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FOCYAAPCTBEHHOE BIOXKETHOE  Moanucaro undposoit noanucsio:
OBPA3OBATESIbHOE YUPEX/EHE TOCYAAPCTBEHHOE BIOVKETHOE
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MHWHHUCTEPCTBO OBPA30OBAHUN A, HAYKN U MOJIOAEXXHU PECITYBJIMKH KPBIM

I'ocynapcrBeHHoOe 010:KeTHOE 00pa30BaTe/IbHOE YUPesKIeHHe BbICIIEro 00pa3oBaHusd
Pecny6samkn Kpbim
«KpbIMCKMi HHKEHEPHO-TIeAArOrn4YecKnil yHuBepcureT umenu ®es3u AxyooBay»
(I'bOYBO PK KHUITY umenu PeB3u SIkydoBa)

Kadenpa marematuku u pusuku

COI'JTACOBAHO YTBEPXJIATO
Pykosoautens OIIOII 3aBenyromuii kadeapoit
E.A. Peibankun JI.A. T'enbanona
21 maprta 2024 1. 21 maprta 2024 r.

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI
b1.0.08.05 «<AToMHasi M siiepHast PU3NKA»

Hanpasienue noaroroBku 44.03.01 [legarornueckoe oOpa3zoBaHue
npo b NOATOTOBKH «DHU3HKa»

(I)aKyJ'IBTCT IICUXOJIOTNH U I€EJArOoru4cCKoro O6p330BaHI/I}I

Cumdepomnons, 2024



Pa6ouas nporpamma aucuumiuabel b1.0.08.05 «ATtomHas u siaepHas GuznKay» s
OakaymaBpoB HampabiieHus: mnoArotoBku 44.03.01 Ilemaroruueckoe o00Opa3zoBaHHUE.
[Tpoduns «Duszuka» coctaBiaeHa Ha ocHoBaHuu OI'OC BO, yTBepKI€HHOTO MPUKA30M
MunuctepcTBa o0pazoBanus 1 Hayku Poccuiickoit deneparuu ot 22.02.2018 Ne 121.

CocraBurenb
paboyeit mporpaMmel C.I1. Apcenunuen

MOJINUCH

Pabouas nporpamma paccMoTpeHa u o100peHa Ha 3acejlaHuu Kadeapbl MaTeMAaTUKU U
buzuku
ot 15 despans 2024 r., nporokosa Ne 7

3aBenyromuii kadeapoit J.J. I'enbdanona

TOAIHUCH

Pabouas mporpamma paccmoTtpena u onobpena Ha 3acenanuu Y MK dakynbrera
NICUXOJIOTUH U ME€IaroruyecKoro o0pa3oBaHus
ot 21 mapra 2024 r., npotokos Ne 7

IIpencenarens YMK JI.LU. Ab6bGacoBa

TOAIUCH
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1.Padouyass mporpamma mucuumiinabl b1.0.08.05 «AtomMHas u sijgepHas
¢pusuka» nsa OaxanaBpuara HanpapjeHus noAroToBku 44.03.01 Ilegaroruveckoe
oOpa3zoBanue, NnpoGuiib NOArOTOBKH «DU3UKa».

2.JlepevyeHp IUIAHHPYEMBIX Ppe3yJbTATOB OO0y4YeHHMS] MO JAUCHHUILIMHE,
COOTHECEHHBIX C IJIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHMS 00pa3oBaTe/bHOI

2.1. lean v 321244 U3yYeHHs] AUCHUILIAHBI (MOIYJIs)

Ilenv oucyunaunovt (Moodyns):

dhopMUpOBaHME CHUCTEMATU3UPOBAHHBIX 3HAHUM B O0JaCTH aTOMHOM M sJIEpPHOMU
bU3HKY, a TAK)KE HAYIHOT'O MBITTUICHHSI 1 COBPEMEHHOTO MUPOBO33PEHUS.

Yueonwvie 3a0auu oucuunaunvt (mooyns):
YCBOEHUE U MOHUMAaHHUE CTYJAECHTaMU 3aKOHOB aTOMHOW U s/I€pHON (PU3UKU C LIETbIO
NPUMEHEHHs 3THX 3HAHUW B JAJbHEWIIEM NpPHU PEIICHUH HHXKCHEPHBIX W HAyYHBIX
BbIpa0OTKa y CTYACHTOB HAaBBIKOB IPOBEACHMS HAy4YHBIX HCCIEAOBAaHUU C
OPUMEHEHHEM COBPEMEHHOM HAay4YHOW ammapatypbl U 0oOpabOTKH pe3yJbTaToB
2.2. Ilnanupyemble pe3yabTaThl 0CBOCHUS JUCHUIIIMHBI
[Ipouecc wusydenus aucuuiuimabl b1.0.08.05 «ATomHass u sanepHas QU3MKa»
HaIpaBJIeH Ha (POPMUPOBAHME CIEAYIOLUIMX KOMIIETEHIIUN
OIIK-8 - CnocobGeH OCyHIECTBIATh NEAATOIMYECKYI0 JESITEIbHOCTh Ha OCHOBE
CHELMAJIbHBIX HAyYHbIX 3HAHUN
[TIK-1 - Criocoben ocBanBaTh M UCIOIb30BATh TEOPETUUECKUE 3HAHUS U NMPAKTUYECKUE
YMEHMSI U HaBBIKU B IIPEAMETHOM 00J1acTH IIPU PELIEHUH NPOPECCUOHATIBHBIX 3a7a4

B pe3ynbraTte nzydeHus TUCIUIIIMHBI CTYACHT JOJDKEH

3HaTh
poib M MeCTO 00pa3oBaHUS B JKM3HM 4YeEJIOBEKa M oOOliecTBa B 00JacTu
TYMaHUTApHBIX  3HAHUU €CTECTBEHHO-HAaYYHBIX 3HAaHUU B  oOmacTtu
HPABCTBEHHOI'0 BOCIHMTAHUS HWCTOPUIO, TEOPHUIO0, 3aKOHOMEPHOCTH M TPHUHIIMIIBI
MOCTPOCHUS U (PYHKITMOHUPOBAHUS 00pa30BaATEIILHOTO MPOIEcca

CTPYKTYPY, COCTaB M JUIAKTUYCCKUEC €IUHUIIBI MPEIMETHON 00JIACTH aTOMHOU H
SIEPHOU (PUBHKH
Ymersn

OPUMEHSATh METOJbl aHaIM3a NEeAaroru4eckod CUTyaluu, NpoQecCHOHATbHOU
pedrekcuy Ha OCHOBE CICIMAIBHBIX HAYYHBIX 3HAHUU,

OCYILECTBIIATh OTOOP y4eOHOTO COAEpKAaHUS AJIS €ro peaju3ali B Pa3IUdHbIX
dbopmax oOyuenust B coorBeTcTBUU ¢ TpedoBanusmu ®I'OC OO

Baagers
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METOJaMU TPOEKTUPOBAHUS U OCYILECTBICHHS y4€OHOBOCIIMTATEIBHOTO IIpoLiecca
C OIIOpPOM Ha 3HAHMSI IPEIMETHOMN 00JaCTH, TICUXOJIOr0-NIearornyeckue 3HaHus U
Hay4YHO-OOOCHOBaHHbIE  3aKOHOMEPHOCTH  OpraHu3auuu  00pa30BaTEbHOTO
mporecca,

HaBbIKaMU pa3paboOTKU pa3iuyHble (QOpPMbI Y4EOHBIX 3aHIATHHA, MPUMEHEHHS
METOJI0B, IPUEMOB U TEXHOJOTMU 00y4EHHUsI, B TOM YUCJIE€ UH()OPMALIMOHHBIX

3. Mecto aucuuminnbl B cTpykrype OITOIL.
JNucuurmuimaa b1.0.08.05 «AtomHas u  saepHas (Qu3MKa» OTHOCUTCA K
JTUCITUTIIIMHAM O0SI3aTEIPHOM YaCTH W BXOJIWUT B MOJYJIb IIPEAMETHO-COACPKATCIHHBIN

4. 00 eM QMCHUILUIMHBI (MOLYJIA)
(B 3a4eTHBIX €AMHUIIAX C YyKa3aHWEeM  KOJWYEeCTBa  aKaJeMUYECKUX WU
ACTPOHOMUYECKHX 4YacCOB, BBIJICIICHHBIX Ha KOHTAKTHYIO pPabOTy OOyYarommxcsi c
npernojasaresnieM (M0 BUJaM Y4YeOHBIX 3aHATHM) M Ha CaMOCTOSITENIbHYIO pPadoTy

KoHnrakTHbIE Yachl
Ob6mee KOJI-BO KonTpons
Cemectp KOJI-BO 3au4. 12631 P cem CP (Bpems Ha
4aCOB € THHHIL Beero | mek AL T.3aH sam. us3 KOHTPOJIb)
6 180 5 68 |26 10]32 85 k3 (27 4.)
NUrtoro no OPO 180 5 68 26 | 10 | 32 85 27

5. Copepxkanue AUCHUIVIMHBI (MOAYJs) (CTPYKTYPHMPOBAaHHOE II0 TeMaM
(pa3aesaM) ¢ yKazaHHeM OTBEACHHOI0 HA HHMX KOJHYECTBA aKAAEMUYECKUX HJIH
ACTPOHOMHUYECKHMX YaCOB M BU/IOB YUeOHBIX 3aHATHI)

KommuectBo 9acoB
dopma
HanmenoBanue tem oyHas popma 3a04Has popma p
(pasgemos, Moxyneit) | 2 2 fexytero
— —
p ) Yy 5 B TOM YHCIIE 5 B TOM YHCIIC KOHTPOIIS
Bl 1 |nao mp | cem| U3 | CP Bl 1 |nao mp | cem| U3 | CP
1 2 41567891011 ]12]13|14]15 16
TPOCHUE aTOMa II
C PpOCHHE ato 0 9 2 2 5 YCTHBIN OIpOC
Pesepdopay.
CrpoeHue aToma 1o yCTﬁ“"Iﬁ onpoc
nabopaTopHas
Eopy. 24 4 2 8 10 pabora, 3amura
oT4yeTra
AtoM Bogopoaa u
B I HEBI
0L0pOAo onobHbIe 16 2 2 12 YCTHBIH OMpPOC
CUCTEMBEI 110 TCOPHUHU
[Ipeaunrepa.
MHOT09/1EKTPOHHBIE YCT6H‘>Iﬁ onpoc
nabopaTopHas
aTOMBI. 24 | 4 4 4 12 paora, sama
oT4ycTra
CtpoeHHEe aTOMHOTO YCT6H‘>“‘ orpoc
nabopaTopHas
siIpa. 24 | 4 4 4 12 paora, sama
oTycra
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EcrecTBennas 20 4 4 12 YCTHBIH OIPOC
pPaTuOaKTHBHOCTD.
HckyccTBennas 141 2 b 10 yeTHBIH ompoc
pPaTnOaKTUBHOCTD.
SnepHble peakiyu. 22| 4 6 12 yerHbiii onpoc
Bcero dacos 3a 1531 26 | 10 | 32 85
6 cemecTp
Popwma mpomex:. Ox3aMeH - 27 u.
KOHTPOJIS
Bcero yacos 1531 26 | 10 | 32 85
AUCIUTLINHE
4acoB HA KOHTPOJIb 27

5. 1. TemaTnueckui MJIaH JeKIM

Ne nexir

Tema 3aHATHSA U BOIIPOCHI JICKITNH

®dopma rpose-
JeHUs
(axTuB.,

KomuuectBo
4acoB

MHTEPAK. )

OP0O | 390

p—
.

Tema nexuuu

Crpoenue atoma no Pesepdopay.
OcHosnvie 60npocol:
1) KpaTkuit 0630p 0 CTpO€HUM BEIIECTBA.
2) -d4acTHLbI U HEKOTOPBIE X CBOMCTBA.
CTONKHOBEHHME - YaCTHI] C aTOMAMH.
3) OnpeneneHue BeIMUUHBI 3apsijia aTOMHOTO siApa
U3 JJAHHBIX 110 PACCESHUIO - YaCTHIL. 3apsi
ATOMHBIX SIZIEP U MECTO AJIEMEHTA B
NEPUOIUYECKON TaOIHIIE JIEMEHTOB
J.1.Menneneena.
4) IlnanerapHasi MOJI€NIb aTOMa U €€ 3aTPYIHEHUS.

AKT.

2

Tema nexuuu
Crpoenune atoma 1o bopy.
OcHosHvie 60npochl:
1) 3akOHOMEPHOCTH B CIIEKTPE U3TyUEHHUS
aTOMapHOIo BOJIOPOJIA.
2) Iloctynater bopa.
3) Onbrtel ®panka u ['epua.
4) IlpaBusio KBAHTOBAHUS KPYTOBBIX OPOMUT.
5) Teopust aToMa BOJ0pOia M BOJOPOIOTIOJO00HBIX
cucteM 1o bopy.

AKT.
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Tema nexuuun AKT.
Crpoenue atoma 1o bopy.

OcHognbie 6onpocuwi:

1) CepuanbHble 3aKOHOMEPHOCTH B CIIEKTPax

aTOMapHOTO BOJOPOJAA U BOAOPOIOTOT0OHBIX

CUCTEM.

2) IlpocTpaHCTBEHHOE KBaHTOBaHUE. MarHUTHbIE

MOMEHTHI aTOMOB.

3) Onebrtel LTepHa u [Nepiaxa.

4) CiMHOBOE KBaHTOBOE YHUCJIO.

Tema nexknnn AKT.

ATOM BOZIOpO/A ¥ BOJIOPOIOTIOTOOHBIE CUCTEMBI
no teopuu Ulpeaunrepa.

OcHosHbie 80NPOChHL:

1) Henocratku teopuu bopa.

2) Boansl ne-bpoits.

3) YpaBuenue lpenunrepa.

4) AToM BoJ0pOjia U BOJOPOI0MIOA00HbIE

cuctembl o Teopun [Ipegunarepa.

Tema nexuuu AKT.
MHOro03J1eKTpOHHBIE ATOMBI.

OcHosnvie 60npocol:

1) Ipunmun [Maynu. Pacnpenenenue 31eKTpOHOB B

aTOME MO YHEPrETUUYECKUM COCTOSIHUSIM.

2) DnexkTpoHHAs KOHPUTYpaIus

MHOTO3JIEKTPOHHBIX aTOMOB.

3) Ilepuoaunueckas cucteMa aeMeHToB J[. 1.

Menneneesa.

4) XapaKTepucTUueCKOE PEHTI€HOBCKOE

u3iydenue. 3akoH Mo3znu.

Tema nexknuu AKXT.
MHOr03JIEKTpOHHBIE ATOMBI.
OcHogHble 80npocul:
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1) CexTpsl MIETOYHBIX METAIIJIOB.

2) MynbpTUIUIETHOCTD CIIEKTPOB U CIIMH AJIEKTPOHA.
3) MexaHn4ecKnii MOMEHT MHOTO3JIEKTPOHHOT'O
aToMa.

4) MarouTHbIA MOMEHT MHOTO3JIEKTPOHHOTO
aToMa.

Tema nexuuu AKT.
CrpoeHne aTOMHOTO spa.

OcHognvie 6onpocnwi:

1) ATOMHBIE €IMHULIBI IJIUHBI, MACChl, JHEPTUHU.

2) U3oTombl.

3) Cocras u 3apsi1 aToMHOrO sigpa. MaccoBoe u

3apsA10BO€E YKcia. Pa3mepsl aTOMHBIX s1€p.

[110THOCTB A/1IEpHOTO BELIECTBA.

4) HexkoTopble 3aKOHOMEPHOCTH, HA0JII01aeMble

Cpey U30TOIOB.

Tema nexknnu AKT.
Crpoenue aToMHOTrO spa.

OcHosHble 80nPOChl:

1) JedexT maccel. DHEpTHUs CBSI3U AIEP.

2) SlnepHblie cuabl. Moenu aTOMHBIX sJIEP.

3) [omysmnupuueckas popMyia AJisg SHEPTUU

CBSI3U SITIEP.

4) CBs3b MEXKIY 3apsIOM SApa U OOIIHM YHUCIIOM

YaCTUI] B YCTOMUYMBBIX SIJIpax.

Tema nexuuu AKT.
EcTtecTBeHHast palu0aKTUBHOCTb.

OcHosnvie 60npocol:

1) EcTrecTBeHHast paiuOaKTUBHOCTh. Buibl

PaIMOAKTUBHOTO U3JTYYEHHUS.

2) 3aKoH paAuo0aKTUBHOIO pacmnaja.

3) [IpaBuna cMenieHus: pu €CTECTBEHHBIX

PAIMOAKTUBHBIX MPEBPAIICHUSIX.

[TocnenoBarenbHbIC PAIMOAKTUBHbBIC

peBpalleHus saep.

4) PanquoakTUBHOE PAaBHOBECUE U €TMHUIIBI

Tema nexknnu AKT.
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EcTtecTBeHHas paluOaKTUBHOCTb.
OcHogHbie 60npochl:
1) 3akoHOMEpPHOCTH paJuOaKTUBHOIO - pacnaja.
2) 3aKOHOMEPHOCTH PaIMOAKTUBHOIO - pacrnasja.
3) AToMHOE SApO KaK KBaHTOBAsi CUCTEMA.
4) PanqnoakTUBHOCTh HEUTPOHA.

11.

Tema nexuuu

HckyccTBeHHas: paJuOaKTUBHOCTb.
OcHosnvie 60npocol:
1) UckyccTtBenHsbie npeBpateHus aaep. [lepsoie
sepHble peakiuu. OTKPHITUE HEUTPOHA.
2) O0Opa3zoBaHle U AHHUTHIIALIMS 3JIEKTPOHHO-
ITIO3UTPOHHOM MapBhl.
3) UckyccTBeHHast paiMOAKTUBHOCTb. €- 3aXBarT.
PagnoaxkTuBHEBIN - pacman.
4) CocraBHoe sapo. O01as xapakTepucTUKa 1
MIPUMEPBHI AJIEPHBIX PEAKIINH.

AKT.

12.

Tema nexuuu
S nepHblie peakuuu.
OcHosnvie 60npocol:
1) IlpoxoxkaeHne HEUTPOHOB Uepe3 BEIIECTBO.
2) Tune! saepHbIX peakuuid. [lonepednoe ceuenue
pEeaKuuu.
3) DHeprus A1epHbIX PEAKIIUil.
4) SlnepHble peakliuu, BbI3bIBA€MbIE€ HEUTPOHAMHU.

AKT.

13.

Tema nexknuu
S nepHble peakuu.
OcHogHble 80npocol:
1) Henenue siaep.
2) DHeprus akTuBaIuu aenaeHus saep. CioHTaHHO
nenenue saep. OCOOEHHOCTH AEJIeHUsI U30TOMOB
ypaHa.
3) enHas peaxkuus ACJICHUS slep.
4) TepmosiiepHbIE peaKIINu.

AKT.
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HToro

26

5. 2. TeMbl NPaAaKTHYECKUX 3aHATHIA

Ne 3aHsaTHSA

:HHHM@HOB&HHGHpaKTquCKOFOSaHHTHH

dopma npoBe
JEHUS
(axTuB.,

KomnnuectBO

qacCcoB

WHTEpPaK. )

O0®0 | 390

—

TemMa nmpakTU4YECKOro 3aHATUA

Crtpoenne atoma no Pesepdopay.

OcHognble 80npocwl:

1) CTonkHOBEHUE -4acCTHIl C aTOMAMHU.

2) OnpeneneHue BeTUYUHBI 3apsijia aTOMHOTO s]ipa
W3 JAHHBIX [0 PACCESIHUIO -YaCTHII.

AKT.

Tema npakTUYECKOT0 3aHATHS

Crtpoenue atoma no bopy.

OcHosnvie 60npocol:

1) 3akOHOMEPHOCTH B CIIEKTPE U3TYyUEHHUS
aTOMapHOI0 BOJOPOAA.

2) KBanToBaHue KpyroBbix OpOHUT.

AKT.

Tema npakTUYECKOT0 3aHATHS

Crtpoenue atoma no bopy.

OcHosnvie 60npocol:

1) Iloctynatel bopa. Onbitel ®panka u ['epia.
2) Kunetnueckasi, HOTeHIIUAJIbHAS, TTOJTHAS
SHEPTUM aToOMa BOJOPOAa U BOJOPOI0NOA00HBIX
cucreM 1o bopy.

AKT.

Tema npakTUYECKOTo 3aHATHS

Crtpoenune aTtoma no bopy.

OcHosnvie 60npocol:

1) CepuanbHbie 3aKOHOMEPHOCTH B CIIEKTPE aTomMa
BOJIOPOJA.

2) CepuasibHblEe 3aKOHOMEPHOCTHU B CIIEKTPAX
BOJIOPOJIOTIOJOOHBIX CUCTEM.

AKT.

Tema npakTUYECKOT0 3aHATHS
Crtpoenue atoma no bopy.
OcHosHvie 60npocol:

AKT.
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1. DHepruu cBsI3U, MOHU3ALNUU, BO30YXKICHHS B
aToOMe BOJI0POJIa U BOJOPOAONIOA00HBIX CUCTEM.
2. MarHuTHble MOMEHTBI ATOMOB.

Tema npakTUYECKOTro 3aHATHS

ATOM BOAOPOJA ¥ BOJOPOAONIOIO0HBIX CHCTEM
no reopuu llpeaunrepa.

OcHognble 80npocwl:

1. Bonnsl ne-bpoitis.

2. Atom Bogopona o teopuu Lllpenunrepa.

AKT.

Tema npakTUYECKOTo 3aHATHS
MHOro03/1eKTPOHHbIE ATOMBI.

OcHosnvie 60npocol:

1. Pactipenenenue 37€KTpOHOB MO
SHEPIreTUYECKUM COCTOSIHHSIM B
MHOT'03JIEKTPOHHBIX aTOMaXx.

2. CepuaJibHbIE 3aKOHOMEPHOCTH B
XapaKTepPUCTUYECKNX PEHTTE€HOBCKHUX CIIEKTPaXx.

AKT.

Tema npakTUYECKOTo 3aHATHS
MHOr03/1eKTPOHHBIE aTOMBI.

OcHogHble 80npocul:

1. CrexTpsl 1IEIOYHBIX METAJIIOB.

2. Mexann4ecKkuil 1 MarHUTHBI MOMEHTBI
MHOTO3JIEKTPOHHOT'O aToMa.

AKT.

Tema npakTUYECKOTro 3aHATHS

CTpoeHue aTOMHOIO s/ApAa.

OcHosHvie 60npocol:

1. Pazmepsl aroMHBbIX siaep. [110THOCTE sigepHOro
BEILECTBA.

2. JledekT macchl.

AKT.

10.

TemMa mpakTU4YEeCKOro 3aHATUA

CTpoeHue aTOMHOIO s/ApAa.

OcHognobie 6onpocuwi:

1. DHeprus cBsi3M €.

2. Nonysmnupuyeckas hopmyna Juist SHEPTuu
CBS3H SEP.

AKT.

11.

Tema npakTUYECKOTro 3aHATHS
EcTrecTBeHHasi paAMOAKTUBHOCTb.
OcHosnvie 60npocol:

10

AKT.
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1. Buabl paAn0OaKTUBHOTO U3TYUYEHUS.
2. 3aKOH paJiMOAKTUBHOIO pacmaja.

12.

Tema MPAKTUYICCKOI'O 3aHATHUA
EcTrecTBeHHasn PAINOAKTUBHOCTD.
OcHnoenvie 60npocsl.

1. HpaBI/IJIa CMCIICHUS ITPH €CTCCTBCHHBIX
PaaAnOaKTHUBHBIX IIPCBPAIICHUAX.

2. Pa,Z[I/IoaKTI/IBHOG PaBHOBCECHUC.

AKT.

13.

Tema npakTUYECKOro 3aHATUS
HckyccTBeHHAs1 paIMOAKTHBHOCTD.
OcHnognbie 6onpocuwi:

1. UckyccTBEHHBIE IPEBPALLIEHUS STED.

2. PannoakTUBHBIN pacran. € 3axBar.

AKT.

14.

Tema npakTUYECKOro 3aHATUS
SnepHblie peakumu.
OcHosHvie 60npocol:

1. ITonepeunoe ceueHue.

2. DHeprus sIepHbIX peaKuil.

AKT.

15.

TemMa nmpakTUYECKOro 3aHATUA
SnepHbie peakuum.
OcHogHule 80npocul:

1. SlnepHble peakuny, BbI3BaHHBIE HEUTPOHAMH.

2. DHeprusi akTUBALIMU JCTICHUS AJIED.

AKT.

16.

Tema nmpakTUYECKOTO 3aHATHS

SnepHble U TEPMOsIIEPHbIE PeaAKIIUH.
OcHogHbie 60npocwl:

1. emHas peakus OeICHUS SIED .

2. DHepreTuueckuii 3 peKT TepMOoSIEPHBIX

AKT.

HToro

5. 3. TeMbl CEMUHAPCKHUX 3aHATHI

(He IpeTyCMOTPEHBI y4eOHBIM IITAHOM)

5. 4. Ilepeyenb J1a00paTOpHbIX padoT

Ne 3aHsaTHSA

Tema nabopatopHoii paboThI

dopma poBe
JEHUS
(axTuB.,

KomnuectBO
4acoB

WHTEpaK.)

0P0

300

—

OnbiT @panka u ['epua.

AKT.

2

11
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2. |A3ydeHue cnekTpa UCIyCKaHUsl HATPUEBOM JIaMBbl. AKT. 4
3. |N3ydyeHne KOCMUYECKOTO U3JIYYEHHUS C TOMOIIBIO AKT. 4
cuéruunka [ elirepa-Mroiutepa.
Hroro 10

5. 5. Tembl HHAMBUAYAJIBHbBIX 3AHATHH

(He MPeTyCMOTPEHO y4eOHBIM TIITAHOM)

6. IlepeyeHb yueOHO-MeTOAUYECKOT O O0ecIIedYeHUs 1151 CAMOCTOATEILHOM

padoThl 00yyarw HXCH MO AMCHUIIAHE (MOLYJII0)

CamocTosaTenbHas paboTa 1Mo JaHHON JUCHUIUIMHE BKIIIOYAeT Takue (HOpMbl pabOThI
Kak paboTa ¢ 6a30BBIM KOHCIIEKTOM paboTa ¢ JIUTepaTypoi, YTeHHE JONOITHUTEIHLHON

JUTEPaATyphI

OT4YCTa IIOArOTOBKA K 59K3aMCHY.

MOATOTOBKA K YCTHOMY OIpocy JabopaTopHas paboTa, MOATOTOBKA

6.1. Coaep:kanue caMOCTOATEJIbHOM PadOTHI CTYAECHTOB IO JMCUMILVINHE (MOLYJII0)

HauMeHOBaHME TEM U BOIPOCHI, BRIHOCHMBIEC Ha
CaMOCTOSITENIbHYIO paboTy

®opma CP

Kon-Bo yacoB

O®0 | 390

Crpoenue atoma 1o Pesepdopay.

OCHOBHBIE BOIIPOCHI

1) AvckpeTHOE CTPOEHHE BEILIECTBA.

2) Onsitel Pezepdopaa mo paccestHUIO -4acTHI HA
aTOMax.

3) Mogenb atoma o Pezepdopay u e€
3aTpyJHEHUS.

pabora ¢
JUTEPATypOH,
YTEHUE
JIOTIOJTHUTENIbHOU
JUTEPATYPBI
MOJrOTOBKA K
YCTHOMY OIIpOCY

5

Crpoenue atoma no bopy.
OCHOBHBIE BOIIPOCHI

12

pabora ¢
JUTEPATyPOH,
YTEHUE

10
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1) DkxcriepuMeHTaNbHO NOJTyYEHHbIE
3aKOHOMEPHOCTH B CIIEKTPE aTOMapHOTO
Bogopoxaa. Cepuu banbmepa, Jlalimana, [lamena.
®dopmyna bansmepa. @opmyna Punbepra.

2) CrekTpajibHbIE TEPMBI.

3) [HonbiTku Bopa ycTpaHuTh HEJOCTATKA MOJAENIU
aToma o Pezepdopmy.

4) IncKpeTHOCTh 3HAYEHUM SHEPTUU aToMa.

5) DKcnepuMeHTaIbHOE NOATBEPKIACHUE
JUCKPETHOCTH 3HAYEHUN SHEPTUU aTOMA.

JIOTIOJIHUTEIbHON
JATEPATYPHI
MTOJITOTOBKA K

YCTHOMY OTIPOCY

nabopaTtopHas
pabora,
MOJTOTOBKA
oTyera

ATOM BOAOPO/A U BOJIOPOJONOT00HBIE CUCTEMBI
o reopun penunrepa.

OcCHOBHBIE BOIIPOCHI

1) Teopust bopa kak nepexoHbIN 3Tal K HOBON
TEOPUHU CBOMCTB MUKPOYACTHLI.

2) Uneu ne-bopa o BOJIHOBBIX CBOMCTBAX
MUKpPOYACTHII.

3) DKCIepuMEHTaIbHOE MOITBEPKIACHUE
BOJIHOBBIX CBOMCTB 3JIEKTPOHA.

4) CTaTUCTUYECKHUI CMBICH BOJIH Jie-bpoilis.

5) CooTHOIIIEHUS HEOTPeIeTEHHOCTEH
['eitzenOepra.

6) CraunonapHoe ypaBaenue lllpenunrepa.

pabora ¢
JUTEPATyPOH,
YTEHUE
JIOTIOJTHUTENIbHOU
JUTEPATYPBI
MOJrOTOBKA K
YCTHOMY OIIpOCY

12

MHOr03JIEKTPOHHBIE ATOMBI.
OCHOBHBIE BOIIPOCHI

13

pabota ¢
JUTEPATYPOH,
YTeHUE

12
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1) KBanToBBIC uricia, HEOOXOUMBIC JJISl OTTMCAHMS
COCTOSIHUS DJIEKTPOHA B MHOT'O3JIEKTPOHHOM
aToMe.

2) Iloka3atp, 4TO XapaKTEPU3yIOT KBAHTOBBIE
gucna , , €, .

3) Ipunmun [Taymu.

4) O603HauYEHHUS ANEKTPOHHBIX 000JIOUEK U
110,1000104€K B MHOT03JIEKTPOHHOM aTOME.

5) CriocoOsI peACTaBIeHUS AIEKTPOHHBIX
KOH(UIypaluii MHOI0O3JIEKTPOHHBIX aTOMOB.

6) XapaKTepucTUYECKOE PEHTI€HOBCKOE
U3Iy4YEHHE U SKCIIEPUMEHTAIBHOE 0OOCHOBAaHNE
IIEpUOANYECKON cucTeMsl 31eMeHTOB J[. 1.
Meneseena.

JIOTIOJIHUTEIbHON
JATEPATYPHI
MTOJITOTOBKA K

YCTHOMY OTIPOCY
nabopaTtopHas

pabora,
MOJTOTOBKA
oTyera

Crtpoenue aToMHOTrO spa.

OcHOBHBIE BOIIPOCHI

1) 3apsnoBoe u maccoBoe yucia. O0o3HaueHUS
anep.

2) UzoTorbl, n1300apbl, H30TOHBI, H30MEPHI.

3) YaenbHast sHEPrus CBSI3U HYKJIOHOB B SIIE.

4) MeToabl U3MEPEHUSI MACChl AaTOMHBIX SIIEP.

5) 3aBUCHMOCTb PHEPTUHU CBSI3U CTAOUIIBHBIX sAJIEP
OT YKCJIa HYKJIOHOB B SIZIpE.

6) CBoliCTBA SIIEPHBIX CHUIIL.

pabota ¢
JUTEPATYPOH,
YTeHUE
JIOTIOJIHUTEIbHON
JUTEPATYPHI
MTOJITOTOBKA K
YCTHOMY OTIPOCY
nabopaTtopHas
pabora,
MOJTOTOBKA
oTyera

12

EcTtecTBeHHast palnOaKTUBHOCTb.

OcHOBHBIE BOIIPOCHI

1) Ananu3s cocraBa paiMOAKTUBHOTO U3TYyUYEHHUS.
2) MeTtonapl HaOMOICHUS U PETUCTPALIUU
PaIMOAKTUBHOTO U3TyYCHUSI.

3) [locTosiHHas pacnaja, mepuo/ noJjiypacmnana,
CBSI3b MEXKITY HUMU.

4) PanunoakTUBHbBIE CEMEHCTBA.

5) PanqnoakTUBHBIN -pacnaj Kak TYHHEJIbHBII

addexT.

6) DJIEKTPOHHBIE HEUTPUHO U AHTUHEUTPHHO.

pabota ¢
JUTEPATYPOH,
YTeHUE
JIOTIOJIHUTEIbHON
JATEPATYPHI
MTOJITOTOBKA K
YCTHOMY OTIPOCY

12

HckyccTBeHHas! paAMOAaKTUBHOCTb.
OCHOBHBIE BOIIPOCHI

14

pabora ¢
JUTEPATypOH,
YTEHUE

10




O®I1-24  Pabouas nporpamma auctuminabl 51.0.08.05 «Atomuas u saepHas Gusukay

1) O6 ycrmoBuu, Ipu KOTOPOM BO3MOXKHA
peanu3anus HCKyCCTBEHHOM paguO0aKTUBHOCTH.
2) WckyccTBEeHHBIE MTPEBPAILICHUS IED.

3) PagnoakTuBHBIN - pacnas.

4) DKcriepuMEHTaIbHOE JOKA3aTEIbCTBO €-
3axBara.

5) [IpakTHuecKkoe NPUMEHEHHE HCKYCCTBEHHOM
PaINOaKTUBHOCTH.

JIOTIOJIHUTEIbHON
JTUTEPATYPHI
MOATrOTOBKA K

YCTHOMY OTIPOCY

8 |SAnepHble peakuuu.

OCHOBHBIE BOIIPOCHI

1) O Bugax B3auMOJICHCTBUS HEUTPOHORB C
BEIIIECTBOM IIPHU MPOXOKICHUU HEUTPOHOB Uepe3
BEIIECTBO.

2) SnepHble peakuUH 3axBaTa, C U3y4YEHHEM

3) denenue saep npu SAECPHbIX PEAKLUSIX.

4) SnepHble peaKTOpHI.

5) ATOMHBIE 3JIEKTPOCTAHLUU.

6) DHepreTudeckue 3hPEKThl TEPMOSIICPHBIX
peaKLUi.

7) O0 ynpaBiisieMbIX TEPMOSIEPHBIX PEAKIIMIX.

3aps’KCHHBIX 4aCTUll, C UCITYCKaHHUEM HCﬁTpOHOB.

pabora ¢
JUTEPATyPOH,
YTEHUE
JIOTIOJTHUTENIbHOU
JUTEPATYPBI
MOJrOTOBKA K
YCTHOMY OIIpOCY

12

HToro

85

7. ®oH OLIEHOYHBIX CPEACTB A/l NPOBEACHUS NMPOMEKYTOYHON aTTecTalun
o0y4ya HXCs IO JUCHUIIMHE (MOAYJII0)

7.1. IlepevyeHb KOMIIETEHIUI ¢ YKa3aHUEM ITANOB UX (popMHUpPOBaHMS B Mpolecce
0CBOEeHHS 00pa30BaTeJbHOM MPOTrPAMMBI

Jleckpun
TOPBI

Kommiereniun

OueHOYHEbIE
cpelcTBa

OIIK-8

15




O®I1-24  Pabouas nporpamma auctuminabl 51.0.08.05 «Atomuas u saepHas Gusukay

3HaTe  |poJIb U MECTO 00pa30BaHMS B )KU3HM YEJIOBEKa U 00IIECTBa
B 00JIaCTH T'yMaHUTAPHBIX 3HAHUH €CTECTBEHHO-HAYYHBIX
3HaHUU B 00JIACTH HPABCTBEHHOT'O BOCIUTAHUS HCTOPHIO,
TEOPHIO0, 3aKOHOMEPHOCTHU M MPUHIIMIIBI IIOCTPOCHUS U YCTHBIH OIIpOC
(GYHKIIMOHUPOBaHUS 00Pa30BaTEILHOTO Mpolecca
YMeTb  |MpUMEHSTh METObI aHAIN3A M1€IarOTUYECKON CUTYAIINH,
poQeCcCUOHANLHOM PedIEKCHU Ha OCHOBE CIELUAILHBIX nabopatopHas
HAay4YHBIX 3HAHU, B TOM YUCIIE B IPEAMETHOM 00IacTH pabora, 3amura
oTyeTa
Biajgers |MeTOaMM MPOEKTUPOBAHUS U OCYLIECTBICHHUS
y4eOHOBOCIIUTATENBHOTO MIPOLIECCa C OMOPON Ha 3HAHUS
OpeaMETHOI 00JIaCTH, ICUXO0JIOTO-TIeJarOTHYECKHE 3HAHUS
¥ HayYHO-00OCHOBaHHbIE 3aKOHOMEPHOCTH OpraHU3aLUU 9K3aMCH
00pa30BaTeIbHOTO MpoIiecca
MK-1
3uats CTPYKTYPY, COCTaB U IUJAKTUUECKUE €IUHUIIBI
IpeIMETHOIN 00JIACTH aTOMHOM U siepHOM (DU3HKH YCTHBIH onpoc
YMers  |OCYIIECTBIISATH OTOOP YU4EOHOTO COAEpIKAHUS IJIS €TO JtabopaTopHas
peanu3aluy B pa3IuyHbIX (popmax oOydyeHus B paborta, 3ammuTa
cootBeTcTBUM ¢ TpedboBanusmu GI'OC OO oTuera
Baagers |ymeHueM pa3pabaThiBaTh pa3iudHbie (POPMBI YIEOHBIX
3aHATUH, IPUMEHATh METObI, IPUEMBI U TEXHOJIOTUN IK3aMEH

oOy4deHus1, B TOM Yucie HH()OPMAIIMOHHBIE

7.2. Onucanue nNoxkasarejied 1 KpUTepUeB OLEHMBAHUSA KOMIIETEHIUI HA
Pa3JIMYHBbIX 3Tanax ux (GOpMHUPOBAHUS, ONIMCAHUE HIKAJ OLCHUBAHUA

YpoBHU cHOPMUPOBAHHOCTH KOMIIETEHITUN

O1eHOYHEIE
cpescTBa KomnerentHoCcTh bazoBeiit ypoBenb | JlocTtaTouHbIl ypOBEHD Bricokuit ypoBeHb
HCC(l)OpMHpOBaHa KOMIICTCHTHOCTHU KOMIICTCHTHOCTHU KOMIICTCHTHOCTHU
YCTHBIN OIIPOC He packpsiT Bonpocsr Bonpocsr Bonpocsr
MMOJTHOCTRLIO HU PACKpBITHI € PACKpBITHI € MTOJIHOCTBIO
OJIH BOIIPOCOB 3aMCUYaHHUSIMH, HECYIIECTBEHHBIMU | pACKPBITHI
OJIHAKO JIOTHKA 3aMCEUYaHUSIMHI
coOIroIeHa

16
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nabopaTopHas He BeImonneHa Brimonnena Pa6oTa BeimonHena|PaboTa BeImosHeHa
pabora, 3amura WM BBINIOJIHEHA C  [4aCTUYHO WJIM C  |TIOJIHOCTBIO, MOJIHOCTHIO,
oTyera rpyobIMH HapYIICHUSMH, OTMEYAIOTCS odopmiieHa 1o
HapYIIECHUSIMH, BBIBOJIbI HE HECYIIIECTBEHHbIE |TpeOOBaHUAM
BBIBOJIbI HE COOTBETCTBYIOT HEJ0CTaTKU B
COOTBETCTBYIOT LEeJH oopmiIeHnn
1eu paboThI
JK3aMEH He packpeiT Teopernueckuii Teopernueckue [TonnocThIO
MOJIHOCTHIO HU BOIIPOCHI BOIPOCHI PaCKpBITHI BCE
OJIUH PACKPBITHI € PACKpBITHI BOMpOCHL. ['1yboko u
TEOPETHUECKUI 3aMeuYaHusIMH, IIOJIHOCTBIO C IIPOYHO YCBOEH
BOIIPOC, OJIHAKO JIOTHKA HECYILECTBEHHBIMHU | IPOTPAMMHBIN
IIPAKTUYECKOE co0uoieHa. 3aMEYaHUSIMHU. Marepua,
3alaHUE HE [IpakTrueckoe YBepeHHo HCUYEPIBIBAIOLLE,
BBITIOJIHEHO, WM |3aJ]aHue NPENOAHOCUTCS  |OCJIEI0BATENBHO,
BBITIOJIHEHO C BBITIOJIHEHO, HO C  |MaTepuar, YETKO U JIOTUYECKU
rpyObIMU 3aMEYaHUSIMU rPaMOTHO U 1O u3JIaraeTcs
OmMOKaMu HaMEUeH X0/ CYILECTBY Marepual
BBITIOJIHEHHS, U3JIaraeTcs
OJIHAKO HE MOJIHO
PACKpBITHI
BO3MO>KHOCTH
BBITIOJIHEHUS

7.3. TunoBble KOHTPOJIbHBIE 32JaHUS WIH HHbIE MATEPHAJIbI, HE00XO0AUMBbIE J1JI1
OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH,
XapaKTepu3yKlw HX 3Tanbl (JOPMUPOBAHUA KOMIIETCHUMH B MpoLecce 0CBOCHUS
o0pa3oBaTe/IbHOI MPOrPaMMBblI

7.3.1. IlpumepHbIe BONPOCHI JAJIf1 YCTHOT0 ONpoca

1.Kakum o6paszom Pesepdopay ynanoch yCTaHOBHUTD, YTO MOJIOKUTENBHBIN 3apsi]] aTOMa
CKOHIIEHTPUPOBAH B MaJIOM €ro 4acTu, UMEIOIIEH JTMHEeHbIe pa3mephl opsaaka 10 -15

M

2.Chopmynupyiite Teopemy HMpHiioy.
3.Kakum o6pazom Pesepdopay ymanoch D0OUTHCS MEXAaHMYECKOW YCTONYHBOCTH
SIEPHON MOJIETTH aToMa

4.B 4ém 3aKIII04aeTcs 3JEKTPOAMHAMUYECKAs] HEYCTOMYMBOCTD SIAEPHON MOJENIN aToMa
5.Kakum o6pazom H. bopy ymanoch moOUTBCS 3JEKTPOJUHAMUYECKON YCTOMUYMBOCTH
SAIEPHOUW MOJIENIA aTOMa

6.JIuaun Kaxkoiu CEpHH B CIICKTPC H3JIYUYCHHA aTOMApHOI0 BOJAOpOAa MOXHO BHIACTDH

BU3yaJIbHO

7. KaKOU CMBICJI UMEIOT BEJINUNHEI

u B dopmyne Punbepra 1

8.C xako# 1enpto ObLIM MOCTaBJIeHBI ONbITH @paHka u ['epua

17
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9.Uto Ha3bIBaeTCS TPAHWUYHOW JJIMHON BOJHBI CIEKTPAIBHOW CEpud B OOPOBCKOM
TEOPUHU aTOMa
10.Yto Ha3bIBaeTCS SHEPrUEN HOHU3ALUK aTOMa

7.3.2. IllpuMepHBbIe BONPOCHI K 32 UTe JA00PaTOPHBIX padoT

1. A nepnas monens aroma. [loctynarsr bopa.

2.IlpuHIMNKaIbHAs CXeMa YKCIEPUMEHTAIbHON ycTaHOBKM Dpanka u ['epiia.

3.C kakoil Henbro co3naérca HeOOoJbIIas 3aJEepPKUBAIOIIAS PA3HOCTh MOTEHLMAIOB
MEXy CETKOW U aHOA0M B ycTaHOBKe Ppanka u ['epua

4 Hapucyiite TpaduK 3aBUCUMOCTH TOKa OT YCKOPSIIOIIEH pPa3sHOCTH IMOTEHIIMAJIOB B
onbiTe Opanka u ['epuia u 06 sicHUTE X0 KPUBOM HA 3TOM rpaduke.

5.Kak M0HO J10Ka3aTh NPaBUWIBHOCTH BTOPOTO MOCTYJaTa (yciaoBue 4acToThl) bopa
6.Mo>xHO 51 npencTaBuTh atoM Nea kak Bojgopojaonoao0Hyio cucteMy (BIIC) B uém
oTiinune Takor BIIC ot ognosnexrponnoi BIIC

7.Hapucyiite nuarpamMmbl ypaBHEHH SHEPruM aTOMAapHOro Boaopoda v atoMoB Nea
(6e3 yu€Tta TOHKOU CTPYKTYyphl). B 4éM cXOACTBO M paznuuue dTUX Juarpamm

8.UTO Ha3bIBAETCA CHMHOBBIM KBAaHTOBBIM UYHCIIOM 3JIEKTPOHA U KAaKOE€ 3HAYEHUE ATO
YHUCJIO PUHUMAET

9.Uto Ha3pIBaeTCsl BHYTPEHHUM KBAHTOBBIM YHCJIOM M KAaKHE€ 3HAYEHHUS ATO YHUCIIO
IIPUHHAMAET B cirydae aToMOB Nea

10.Hapucyiite nuarpaMmy ypoBHEN 3HEprur aToMoB Nea ¢ y4€TOM TOHKOUW CTPYKTYpPhI U
00 sICHHWTE pacmierieHue XENTOH -TMHUM Nea Ha JIBE COCTABIISIOININE.

7.3.3. Bonnpochl K 3K3aMeHy

1.CTONKHOBEHHUSI -YaCTHIL] C ATOMAMHU.

2.0npenenenue BENMYKMHBI 3aps1a aTOMHOTO Sipa U3 JaHHBIX 110 PACCESHUIO -YaCTHII.
3. S nepuast monens atoma o Pesepdopay u e€ 3aTpyaHeHusI.

4.CepuasibHble 3aKOHOMEPHOCTH B CIIEKTPE M3JIy4YEHUS aTOMapHOIrO0 BOJIOPOJA.
Cnektpanbubie TepMbl. KomOnHanmonusiit npuHuun Puria.

S.IMoctynatel bopa. OnbiTel @panka u ['epia.

6.BbiBoa opMyIBl 7151 SHEPTHH CTAllMOHAPHBIX COCTOSIHUIM aTOMapHOro BOJOPOJAA IO
teopuu bopa.

7.BeiBont  GOpMyIIBI IS DHEPTUU CTAIIMOHAPHBIX COCTOSHUN BOJOPOJIOMOAOOHBIX
cucteMm 1o teopun bopa.

8.BeiBoa hopmyssl anis sHepruu Punbepra mo reopun bopa.

9.lnarpamMmma ypoBHEH HEPTUM U CEPUATBHBIE 3AKOHOMEPHOCTH B CIEKTPE U3ITyUYCHHS
aTOMapHOI'0 BOJOPOAA.

10.BoiBog  opMynbl It SHEPrUM  MOHM3alMM  aTOMApHOIO  BOAOPOAA H
BOJIOPOJOTIOJOOHBIX CUCTEM.

18
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11.BeiBon  opMynbl  uis  3HEPrUM  BO3OYXKIEHUS aTOMapHOro BOAOpoJa U
BOJOPOAONOOOHBIX CUCTEM.

12.IIpocTpaHcTBEHHOE KBAaHTOBaHUE. MarHUTHbIE MOMEHTHI aTOMOB.

13.Bonnsbl ge-bpoitnsa. CTaTUCTUYECKUA CMBICIT U CBOMCTBA BOJIH Jie-bpoiis.
14.BpemenHoe u cranmoHapHoe ypaBHenue lllpenunrepa.

15.1TonHasa cucteMa KBaHTOBBIX YMcell. BHyTpeHHEE KBAHTOBOE YHUCIIO.

16.IIpuniun  Ilaynu. PacnpeneneHue 3JIEKTPOHOB B aTOME MO HIHEPreTUYECKUM
COCTOSTHUSIM.

17.29nexTpoHHas KOH(GUTYpaIUsi MHOTOJIEKTPOHHBIX aTOMOB.

18.XapakTepucTuuecKkoe pEHTTEHOBCKOE U3IIyUEHUE.

19.3akon  Moznu. uarpammbel  Moznu.  DKcHepuMEHTalbHOE  OOOCHOBaHUE
ITepuoanueckon cucremMsl dsieMmeHToB J1.J. Menneneena.

20.CrieKTpsl MIETOYHBIX METAIIIOB.

21.MynpTUILIETHOCTh CIIEKTPOB U CIIUH AJIEKTPOHA.

22 .MexaHU4eCKUii MOMEHT MHOTO3JIEKTPOHHOTO aTOMa.

23.MarauTHbIi MOMEHT MHOTO3JIEKTPOHHOT'O aTOMa.

24.CocrtaB ¥ 3aps] aTOMHOro siapa. MaccoBoe u 3apsioBoe yucia. PazmMepsl aTOMHBIX
anep. [ImoTHOCTE S IepHOTO BEUIECTBA.

25.M30Tombl, W300apbl, HW30TOHBI, H30Mephl. HekoTopsle  3aKOHOMEPHOCTH,
HaOJI0AaeMble CpeId U30TOMOB.

26.JledexT maccel. DHEPTHUs CBSI3U sApa. Y NeTbHAS SHEPTHS CBA3U HYKJIOHOB B sJIpE.

277 .S nepusbie cuinbl. CBOKWCTBA SACPHBIX CHUJL.

28.Mojien aTOMHBIX SITIEP.

29.CBs13b MEXTY 3apsAIOM Spa U OOIIMM YHUCIIOM YAaCTUIl B YCTOMYMBBIX sAJIpax.
30.EctecTBeHHAas paIMOAKTUBHOCTh. 3aKOH PaJIMOAKTUBHOTO pacnaja.

31.IIpaBuna cMemEeHns IPU €CTECTBEHHBIX PAIMOAKTUBHBIX MPEBPALICHUSX.
32.PaanoaktuBHOE paBHOBECUE. EAMHUIIBI paIMOAKTUBHOCTH.

33.3aKOHOMEPHOCTH -pacmaja.

34.3akoHOMepHOCTH - pacnajaa. HelltpuHo u ero cBoiicTBa.

35.ATOMHOE AP0 Kak KBAHTOBAs cUCTEMA. PalnOaKTUBHOCTh HEUTPOHA.
36.UckyccTtBenHbie mnpeBpaiieHust saep. llepBoie snepHble peakuuu. OTKpBITHE
MIPOTOHA U HEWTPOHA.

37.UckyccTBeHHas paluOAKTUBHOCTb. - pacmaj.

38.MckyccTBeHHAs paIMOAKTUBHOCTb. €-3aXBaT. DKCIEPUMEHTAIBHOE JI0KA3aTeNIbCTBO €-
3axBara.

39.CocrtaBHoe sapo.

40.5 nepuble peakiuu. TUIIBI IAEPHBIX PEAKIIHM.

41.2Heprus siACpHBIX PEaKIUil.

42.ITonepeyHoe ceYeHUE AIEPHOU PEAKIIUH.

43.IIpox0oxkaeHNE HEUTPOHOB YEpE3 BEILIECTRO.

44 S nepHble peakiluy, BbI3bIBAEMbIC HEUTPOHAMU.

19
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45.]Jlenenue siaep. DHEPrus, BbIICIAIONIASACS PU ICJIICHUH SEP.

46.0OHeprus aktuBauuM JgeneHus sgaep. CrontanHoe jeneHue saep. OcoOeHHOCTH

JIeJIEHUS U30TOMOB ypaHa.

47.

CIIHasg pCaKuuAa JCJICHUA SAOCP.

48.TepmosiiepHble peakivu.

7.4. MeToguuecKkne MaTepPUAJIbl, ONIPeACJSI0 He NMPoueaypbl OLeHNBAHUS 3HAHUM,

YMEHHd, HABBIKOB M (WJIN) ONBITA 1eATeIbHOCTH, XaPaKTEePU3YI0 HX ITalbl
¢dopmMupoBaHus KOMIIETEHLUM.

7.4.1. OnleHUBaHMeE YCTHOIO ONPOCAa

Kpurepuii YpoBHU HOpMUPOBAHUS KOMITETCHIIUMI
OLICHUBAHUSA bazoBbIit JlocTaTo4uHbIM Bricoknit
[Tonnota u npaBuibHOCTS,  |OTBET MONHBIN, HO €cTh  |OTBET MOJIHBIH, OTBeT MOJIHBIH,
OTBETa 3aMevaHus, He Oojee 3 MOCJICIOBATEIbHBIN, HO  |ITOCIIEIOBATEIbHBIMH,
©CThb 3aMeUaHus, He OoJiee JTOruaHbII

2

CrerneHps 0CO3HAHHOCTH,
MMOHMMAaHUS U3yYECHHOT'O

Marepuan ycBOEH U
H3JIaraeTcs OCO3HAHHO, HO
ecTh He Oosee 3
HECOOTBETCTBHI

Marepuan ycBOEH U
H3JIaraeTcsi OCO3HAHHO, HO
ecTh He OoJee 2
HECOOTBETCTBHI

Marepuan ycBOEH U
M3TIaraeTcsi 0CO3HAHHO

S3pIKOBOE OhOopMITEHHE
OTBETa

Peus, B ieaom,
TpaMOTHast, COOJIFOICHBI
HOPMBI KYJIBTYPBI PEUH,
HO €CTh 3aMEUaHMUs, HE
bonee 4

Peun, B ieaom,
TpaMOTHasi, COOJIFOICHBI
HOPMBI KYJIBTYPBI PEUH,
HO €CTh 3aMEUaHMUsI, HE
6onee 2

Peus rpamoTtHas,
cO0JII0IEHBI HOPMBI
KYJIBTYPBI peun

7.4.2. OueHuBaHue Ja0OPATOPHBIX PadOT

Kpurepuii
OIICHUBAHUS

YpoBHU pOpMUPOBAHUS KOMIIETEHIIUMI

bazosrii

JlocTaTouHbIN

Bricokuit

Brimonnenue u
odopmiteHrE TabopaTopHOI
paboTsI

Pab6oTa BeImoTHEHA
YaCTUYHO WU C
HapyIICHUSIMH, BHIBOIBI
YaCTUYHO HE
COOTBETCTBYIOT IIEJIH,
oopMIIEeHUE COACPKUT
HEJOCTATKH

JlaGopaTopHas paboTa
BBINOJIHEHA TIOJTHOCTHIO,
OTMEYAIOTCS
HECYIIECTBCHHBIC
HEIOCTATKH B
odopmiteHuN

JlabopaTopHas paboTa
BBITIOJTHEHA TIOJIHOCTEIO,
oopmiieHa cornacHo
TpeOOBaHUAM

KauecTBO 0TBETOB Ha
BOITPOCHI BO BpEeMsI 3aIIUTHI
paboThI

Bomnpocs! 11 31Tl
PACKpPBITHI HE TIOJTHOCTHIO,
OJTHAKO JIOTHKA
coOroieHa

Bomnpocsl pacKphITHI,
OJTHAKO UMEIOTCA
3aMeYaHus

OTBETHI MOJHOCTHIO
PACKPBIBAIOT BOIPOCHI

7.4.3. OneHuBaHue YK3aMeHa

Kpurepuit

YpoBHU HOpMUPOBAHUS KOMITETCHITHI
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OLICHUBAHUSA bazoBbIit JlocTaTo4uHbIM Bricoknit
IlonHoTa OTBETA, OTBeT MOJHBIN, HO €CTh  |OTBET MOJIHBIM, OTBeT MOJIHBIH,
MOCIIEA0BATEIBHOCTD H 3ameuaHusi, He Ooee 3 MOCIIEZIOBATENBHBIN, HO  [TIOCIeMOBaTEeIbHBINH,
JIOTUKA U3JI0KEHUS €CTh 3aMeUaHus, He 00JIee |TOTUIHBIH

2

[IpaBunpHOCTE OTBETa, er0 |OTBET COOTBETCTBYET OTBET COOTBETCTBYET OTBET COOTBETCTBYET
COOTBETCTBHE padboueit paboueit mporpamMme paboueit mporpamMme paboueii mporpamMme
rporpamMme yaeOHOMi y4eOHOH AVCIUIUIMHEI, HO |yIeOHON NUCIMIUIMHEI, HO |yIeOHON NUCTIMILTAHEI
JTUCTIMTITAHBI €CTh 3aMeuaHusl, He 6oee |ecTh 3aMevanus, He OoJee

3 2
CriocoOHOCTh CTy/IeHTa Otget aprymenTupoBaH, |OTBeT apryMmeHTHpoBaH, |OTBEeT apryMeHTHUPOBaH,
apryMEHTHUPOBATh CBOH MPUMEPHI IPUBEIICHBI, HO |IIPUMEPHI MPUBEACHBI, HO |TTPUMEPHI IPUBEICHBI
OTBET U MPUBOJIUTH ecTb He Oonee 3 ecTb He OoJjee 2
MIPUMEPBI HECOOTBETCTBHM HECOOTBETCTBHM
Oco03HaHHOCTH M3j1araeMoro |MaTepuas yCBOCH U Marepuan ycBOEH U Marepuan ycBOEH u
Matepuaia M3JIaraeTcsi 0CO3HAHHO, HO [M3JIaraeTcss 0CO3HaHHO, HO |M3JIaraeTcsi OCO3HAHHO

ecTb He OoJee 3 ecTb He Ooree 2

HECOOTBETCTBUIL HECOOTBETCTBUI
CooTBeTCTBHE HOpMaM Peus, B ieaom, Peun, B ieaom, Peub rpamotHas,
KYJIbTYpPbI peUH rpaMOTHas, COOJIFOJICHEl  |[TpaMOTHas, COOMIOACHBI  |COOIOICHBI HOPMBI

HOPMBI KYJIBTYPBI pEUYH, |HOPMBI KYJbTYPBI PEUH, |KYJIBTYpBI peun

HO €CTh 3aMEYaHus, HE HO €CTh 3aMEYaHUs, HE

Oonee 4 Oonee 2
KayecTBO OTBETOB Ha Ectb 3aMeuanus B nienom, oTBeTHI Ha Bce Bompocsl nomy4eHsl
BOIPOCHI oTBeTaM, He Ooee 3 PacKpBIBaIOT CYTh HCYEPIBIBAIONINE OTBETHI

BOIIpOCa

7.5. UToroBasi peMTHHIOBAas OLICHKA TEKY €M M MPOMEKYTOYHOH aTTecTaluu
CTYAEHTA 0 AMCUUILIMHE

[To yuebHoOU aucuunanHe «ATOMHas U snepHas Qpusuka» ucnonb3yercs 4-0aibHast
CUCTEMa  OLICHMBAHMWsS, UWTOI  OLEHUBAaHUSA YPOBHS 3HAaHUUH  oOywarommxcs
IIPEAYCMAaTpPUBACT DK3aMEH. B 3a4eTHO-3K3aMEHAIMOHHYI0 BEJOMOCTb BHOCUTCS OLIEHKA
no uerblpexOauibHOM cucteme. OOywarouiuiicsi, BBINOJHUBIIMKA He MeHee 60
y4eOHBIX IMOPYYEHUN, MPEAyCMOTpPEHHBIX yueOHbIM ruianoM u PIIJI, momyckaercst k
’K3aMeHy. Hannune HEBBINMOIHEHHBIX Y4E€OHBIX MOPYYEHUH MOXKET ObITh OCHOBAaHUEM
JUISL IONTOJIHUTENIBHBIX BOIPOCOB IO JAUCIUIUIMHE B XOJ€ MPOMEXYTOUHOW aTTECTALUU.
OOyuaromuiics, NOJYyYHMBIIMH HE MeHee 3 OauloB Ha DJK3aMEHE, CUMUTAeTCs
aTTECTOBAHHBIM.

IlIkana oyenusanus meKyuwieil u NPOMeHCymouUHOU ammecmayuu cnyoeHma
YpoBHU hopMUpOBaHHS OreHKa 1Mo 4eThIpexOaTbHOM IIKajIe
KOMIICTCHITHH TS SK3aMeHa
Bricokuit OTJINYHO
JlocTaTouHbIN XOPOLLIO
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ba3oBrrit

YAOBJICTBOPUTCIIBHO

Komrmerenmms ne

chopmupoBaHa

HEYJOBJIETBOPUTEIBLHO

8. IlepeyeHb OCHOBHOI M IONOJTHUTEIbHOM Y4eOHOH JTUTEPATYPHI, HE00X0AMMOM

JJISL OCBOCHMS JUCHUILIMHBI (MOXYJIs1)

OcHoBHas JuTEpaTypa.

Twun

Ne bubnnorpaduueckoe onucanue (yueB, yreGoe Kon-so »
o R
1. |IOmonbckuid, 3. B. AToMHas ¢pu3uka y4eOHUK B 2 TOMax
3. B. llnonsckwii. 8- wu3d., CTEp. CaHkr-
ITerepOypr Jlans, 6.1r.. Tom 1 BBeneHue B aTOMHYIO
dusuky  2010. 560 c. B 978-5-8114-1005- p ¢
7. TekcTt  3JIEKTPOHHBIN Jlanp BJIEKTPOHHO-| VyeGHUKH a 0o0.
oubmuoTeuHas cucrema. R o 00
p e€a o00.co o0 442 (mata oOpartieHus 442
24.09.2020). Pexxum  goctyma st aBTOpU3.
II0JIb30BAaTEIIEH.
2. |UInmonsckuit, 3. B. ATomHas ¢pu3uka ydeOHUK B 2 TOMax
O. B. lllmonbckuii.  6-e u3a, crep.  Cankr-IletepOypr
Jlaup, O.T. . Tom 2 OCHOBBI KBAHTOBOU MEXaHHUKU U
CTpOCHHUE DJIEKTPOHHOU 00osouku atoma  2010. 448 p ¢
C. B 978-5-8114-1006-4.  TekcT SIEKTPOHHBIA | VyeGmmxu | & OO
Jlanb  BNEKTPOHHO-OMONMOTEYHAsT CHUCTEMA. R co 00
p e.a o0 .co o0 443 (mara oOparieHus 443
24.09.2020). Pexxum  goctyma it aBTOpH3.
II0JIb30BATENEH.
3. |byakep, . AtomHas ¢uszuka  yudeOHOe mocobue  JI.
bynkep, 1. Kum6emn, JI. JeMwumie mnoxn penakmueit E. b.
AJleKkcaHapoBa nepeson ¢ admrimickoro E. b.
AnekcannpoBa.  MockBa OU3SMATIIMAT, 2010. 396 p e
C. B 978-5-9221-1083-9.  TekcT »IEKTPOHHBIN Yueburte | a 00 .
Jlanb ~ 3JEKTPOHHO-OMOIMOTEYHAS] CHUCTEMA. R nocobus co 00
p ea o0 .co o0 48253 (mara  oOparieHus 48253
28.09.2020). Pexxum  goctyma st aBTOpU3.
I10JIb30BAaTEIIEH.

JlonoTHUTe/ILHAS JIUTEepaTypa.
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bubnnorpaduueckoe onucanue

Twun

(yueOHUK, yueOHOE

nocobue, y4eOHO-MeTOX

nocobwue, ap.)

Komx-Bo B
ouoI.

CasenweB, 1. B. Kypc ¢uzuku yuyeOHoe mocobue B 3
tomax M. B. Casenbes. 7-e u3n., cTep. CaHkKT-
ITerepOypr Jlanb, 6. T.. Tom 3 KBanTOBas ontuka.
AtomHass ¢usuka. Dusuka TBeproro Tena. Dusnka
aTOMHOTO siipa U 3JeMeHTapHbIX yactul,  2019. 308 c.
B 978-5-8114-4254-6. TekcT 2IEKTPOHHBIN
Jlanb  BNEKTPOHHO-OMONMOTEYHAsT CHUCTEMA. R
p ea oo.co oo 117716 (mara oOpamieHus
25.09.2020). Pexxum  goctyma it aBTOPH3.
II0JIb30BATENEH.

VY4yeOHbIE
rnmocoous

a oo .
co 00
11771

Cagennes, U. B. Kypc o6mieit puszuku yueOHOE mocodue
B 5 tomax U. B. Cagsenbes. 5-e wu3n. CaHkr-
ITerepOypr Jlanb, 6. T.. Tom 5 KsanToBas ontuka.
AtomHass ¢usuka. Dusuka TBeproro Ttena. Dusnka
aTOMHOTO siipa U 3JeMeHTapHbIX yactul, 2011, 384 c.
B 978-5-8114-1211-2. TekcT 2IEKTPOHHBIN
Jlanb  BNEKTPOHHO-OMONMOTEYHAsT CHUCTEMA. R
p ea oo .co oo 708 (mara oOpareHus
24.09.2020). Pexxum  goctyma it aBTOPH3.
II0JIb30BATENEH.

VY4yeOHbIE
rnmocoous

a 00 .
CO 00

708

[IpakTuKyM MO peleHuIo 3aJa4 Mo o01IeMy Kypcy (pU3UKH.
OcHoBbl  KBaHTOBOW  ¢u3uku. CTpoeHHEe BeUIECTBaA.
AToMHas u saepHas ¢uzuka ydeOHoe mocobue H. IL.
Kanamunkos, H. M. Koxesuukos, T. B. Koteipno, I'. T
Coupun  nop penakuueit H. I1. Kanamnukosa. CaHKT-
[TerepOypr Jlans, 2014. 240 c. B 978-5-8114-
1651-6. Tekct oanekTpoHHbIM  JlaHb  AJIEKTPOHHO-
oubmuoTeuHas cucrema. R

p ea o0 .co 00 49468 oOparteHus
28.09.2020). Pexxum JUIL  aBTOpU3.
10JIb30BATEIICH.

(mata
J0cTyma

VYueOHbIE
mocoous

a oo .
co 00
49468

9. Ilepeuennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIIUOHHOM CeTH
«HTepHeT», HEOOXOAUMBIX JIJI51 OCBOCHUSA TUCIHUIINHBI (MOTYJIs1)

1.ITouckoBBIE CUCTEMBI P ra err, p yadexr,
2.DenepanbHbIi 00pa3oBaTeIbHBINA MOPTAT ed .
3.Poccuiickas rocynapcTBeHHas OMOIMOTEKa P I rr
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4.T'ocynmapcTBeHHas MyOnW4YHAs Hay4dyHO-TexHW4Yeckas Ombmumorexka Poccum R
p p r.

5.'ocynapctBeHHOE  OIO/KETHOE  yupexiaeHue KyabTypbl PecnyOmuku  Kpbim

«Kpbimckas pecnyOinKaHCcKas YHHUBEpCaTbHas Hay4YHas oubamoTexa»

6.Ilegarornueckast OubnuoTexka p ped 1

7.Hayunas snektponHas oudnmuorekae BRAR R (PUH )

10. MeToguveckue yKazaHus 1Jd 00y4ar HUXCS 10 OCBOEHHIO TUCHHUILIIMHBI
(MoxyJist)

O0 wue pekoMeHIAIMHU 0 CAMOCTOSITEJIbHOI padoTe 0aKkaIaBpPOB

[TonroroBka coBpeMeHHOTo OakajiaBpa MpPEIoiaraeT, YTO B CTEHaX YHHUBEPCUTETA
OH OBJIAJICET METOJI0JIOTHEN camo00pa3oBaHus, CaMOBOCITUTaHUS,
CaMOCOBEPILEHCTBOBAHUSA.  JTO  ONpENENseT  BaXHOCTh  AKTUBU3aLHUH €0

CamocrosiTenibHass paboTa (QopMUpYyeT TBOPUYECKYIO AKTHMBHOCTH OakajaBpOB,
NPEACTABICHUE O CBOMX HAYYHBIX M COIMAJIBHBIX BO3MOXKHOCTSAX, CIIOCOOHOCTH
BBIWICHATh  IJIaBHOE, COBEPUICHCTBYET MpuUeMbl  OOOOIIEHHOTO  MBILUICHUS,
npeanojaraeT Oojee TIyOOKYyH0 MpopabOTKy MMM OTIAEIBHBIX TEM, OIMPEACICHHBIX

OCHOBHBIMU BHJIaMU U (POPMaMU CaMOCTOSITEIbHONW PabOThI CTYACHTOB IO JAaHHOU
JTUCLUIUIMHE SIBJSIIOTCS. CAMOIIOATOTOBKA MO OT/AEJIbHBIM BOIpocaM paboTta ¢ 0a30BBIM
KOHCIIEKTOM  paboTa C JHUTEpaTypod, YTEHUE JAOMOJHUTEIBHOU JIUTEpaTyphl
HOJrOTOBKA K YCTHOMY OIpocy JiabopaTopHas padboTa, IOAroTOBKA OTYETa IOJArOTOBKA

BaxxHOl 4acTbhl0 CaMOCTOSITENIbHOW pabOThI SIBISIETCS UTeHHE Y4eOHON JIUTEepaTyphl.
OcHoBHass (PyHKIMS y9eOHUKOB  OpPUEHTHUPOBATH B CHCTEME TE€X 3HAHWI, YMCHHHA H
HABBIKOB, KOTOPBIE IOJDKHBI OBITh YCBOEHBI IO JAHHOW JUCHUUILIMHE OyIyIIMMHU
CHeNUaTUCTaMU. YYEOHUK TaKXKe CIYXHUT TyTeBOIUTEIEM I10 MHOTOYUCICHHBIM
MPOU3BEAECHUSAM, OPUEHTHPYS B HMEHAax aBTOPOB, CIECHHUAIU3UPYIOIIUXCS Ha
OonpeAe€HHbIX HAyYHBIX HAMpPABJICHUSAX, B Ha3BaHUAX MX OCHOBHBIX TpyAoB. Bropas
byHKUMS yyeOHHMKA B TOM, YTO OH OYEPUYMBAET HEKUU KPYr 00s3aTeNbHBIX 3HAHUU 1O
peaAMETY, HE IPETeHIYS Ha TIIyOOKOE X PACKPBITHE.

YreHne pEKOMEHIOBAHHON JUTEPATypPhl TO Ta TJIaBHas YacTb CHUCTEMBbI
CaMOCTOSITENIbHOM yueObl OakanaBpa, KOTopas 0OecleynmBaeT MOAIMHHOE YCBOCHHE
Haykd. YuTaTh 3Ty JTUTEpaTypy HYKHO 10 IPUHIUIY «HUAes, TEOPHs, METOJ B OJHOM, B
JIPYTOU U T.J. KHUTAX.

Bo Bcex citydasix peKOMEHAYETCS pACCMOTPEHUE TEOPETUYECKUX BOIPOCOB HE MEHEE
4YeM MO0 TpeM HUCTOYHUKaM. M3ydeHue mnpoOseMbl MO pa3HbIM HCTOYHUKAM - 3aJIOT
riyOOKoro ycBoeHus Hayku. ImeHHO »53TOT 050K, HapsAgy C BBINOJIHEHUEM
IPAKTUYECKUX 3aJaHUl SIBISETCA BEAYIIUM B CTPYKTYpPE CaMOCTOSTENbHON paboThI

Braumanuro 6aKaHaBp0B npeaiararoTCsa CIHUCOK JIMTCpaTypbl, BOIIPOChI K
CaMOCTOATCIbHOMY NM3YUCHHIO U BOIIPOCHI K 5K3aMCHY.
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Jlis ycremHoro OBNaJACHUS IUCUUIIIIMHOW HEOOXOIHMMO BBIMOJHSITH CIEAYIOLINE
TpeOOBaHMS
1) BBIMOJHATH BCE OMpeaeIeHHbIE TPOrpaMMOi BUABI pabOT
2) mocemarp 3aHATHS, T.K. BECb TEMAaTUYECKUI MaTepHall B3aUMOCBSA3aH MEXy co0Oou
M, 3a4acTyl0, CaMOCTOSTEJIbHOIO TEOPETHUYECKOrO OBJAJCHUA MPOMYLICHHBIM
MaTepUajJoM HEJOCTATOUYHO JJIsl KAUECTBEHHOT'O €r0 YCBOCHMSI
3) Bce paccMmaTpuBaeMble Ha 3aHATHUSX BOMPOCHl 00s3aTENbHO (UKCHPOBATH B
OTJEIbHYIO TETPAJb U COXPAHATH €€ 10 OKOHYaHUs1 0Oy4YEeHHUs B By3€
4) mposABIATH aKTUBHOCTH MPHU MOATOTOBKE M HA 3aHATHUAX, T.K. KOHEUHBIM pe3ynabTaT
OBJIAJICHUSl COJEP)KaHWEM JUCLUIUIMHBI HEOOXOAUM, B IEPBYIO OYEpE]b, CaMOMY
5) B ciyyasix mpoITycKa 3aHIATHIA 10 KaKUM-IH00 MpUYuHaM 00s3aTeNIbHO OTpabaThIBaTh
IPOIYIIEHHOE MPENO0IaBaTENI0 BO BpEMs NHIUBUIYaIbHBIX KOHCYIbTALUM.

BaeypouHas nesareiabHOCTh OakanaBpa Mo JaHHOM TUCHUIUIMHE MPEeArnoaraet
- CAaMOCTOSITENIbHBIN MOUCK OTBETOB M HEOOXOAUMOM MH(OpMALMU MO MPEI0KEHHBIM
BOIIpOCaM
- BBIIIOJIHEHUE TIPAKTUYECKUX 3aJJaHUI
- BBIpAa0OTKY YMEHHUI HayYHON OpraHU3aluu TPyIa.

VYcnemHas opraHu3anus BpEMEHHM IO YCBOEHUIO JAHHOW JHCUUIIIIMHBI BO MHOTOM
3aBHCHUT OT Hajduuus y OakajaBpa yMEHHUS CaMOOPraHM30BaTh ce0si U CBOE Bpemsl AJis
BBIMIOJIHEHUST MPENJIOKEHHBIX JOMallHuUX 3agaHuil. OO0 éM 3ajaHuil  paccuMTaH
MakCUMainbHO Ha 2-3 uaca B Heaemo. [lpu sTOoM anroputMm mMNOATOTOBKU Oyjaer

1 sran IOMCK B JIUTEpaType TEOPETHUECKOW HHQPOpPMAIMU MO MPEAT0KEHHBIM
IIPEIoJaBaTesIeM BOIIpOCcaM

2 3Tan  OCMBICJICHHE MOTYYeHHON NH(POpPMaIIUK, OCBOEHHUE TEPMHUHOB U TIOHIATHUN

3 3Tam  CcOCTaBJICHHE IIJIaHA OTBETA HAa KaXKJblil BOIIPOC

4 3Tanm  MOMCK MPUMEPOB MO JaHHOU MpoOIeMaTHKe.

Pabdora ¢ 0a30BBIM KOHCIIEKTOM

[TporpaMMoi TUCHUIUIMHBI MPETYCMOTPEHO YTEHHE JEKIUN B pa3inuHbIX (opmax
UX [pOBEIEHUs NpOOJEMHbIE JIEKIUU C DJEMEHTAMH 3BPUCTHYECKOW Oecensl,
UH(POPMALIMOHHBIE JIEKLWHU, JIEKIUH C ONOPHBIM KOHCIEKTUPOBAHUEM, JIEKIIHH-

Ha nexumsax mnpenojasaresb paccMaTpUBAECT BOMIPOCHI IIPOrpaMMBl  Kypca,
COCTaBJIEHHOW B COOTBETCTBHMHU C TOCYAapCTBEHHBIM 00pa30oBaTeIbHBIM cTaHAapTOM. U3-
3a HENOCTAaTOYHOI'O0 KOJIMYECTBA AYJUTOPHBIX YAaCOB HEKOTOPBIE TEMBI HE YHACTCS
OCBETHTH B TOJHOM 00 €Me, MOATOMY IpernojaBareib, MO CBOEMY YCMOTPEHHIO,
HEKOTOpPBIE BOIIPOCH! BEBIHOCUT Ha CAMOCTOSITENIbHYIO Pa0OTY CTYJEHTOB, pEKOMEHAYS Ty

Kpome 3TOTO, 7S JIydIIEro OCBOCHHS MaTepHasia M CHUCTEMAaTH3alliu 3HAHUU 10
JTUCITUTITNHE, HEOOXO0IUMO MTOCTOSIHHO Pa30oupaTh MaTEPHANBI JIEKIIUA TI0 KOHCIIEKTaM U
y4EOHBIM TTOCOOHSIM.
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Bo Bpems camocTosATenbHONM MNpOpaOOTKM JIEKIIMOHHOIO MaTtepuaia o0coboe
BHUMAaHHE CIIEAYET yAENATh BOZHUKIIMM BOIPOCAM, HEIIOHATHBIM TEPMHUHAM, CIIOPHBIM
TOYKaM 3peHus. Bce Takue MOMEHTBI ClIeyeT BBIACIUTh WIHM BBIINCATH OTAEIBHO IS
JalbHENUIIEro oOCYKJIEHUS Ha MPaKTUUYECKOM 3aHATHU. B cimyuae HeoOXxoaumocTu
oOpamiatbcs K MPEnojaaBaTenio 3a KoHcynbTanuei. [TomHblil cnucok JauTepaTypsl MO
JUCLUIUIMHE NIPUBEAEH B paboyeil mporpamme AUCLHUIIINHBL.

JlaGopaTopHasi padoTa, NOArOTOBKA 0TYeTA

JlabopaTopnast pabota HEOONBIIONW HAYYHBIA OTYET, 00OOIIAIONTUN TTPOBEACHHYIO
oOydaromuMcss  paboTy, KOTOPYH MPEACTABIAIOT [ 3alUThl I 3al(UThI

K maGopatopHbiM paboTam mipea SBISIETCS sl TPeOOBaHUM, OCHOBHBIM M3 KOTOPBIX
SBIIIETCSL TIOJIHOE, HCUEPNBIBAIONICEe OMHMCAHWE BCEH MpOAENaHHOW  paboTHI,
MO3BOJISIIONIEE CYAWTHh O TMOJTYYEHHBIX pe3yjbTaTaX, CTCIICHW BBIMOJHEHUS 3aJaHUN U
npodeccruoHaNIBHOMN TIOITOTOBKE OaKaIaBpoOB.

B otuer no naboparopHoii paboTe T0JKHBI ObITh BKIFOUEHBI CIEAYIOIINE TYHKTbI
TUTYJIbHBIN JTUCT
1eb PadoThI
KpaTKuE TEOPETUUECKHE CBEICHUS
ONMCAHUE IKCIIEPUMEHTAIIBHON YCTAHOBKU U METOJUKHU IKCIIEPUMEHTA
AKCIIEPUMEHTAIIbHBIE PE3YIbTaThI
aHaJIU3 pe3yIbTaToOB pabOThHI
BBIBOJIBI.

TuTyJbHBIH JHCT SBISETCS NEPBOM CTpaHUUEH OO0 HaydyHOM padOTBl M IS
KOHKPETHOT'0 BU/1a pabOThI 3aMOIHSIETCS 110 ONPEEIICHHBIM IPAaBUIIaM.

Jiia 1abopatopHOi pabOThI TUTYIBHBIN JTUCT OPOPMIISIETCS CAEAYIOUM 00pa3oM.

B BepxHem mone nucTa yKa3blBalOT MOJHOE HAUMEHOBAaHHE y4eOHOro 3aBEACHHS U
Kadenpsl, Ha KOTOPOU BHINOJHSAIACH JaHHAs padoTa.

B cpeanem mone ykaspiBaeTcst BUA padOThI, B JaHHOM cilydae jJabopaTtopHas padoTa ¢
yKa3aHHeM Kypca, 110 KOTOpOMY OHa BBINIOJIHEHA, U HW)XKE €€ Ha3BaHue. HazpaHue
1abopaTtopHOU pabOThI MPUBOAUTCS O€3 CII0OBA TEMa U B KaBBIYKU HE 3aKJIFOUAETCSI.
Hanee Ommke K IpaBOMYy Kpar TUTYJIBHOTO JHMCTA YKa3blBalOT (aMWINIO, WHUIUAIIBI,
KypCc W TPYMIy ydallerocsi, BBIMOJHHUBIIET0 paboTy, a Takke (PamMHIni0, MHUIIHAIBI,
YUEHYIO CTETIEHb U JOHKHOCTh MPENoAaBaTesis, IPUHSABILErO padoTy.

B HmxHEM mosie nucTa yKa3bIBaeTCsl MECTO BBITIOJHEHUSI pabOThl M O/l €€ HalKCaHUs
(6e3 cioBa ron).

Heap padoThl JODKHA OTpAXKaTh TEMY Ja00OPATOPHOU pabOThl, a TAKKE KOHKPETHBIE
3aJja4yM, MOCTABJICHHbIE CTYICHTY Ha NEepUO BBHIMOIHEHHs paboThl. Ilo 006 emy menb
paboThl B 3aBUCUMOCTH OT CJIO)KHOCTHM M MHOI'03a/IayHOCTH PabOThl COCTAaBISIET OT
HECKOJIBKUX CTPOK 110 0,5 cTpaHHIIbI.

26



O®I1-24  Pabouas nporpamma auctuminabl 51.0.08.05 «Atomuas u saepHas Gusukay

KpaTkue Teopernueckne cBedeHusi. B sToMm pasnene wuznmaraercs KpaTKoe

TEOPETHUECKOE OIMMCAHME M3yd4aeMOro B paboTe SIBJICHHUS WIHM MPOIECCa, TPUBOISITCS
Tak)Ke HEOOXOIUMbIE PACUETHBIE (POPMYIIBI.
Martepuan paszena He JODKEH KOMMPOBAaTh COAEpKaHNE METOAMYECKOrO MOCOOHUS WIIH
ydeOHMKa TIO0 JaHHOW TeMe, a OTrPaHUYMBACTCS H3JI0KEHWEM OCHOBHBIX TIOHSATHH U
3aKOHOB, pacyeTHBIX (opMyn, TaOmuIl, TpeOyroImUXcs s AalbHeIen o0paboTKu
MOJTYYCHHBIX AKCIIEPUMEHTAIBHBIX PE3yJIbTATOB.

O6 ewm muTepaTypHOTO 0030pa HE TOJDKEH MPEBHIIATh 1 3 4aCTH BCEro OT4eTA.
OnucaHue 3KCNEePUMEHTAIbHON YCTAHOBKH U METOIMKH IKCIIEPUMEHTA.
B nannoM pasnerne mpuBOIUTCS cXeMa SKCIIEPUMEHTAIBHON YCTAHOBKU C OMIMCAHUEM
ee paboOThl W TMOAPOOHO H3JIAraeTcsi METOAWKA IMPOBEACHUS DKCIIEPUMEHTA, MPOIECcC
MOJTyYeHUs JaHHBIX U CIIOCO0 UX 00pabOTKH.

Ecnu ucnonb3yroTcst cTaHIapTHhIE MAKEeThl KOMIIBIOTEPHBIX MporpamMMm Jjisi 00paboTKu
OKCIIEPUMEHTAIILHBIX PE3yJbTaTOB, TO HEOOXOIMMO OOOCHOBATh BO3MOXKHOCTh H
1eJ1eCO00Pa3HOCTh UX NMPUMEHEHHUs, a TaKKe MOJPOOHOCTH OO0pabOTKH MAHHBIX C UX
MOMOILBIO.

Jlns  nmabopaTopHbIX paboOT, CBSI3aHHBIX C KOMIIBIOTEPHBIM  MOJEIUPOBAHUEM
(¢u3nyecKkux SBICHMH W NPOLECCOB, HEOOXOAMMO B JTOM pas3jeiie OIUCaTh
MAaTeMaTUYECKYI0 MOJEIb M KOMIIBIOTEPHBIE IPOTPAMMBI, MOIECIUPYIOIIUE JAaHHbBIE

JKcnepuMEeHTAILHbIE Pe3yJIbTAThI.

B »ToMm paznene npuBOASTCA HEMOCPEACTBEHHO PE3yJbTAaThl, MOJYYEHHBIE B XOJ€
OpOBEeACHUS  JaOOpaTOpPHBIX  PabOT  SKCMEPUMEHTAJbHO WJIM B pe3yjbTaTe
KOMITBIOTEPHOTO MOJICIMPOBAHUS  OMpPEJCICHHBIC 3HAYCHHWS BEIUYWH, Tpadukw,
TabnuIbl, AuarpaMmbl. O053aTeIbHO HEOOXOAMMO OLIEHUTh MOTPEIIHOCTH U3MEPEHHI.

AHau3 pe3yJbTaTOB padoThI.

Pa3znen oTuera noymKeH coiepkaTh MOAPOOHBIM aHAIN3 IMOJYYEHHBIX PE3yJIbTaToB,
UHTEPIIPETALMIO 3TUX PE3YIbTATOB HA OCHOBE (PM3NUYECKUX 3aKOHOB.
Crnenyer cpaBHUTH MOJTYYEHHBIE PE3YJIBTATHI C U3BECTHBIMH JIUTEPATYPHBIMH JAHHBIMH,
0o0CyIUTh MX COOTBETCTBHE CYILIECTBYIOIIMM TEOPETHUECKMM MoxaensM. Ecmu
0OHapy»XEHO HECOOTBETCTBHE IOJYYCHHBIX PE3YJIbTaTOB M TEOPETUYECKUX PACUETOB
WIM JIUTEPATypHBIX JaHHBIX, HEOOXOAMMO OOCYAUTb BO3MOJKHBIE INPUYMHBI ITHX

BbiBoabl. B BbIBOJAax KpaTKo H3JAraroTCsl pe3yibTaThl paboOThl MOJIyYEHHBIE
DKCHEPUMEHTAIBHO WM TEOPETUYECKM 3HA4YeHHUs (PU3MUECKMX BEIMYMH, HX
3aBHCHUMOCTH OT YCIIOBUH OSKCHEpPUMEHTAa WM BBIOPAHHOW paCcYETHOW MOJIEINH,
YKa3bIBA€TCs HX COOTBETCTBHE WM HECOOTBETCTBUE (PU3MYECKUM 3aKOHAM U
TEOPETUYECKUM MOJEIISIM, BO3MOXHBIE IIPUYMHBI HECOOTBETCTBU.

Otuer no yabopatopHOil pabote odopmisieTcs Ha mUcyYeil Oymare CTaHIapTHOTO
dbopmarta A4 Ha OTHOUW CTOPOHE JIMCTA, KOTOPHIEC CIIMBAIOTCS B CKOPOCIIUBATENC WIIH
NeperuieTarTCs.
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Jlomyckaetcst ohopmiIeHHE OTYETa TI0 JTa0OPaTOPHOI PabOTe TOIBKO B AJIEKTPOHHOM
Bujie cpeactBaMu M cro o O ce TeKCT BhIpaBHUBATH MO IIMPHUHE, MEKTYCTPOUHBIN
uHTepBan -nonartopa, mpupr T e e Ro a (14 nor.), napamerpsl mojeil HUKHEE
u BepxHee 20 mm, teBoe 30, ampaBoe 10 mm, a orctym ad3ana 1,25 cwm.

IToaroroBka K yCTHOMY ONPOCY

C 1enpl0 KOHTPOJIS U MOJATOTOBKH CTYICHTOB K M3YYEHHIO HOBOW TEMbI BHAYaJe
KQKJIOM MPAKTUYECKOTO 3aHATUS IMPENOoJAaBaTeIeM MPOBOAUTCS WHIWBHAYATbHBIM WM
(bpOHTAIBHBIN YCTHBIN OTIPOC O BHITIOJHEHHBIM 33IaHUSIM TIPEIBIAYIIEH TEMBI.

Kpurepuu olieHKH YCTHBIX OTBETOB CTYJIEHTOB

MPaBUILHOCTh OTBETA IO COJACPKAHHWIO 3aJaHus (YUYUTHIBACTCS KOJIMYECTBO U
XapakTep OIIMOOK MPU OTBETE)

MOJTHOTA Y TIyOMHA OTBETA (YIYUTHIBACTCS KOJTUYECTBO YCBOCHHBIX (DAKTOB, MMOHATUN U
T.IL.)
CO3HATETLHOCTh OTBETA (YUUTHIBACTCS] TOHUMAaHUE U3JIaraeMoro MaTepuaia)

JIOTMKA W3JIOKEHUsT MmaTepuana (y4UTHIBAETCSI YMEHUE CTPOUTh LEJTOCTHBIM,
MOCJeA0BaTEIbHbBINA pPacCcKa3, PaMOTHO MOJIb30BAThCS CHEIIMATILHON TEPMUHOIOTUEN )

palMOHATBHOCTh MCHOJIB30BAHHBIX MPUEMOB U CHOCOOOB PEIICHMS] MOCTABICHHOU
yaeOHON 3afaun (YYUTHIBAETCS YMEHHE HCIIOJIb30BaTh HAMOOJEe MPOTPECCUBHBIE M
s PeKTUBHBIC CITOCOOBI JOCTHXKEHUS 1IEJIH )

CBOEBPEMEHHOCTh ¥ A()PEKTUBHOCTh WCIOIB30BAHUS HATVSIAHBIX TMOCOOWI U
TEXHUYECKUX CPEICTB MPHU OTBETE (YUUTHIBAETCS T'PAMOTHO W C MOJB30M MPUMEHSTh
HATJISITHOCTh Y IEMOHCTPAIIMOHHBINA OTIBIT MPU YCTHOM OTBETE)

UCITOJIb30BaHKE JOTIOJHUTEILHOTO MaTepuaia (00s13aTebHOE YCIOBUE)

paIrMoOHAIBHOCTh MCIIOJIH30BAHMS BPEMEHH, OTBEJCHHOTO Ha 3a/JaHue (He 0100pseTcs
3aTSIHYTOCTh  BBIMIOJIHEHUSI 3aJaHusi, YCTHOTO OTBETa BO BPEMEHH, C Y4YETOM
WHIUBUTYaTbHBIX OCOOEHHOCTEHN CTY/ICHTOB).

IToaroroBka K 3K3aMeHy

OK3aMeH SBIAETCA TPAJUIUMOHHOW (OpPMONM MPOBEPKM 3HAHUHM, YMEHHIA,
KOMIIETEHIIMM, C(HOPMUPOBAHHBIX Yy CTYAEHTOB B IIPOLIECCE OCBOEHUS BCETrO
coAepKaHUs M3y4aeMOM IHCIUIUIMHBL. B ciydae mnpoBeaeHuss 3K3aMEHa CTYJEHT
HOoJTy4aeT 0aJulbl, OTPAYKAIOLIUE YPOBEHb €0 3HAHUM.

IIpaBuna NOArOTOBKYU K 9K3aMEHaM

Jlyuiie cpa3y COpUEHTHPOBATHCS BO BCEM MaTepualie U 00s3aTENbHO PACIOJIOXKHUTD
BECh MaTepuaj COIIaCHO 3K3aMEHAIIMOHHBIM BOIIPOCAM.

Cama NOArOTOBKa CBSI3aHA HE TOJIBKO C «3alOMHHaHWEM». lloaroroBka Takxe
IIPEANOJIaracT U MepeOCMBICIICHHE MaTepuaia, U Jake pacCMOTPEHUE AJIbTEPHATUBHBIX
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CHavasia CTYIEHT JOJDKEH MPOAEMOHCTPUPOBATH, YTO OH «YCBOWI» BCE, YTO
TpedyeTrcs no mporpamme oOyudeHus (WM Mo MporpaMMe JAaHHOTO IMpernojaBatess), U
JUIIb TIOCJI€ 3TOr0 OH BIIPABE BBICKA3aTh WHBIE, JKEJIATEIbHO apryMEHTHPOBAHHBIC

11. Ilepeyenb nHGOPMANTUOHHBIX TEXHOJIOTMM, HCIOJIb3YEMBbIX MIPHU
0Cy eCTBJIEHHHM 00Pa30BaTEeJILHOIO MPOIECCA MO JUCHUIINHE (MOXYJII0) (BKIIOYAS
nepevyeHb MPOrpaMMHOro odecnevyeHuss 1 MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
(mpu HEOOXOAUMOCTH)

WNHpopManMoOHHBIE TEXHOJIOTUU IPUMEHSIOTCS B CIEAYIOLUIMX HAIlPaBICHUSX
o(opMIIeHHE MMCbMEHHBIX PaOOT BBIMOIHSIETCS C UCMOJIb30BAHUEM TEKCTOBOTO
JEMOHCTPALUsl KOMIIBIOTEPHBIX MAaTEpPHAlIOB C HCIOJIb30BAHUEM MYJIBTUMEIUWHBIX
TE€XHOJIOTUU

UCIIOJIb30BaHNE HH(OPMALMOHHO-CIIPABOYHOIO 00ECIEeUeHUs, TaKOro Kak OHJIAWH
cinoBapu, cnpaBouyHuku (I'pamora.py, HWHTYHT.py, Bukunemus wu np.), HaydHbIe
UCIIOJIb30BaHNE CHELMATN3UPOBAHHBIX CIIPABOYHBIX CUCTEM (AJIEKTPOHHBIX Y4€OHUKOB,
CIPAaBOYHUKOB, KOJUIGKIMA WUIIOCTpauuid U  (orousolOpaxkenuit, (PpoToOaHKOB,
npo(hecCHOHAIBHBIX COLMAJIBHBIX CETEN U JIp.).

Ope O ceCchuika p .0pe 0 ce.or r
Mo a reoxCchuika p . 0 aor r reox e
reO ceCchuika p T . reo ce.or
oP Ccpuika p dopd .co r
7- pCcbhuika p 7- p.or
reeCo a derCchuika p reeco a der.co r
e Reader Ccebmika p acro a.ado eco r r acro a pd -reader. OTIO
p (rpaduueckuit pegakrop) Cceliika  p . p.or
a eMa c¢ (rpaduueckuii pemakrop) Cchlika
r aBoxCchuika p . T a ox.or
Ado e Reader Cceomika p acro a.ado e.co r r acro a pd -reader.
OnepanoHHas cucTtema do 8.1 JlunensuonHas Bepcus mo gporoopy Ned471 1 ot
11.12.2014 1.

DNeKTPOHHO-OMOIMOTEeYHas cucTeMa bruOIMOKOMITIIEKTaToOp

HammonanwsHa snexTponHas 6mbnnoTeka - (henepaabHOE TOCYIapCTBEHHOE OIOKETHOE
yupexaenue «Poccuiickas rocynapcrBentas onoimoreka» (OPI'BY «PI'by)

Penaknus bazel nanssix «ITIOJIITPE]] CnpaBouyHHUKN»

DnekTpoHHO-OnbmmoTeunHast cucreMa «JIAH »

12. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HE00X0AUMOM 11l
0Cy eCTBJIeHHsI 00Pa30BaTeJbHOI0 MPOLECCa MO AUCIHUIINHE (MOAYJIIO)
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-KOMITBIOTEPHBIA KJIacCc U JOCTyn K cetu VHTepHeT (BO BpeMsi CamMOCTOSITEIbHOM
MOJTOTOBKH) (OJKEH OBITh MPUIIOKEH IpadrK 3aHATOCTH KOMIBIOTEPHOTO KJlacca)
-IPOEKTOP, COBMEIIEHHBIH C HOYTOYKOM I TPOBEICHUS JICKIIMOHHBIX 3aHSITHMA
IpernoiaBaTesieM U MPE3eHTAIMHU CTYJEHTAMU PE3YIbTaTOB PA0OThI

-pa3maTOYHBIN MaTepHa JJIsl MPOBEICHUS TPYIIIIOBONA PaOOTHI

-7 TPOBENEHUs  JIGKIMOHHBIX M JIa0OpAaTOpPHBIX  3aHATUA  HeoOxoauma
CIeNMATM3UPOBAHHAS AyIUTOPHUST  JTabopaTopus (PU3HKHU, OCHAIICHHAS NHTEPAKTHBHOMN
JIOCKOM, HEOOXOAMMBIMH HATJISITHBIMHU MOCOOUSIMU U TAO0OPATOPHBIM 000PYI0BAHUEM.

13. OcobGeHHOCTH OpraHu3anuu 00y4eHUs MO0 JUCHUIINHE 00y4al HXCH U3 YUCIA
WHBAJIUI0B U JIUI[ ¢ OTPAHNYEHHBIMHU BO3MOKHOCTSMH 310p0Bbsi (OB3)

[Tpu HeoOxomuMocTH B 00pa30BaTENBLHOM MPOIECCe MPUMEHSIOTCS CIEAYIOLINe
METO/bl U TEXHOJOTUHU, OOJEeryarmiiue BOCHpUATHE HWH(OpManuu 00y4arolUMHUCS
uHBanuaamu u aunamu ¢ OB3

- CO3JIaHME TEKCTOBOM BEPCHUM JIFOOOT0 HETEKCTOBOTO KOHTEHTA sl €10 BO3MOXKHOTO
npeoOpa3oBaHus B albTePHATUBHBIE (POPMBI, YIOOHBIE TS PA3IMYHBIX MOIh30BaTEICH

- CO3/1aHM€ KOHTEHTa, KOTOPBIM MOKHO IIPEACTABUTH B PA3IMYHBIX BUJaX 0€3 MoTeph
JTAHHBIX WIH CTPYKTYPBI, TPEAYCMOTPETh BO3MOXKHOCTHh MAacCIITAOMPOBAaHUS TEKCTa U
n300pakeHuit 6€3 MoTepy KauecTna

- CO3JIaHM€ BO3MOXKHOCTHU JJIs1 O0OYy4YAIOIIMXCSl BOCPUHUMATh OJTHY U TY K€ uHpOp-
MallMi0 U3 Pa3HbIX UCTOYHUKOB  HAMPUMeEp, TaK, YTOOBI JINIA C HAPYIICHUEM CIIyXa
NoJIy4aJid MH()OpMaIMIO BU3YaJIbHO, C HAPYIICHUEM 3pEHUSI  ayJAUalbHO

- IPUMEHEHHE MPOTPAMMHBIX CPEICTB, 0OECIEUYHBAIOIIMX BO3MOXHOCTh OCBOEHUS
HABBIKOB ¥ YMEHUH, POPMHUPYEMBIX TUCIHUIUIMHOMN, 32 CYET aJIbTEPHATHUBHBIX CIIOCOOOB,
B TOM YHCJI€ BUPTYAJIbHBIX JIA0OPATOPUN U CUMYJIALIMOHHBIX TEXHOJIOTUN

- IPUMEHEHHUE JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUM ISl Meperayu
YECKUX 3aHATHUN, BBICTYIUICHUS C JOKJIaJaMH W 3alllUTONW BBITIOJHEHHBIX PaboT,
MPOBEJCHUE TPEHUHI OB, OPTaHU3AIMU KOJUIEKTUBHON pabOThI

- IPUMEHEHHUE JIMCTAHIIMOHHBIX O00pa30BaTEIbHBIX TEXHOJIOTUH ISl OpraHU3aluu
TEKYIIETO U TPOMEKYTOUHOTO KOHTPOJIS

- YBEJTMYEHHUE MPOJOJDKUTETLHOCTH CIaUU 00YYaIOUMCS MUHBAIUIOM WM JIUIOM C
OB3 ¢opM npOMEXKYyTOUYHOW arTecTallMi 10 OTHOIICHWI0 K YCTaHOBJICHHOU
POJIOJKUTENIBHOCTH UX CIIaYd 3a4eT M 9K3aMEH, IPOBOJUMBINA B MUCbMEHHOU (opme,

He O6onee yeMm Ha 90 MUH., IPOBOAUMBIN B YCTHOU ¢opme He Oornee yem Ha 20 MuH.,

MPOJIOKUTENILHOCTH BBICTYIICHUSI 00YyYalollerocs npu 3amiuTe KypcoBoi paboThl
He Oonee yem Ha 15 MuH.

14. Buabl 3aHsATHIL, MIPOBOAMMBIX B OpMe NMPAKTHYECKOI MOATOTOBKH

(HE IPEeIyCMOTPEHO MPU U3Y4CHUU JUCLUILIMHBL)
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