBIC BOJIHOBBHIE
dbyakuun. [Mpunanun [Taymm.

3.7. Tlepuonuyeckas cucreMa 3JIeMEHTOB MeH/eneeBa. DnekTpoHHas KoHpurypamus. [Ipasuia
XyHza. OCHOBHOE COCTOSIHME. PEHTT€HOBCKHE CIIEKTPHI.

3aoanus ons camocmosmenvHol pabomi:

- Kinaccudukanus Bogopo1onogo0HbIX aTOMOB U CUCTEM.

- OGocHOBaHUE MPABUII OTOOPA MPU U3TYICHUH U MTOTJIONICHUH CBETA.

- CnekTpasnbHbIe CepUU aToMa HaTpHsl.

- Dddexr [Namena —baxka.

- JIunetinpiit u kBagpaTudHbiid 3pdextol Tapka.

- Ontuyeckue cnekTpsel renust. OpTo - u naparenuil. CliuH CUCTEMBI JIEKTPOHOB.

Tema 4. CTpoeHure U CBOKMCTBA MOJICKYIT

4.1. Xumuueckass CBs3b. Buabl nBMKeHHM B MoOJeKyie. AaumabaTHUecKoe MPHUOIFKCHUE.
KBaHTOBO-MEXaHMUYECKHI pacyeT HOHA MOJEKYJIbl BOAOpoJa. TpHUIIETHbIE W CHUHIJIETHBIE
cocrosiHUs. Monekyna Bomopoaa. BonmHoBbeie pyrkmum. CTpyKTYpa MOJIEKYI.

4.2. BanentHocTh. BaneHTHOCT, W TepHOJAMYEcKas cHCTeMa »JJIeMEeHTOB. HampasieHnHas
BaJICHTHOCTh. PotaTtop. KonebarenpHple ¥ BpamarelbHbIE YPOBHU  JHEPTHH  MOJICKYIL.
BpamarenpHbie, KonebaTenbHbIe CIIEKTPHI MOJICKYJI.

3adanus ona camocmosamenvHou pabomol:

- Hamucares anmexktponHbie TepMbl Mojekyasl Cl2, mpu ycmoBum, uto atomsr Cl Haxomsrcs B
cocrosiHuu 2P.

- OLCHHTH MO TOPSJIKY BEITUYHHBI KOJIEOATEIIEHYIO U BpaliarelbHyr0 dHepruu mMojiekyisl CO.
[IpuBenénnas macca 1,14x10-26xr, paccrossHue Mexay aromamu 0,113HM, MOMEHT HHEpUUU
1,46x10-46Krxm2.

- [TapaBogopoa. OpToBoAOPOA. DIEKTPOHHBIE TEPMBI IByXaTOMHBIX MOJIEKYJL.

- 'ubpuauzanus. Kparueie cBssu.

Tema 5. KBanToBbBI€ CBOMCTBA TBEPABIX TET U KUIKOCTEH

5.1. Kpucramnmuueckasi pemierka. TUIBI CBS3M aTOMOB B PEIICTKE U TOPSJIKH DHEPTUU CBSI3H.
Kone6anus atoMmoB. @oHOHBI. TemIo0eMKOCTh KPUCTAIIIOB

5.2. OnTryeckue U aKkycTHIecKrue POHOHBI. TermoéMKCTh (POHOHHOTO Tra3a.

5.3. [IpoBOIHUKN ¥ AWAICKTPHUKHU. 30HHAST CTPYKTypa JHEPTeTUYECKUX YpPOBHEH. 3aroHeHue
30H. Teopema biroxa. 30HHBIE MOJENIM METAIIIIOB M IUDJIEKTPUKOB, ITOIYITPOBOIHUKOB.

3aoanus ons camocmosmenbHol pabomi:

- KBantoBas npupona napa - u peppomaraerusma.

- TynnenbHbIN AUOA.

- CBEpXTEKY4ECTh U CBEPXITPOBOIUMOCTb.

5. Oopa3oBarte/ibHbIE TEXHOJIOTHHI

Ne .. Tema NIpOrpamMMsbl [IpuMeHsieMble TEXHOJIOTHH
JUCLUIIINHBI

1 [IpakTyeckoe 3aHATHE IO KJIACCHYECKOE TPaZuLIHOHHOE;
TEMe «DKCIIEPHUMEHTAIbHBIC | JEKIIHOHHOE 00y4YeHUE




OCHOBBLI  aTOMHOH

TCIIJIOBOC

dhoTodrddexr,

Kowmrrrona. 3agaun: 1.8,
1.41,1.42, 1.51 [1].

(15637009715
U3ITyYeHUE,

s dexr
1.17,

IIpakTueckoe 3aHATHE IO
TeMe «KBaHTOBO-MexaHMUYECKas
MOZECJIb  aTOMa  BOAOPOJAAN:
BOJIHOBbIE ~ (DYHKLHMH  aToma
BOJOPOZAA, KBaHTOBBIE 4MHCIIA,
rpapuku IJIOTHOCTEH
BEPOSITHOCTEM  pagUuaJIbHOIO U
YTJII0BOTO pacnpeeneHus
JJIEKTPOHOB, YPOBHU DHEPIHUH,
paBuia 0TOOpa, BEPOSITHOCTU U
CpeIHHE 3HAYCHHUS Ui
BO30YKJIECHHBIX
cocrossHui. 3amgaun: 4.75,

4.77. [1].

4.76,

KJIACCHUYECKOE
JEeKIMOHHOe  0o0ydeHwue,
IIPOrpaMMHUPOBAHHbBIE

TpaJuLILOHHOE;
HarJsIIHBbIE,

[IpakTueckoe
TeEME «ATOMEI
METAJLJIOBY:

3aHSITHEC IO
IIEJTOYHBIX
KBAaHTOBBIC YHCIIA,
YPOBHH  ODHEPrUM,  IpaBuUia
orbopa, CHEKTpAJIbHBIC
cepun. 3amaun: 5.1-5.6, 5.8. [1].

KJIACCHYECKOE TPaIUIIHOHHOEC;
JIEKIIMOHHOE 00yUYeHue, (BUICONEKIINN )

[IpakTueckoe 3aHATHE IO
TeME «BexrtopHas MOZEJIb
aTomay: OpOUTANIbHBIN u
CIIMHOBBIN MEXaHUYECKUU
MOMEHTBI aToma, ITOJIHBIN
MEXaHUYECKUU MOMEHT,
CHEKTPaJIbHBIII CHMBOJ aroMma.

3amgaun: 5.15-5.24. [1].

KIJIAaCCUYECKOe TPaIUIIHOHHOE;
JIEKIIMOHHOE OO0y4YeHHUE, CaMOCTOSITENbHAS
pabora

[IpakTueckoe 3aHATHE IO
TemMe «MarHuTHbele CBOMCTBaA
aToMa».  BEKTOpHas  MOJENb
aroMa, IIOJNHBIM MEXaHUYECKHHU
MOMEHT, MAarHUTHBIH MOMEHT
atoMa, akrop Jlange, oOMBIT
Irepua-I'epnaxa. 3agaun: 6.2,
6.4, 6.8, 6.16. [1].

KJIaCCHYCCKOC TPAAULIUOHHOC,
JICKIIMOHHOC o6yquI/Ie, CaMOO6y‘IeHI/Ie

[IpakTueckoe 3aHATHE IO
TeMeé «ATOM B  MarHUTHOM
MOJIe»: TMPOCTOM U  CIIOKHBIN

s dekTsl 3eemMana, MONIPU3ALKUS
CIEKTPATbHBIX

muunii. 3amaun: 6.20, 6.23, 6.26,
6.27, 6.29, 6.35. [1].

KJIIaCCHYCCKOC TPAAULIUOHHOC,
JICKIIMOHHOC 06yqu1/Ie, JUCTaHIIMOHHBIC

[IpakTuueckoe 3aHATHE TIO
TeMe J[ByXaTOMHBIC MOJICKYIIBI»:
BpaH_IaTeHBHBIG, MOHeKy.HHprIC
cnekTpsel. 3amaum: 7.2, 7.3, 7.5,

KJIACCUUYECKOE
JIEKIIMOHHOE O0yYEHHE,

TPAAULIUOHHOC,




7.8, 7.10. [1].

MOJICKYJISIPHBIC
crekTphl. 3agaun: 7.16,
7.20,7.22,7.26. [1].

IIpakTueckoe 3aHsATHE
TeMe JIByXaTOMHBIE MOJIEKYJIbI»:
KoJjie0aTenbHbIE YPOBHU SHEPTHUH,

Io

7.19,

KJIACCUYECKOE TPaIULIUOHHOE;
JIEKIIMOHHOE O0yYEHHE,

TEIUIOEMKOCTD
Kpuctayuios. 3amauu: 8.1,
8.24, 8.29, 8.30. [1].

[IpakTueckoe 3aHATHE 1O
TeMe  «KBaHTOBBIE  CBOMCTBA
TBEPABIX TEI: CTPYKTYpa

KpuUCTallZIOB, SHCPrud CBA3U U

8.5,

KJTaCCHYECKOe TPaJUIHOHHOE;
JEKIIMOHHOE 00y4eHue,

10

MCTaJ1JI0B

8.39, 8.41, 8.42, 9.3. [1].

IIpakTueckoe 3aHATHE IO
TeMe  «KBaHTOBbIE  CBOICTBa

TBEPABIX TEIIY: CBOICTBa

MOJTYIIPOBOTHUKOB. 3amaun: 8.37,

u

KJIaCCHYCCKOC TPAAULIUOHHOC,
JICKIITMOHHOC o6yquI/Ie,

11

MCTaJ1JI0B

9.9,9.12, 9.22, 9.23. [1].

[IpakTueckoe 3aHsATHE
TeMe  «KBaHTOBbIE  CBOICTBa
TBEPABIX TEIIY: CBOICTBa

1o

MOJTYITPOBOTHUKOB. 3anaun: 9.6,

u

KJIaCCHYCCKOC TPAAULIUOHHOC,
JICKIITMOHHOC o6yquI/Ie,

6. YuyeOHO-MeTOAMYECKOE

odecrneyeHHue

CaMOCTOSITEJIbHOH  PadoTbl  CTYIEHTOB.
OuneHoYHBIE CpeAcTBA AJIsl TEKYLIero KOHTPOJIsl yCeBaeMOCTH, MPOMEKYTOUYHON aTTecTAlUN
10 UTOTaM OCBOCHMS JMCIUIIHHBI.

6.1. Ilnan camocTOATEILHOM PAadOTHI CTYIEHTOB
Jlist mostydeHus TIIyOOKMX W IMPOYHBIX 3HAHWH, TBEPABIX HABBHIKOB W YMEHHWH, HEOOXOaMMa
CUCTeMaTHYECKasi CaMOCTOsITeNIbHAsA paboTa CTyIeHTa.
B paGoueii nmporpamme mpeaycMOTpeHa CaMOCTOATENIbHASI paboTa JIJisi TPOPaOOTKH JIEKITMOHHOTO
(TeopeTudeckoro) mMarepuaia Mmpu MOJATOTOBKE K KOHTPOJIBHBIM MEPOMPUSTUSIM (B YaCTHOCTH K
TECTHUPOBAHUIO)

CamocrosiTeabHas paﬁoTa CTYACHTOB BKJIIOYACT CICAYIONINE KOMIIOHCHTDI:

NeNe Kon-Bo ®opma
HaumenoBanue paboTsl
/11 4acoB KOHTPOJISI
[IpopaboTka NEKIMOHHOTO
1 pop H 37 DK3aMeH
Marepuaia
5 [ToaroroBka K 14 Paborta y mocku; KOHTpOJIbHBIE,
MTPAKTUYCCKUM 3aHATHIM CaMOCTOSTEIIbHBIE PAOOTHI.
OITYCK K KaX101
IToaroroBka K Jlony . /A
3 19 naboparopHoOil paboTe W 3ammuTa

nmabopaTopHBIM paboTam

OTUCTAa.

6.2. MeToan4yeckune yKa3aHusi 10 OPraHU3alMi CaAMOCTOSITEIbHOI PadoThI CTYIeHTOB




Llenbl0 caMOCTOSATENBHOM pabOTHI SBJISIETCS CAMOCTOSITETIbHOE TPUOOPETEHHE HOBBIC 3HAHUH U
BBIPa0OTKA CIIOCOOHOCTH K TOCTOSHHOMY CaMOOOYYEHUI0 W CaMOCOBEPIICHCTBOBAHHIO B
poeCCHOHAIBHON U COIMAIBHO-00IIIECTBEHHBIX chepax NeaTeIbHOCTH.

CamocTtosTenpHas ydueOHash paboTa IpeaCcTaBIeHa TaKUMHU (GopMaMHu y4eOHOTO Ipoliecca, Kak
JICKIMsI, CEMHUHAp, TPAKTUYECKUE W J1a0OpaTOpHBIC 3aHATHS, JKCKYPCHH, MOJArOTOBKA K HHM.
CTyaeHT J0/DKEH YMETh BECTH KPAaTKHE 3alMCH JICKIIUH, COCTABJISITh KOHCIIEKTHI, TUIAHBI U TE3UCHI
BBICTYIICHUH, IOA0UPATh JIUTEPATYPY U T.1I.

Hayunas camocTosTenpHas paboTa CTyACHTa 3aKITI0YaeTCsS B €r0 Y4acTUU B paboTe KPYKKOB Ha
kadeapax, B HAyYHbIX KOH(EPEHIHMSX PA3HOTO YPOBHS, a TAKXKE B HAIMCAHUUA KOHTPOJBHBIX,
KYPCOBBIX U BBIITYCKHBIX KBATH(PHUKAIIMOHHBIX (JIUTUIOMHBIX paboT) padoT.

6.3. Marepuajbl il NPOBeJdeHHS] TEKYIIero M NPOMEKYTOYHOI0 KOHTPOJISI 3HAHMU
CTY/1€HTOB

Ne Bun xontpons KonTponupyembie TeMbl (pa3zenbl) Komnerenuu,
o\ KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 KomnokBuym, JuCcKpeTHOCTh ypoBuei|  VIIK-2; OIIK-1,
KOHTPOJIbHAS pHepruu. Ontuyeckue crekTpsl atomoB.[1K-3
pabota CrieKkTpaibHble CEPUH M CIEKTPAIbHBIC
repmbl.  Ilocrynmater  bopa.  AtoMm|
BOJOpOJA
2 Komnnoksuywm, BonnoBrie coiictBal YIIK-2; OIIK-1,
KOHTpPOJIbHAsS mukpouacTull. ['unoreza ne  Bpoims.[1K-3
pabota JKCIEPUMEHTBI JI»Buccona u
J/I>xepmepa. BomHoBbie maketsl. CriekTp
BoJHOBOro  makera.  @aszoBas ¥
CpYIIOBasi CKOPOCTH.
3 KomnokBuym, CootHomienne HeomnpenenenHocren| YIIK-2; OIIK-1,
TECTHI ['eiizenbepra. YcroiunBocTh BOJTHOBBIX[[IK-3
rnmakeToB. DHU3NYECKUN CMBICI BOJIH JI€
bpois.
4 KomnokBuym, duznueckue TpUHIUNB KBaHTOBOHM| YIIK-2; OIIK-1,
TE€CTHI MEXaHUKH I1K-3
) Komnnoksuym, Bonnosas ¢ynkus. CeoiictBa,  YIIK-2; OIIK-1,
TE€CThI BOJTHOBOM GbyHKIUY. Bonnosasl[1K-3
byHKIUSA CBOOOAHOM YaCTHLBI.

[lpunmun  cyneprio3uiuu.  OnepaTop
mpoekiuu  uMmiynbca. CoOCTBEHHBIE]
(yHKIIMHM, COOCTBEHHBIC 3HAYCHHS U WX
(duzmaeckuii cmpica. CpenHee 3HAaYCHUE.
Oneparop  KMHETHYECKOM  DHEPTUH.

OrnepaTopsbl KOOPJIMHATHI,
MOTEHIMATBHON YHEPTUU.
6 KomnokBuym, I'amMunbpTOHMAH. Crammmonapuoe,  YIIK-2; OIIK-1,
TE€CThI ypaBuenue  lIpemunrepa.  CxoOkul[1K-3
ITyaccoHa. dopmanbHast cxema
arnmapara KBaHTOBOM MEXaHUKH.
Hecrammonapuoe YpaBHEHHE]
[lIpenuHrepa.
YpoBHHU sHeprur. OJTHOMEPHBIN

MOTEHIUATBHBIM SIIUK: SHEPTeTHUECKUE
YPOBHU, BOJTHOBBIE () YHKITUH.




7 Komnoxsuywm, KBanToBass Mexanuka kojurektuBal YIIK-2; OIIK-1,
KOHTPOJIbHAS yactull. YpaBaenue Illpenunrepa misllIK-3
pabota MBYX MHUKpPOYACTHIl. TOXIECTBEHHBIC
YACTHIIBI. CumMMeTpUYHbIC U
QHTHCUMMETPUYHBIE BOJTHOBBIC
¢bynkuuu. [puanun [aymnm.
8 KomnokBuym, [lepuonnueckas cucrema snementop, YIIK-2; OIIK-1,
KOHTPOJIbHAS Meneineesa. OnexrponHas[1K-3
paborta KOH(pHrypamms. [IpaBuna  XyHpa.
OCHOBHOE COCTOsSIHUE. PeHTreHoBCKHe
CIICKTPHI.

Marepuansl [Uisi NPOBEACHUS TEKYLIETO KOHTPOJSA 3HAHUM W INPOMEXYTOYHOM aTTeCTalUH
COCTaBJIAIOT OTAEIBHBIM JOKYMEHT — QOHJI OLICHOYHBIX CPEACTB 10 aucuuiuinHe «dusuka aroma u
AQTOMHBIX SIBJICHUI.

Opranu3anys UTOrOBOM aTTECTAIIMK C KPUTEPUSMHU OLEHUBAHUS:

OcymecTBisiercs B popMe SK3aMeHa, Ha KOTOPOM MPOBEPSIOTCS 3HAHUS OCHOBHBIX BOIIPOCOB IO
(TemMaTHKa JUCIUTIINHBI).

Ouenka "OTIIMUHO" CTAaBUTCS B Cllydae, €CJIM CTYACHT IMOKAKET TIIyOOKOE, MCUEPIIBIBAIOIICE
NOHMMAaHWE CYIIHOCTM M  B3aMMOCBSI3M  pacCMaTpUBaeMbIX  IPOIECCOB U SIBJICHUH,
OPOJEMOHCTPUPYET  YMEHHS  aHAJIM3UPOBATh  CHUTYallMH, pEJICBAaHTHBIE  3aJadaM  €ro
po¢eCCHOHAIBHON KBaTH(UKAITIH.

Onenka "xopouio" cTaBUTCS B CiIydae, €CJIM CTYIEHT BIAJEET 3HAHUSMU TEOPUU U MPAKTUKH,
MOKa3bIBACT JIOCTATOYHOE MOHUMAHKHE CYIIHOCTH W B3aUMOCBS3H PACCMAaTPUBAEMBIX HPOIIECCOB U
SIBJICHUI, HO IMEET HEKOTOPBIE HEJIOCTATKH B OTBETaX.

Onenka "yZOBJIETBOPUTENBHO" CTAaBUTCS B Cllydae, €CJIM OTBEYAIOLIUI IMOKa3bIBAET TBEPOE
3HaHUE W TIOHMMAaHHE BOMPOCOB MPOTPaMMBbI, HO OTBETHI COJEPIKAT HECYIIECTBEHHBIC OIIMOKH H
HETOYHOCTH, IIPH OTBETAX PEKOMEHJOBAHHAs JINTepaTypa UCIOIb30BaHa HEJJOCTATOUHO.

Onenka "HEyJOBIETBOPUTEIBHO'" CTAaBUTCS B Cllydae, €CIM UMEET MECTO HENpaBUIIbHBIA OTBET
XOTs1 Obl HAa OAMH U3 OCHOBHBIX BOIIPOCOB, IpyOble OMIMOKM B OTBETE, HEIOHMMAHHUE CYLIHOCTH
U3JIaraeMbpIX BOTIPOCOB, HEYBEPEHHBIE HETOYHBIE OTBETHI HA JOTIOJTHUTEIBHBIE BOIIPOCHI.

3K3aMeHaHI/IOHHI>Ie BOIIPOCHI MO TUCHUIIJIMHE «®Pu3nKa aTOMOB U AaTOMHBIX SIBJIEHHII»

ToX1eCTBEHHOCTh U yCTOWYUBOCTb aTOMOB.

®opmyna [Inanka u n3mydyeHne 4epHOro Tena.

®ororpdext. DOTOHBI.

Mopens aroma bopa. Henocratku monenu.

['unoresa ne bporinsa. BoinHoBBIE CBOKCTBA YaCTHII.
OkcnepumenTs! 3Brccona u Jxepmepa.

CoOTHOIIIEHHE HEOTPEICIICHHOCTEMN.
KopnyckynspHo-BOIHOBOM Ayanusm.

®u3nYecKuil CMbICT BOJH 1 bpoins.

0. Omeparops! (hU3NYECKUX BETUUHH.

11. Vpasuenue lllpenunrepa.

12. Yactuna B MOTEHIIMATLHOM SIIHKE.

13. TynsaenbHBIH 3] PeKT.

14. JIuHeiHbI rapMOHUYECKUN OCLHMIIISATOP.

15. KBaHTOBaHHE MOMEHTa UMITYJIbCA U €TO MPOEKIIHH.

16. Ypasuenue llpeaunrepa 1t aroMa BOIOPOia. Y POBHU SHEPTHUH.
17. CocrosiHHE 37€KTpOHA B aTOME BOJIOPO/Ia.

18. Pacmpenenenue 3J1€KTPOHHOM IUIOTHOCTH B aTOME BOAOPOAA.

BOoo~NoORWDNE



19.

20. YpoBHHM SHEpPruu aTOMOB IIETOYHBIX METAIUIOB.

21. KBaHTOBaHME MarHUTHOTO MOMEHTA.

22. Omsrt lltepua-I'epnaxa.

23. CruH 3JeKTpOHa.

24. CrnuH-opOHTaIbHOE B3aUMOACHCTBHE.

25. BekropHas Mozenb aroMa. KBaHTOBaHME [TOJHOIO MOMEHTA UMITYJIbCA.
26. D¢ dexr 3eemana.

27. Tpuamun [aymy.

28. CtpoeHue nepuoIuuecKoil cucteMsl MeH eneena.

29. 3akoH Mo3ziu. PEHTTeHOBCKHE CIEKTPBHI.

30. CrekTpsl OPTO U Maparesus.

31. Mounekyna Bogopoaa. YPOBHU SHEPTUH.

32. BaneHTHOCTb.

33. ConpsiKEeHHbIE U HAIIPaBJIEHHBIE CBSI3U MOJIEKYIL.

34. T'mbpuam3anus.

35. KosebarenbHble U BpalaTeabHble YPOBHH MOJIEKYJI.

36. MoseKyssipHbIE CIIEKTPBI.

37. DOHOHBI.

38. 30HHBIC MOAETH METAIIOB, TUAJIEKTPHKOB, TIOTYIPOBOHHKOB.
TEMbI KYPCOBBIX PABOT

1. ®aykryanus nous uznydeHus. DkcnepuMeHnTsl BaBunosa. OnbiT Byaa.
2. Dddext Komnrona.

3. JIudpakumsi HEUTPOHOB, aTOMOB, MOJIeKYI1. Dddekt Pamzayspa.
4. CoOTHOIIEHUE HEOTIpeIeIEHHOCTEH.

5. IlpoxoxneHne yacTulpl yepe3 MOTeHIMAIbHBIA Oapbep.

6. KoHTakTHbIE SIBIEHUS U TYHHEIbHBIE 3((EKTHI B 3JI€KTPOHUKE.
7. D¢ dext ITamena-baxa.

8. Jlunelinslii u kBaapaTuuHbiil 3¢ dextsr Ll Tapka.

9. Dddext Camosckoro. Crua hoToHA.

10. KBanTtoBas npupoja napa - 1 peppomMarHeTuzma.

11. dyrnameHTanbHAs OCTOSHHAS — OCTOSIHHAS TOHKOW CTPYKTYPHI.
12. HabmroneHue u u3mMepeHne B KBAaHTOBOM MEXaHHKE.

13. Ddodext Ditamreiina, [Togonbckoro, Po3ena.

[TpaBuna orbopa.

TecToBbIC 3a1aHUA

Ne 1 «KBanTh! cBeta. BonHoas ¢yHkuus. CoOTHOILIEHHE HEONPEAESTCHHOCTH

— ™
Bagaua 1.Poron (*=04nm) paccemBaercs Ha snekTpoHe (Macca TOKOSL JIEKTpOHA '),
JIBUKYIIEMCSl HaBCTpeuy €My, W TII0CJ€ pacCcesHHsl IBUXKETCS BY OOpaTHOM HalpaBlieHUU

o .
(paccesHue Ha 180 ). C kakoii ckopocTeio ¥ JOJKEH JBHUTaThCs DIEKTPOH, YTOOBI YACTOTA

¢dboToHa MpU paccesHUU HE U3MEHUIAch?

3agaua 2. .Haiiftu »Hepruio »1IeKTpoHa, MPU KOTOPOW OH OecHpensiTCTBEHHO NpOMIeT Haj

IPSMOYTOJIbHBIM OapbepoM BBICOTON

3amava 3. BoiHOBass GyHKIUS YaCTHIIBI MacCOM n COBEpIIAIOIIECH OJTHOMEPHOE ABUKECHHUE B
W ix _ _ _
moJjie ¢ rnoreHuuaaom & ( ) , €CTb W(x)=dxexp(—x/a) (x>0) , (w(x) _0, (x<0) H3BecTHO,

W
yro F

= -2
Wo =5 5B ¥ mmpuHoH d=10""¢y.

(x)—>0 npuy X —>9%0;



a) OLCHUTL C TIOMOINBKO COOTHOIICHHA HCONPECACICHHOCTH CPCAHIOI KHHCTHYCCKYIO

W,
SHEPruio & YaCTHIIB;

b) maiiti mpoduie noreHManbHOrO O ¥

¢) monuy:o suepruo W uacThipL.

Ne 2 «KBanTOBOMEXaHMYECKAst MO/ aTOMa BOJOPOIa»

1. AToM BOOpO/a HAXOIUTCS B COCTOSIHIH 2.

d) moctpouts panuanbHyro BoHOBYIO (yHKiH0 R2,1(r) 1 oTHOpMHPOBATH e¢;

€) TMOCTPOUTh BOJHOBYIO ()YHKIIHIO %-ll(r'ﬂ'q’)aTOMa BOZOpPOJa B 3aJaHHOM KBAaHTOBOM

[ 3 -
cocTostHuH, ecitu yrimosas Gynkums Y2,1,1(q, j) umeer Bug Y2,1,1(q, j) = V¥ sing € l";
f) mocTpouTth QYHKIHIO MTIOTHOCTH BEPOSITHOCTH JIOKATU3ALUH 3JICKTPOHA B LIAPOBOM CJIOE HA
paccrostaun ¥ ot sipa;

0) HaifTu HanGolee BEPOSTHOE PACCTOSIHUE | A 3IIEKTPOHA 0 SIPA;

h) mapucoBath rpad¥K MIIOTHOCTH BEPOSITHOCTH, IIOCTPOEHHOM B 11. d);

I) HaliTH cpelHEe pPacCTOSHHME JJIEKTPOHA [0 sApa W yKa3arh Ha rpaduke MOCTPOSCHHON
IUIOTHOCTH BEPOSTHOCTH;

) nai 5 r<Fy.
J) HaUTH BEPOSITHOCTH JIOKAJIM3ALMH DJICKTPOHA BHYTPH 00JIaCTH y

K) HapucoBath rpaMk IJIOTHOCTH BEPOSTHOCTH YIJIOBOTO PACIIPEICICHHS JICKTPOHA;

[) BBIYMCINTE OPOUTANBHBIN, CIIMHOBBII U MOJHBIA MEXaHHYECKHE MOMEHTBI aTOMa;

M) HaWTH yroj MeXAy OpOUTAIbHBIM M CIHHOBBIM MEXaHHYECKUMU MOMEHTAMH;

N) HapUCOBATh BEKTOPHYIO MOJIEIb aTOMa JUIS COCTOSHUS 2);

0) HAWTH YacTOTY MEPEX0Jia U3 COCTOSHUS 2 B OCHOBHOE COCTOSIHHE;

P) HaiiTH BEMMYMHY CMEIICHUS 36eMaHOBCKHX KOMIIOHEHT YPOBHsS 2P BO BHELIHEM MarHUTHOM

noJie HampsHKEHHOCTH H= ﬁxj'"c;

3amaua 1. OneHuTh 4ncio (OTOHOB PABHOBECHOTO AJEKTPOMATHUTHOTO U3JIYUYCHHS B €IMHUIIE
o0bema npu Temrneparype 300 K.

3amava 2. Vicxoast W3 COOTHOIICHHS HEONPEISICHHOCTH OIEHUTh DHEPTHI0 MOHU3AIMHA aToMa
BOJIOPOJIa U3 OCHOBHOTO COCTOSIHUSI.

3amaua 3. [loreHIMan MOHU3AIMKA aTOMa Cs paBed 3.89 sB. Ompenenuth KBaHTOBBIN nedekT
OCHOBHOI'O COCTOSTHHS.

3amaua 4. OmpenenuTb cpenHee M HauOoyiee BEPOSITHOE YlajeHHWE SJEKTpOHAa OT sjpa B
OCHOBHOM COCTOSIHMM aTOMa BOAOPO/A.

Bagaua 5.ITloTok wuactumi ¢ omeprueil £ paccemBaeTcss Ha IPAMOYTONBHON — CTYNEHBKE

BBICOTOM Fﬂ. Onpenenutb BEPOSITHOCTH MPOXOXKJIEHUS U OTPAKEHUSI.

3agava 6. HanumuTe 5S1IeKTpOHHbIE KOH(PUIypalMd TEpBBIX ISTH 3JIEMEHTOB TaOJHUIIBI
MenneneeBa. Bocronb3oBaBimuch mpaBmiiaMyd XyH/1a, ONPEIEIUTE UX OCHOBHBIE TEPMBI.

3agaua 7. YKaXdTe Nepexojbl, oOpa3ylolle TOHKYIO CTPYKTypy TOJIOBHOM JIMHUU CEpUH
banbMepa B ciekTpe aroma BOAOPOAA.

3agaua 8. HapucoBaTh cxeMy pacIlEIUIEHHSI M BO3MOMKHBIE MEpeXO/Abl MEXIy YPOBHIMHU

2 2
TCPMOB F o u 3 B cJIabOM MarHUTHOM IIOJIC.
7. quﬁno-MeTounquKoe N MAaTEPUAJbHO-TEXHUIECCKOC o0ecneuyeHue AUCHUIIINHBI

7.1. Y4eOnas aureparypa:

OcHOBHas uTeparypa

1.MarBeeB A. H. Atromnas ¢usuka. Onukc. Mup u O6pazoBanue, 2007.

2. CusyxuH /1. B. Atomnas u sipepHas ¢pusuka. Tom 5. M.: ®uzmarnur, 2002. - 394 c. /9bC

- 3. IlInonbckuit J. B. AtomHas ¢uzuka. B 2 1. Jlans, 2010.




JononHuTenpHas Mreparypa

1. Tonpaun JI. JI. BBenenue B aToMHYI0 (Gu3HKy. MHCTUTYT KOMIBIOTEPHBIX HCCIIEIOBAHUM,

2005.

2. Uponos U. C. CoopHUK 3a7a4 110 aTOMHOU U siepHoM pusuke. Jlanp, 2002,

3. Jlannay JI. JI. KBantoBas mexanuka /JI. JI. Jlangay, E. M. Jludmmun — M. Hayka, 2008.
4. Kutrens Y. BBenenue B pusuky TBeporo Tena. - M. dusmarrus, 2012.

5. MunanteeB B. I1. ®u3uka aroma u aToMHbIX siBeHud. M.: A6puc, 2012. - 399 c. //ObC

7.2. UnTEepHeT-pecypchl

Ha3Banue pecypca

Ccbuika/noctyn

OnekTpoHHass OubOnMoTeka oHNaH «EIWHOE OKHO K
00pa3oBaTeILHBIM peCypcam»»

http://window.edu.ru

«O0pa3zoBatenbHbIil pecypc Poccuny»

http://school-collection.edu.ru

@DenepalibHbIl 00pa30BaTENbHBIN MOPTAN: YUPEKICHHUS,
nporpammsl, cranaaptsl, BY3s1, Tectel EI'D, TNA

http://www.edu.ru

®denepanbHbIA LIEHTP MH(OPMaLMOHHO-

obpazoBarenbHbIX pecypcoB (DLINOP)

http://fcior.edu.ru

Pycckas BupTyanbHast Oubinorexa

http://rvb.ru

ExxenenenbHuk Hayku U oOpaszoBanus IOra Poccuun
«AxageMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas snektponnas 6ubnuoteka «e-Library»

http://elibrary.ru/defaultx.asp

DnekTpoHHO-O0ubmoreunas cucrema IPRbooks

http://www.iprbookshop.ru

DIIeKTPOHHO-CIPaBOYHAsl CUCTEMa OKYMEHTOB B cdepe
oOpa3zoBanus «MHpopMuo»

http://www.informio.ru

HNudopmannoHHo-nipaBoBas cucrema «l apant»

CereBas BepcHsi, JOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPAaTUBHOM
cetu Uarl'y

OneKTpoHHO-0nbnoTeyHas cucrema «fOpait»

https://www.biblio-online.ru

~
w

. IlporpammHoe o0ecnieuenune

. Microsoft Office 2007, 2010, 2016
. Antusupycnoe [10 Kaspersky endpoint security
. CnpaBouHO-nipaBoBas cucrema “I'apant”

O 0 9 N O &~ WODN P

10. IIporpammuslii npoaykt MATLAB 6.

7.4. MaTepuajJbHO-TeXHHYECKOe o0ecrneyeHue

. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
. Microsoft Windows server 2003, 2008, 2012, 2016

. Onepannonnas cucrema Microsoft Windows XP Professional.

. [Maket mpuxmnagueix nporpamm Microsoft Office 2003 Professional.
. [IporpamMMHBIil mponykT «AHTHBHPYC Kacmepckoroy.

. [IporpamMmustii mponykt FineReader 7.0 Professional Edition.



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

Aynuropus Nell7

386132, Pecnybnuka MHrymerus, r.0. ropos
Haspans, r.Ha3zpans, Tep. 'amyp3neBckuii
aJMUHUCTPATUBHBIN OKPYT, Y. MarucrpaibHas,
1. 39«a» Aya. Nel17. ITnomans 71.6 M2

CrnenunanM3upoBaHHas yueOHast MeOeIb
JUTSE 00YJArOIIUXCS M MPENO/IaBaTeNs,
TEXHUUYECKHE CPEJICTBA OOyUEHUs
(KoMIIBIOTEpHAsI TEXHUKA, TOCKA,
MyJIbTUMEANIHOE 000pyI0BaHHE:
MHTEPAaKTUBHAsI IOCKA, IPOEKTOP); JOCTYII
K UH()OPMALIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu VIHTepHeT;
y4eOHO-METOIMYECKUE MaTePUAIIbI

JUist IpakTHYeCKUX U JTa00PaTOPHBIX 3aHITUN
Ne305

386132, PecnyOsinka UHTYymeTus, r.0. TOpO
Hazpans, r.Ha3zpans, Tep. 'amyp3ueBckuii
aJMUHUCTPATUBHBIN OKPYT, Y. MarucrpaibHas,
I. 39«a» Aya. Ne305.

[Tnomans 36.1 m?

Crnenuanu3upoBanHas yuyeOHas MeOenb
JUTsE 00yYarOIIUXCsl U TIPENoaBaTeris;
TEXHUYECKHE CPEACTBA O0yUCHHS
(HOYTOYK, TOCKa); 00€CTIeUeH TOCTYIT K
UH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn HTepHeT;
y4e0HO-METOINYECKUE MaTepUaIbI.
KommiekT yueOHO-1abopaTopHOro
o0opynoBaHus «AToMHast QPU3HKAY

Jliis caMocTosTeNbHON PabOThl 00yUarOIIHUXCSL.
Aynuropust Ne 116

386132, Pecnybnuka MHrymeTus, r.0. Topoj
Haspans, r.Ha3spans, Tep. ['amyp3ueBckuit
aIMUHHMCTPATUBHBIN OKPYT, yiI. MarucrpanbHasi,
1. 39«a» Aya. Nell16.

ITnomane 36,2 M2

Pabouue mecta aiia oOydaromuxcs,
TEXHUYECKHE CPEACTBA O0yUCHHS
(HOyTOYK, TOCKA), TOCTYH K CETH
WuTepHer, yueOHO-METOANYECKHE
MaTepHalbl, SJIEKTPOHHbIE
00pa3oBaTeIbHbIE PECYPCHI.




PabGouas mporpamMma aucHUIUIMHBI «ATOMHas (u3uKa» cocTaBieHa B COOTBETCTBUU C
tpeboBanusiMu ®I'OC BO no Hampasienuto noarotoBku 03.03.02 dusmka, yTBEp:KIEHHOTO
npuka3zoM MuHHCTepcTBa 00pa3oBaHusl U Hayku Poccuiickoit deneparnuu ot « 07 » aBrycra 2020
r. Ne 891.

[Tporpammy coctaBui: cT. mpenoaasarensd kadenpsl «Pusuka» JI.M. Jlynypros

[Iporpamma ono6peHa Ha 3acenanuu Kadenpol «PuzrKa»
[TpoTokon Ne 9 ot 24.03.2026 rona

[Tporpamma otobpeHa Ha 3acenanuu Kadeapsl «Pu3nka»

ITpoTokon Ne 11 ot «27» anpens 2026 rona.

[Tporpamma onobpeHa YuebHO-MeTOANUECKON KoMUCCcHEeH (pu3nko-mareMaTndeckoro pakyabTeTa

[Tpotokon Ne 6 ot «28» anpensa 2026 roxa.



CBeleHnsi 0 mepeyTBep:KIeHUN MPOrpaMMbl HA OYepeqHOil y4yeOHBbIH roJx U perucTpanun
H3MeHEeHU

Y4eOHBIN Pemenue kadgeapsl BHeceHHbIE H3MEHEHUS [Monmuce 3aB.
roJ Ne MPOTOKOJIA, kadempoit
maTa)




MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OGPA3OBAHUS
POCCUMCKOM ®EJEPALIIU
®EJEPAJIBHOE TOCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJILHOE
YYPEKIEHUE BHICIIEI'O OBPA3OBAHUS
«MHT'YIICKUMA TOCYJAPCTBEHHBIA YHUBEPCUTET»

®U3UKO-MATEMATHYECKHAN ®AKYJIBTET

KA®EJIPA_  ®U3IUKA

COT'JIACOBAHO YTBEPXKIAIO
PykoBoauTe1h 00pa3oBaTeILHOMN TPOrPaMMBbI JlekaH (hU3HKO-MaTEeMaTHYECKOro (aKyabTeTa
/ Haneruesa M. A. /Kyne0yxes B. C.
or« 21» 05 2024r. or« 21» 05 2024r.

®OHJ OHEHOYHbIX CPEACTB
10 JUCHUILIMHE KATOMHAs (PpU3uKa»
(uHOeKC OUCYUNTIUHBL NO YYeOHOMY NIAHY, HAUMEHO8AHUe OUCYUNTUHBL (MOOYI5))

HanpasieHnue moaroToBku —
03.03.02 Ddusuka

(k00, HaumeHosaHue)

Hanpasnennocts: ®@u3uka

KBanudukanus BbITyCKHUKA — OAKA1A8p usuxu

®opma 00yueHus ouHasl

Marac, 2026
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@OoH/T OLEHOYHBIX CPEJCTB MO IUCHUIUIMHE «ATOMHas (M3MKa» BKJIIOYAET BCE BUIBI OIEHOUHBIX
CPEICTB, MO3BOJISIIOIIMX IPOKOHTPOJIUPOBATH OCBOCHHE OOYy4YaAIOUUMUCS MpOo(ecCrOHAIbHBIX,
obmenpopecCHOHANBHBIX U MPOPECCHOHATBHBIX KOMIETEHIUH, MpeaycMOTpeHHbIX DenepanbHbIM
o0pa3oBaTelbHBIM CTaHIAPTOM BBICIIET0 OOpa3oBaHus 1o HampapieHuro mnoarotoBku 03.03.02_
dusnka (kBanudukanus «bakanaspy») u padoyeil mporpaMMoi TUCHUILINHBI «ATOMHAs (pru3uKay.

Ha3navenue poHIa OLIEHOYHBIX CPEICTB

®onn oneHounbix cpeactB (POC) cocraBusiercs B cooTBeTcTBUU ¢ TpedboBanusiMu ®I'OC BO st
MIPOBEJICHUSI TPOMEKYTOYHOUW aTTecTallid OOydJarolmuXcsl MO TUCHUILUIMHE «ATOMHas (Qu3uka» Ha
COOTBETCTBHE WX Y4EOHBIX JIOCTH)KEHUH IOATAIHBIM TPEOOBAaHUSM COOTBETCTBYIOLIEH OCHOBHOM
npodeccuonansHoil o6pazoBarenbHOi Tporpammbl (OITOIT). @OC sBnseTcs COCTAaBHON YacThIO
paboueii MporpaMMbl TUCHUTIIHHBI.

@oHJI OIICHOYHBIX CPEACTB I MPOBEACHUS MPOMEKYTOUHOM arTecTali OO0Yy4arolUXcs I0
TUCHUIUTNHE «ATOMHAas (pU3MKa» BKIIOYAET B ceOsi: MepeyeHb KOMIIETEHIIUI ¢ yKa3aHUEM 3TaloB HX
¢dbopmupoBanust B mporecce ocBoeHust OIIOII; ommcanue mokazaTeneldl M KPUTEPUECB OICHUBAHUS
KOMITETEHIIMI Ha pa3iMyHBIX dTamax uX (OpPMHUPOBAHUS, ONMCAHUE IIKAJl OLICHUBAHUS, TUIIOBBIC
KOHTPOJIbHBIC 3aaHVsI U MHBIC MaTepUATbl, HEOOXOMMEBIC JIUIS OIEHKH 3HAHWUW, YMEHUH, HABBIKOB U
(unu) ombITa AESATETBHOCTH, XapaKTEpHU3YIOIIUX ASTanbl (OPMUPOBAHMS KOMIIETEHIMI B Ipoliecce
ocBoerust OIIOII; meromuyeckue Marepuaibl, OMPEACISAIONIME MPOLEIYPhl OLICHHUBAHUS 3HAHUMH,
YMEHUH, HaBBIKOB U (WJIM) OMNbITa JEATEIbHOCTH, XapaKTEpHU3YIOIUX JTarbl (OPMUPOBAHUS
KOMIIETCHITUH.

@DOH/J OLIEHOYHBIX CPEJCTB CHOPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHITUIIOB OIICHHUBAHMUS:

- BAIMIHOCTH: OOBEKTHI OIEHKH JIOJKHBI COOTBETCTBOBAThH NTOCTABJICHHBIM LIETISIM O0YUEHUS;

- HAQJEKHOCTU: HCIOJIb30BAaHUE €AMHOOOPA3HBIX CTAHIAPTOB U KPUTEPHEB Ui OLIEHUBaHUS
JIOCTHKEHUH;

- 00bEKTUBHOCTH: Pa3HbIE CTYACHTHI JOJKHBI UMETh PaBHBIE BO3MOXKHOCTH JJOOUTHCS ycIexa.
OcHoBHbIMU nTapaMeTpamu U cBoiicTBamu @OC sBIAIOTCS:

- TpeaMeTHas HampaBJICHHOCTh (COOTBETCTBHE TPEAMETY HW3YYCHHs] KOHKPETHOH yueOHOMU
TUCITUTUTUHBI);

- coaepxkaHHe (COCTaB M B3aUMOCBSI3b CTPYKTYPHBIX EIHHHII, OOpa3ymoIIMX COJep:KaHue
TEOPETUYECKON U MPAKTUYECKOM COCTABIISIOMINX YUEOHOH TUCUUIUIMHEI);

- 00beM (KOIMYECTBEHHBIN COCTaB OLIEHOYHBIX CpelicTB, BXoasanmx B POC);

- KayecTBO oleHOuHbIX cpeAactB U @OC B 1enoMm, obdecreynBaroniee MOJyueHue OObEKTHBHBIX U
JIOCTOBEPHBIX PE3YyIbTAaTOB MPH MPOBEAECHUU KOHTPOJIS C PA3IMUYHBIMU LETSIMHU.

LIOEPEYEHb KOMIETEHIMA C YKA3BAHHEM 3TAIIOB UX ®OPMHUPOBAHMUSI B
MNPOLHECCE OCBOEHUA OBPA3OBATEJIBHOU ITPOI'PAMMBI
1.1 Ilepevyens popMupyeMBbIX KOMIIETECHIIUH

Kox HanMeHnoBanue 11 ukatop JOCTH)KEHMSB ~ pe3ylbTare  OCBOCHHS
KOMITETCH- [KOMITETEHIIUH KOMITETEHIIUH TTUCIUATIIMHBL  00yJaromuncs
1007051 (3aKpennienHblll 3a OUCYUNTIUHOL)  |TOJTAKEH:

VK-2 Criocoben omnpenensats YK-2.1. Onpenenser kpyr 3anad B[3HATH TEOPETUYECKUE
KpyT 3aJa4 B paMKax[paMKax MOCTaBIIEH OCHOBBI, OCHOBHBIE€ MOHSTHS,
[MOCTABJICHHOW M MHOW II€JIM, OMpENEseT CBA3U[BAKOHBI M MOJEIH OCHOBHBIX
BHIOWPATH €)Xy HUMU; a3JeNnoB (U3HKHY;

O TUMAIIBEHBIE K-2.2. Tlpemmaraer crnocoObl|YMeTh IOHUMATh, U3JIaraTh M
CIIOCOOBI UX PEIICHUS,peleHus] MOCTABICHHbBIX 3a]a4 U|[KPUTHUYECKH aHAIM3HPOBATh

21



CXOMS U3|0’KUIaEMble pe3yabTaThl;(PU3NYECKYl0  HH(POPMALHIO.
1eiiCTBYIOLINX OLICHUBAET npeioxeHHbie|l loap30BaThCS
[IPaBOBBIX HOPM,[CIIOCOOBI ¢ TOYKM  3PEHHUA[TEOPETHUUECKHMU OCHOBaMH,
MMEIOIINXCS PECYpPCOBICOOTBETCTBHUSI 1I€TTH MPOCKTA; 3aKOHAMHU u MOJIEeTISIMY|
i OrpaHUYECHUI VK-2.3. Ilnanupyer peanu3anuro|pU3UKH;
Bagay B 30HE cocii|Bi1ageTrb  QU3MYECKUMH U]
OTBETCTBEHHOCTH  C  y4€TOM[MAT€MaTHYECKUMH METOAAaMH
IIMEIOIINX CSI pecypcoB n[o0paboTKH u aHanM3a
OTpaHUYCHUH, neiictByromux[uHGopManmn - B obiacTy
PaBOBBIX HOPM; OCHOBHBIX Pa3/esioB (PU3UKU.
OIlIK-1 Cnocobern mpumeHsATHOIIK-1.1. Oo6mamaer 06a3oBbIMH3HAET (U3HMYECKHE OCHOBBI
0a30Bble 3HAHMS BBHAHMSAMH B OOJIACTH (PU3UKO-MEXAHUKH, MOJIEKYJISIPHOM]
obsacTu (hU3UKO-MATEeMAaTHYECKUX HayK,(pU3HKH, MPUPOY KOJIcOaHUH]
MaTeMaTHYECKUX UHEOOXOJUMBIMH  JIISI  PELICHHSU BOJTH, OCHOBB]]
€CTECTBEHHBIX HayK BIpOo(eCCHOHATIbHBIX 3a]a4. TepMOIUHAMUKH,
cdepe cBoeOINK-1.2. AprymMeHTHpOBaHHOPJIEKTPUYECTBA U MarHeTu3Ma,
npodeccnoHanbHOM  [IpUMEHsIET (PU3NYECKHE 3aKOHBI MONTHUKH, OCHOBBI aTOMHOU U
NESITEIbHOCTH. MaTeMaTHYeCKUe  METOAbl  JUISASIEPHON (QHU3UKH, MOHHMAET
[pEIIeHUs 3a/1a4 TEOPETUUYECKOrO UIUPOTY M OTrPaHMYEHHOCTH
MIPUKJIaJHOTO XapaKTepa. PUMEHEHHUS bu3uKy
OIIK-1.3. OO0mnagaeT HaBBIKAMHUHCCIEIOBAHUIO MPOIECCOB H
TEOPETUYECKOIO WABICHUA B  TPUPOAEC U
HKCIIEPUMEHTAILHOTO oO1iecTBe.
MCCIIEIOBaHUS 00BEKTOBY MEeT HCII0JIb30BAaTh
npodeccroHanbHOM TeOpeTHYecKre 3HaHHUsS Mpy
eI TeNIbHOCTH, pelIeHNs00bICHEHUN pe3yJIbTaToB
npoecCUOHANBHBIX ~ 337a4  BPKCIIEPUMEHTOB, IPHUMEHSTH)
o0nacTi (U3MKA W CMEXKHBIX CBHAHUS B 00J1aCTH (PUBUKHU IS
Hel €CTECTBEHHOHAYYHBIX0OCBOCHHUSI
TTVCLIATIINH. oOuienpogeccuoHaIbHbIX
JMUCLUIUIMH W PELIeHHus
npodeccnoHalbHBIX  3ajady,
OLICHUBACT JIOCTOBEPHOCTD
[OJIy4E€HHOTO peteHus
3aJauu.
Bianeer HaBbIKaMHy|
(u3NYeCKUX  UCCle0BaHUM,
criocoOeH nepeaaBaTh
[pe3yJIbTaT MIPOBE/ICHHBIX|
HCCIIETOBAaHNN B BUIIE
KOHKPETHBIX PEKOMEHJAlUN B
TEpMHUHAX MIPEAMETHOM]
00JacT 3HAHUS.
1K -3 TOTOBHOCTBIO [IK-3.1. Tlonumaer ¢usnueckueBnaners: METOJaMU
[IPUMEHSTD HAJOCHOBBI METOJIOB M  CPEIACTBAHAXOXJAEHUs,  OoTOOpa U
[IPAKTUKE peoOpa3oBanus  UHGOPMAIUU,O0ObETUHEHUS Pa3JInYHBIX
npodeccuoHaabHble  [0OMeHa uHpopmanuen HaMETOJI0B IIPOBEICHUS
BHAHUS  TEOPUM  H[PACCTOSTHUU c MOMOUIBIO(DU3HUUECKUX HCCIEA0BaHUH.
METO/I0B  (PM3UYECKUX[PATUOIIEKTPOHHBIX  CPEACTB  H|Y METh: OCMBICJIEHHO
MICCIIETOBAHMI TEXHOJIOTH. BHIOMpATh HAayYHBI MeETOJ
[1K-3.2. Bmageer MeTOAOJIOTHEN[IPOBENAECHHUS du3nueckux;
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MAaTCMAaTUYCCKOI'O HCCHGHOBaHHﬁ.

[1K-3.3. Ilpumenser uudpoByrO
TEeXHUKY TIpU 00pabOTKe JaHHBIX
Npu  COOJIIOJIGHUU  OCHOBHBIX
TpeboBaHMii  MH(POPMAITUOHHON
0€301MaCHOCTH.

[1K-3.4. IIpumensieT coBpeMeHHbIE
MHGOPMAIIMOHHBIE CPEACTBA MpHU
[OJIrOTOBKE JAHHBIX npu
COCTaBJICHUH 0030pOB, OTYETOB U
HAYYIHBIX TTYOJIUKAII.

MOJICTTUPOBAHUS ¢duznueckux|3HaTh: CroOcoObl OMpeesieHus
nporeccoB U O0OBEKTOB Ha 0ase[BUIOB u THUIIOB
KaK CTaHJIapPTHBIX MAKeTOB[IPOPEeCcCCUOHANBHBIX 3a1ad, 4|
ABTOMATHU3UPOBAHHOTO TaK’K€ METOJbl MX PpELICHUS
[IPOCKTUPOBAHUS U UCCIICOBAHMIA[IPU MPOBEIEHUU (HU3HUECKUX|
TaK u CaMOCTOSITENIHOCCIIEI0OBAaHU I

CO3/1aBaEMBbIX OpPUTHHATIBHBIX

[IpOrpamM.

1.2 9TAIIBI ®OPMUPOBAHUS KOMIIETEHIIUI

Ne TeMBI Tema (pa3aes TeopeTH4ecKOro 00y4eHust) AU CHUIITHHBI

1 Tema 1. BBegenue. DkcriepuMeHTaIbHbIE OCHOBBI aTOMHON (hU3UKU

2 MexanucTuyeckass KapTuHa Mupa. DiekTpoauHamuka. [lmaHerapHas mozenb
atoma Pesepdopna. ToxaecTBEHHOCTh M yCTOWYMBOCTH aTOMOB. M3imyueHue
yepHoro tena. Popmyina [nanka

3 JluckpetHocTh  ypoBHEH  3Hepruu. ONTHYECKHE  CIEKTPBl  aTOMOB.
CrnekTpanbHble cepurd U cHekTpaibHble Tepmbl. lloctynatel bopa. Atom
BOIOpOAA

4 BonnoBble cBoiicTBa MukpodacTull. ['mnoresa ae bpoind. DxcneprMeHTHI
JIoBuccona u JIxepmepa. BonHoBble nakerbl. CHEKTp BOJHOBOTO IIAKETA.
®da3oBas U rpynmnoBasi CKOpOCTH.

) CootHomienue HeornpeaenaeHHocTell [eiizenOepra. Y CTOWYMBOCTD BOJHOBBIX
nakeToB. OHU3n4ecKuii CMbICII BOJIH e bpois.

6 Pu3nyecKue NPUHIUIBLI KBAHTOBOM MEXAHUKHU

7 CobOcTBeHHbIE (YHKIMH, COOCTBEHHBIE 3HAUEHUS M UX (PUINYECKUI CMBICIL.
Cpennee 3HaueHume. OrmepaTop KUHETHYECKOM »Heprun. OrnepaTopbl
KOOpAMHATHI, IOTEHIIMAJILHOW SHEPTUH.

8 Paznen 2.

9 BonnoBast Qynkuus. CoiictBa BOJHOBOM (yHKImH. BomHoBas QyHKIusA
cBoboaHoi wactunbl. [lpuHumun cynepnozunuu. Ormnepatop IpOEKLUU
MMITyJIbCA.

10 Namunpronnan. Crammonapuoe ypaBHeHue lllpenunrepa. CxkoOku Ilyaccona.
@opmasibHasg cXema amnnapara KBaHTOBOM MexaHUKHM. HecranuonapHoe
ypaBHenue Illpenunrepa. YpoBHu sHepruu. OJHOMEpPHBIA MOTECHIIUATbHBIN
SUIMK: SHEPreTUYECKHe YPOBHU, BOJHOBbIE (DYHKIIMH.

11 KBaHTOBass MexaHMKa KOJUIEKTHBA 4acTHll. Y paBHeHue lllpeannrepa mist 1Byx

MUKpPOYaCTHL. ToxaecTBeHHbIE YaCTHUIBI. CuMMeTpUyHbIE u
aHTHUCUMMeETpUYHbIe BoJHOBBIE QyHKIMH. [Ipunimn [Taynu.
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12

CIICKTPBHI.

[Tepuoanueckas
KOH(UTypanus.

cucreMa
IIpaBuna XyHnna.

9JICMCHTOB

Meuneneesna.
OCHOBHOE COCTOSHHE.

DJIEKTpOHHAA
Peurrenosckue

IlepeyeHb KoOMIeTEeHUMH € YKa3aHHEM 3TanoB HMX (opMuUpoBaHMSI B Ipolecce OCBOCHUS
o0pa3oBaTe/ibHOI NPOrPaMMBbI

KO dranbl GOPpMUPOBAHUS KOMIIETEHIIUI (TeMBbI M CIIUAIJIVH)
KOMIIeTeHIIUH

1 2 3 4 5 6 7 8 9 10 11 12
YK-2. + + + + + + + + + + + +
OIIK-1 + + + + + + + + + + + +
I1K-3 + + + + + + + + + + + +

ILOIIUCAHUME NOKA3ATEJIEH U KPUTEPUEB OLIEHUBAHHSI KOMITETEHIIUI HA
PA3JIMYHBIX DOTAIIAX UX ®OPMUPOBAHUSA, OIIMCAHUE HIKAJI OHIEHUBAHUSA
2.1 Crpykrypa (oHIa OLEHOYHBIX CPeACTB JIA TEKYWIero KOHTPOJA M IPOMEKYTOUYHOM

arTecTalnu
Netembl | kom ~ KoHTponupyemo# | HammeHOBaHME OIIEHOYHOTO CPEJICTBA
KOMIICTCHIIMM WA €€ | TeKYIIHi KOHTPOJIb MIPOMEKYTOUHAS aTTECTALIHS
4acTu
1 YK-2 -TecToBble 3a1aHu; 3adeTHbIE BOIIPOCHI
OIIK-1 -BOIIPOCHI JIJI51 OOCYKICHHUS;
I1K-3 -3a/1a4U.
2 YK-2 -TecroBbie 3agaHus; 3aueTHbIe BOMPOCHI
OIIK-1 -BOIIPOCHI JIJIs1 00CYKICHHS,
[1K-3 -3a/1a4yy.
3 YK-2 - JJaboparopuas paboTa; 3aueTHBIC BOTIPOCHI
OIIK-1 -TecToBbIe 3a1aHUS;
[1K-3 -BOIIPOCHI /17151 OOCYKICHMUS;
-3a]1a4M.
4 YK-2 -TecroBble 3ananus; 3adeTHbIE BOIPOCHI
OIIK-1 -BOIIPOCHI /17151 OOCYKICHMUS;
I1K-3 -3a]1a4M.
5 YK-2 - JJaboparopnas pabota; 3adeTHbIE BOIIPOCHI
OIIK-1 -TecToBble 3a1aHUS;
[1K-3 -BOIIPOCHI /17151 OOCYKICHMUS;
-3a]1a4M.
6 YK-2 - JJaboparopuas paboTa; 3aueTHBIC BOTIPOCHI
OIIK-1 -TecToBbIe 3a1aHUS;
[1K-3 -BOIIPOCHI JIJIs1 OOCYKICHMUS;
-3a]1a4M.
7 YK-2 - JJaGoparopnas pabota; 3adeTHbBIE BOIIPOCHI
OIIK-1 -TecToBbIe 3a1aHUS;
[1K-3 -BOIIPOCHI JIJIs1 OOCYKICHMUS;
-3a]1a4M.
8 YK-2 - JJaboparopHuas padoTa; 3aueTHBIC BOTIPOCHI
OIIK-1 -TecToBbIe 3a1aHUS;
[1K-3 -BOIIPOCHI JIJIs1 OOCYKICHMUS;
-3a]1a4M.
9 YK-2 - JJaboparopHuas paboTa; 3aueTHBIC BOTIPOCHI
OIIK-1 -TecToBbIe 3a1aHUS;
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[1K-3 -BOTIPOCHI JIJIs1 OOCYKICHUS;
-3a/1auu.
10 VK-2 -TecToBbIE 3aJaHKA; 3adeTHBIC BOIIPOCHI
OIIK-1 -BOIIPOCHI IJI51 00CYKICHHUS,
[1K-3 -3a/1a4y.
11 YK-2 -TecToBble 3a1aHu; 3adeTHbIE BOIPOCHI
OIIK-1 -BOTIPOCHI JIJIs1 0OCYKICHUS;
I1K-3 -3a7a4H.
12 VK-2 -TecToBBIE 3aJaHHA; 3adeTHBIE BOIIPOCHI
OIIK-1 -BOIIPOCHI 17151 00CYKICHHUS;
[1K-3 -3a/1a4y.

2.2 KPUTEPUM OIEHUBAHWA KOMIIETEHIMI HA PA3JIMYHBIX DTANAX HX
®OPMUPOBAHUA 11O BUJAM OLHEHOYHBIX CPEJICTB

No
/a

HaumenoBaunue
OIIEHOYHOTO CpeICTBA

XapakTepucruka
CpencTBa

OLCHOYHOI'O

IIpencraBnenue
OLIEHOYHOI'O CpeJCTBa B
donme

YCTHBIE OIIEHOYHBIE CPEJICTBA

1

CobecenoBanue, yCTHBIN
ompoc

CpencTBo KOHTPOJIS, OpraHU30BaHHOE
KakK cIierajbHas Oecena
mpenojaBarenss ¢ oOydJarommmcs Ha
TEMBbI, CBSI3aHHBIE C  U3y4aeMOu
JUCLUIIIMHON, M pPAacCUMTaHHOE Ha
BBISICHEHHC o0beMa 3HAHUH
oOydaromierocss Mo OIpeleIeHHOMY
pasneny, TeMe, mpooseme u T.1.

Bompocskl
TeMam/paszenam
JUCIUILTAHBI

10

Komnoxsuym

CpenctBo KOHTPOJIS YCBOGHUS
y4eOHOTO MaTepuaja TEeMBI, pa3jiesa
WIH pas3zenon JTUCIHUILTUHBL,
OpraHMW30BaHHOE KaK y4eOHOe 3aHsTHE
B BUJIE cobecenoBaHus
MIPENO/IaBaTelis ¢ 00y4JarOIUMHCS

Bormpocst
TeMam/pazzenam
JUCLIUILINHBI

o

Joxman, cooOmenue

[TponykT caMocTOsTeNbHOW pabOThI
oOyyarormerocs, MPEACTABISIONNN
co0oif MyOJIMYHOE BBICTYIUIEHHE IO
IIPEJICTaBICHUIO MOJTy4YEHHBIX
pE3YJIBTaTOB PELICHUs ONPEIEICHHON
y4eOHO-TTPaKTHUECKOH, y4eOHO-
HCCIIEIOBATENIbCKOW  WJIM  HAy4YHOU
TEMBI

Temnl
COOOIIEHU I

JIOKJIaJ0B,

ITMCBMEHHBIE OIEHOYHBI

E CPEJICTBA

4

Pedepar

[IponykT camMoCTOATENEHON paboOTHI
CTYAEHTa, TMPEICTABIAIOUMI co00ii
KpaTKO€ W3JI0)KEHHE B IMHCbMEHHOM
BUJE  MOJYYEHHBIX  PE3YJbTaTOB
TEOPETUYECKOTO aHanM3a
onpeneNeHHoW  HayyHOW  (yueOHo-
HCCJIEIOBATENbCKOM) TEMBI, TI€ aBTOP
packpblBaeT  CyTb  HCCIIELyEeMOM
npo0JieMbl, TNPUBOAMUT  Pa3IUYHbIE

Tewmbl pedeparon
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TOYKH 3pCHUsA, a TAKXKE COOCTBEHHEIC
B3IJIs14bI HA HEC.

5 Tect

Cucrema CTaHJAPTU3UPOBAaHHBIX | DOH TECTOBBIX 3a/IaHUM
3aJJaHuH, MTO3BOJISAIONIAS
aBTOMAaTHU3UPOBATH 111010} (531 0% )%

U3MEPEHMS YPOBHS 3HAHUM UM yMEHUHI
00ydJaronerocs.

6 | KouTtponbsHas pabora

CpenctBo IIPOBEPKHU YMEHUH
HNPUMEHATh MOJYYEHHbIC 3HAHMS JUISA
pelIeHus 3a/a4 OIpPEAETICHHOrO THUIA
110 TEME WM Pa3Jeny

KoMIUIEKT KOHTPOIBHBIX
3aJlaHuH 110 BapuaHTaM

7 | JJaboparopnas pabota

CpeactBo Uil 3aKpeIUIEHMS U
NPAaKTHYECKOr0 OCBOCHHS MaTepuaja
10 OIPEAEICHHOMY pa3feily

Kommiekt
J1a00paTOPHBIX 3aaHUI

8 3agada

DTO CpPEeACTBO  PACKPBITUS  CBSA3HU
MEX1Y JaHHBIMH UM  HCKOMBIM,
3alaHHbIE  YCJIOBMEM  3aJaud, Ha
OCHOBE Yero Haj0 BBIOpaTh, a 3aTeM
BBIIIOJIHUTh JIEUCTBUS, B TOM YHCIIE
apumernyeckue, U JAarb OTBET Ha

3amanus 0o 3agadam

BOIIPpOC 3a/la4u

A) KPUTEPUU U HIKAJIA OHEHUBAHUSA OTBETOB HA YCTHBIE BOITPOCHI

Ne i/t

Kpurepuu onenuBanus

KomuuectBo | Ouenka/zauer

0aJUI0B

1) momHO W apryMeHTHPOBAaHO OTBEYAaeT IO
COJIEP’KaHUIO 3aJIaHus;

2) oOHapyXuBaeT TOHHMMaHUWE MaTepHana, MOXKET
000CHOBAaTH CBOHU CYXKACHW, IPUMCHUTL 3HAHHWA Ha
MpaKTHUKE, MPHUBECTH HEOOXOAUMBIE TpPUMEpHl He
TOJIBKO 1O Y4YeOHHKY, HO U CaMOCTOSATEIbHO
COCTaBJICHHBIE;
3) wu3naraer

IMPaBUJILHO.

Martepurall IOoCICa0BATCIBHO n

10 OTJIMYHO

CTYIEHT JaeT OTBET, YIOBIETBOPSIOIIUN TEM K€
TpeOOBaHUAM, UTO U JJISl OLIEHKH «5», HO JIOMYyCKaeT
1-2 omm6KH, KOTOPBIE CaM K€ UCTIPABIISET.

8 XOpOIIIO

CTYAGHT OOHapyXuWBaeT 3HaHHWE M T[OHUMAaHUE
OCHOBHBIX TTOJIOKEHHUI JaHHOTO 33aJJaHHs, HO:

1) wu3maraer MaTepual HEMOJHO M JOMYCKaeT
HETOYHOCTH B OMnpeaAcICHUA TOHATHH nJIn
(bopMyIHpOBKE MPABUI;

2) He yMeeT JOCTAaTOYHO TIIyOOKO M JI0Ka3aTeiabHO
00OCHOBaTh CBOM CYXICHHS M TIPUBECTH CBOU
MIPUMEPHI;

3) wu3maraer MaTepuan  HEMOCJIENOBATEIbHO U
JIOTTYCKAaeT ONMTUOKH

YZIOBJIETBOPH-
TEJIBHO

CTYIEHT OOHapy)XuBaeT HE3HaHHE OTBeTa Ha
COOTBETCTBYIOIIECE 3aJaHue, JOMYCKaeT OIMUOKH B
dbopMynupoBKe onpeeneHui u MpaBUII,

HCKa)XXaroInue ux CMBICIJI, 6ecn0ps[)10qH0 n

0 HEeYy/I0BJIE-
TBOPHTEIHHO
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HCYBCPCHHO H3JIarac€t mMarcpuali; OTMCUYAIOTCA TaKUC
HCAOCTAaTKKW B IMOATOTOBKC CTYACHTA, KOTOPBIC
ABJIIIOTCA CEPBE3HBIM IPEIATCTBUEM K YCIICIIHOMY
OBJIAZICHUTIO TOCJICAYIOIMM MAaTCpraJIOM

b) KPUTEPUH U NIKAJIA OIEHUBAHUSA PE3YJIIBTATOB TECTUPOBAHUA

Nen/m | TecToBBIE HOPMBI: % MPABHIBHBIX OTBETOB KonmgectBo 6aiioB

1 90-100 % 9-10

2 80-89% 7-8

3 70-79% 5-6

4 50-59% 3-4

5 50-59% 1-2

6 MmeHee 50% 0

B) KPUTEPUU U HIKAJIA OHEHUBAHUS PE3YJIbTATOB PEIIEHUSA 3AJTAY

Ne | Kpurepuu oueHnBanus Konunyectso

/1 6aioB

1 [TomHoe BepHOe pemieHne. B mormdeckoMm paccyxnaeHuu u permennn Het | 9-10
oMOO0K, 3a/1a4a peleHa palMoHaIbHBIM crioco6oM. IlomydeH npaBUIIbHBIM
OTBeT. SICHO omucaH crnoco0 pemeHus

2 BepHoe pemienne, Ho UMEIOTCS HEOObIIME HEA0UETHI, B LIEJIOM He Biusouye | 7-8
Ha pelIeHue, Takue Kak HeOOJbIINE JIOTHYECKUE MPOIYCKH, HE CBS3aHHBIC C
OCHOBHOM mujeeil peuieHus. Pemienne opopmiieHO He BIIOJIHE aKKypaTHO, HO
9TO HE MEIIAET IOHUMAHUIO PELIEHUS.

3 Pemenue B menmom BepHOe. B JOrMYEeCKOM pacCykICHWM W PEHICHWH HET | 5-6
CYIIECTBEHHBIX OIIMOOK, HO 3ajjaya pelieHa HEONTUMAIbHBIM CIOCOOOM MM
JONyIIEHO He Oojee JBYX HE3HAUMTENbHBIX omHMOok. B pabore
IPUCYTCTBYIOT apupMeTHuecKas OmuoKa, MeXxaHn4decKas OInOKa UM OIKcKa
IIPYU NEPENUChIBAHUU BBIKJIAJ0K WM OTBETA, HE MCKA3MBILINE 3KOHOMHYECKOE
COJIEp/KaHUE OTBETA.

4 B normueckoMm paccyXIeHHM W pEIIeHHMH HeT OMMOOK, HO JomyiieHa | 3-4
CylIecTBEHHasl oIIMOKa B MaTemMaThyeckux pacuerax. Ilpu oObscHeHUM
CIIO)KHOTO HKOHOMHYECKOTO SBJIEHUS yKa3aHbl HE BCE CYIIECTBEHHBIE
baxTopsl

) HmeroTces CcymiecTBeHHbBIE OIMOKH B JIOTUYECKOM PACCYKACHUU U B PEHICHUU. | 2
PaccunTtaHHOE 3HaueHHE HMCKOMOW BEJIMYMHBI HCKAKaeT SKOHOMMUYECKOE
colepkaHue  oTBeTa.  Jloka3aHbl  BCIIOMOTaTelbHbIE  YTBEP)KICHUS,
MIOMOTalOIINE B PEIICHUH 3aJJa4H.

6 PaccmoTpensl oThenbHblEe ciydyau Npu OTCyTcTBHM pemieHus. OrcyrcrByeT | 1
OKOHYATEJIbHBI YHCJIEHHBIM OTBET (€ClM OH MpPEeAyCMOTPEH B 3ajaue).
IIpaBunpHBIN OTBET YyrajgaH, a BBICTPOEHHOE II0J HEro penieHue -
0€30CHOBATEIILHO

7 Penienrie HeBepHOE MIIM OTCYTCTBYET 0

I') KPUTEPUU U HIKAJIA OUEHUBAHNWSA PEOEPATOB

Ne | Kpurepuu onieHMBaHus KonunuectBo

n/n 6aJIoB

1 BrimonHeHs! Bce TpeOOBaHUS K HAIMCAHUIO M 3amuTe pedepaTa: odo3HaueHa | 9-10

npobremMa W 000CHOBaHAa €€ aKTyallbHOCTh, CJCJIaH KpAaTKUW aHau3
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pa3IMyYHBIX TOYEK 3PEHHS Ha paccMaTpUBaeMylo MpoOjIeMy U JIOTUYHO
U3JI0KEeHa COOCTBEHHAs MO3UIHSL, CHOPMYTHUPOBAHBI BBIBOBI, TEMA PACKpPbITa
MOJIHOCTBIO, BBIIEPKaH OO0BEM, COONIO/IEHBI TpeOOBaHUS K BHEIIHEMY
oopMIIeHHIO, JaHbI TPABUIILHBIC OTBETHI HA JONOJIHUTEIBHBIE BOIPOCHI

2 OcHoBHBIE TpeOOBaHUS K pedepary U ero 3aiuTe BHIIOJHEHBI, HO MPH 3TOM | /-8
JOMYIICHBl HeIo4YeThl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B H3JIOKEHUH
Marepuala; OTCYTCTBYET JIOTHUYECKasl TOCIIE0BATEIIbHOCTh B CY)KICHUAX; HE
BeIJIepKaH o00BeM pedepara; UMEIOTCA yNOymeHUs B OQOpPMIICHHM; Ha
JIOTIOJTHUTEIIbHBIC

BOTIPOCHI ITPH 3aLIUTE AAHBI HEMOJIHBIE OTBETHI.

3 HMeroTcs cylecTBEHHbIE OTCTYIUICHHs OT TpeOboBaHui K pedepupoBanuto. B | 4-6
YaCTHOCTH: TEMa OCBEIICHA JIMIIb YACTHYHO; JOMYIICHBI (HhaKTUISCKUE
OmMOKK B Colep)KaHWUU pedepara WIM NPU OTBETE HA JIONOJHHTEIBHBIC
BOTIPOCHI

4 Tema ocBO€Ha UMb YACTHYHO; JOIMYIIEHbI IpyOble ommOKu B coiepxaHuu | 1-3
pedepara wiM Mpu OTBETE HA JOMOJHUTEIIBHBIC BOIIPOCHI; BO BPEMS 3alTUTHI
OTCYTCTBYET BBIBOJI.

5 Tema pedepara He pacKkpbITa, OOHAPYKHBACTCS CyIIECTBEHHOE HemoHnManue | 0
POOJIEMBI

) KPUTEPUU U IIKAJIA OHEHUBAHMUA KOHTPOJIBHBIX PABOT

Ne | Kpurepuu onieHHMBaHuUs KonnuectBo
/1 0aJIoB

1 AOCONIOTHOE TIOHMMaHHME CYTH BONIPOCOB, Oe3ykopu3HeHHoe 3HaHue | 19-20
OCHOBHBIX TOHATHH ¥ TOJOXECHHUH, JOIMYECKH U JIEKCHYECKH TPAMOTHO
H3JI0KCHHEBIC, COACPKATCIbHBIC, APTYMCHTHUPOBAHHBIC W HCYCPIIBIBAOIINC
OTBETEHI

2 ['mybokoe TBep0€ 3HAHWE OCHOBHBIX MOHSATHH W TMOJIOKCHHU 1O Bompocam, | 17-18
CTPYKTYpPUPOBaHHBIE, M1OCJIE€/I0BATEIbHBIE, TOJHBIE, TPABUIIbHBIE OTBETHI

3 ['myOokne 3HaHWS MaTepuaja, MPaBUIBLHOE IOHWMAaHHWE CYTH BOIpPOCOB, | 15-16
3HAHUE OCHOBHBIX IMOHATUN U MOJOXKEHUU MO BONPOCaM, COJAEpKaTEIbHBIE,
MOJIHBIE M KOHKPETHBIE OTBET Ha BOIPOCHL. Hannune HecylecTBeHHBIX HIH
TEXHUUYECKUX OITHOOK

4 TBepaple, TOCTaTOYHO TOJIHBIC 3HAHUS, XOpOIIee MOHUMaHNe CyTH BONpocos, | 13-14
IIPABWJIBHBIE OTBETHI Ha BOIPOCHI, MUHUMAJIbHOE KOJINYECTBO HETOYHOCTEH,
HeOpekHOe 0popMIIEHUE

5 TBepable, HO HEJOCTATOYHO IOJIHBIE 3HAHUSA, MO CYTH BepHOEe NMoHuMMaHue | 11-12
BOTIPOCOB, B IEJIOM TIPaBUIIBHBIE OTBETHI HA BOTIPOCHI, HAJTMUNE HETOYHOCTEH,
HeOpexHoe oopmiieHne

6 OOmme 3HaHWSA, HEIOCTAaTOYHOE IIOHMMaHWE CYTH BompocoB, Hamwume | 9-10
0O0JIBIIIOrO YHCIIa HETOYHOCTEH, HeOpexkHOe 0OopMIICHHE

\l

OTHOCUTENBHBIC 3HAHUS, HATHYNE OMIMOOK, HEOpekHOE 0(hOpMIICHHE 5-8

8 [ToBepxHOCTHBIE 3HaHUS, HaJIWYWe TPYyObIX OIIMOOK, OTCYTCTBHE JIOTHKH | 1-4
W3JI0’KEHUS MaTepuaa

9 OTtcyTcTBHE OTBETa, JaH OTBET HA JPYrHE BOMPOCHI, cIUChiBaHWe B xoje | 0
BBHITIOJTHEHHST pabOThI, HATMYKME HA padOYeM MeCTe TEeXHHYECKHX CPEICTB, B
TOM 4mrclie TenedoHa

III TUIHNOBBIE KOHTPOJIBHBIE 3AJIAHUA WU HWHBIE MATEPUAJIBI,
HAOBXO/JIUMBIE A1 OIEHKH 3HAHWM, YMEHUWMH, HABBIKOB,
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XAPAKTEPU3YIOIIUX 3TAIIbBI ®OPMHUPOBAHUA KOMIIETEHIIU B MPOIIECCE
OCOBEHUS OBPA30BATEJBLHOM ITPOI'PAMMBI

3K33MeHaHI/IOHHLIe BOIIPOCHI MO TUCHUIIJIHHE «Pu3nKa aTOMOB U aTOMHBIX SIBJICHHI»

ToX1eCTBEHHOCTh U YCTOMYMBOCTh ATOMOB.

®opmyna [l1aHka ¥ U3IydeHne YEpHOro Tena.

dotorpdext. DOTOHBI.

Mopens aroma bopa. Hegocratku monaenu.

I'mnotesa ne bpoitsis. BonHoBbIE CBOWCTBA YaCTHIL.
DxcnepuMenThl J[3Brccona u Jlxxepmepa.

CoOOTHOILIEHHE HEOIIPENETIEHHOCTEM.
KopnyckyJIsipHO-BOJIHOBOH 1yalIu3M.

®u3znyecKkuil cMbICT BOJH 1e bpois.

. OnepaTtopsl pU3MUECKUX BEJITUYHUH.

. Ypasuenue Ulpenunrepa.

. YacTua B NOTEHIIMAJILHOM SILUKE.

. Tynuenbublit 23 dexT.

14. JIuneiHbI! rapMOHUYECKUIN OCLUIIIATOP.

15. KBanToBaHHE MOMEHTa UMITYJIbCA U €TI0 MPOCKIIHH.

16. Vpasuenue lpenunrepa ajst aroma BOIOpoia. Y POBHU SHEPTHUH.
17. CocrosiHue 31€KTpOHa B aTOME BOJOPO/IA.

18. Pacmpenenenue 3J1eKTPOHHOM IUIOTHOCTH B aTOME BOAOPOAA.
19. TlpaBwmia oT6opa.

20. YpoBHM SHEPrUH aTOMOB MIETIOYHBIX METAJUIOB.

21. KBaHTOBaHME MarHUTHOTO MOMEHTA.

22. Omprt llITepua-I'epnaxa.

23. CnuH 37eKTpoHa.

24. CnuH-opOUTaTBHOE B3aUMO/ICHCTBHE.

25. BekropHas Mozenb aroMa. KBaHTOBaHME MTOJTHOIO MOMEHTA UMITYJIbCA.
26. Dddexr 3eemana.

27. IMpunnun [aymu.

28. CrpoeHne nepruoIuIecKoi cucteMel MeH eneena.

29. 3akoH Mo3a1. PEeHTTeHOBCKHE CIIEKTPBHI.

30. CriexTpbl OpPTO U Taparesus.

31. Moznekyna Booposia. YPOBHHU SHEPTUU.

32. BaseHTHOCTS.

33. ComnpsiKEeHHBIE U HAIIPABJICHHbIE CBA3U MOJIEKYJI.

34. T'mOpuam3amusi.

35. KonebarenbHble U BpallaTebHbIe YPOBHU MOJIEKYI.

36. MoeKyssipHbIE CTIEKTPHI.

37. DOHOHEI.

38. 30HHBIE MOIETH METAJUIOB, TUAJIEKTPUKOB, TIOJIYTIPOBOIHUKOB.

CoNoO~wWNE

el
N RO

=
w

TEMbBI KYPCOBBIX PABOT

@nyKTyanus nojs u3ydeHus. JKkcrepuMeHnTsl Basmiosa. OnbiT Byna.
Dddext Komnrona.

Hudpakmus HEHTPOHOB, aTOMOB, MOJIEKYJI. DddekT Pamzayspa.
CooTHOIIEHHE HEOTIPENETIEHHOCTEN.

[TpoxoskaeHue yacTULIbl Yepe3 MOTEHIMAIbHBIN Oapbep.

KoHTakTHBIE SIBJICHUS U TYHHEIbHbIE 3((PEKThI B HIEKTPOHHKE.
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7. Ddodexr [Tamena-baxa.

8. Jlunelinbiii u kBagpatuaHblid 3¢ dextor [lTapka.

9. Dddexr Canosckoro. Crun poToHAa.

10. KBanrtoBas npupoja napa - u peppomaraerusma.

11. ®dyHpameHTaNbHAS IOCTOSHHAS — ITOCTOSTHHAS TOHKOH CTPYKTYPBHI.
12. HaGmronenune u u3MepeHUe B KBAHTOBOM MEXaHUKE.

13. Dddexr Ditnmreitna, [logonbckoro, Pozena.

TecroBble 3a1aHusA
No 1 «KBanTsl cBeta. BostHoBast pyHkius. COOTHOIIEHUE HEONPEACIEHHOCTH

— m
Bamaua 1. ®oronm (*=04uM) paccemBaercs Ha sIeKTpoHEe (Macca IIOKOSL SJIEKTPOHA ' #),
JBIDKYILEMCSI HABCTPEUY €My, U MOCJIe pacCcesHus IBWKETCS By 0OpaTHOM HampaBieHHU (paccesHue

o o
na 180 ). C kakoii ckopocTbio ¥ [OJKEH IBHIaThCs 3JIEKTPOH, YTOOBI 4yacToTa (OTOHA IPU
paccesiHIu He U3MEHUIIach?

3amaua 2. HaiiTu »HEpruro HJEKTpOHA, MpPH KOTOPOH OH OECHpEensTCTBEHHO MPOWIeT Hal

e _ _:
MPSIMOYTOJIbHBIM 06aphepOM BBICOTOU Wo =5 5B u mupuHoi d =107,

3agaua 3. Bonnosas (ynkuus yactuisl Maccoii M | copepruaromeli OIHOMEPHOE ABMKEHHE B TIOJIE C
MOTEHIIUATIOM HTF(I) , cory WX)=dxexp(—x/a) (x>0) , (W(x)=0 (x<0) N3BecTHO,
uro We(X) >0 npu X —>90:

a) OLCHUTH C IIOMOIIBIO COOTHOIICHUA HCOMMPCACIICHHOCTHU CpCAHIOI0 KHHCTUYCCKYIO

JHEPTHUIO Fk YaCTHULIBL,

b) HaiiTi mpoduiIb MOTEHIUAIBHOTO Moast &

C) TOJHYIO SHEPTHIO W actuns:

Ne 2 «KBaHTOBOMEXaHUYECKAs! MOJIENIb aTOMa BOJOPOAA»

1. AToM BoiOpO/1a HAXOAUTCS B COCTOSIHUM 2.

d) mocTpouTh paaHanbHy BOIHOBYIO (yHKIHIO R2,1(r) 1 OTHOPMUPOBATH €¢;

e) IMOCTPOUTHL BOJIHOBYIO (I)YHKI_[I/IIO "'2-1J(r'e'q’)aT0Ma BOAOPOAa B 3a/IaHHOM KBAHTOBOM COCTOSHUMH,

3 -
. L ie
ecru yrinoBast dyrkumst Y2,1,1(q, j) umeer Bux Y2,1,1(q, j) = V¥ sing € T ;
f) moctpouTh (YHKIHIO IJIOTHOCTH BEPOSTHOCTH JIOKAIU3ALUH DJICKTPOHA B IIAPOBOM CIOE Ha
paccrosiuuu ¥ ot sizipa;

g) HaiiTu HauboJee BEpOSITHOE PACCTOSIHUE Yom 2JIEKTPOHA 10 s11pa;

h) HapucoBarh rpadMK IIIOTHOCTH BEPOSITHOCTH, IOCTPOCHHOM B 1. d);

1) HailfTu cpelnHee pacCcTOSHHE DIEKTPOHA IO sIpa M yKa3aTh Ha rpaduke MOCTPOCHHOH IIOTHOCTH
BEPOATHOCTH;

. . r<r,.
J) HaiiTH BEpOSTHOCTD JIOKATU3AIUH 3JIEKTPOHA BHYTPH 001aCTH "

K) HapucoBarh rpad)uK IIIOTHOCTH BEPOSITHOCTH YIIIOBOTO PACIIPEICICHHS DJICKTPOHA,;

I) BBIUMCIUTH OPOUTATBHBIN, CIMHOBBIH U TTOJHBIN MEXaHMUECKHEe MOMEHTHI aTOMa;

M) HaWTH Yroj MeXIY OpOUTATBHBIM M CITMHOBBIM MEXaHMYECKUMH MOMEHTAMH;

N) HapHCOBaTh BEKTOPHYIO MOJEIH aTOMa JJIsl COCTOSIHUS 2D;

0) HAWTH YacTOTY Mepexo/ia U3 COCTOSHHS 2p B OCHOBHOE COCTOSIHHUE;

P) HaWTH BEJMYMHY CMEIICHHS 3€€MaHOBCKMX KOMIIOHEHT YPOBHS 2p BO BHEIIHEM MarHMTHOM IOJIE

HANPSHKEHHOCTH H =5xIt¢.
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3anaga 1. OnieHUTH YUCIIO POTOHOB PAaBHOBECHOTO JIEKTPOMATHUTHOTO U3ITYUYCHUS B €UHHIIE 00beMa
npu temnepatype 300 K.

3amaga 2. Mcxons W3 COOTHOILIEHHS HEONPEICIIEHHOCTH OLEHUTh HHEPrHI0 HOHM3AIMM aTroMma
BOZIOPOJIa U3 OCHOBHOT'O COCTOSIHUS.

Samaua 3. [loreHnman uWOHHM3AIMM aToOMa Cs paBen 3.89 5B. Omnpenenutb KBaHTOBBIM Je(EKT
OCHOBHOI'O COCTOSIHHS.

3amaua 4. OnpenenuTs cCpeaHee U HauOoJiee BEPOSTHOE yJajCHUE DJIEKTPOHA OT siipa B OCHOBHOM
COCTOSIHMM aTOMa BOJIOpPO/IA.

3anava 5. [loTok yactui ¢ sHEepruei E pacceuBaeTcs Ha NPSIMOYIOJIBHOM CTYIIEHBKE BBICOTOM Fﬂ
OmnpenenuTs BEPOSATHOCTH IPOXOXKICHHUS U OTPAXKECHUS.

3amaua 6. Hanmummre 31eKTpOHHBIE KOH(GHUTYypalMy MEpBHIX IMATH 3JIEMEHTOB TaOIuIsl MeHeneesa.
Bocnonb3oBaBuivick npaBuiaaMu XyHAa, ONPEIEIUTE UX OCHOBHBIE TEPMBI.

3amgaua 7. YKaxuTe Iepexo/sl, 00pa3yrolye TOHKYIO CTPYKTYPY T'OJIOBHOM ITuHUU cepur bansmepa B
CIIEKTpE aToMa BOJIOPO/JIa.

3amaya 8. HapucoBaTh cXeMy paclICIUIEHMSI M BO3MOJKHBIE IEpPEXOJbl MEXAY YpPOBHSAMU

2 2
TEPMOB Py Sy c1a00M MarHUTHOM HOJIE.

Ilkana omeHWBaHHs, MOKA3aTeJ Il W KPUTEPHH OLEHUBAHHS 00PAa30BATeJIbHBIX Pe3yJbTAaTOB
o0yuarwuierocs

Ikana IToka3zaTenu U KPpUTEPHUH OLIECHUBAHUS
OLlCHUBAHMS
5, «OTIUYHO» CryaeHTOM JaH MOJHBIA, B JIOTMYECKOW MOCIENOBATEIbHOCTH PA3BEPHYTHIN

OTBET Ha MOCTaBJICHHBIN BOIMPOC, T/I€ OH IPOJIEMOHCTPUPOBAJ 3HAHUS TIPEIMETA B
MOJIHOM 00BbeMe y4eOHOW MPOrpaMMbl, JOCTATOYHO TJIYOOKO OCMBICIHBAET
JTUCIUTIIIUHY, CAMOCTOATENEHO, U UCUEPITBIBAIOIIE OTBEYAET Ha JIOMOJIHUTEIbHBIE
BOIPOCHI, TPUBOJUT COOCTBEHHBIE MPUMEPHI MO MPOOIEMaTHKE MOCTABIEHHOTO
BOIIPOCA, PEIINI NPEUI0KEHHbIE MPAKTUYECKUE 3aaHusl 0e3 OmHOOK.

4, «xopo1io» CryneHTOM [aH pPa3BEpHYTBI OTBET Ha ITOCTABJIEHHBIM BOIPOC, TIE€ CTYACHT
JEMOHCTPUPYET 3HAHUS, NPUOOPETEHHbIE HA JIEKIMOHHBIX U CEMMHAPCKUX
3aHATHUSAX, A TAKXKE MOJyUYeHHbIE TTOCPEICTBOM M3yUeHHs 00s3aTeNIbHBIX yUeOHBIX
MaTepHualoB IO KypcCy, JAaeT apryMEHTUPOBAHHBIE OTBETHI, IPUBOJUT IIPUMEDPHI, B
OTBETE NMPHUCYTCTBYET CBOOOIHOE BIIaIEHUE MOHOJIOTMYECKON pedbto, JOTMYHOCTh
U TOCJIEA0BaTeNbHOCTh OTBeTa. OJHAKO [JOIyCKAaeTcs HETOYHOCTh B OTBETE.
Pemmn npenioxkeHHble NPaKTUYECKHUE 3aaHUs C HEOOIbIIUMH HETOYHOCTSIMU.

3,  «ynoBnerBo- | CTyI€HTOM /1aH OTBET, CBUJETENIbCTBYIOIINI B OCHOBHOM O 3HAaHUU IPOILIECCOB
PUTEIBHO M3y4yaeMOH AUCHUIUIMHBI, OTIIMYAIOIIUICS HEJOCTaTOYHOM ITyOUHOM U MOTHOTON
pPacKpbITUSi ~ TE€Mbl, 3HAHWEM  OCHOBHBIX  BONPOCOB  TeopuHu,  ciabo
c(OpMHPOBAHHBIMI HaBbIKAMHM aHAJHM3a SIBJICHUH, MPOLECCOB, HEIOCTATOYHBIM
YMEHUEM J1aBaTb apryMEHTHPOBAHHbIE OTBETbl M IPHUBOJWUTH INPHUMEPHI,
HE/I0CTaTOYHO CBOOOHBIM BJIaJICHUEM MOHOJIOTHYECKOH peublo, JOTMYHOCTHIO U
MOCJIEI0BATENBHOCTBIO OTBETA. J0oMmycKaeTcss HECKOIbKO OMIMOOK B COJEPKAHUU
OTBETA U PELICHUU IIPAKTUYECKUX 3aJaHUN.
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2, «Heynosiie- | CTyIeHTOM JaH OTBET, KOTOPBIM COAEPKHUT psii CEPbE3HBIX HETOYHOCTEH,
TBOPUTEIHHOY OOHApY)KUBAIOIIMKA HE3HAHUE MPOIECCOB H3Yy4aeMOW MpeIMeTHON obmacTw,
OTJIMYAIOIIMNACA HErlTyOOKMM pPAacKpbITUEM TEMbl, HE3HAaHHEM OCHOBHBIX
BOIIPOCOB  TEOpPUHU, HECHOPMUPOBAHHBIMU HABBIKAMHU aHalW3a  SBIICHUH,
MPOLIECCOB, HEYMEHUEM JaBaThb AapryMEHTUPOBAHHBIE OTBETHI, CJIA0BIM
BJIaACHHUCM MOHOJIOTHYECKOM pCYb1o, OTCYTCTBHUEM JIOTUYHOCTHU u
MOCJIEI0BATEIHHOCTH. BBIBO/IBI TOBEPXHOCTHBI. Penienne mpakTHUeCKUX 3aJaHuii
HE BBITIONHEHO. T.e CTYIEHT HE CHOCOOCH OTBETUTh HA BOIMPOCHI JaXe MPH
JIOTIOJTHUTEJIBHBIX HABOJSIIMX BOMPOCAX MPENoaaBaTers.

IlepeyeHb OCHOBHOI W JONMOJHUTEJIbHON Y4eOHOH JIMTEPATypPbl, HEOOXOAUMON JISI OCBOEHHUS
AUCHMILIMHBI (MOIYJIs1)

1. A. H. MatBeeB. DiiekTpuuecTBO U MarHeTusm. M3znarensctBo «Jlanby», 2010.

2. C.I'. KanamnukoB «2nektpuuectBo». M3aarensctBo «OPU3MATIIUT», M., 2008.

3. A. b. MypaBbeB. DnektpudecTBo U MarueTusM. JlabopaTopHslii mpaktukym. Yacts 3. 2004.

4. 1.B. CuByxun. O6mwuii kypc ¢pusukn «nexrpuyectBoy. M3marensctBo «Hayka», M., 2004, T. 3.

5. C.IL CrpenkoB u ap. CoopHHUK 3anau 1o obmemMy Kypcy ¢usuku. M3zmatensctBo «Hayka», M.,
2010.

6. .M. fABopckuii, A.A. [letnad. Kypc pusukn». U3parensctBo «Bricmas mkonay, M., 2001.

7. N.B. CaBenbeB Kypc obmieit pusuku «nekTpuuecTBo U Maruetusm». M3narenscrBo «Haykan, M.,
2001.

8. b. B. bornapes. H.I1. KanamuukoB Kypc obmieit pusuku U3natensctBo «tOpaiity», 2012

8. [Ilepeuenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIUOHHON ceTn «UHTepHeTY,
He00XO0AUMBIX I OCBOCHM S IUCHUILIMHBI (MOXYJIA)

HNHuTepHeT-pecypcsl

1. http://eqworld.ipmnet.ru/ru/library/physics.htm

2. http://mat.net.ua/mat/index-fizika.htm

3. http://ph4s.ru/books_phys.html

uiekTpoHHbIe pecypebl MHrl'yY

Ne | Ceblika Ha | HaumenoBanue paspa6orku | JloctynHocTs
n/ | ”H(pOPMaLMOHHBIH B JJIEKTPOHHOM opMe
n | pecypc
1. | Dnextponnas Oubmmoteka | http://www.dlib.eastview.com | /loctyn Bo3MOXeH C Jr000TO
EastView KOMIIBIOTEPA, BKIOYEHHOTO B
YHUBEPCHTETCKYIO CeTh
Uarl'y
2. | CnpaBoYHO-TIpaBOBas http://www.consultant.ru JlocTyn BO3MOXKEH C J1t00O0ro
cucrema «KoHCynbTaHT- KOMITBIOTEpA, BKIIOYEHHOTO B
TLTIOC) YHUBEPCHTETCKYIO CeTh
Uarl'y
3. | baza mannbix «[lommpeny» | http://www.polpred.com Joctynm BO3MOXeEH C J1I000TO
KOMITBIOTEpA, BKIIOYEHHOTO B
YHUBEPCHTETCKYIO CeTh
HUarl'y
4. | UndopmannonHas http://www.window.edu.ru CBOOOIHBIN AOCTYN TIO CETH
cuctema «EnuHOE OKHO Wurepuer.
J0CTyTIa K
00pa3zoBaTebHBIM
pecypcamy
5. | UadopmarrionHast http://www.ecsosman.ru CBOOOMHBIN JOCTYI IO CETH
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http://www.dlib.eastview.com/
http://www.consultant.ru/
http://www.polpred.com/
http://www.window.edu.ru/
http://www.ecsosman.ru/

cucrema «IKOHOMHUKA. HuTtepner.
ComnmoJtorus.
MeHeKMEeHT
6. | Caiir Beicieit | http://www.vak.ed.gov.ru CBOOOAHBI JOCTYN MO CETH
aTTECTAllMOHHOU Hutepner.
KOMHUCCUH

7. | B momomns aciupanTam

http://www.dis.finansy.ru

CBOOOAHBIA JOCTYI TIO CETH
Hurepher.

8. | Elsevier

http://www.sciencedirect.com;

http://www.scopus.com

HocTtyn Bo3MOXeH ¢ J1r000ro
KOMIIBIOTEPA, BKIOYEHHOTO B
YHUBEPCUTETCKYIO CEeTh
Nurl'y

9 | KoHcynbTaHt cryneHTa

http://www.studmedlib.ru

JlocTyn 10 MHAMBUIYaJIbHBIM
CKpETUY-KapTam.

10 | «DOnekTpoHHas http://www.biblioclub.ru JlocTyn BO3MOXEH C JIt00OTro
OubimoTeyHass  cucTema KOMITBIOTEPA, BKIIOUYEHHOTO B
YHUBEpCUTETCKAs YHUBEPCUTETCKYIO ceTh
o6ubmoreka ONLINE» Wurl'y

9. IIporpamMmmHoe obecneuyeHue

VHuBepcuTeT ~ oOecredeH  HEOOXOJMMBIM  KOMIUIEKTOM  JIMIIGH3MOHHOTO M CBOOOJHO

pacmpocTpaHsIeMoro MporpaMMHOT0 00ECTICUCHHSI, B TOM YHCJIE OTEYECTBEHHOIO IMPOU3BOICTRA.

Kaxnpiii oOywaromuiics B TEYEHHE BCEro Mepuoaa oOydeHHs oOecreueH WHIUBUIYaTbHBIM
HEOTPAHUYCHHBIM JIOCTYIIOM K 3JICKTPOHHON WH(OPMAIMOHHO-00pa30BaTEeIILHOM Cpejic YHUBEPCUTETA
U3 J000M TOYKH, B KOTOPOM HMeeTcs OOCTyl K HH(GOPMalMOHHO-TEIEKOMMYHHKAIMOHHON CETH

«HTEepHET» KaKk Ha TEPPUTOPUH YHUBEPCUTETA, TAK U BHE €€.

VYHuBepcUTeT 00eCIedeH CIEAYONMM KOMILIEKTOM JIMLIIEH3UOHHOTO IPOrpaMMHOT0 00€CIeUEHusl.
1. JIuueH3noHHOE MporpaMMHoe oOecrieueHue, ucnoybzyemoe B MHrl'Y

1.1.Microsoft Windows 7
1.2.Microsoft Office 2007

1.3.ITporpammusiii kommiiekc MMUC “Buzyansnas Ctyaus TectupoBanus’

1.4.AutuBupycnoe I10O Eset Nod32
1.5.CnpaBouHo-nipaBoBasi cucrema “I"apant”

Hapsmy C TpaAUINOHHBIMU U3AAHUAMHU CTYACHTBI U COTPYAHUKHU UMCIHOT BO3MOXXHOCTD ITOJIb30BAaThCA

OJICKTPOHHBIMHU ITOJTHOTCKCTOBBIMU 0azamu JaHHBbIX:

Tabauuya 9.1.

Ha3Banue pecypca

Cebuika/noctyn

OnexkTpoHHas Oubnnoreka oHNaiiH «EanHOE OKHO K

00pa3oBaTelIbHBIM pecypcam»

http://window.edu.ru

«O06pazoBarenbHbIil pecypc Poccum»

http://school-collection.edu.ru

@denepalbHbIl  00pa30BaTENbHBIN MOPTAN:  YUPEIKIACHHUS,
nporpammel, crannaptel, BY 361, Tectel EI'D, TUA

http://www.edu.ru —

denepalbHbI TEHTP HHPOPMAIIMOHHO-00Pa30BaATEIBHBIX
pecypcoB (PILINOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYIAEHTA".
OMOIMOTEKAa TEXHUYECKOTO By3a

OneKTpoHHas

http://polpred.com/news

N3narenncTBO «JIa"bY.
cucTeMa

DIEeKTPOHHO-OMOINOTeYHAs

http://www.studentlibrary.ru -
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Pycckas BupTyanpHas Oubnmoreka

http://rvb.ru —

N3parenscTBO «JIanp». DNeKTPOHHO-OMOINOTEUHAS
cucreMa

http://e.lanbook.com -

ExxenenenpHuk Hayku u oOpasoBanusi lOra Poccum
«AxageMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas anekrponnas 6ubnmoreka «e-Library»

http://elibrary.ru/defaultx.asp -

DnekTpoHHO-O0nbroreunas cucrema IPRbooks

http://www.iprbookshop.ru -

DJNEeKTPOHHO-CIIPABOYHAsI CHUCTEMa JIOKyMEHTOB B cdepe
obpazoBanus «MHpopMHO»

http://www.informio.ru

NudopmannonHo-mpasosas cuctema «"apant»

CereBast BepcHs, IOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATHUBHOMN
cetu Uurl'yY

OnekTpoHHO-0nOIMoTeyHast cucrema «HOpai»

https://www.biblio-online.ru
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