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1. He.]'ll/l H 3a1a494 OCBOCHUA JUCIUIIIIMHBI

1.1. Hean:

00yuyeHHUsI CTYJCHTOB OCHOBaM M METOJaM MKCCJIEIOBaHUS AaTOMHOU U

AIepHOU (PU3KKHU.

1.2. 3agaum:

- 03HAKOMUTH CTYJIECHTOB C OCHOBHBIMH 3aKOHAMHU U SIBJICHUSMHU aTOMHOU U
AIepHON (PU3KKH U C UX TEOPETUUECKON UHTEepIIpeTalueH;

- JaTb YCTKOC TIIPCACTABJICHHUEC O TI'paHUlax IMPUMCHUMOCTHU (1)I/ISI/I‘ICCKI/IX

MOI[CHCﬁ " THUITIOTC3,

- 03HAKOMUTH CTYJIEHTa C COBPEMEHHBIMU JOCTHKCHUSAMU aTOMHOU U
SAJIepHOM (PU3UKHU U HCTIOJIH30BAHUEM HX B HAYKE U TEXHUKE;

- chopMHUpOBaTH HABBIKU AKCIIEPUMEHTAIBLHON PabOTHI B 00JAaCTH aTOMHOM H

sepHOU (PU3NKH;

- 1aTh HAaBBIKM pacyeTa GU3NUECKUX XapaKTEPUCTUK aTOMOB H SJIEP.

2. Mecro mucuuninuel B crpykrype OITIOII BO

JucuuminHa OTHOCUTCA K 0a30BoM uactu ydeOHoro unukina — bl

MaTEMaTUYECKUU U €CTECTBEHHOHAYYHBIN IIUKIL.

JlucuuminHa mpeaHa3HaueHa i CTYJEHTOB O4YHON (OpMbI 00ydeHUS
no HanpasiaeHuto noarotoBku 11.03.01 Paamorexnuka, B 5 cemectpe, 3
rojia OOy4eHHsI 1 OTHOCUTCS K 00sI3aTEIbHBIM JTUCIUTIIINHAM.

OcHoBol A U3YUYCHHA OUCHUILUIMHBI ABJIICTCA KYPCbl MATCMATHUKU,
QJICKTPpHUYICCTBA U OIITHUKH.

3. TpeOoBaHusi K pe3yjibTaTaM OCBOEHHUS COAEPKAHMUS TN CHUILIUHBI

[Tpornecc u3yyeHus: TUCHUIUTMHBI HApaBieH Ha (OPMUPOBAHUE AJIIEMEHTOB
cieayromux komnereHiuid B coorBeTrctBuM ¢ ®I'OC BO u OIIOII BO mno
JTAHHOMY HaIlpaBJICHUIO MTOATOTOBKHU:

Tabnuya 1.

Kareropus
KOoMIeTeHuuu /
THII 32124

Koax u HanumeHoOBaHUue

KOMIICTCHII MU

HNuaukarops! (MoKa3areyn)

JOCTHKEHUS KOMIIeTeHIIUH




Hayunoe mbluienne

OIIK-1. Cnocoben
HCIIOJB30BATh ITOJ0KEHUS,
3aKOHBI 1 METO/IbI
€CTECTBEHHBIX HAYK U
MaTE€MaTUKH JJIsl PELICHUS
3a71a4 UHKEHEPHOU
JICSITCIIBHOCTHU

OIIK-1.2 JleMoHCTpUpYyET
BO3MOKHOCTh HCHOJIB30BaHUS
TEOPETUYECKUX  3HAHUUW B
00JJaCTH €CTECTBEHHBIX HayK
IS pelieHus 3a1a4y
TEOPETHUECKOTO u
OPUKJIAJHOTO XapaKTepa.

HCCHGHOB&TCHBCK&H

ACATCIIbHOCTD

OIIK-2. Criocoben
CaMOCTOSITENILHO
IPOBOJUTH
HKCIEPUMEHTAIbHbIE
UCCIIEJIOBaHUS U
UCIIOJIb30BaTh OCHOBHBIE
npueMbl 00paboTKU U
pEICTaBICHUS
MOJTyYEHHBIX TaHHBIX

OIIK-2.1. PaccmarpuBaer
BO3MOJKHBIE BApUAHTHI
peueHust ITOCTABJICHHOM
3a/1a4u, OLICHUBAET 170'¢

JOCTOMHCTBA N HCJOCTATKH.

B PE3yJIbTaTC OCBOCHHUA JUCHUIIIMHBI CTYACHT JOJIKCH!

3HaATD:

— NOopsAAKY (PU3NYECKUX BEIMYMH B aTOMHOM U SIIEPHOM (PU3HKE;

— HCTOPUYECKHUE aCHEKThI pa3BUTHUSI AaTOMHOM U AIEpHON (PU3UKH;

— OCHOBHBIC IIPHMHIMIIBI U 3aKOHBbI aTOMHOM U HI[CpHOﬁ (bI/ISI/IKI/I, OCHOBHBIC

busznyeckue

ATOMHO-AACPHBIC

SIBIICHUS,

SKCIICPUMCHTAJIbHBIC HCCIJICTOBAHMWAA,

MECTOAbI

HAOJMIOEHUS WU

— TI'paHulbl IPUMCHUMOCTH (1)I/IBI/I‘ICCKI/IX MOHGHCﬁ aToMa 1 aTOMHOT'O A4pa,

YMmeTh:

— TOJIKOBaTh CMBICT (PU3MYECKUX BEJIUYMH M TOHATHH, (HOPMYIUPOBATH
OCHOBHBIE TTOJIOKEHUSI AaTOMHOU U AEpHOU (PU3UKH;

— MCHOJIb30BaTh MAaTEMaTUYECKUI alrapar,

— M0Jb30BaThCA €IUHULIAMU U3MEPEHUS (PU3NYECKUX BEIUYMH, TPUHATHIMU B
aTOMHOM U siZIEpHON (DU3HKE;

— WCIOJIB30BaTh PA3UYHBIE METOJUKH MPOBEACHHS (PU3MUECKUX U3MEPEHUH U
00pabOTKH 3KCIEPUMEHTAIBHBIX TaHHBIX;

— (opMynHpoBaTh BBIBOABI IO pe3yjbTaTaM (PU3MUYECKUX IKCIIEPUMEHTOB;

— pfuiaThb CTAHAAPTHBIC 3aa49U U 3a1a41 MOBBIILICHHOU TPYOAHOCTH.




Baanern:

paboToil ¢ mpocTedmuMu (pu3ndecKuMu TPUOOPaMH TT0 ATOMHOUW U SIIEPHOM
(bu3KKe, METOIUKON 00pabOTKH PE3yJIbTATOB SKCIIEPUMEHTOB.

4. Conep:kanme ¥ CTPYKTYpPa AN CHHUILIHHBI

4.1. Conep:kanue JTUCHUIINHBI

Tabruya 2.
Ne | HaumenoBanue | Coaep:kaHue pasesia/TeMbl Kon DopmbI
n/m | pazzaena/TeMbl KOHTPOJI | TEKYILIEro

HPYEeMbl | KOHTPOJIS
X
KOMIIETE
HITHH

1 KBanToBas TemnmoBoe W3J1y4YEHHUE u | OIIK-1 | K, T, JIP
npupozaa moMuHecteHus. 3akon Kupxroga. | OITK-2
W3JIy4YEHUS 3akon Credana—bonbimana. 3akoH
cMelienuss Buna. @opmyna Panes—
Jxunca. dopmyiia ILmanka.
['mnote3a o kBanTax. PoTOdPDEKT.
YpaBHeHUE OHWHIITEHHA TS
dboroaddexra. DHEPTHS U UMITYIIBC
dotona. JlaBnenue cmera. DddexT
Komnitona wu ero »sneMeHTapHas
Teopusi. EAMHCTBO KOPIYCKYJISIPHBIX
u BOJIHOBBIX CBOICTB
3JIEKTPOMArHUTHOTO U3JIYyYCHHUSI.

7 | DNEeMEHTHI
COBPEMEHHOM
($u3MKH1 aTOMOB
¥ MOJICKYJI.

ATOM BOJIOpO/ia B KBAHTOBOM OIIK-1 | K, T, JIP
MexaHuke. 1s-cocrosinue snekrpona | OITK-2
B atroMe Bojiopojia. CriuH
anekTpoHa. CIMHOBOE KBAaHTOBOE
yucno. [Ipuanun [aynm.
Pacnipenenenue aieKTpoHOB B
aTOME IT0 COCTOSTHHSIM.
[leproauyeckasi cucteMa >JIeMEHTOB
MenpaeneeBa. PeHTreHOBCKHE
CIIEKTPBI. MOJIEKYJIbl: XUMUYECKHUE
CBSI3U, TTIOHATHE 00 PHEPTETHIECKUX
YPOBHsIX. MOJIEKYJISIpHBIEC CIIEKTPHI.
KoMOunHannonHoe paccessHue CBeTa.
ITornomenue. CnoHTaHHOE H




BBIHY/ICHHOE M3JIy4YCHHUS.
OnTHueckne KBaHTOBBIE
reHepaTopsl (J1a3epsl).

3 DIIEMEHTHI

buzuku
aTOMHOTO si7ipa

Pa3zmep, coctaB u 3apsii aTOMHOTO
aapa. MaccoBoe ©  3apsAlI0BOE
yucna. CnmH  spa  ©U €ro
MAarHUTHBIM ~ MOMEHT.  SlnepHbIe
CHUIIBL. Monenu sapa.
PanuoakTnBHOE W3IIyd€eHHUE W €TO0
BUABL. 3aKOH  PaJdOaKTHBHOTO
pacnaga. IlpaBuna  cMmenieHus.
3aKOHOMEPHOCTH O-pacmaaa. ~ -
pacna. Hewrpuno. ['amma-
U3JIyYeHUE U  €ro  CBOMCTBA.
PezonancHoe  mornomenue  y-
uznyueHus: (3pdpexkr MéEccbayapa).
MeTobl HaOII0ICHUS u
perucrpanuu PaIrOaKTUBHBIX
W3Jy4YEHUM W YacTul. SnepHbie
peaKUMM M UX OCHOBHBIE THIIBI.
[To3utpoHn. B'-pacma.

ONeKTpOHHBIA 3axBar. OTKpbITHE
HEUTpOHA. flnepHbIe peakiuu IoA
NEUCTBUEM HEUTPOHOB. Peaknms
nenenus anapa. llennas peakuus
nenenusi.  Ilomstne o  saaepHou
sHepreTuke.  Peaknusa ~— cuHTe3a
ATOMHBIX Anep. [IpoGiema
YIIPaBIIIEMBIX TEPMOSIEPHBIX
pEeaKIi.

OIIK-1
OIIK-2

K, T, JIP

4 DJ1eMEHTBI
duznku
AJIEMEHTapPHBIX
YaCTHI]

Kocmuueckoe nznyduenune. MrooOHbI
U UX cBoicTBA. Me30HBI U UX
cBoiicTBa. THIBI B3aUMOAECHCTBUI
AJIEMEHTAPHBIX YacTull. YacTuiipl U
AHTUYACTHULIBL. [ UTIEPOHBI.
CTpaHHOCTh M YETHOCTH
3JIEMEHTAPHBIX YaCTHII.
Knaccuduxarus snmeMeHTapHbIX
yactull. KBapku.

OIIK-1
OIIK-2

JPK, T

Bu ntoroBoro KOHTpOJIS

DK3aMeH




4.2. CTpyKTypa JTUCUMILTHHBI

4.2.1. O0masi TPpyA0€MKOCTh JAUCHHUIUIMHBI COCTABJSIET 5 3a4eTHBIX
equnul (180 yacos)

Tabauya 3
Bun pabotsr TpynoemMKocTh, 4achl
S cemecTp Bceero

O0mas Tpy10eMKOCTh 180 180
Konmaxkmmnas paboma: 68 68
Jexyuu (J1) 34 34
Jlabopamopnvie 3ansamus (J13) 34 34
Ilpaxmuueckue 3anamus (113)

Camocmosimenvhas paboma 85 85

(6 uacax):

DK3ameH 27 27

Bua npomexyrouHou DK3aMeH DK3aMeH
aTTrecTanumn

4.2.2. JleKunOHHBIE 3AHATHUS
Tabnuya 4

Ne /i | Tembr

1 KopmyckyssipHble CBOKCTBA JIIEKTPOMAarHUTHOTO U3JIyYEHHUS: TEMIOBOE

uziydyenue; popmyna [1naHka; runoresa o KBaHTax; €IMHCTBO
KOPITYCKYJIIPHBIX ¥ BOJITHOBBIX CBOMCTB 3JICKTPOMArHUTHOTO W3JIYyUYEHUS.

2 BonnoBsie cBolicTBa yacTuil: GotodPdeKT; sHeprus u UMIyasc GoToHa,
nasieHue ceeta; dpdexkt Komnrona.

3 KopnyckynsipHO-BOTHOBOM Jyajiu3M CBOMCTB BEIIECTBA: TUIIOTE3a JIyn ne
bpoiins; popmyna ae bpoitns; onsitel K. J[aBuccona u JI. [xepmepa,
I[1.C. Taprakosckoro u I'. Tomcona, B. A. ®abpukanra.

4 BonHoBas ¢pyHKIUSA: HEKOTOPBIE CBOMCTBA BOJH Jie bpois.

CooTHOIIEHNE HEOITPEAEIEHHOCTEN

BonHoBas GpyHKIHS U €€ CTATUCTUYECKUNA CMBICIL.




VYpasuenue llpenunrepa: odiiee ypapuenue Lllpenunrepa; ypaBHeHue
[penunrepa AJis CTAIIMOHAPHBIX COCTOSHUMN; ABM)KEHHUE CBOOOHOM
YaCTHULbI; YACTULA B OJJHOMEPHOM NPAMOYTOJIBHON «IIOTEHIUAIBHON SIMENC
OECKOHEYHO BBICOKUMU «CTEHKAMU»; IPOXOKIEHUE YACTULIBI CKBO3b
MOTEHIIUAJIbHBINA Oaphep.

TynnenbHbIN 2P eKT; TMHEWHBIN TapMOHUYECKUN OCIIIIIISITOP B KBAHTOBOM
MEXaHHKE.

Monenu atoma Tomcona u Pezepdopaa. JInnenyaTsiit CHEKTp
atoma Boaopoja. [Tocrymarsr bopa.

OnbiTel @panka u ['epua. CrekTp aTroMa Bogopoja mno bopy.

AToM BOJ0Opoaa B KBAaHTOBOM MEXaHUKE.

Is- CocTosiHHE 2JIEKTPOHA B aTOME BOAOPO/A.

CnuH snektpona. CIMHOBOE KBAHTOBOE YHKCIIO.

ToxaecTBeHHbIC YaCTHUIIBI. [IpHHITMIT HEPA3TUYUMOCTH TOXKIESCTBEHHBIX
YaCTHI]

10

ITpuaumn Ilaymm. Pacnpenenenue 31eKTpOHOB B aTOME 110 COCTOSIHUSIM.

H@pI/IOI[I/I‘ICCKaH cucTeMa dJ1eMeHTOB MeHieneeBa. PEHTIeHOBCKHE CIICKTPHI.

11

MOJ'IeKyJ'IBII XHUMHWYECKHUEC CBA3HU, IIOHATHUC 00 OHCPIreTUUYCCKUX YPOBHAX.
MOJIGKYJISIPHBIC CIICKTPHI. KOM6HH3HI/IOHHOC pacCesAIHNUC CBCTA.

HOI‘JIOHICHI/Ie. CrioHTaHHOE U BBIHYKICHHOC NU3JTYy4YCHUA. OnTuueckue

KBaHTOBBIE T€HEPATOPHI (J1a3ephl).

12

Pa3mep, cocTaB u 3apsn aToMHOTO siapa. MaccoBoe U 3apsiA0BOE YUCTIa.
JledekT Macchl U PHEPTHUS CBS3U SPA.

13

CnuH g1pa 1 €ro MarHUTHBIM MOMEHT.

Snepnsie cunbl. Moaenu siapa.

14

PaJII/IoaKTI/IBHOC HN3JTYy4YCHHUC U €TO BHU/DIL.

3aKOH paJM0aKTUBHOrO pacnajaa. [IpaBuiia cmemeHusl.
3akoHOMEpHOCTH oa-pactiana. 3-Pacnaz. Heitrpuno. ['amma-u3nyuenue
Y €r0 CBOWCTBA.

MeTob1 HAOMIONCHHS ¥ PETUCTPALIUN PATUOAKTUBHBIX U3IIYYCHHUHN U
YaCTHLL.

15

Hz[eprIe pPC€aKkI U UX OCHOBHBIC THUIILI.




Peaxuus nenenus anpa. Llennas peakuusa nenenus. [lonstue o
AnepHoi sHepreTuke. Peakuus cunTe3a aToMHbIX sifep. [Ipobnema
YIIPABISIEMBIX TEPMOSIAEPHBIX PEAKIIAMN.

16 Kocmuueckoe nznydenue.
M100HBI 1 X CBOMCTBA.
Me30HBI 1 UX CBOMCTBA

17 Tunel B3aUMOJICVCTBUN 3JIEMEHTAPHBIX YACTHII.
Yactuupl 1 aHTUYaCTULBIL. [ UTIEpOHBI.
CTpaHHOCTb M YETHOCTD JIEMEHTAPHBIX YACTHII.
Knaccuduxkanus snementapasix yactuil. KBapku.

Tabmuma 4. JlaGoparopusie paGoThI

Ne HanmeHoBaHue 1a00paTOPHBIX padoT
n/n
1. | OnpeneneHue NOTEHIMAIA HOHU3ALMHA aTOMOB PTYTH
2. | OnbiT @panka u ['epua
3. | 3yuyeHue cniekTpa aToMa BOJIOPOJA U IIEJOYHBIX METAJIIIOB
4. | 3ydeHnue pabOThl CTHHTHJUISIHUMOHHOTO CIIEKTPOMETPA HAa OCHOBE

kpuctasoB Nal(Tl)

5. | OnpeneneHue JUIMHBI IPOOEra oi-4acTHIl B BO3YXE C TIOMOIIBIO
VOHH3aLIMOHHOM KaMephl
6. | Ompenenenue BepXHEi rpaHuUIlbl B-CIIEKTpa METOIOM ITOTJIOIIEHUS C

ITIOMOIIIBIO MOHM3AIMOHHOM KaMCphbI

4.2.3. CamocTosITEe/IbHOE M3YYEeHHE Pa3/1esI0B TUCHUIINHBI.

Tabauya 6

Ne i/ | Tembr

1 Onrtuueckas nupoMeTpus. TerioBble HICTOYHUKH CBETA

2 YacTuna B IOTCHIUAIBHOHN IME.

3 [Tpumenenue dhotodrddexra

4 OnTuyeckre KBaHTOBBIE TEHEPATOPHI (JIa3€phl)

5 MeTobl HaOJIIOACHHS U PETUCTPALUU PAAMOAKTUBHBIX U3JIyYEHHUHN U

YaCTHUII

6 [ToHsTHE O I IEpPHOU DHEPIETHUKE.
7 ATOMHBIE 3JIEKTPOCTAHIINH.
8 Knaccuduxanus 3neMeHTapHbIX YaCTHUIL

10



5. OueHo4HbIe MATEPHAJIBI 1Vl TEKYLIEr0 U py0eKHOr0 KOHTPOJIA
yYCIIEBA€MOCTH M NMPOMEKYTOYHON aTTeCTAlMHU

5.1. KossiokBUyM

B cemectpe npoBoasTCs 3 KOJUIOKBHYMa, KOTOPBIE OLICHUBAIOTCS 110 8 0asLIoB
KaXKJIBIN.

Nk

PN R W

W N

NS wne

BOHpOCbI, BbIHOCUMbIC HA KOJIJTOKBUYM

(xonmponupyemvie komnemenyuu OIIK-1, OIIK-2)

Ilepeutii konnokeuym

KopnyckyinsipHble CBOICTBa 3JIEKTPOMAarHUTHOro u3nyudeHus. Potosrddexr.
Komnron s¢dexr.

3aKOHBI TEMIOBOTO U3ITYYEHUS.

Omnsitel Pesepdopaa. Ilnanerapnas moaens aroma. [locrynarst bopa.
CrekTpajIbHBIE CEPUM aTOMa BOAOPOJA.

Teopus H. Bopa 11t aroma Boiopoia 1 BOIOPOA0NIOI00HBIX HOHOB.
BousinoBble cBoiicTBa yactuu. Teopus JIyu ne bponis.

CooTtHomenue HeonpeneneHHoctei [ eitzendepra.

Bmopou konnokeuym

VpaBuenue Ilpeaunrepa. Craunonapuoe ypaBHenue Illpenunrepa.
OrniepaTopbl SJHEPTUU U UMITYJIbCA.

W-pynkius. OU3MUECKMH CMBICH  CHEAYIOIMX BbIpaxeHuit: ¥ -0

S [l .o ar =1
h//(] ,I)‘ dv 5
5

YacTuiia B 06CKOHEYHO TITyOOKOM MOTEHITUATILHOM SIME.
[TpoxokeHne YacTUIlbl Yepe3 MOTESHIIMAIBHBIN O6apbep.

Atom Bogopoaa no teopuu Illpenunrepa.

[lenounbie metaysl. [TonpaBku Punbepra.

ITepuoauyeckas cucrema 3neMeHToB Tabmuiel [[.M. Menneneena.
ATOM B MarauTHOM IIOJIE.

Tpemuit Konnoxkeuym

Cocras siapa. XapakTepuCTUKH POTOHA, HEUTPOHA U sApa.
DHeprus CBA3M AApa. JHEPIUs CBSI3U HYKJIOHOB.
PagnoaktuBHOCTh. CTAaTUCTUUECKHI XapakTep PaJWOAaKTUBHOIO pacnaja.
3aKOH paguOaKTUBHOTO pacnajga. AKTUBHOCTh. EMHALIBI aKTUBHOCTH.
SnepHble peakunu. MexaHu3Msl peakuuil. Teopus coCTaBHOIO sAapa.
[IpsimMbIe siepHBIE PEAKIIUH.
Jlenenue TsKEIbIX saaep.
@®uznka yactul. YacTuibl M aHTUYAacTULBI. JIenToHb! 1 agpoHbl. KBapkoBas
MOZEJIb YaCTHILI.
HekoTtopsie Bompock! siiepHOi acTpopU3nKH.

11



Pexkomenoayuu npu noozomoexe K Ko10Keuymy

® [popaboTaTh KOHCIIEKTHI JIEKIIMH 110 BOMPOCaM KOJUIOKBUYMa;

® [IPOYHUTATh OCHOBHYIO U JOMOJHUTEIBHYIO JIUTEPATYPY, PEKOMEHAOBAHHYIO

10 U3y4aCMbIM BOIIPOCaM,

® OTBCTUTH HA BOIIPOCHI KOJUIOKBHUYMA,

® [IpU 3aTPYJIHEHUAX, IPOKOHCYJIBTUPOBATHCA C MPENOIaBATEIIEM.

Kpurtepun onieHMBaHus

Ouenka
HeynoByeTBopu | y10BJIeTBOPUTEIb XOpoI1Io OTJINYHO
TeJbHO 2 0ajia HO 4 daJ1a 6 0a/10B 8 dass10B
Crynent He 3HaeT | CTyaeHT Crynent xopouo | CTyleHT B
3HAYUTEIBHON MTOBEPXHOCTHO 3HaeT  Marepual, | IOJTHOM o0BbeMe
YacTU BOIMPOCOB, | 3HAET BOIIPOCHI | TPAMOTHO W IO | 3HAET MaTepua,
JIOIyCKaeT KOJUIOKBHYMa, CYILIECTBY rPaMOTHO U MO
CYIIIECTBEHHbIC JOMyCKaeT u3Jiaraet €ro, | CyluecTBy
OIINOKHU B | HETOYHOCTH B | IoMycKas u3Jiaraet ero, He
OTBETax Ha | OTBETE HA BOMPOC | HEKOTOPHIC JomycKas
BOIPOCHI HETOYHOCTH B | CYIIIECTBEHHBIX
OTBETE Ha BONPOC | HETOYHOCTEH B
OTBETE Ha
BOIPOC.

5.2. O0pa3ubl TeCTOBBIX 3aaHUI

(xonmponupyemas komnemenyus OIIK-1, OIIK-2)

S: OnbiTel Pezepdopia nmokazanu, 4To aTOM COCTOUT HU3:
e Snpa u 351€eKTPOHOB
e [IpOTOHOB U JIEKTPOHOB
e HelTpoHOB 1 MO3UTPOHOB
e DJEKTPOHOB U MO3UTPOHOB

S: MaccoBoe 4nciio A aTOMOB OIPEIEIACT YUCIO:
[IpOTOHOB 1 HEUTPOHOB B SALPE

HeuTpoHOB U IMO3UTPOHOB B sApe

[ ]
e [IpOTOHOB U 3JEKTPOHOB B sI/IpE
[ J
[ ]

DIIEKTPOHOB Y HEUTPOHOB B SIAPE

S
-13,6
-10,6
- 8,6

- 15,6

11
[ ]
[ ]
[ ]
[ ]

OJIHAs SHEPTHUsl SJEKTPOHOB B aTOME BOJ0poAa Ha 1-oii opOute (B 3B):
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S: IonHas sHEpTHS STEKTPOHA B OCHOBHOM COCTOSIHUH BOJIOPOOINIO00HOTO
noHa renus (B 3B):

54,4
_40,4
30,4
20,4

S: OnwiTel @abpukanta, bubepmana nu CynikuHa moATBEPAUIH, YTO:

OTnenpHbIE JIEKTPOHBI 001a1aI0T BOJTHOBBIMU CBOMCTBAMHU
ToJbKO MOTOK 3JIEKTPOHOB 00J1a/1a€T BOJHOBBIMH CPEJICTBAMU
DneKTpoHbI HE 00JaAaI0T BOJTHOBBIMU CBOMCTBAMH
Bo3MoxHBbI 2 1 3

S: DHepreTuueckuii CIeKTp PU3NIECKON MUKPOCUCTEMBI, COBEPIIAIOIIEH
MIPOCTPAHCTBEHHO-OTPAHUYEHHOE JIBUKEHHE, SIBIISICTCS:

e JIuCKpETHBIN

e HenpepbIBHBIN
o (CMeIlIaHHbIH

e 30HHBII

S: B S-coctosauu ({=0) MOMEHT UMIyJibCca 3JIEKTPOHA PABEH HYJIIO. ITO
03HAYaeT YTO B S-COCTOSHUU:

¢ BeposTHOCTh MECTOHAXOKICHHSI SJIEKTPOHA B KYJIOHOBCKOM IIOJIE sIIpa B
JT000M HaIpaBJICHUH MPOCTPAHCTBA OJJMHAKOBA

e (CKOpOCTb AJIEKTPOHA PaBEH HYJIIO

e DJEKTPOH ynaj Ha Ipo

e Bce 3 orBeTa paBHOBEPOSTHBI

S: KBaHTOBOE YHCIIO «N» IMPUHHUMACT 3HAYCHUC!

e 1,2,3,...,©
e 0,1,2,...,0
e 0,-1,-2,...,©
o 5 1,3/2,...,0
S: OpOurtansHOE KBAaHTOBOE YHCIIO MPUHUMAET 3HAUCHHE:
e (=0,1,2,...,n-1
e (=-n,-(n-1),...,-1,n-1
o (=1,3/2,5/2,...
o (=-1,0,%.

S: CunbHO BBIpaKEHHBIE MAarHUTHBIE cBoiicTBa rpymibl xkene3a (Fe, Co, Ni)
CBSI3aHBI C COOCTBEHHBIMH MarHUTHHIMA MOMEHTAMU:

® D3JIEKTPOHA
® [POTOHA
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® HEUTpPOHA
® BO3MOXHBI 2 13

S: CornacHo npuHiuma 3anpeta [laynu B 01HOM KBAHTOBOM COCTOSIHUU
MOKET HAaXOJAUTHCS JIEKTPOH:

W N =

4
S: SAnpo cocTouT u3:

e JIpOTOHOB M HEUTPOHOB

e [IpOTOHOB U BJIEKTPOHOB
e HeWTpOHOB U TO3UTPOHOB
e [IpoTOHOB M T ME30HOB

S: Ilpu a- pacnaze s/ipa MacCOBOE YHCIIO U3MEHSETCS HA €IMHUIIBI:

o 4
o 3
o 2
e Bo3MmoxHubl 1 u 3

S: ITpu B -MuHyc pacnazie nopsiAKOBbIM HOMEp dJIeMEHTa Z

e VYBEIMYMBAECTCS HA CIMHUILLY
e VYMeHbIIaeTcsa Ha 1

e He u3mensiercs

e Bo3moxusl 1 u 2

S: Ilpu B3auMOIEHCTBIUM HEUTPOHA C SIPOM '~ C TIPOUCXOHUT PEAKIIUS:

1 12 11 2
e n+ C— B+D
0 6 5 1
1 12 10 4
® n+ C— C+ He
0 6 6 2
1 12 74 . 10
® n+ C—>'Li+ B
0 6 3 5
1 12 14 1
o n+ C—> N+ H
0 6 7 1



B pamkax oOecnieueHHs] IPUMEHEHUS KOMIIBIOTEPHBIX TEXHOJOTUN B
o0pa30BaTeIbHOM mpouecce UMEIOTCS CIIEIMATU3UPOBAHHBIE
KOMITBIOTEPHBIE KJIACCHI C COBPEMEHHBIM IMPOTPaMMHBIM O0ECIIEUEHUEM U
UMEIOIIMM BbIX0A B VHTEpHET, a TakKe OpraHuM30BaHa BO3MOKHOCTh
TECTUPOBAHMS U BHE YHUBEPCUTETA.

METOIII/I‘leCKI/Ie PEKOMEHIANUMA 110 MOATOTOBKE K TECTUPOBAHUIO

Tectsl — O5TO BONPOCHI WIM 3aJaHus, [PEAyCMaTpUBAIOLIME
KOHKPETHBIM, KPAaTKUW, YETKUW OTBET HA UMEIOLIMECS JTaJOHbl OTBETOB.
[Ipy  camMOCTOATENBHOM  NOATOTOBKE K  TECTUPOBAHUIO  CTYACHTY
HEO0XO0IUMO:

a) TOTOBSICh K TECTHPOBAHUIO, POPa0d0TaTh MHPOPMAITMOHHBIN MaTepHall 1o
mucruiuinHe. [[poKOHCYIbTHPOBATBCS C MpenojaBaTeeM IO BOIPOCY
BBIOOpA yueOHOM TUTEPATYPHI;

0) 4eTKO BBIICHHTE BCE YCJIOBHS TECTUPOBAHHS 3apaHee. 3HATh, CKOJBKO
TecToB Bam OyneT NpemoKeHO, CKOJBKO BPEMEHH OTBOJIUTCA Ha
TECTUPOBAHUE, KAKOBA CUCTEMA OLICHKH PE3yJIbTAaTOB U T.J.

B) mpucTynasi K paboTe C TecTaMu, BHUMATEJIBHO W JO KOHIIA MPOYTHUTE
BOIIPOC W MpeJjaracMble BapuUaHThl OTBETOB. BriOepuTe mpaBUIbHbBIC
OTBETHI (MX MOXET OBITh HECKOJIBKO);

r) ecnu Bbl BCTpeTuiiu upe3BblyaiiHO TPYIHBIN st Bac Bompoc, He TpaTbTe
MHOI'0 BpeMeHM Ha Hero. [lepexoaure k apyrum tecraM. BepHurech K
TPYAHOMY BO- IIPOCY B KOHLIE.

¢) 00s13aTeIbHO OCTaBbTE BPEMs JJIS IIPOBEPKH OTBETOB, YTOOBI M30€XkKaTh
MEXAHNYECKUX OIIMOOK.

Kpurepun oneHuBanus

Tabnuya 8
Onenka

HEY/J10BJIETBOPUTEJILHO | YI0BJIETBOPUTE/Ib- XOpPoI1I0 OTJINYHO
0 6amioB HO 3 Oaia 4 Oamnna 5 GasIoB

Menee 35 % npaBuibHO | 36-65% mnpaBuibHO | 66-85% 86-100%
BBIIIOJTHEHHBIX 3aJaHMH. | BBIIOJHEHHBIX MIPaBHIIBHO MIPaBUIILHO

3aJJaHUH. BBIIIOJHEHHBIX | BHIMOIHEHHBIX
3aJJaHUM. 3aJIaHUH.
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5.3. 3apanus 1is Jad0pPaTOPHBIX 3aHATHH
(xonTposIMpyembie komnereHunu OIIK-1, OI1K-2))

JIaGopaTopHbIil MPAKTUKYM SIBJISIETCS BaXXHBIM 3JEMEHTOM OOydeHus, T.K.
NPUBUBACT HABBIKK  CAMOCTOSITENTbHOW pabOTBl M yMEHHE TNPUMEHSTH
TEOPETUYECKH 3HaHUs Ha mnpaktuke. JlaboparopHbele pabOThl MNPOXOIAT B
crnennanusupoBanHon ayautopun 408, pacnosoxeHHou 1o azapecy: 360004,
KabGapauno-bankapckas pecnybnuka, r. Hampuuk, yn. YepnsimeBckoro, 175,
yueOHbIll Kopmyc yHuBepcutera Ned (OM®D). B aymuropuun wumeeTcss Bce
HeoOxonuMoe O00OpyJIOBaHUE JUIsl M3YyYEeHHs] OCHOBHBIX 3aKOHOB AaTOMHOM T
siepHON (HU3UKH.

[Ipumep TumoBo# 1adbopaTopHOt pabOThHI

«Onpedenenue sHepauU 2amma - KBAHMO8 U3o0monos kooarvm-60, kanuii-40
u Hampuil- 22 ¢ NOMOWbIO CYUHMUTLTAYUOHHO20 CNEKIMPOMEMPA..».

HCJ’IB pa6OTBI: HN3y4YCHUC pa60TBI COMHTUJUIAOWMOHHOI'O CUCTUYHMKA AACPHBIX
H3Hy‘-l€HPII>i. HCCJ’IGI{OBaHI/Ie raMma paanuOaKTUBHBIX 3JICMCHTOB.

Memoouueckue pexomenoayuu

Brinonnenne kaxaoun 1abopaTopHON pabOThI CKIIAIBIBACTCS U3 CIETYIONIUX
ATAIoB.

1. CamocTtosiTenbHas MOATOTOBKA CTyAeHTOB K pabote. Ilepen Havanom
paboOThl CTYIEHTBHI JIOJDKHBI YETKO TMPEACTaBIATh ceOe Iellb padoThl, 3HATHh
OCHOBHBIE€ DJIEMEHTBHl H3MEPUTETHHON YCTaHOBKHM, MPUOOpPHI M MaTepuabl
ucrnoiibdyemble B padote. JlomxkeH ObITh MOATOTOBJIEH MPOTOKOJ H3MEPEHUN H
OCHOBHBIE pacueTHbie (opmyinbl. JlabopaTopHble H3MEPEHHS CTYACHT MOXKET
HayaTh TOJBKO TIOCNIe coOeceloBaHUsA C TMpenojaBaTeieM W TOJIyYeHUS
COOTBETCTBYIOIIETO jomycka. CTyneHThl, HE TOJArOTOBUBINIHMECS K pabore B
COOTBETCTBHH C 3TUMHU TPEOOBAHUSIMH, K BHITIOJTHEHUIO PAOOTHI HE TOMYCKAIOTCS.

2. BrmonHenne paboThl. DTOT OSTall OCYIIECTBISIETCS COOTBETCTBUU C
METOJMYCCKIUMHU YKa3aHWSIMH, KOTOPBIE COJEPKATCS B OMHCAHUM K KaXIOH
pabore. IlomydyeHHBIC pe3ynbTaThl MPOBEPSIOTCS mpenofaBateneM. CTyIeHT B
ujeane J0JDKEH YMETh aHAJIM3UPOBATH MOYUCHHBIC PE3YIbTaThI.

[Ipu pabore B nabopatopuu HEOOXOAMMO CTPOIO BBIMOJIHATH BCE MpaBUia
TEXHUKH 0€30MaCHOCTH M YKa3aHUs MPEI0/1aBaTelIs.

3. Cocrapnenue oTuera o npojenanHoi padote. K oTyeTy 0 BBINOTHEHHOM
paboTe MpeabABISIOTCS Cleayole TpeOOBaHUS:

OT4er JOKEH coliepKaTh MCUEPIIBIBAIONINE JaHHBIC, KaK O LeTu paboThl,

TaK 1 0 pe3yJibTaTax B CJIEIYIONIEH TOCIeI0BATEIbHOCTH:

® 3aJaHUE;

® CXeMa YCTaHOBKH M OMHMCAHWE METOIUKHA U3MEPCHHIM;

® pe3ynbTaThl 00paOOTKM AKCIIEPUMEHTAIBHBIX JaHHBIX, BKIIOYAS
rpaduku, TaOIUIIH;

e 0o0mIKe BEIBOJBI O pabOTe U 3aKIIIOUCHUE.
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Tekcr oTdera MOMKEH OBITH HAMMCAH AKKypaTHO M pa30OPUYMBO OT PYKH
WM TIPEACTABJICH B BUJE pacIieyaTKH, TMOCIe KOMMBIOTEPHOW BepcTku. B oOomx
CIIydasiX TEKCT JTOJDKEH MPEACTABISITH COOOW JIOTUYECKOE W3IIOKEHHE CYIIeCTBa
Bornpoca. Hepomyctumo mnpuBenenue Qgopmyn, Tabnuil 0e3 pazbICHEHUM BcCex
o0o3HaueHW " cokpamieHud. OT4eT MODKEH OBITh TOHATEH JUIsl KaXKJoro
YHUTAOMIEr0 0€3 KaKUX-JIN0O JOTOHUTEIBHBIX BOIIPOCOB Y COCTaBUTENEH OTYETA.

4. Tlocne mpeacCTaBIICHHs] OTYETa CTYJICHT JOJDKEH MMETh, KaK MHHHMYM,
TIOBEPXHOCTHBIC 3HAHMS IO KOHTPOJIBHBIM BOMpOCaM K paboTe, UMEIOINUMCS B
METOJUYECKHUX YKa3aHUSAX, U €My BBICTABJISETCS 0asul, KOTOPHIM OIICHEHA JaHHAsI
naboparopHas paboTa.

5.1.3. IIpomexyTo4yHas aTTeCTALUA
(vonTposmmpyemasi komnerenuus OIIK-1, OIIK-2)

Cnucok BONpPOCOB K IK3aMEHY
I.  KBAHTOBAA ITPUPOJA U3JIYUEHUA
. TermoBoe u3y4eHue u JIOMUHECIICHIIUS.
. 3akon Kupxroda.
. 3akoH Credana—bonbiMana.
. 3aKOH cMelleHus: Buna.
. ®opmyna Panes—/Ixunca.
. ®opmyna [Lmanka. ['unoresa o kBaHTax.
. ®oTo3dheKT.

. YpaBuenue Ditamrerina it pororddexra.

O 0 3 O D B~ W o =

. DHeprus u UMIyJasc GoroHa. [laBneHue cBeta.
10. O dextr KomnroHa u ero anemMeHTapHas T€OpHsl.

11. EquHCTBO KOPIYCKYJIAPHBIX U BOJIHOBBIX CBOWCTB
3JIEKTPOMAarHUTHOTO U3JTy4YEHHUS.

II. DJIEMEHTBI KBAHTOBOU ®M3UKHU ATOMOB, MOJIEKYJI
12. Mogaenu atoma Tomcona u Pezepdopa.
13. JIuHehyaThIi CIEKTP aTOMa BOJOPOAA
14. IToctynarsl bopa.
15. OnbiTel @panka u ['epua.
16. CniexkTp aToMa Bogopojia o bopy.

I1I. SJIEMEHTbI KBAHTOBOM MEXAHMKH

17. KopnyCKyJIIpHO-BOJIHOBOM Jyaju3M CBOMCTB BEIIECTBA.

18. HexoTopsle cBolicTBa BOIH A€ bpoiis.
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19.
20.
21.

CooTHoIIIEHNE HEOTPENETICHHOCTEM.
BonnoBas GyHKIMS U €€ CTaTUCTHYECKUNA CMBICTT.

Oo6mee ypaBuenue [llpenunarepa. Ypasuenune [llpenunarepa mis

CTallMOHAPHBIX COCTOSIHUM.

22.
23.

JIBrokeHne CBOOOHOMN YaCTHIIBI.

Yactuna B OTHOMEPHOMN IIPSAMOYTOJIbHON «IIOTEHIUAJIBHOU sIME) C

OECKOHEYHO BHICOKUMHU «CTECHKAMU.

24.

[IpoxokeHne 4acTUilbl CKBO3b MOTEHITMATIBLHBIN Oaphep

(TynnenbHbINl 3P deKT).

25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.

41

46.

JIMHEWHBIN TAPMOHUYECKUIN OCLIUJUIATOP B KBAHTOBOM MEXAHUKE.

IV. DJEMEHTbBI COBPEMEHHON ®U3UMKU ATOMOB 1 MOJIEKYJI
ATOM BOJIOpO/ia B KBAHTOBON MEXaHUKE.

ls-cocTosiHME AJIEKTPOHA B aTOME BOJIOPOIa.

Cnun 3nektpoHa. CIMHOBOE KBAHTOBOE YUCIIO.

[Tpraumn Iaymm. Pacnipenenenue aneKTpoHOB B aTOME 110 COCTOSTHUSIM.
[Tepnonnueckas cucreMa 3J1eMEHTOB MeHerneena.

PenTreHoBCckue CreKTpHI.

Mosiekyibl: XUMHUYECKUE CBSI3H, MOHITHE 00 SHEPTrEeTUYECKUX YPOBHSX.
Monexynspabie ciekTpbl. KoMOMHAIIMOHHOE paccesiHue CBeTa.
[Tornomenue. CIOHTaHHOE U BBIHYXJACHHOE U3Ty4YCHUS.

OnTuueckre KBaHTOBBIC T€HEPATOPHI (J1a3ephl).

V.QJIEMEHTBI ®13UK1 ATOMHOI'O A/IPA

Pasmep, coctaB u 3apsit aToMHOrO sapa. MaccoBoe U 3aps10BOE YUCIA.
CnuH s1pa ¥ €ro MarHUTHBIM MOMEHT.

Snepusie cuiibl. Moaenu siapa.

PaanoakTuBHOE U3ITyYEHHE U €TI0 BUIBI.

3aKoH paJnoaKkTUBHOrO pacnana. [IpaBuia cMemeHusl.

. 3aKOHOMEPHOCTH Cl-pacraja.
42.
43,
44,
45.

-B-pacnazn. Heitrpuso.
["'amMma-n3nyyeHne u ero CBOMCTBA.
Pe3onancHoe nornoienue y-uznydeHus (3pdexr Méccbayapa).

MeTobl HAOIIOACHUS ¥ PETUCTPALIUU PATUOAKTUBHBIX U3IIyYSHHUH U
YaCTHLI.

HI[GpHLIe PCAKIHNH U UX OCHOBHBLIC THIILI.
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47. Tlo3utpoH. B'-pacmaj. DIeKTPOHHBIH 3aXBaT.

48. OTKpbITHE HEUTPOHA. S IepHBIE pEaKIMU O] JEHCTBUEM HEUTPOHOB.
49. Peakuus aeneHus sapa.

50. LlenHas peakius JIeJICHUSI.

51. [loHsATHE O ANEPHON PHEPTETHKE.

52. Peaknusi cuHTe3a aTOMHBIX sijiep. [IpoOnema ynpaBisieMbix
TEPMOSIAEPHBIX pe- AKLIHM.

VI. QJIEMEHTBI ®U1U31KHN 2JIEMEHTAPHBIX HACTUILL
53. KocMuueckoe u3iy4eHue.

54. MIOOHBI U UX CBOMCTBA.

55. Me30HBI U X CBOMCTRBA.

56. Tunsl B3aUMOJICCTBUM JIEMEHTaAPHBIX YACTHIL.

57. YacTulisl 1 aHTUYACTHUILIBL.

58. I'unepoHsl.

59. CTpaHHOCTh M YETHOCTH DJIEMEHTAPHBIX YACTHIL.

60. Kiaccudukarys 371eMeHTapHBIX YaCTHII.

61.KBapku.

MeToanveckune PEKOMECHAALMMA 110 MMOATOTOBKE K Mpoueaype

OCYIIECCTBJICHUSA l'lpOMe)KYTO‘lHOﬁ arTrecrannmmu (3K33MCHY)

[ToaroToBKa CTYyJEHTOB K AK3aMEHY BKIIOUAET MPOPAOOTKY JICKIUH, B
TEUEHHE BCETO CEMECTpa M HEMNOCPEACTBEHHYIO IMOArOTOBKY B JIHH,
MPEAIIECTBYIOIINE HK3aMEHY, BKJIOYas MOATOTOBKY K KOJUIOKBUYMaMm,
TECTUPOBAHUIO, BHITIOJHEHUIO JTAOOPATOPHBIX Pa0OT U WX 3aIUTY.

B xoHme cemectpa CTyaeHTaM BBIJAIOTCA BONPOCHI Ha dK3aMeH. [Ipu
ITIOATOTOBKE OTBETOB Ha BOIIPOCHI CTYAECHT JOJDKEH UCIIOJIB30BATH HE TOJBKO
KypC JIEKIIU}, HO U OCHOBHYIO U JONOJHUTENIbHYIO JIUTEPATYPY [l BEIpAOOTKU
YMEHHS 1aBaTh Pa3BEPHYTHIE OTBETHI HA MIOCTABIECHHBIE BOIIPOCHI.

B xone moarotoBku CTyAEHTY HE0OXOAMMO OOpailiaTh BHUMaHUE HE
TOJIKO Ha YPOBEHb 3allOMUHAHMS, HO M HAa CTEIEHb MOHUMAHUS M3Y4aeMbIX
BOIPOCOB. A 3TO JOCTUTaeTCsl HE MPOCThIM 3ayUYMBAHHEM, a YCBOCHHEM
MPOYHBIX CHUCTEMATHU3UPOBAHHBIX 3HAHUN AHAJUTUYECKUM  MBIIUICHUEM.
CnenoBaTenbHO, HEMOCPEACTBEHHAsT MOATOTOBKA K HK3aMEHY JIOJKHA B
pa3yMHBIX MOPOMOPUMSAX COYETaTh W  3allOMUHAHWE, W  T[OHUMAaHHE
MpOrpaMMHOr0 MaTepHaia.
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MOXHO BBIACINTH CIEAYIOIIHE acCleKThl, IO KOTOPBIM IPENOJaBaTellb
OOBIYHO OLIEHWBAET OTBET HA 3K3aMEHE: COJIEPKATEIBHOCTh (UYETKOE U JOCTaTOUYHO
rny0oKoe M3JI0KEHHE BOIpoOca); IOJHOTA U OJHOBPEMEHHO pa3yMHas
JJAKOHWUYHOCTH; CTENEHb HCIIOJIb30BAHUSA W TOHUMAHWsS HAYYHBIX HCTOYHUKOB;
YMEHHE CBSA3BIBATH TEOPUIO C IPAKTUKOW, TBOPYECKH NPHUMEHATH 3HAHUS K
HEOPAVHAPHBIM CHUTyalUsIM; JIOTUKA W apryMEHTUPOBAHHOCTb H3JI0KCHMS;
IPAaMOTHOE€ KOMMEHTHPOBAHUE, IPUBEAECHNE IPUMEPOB, AaHAJIOTUI; KyJbTypa PEUH.

Pacnpeoenenue 6an106 mexkyuiezo, pyoexrcno20 KOHmpons

Ne Oomasn 1-51 TOuKa 2-51 TOYKA 3 Touka
cymMma
1. | Texkymuii KOHTPOJIb
MOCEIICHNUE 3aHITHHI 10 3 3 4
0asoB Oasna Oajia Oaja
BBITIOJIHEHHE U 3aII[UTa 21 7 7 7
71a00paTOpHBIX PadOT Oamn OasioB 0amioB 0asoB
2. | PyGe:xxHblil KOHTPOJIb
TECTUPOBaHUE 15 5 5 5
0aioB 0asoB 0asioB 0asioB
KOJJTIOKBUYM 24 8 8 8
Oasa 0ajI0B 0ajI0B 0aJI0B
Hroro 70 23 23 24
0aJL10B 0asL1a oaju1a 0as1a
3. | Ok3ameH 30 min — 15, max — 30
0aJIJ1I0B 0aJII10B

Kpumepuu oyenusanusn

IIpu ocBoenun aucturiuHbl dopmupyercs kommereHnuun OITK-1, OITK-2.
VYkazaHHble KOMIIETEHIIMH (OPMHUPYIOTCS B COOTBETCTBHHM CO CIEAYIOIIUMHU
ATaramHu:

e (GopMUPOBAHHE U Pa3BUTHE TEOPETHUECKUX 3HAHUM, MPETyCMOTPEHHBIX
YKa3aHHBIMH KOMIETEHUUSAMU (MaTepuajbl K 3K3aMEHY, CaMOCTOSTEIbHAs
paboTa CTyJIEHTOB);

e TpuOOpeTeHHEe M pPa3BUTHE MNPAKTUYECKUX YMEHHUH, NPeayCMOTPEHHBIX
KOMITETEHIIUSAMH  (J1abopaTopHble  paboThl, camMoCTOsATeNIbHas paboTa
CTYJICHTOB);

® 3aKpEIUICHHE TEOPETUYECKUX 3HAHHWM, YMEHUH M MPAKTUYECKUX HABBIKOB,
MPEAYCMOTPEHHBIX KOMIIETEHLIHUSIMHU (1a00paTopHble palOThI, MPAKTHKH,
BBINTYCKHAs KBATU(PUKALMOHHAsA padboTa).

CpopMupOBaHHOCT, KOMMETEHIUM B paMKaX OCBOCHHUS JTaHHOW JUCIUIUIMHBI
OLICHUBAETCS 10 TPEXYPOBHEBOM LIKAJIE:
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e (0a30BbIi

YPOBEHBb

(omeHka

«YAOBJIETBOPHUTEIHHO»)

SABJIACTCA

00s13aTeIbHBIM A BCCX 06yqafonmxc;1 IO 3aBCPHICHHUHN OCBOCHUA

JUCITUTUTHHBL
® I[POJBUHYTBHIM  ypOoBEHb  (OLEHKA  «XOPOIIO0»)
NPEBBIIIEHUEM  MHUHUMAJIbHBIX  XapaKTEPUCTUK

KOMIICTCHIIMH 110 3aBCPIICHUN OCBOCHUA AUCIHUIIIINHBI,

XapaKkTepusyeTcs

c(hopMHUPOBAHHOCTH

® BBICOKHM YpPOBEHH (OIEHKA «OTJIUYHO») XapaKTEPU3YETCs] MaKCUMAJIbHO

BO3MOKHOM BBIPAKCHHOCTBIO KOMIICTCHIIMHN

n ABIKCTCA  BaXKHBIM

Ka4CCTBCHHBIM OPUCHTHUPOM IJIsI CaMOCOBCPIHICHCTBOBAHU .

Kputepyu omeHkH KayecTBa OCBOEHHSI JUCHMILIUHBI

NPWIOKEHNH 2.

IPpUBECJICHbI B

6. MeToauuecKkue MATEPHAJIbI, ONPeAeJsI0IIe MPOoleayPhl
OLlEHUBAHUS 3HAHU, YMEHH I, HABBIKOB M (WJIN) ONBITA JeSITEJIbHOCTH

Pe3y.]IbTaTbI O0CBOCHMA TUCHUIIJIUHBI, IOAJIC/KAIIINE IIPOBEPKE

Tabnuua 11

Pesynbrarel o0ydenuss | OCHOBHBIC MOKa3aTeNM OLIEHKH | Bua orieHo9HOTO

(KOMIIETEHIINN) pPE3yNbTaTOB O0YUEHUS Marepuana
OIIK-1. Crnoco0en | OIIK-1.2 Hemonctpupyet | OueHouHbIe
UCTIOJIB30BaTh BO3MOXXHOCTh MCITIOJIB30BaHUS | MaTepUaIbl s
TIOJIO’KEHUS, 3aKOHBI TEOPETHYECKNX  3HAHWK B | IPOBEICHUS
METOJI ~ ©CTECTBEHHBIX | 00JIACTH E€CTECTBEHHBIX HAayK | KOJUIOKBHYMA,
HAyK M MaTeMaTHK{ JUIs | JJis perieHus 3aJlay | TECTUPOBAHUS U
perieHus 3a/1a4y | TEOPETUYECKOTO U | IPOMEXYTOUYHOMN
WHKEHEPHOU MPUKJIAJHOTO XapaKTepa. aTTeCTaIlH
JESITEIHbHOCTH.
OIIK-2. Cmocob6en | OIIK-2.1. PaccmarpuBaer | OnieHoUHBIE
CaMOCTOSITENIEHO BO3MOXKHBIE BapUAHTHI | MATEPHUAITBI JIJIS
IPOBOJIUTH perIeHus MTOCTABJICHHOH | IPOBEICHUS
AKCIIEPUMEHTAIHHBIC 3aJauH, OLICHHBAET UX | KOJJIOKBUYMA,
MCCIICIOBAHMSI JOCTOWHCTBA ¥ HEJTOCTATKH. TECTUPOBAHUS U
UCTIOJIb30BaTh OCHOBHBIC IIPOMEKYTOUHOM
npueMbl  00pabOTKH aTTecTaluu
peICTaBICHUS
MOJIYYEHHBIX JTaHHbIX.
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7. Y4eOHO-MeTOANYEeCKOe O0ecneyeHne JMCHMIINHBI
7.1. OcHoBHas JuTEpaTypa
1. Tpodpumona T.U. Kypc ¢uzuku. M. Axkagemust, 2007 r.

2. CasenwseB U.B. Tom 3. KBanToBast ontuka. ATomHasi ¢puszuka. Ousuka sjapa
n yactul,. 1982 r.

3. Tpodumosa T.M. PykoBoACTBO K pemieHuto 3anad no ¢usuke. M: M3n-Bo
Opaiit, 2013. — 265 c.

4. OBC KbI'Y — http://lib.kbsu.ru/Elektronic Resources/Elektronic  Li-
brary.aspx/.

7.2 IonosiHUTEILHAS JIUTEPATYypa

1. Tonbaun JI.JI., HoBukona I'.. KBantoBas ¢usuka. BBonublii kypc. - Mocksa:
NHctuTyT KOMIIBIOTEPHBIX HccienoBannii. 2002. -496c¢.

2. Myxun K.H. OkcniepuMenTtanbHas saepHas ¢pusuka. @u3rnka aTOMHOTO spa.
M. DA. 1983 r.

3. Cusyxun JI.B. Tom 5. Yacts 2. SAnepnas ¢puszuka. M. Hayka, 1989r.

7.3. Ilepuoanyeckue u3aHus

1. Hayuno- nonynsipHbIii xKypHan'ATom".
2. Kypuan «Snepnas puznkay.

3. XKypnan «®u3nka 371€MEHTAPHBIX YaCTHUI] 1 aTOMHOTO SIpay.

7.4. UaTEepHeT-pecypcsbl

1. http://www.mipt.ru («®uzuka. Yu. nocodbue» M. ,2000, 'magynA.Jl.)

2. www.karelia.ru/psu/Chairs/KOF/ («®u3uka ajis CTyA€HTOB)»
I[TETPI'Y, 2004, HozapoBA.I1.).

3. OBC «Koncymnbrant cryaenTtay (Jorosop Nel22 CJI/09-18 ot 17.09.2018r.)

7.5. MeTtoau4eckue yKa3aHusi 110 MPOBEACHUIO Y4eOHBbIX 3aHATHH U
OPraHu3alus CAMOCTOSATEJIbHON padoThI CTyIeHTa

7.5.1. MeToauveckue peKOMEHAAUMH K YTEHUIO JIEKIN I

OcHOBHBIMH (pOpMaMH OpTraHU3AlMKU YYEOHBIX 3aHATUN MO JUCHUILIUHE
«ATOoMHas U sjaepHas (QuzMKa» SBIAIOTCS JIGKIMU U oO0medu3nyeckuit
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MTPAKTUKYM.

[Ipy MOAroTOBKE JIGKIMOHHBIX 3aHATUN  MpernojaBaTellb  JOJKEH
ONPEAETUTh LN U 3aJaud JIEKIHH, pa3padoTaTh IUIAaH MPOBEACHHS JIEKIIUH,
OCYIIECTBUTH MOA00P TUTEPATyphl (03HAKOMUTH C MEPHOANUESCKUMH W3IaHUSIMU
no TeMe JeKUui), OoTOOp HEeoOXOAMMOIro M JOCTATOYHOIO MO COAEPKaHUIO
yuyeOHOro Marepuana. Jlektop omnpenenseT MeTOAbl, NPUEMbl M CPEICTBA
NOJIZIepKaHUsl UHTEpeca, BHUMAHMSI, CTUMYJIHPOBAHUS TBOPUYECKOTO MBIIILICHUS
CTY/ICHTOB.

Jlexuus AOKHA BKIIOYATh B KAueCTBE HTAoB (OPMYIHPOBKY TEMbI
JIEKLIUMA, TIEPeUYeHb BOIPOCOB, H3JIOKEHUE BBOJAHOW YacTH, OCHOBHOM YacTH,
KpaTKH€ BBIBOJBI 10 KaXJIOMy pPAacCCMOTPEHHOMY BOIPOCY, 3aMEYaHHe U
pPEKOMEHJAIMN JINTEPAaTypPHbIX MCTOYHMKOB MO HM3JIaraeMbiM Borpocam. Ecnu
o4YepeHoe 3aHSITUE SIBJIAETCS MOPOJOJDKEHHEM MPEAbIAyIIed  JeKIuH,
1eJ1eco00pa3Ho  KpaTko c(hOpMyIHpOBaTh IMOJYyYEHHOE paHee pe3yJbTaThl,
HEOOXOJUMMBbIC JJIsi TIOHMMAaHUSI M YCBOGHMS H3y4YaeMbIX BOIpPOCOB. B
3aKJIFOYUTENIbHOM YacTH JIEKIUHU KENaTelIbHO 0000IIHUTh Haubojee Ba)KHbIE U
CYLLIECTBEHHBIE MOMEHTHI JIEKIIMH, CAENATh BBIBOJABI, a TAKKe C(HOPMYIUPOBATH
3ala4i ISl CAMOCTOSITENIbHOW paOOThl CTYJIEHTOB M yKa3aTb PEKOMEHIYEMYIO

JUTEPATYPY.

I{enecooOpa3HO TakyKe OCTaBUTh BPEMS JIJIsl OTBETA HA BONPOCHI CTYJEHTOB
Y BO3MOKHYIO JUCKYCCHIO 10 U3JI0KEHHOMY MaTepHaly Ha JICKIUU.

COI[Gp)KaHI/IC JCKIIUHN II0 IIaHHOﬁ JAUCHUIIIINHEC AO0JIZKHO COOTBCTCTBOBATDH
JUJAKTHYCCKHUM IMPpUHOMXIIAM, KOTOPLIC 00ecreYnBaroT COOTBCTCTBHC
HU3J1aracMoro mMarcpuaja HAYYHO-MCTOIUYCCKHM OCHOBaM HeI[aFOFI/ILIeCI(Oﬁ
ACATCIIBHOCTH. OCHOBHBIMH M3 HHUX SBJISIOTCS OCJIIOCTHOCTb, HAYYHOCTD,
AOCTYIMHOCTb, CUCTCMATUYIHOCTh U HAI'JIA/IHOCTb.

O¢d(HeKTUBHOCTD JIEKIIMM MOKET OBITh MOBBIIIEHA 32 CYET PaIOHAIBHOTO
WCIIOJIb30BAHUSI TEXHUYECKUX CPEACTB. KOMIUIEKTBI TEXHUYECKUX CPEACTB He-
00XO0JIMMO TOTOBUTh K KaXXJIOH JIEKUMUU 3a0JIarOBPEMEHHO, HE Meperpyxas UMH
ayIUTOPHIO.

CymectByeT KiaccuduKaius JEKIHUN Mo TUIIaM U METOJIaM MX IPOBEACHUS
(BBOJHAs, YCTAaHOBOYHAs, IporpaMMHasi, 0030pHas, uToroBas u jnp.). I[lpu
U3JIOKEHUU TPOTPAMMHOr0 Marepuaia MO JaHHOM NUCUUIUIMHE Ha JIEKIUAX
PEKOMEHIyeTCs HIMPOKOE HCIIOJIb30BaHUE CpEICTB uH(pOpMaIIMOHHO-
KoMMyHUKalMOHHBIX TexHonorun (MUKT) unu aynuo-suacorexuuku. I[loaroroska
BHJICO — JICKIIUM COCTOUT B MEPEKOAUPOBAHUH, MEPEKOHCTPYHPOBAHUM YUSOHOM
nH(pOpMAIMH 110 TEME B BU3yaIbHYIO ()OPMY JIUIS IPEABSIBICHUS CTyJACHTaM depes
TEXHUYECKUE CPEJICTBA OOYUEHUS WU CXEMBbI, PUCYHKH, YEPTEKHU.

7.5.2. Kpurepuu OleHKH JIEKIIMH

AHanu3 Ka4yecTBa JEKIMUA CTPOUTCS U3 OLECHKH COJCPKAHUSA, METOIUKH
YTEHUS, OpraHU3alMy JICKIIUU, PYKOBOJCTBA pabOTON CTYJEHTOB Ha JIEKIIHH,
JIEKTOPCKHUX TAHHBIX MPENOAABATENS, PE3YJIbTATUBHOCTH JICKIUH.
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OueHka coaep:xaHus JeKIUU

1. CooTBEeTCTBHME TEMBI U COJCpPXKAHUS JIEKUWHW TEMaTUYECKOMY IUIaHy U
y4eOHOI porpaMmMe Kypca.

2. Hay4HOCTB, COOTBETCTBHE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH.
3. TOYHOCTH HCTIOJIB3YEMON HAYYHOU TEPMUHOJIOTHH.

4. n(opMaTUBHOCTb; PACKPBITUE OCHOBHBIX IMOHSATUH TEMBI, COYETAHHE
TEOPETUYECKOTO MaTepuaa ¢ KOHKPETHBIM U IPUMEPAMU.

5. Peanu3auus TpUHLOMIA OPTaHUYECKOM CBSI3W TEOPUM C IPAKTHUKOM;
pPaCKpbITHE NIPAKTUYECKOIO 3HAYCHUS U3J1aracMbIX TEOPETUYECKUX ITOJIOKCHUN.

6. Peanuzanus BHyTpHY NPEIMETHBIX U MEKIUCLHUIUIMHAPHBIX CBI3EH.
7. CBsi3b ¢ ipo(prsieM MOATOTOBKU CTYACHTOB, UX OyAyIlel CeruaibHOCThIO.

8. COOTHOIIEHHE COJIEpKaHUs JIEKIIMU C COAEpKaHUEeM yuyeOHHMKa (M31araercs
MaTepuaj, KOTOPOro HeT B y4eOHHKE; pa3bsACHSAIOTCS OCO0O0 CIIOKHBIE BOIPOCHI;
JaeTcs 3aJaHue CaMOCTOSATEIbHO MpOopadaThIBaTh YacTh MaTepuaia Mo y4eOHUKY,
MEpPECKa3bIBACTCS YUEOHUK UT.II.).

OIIeHKa METOJAUKHU YTCHUHA JICKIITUHN

1. Jdunaktuyeckass OOOCHOBAaHHOCTb  HMCIOJB3YEMOIO  BUAA  JIEKUUU H
COOTBETCTBYIOIIHUX €MY (POPM M METO/I0B U3JIOKEHUS MaTepHaa.

2. CTpyKTypuUpOBAaHHOCTb COAEpNKAHMS JICKIIMU: HAJIW4YME IUIaHA, CIIKMCKa
PEKOMEHIYEMOM JIMTEPATypPhbl, BBOJHOM, OCHOBHOM M 3aKIFOYUTEIBLHOU 4YaCTH
JICKLUH.

3. AKIEHTHUpOBaHHE BHUMAHMSl AyJIUTOPUM HA OCHOBHBIX [MOJOXKEHUSIX U
BBIBOJIaX JICKIIHH.

4. PanuoHanpHOE  COYETAHUE  METOJUYECKUMX  MPHUEMOB  TPaAUIMOHHOMN
MEJJarOTUKA YW  HOBBIX METOJ0B O0ydeHus (mpoOJIEeMHOro, MPOTrpaMMHOTO,
KOHTEKCTHOT0, JIEITEJIbHOCTHOTO UP.).

5. .HOFI/I‘-IHOCTB, A0Ka3aTCIbHOCTb U apryMCHTHUPOBAHHOCTD U3JIOKCHUA.

6. SIcHOCTBH M AOCTYNMHOCTh MaTepuasa ¢ y4eTOM MOJrOTOBJICHHOCTH 00yYaeMbIX.
7. CoOOTBETCTBUE TEMIIOB U3JIOKEHHUSI BOZMOXHOCTSIM €r0 BOCIIPUATHS U BECHUS
3aIlMCEN CTYyAECHTAMMU.

8. Hcnomnp3oBaHue MCTOJ0B aKTUBH3AIIMW MBIIIJICHHA CTYJCHTOB.

9. Hcnonb3oBaHue TpPUEMOB  3akpervieHuss  uHbopmaluu  (MMOBTOpEHHE,
BKJIFOYCHUE BOIIPOCOB Ha IPOBEPKY BHHUMAHUSA, YCBOCHHUSA U T.I., IOABEIACHUE
UTOI'OB B KOHILIE pACCMOTPEHUS KaX0r0 BOIPOCa, B KOHILIE BCEH JIEKIINN).

10. Mcnons30BaHue 3anucei Ha JOCKE, HATJISIHBIX TOCOOHIA.
11. HMcnonp3oBaHue pa3gaTOYHOrO MaTepuasa Ha JICKLIHH.

12. Ucnionp3oBanue UKT.
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Onenka OpraHm3alvi JeKIHNH

1. CooTBeTCTBUE JIEKIMN YY€OHOMY PaCIUCAHUIO.

2. YerkocTh Hauaja JIEKUUM (3a7€pKKa BO BpPEMEHM, BXOJ JIEKTOpa B
ayJIUTOPHIO, IPUBETCTBUE, YJAYHOCTb MEPBBIX (Ppa3 UT.IL.).

3. ITocemaeMoCTh JIEKUMU CTYJAEHTAMH.

4. 4. lucuuniauHa Ha JIEKIUH.

5. PanmonanpHOE pacnpezeneHue BpeMEHU Ha JIEKIHH.

6. CooTBeTCTBUE ayJIUTOPUH, B KOTOPOH MPOBOAMTCS JIEKIMS, COBPEMEHHBIM

HOpMaM U TpeOoBaHUSM  (JIOCTaTOYHAasT  BMECTHUMOCTb,  BO3MOXHOCTb
ucnonb3oanusi TCO, odpopMiieHHBIE UT.I1.).

7. Hannuune HeoOXoaumbIx cpeacTB HarsgHocTH U TC.
Ouenka pykoBoJACTBAa pa00TOM CTYICHTOB HA JIEKINH
1. OcyliiecTBIEHUE KOHTPOJIA 32 BEJICHUEM CTYJAECHTaMHU KOHCITEKTa JICKIUM.

2. Oka3zaHue CTyJeHTaM MMOMOIIY B BEJICHUH 3aMKCH JEKIUH (aKIIEHTUPOBAHUE
W3JIOKCHUS MaTepualia JICKIIUU, BhIICIICHNE TOJIOCOM, HHTOHAINEH, TEMIIOM PEYH
HauOosee BaxXHOW HHGPOPMAIMU, HCHOJIb30BAHUE May3 JUIsl 3alucu  TaOJull,
BBIYCPUYUBAHUS CXEM U T.I1.).

3. [TpocMOTp KOHCIIEKTOB JICKIIUM CTYJIEHTOB (10, BO BPEMs, MTOCJIE JICKIIUHN).

4. Hcnonp3oBanue NpHEeMOB MOJJACPKAHUS BHUMAHUS U CHSTHUS YCTAJIOCTU
CTYJICHTOB Ha JICKIIUH (PUTOPUUYECKHUE BOMPOCHI, ITyTKU, UICTOPUUECKUE IKCKYPCHI,
paccka3bl M3  KM3HM  3aMeyYaTeNbHbIX  JIIOJeH, M3  OIblTa  Hay4YHO-
UCCJIeI0BATEIBCKOM, TBOPUECKON pabOThI MpErnoaaBaTess v T.11.).

5. Pa3zpemienue 3a1aBaTh BONPOCHI JIEKTOPY (B X0/1€ JIEKIIUU WUJIU TIOCJIE HEE).

6. CornacoBanue cooOIaeMoro Ha JICKIIMUM MaTepHraia ¢ CoAep>KaHueM JIPYTux
BUJIOB ayIUTOPHON U CAMOCTOSATEILHON paOOThI CTYICHTOB.

Onenka PE3YJbTATHBHOCTH JICKIIHH

1. Crenenp peanu3anuy IiaHa JEKIUH (IOIHas, YaCTUYHAs).
2. CreneHb MNOJHOTBI W TOYHOCTH PACCMOTPEHUS OCHOBHBIX BOIIPOCOB,
PACKPBITUE TEMBI JICKLINH.
3. NudopmarimonHo-no3HaBareibHasi IIEHHOCTh Jekinuu. 4. BocnurarenbHoe
BO3/eHCTBHE

8. MaTepuajibHO-TeXHHYECKOE o0ecredeHue TUCHUIIINHBI

MaTteprallbHO-TEXHUUECKYI0 0a3y JUIsl MPOBEIEHUS 3aHATHI MO JUCIUIUIMHE
COCTaBIISAIOT:

- JlekumonHasi 4yacTh Kypca npoBoauTca B ayautopun Ne418, ocHamieHHON
000pyI0OBaHUEM, o0ecIeynBaoIuM peanu3aiuio WHTEPAKTUBHBIX
o0Opa3oBaTeIbHBIX TEXHOJOTHI, & TAK)KE CETEBBIM 000PYI0BAaHUEM, TTO3BOJISIOIIAM
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peain30BaTh BO3MOXKHOCTH 00pa3oBaTENbHBIX TEXHOJOTHMM M  TEXHOJIOTUU
OTIEpPaTHBHOIO JIOCTYyNa K MH(POPMALIMOHHBIM pecypcam;

- DIIeKTPOHHbIE BEPCUU JICKIHH, yUeOHHUKOB U METOJAUYECKUMHU MaTepuaiaMu
JUISL KOHTPOJIBHBIX MEpONpUATANA (3aJaHUSIMU  JJI1  KOJUIOKBUYMOB, TECTOB,
AK3aMEHAIMOHHBIMU OUJIETaMU);

- Kuwxubiit poH1 OMOIHOTEKY;

JlaGopatopHble 3aHATHUS NPOBOJATCS B ayauTopun Ne4(8, oOCHaIIEHHOM
000pyI0BaHUEM, 00ecIeynBaoIIM peanu3anuio MHTEPAKTUBHBIX
o0pa3oBaTeIbHBIX TEXHOJOTUM, & TAK)KE CETEBBIM 000PYI0BAHUEM, MTO3BOJISIOIIUM
peann3oBaTh BO3MOXKHOCTH OOpa30BaTENIbHBIX TEXHOJOTUA U  TEXHOJOTHUHU
OTEpPATUBHOIO JIOCTYIAa K MHPOPMALIMOHHBIM pPeCcypcam.

- Ilepedyenb mporpaMMHBIX TPOIYKTOB BKIIFOYAET :

* IIpogyktst MICROCOFT (Desktop Education ALNG LicSaPk OLVS
Academic Edition Enterprise) moamucka (Open Value Subscription) Ne V2123829;

» Kaspersky Endpoint Security Crangaptaeiii Russian Edition Ne nurensun
17E0-180427-050836-287-197;

* Cucrema nocrpoenue rpapuxo SciDAVis (0ecmatHoe 110);

* Cpena pa3zpaboTku BUPTYyalbHBIX TprOOpoB MyOpenLab (0ecmiatnoe [10);

Cucrema  nokanpHOM cetu  KBI'Y  mpenmocraBisieT  BO3MOYKHOCTH
OJIHOBPEMEHHOM paboThl OOJBIIOIO KOJIMYECTBA MOJIb30BATEICH KaK B JOKAIbHOU
CeTM By3a, Tak U dyepe3 ceTbh «MHTepHET» ¢ coOnroaeHueM TpeboBaHM
MH(GOPMAIIMOHHONW 0€30MacHOCTH W OTpaHUYEHHEM JOoCTyna K HWHGOpPMAIIHH.
OnextpoHHass uHGOpPMAIMOHHO — oOpa3oBarensHas cpena KBI'Y mo3Bosser
OCYIIECTBIIAIThL paboTy OOydYaromuxcs W3 J0O0HW TOYKH JOCTYIa, B TOM YHCIIEC
W3BHE By3a.

JUIi  CTYZAEHTOB € OIPaHUYEHHBIMH BO3MOYKHOCTSIMU  3JI0POBBSI  CO3JIaHbI
CIEeUUATbHbIE YCIOBUS s HoidydeHus oOpazoBaHus. Crnenuaau3HpOBaHHOE
MOMEIICHHE JJIi MHBAIUAOB pacnoiokeHo mo azapecy: 360004, KabapauHo-
bankapckas pecryOnuka, r. Hanbuuk, yn. UepnbieBckoro, 173, riaBHblid y4eOHBIM
KOpITyC YHUBepcHTeETa, ayauTopust Nel4S.

B nensx mocTynmHOCTH MOMy4YeHHs BBICHIErO 0Opa3oBaHMs MO 00pa3oBaTeIbHBIM
nporpaMmMaM MHBAJIWJAMHU W JIMIAMUA C OIPAaHUYEHHBIMU BO3MOXKHOCTSMH 370POBbSI
YHUBEPCUTETOM 00ECIeUMBACTCS:
® aNBTEPHATHBHOM BepcHed oduImManibHOro caiita B cetn «UHTepHeTY 114
CaOOBUIAIINX;
® TPUCYTCTBHE aCCHUCTEHTa, OKa3bIBAIOUIETO OOydYaroueMycs HEOOXOAUMYIO
MIOMOIITb;

® ISl MHBAIWOB U JIUI] C OTPAaHMYEHHBIMHA BO3MOXKHOCTSIMH 3JIOPOBBS TIO CITyXY —
TyOMMpOBaHWE BCIYX CHPAaBOYHOM WH(OpMAIM O paclMCaHUuM ydeOHBIX 3aHSITHH;,
oOecTicueHNEe Ha UISKAIIIMMU 3BYKOBBIMH CPEICTBAMH BOCIIPOHM3BEICHNS HH(DOpMAIINY;
ISl MHBAIWIOB W JIMI C OTPAaHUUYCHHBIMH BO3MOXKHOCTSIMU 3JIOPOBBSI, WMEIOIIHX
HapYIIIEHNSI OIOPHO-/IBUTATEILHOTO aIllapara, CO3[aHbl MaTepHaIbHO-TEXHHUUYCCKUE
yCTIOBUS,  OOECIIEUMBAIONINE  BO3MOXKHOCTh  OECHpPEISITCTBEHHOIO  JIOCTYTa
00y4Jaronuxcs B y4eOHbIE U JIPyTrUe IOMEIIECHUS YHUBEPCUTETA.
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JIucer usmMeHeHui (OMOJIHEHUIT) B pado4ei mporpaMmme

AUCUMILTUHBI «KATOMHAA U siiepHas pU3MKa» 110 HAITPABJIECHUIO TTOJATOTOBKH
11.03.03 - KoncTpyupoBaHue U TEXHOJOTHS 3JIEKTPOHHBIX CPEICTB
Ha 2021- 2022 yu. 1.

No OnemeHT (myHKT) PIT/] IIepeyeHbr BHOCUMBIX IIpumeyanue

o/ M3MEHEHUU (JIONOJIHEHU)

OO6cyxeHa U peKOMEH/I0BaHa Ha 3acelaHut Kadeapbl DIEKTPOHUKU U
(G POBHIX HH(HOPMALIMOHHBIX TEXHOJIOTHIA

poTOKOJ No OT «__» __2021_r.

3aB. kadenpoii D u HUT, mpod. Temes P.III.
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KPUTEPUU U IIOKA3ATEJIM OIEHUBAHUSA PE3YJIBTATA OBYYEHUA

Ixasa no TpaIMUUOHHON NATHOANIBLHOM cUCTeMe

Koa xomnerenmuun PE3VJIBTAT -
OBYYEHHMA Ba3oBblii ypoBeHb TpoxsunyThiii Bricokuii ypoBeHb
10 JUCUMILIHHE HEIONYCK | Hey/l0BJIeTBOPUTEIbHO | YAOBJETBOPHTEALHO/qud.3a4eT yposenb OTJIMYHO/MU(.324eT
(Mony.io) xopowo/aud.3a4er
Ikana no 6a/1JIbHO-PEHTHHIOBO cucTeMe
0-35 36— 60 6180 81-90 91 -100
OMK-1. 3HaTh: MOPSIKU OTCYTCTBHUE 3HAHHUI O | HEIMOJIHbIC 3HAHUS O B LIEJIOM YCIICIIHbIC MOJIHOCTBIO
Crioco6en (bmnqecxvnx BEJMHH (du3nIecKux } (’pnmqegmx BEIMMHHAX B 3HaHUS QU3NYECKUX | C(hOPMUPOBAHHBIC 3HAHUS O
HCIIOIB30BATE B aTOMHOW U siA€pHON BEJIMMHMHAX B ATOMHOI | aTOMHOi 1 A1epHOt ¢usuke; BEMMHHAX B § (PM3MYECKUX BEIHYMHAX;
S — (huzuke; U siiepHOH (U3NKeE; HCTOPHUECKNX aCTIeKTax _ | aTomHo# 1 AnepHOi HCTOPHUECKUX aCTIEKTax
SAKOHEL 1 UCTOPUYECKHUE OCHOBHBIX NIPHHIAIIAX | PA3BHTHA ATOMHOH H SICPHOI (usuke; PasBHTHA ATOMHOI 1
METObI ACIIEKTEI PasBATHSA U 3aKOHAX aTOMHOH 1 (U3MKU; OCHOBHBIX HUCTOPUYCCKUX SIIEPHOM (PU3UKHU; OCHOBHBIX
CCTOCTBOHHBIX ATOMHOM U siIepHON sIIepHOH (pHU3HKH, MPUHIUIIAX U 3aKOHAX aCrIeKTaxX PasBUTHA ; | NPHHIATIAX 1 3aKOHAX
HayK B (hm3HKH; OCHOBHBIE OCHOBHBIX aTOMHOW U siiepHON (U3UKHA, | OCHOBHBIX ATOMHOM U SIIEPHON (PU3UKH,
MaTeMaruiy pr | PPHHLMIBL i 32KOHEI (hU3UYECKUX aTOMHO- | OCHOBHBIX (DU3MUYECKUX NPMHLMIAX M OCHOBHBIX (PH3UUECKUX
pelmicHHs 3812 ATOMHOW U SiIEPHON SIIEPHBIX SBIICHUSX, aTOMHO-SIJICPHBIX SBJICHUSX, 3aKOHAX ATOMHOH 1 ATOMHO-SIJICPHBIX SIBJICHUSX,
HHIKCHEPHOI (hHM3UKH, OCHOBHEIE MeTOoJax HaOMOMEeHNsT | MEeTOAaX HAOIOICHUS U sepHON (DU3UKH, MeTOax HaOIOIEeHUS U
eSTENBHOCTH (pu3UYECKUE aTOMHO- He u IKCIIEPUMEHTAILHOTO OCHOBHBIX AKCIIEPUMEHTAILHOTO
SIIEPHBIC SIBIICHUS, 3HACT | HKCIEPUMEHTAIHLHOTO | UCCIIEIOBAHU; IPAHUIIAX (hM3UYECKUX aTOMHO- | UCCIIEOBAHUS; TPAHUIIAX

OIIK-2. METO/TbI HAOJIOCHUS WCCIICJIOBAHUS; MPUMEHUMOCTH (PU3UIECKUX SIIEPHBIX SBICHUSX, MPUMEHUMOCTH (PU3UIECKUX
Criocoben U 3KCIIEPUMEHTATIbHBIC rpaHuIax MOJIeJIel aTOMa M aTOMHOT'O MeTOJ1aX MOJIeJICH aTOMa M aTOMHOI'O
CaMOCTOATENBHO | HCCIIEJOBAHUS; MPUMEHUMOCTH saapa HaOJIOICHUS U sapa
MIPOBOJIUTH TPaHHUIIBI (usnyeckux Mojenei AKCIEPUMEHTAIEHOTO
JKCIEPUMEHTANb | MPUMEHUMOCTH aToMa M aTOMHOTO WCCIIETOBAHNS;
HBIC (usnyeckux Mojenei spa rpaHuIax
WCCIIEJIOBAHUS U aToMa ¥ aTOMHOTO MIPUMEHUMOCTH
HCIIOJIb30BaTh sapa (uznyeckux Mojenei
OCHOBHBIE aToMa M aTOMHOTO
TIPHEMBI sapa
00paboTKu U
npecTaBIeHHs] YMeTh: TOJIKOBAaTh He OTCYTCTBHUE WIH | HEJOCTAaTOYHOE YMCHHE | B IIE€JIOM YCICUIHOE | TOJHOCTHIO
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KPUTEPUU U ITIOKA3ATEJIN OIEHUBAHUSA PE3YJIBTATA OBYYEHUSA

Ixana no TpaAMIHOHHON NATUOAUILHOM cHcTeMe

Koa xkomnerenmun PE3VJBTAT -
OBYYEHHMA Ba3oBblii ypoBeHs TpoxsunyThIi Bricokuii ypoBeHb
10 JUCHUILIHHE HEIONYCK | Hey/0BJIETBOPUTEIBHO | YAOBJETBOPHTEAbHO/qud.3a4eT yposenb OTJIMYHO/MU(.324eT
(Moayi0) xopowo/nud.3auer
MIkana no 6a1JbLHO-PEHTHHIOBOI cHcTeMe
0-35 36-60 61-80 81-90 91-100
MOy YeHHBIX CMBICHT (DPU3HYECKUX YaCcTUYHOE  yMeHue | (hopMyIupoBaTh OCHOBHBIC | YMCHHE chopMUpPOBAHHOE  YMEHUE
BEJIMYUH W MOHSTHIA, hopmympoBaTh MOJIOKEHUS aTOMHOM u | hopmymupoBarth dhopMyIHpOBaTE  OCHOBHBIC
JAaHHBIX dopMyHpPOBaTE OCHOBHBIE TOJIOKEHUS | SIepHOM (GU3UKK; | OCHOBHBIE MOJIOKEHUS  aTOMHOM U
OCHOBHBIE HOJOKEHHUS aTOMHOM W AJIEpHOM | MCIOJIb30BAaTh MOJIOKEHUS aTOMHOHM | AaepHOH (usuku;
ATOMHO 1 STepHOM (busuku; MaTeMaTHYECKUI amnmapar; | ¥ sSAepHON (DU3MKH; | HCIIOJIb30BaTh 3
HCII0JIb30BATh MOJIb30BATHCS MPUHATBHIMHU | MCIIOIL30BaTh MaTeMaTHYECKU  ammapar;
busuxu; HCTIOIL30BATE MaTeMaTHYECKHI eIMHULIAMU H3MEPEHUS; | MATEMAaTUYECKHI [IOJIb30BATLCd  IPUHATHIMHU
MaTeMaTHICCKIH arapar; HCIIOIL30BaTh pa3IM4YHBIE | anmapar; eMHALIAMHI A3MEPEHU,
alapar; 1oJp30BaThCA MOJB30BATHCA METOJIUKHI MPOBEICHUS | TIOJIB30BATHCS WUCTIONB30BaTh  PAa3IMYHbBIC
HPUHATBIMA CAMHUAIIAMH IPUHITBIMUA (bu3NYeCKNX U3MEPEHUH U | MPUHATHIMU METOIUKH IIPOBEACHUS
U3MEPEHUS, eIMHALIAMH 00paboTKH eIMHALIAMU dbr3ugecknx W3MEpeHUH U
HCII0JIb30BATh H3MEPEHUS, JKCIIEPUMEHTAIBHBIX JAaHHBIX, | H3MEPEHUS,; 00paboTKH
pasIMYHbIE METOIUKH HCIIOJIE30BaTh (hbopMYIMPOBAaTh BBIBOABI IO | UCIIOIBL30BATh JKCIIEPUMEHTAIBHBIX
TIPOBEICHHS pa3MYHBIE METOIUKH | PE3YILTATaM (bHU3HYECKNX | PA3IUYHBIE METOIUKH | JAHHBIX; (hopmyIMpoBaTh
Pr3HIecKX ymeeT MPOBEAECHHUS JKCIIEPUMEHTOB; pelaTsk | IpoOBeaeHHUs BBIBOJIBI TI0  pe3yJbTaTam
W3MeperHii d)nsmqecm:lx CTAH/IAPTHBIE 33/1AYH1 U 33/[a4U d)n31/1qecmfx (busznueckux
oGpaGoTKH W3MEPEHUH 1 | TOBBIIICHHOW TPYAHOCTH A3MEPEHU M | DKCIIEPUMEHTOB; pemiarh
SKCTIEpHMEHTATHHBIX 00padoTKH 00padoTKH CTAHIApTHBIC  3a1auu M
JKCIIEPUMEHTAIBHBIX JKCIIEPUMEHTANBHEBIX | 3a4a4yu MOBBIIIEHHON
AAHHbIX, JIaHHBIX; JIaHHBIX; TPYIHOCTH
(opmynupoBats hopMYIHPOBATH dbopMyIUpOBaTh
BBIBOJIBI 11O BBIBOBL 110 BBIBOIBI 110
pe3yiibTaTaM pesyibTaraM pe3yiabTaramM
(u3nyecKux (pusnyeckux (buznueckux
JKCIIEPUMEHTOB; JKCIIEPUMEHTOB; DKCIIEPUMEHTOB;
pelaTes cTangapTHbIE peiarts CTaHIapTHBIC pemars CTaHdapTHBIC
3aJ]a4d U 3aJa4n 3ajadM M 33/aun 3aJaUK M 33j1aud
OBBIICHHO MOBBIIIEHHON MOBBIIIIEHHON
TPYAHOCTH TPYAHOCTH TPYAHOCTH
Baanerhb: paboToii ¢ OTCYTCTBHE HABBIKOB HEJOCTATOYHOE BJIAICHIE HaJIM4YUe HABBIKOB YCIIEIHOE BJIAJICHUC

30




KPUTEPUU U ITIOKA3ATEJIN OIEHUBAHUSA PE3YJIBTATA OBYYEHUSA

Ixana no TpaAMIHOHHON NATUOAUILHOM cHcTeMe

Koa xkomnerenmun PE3VJBTAT
N IpoaBuHyTHIH .
OBYYEHHMA Ba3oBblii ypoBeHs P HOBel){’L Bricokuii ypoBeHb
10 JUCHUILIHHE HEIONYCK | Hey/0BJIETBOPUTEIBHO | YAOBJETBOPHTEAbHO/qud.3a4eT yp OTJIMYHO/MU(.324eT
xopowo/nud.3auer
(Moay.J110) = =
[kana no 6aLILHO-PEIiTHHIOBOI cHCTeMe
0-35 36-60 61 -80 81-90 91-100
npocTeimmuMu BJIaJICHUs PaOOTOH ¢ paboToii ¢ MpocTeHIuMu BIIaJieHUs Pa0OTOM ¢ | paGoToii ¢ mpocTedmmMu
dusmuecKkuMn MPOCTEHIITUMU (br3ugecKuMH IPUOOpPaMH 10 MPOCTENITUMHU ¢usndyeckumMu  puOOpaMu
IpHGOpaMHU Mo buznyeckuMu ATOMHOM U AlIePHOM thuzuke, bmznueckumMu Mo aroMHOH W  sJEPHOM
ATOMHOIH 1 s/IEpHOIT He HDI/I69D3MI/I no METOAUKON 00pabOTKH HDI/I69D3MI/I mo busnke, METO/IHKOIA
. aTOMHOM U SiAepHON €3yJIbTaTOB SKCIIEPUMEHTOB. | ATOMHOM U SACPHOMN
(u3uke, METOAMKON BJIa/ieeT JICDHOU | pe3y P AICDHOM 00paboTKu pe3yJIbTaToOB
(huznke, METOAMKON (hnznKe, METOAMKON
00paboTKH 06paBOTKH 06DPABOTKH 9KCTIIEPHUMEHTOB.
pEe3ylIbTaTOB PE3YIBTaTOB PE3YJILTaTOB
OKCIICPUMEHTOB. OKCIIEPUMEHTOB. DKCIIEPUMEHTOB.
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