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Pabouas mporpamMma AUCIUTIIIMHBI K ATOMHAsI M sijiepHasi PU3UKAY /COCT.
HermexkoBa A.X. — Hanpuuk: KbI'Y, 2021 r.

PaGouas mporpamMma JUCIUTUIMHBI TpeIHA3HAYCHA I CTYJIEHTOB OYHOU
dbopmbl 00yuenus no HampasieHuto noarotosku 11.03.03 KoncrpyupoBanue u
TEXHOJIOTHS SJIEKTPOHHBIX CPeCTB U npod o KoHcTpynpoBaHue U TEXHOIOTHUS
PaIUO3TIEKTPOHHBIX CPEACTB S cemecTpa, 3 Kypca.

Pabouas mnporpamma cocTaBieHa B COOTBETCTBUM C DeaepanbHbIM
roCyJIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAapTOM Bhiciiero odpazoanus (OI'OC
BO) no nanpasnenuto noaroroBku 11.03.03 KoHcTpyupoBaHue M TEXHOJOTHS
ANEKTPOHHBIX cpeAcTB M 1o mnpodmio KoHCTpyupoBaHHME UM TEXHOJIOTHS
PAIUO3IEKTPOHHBIX ~ CPEACTB, YTBEPKIAEHHOIO MpUKa3oM MMHHHUCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot «19» centsaopst 2017 r. Ne928
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1. Ilestt ¥ 321294 OCBOEHUS M CITUTLIHHBI

1.1. Henn:

00y4eHHUsI CTYJICHTOB OCHOBaM U METOJ[aM HCCIIeIOBaHUsI aTOMHOM U sifiep-
HOU (U3HKHU.
1.2. 3apaum:

- O3HAKOMUTH CTYJEHTOB C OCHOBHBIMM 3aKOHAMU U ABJICHUSIMU aTOMHOM U
siepHON (DU3UKHU U C UX TEOPETUUECKON MHTEpIpETaIuei;

- JaTh YETKOE MPEJICTABIICHUE O TPaHUIIaX IPUMEHUMOCTH (PHU3UICCKUX
MOJIeJIEH U TUIIOTE3;

- 03HAKOMUTH CTYJIEHTA C COBPEMEHHBIMU JOCTHKEHUSIMH aTOMHOM U siiep-
HOM (PM3HUKU M MCTIOJIH30BAHUEM HX B HAYKE U TEXHUKE;

- copMUpPOBATH HABBIKU IKCTIEPUMEHTAILHON pabOTHI B 00JIaCTH aTOMHOM
U IAEpHON (DU3UKY;

- 1aTh HaBBIKM pacueTa PU3NUeCKuX XapakTEPUCTUK aTOMOB U SIIEP.
1.3.BbinosiHeHne TPeOOBaHUIl MPO(eCcCUOHATBHBIX CTAHAAPTOB

2. Mecro nucuuninnbl B crpykrype OIIOII BO

JuciumHa oOTHOcUTca K 0Oa3oBoi uactu ywyeOHoro uukia — bl
MaTEMaTUYECKUN U €CTECTBEHHOHAYYHBIN IIUKJI.

JuciumuinHa npeaHa3HaueHa JUisl CTYJEHTOB OYHOM (hOpMBbl 0Oy4YEHUS MO
HarnpasiaeHuo noaArotoBku 11.03.03 KoHcTpyupoBaHue 3JIEKTPOHHBIX CPEACTB, 5
cemecTpa, 3 roga 00y4eHUs U OTHOCUTCS K JUCIUIUIMHAM BapUAaTUBHOM YaCTH.

OcHOBOM 11 UW3Y4YEHUsS JUCUUIUIMHBI SIBISETCA KYpChl MAaTEMaTHUKH,
AIEKTPUYECTBA U ONTHKHU.

3. TpeOoBaHus K pe3yJabTaTaM OCBOEHHUS COAEPKAHMSA M CIUTLITHHBI

[Tpouiecc M3yueHus TUCHUIUIMHBI HAIMpaBjieH Ha (OPMUPOBAHUE IIIEMEHTOB
CHEAYIOIMNX KOMIIETEHIIUM:

Tabnuya 1.
Kareropust Koa n HaumeHoBaHue HNuaukaropsbl (MoKa3aresiun)
KOMIIeTeHIIMH / THII KOMIIETEHIIMN JOCTH/KEHUSI KOMIIeTeHIIHH
3aaayd
Hayunoe mpiuienne| OIMK-1. Ciocoben OIlK-1.2 JleMOHCTpHUpYET
HUCIIOJIB30BATH BO3MOXHOCTh HCIIOJb30BaHHUA

TEOPETUYECKUX  3HAHUM B
00JJaCTH €CTECTBEHHBIX HayK
TUTSt pelIeHus 3a1a4
TEOPETUYECKOTO u

ITOJIOXKCHHA, 3aKOHBI U
METOAbI €CTCCTBCHHBIX
HAayK 1 MaTCMAaTHUKH JJIs
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pelieHus 3a1a4

HPUKJIATHOTO XapaKTepa.

WH)XCHEPHOU
JIeSITETbHOCTH

HccnenoBatennsckas | OIIK-2. Cnocoben OIIK-2.1. PaccmarpuBaer

ACATCIIBHOCTD CaMOCTOSTCIIBHO BO3MOXHEBIE BapI/IaHTBI

MIPOBOJNTH pelieHus MIOCTaBJIEHHOU
OKCIIEPUMEHTAIILHbBIE 3ajauu, OLICHUBAET nux
MCCIICAOBAHNS 1 JOCTOMHCTBA U HEIOCTATKHU.
HUCITOJIB30BAaTh

OCHOBHBIC ITPHUEMBI
00paboTKH U
MIPEICTABIICHHUS
MOJTyYEeHHBIX JaHHBIX

OIIK-2.3. IIpencrasiser
o0paboTaHHBIE ¢  OIICHKOH
MOTPENTHOCTH PE3yIbTATHI
AKCIIEPUMEHTAITLHBIX
VCCJICIOBAHUI.

B PE3YJIbTaTC OCBOCHUA JUCHUIINIMHBI CTYACHT JOJIKCH!

3HaTh:

— TOpSIAKK (PU3NUYECKUX BEJIUYMH B aTOMHOM U sJIepHOMN (DU3HUKE;
— HCTOPUYECKHUE aCHEKThI pa3BUTHUSI AaTOMHOM U SJIepHON (PU3UKH;
— OCHOBHBIE TMPUHIMIBI W 3aKOHbI AaTOMHOM U sIepHOM (DU3UKH, OCHOBHBIC

busnueckue

ATOMHO-s1CPHBIC

DKCIIEPUMEHTAIIBHBIE UCCIICIOBAHUS,
— TpaHUIbl MPUMEHUMOCTH (PU3UYECKUX MOJIENIeH aToMa U aTOMHOTO SIpa;

YMeTh:

SIBIICHUS,

METObI Ha6J'IIOJIeHI/I$I

u

— TOJIKOBAThb CMBICJI (1)I/I3I/I‘-I€CKI/IX BCINYHUH U HOH?ITPIﬁ, (bOpMy.TII/IpOBaTL OCHOBHBIC

MOJIOXKEHHSI aTOMHOM U SIZICPHOMN (DU3HKY;
— MCIIOJIb30BAaTh MATEMATUYECKHUM aIlapar;

— TIOJIb30BAThCSA CIWHUIIAMH H3MEpPEHUsT (PU3UYECKUX BEIWYUH, NPUHATHIMH B
aTOMHOM U siIepHO (pu3uKe;
— WCIOJB30BAaTh PAa3UYHBIC METOJWKU TPOBEACHUS (U3MUECKUX HW3MEPCHHN W

00pabOTKH IKCIIEPUMEHTAIBHBIX JAHHBIX;

— (QopMyIHpOBaTh BHIBOBI MO pe3ybTaTaM (PU3NIECKUX IKCIIEPUMEHTOB;
— pemaTh CTaHJAPTHHIC 33a4U U 33J]a4U MMOBBIIIEHHONW TPYAHOCTH.

Baanern:

paboToii ¢ mpocTeHmrMy (GU3HIECKUMHU TPUOOPaMHU 1O AaTOMHOU U SJIEPHON (U3HKE,
METOJMKON 00pabOTKU PE3yIbTATOB IKCIIEPUMEHTOB.

4. Coagep:xaHue U CTPYKTYpa JUCHMILIHHBI
4.1. Conep:kanue JTUCUUIIMHBI

Tabnuya 2.



Haumenosanue
pasjena/TeMsl

ConepxaHue pasjieiia/TeMbl

Kon xon-
TpOJIUpYye-
MBIX KOMITe-
TCHIIUS

Dopmbl
TEKyILIEro
KOHTPOJISt

KBanToBas npu-
poaa U3ydeHUs

TerioBoe u3nmydeHue u JTFOMUHECIICH-
nus. 3akoH Kupxroda. 3akon Creda-
Ha—bonbiMmana. 3akoH cMmenieHus: Bu-
Ha. @opmyna Panes—/lxunca. dop-
myna [[1anka. ['unore3a o kBaHTax.
®dotorPdexT. YpaBHeHue DUHIITEHHA
st potoaddexra. DHEPTUs U UM-
nynsc ¢poToHa. [laBieHue cBera.
Oddext KomnToHna u ero anemeHTap-
Has Teopus. EAMHCTBO KOpITyCKYIsIp-
HBIX U BOJIHOBBIX CBOMCTB DJIEKTPO-
MarHUTHOTO U3JTy4YCHHUSI.

OIIK-1
OIIK-2

JIP,K,
T

DJIEMEHTHI CO-
BpEeMEHHOU ¢u-
3UKU aTOMOB U
MOJIEKYII.

ATOM BOIOPOJIa B KBAHTOBOW MEXaHHU-
Ke. 1s-COCTOsIHHE 3JIEKTPOHA B aTOME
Bogopoaa. CnuH snektpona. CiuHO-
BO€ KBaHTOBOE uncio. [Ipunnum [Tay-
nu. Pacnipenenenne 21eKTpOHOB B
aTome 1o coctossHusAM. [lepnoanye-
CKas cucTeMa 3JeMeHTOoB MeHaenee-
Ba. PeHTreHoBckue criektpbl. Moute-
KyJIbl: XUMUYECKUE CBSI3U, TIOHITHE 00
SHEPreTUYECKUX YPOBHAX. Molieky-
nsipHbIE crieKTpbl. KomOuHaImonHoe
paccesnue ceeta. [loromenue.
CHOHTaHHOE U BBIHYXIEHHOE U3JIYy-
yeHusi. ONTHYEeCKUEe KBaHTOBBIE I'EHE-
patopsl (1a3ephl).

OIIK-1
OIIK-2

JIP,K,




3 DOnemMeHThl Qu-
3UKH aTOMHOTO

saapa

Pa3mep, cocTaB u 3apsii aTOMHOTO Sif-
pa. MaccoBoe 1 3aps10BO€ UKca.
CnuH s1pa 1 €ro MarHUTHBIM MOMEHT.
Snepnsie cuibl. Mogenu siapa. Pa-
TUOAKTUBHOE U3JIYYEHUE U €0 BUIBI.
3aKOH paAuoOaKTUBHOTO pacnaja. pa-
BUWJIA CMEIICHUS. 3aKOHOMEPHOCTH OL-
pacmaza. £ -pacmnan. Helitpuso.
['amMma-u3iryyeHue u ero CBOMCTBA.
Pe3onaHCcHOE norionieHre y-3my4eHust
(@b dext Méccbayapa). Metos! Ha-
OJIIOZIEHUS U PETUCTPAIlUU PATUOaK-
TUBHBIX U3JIyYCHUHN U YaCTHII.

S nepHble peakiuy U UX OCHOBHBIE
tunbl. [To3utpon. B'-pacmaz. Diek-
TPOHHBIN 3axBaT. OTKPBITHE HENTPO-
Ha. SlepHble peakuu o1 JeHCTBUEM
HEUTPOHOB. Peakiusa nenenus saapa.
ennas peakuus nenenus. [lonstue o
SIAEpHOU 3HepreTuke. Peaknust cuaTe-
3a aToMHBIX sep. [Ipobiema ynpas-
JIIEMBIX TEPMOSJICPHBIX PEAKIIUMN.

OIIK-1
OIIK-2

JIPK,

4 DJeMEeHTHI
(17370097
3JIEMEHTapPHBIX
YaCTHI]

Kocmuueckoe n3nyuenne. MIOOHBI U
UX CBOMCTBA. Me30HbBI U UX CBOMCTRBA.
Tumel B3aNMOJICHCTBUHN dJIEMEHTAP-
HBIX YacTHIl. YacTHUIBI 1 aHTUYACTH-
1bl. ['uneponsl. CTpaHHOCTD U YET-
HOCTb 3JIEMEHTapHbIX yactull. Kiac-
cuduKamys 3JIeMEHTAPHBIX YaCTHII.
KBapku.

OIIK-1
OIIK-2

JIPK,

Bua uToroBoro KOHTpos

3auer

4.2. CTpyKTypa IMCUMININHBI

4.2.1. O0mas Tpya0éMKOCTb JUCHHUILINHBI COCTABJIACT 33a4€THBIX eIUHUIIbI

(108uacoB)

Tabnuya 3

Bun pabotel

TpyoeMKoCTb, 4achl




S cemecTp Bceero

Oo01mas Tpy10eMKOCTh 108 108
Konmaxkmmnas paboma: 51 51
Jlexyuu (J1) 34 34
Jlabopamopnvie 3auamus (J13) 17 17
Ilpaxmuueckue 3anamus (113)

CamocmosimenvHnas paboma (8 ua- 48 48
cax):

3auer 9 9
Bua npome:xyTo4Ho# aTTecra- 3auer 3auer
10071

4.2.2. JleKIMOHHBIE 3AaHATHSA

Tabnuya
Ne | Temsr
/1
1 KopryckyssipHbIe CBOKMCTBA DIEKTPOMArHUTHOTO U3JIYYEHHUS: TEMIIOBOE

nsnydenne; popmyna [Inanka; rumoTe3a o KBaHTax; €UMHCTBO
KOPITYCKYJIIPHBIX Y BOJIHOBBIX CBOMCTB 3JICKTPOMArHUTHOTO WU3JTYUYEHUS.

2 .
BonnoBele cBolicTBa yacTuil: GoTord(HeKT; SHEPTHsl U UMITYJIbC (POTOHA,
nasieHue ceeta; dpdext Kommnrona.

3 KopryckyisspHO-BOTHOBOM Ayalii3M CBOWCTB BeleCTBa: runores3a Jlyu ne
Bbpoiins; popmyna ne bpoitns; onbitel K. /I3Buccona u JI. Jxxepmepa,
I1.C. TaprakoBckoro u I'. Tomcona, B. A. ®abpukanra.

4 BonnoBas ¢pyHKIMS: HEKOTOpBIE CBOMCTBA BOJIH Jie bpoiisi.

CooTHOILIEHNE HEOTIPEIETICHHOCTEN
BonnoBast ¢pyHKIMS U €€ CTATUCTUYECKUNA CMBICIL.

5 VYpasuenue lllpenunrepa: odmee ypaBuenue llpenunrepa; ypaBHeHHe
[Ipenunrepa ist CTallMOHAPHBIX COCTOSIHUM; ABUKEHUE CBOOOTHON YaCTHIIbI;
YacTHUIIa B OJTHOMEPHOMN MPSMOYTOJIBHON «ITOTEHIIUAILHON IMENC OECKOHEYHO
BBICOKMMH «CTEHKAMI; TPOXOKIACHUE YACTULIBI CKBO3b ITOTCHIIMATbHBIN
Oapbep.

6 TyHHenbHbIN 3P HEKT; TMHEHHBIA TapMOHUYECKUI
OCLIMJIJISITOP B KBAHTOBOM MEXaHUKE.

7 Mopnenu atoma Tomcona u Pezepdopna. JInneituarsiii cnexktp
aroma Bojaopoza. Ilocrynarer bopa.
Onbitel @panka u ['epua. CriekTp aroma Bogopojia no bopy.




ATOM BOAOpPO/ia B KBAHTOBOM MEXAHHKE.
Is- CocTosiHME 2JIEKTPOHA B aTOME BOAOPO/A.

Cnua QJICKTpPOHA. CrmmHOBOE KBAaHTOBOE YHCIIO.
TO}K)IGCTBCHHBIG HJaCTHUILIBI. HpI/IHHI/IH HCPA3SIIMIUMOCTH TOXKICCTBCHHBIX YaCTHUIL

10

[Tpunnun [laynu. Pactpenenenre 3JIeKTPOHOB B aTOME 110 COCTOSIHUSIM.
Ilepnoguueckas cucrema 3;eMeHTOB MenzeneeBa. PEHTT€HOBCKME CIIEKTPHI.

11

MouieKyJbl: XUMHUYECKHE CBSI3H, MOHATHE 00 SHEPTeTUYECKUX YPOBHSX.
MounekymnsipHbie criekTpbl. KoMOMHAIImOHHOE paccesiHue CBeTa.
[Tornomenne. CHOHTaHHOE U BBIHYXAEHHOE M3ITydeHHs. ONTHYECKUE
KBAHTOBBIE T€HEPATOPHI (J1a3ephl).

12

Pa3smep, cocTtaB u 3apsi aTOMHOTO s/ipa. MaccoBoe u 3apsijoBoe uucia. edexr
MacCChl M SHEPTHUSI CBSI3U sI/Ipa.

13

CnuH s1pa 1 €ro MarHUTHBIN MOMEHT.
Snepnsie cribl. Mogenu siapa.

14

PaanoakTuBHOE U3ITy4EeHHE U €T0 BUIBI.

3aKOH paanoaKkTUBHOTO pacnana. [IpaBuia cMemeHus. 3aKOHOMEPHOCTH
a-pacnazga. B-Pacman. Helirpuno. 'aMmma-u3nydeHue u ero cBOuCTBa.
Metobl HAOJIOACHUS U PETUCTPAIIMN PATUOAKTUBHBIX U3TyUYCHHUN 1
YacTHL.

15

S nepHble peakuu U UX OCHOBHBIE THIIBIL.

Peakuums nenenus sapa. Llennasa peakuus nenenus. [lonstue o ssapepHo
sHepreTuke. Peaknus cuaTe3a aToMHBIX sjep. [IpoGiema ympapisieMbIx
TEPMOSIAEPHBIX PEAKLIH.

16

Kocmuueckoe nznydenue.
M100HEI 1 X CBOMCTBA.
Me30HEI 1 UX CBOUCTBA

17

Tunel B3aMMOJICUCTBUNA 3JIEMEHTAPHBIX YACTHII.
Yacrtuiisl 1 anTUdacTulbl. ['uneponsl. CTpaHHOCTD
Y YETHOCTh 3JIEMEHTAPHBIX YACTHII.
Knaccuduxkanus snementapasix gactuil. Kapku.

4.2.3. [IpakTHyeckue 3aHATHS (CEMUHAPDBI)

Tabnuya 5




Ne | Tembr

n/m

1 KBanTOBas nmpupoaa u3inydyeHus

2 DneMeHThl KBAaHTOBON MEXaHUKHU

3 DneMeHTHl (U3UKH aTOMOB U MOJICKYT
4 DneMeHThl (PU3UKU aTOMHOTO spa

MeToauvecKue peKOMEeH/IalUM 10 MPOBEACHUI0 MPAKTHYCCKUX 3aHATHI

[IpakTryeckue 3aHATHSI JOJKHBI 00ecTieunBaTh (POPMUPOBAHUE, PEK]IC
BCET0, KOMIIOHEHTOB «YMETb) 3aIaHHBIX JUCHHUIUIMHAPHBIX KOMIIETECHIIUN.
[IpakTryeckue 3aHATUS IO TUCUUIIIMHE JOHKHBI OBITh OPUEHTHPOBAHBI, KaK
MpaBUJIO, HA PEIICHUE TUTIOBBIX (0a30BbIX) 3a71a4, B Oyayiei mpodeccruonansHoi
JESITENHHOCTHU C UCIIOJIb30BAaHUEM METO/I0B, METOAUK, (POPMYII, MOIXOIOB,
QJITOPUTMOB, MOJIEJIEH U TPOUUX, U3JIOKEHHBIX Ha JICKIUIX B MaTepHUaiax,
BBIHECEHHBIX HA CAMOCTOATEIBHYIO PadoTy.

[TpakTryeckue 3aHATHS MO TUCHHUILIMHE IEIECO00pa3HO MPEAYCMOTPETh
(mpy HaTWYUK BO3MOXKHOCTHU) BO BCEX MOMYJSX M, Kak MPaBUIIO, CIEAyeT
HETMOCPEJCTBEHHO 32 U3YYEHUEM Ha JICKIUSAX TEOpPETUUYECKUX Matepuainos. [Ipu
ATOM OHHU MPEAIIECTBYIOT BbIJaye€ CTYJIEHTaM 3aJaHUil Ha CaMOCTOSATEIbHYIO
pabory.

[To nucuumnune «AToMHas ¥ siiepHas GU3uKa» OHON U3 TJIABHBIX IIENeH
NPAKTUYECKUX 3aHATUN SBIIAETCS YIIIyOJIeHHE, 3aKpeTUIeHne U HanboJliee MOJIHOe
YCBOEHHE TOT0 MaTepuaia, KOTOPbIi ObLI OCBEILICH Ha JICKIIUU WITW 3a/1aH IS
CaMOCTOSITEJIbHOTO U3yYEHHUS.

B xoze npoBeaeHus MPaKTUYECKUX 3aHSATUN MPENoaBaTeslb IOMOTaeT CTY-
JIEHTaM OBJIaJIETh HAYYHOM TEPMHUHOJIOTHEN, CBOOOHO ONMEPUPOBATH €10, IPUMeE-
HSTH €€ TIPU aHaJIM3€ aTOMHBIX U SJEPHBIX MPOIECCOB.

Ycenex nmpakTUYEeCKUX 3aHATUHN MO0 JUCHUIUIMHE 3aBUCUT OT KayecTBa MO/I-
TOTOBKHU K HEMY IIPENoAaBaTeNs U CTyAEHTOB. [10ArOoTOBKA K MPaKTUYECKUM
3aHATHUSAM IIPEIyCMaTPUBAET COCTABJICHHUE MPOJAYMAHHBIX IJIAHOB UX MPOBEICHUS

C YKa3aHHEM PEKOMEHIOBAaHHOM JINTEpaTyphl U MOAOOP HATJSAHBIX TOCOOUH.
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Ha nmpakTudecknx 3aHATHSAX  OpEenoJaBaTeNb  JOJDKEH  CO31aBaTh
HENPUHYKJIEHHYI0 OOCTaHOBKY B ayJAMTOPUM U OPraHU30BaTh OXKHBJICHHBIH
OOMEH MHEHHS- MH, T[OJIEMHKY M JIUCKYCCHIO TI0 OCHOBHBIM BOIIpOCaM
IIPAKTUYECKUX 3AHATUU.

HeoOxoaumo pa3BuBaTh U MOOLIPATh AKTUBHOCTH 00YYaIOIIKXCsl, TOOUBATHCS UX
BHUMATEIbHOTIO U KPUTHYECKOIO OTHOLIEHHUS K BBICTYIUIEHUIO COKYPCHHKOB.

AxTuBHas paboTa CTY/IEHTOB Ha MPAKTUYECKUX 3AHATUAX SIBISETCS OJIHUM
U3 IIOKa3aTesiell XOpoLIeld OpraHu3aluy Takux 3aHATHH. [Ipyu 3TOM OYeHb BaKHO
IIO/UIMHHO HAyYHOE PELICHHME Ha IMPAKTUYECKUX 3aHATUAX 3a/1ad, CBA3AHHBIX C
o0nacTei0 M BHAAM MPO(EeCCHOHATBHON JIEATENbHOCTH BBITYCKHUKOB 10

HapaBJICHUIO ITIOATOTOBKH ((9J'I€KTpOHI/IKa N HAHOJJICKTPOHUKAY

4.2.4. CamocTosiTe/IbHOE M3yYEHHE Pa3/ie10B JUCHHUILINHBI.

Tabnuya 6
Ne | Tembr
n/m
1 Onrtuueckas nupoMeTpus. TerioBble UICTOYHUKH CBETA
2 [Tpumenenue hotorddexra
3 Onrtuyueckue KBAaHTOBbIE T€HEPATOPHI (J1a3€phl)
4 MeToap! HAOIIOACHHS ¥ PETUCTPAINHA PATUOAKTUBHBIX U3TYyYCHUIN 1 YaCTHUI
5 [IoHATHE O ANEPHON DHEPrETUKE.
6 ATOMHBIE JIEKTPOCTAHLINH.
7 Kiaccuduxanust smeMeHTapHbIX YaCTHIL

5. OIIeHO‘lHLIe MaTEepPUAJIbI AJA TEKYLIETro U pyﬁemHoro
KOHTPOJIA YCIIEBAEMOCTH " HpOMe)I(yTO‘IHOﬁaTTeCTaHI/II/I

5.1. 3agaHus ISl TEKyLEro KOHTPOJIs:
5.1. 1. KosutoxkBuymbl (kKoHTposmpyemas komnerenuusi OIIK-1, OIIK-2)
Bonpocsl k KoJUTIOKBHYMY 110 I TeKkylieMy KOHTPOJIIO

1. KopnyckyJsisipHble CBOMCTBA 3JIEKTPOMAarHUTHOrO U3ydeHus. @oTtoddeKT.
Komnron 3¢ ¢ekr.
2. Omnsitel Pezepdopaa. [Inanerapuas monens atoma. [loctynatel bopa.
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CrekTpanbHbIE CEPUU aTOMa BOJOPOJA.
Teopus H. bopa nnst atoma Boiopoza 1 BOIOPOJONOJ0OHBIX HOHOB.
BonHoBsie cBoiicTBa yactul. Teopus JIlyu ne bponis.

kW

CootHomenue Heomnpeenennocrel [ eizenoepra.

Bonpocsl k ko/utokBuymy no Il rekymemy KOHTpoJI10

1. VYpasuenue lllpenunrepa. Crannonapuoe ypaBuenue [lpenunrepa. Onepa-
TOPBI SHEPTUU U UMITYJIbCA.
2

2. W-dynkuums. Ou3nuecKkuil CMBICI CIEAYIOIIMX BBIPAKEHUM: W (/1)

e av, [ W r)2dh=1

3. Yactuua B 0eCKOHEYHO Ir1yO0KOH NOTEHIMAIIBHOM SIME.
4. [Tpoxosk1eHre YacTHUIIbI YEPE3 NOTCHIMAIbHBIN Oapbep.
3. Atom Bogopoaa no teopuu Lllpenunrepa.
6. [lenounsie metaisl. [TonpaBku Punbepra.
7. [Tepuoauyeckasi cucteMa 3JeMEeHTOB TabiuibIMeH ieneena.
8. ATOM B MarHUTHOM II0JI€.
Bonpocs! k ko/utokBuymy o III Tekymemy KOHTpPO.I10
1. CocraB sapa. XapakTepuCTUKU IPOTOHA, HEUTPOHA U SIpa.
2. DHeprus CBA3M AApa. JHEPrUs CBSI3U HYKJIOHOB.
3. PannoakTuBHOCTE. CTaTUCTUYECKUH XapaKTep PaAUOAKTUBHOTO pacnaja.
3aKOH paJuoOaKTUBHOTO pacrnaga. AKTUBHOCTb. EIMHUIIBI aKTUBHOCTH.
4. SnepHble peakunu. Mexanu3msl peakuui. Teopus COCTaBHOIO spa.
3. [IpsimMbI€ siIEpHBIE PEAKLINH.
6. Jlenenue TsKEbIX Saep.
7. @uznka yactul. YacTuiel 1 aHTHYACTULBI. JIenToHbI M anpoHbl. KBapkoBas

MOJIEJIb YACTHII.
8. Hekoropbie Bonpock! siiepHOI acTpO(hU3UKH.

MeTtoaudeckue PEKOMEHIANUMA 10 MOATOTOBKE K KOJNIOKBUYMaM

[Ipy mOATOTOBKE K KOJUIOKBUYMAaM, UCIIOJIb3Ysl KPOME KOHCIIEKTOB JIEKLIAN
OCHOBHYIO M JIOIIOJIHUTEIBHYIO JMTEPATYpPy, PEKOMEHIOBAHHOW JIEKTOPOM,
OTBETUTH Ha BOITPOCHI KOJUIOKBHYMA. [Ipn 3aTPyAHEHHUSIX,
IIPOKOHCYJIBTUPOBATHCSA C MPENOIABATEIEM.
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KpuTtepuu onieHuBaHUs HA KOJUIOKBHYMaX

Tabnuya 7
Ouenka
HEY/JI0BJIETBOPH- | YI0BJIETBOPHU- XOpoI1o OTJINYHO
TeJbHO 2 0ajia | TeJbHO 4 0ajuia 6 0as1s10B 8 0ass10B
Crynenrt He 3Haet | CTyJeHT no- | Ctygent xopouio | CTyIeHT B IOJHOM
3HAYUTENHHOMN BEPXHOCTHO 3HaeT  Marepual, | 00beMe 3HAeT Mare-
YacTU BOIIPOCOB, | 3HAET BOMPOCHI | [PAMOTHO W 1O | pyaj, TPaMOTHO U
JIOMYCKaeT Cylle- | KOJUIOKBUYMa, CYIIECTBY WM3Jara- | o CyIIECTBY u3Jia-
CTBEHHBIC OIITMO- | JOMYyCKaeT He- | €T €ro, JOIlycKas | raeT ero, He JOMyc-
KM B OTBETax Ha | TOYHOCTH B OT- | HEKOTOPbIE HETOU- | Kasi CYIIECTBEHHBIX
BOIIPOCHI. BETE HABONIPOC | HOCTH B OTBETE Ha | HETOYHOCTEH BOT-
BOIIPOC. BETE HA BOMPOC.

5.1.2. IIpumepsl TecTOBBIX 3a1aHuil (KOHTpoaupyemasi komnerennusa OIIK-1,
OIIK-2)

HepBaﬂ KOHTPOJIbHasA TOYKa

S: OnsiTel Pezepdopaa nmokaszanu, 4To aTOM COCTOUT U3:

Snpa u 31eKTpOHOB
IIpOTOHOB U JIEKTPOHOB
HelTpoHOB 1 MO3UTPOHOB
DNEeKTPOHOB U MO3UTPOHOB

S: MaccoBoe 4nciio A aTOMOB OIpeIeIIeT YUCIIO:

[IpOTOHOB ¥ HEUTPOHOB B SAAPE
[IpOTOHOB U JIEKTPOHOB B SA1Ipe
HeWTpoHOB 1 O3UTPOHOB B sApE
DJIEKTPOHOB Y HEUTPOHOB B SpE

S: ITonHas sHEprUs 3IEKTPOHOB B aTOME BOJI0poAa Ha 1-oif opbure (B 3B):

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

- 15,6
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S: [lomHast sHEPTHS PTAESKTPOHA B OCHOBHOM COCTOSIHUH BOJIOPOAOIIOA00HOTO HOHA
renus (B 3B):

o 544
o -404
o -304
o 204

S: OnwiTel @abpukanTa, bubepmana u Cynikuna noATBEPAUIIH, YTO:
e OtaenbHBIC AIEKTPOHBI 00JIaTAI0T BOJIHOBEIMU CBONCTBAMU
e ToJIbKO MOTOK AJIEKTPOHOB 00J1aa€T BOJTHOBBIMH CPEJICTBAMU
e DIIEKTPOHBI HE 00JIaJal0T BOJTHOBBIMH CBOMCTBAMHU

e Bo3MoxHbI 2 13

Bropasi KOHTpOJILHAsI TOYKA

S: DHepreTuueckuil ciekTp GU3NIECKOH MUKPOCHUCTEMBI, COBEpIIAIOLIEH TTPO-
CTPAHCTBEHHO-OIPAHUYECHHOE JBUKECHUE, SABJISACTCS:

e JIuCKpeTHbIN

e HenpepbiBHBIN

e (CMelIaHHbIN

e 30HHBIN

S: B S-coctosanu ({=0) MOMEHT UMITyJIbCA 3JIEKTPOHA PABEH HYJIIO. DTO 03HAYAET
YTO B S-COCTOSTHUU:
e BeposTHOCTh MECTOHAXOXKIEHUSI SJIEKTPOHA B KYJIOHOBCKOM I10JIE ]Ipa B
JA000M HaNpaBJIEHUH MTPOCTPAHCTBA OJMHAKOBA
e (CKOpPOCTb 2JIEKTPOHA PAaBEH HYIJIIO
e DJEKTPOH ynai Ha siAPO
e Bce 3 orBeTa paBHOBEPOSATHBI

S: KBaHTOBOE UKCIIO «N» NPUHUMAET 3HAYCHHUE:
e 1,2,3, ...,0
e 0,1,2,...,0
e 0,-1,-2,...,0
o 5,1,3/2,...,©

S: OpOurtansHOE KBAHTOBOE YHCIIO MPUHUMAET 3HAUCHHE:
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e (=0,1,2,...,n-1

e (=-n,-(n-1),...,-1,n-1
o (=1,3/2,5/2,...

o (=-1%0,"%.

S: CunpHO BeIpaK€HHbIE MAarHUTHBIE CBOMCTBa Tpynmnbl xkene3a (Fe, Co, Ni) cBs-
3aHbI ¢ COOCTBEHHBIMU MAaTHUTHBIMU MOMEHTAMMU:

® 3JIEKTPOHA

® [POTOHA

® HEUTpPOHA

® BO3MOYXHEI 2 13

S: CornacHo npuHuuna 3anpera [laynu B 04HOM KBAHTOBOM COCTOSIHUHA MOXET
HaXOJUTHCS IJIEKTPOH:

o |

[

2
e 3
4
TpeTbsi KOHTPOJIbHASI TOUKA

S: Snpo cocTout u3:
e [IpOTOHOB U HEUTPOHOB
e [IpOTOHOB U 3JIEKTPOHOB
e HeluTpoHOB M O3UTPOHOB
e [IpOoTOHOB M MMME30HOB

S: Ilpu a- pacnaze sapa MacCoOBOE YUCIIO U3MEHSETCS HAa €IMHULIbL:
o 4
e 3
o 2
e Bo3moxnsl 1 13

S: Ilpu B-MuHyc pacnajie nopsiAKOBbIA HOMEp AJIeMEHTa Z
e VYBEIMYMBACTCS HA CAUHUILY
e VYwMeHbluaercsa Hal
e He uzmensercs

e Bo3MoxHabI 1 12
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S: Tlpu B3auMOIECTBIH HERTPOHA C SAPOM C IIPOUCXOIUT PEAKIIHSL:
e 'nt’C>"B+'D
0 6 5 1
o 'n+’C—"C+'He
0 6 6 2
o 'n+’C—'Li+"B
0 6 3 5
e 'nt’Co"N+'H
0 6 7 1

S: U3oTom
235

ypana 5> U 3P(EKTUBHO IETUTCS MO JEHCTBUEM TEIJIOBBIX HEUTPO-

16



HOB. [Ipu 3TOM BBIJICISAETCS B CPETHEM HEUTPOHOB:
e 25
e 3
e 6

10,5

B pamkax obecriedeHusi IpUMEHEHUSI KOMITBIOTEPHBIX TEXHOJIOTUN B 00pa-
30BaTEIIbHOM IIPOLIECCE UMEIOTCS CIENUATU3UPOBAHHBIE KOMIIBIOTEPHBIE KIIACCHI C
COBPEMEHHBIM MPOrPaMMHBIM OOECIIEYEHHEM U UMEIIIMM Bbixoj B MHTepHeT, a
TaKX€ OpPraHW30BaHa BO3MOKHOCTh TECTUPOBAHHUS U BHE YHUBEPCUTETA.

Meroanuyeckue peKOMEHIaluH M0 NOAT0TOBKE K TeCTUPOBAHUIO
TecTbl — 3TO BONPOCH WM 3aJaHUsl, IPETyCMATPUBAIOLINE KOHKPETHBIN,
KpaTKui, YeTKUI OTBET Ha MMEIOLUECS 3TaNOHbl 0TBETOB. [Ipu camocTosTenbHON
HOJrOTOBKE K TECTUPOBAHUIO CTYAEHTY HEOOXOAUMO:
a) TOTOBSICh K TECTHUPOBAHUIO, MpopaboTaTh HH(GOPMALMOHHBIA MaTepuan IIo
mucuumiuHe. [IpoKOHCYIBTUPOBATHCS C MpenoAaBaTesieM M0 BOIPOCY BbIOOpa
y4eOHOMH JInTepaTyphl;

0) 4eTKO BBISICHUTE BCE YCJIOBUS TECTUPOBAHUS 3apaHee. 3HATh, CKOJbKO TECTOB
Bam Oyzaer npeuioxkeHo, CKOJIbKO BPEMEHHU OTBOAMUTCS Ha TECTUPOBAHHUE, KaKO-
Ba CUCTEMA OLICHKU PE3YJIbTATOB U T.J.

B) MPUCTYyIas K paboTe C TeCTaMH, BHUMATEIbHO M O KOHIA MPOYTUTE BOMPOC U
npejiaraeMble BapuaHThl OTBETOB. BriOepuTe mpaBHiIbHBIE OTBETHI (MX MOXKET
OBITh HECKOJIBKO);

r) eciivi Bbl BCTpeTunu upe3BblYaiiHO TPYIHBIN Aji1 Bac Bompoc, He TpaThTe MHOTO
BpeMeHHU Ha Hero. Ilepexonure k Apyrum Tectam. BepHurech K TpyJHOMY BO-
MpoCy B KOHLIE.

€) o0sA3aTeNIbHO OCTaBbTE BpEMs JJisi MPOBEPKU OTBETOB, UTOOBI M30€XKaTh Mexa-
HUYECKUX OLINOOK.

Kpurtepun onennBanus

Tabnuya 8
Ouenka
HEY/JI0BJIETBOPUTEJILHO | YA0BJETBOPUTEIbHO | XOpoLIo 4 OTJIMYHO 5
2 0aJ10B 3 0as1a 0aJs1a 0aJ10B

36-60% npaBunsHO BBI- | 61-80%  mpaBwibHO | 81-90% mpa- | 91-100% mpa-
MOJIHEHHBIX 3aIaHUM. BBIIIOJTHEHHBIX 33/1a- | BWJIBHO  BBI- | BUIBHO  BBI-

HUM. MMOJTHEHHBIX | HOJIHEHHBIX

3aJaHUN. 3aJlaHUN.
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5.1.3. IIpome:xyTo4yHasi aTTeCTALUA

(kouTposmmpyemas komnerenuusi OIIK-1, OITK-2)

Cnucok BOIIPOCOB K 3a4eTy

O 00 3 O Li & W N —

I. KBAHTOBAA ITPUPOJA N3JIYUHEHUA

. TeryioBoe u3Jy4yeHre U JIOMUHECIICHITHS.

. 3akon Kupxroda.

. 3akoH Credana—bonbiiMana.

. 3aKoH cmeleHus Buna.

. ®opmyia Panes—/xuHca.

. ®opmyna [Inanka. ' unoresa o KkBaHTax.

. ®oTo3dDexT.

. YpaBHeHue DifHireriHa it porosddexra.

. DHeprus u umnyIbsc poroHa. JlaBnenue cpera.
10.

11.

Oddextr Komnrona u ero anemMeHTapHasi TEOpHS.

EnMHCTBO KOPIYCKYJISIPHBIX M BOJIHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO

H3JIy4CHUA.

12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

II. SJIEMEHTBI KBAHTOBOM ®U3UKU ATOMOB, MOJIEKYJI

Monenu atoma Tomcona u Pezepdopa.
JInHenyaThIi CIIEKTp aToMa BOAOPOAA
[Toctynarsr bopa.

OnbiTel @panka u ['epua.

Cnextp atoma Bogopoza o bopy.

I1I. SJIEMEHTBI KBAHTOBOI MEXAHHWKU

KopnyckynsipHO-BOJIHOBOM AyaJin3M CBOWCTB BEIIECTBA.

Hexortopsie cBoicTBa BOJIH A¢ bpois.

COOTHOIIIEHUE HEOTIPEIECIIEHHOCTEM.

BonnoBast pyHKIMS ¥ €€ CTaTUCTUYECKUM CMBICI.

Oo6mee ypasHenue lpeaunrepa. Ypasuenue lllpenunrepa nms cTalimoHapHbBIX

COCTOSTHUMH.

22.
23.

JIBm>xeHnEe CBOOOTHON YaCTHIIBI.

Yactuiia B OTHOMEPHON TIPSIMOYTOJILHOM «ITOTEHITUATBLHOM sIME» ¢ OECKOHEYHO
18



BBICOKHUMH «CTEHKAMMY.
24. [IpoxoskJiIeHne YacCTHUIIbl CKBO3b MOTEHIMANBHBIN Oapbep (TyHHENbHbIN

s dexr).

25. JIuHelHbIi rapMOHUYECKUIN OCIIUJLISITOP B KBAHTOBOM MEXaHUKE.

IV. DJIEMEHTbHI COBPEMEHHOM ®U3UKH ATOMOB UMOJIEKY JI

26. ATOM BOJIOPO/Ia B KBAHTOBOM MEXAHUKE.

277. 1s-COCTOSIHHME DJIEKTPOHA B aTOME BOJAOPOIA.

28. CnuH snektpoHa. CIMHOBOE KBAaHTOBOE YHUCIIO.

29. llpunuun Iaynu. Pactipenenenue 31€KTPOHOB B aTOME 110 COCTOSTHUSIM.
30. Ilepuoauyeckas cucreMa 31€eMEHTOB MeHeneesa.

31. PEHTT€HOBCKHE CIIEKTPHI.

32. MosieKymbl: XUMAYECKHE CBSI3U, TOHATUE 00 YHEPreTUYECKUX YPOBHSIX.
33. Monekynsipuble ciekTpbl. KOMOMHAIIMOHHOE paccesiHUE CBETA.

34. [lornomenne. CHOHTAaHHOE U BBIHYKIAECHHOE U3IIyYEHUS.

35. OnTuyeckue KBaHTOBBIE TEHEPATOPHI (J1a3ephl).

OJIEMEHTBI ®U3NUK1 ATOMHOI'O AIPA

36. Pa3mep, cocTaB u 3apsii aTOMHOTO sigpa. MaccoBo€ U 3apsI0BOE YHCIIA.
37. CnuH siipa ¥ €ro MarHUTHBIA MOMEHT.

38. S nepubie cwiibl. Mojienu siapa.

39. PangnoakTUBHOE U3JIYYEHHUE U €0 BUJIBI.

40. 3akoH panroakTUBHOrO pacnajaa. [IpaBuna cmemeHus.

41. 3aKkOHOMEPHOCTH OL-pacnaja.

42. -B-pacnan. HeirpuHo.
43. 'amMa-u3ITy4EHHUE U €r0 CBOMCTBA.
44. PezoHaHCHOE norJoiienue y-u3nydenus (3¢ dext Méccbayapa).
45. MeTo1bl HaOMIOJICHUS U PETUCTPALIUU PAIMOAKTUBHBIX U3ITYYCHUN U YaCTHIL.
46. SInepHble peakud U UX OCHOBHBIE THUIIBI.
47. TlozutpoH. B'-pacman. DaeKTPOHHBII 3aXBaT.
48. OTKpbITHE HEUTPOHA. S IepHbIE peaKlMK MO0/1 JEHCTBUEM HEUTPOHOB.
49. Peakuus nenenusd sapa.
50. Llennas peakius 1eICHUS.
51. TlonsiTue o sIACPHOIN SHEPrETUKE.
52. Peakius cuHTe3a aTOMHBIX sifiep. [IpoOiaemMa ynpaBisieMbIx TEPMOSIEPHBIX pe-
aKIIMH.
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V. DJIEMEHTbBI ®N3UKU SJIEMEHTAPHBIX YACTULL

53.KocMuueckoe u3ydeHue.

54 M10OHBI 1 NX CBOMCTBA.

55.Me30HBI U UX CBOMCTBA.

56.Tunsl B3auMOJICUCTBUM 2JIEMEHTapPHBIX YaCTHII.

57.YHacTUIIbI 1 aHTUYACTHUIIBI.

58.I'unepoHsl.

59.CTpaHHOCTh ¥ YETHOCTH JIEMEHTAPHBIX YACTHII.

60.Knaccuduxanus 31eMeHTapHBIX YaCTHIL.

61.KBapku.
MeToanyeckue peKOMEH/IalMU 0 MOAT0TOBKeE K Mpoueaype
OCYIIECTBJICHHUSI IPOMEKYTOYHOM aTTecTanum (3a4eTy)

[ToaroToBKa CTYACHTOB K 3a4e€Ty BKIIFOYAET MPOPAOOTKY JISKIHA, B TCUCHUE
BCETO CEMECTpa M HEIMOCPEICTBCHHYIO IOJATOTOBKY B JIHH, IPEAMICCTBYIONINE
3a4eTy, BKIIOYas TOJIOTOBKY K KOJJIOKBUYMaM, TECTHPOBAHUIO, BBITOJTHCHHIO
71a00paTOPHBIX PabOT U MX 3aIUTY.

B KkoHIle ceMecTpa CTyAe€HTaM BBIIAIOTCS ~ BOMPOCH Ha 3ader. llpum
MOJIFCOTOBKE OTBETOB HA BOIPOCH CTYACHT JOJHKEH UCIOJIb30BaTh HE TOJIBKO KypC
JIEKIIU, HO U OCHOBHYIO U JIOTIOJHUTENBHYIO JTUTEPATYPY ISl BHIPAOOTKH yMEHUS
JlaBaTh Pa3BEPHYTHIC OTBETHI HA MOCTABJICHHBIE BOMPOCHL.

B xone moAaroToBku CTyEHTY HEOOXOAMMO O0OpaIiaTh BHUMAaHUE HE TOJIBKO
Ha YPOBEHb 3aIIOMUHAHUS, HO M Ha CTENIEHb MTOHUMAHUS M3y4aeMbIX BOIPOCOB. A
ATO JIOCTUTAETCS HE MPOCTHIM 3ayUYNBAHHEM, @ YCBOCHUEM MTPOYHBIX CHCTEMATH3H-
POBaHHBIX 3HAHWKM AHAIUTUYECKUM MbIIuIeHHEeM. CienoBaTenbHO, HETOCPEACT-
BEHHAs MOATOTOBKA K 3a4eTy JO/HKHA B Pa3yMHBIX MPOTOPIIUAX COUYETaTh W 3a-
MMOMUHAHUE, ¥ IOHUMAaHHUE ITPOTPAMMHOTO MaTepHalia.

HrtoroBas orieHKa BBICTABIISECTCS 110 MATHOAUIBHOW CUCTEME UCXOIS U3
Ta0auusl 9.

IIIxkana oEeHKH yCIIeBaeMOCTH CTYICHTOB

Tabnuya 10
Cymma 6ajiioB Ouenka
0-35 HEJIOYCK
61 3a4yeTr
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6. MeTtoauyeckue MaTepuaJbl, ONpeae/sione Npoueaypbl

OLIEHUBAHUS 3HAHU, YMEHHH, HABBIKOB M (WJIN) ONBITA JeSITEJIbHOCTH

Pe3y.m>TaT1>1 0CBOCHMA NUCHUILJIUHBI, ITOAJIC/KAIIINE IPOBEPKE

Tabnuua 11

PesynbraThl 00yueHus
(KOMIIETEHIINN)

OCHOBHBIE OKA3aTEIN OLIEHKHA
Pe3yJIbTaTOBOOYUCHUS

Bux onenouynoro
Marepuaia

OIIK-1. Cnocoben ucnos-
30BaTh MOJIOKEHUS, 3aKOHbI U
METO/IbI €CTECTBEHHBIX HAyK
¥ MaTEeMaTHKU Ul PEIICHHs
3a71a4 WHXKCHEPHOU JAesTelb-

OIIK-1.2 JleMOHCTpUpPYET BO3MOXK-
HOCTh HCIIOJIb30BAHUSI TEOpETHYE-
CKHX 3HaHMU B 00JIACTU €CTECTBEH-
HBIX HAyK JUIs PEIICHUs 3a/ad Teo-
PETUYECKOTO U MPUKIIATHOTO Xapak-
Tepa.

OrneHouHble MaTe-
puabl 1715 IpoBee-
HUS KOJIJIOKBUYMA,
TECTUPOBAHUS U
MIPOMEKYTOUHOI atT-
TeCTallH

HOCTH.

OIIK-2. Crocoben ca- | OIIK-2.1. PaccmarpuBaer BO3MOXK- | OlIEHOYHBIE MaTe-

MOCTOSTEIILHO HpOBO- HbIC BapWaHTbl PCHICHUA II0CTaB- pHanbl I IpoBee-
HHOM qu HUBACT UX -

JTH  9KCIIEPUMEHTANb- | o oM SAHATM, OUCHUBACT WX JIOC | yyg konnmoksryma,

HbI€ UCCJIEIOBAHUS U HC-
MOJIb30BaTh ~ OCHOBHBIE
npuemMbl 00paboTKU U
IIPEICTABIICHHUS 10Ty
YEHHBIX JAHHBIX.

TOMHCTBA U HENOCTATKHU.
OIIK-2.3. IlpexacraBuser o0pabo-
TaHHBIE C OIEHKOW TOrPEIIHOCTH
pe3yNbTAaThl  JKCIEPUMEHTATBHBIX
HWCCIEIOBaHUN.

TECTUPOBAHUSA U
IIPOMEKYTOYHOH aT-
TecTaluu

7. YueOHO-MeTOANYECKOEe Oo0ecreueHue JUCIHUTIIHHBI

7.1. OcHOBHAas JUTEpaTypa
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2. CasenbeB U.B. Tom 3. KBanTtoBas ontuka. AtomHas ¢pusuka. Pusnka saapa
n yactull. 1 982r.

3. Tpodumona T.W. PykoBoicTBO K pelieHuto 3aaa4 no pusuke. M: N3a-Bo
Opaiit, 2013. - 265c.

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

7.2 lonoiHUTEIbHAS JJUTEpaTypa
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1. Tonpaun JIJI., HoBukoa I'.M. KBanToBas ¢usuka. BBoaHbIi Kypc. - Mock-
Ba: IHCTUTYT KOMIIbIOTEPHBIX HccienoBanuii. 2002. -496¢.

2. Myxun K.H. DkcniepuMmenTtanbHas snepHas ¢puszuka. @u3nka aTOMHOTO sapa.
M. DA. 1983r.

3. Cusyxwun JI.B. Tom 5. Yacts 2. SAnepnas ¢pusuka. M. Hayka, 1989r.

7.3. Ilepuoanyeckue U31aHUA

1. HayuHo- nonysnispHbiii xKypHai"Atom".
2. Kypnan «AnepHaspuszukar.
3. Kypnan «®Puzuka 3JIeMEHTApHBIX YaCTHUI] 1 ATOMHOTO51]Ipay.

7.4. UnTepHeT-pecypchl

1. http://www.mipt.ru («dusuka. Yu. nocooue» M. ,2000, 'maxynA./l.)

2. www.karelia.ru/psu/Chairs/KOF/ («®uzuka ans cryaentos» [IETPI'Y, 2004,
HozaposA.I.).

3. OBC «Koncynbrant crygaenta» (Jorosop Nel22 CJI/09-18 ot 17.09.2018r.)

7.5. MeToauveckue yKasaHHus 10 NIPOBEACHUIO YUYCOHBIX 3aHATHI H
OPraHM3alus CAMOCTOATEIbHON PA0OTHI CTYACHTA

7.5.1. MeToanvecKkue peKOMEHIAUMH K YTEHUIO JIEKIIM A

OCHOBHBIMH (pOpMaMU OpPTraHU3AINHN YUYCOHBIX 3aHATUN 110 JUCIUILINHE
«ATOMHas U sifiepHas GU3UKa» SBISIOTCS JIEKIUUA U O0IIePU3MIECKHUIN MPaKTH-
KyM.

[Tpy moAroTOBKE JEKIMOHHBIX 3aHITUNA NPENoJaBaTeNb JOJKEH OIpe-
JIEJIUTH LENH U 33a]]a9d JIEKIIUH, pa3paboTaTh IUIaH MPOBEACHUS JEKIUH, OCYIIIe-
CTBUTH MOAOOP JIUTEPATYpPHI (03HAKOMUTH C MEPUOANYECKUMHU H3AAHUSIMH IO
TeMe JIEKIIHI1), 0TOOP HEOOXOUMOTO U AOCTATOYHOIO 110 COAECPKAHUIO YUeOHO-
ro matepuaia. JIlektop ompezenser METOIbl, MPUEMBI U CPEJCTBA MO ACPKAHUS
WHTepeca, BHUMAHMsI, CTUMYJMPOBAHUS TBOPUYECKOTO MBIIINICHUS CTYICHTOB.

Jlexiusi MOJDKHA BKIIIOYATh B KAdeCTBE ATAmoB (DOPMYIHPOBKY TEMEI
JeKIHA, MepeYeHb BOIPOCOB, M3JI0KEHHE BBOJHOW YacTH, OCHOBHOM 4YacTH,
KpaTK#e BBIBOABI M0 KaKIOMY PACCMOTPEHHOMY BOIIPOCY, 3aMEUaHHE U PEKO-
MEHJALUU JTUTEPATYpPHBIX MCTOYHUKOB MO M3y1araeMbIM BompocaMm. Eciu oue-
penHOe 3aHATHE SBISETCS MPOAODKEHUEM  IpPEIblIyIlel JIEKINHU, 11eJIec000-
pa3HO KpaTko chOpMYJIHMpOBaTh MOJIYYEHHOE paHee pe3yJbTaThl, HEOOXOu-
MBbI€ JJIsl IOHUMaHMSI U YCBOCHHUS M3y4aeMBbIX BOIPOCOB. B 3akiounTenbHOiM
YaCTH JICKIUH JKeIaTeIbHO 0000INTh, Hanboiee BaXKHBIC U CYIIECTBEHHBIC
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MOMEHTHI JIEKIIUH, C/IENIaTh BHIBOJIBI, a TAKkKe C(HOPMYIUPOBATH 3aa4M JJIs Ca-
MOCTOSITENIbHON paOOThI CTYICHTOB U YKa3aTh PEKOMEHIYEMYIO JTUTEPATYPY.
[lenecooOpa3Hoii TakkKe OCTaBUTh BPEMS JIJIsi OTBETA HA BOMPOCHI CTYJCHTOB U
BO3MOXHYIO JUCKYCCHIO IO U3JIO)KEHHOMY MaTtepuaily Ha JEKIUU.

CopeprkaHue JIEKIUU 110 TaHHOM JTHUCLUIUIMHE JI0JKHO COOTBETCTBOBATH
TUIAKTUYECKUM MPUHLUIAM, KOTOPbIE 00ECIEYNBAIOT COOTBETCTBUE HM3Jarae-
MOT0 MaTepHuaia Hay4YHO-METOANYECKMM OCHOBAM MEIarornyeckon AesTenbHO-
cti. OCHOBHBIMM U3 HMX SIBJISIFOTCS LIEIOCTHOCTb, HAYYHOCTb, JIOCTYIHOCTD,
CUCTEMATUYHOCTb U HATJISTHOCTb.

D} heKTUBHOCTD JICKIIUU MOXKET OBIThH MOBBIIIIEHA 32 CUET PAIIMOHAIBHOTO
UCIIOJIb30BaHUSI TEXHUYECKUX CpeACTB. KOMIIEKThI TEXHUYECKUX CPEACTB He-
00X0JIMMO TOTOBUTH K KaXJOW JICKIIMU 3a0JIarOBPEMEHHO, HE Meperpyxas UMu
ayAUTOPHIO.

CymectByer kiaccupukanus JEKIMH MO TUMAaM M METOoAaM UX
npoBeJeHUs (BBOAHAs, YCTAaHOBOYHAs, MPOrpaMMHas, 0030pHas, UTOTOBas U
ap.). Ilpyu U310%K€HUH POrpaMMHOrO0 Marepuala Mo JaHHOW JUCLUIUIMHE Ha
JEKIUSAX PEKOMEHAYETCs IIUPOKOE MCIOJIb30BaHUE CPENICTB MH(GOPMALMOHHO-
KOMMYHUKAaIIMOHHBIX  TexHosoruu (MKT) wim  ayaumo-BUICOTEXHUKH.
[logrotoBka  BHAEO  —  JIEKUMH  COCTOMT B  IEPEKOAMPOBAHUU,
NEPEKOHCTPYUPOBAHUM YUE€OHOU MH(POPMALIMU 10 TEME B BU3YaIbHYIO (GOpMY
JUISL TIPEIbSIBICHUSI CTYJEHTaM 4Yepe3 TEXHUYECKUE CpPeJCTBa OOy4YEHHS WIIU
CXEMBbl, PUCYHKH, UEPTEXKH.

7.5.2. Kpurepuu OUeHKH JIEKIIMH

AHanu3 KadecTBa JIEKIUMU CTPOUTCA M3 OLEHKU COJEPKAHUSA, METOJIUKHU
YTEHUS, OPTraHU3allMM JIEKIMU, PYKOBOJICTBA pabOTOM CTYJIEHTOB Ha JIEKIUU,
JIEKTOPCKHUX JTAHHBIX MPENOAABATENS, PE3YJIbTATUBHOCTHU JICKIIUH.

OuneHka coaep:kaHus JeKUUH
1. COOTBETCTBUE TEMBI U COJICPKAHUS JICKIIUM TEMAaTHUYECKOMY TUTaHy U Y4eOHOM
MporpamMMme Kypca.
2. HayyHOCTb, COOTBETCTBHME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU.
3. TOYHOCTH MCTIOJIB3YEMOUN HAYYHOU TEPMHUHOJIOTHH.
4. UHpopMaTUBHOCTh;, PACKPBITUE OCHOBHBIX TOHATUA TEMBI; COYETAHHE
TEOPETHUYECKOT0 MaTepuaia ¢ KOHKPETHBIM U IIPUMEPAMHU.
5. Peanu3auus npuHIMIIA OPTAHUYECKOM CBSI3U TEOPUU C IPAKTUKOMN; PACKPBITHE
MPAKTUYECKOTO 3HAUYCHUS U3JIara€MbIX TEOPETUUECKUX MOJIOKECHUMU.
6. Peanmn3zanuns BHYTpH NPEAMETHBIX U MEXKIUCIUIIIMHAPHBIX CBS3EH.
7. CBs13b ¢ MpoduIeM MOATOTOBKH CTYJECHTOB, HX OYIyIIEeH CIIeIHaTbHOCTBIO.

8. COOTHOILIEHUE COAEpPKAHUS JIEKIMHM C COJIEp)KaHWEM ydeOHMKa (M3J1araercs
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MaTepHall, KOTOPOro HET B yUeOHUKE; Pa3bsCHSIIOTCS 0CO0O0 CIIOKHBIE BOIMPOCHI;
JlaeTCs 3a/laHue CaMOCTOSITEIHLHO MpopabaThiBaTh YacTh MaTepuana o yueOHuKy,
MepecKa3bIBaeTCsl YUCOHUK UT.I1.).
OueHka METOAMKH YTCHUS JIEKIIUU

1. Aunaktudyeckass OOOCHOBAHHOCTh HCHOJB3YyeMOTO BUJA JIEKIMH U
COOTBETCTBYIOIIHX €My ()OPM U METO/IOB U3JIOKEHUSI MaTepHaIa.
2.CTpyKTypUpOBAaHHOCTh COJAEpKaHWS JIEKUWHU: HAJIUYUE [UIAHA, CIIKCKa
PEKOMEHIyEMON JUTEpaTypbl, BBOAHOM, OCHOBHOM W 3aKJIIOYUTEIIBHONW YacCTH
JIEKIWH.

3.AKIIEHTUpOBaHUE BHUMAHUS ayJUTOPUU HA OCHOBHBIX MOJIOKEHUSX U BBIBOJIAX
JICKIWH.
4. PauMOHAIIbHOE COYETAHNE METOIUYECKUX IPUEMOB TPAAUIMOHHOMN NEJarOTuKu
U HOBBIX METOJIOB 00yueHus (MpoOJIEMHOTO, MPOTrpaMMHOTO, KOHTEKCTHOTO,
JEATETbHOCTHOIO HUJIP.).

5.Jlorm4HOCTBh, TOKA3aTE€IBHOCTh W  APTYMEHTUPOBAHHOCTb  W3JIOKEHUS.
6.5IcCHOCTh M JOCTYITIHOCTh MaTe€pUalia C y4eTOM MOATOTOBIEHHOCTH 00y4aeMbIX.
7. COOTBETCTBHE TEMIIOB U3JI0KEHUSI BO3MOXKHOCTSIM €TI0 BOCIIPUSITUSI U BEACHUS
3aIucen CTyJEHTaMH.
8./ cronp30BaHrE METOJIOB AKTUBU3ALIMKU MBIIIJIEHHS CTYJAEHTOB.
9.Mcnonp30BaHKe MPUEMOB 3aKkperuieHrus nHpopMmaiuu (IOBTOPEHUE, BKIIIOUCHUE
BOIIPOCOB Ha MPOBEPKY BHUMAHUS, YCBOCHHUS U T.II., [I0JIBEICHUE UTOTOB B KOHIIE
PacCMOTPEHHUSI KaXJJ0TO BOIIPOCA, B KOHIIE BCEH JIEKIINH).

10. Ucnionp30BaHMe 3anycel Ha TOCKE, HATJISIHBIX TOCOOHIA.

11. Mcnonp30BaHue pa3IaTOYHOTO MAaTepHUaia Ha JIEKIUU.

12. UcnonszoBanue UKT.

OueHka opraHu3aumu JeKIuu

1.CooTBETCTBHE JICKITUU Y4EOHOMY PACIHCAHUIO.

2.YeTKOCTh Hayaa JICKIMHU (3aiep>KKa BO BpEMEHH, BXO/I JIEKTOPa B ayAUTOPHIO,
MPUBETCTBUE, yIAYHOCTh MEPBHIX (pa3 UT.IL.).
3. IlocemaemMoCThb JIEKIUH CTYAEHTAMH.

4. JIucUILIMHA HA JISKIUU.

5.PannoHanbHOE pacnpeiesiecHue BPEMEHH Ha JIEKIUU.

6.COOTBETCTBUE ayAUTOPUHU, B KOTOPOH MPOBOJUTCS JEKIUSA, COBPEMEHHBIM HOP-
MaM ¥ TpeOOBaHUAM (JOCTaTOUYHAs] BMECTUMOCTh, BO3MOKHOCTh MCTIOJIb30BAHUS
TCO, opopmiieHHBIE UT.I1.).

7.Hanuuue HeoOxoaumMbIx cpeacTB HarysaHocTy u TC.

OuneHka pykoBoaACTBa pad0TOil CTYIEHTOB HA JIEKIIUU

1.OcyiecTBieHne KOHTPOIIS 32 BEACHUEM CTYJEHTAMH KOHCIIEKTA JIEKIIHN.
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2.0xa3aHue CTyJeHTaM OMOIIY B BEJICHUU 3aMHUCH JIEKIIUH (AKIICHTUPOBAHUE W3-
JI0’)KEHUSI MaTepualia JEKINH, BbIACICHUE TOJI0COM, HHTOHAIIUEN, TEMIIOM PEYU
HanOoJiee BaKHOM HHPOPMAIINH, UCTIONB30BAHUE TIAay3 IS 3aITUCH TaOuII, BbI-
YEepUUBaHUS CXEM H T.II.).
3.IIpocMOTp KOHCTIEKTOB JIEKIUI CTYAEHTOB (10, BO BPEMSI, MOCIIE JIEKIIUH).
4.Victionb30BaHUE TPUEMOB MOJACPKAHUS BHUMAHUS U CHATHUS YCTaJIOCTH CTY-
JIEHTOB Ha JIEKIIUU (PUTOPUUYECKHUE BOMIPOCHI, ITyTKU, UCTOPUUECKHUE IKCKYPCHI,
pacckasbl U3 JKM3HU 3aMeUaTeIbHbIX JIFO/CH, U3 ONbITa HAy4YHO-
HCCIIeIOBATENbCKOM, TBROPUECKOM pabOThI MpernoaaBaTeis U T.11.).
5.Pa3penienue 3aaBath BOMPOCH JIEKTOPY (B XOJ€ JICKIIUH WU MOCTIE Hee).
6.CornacoBaHue coo0I1aeMOro Ha JIEKIIMM MaTepuaia ¢ COAep>KaHueM JIPYTux
BUJIOB ayJIMTOPHON U CAMOCTOATENbHON paOOThI CTYICHTOB.
OueHka pe3yJbTATUBHOCTH JIEKIIUH

1.Crenens peayin3alluy MIaHa JIeKIUHU (ToIHas, YacTU4Has).

2.CrerneHp NOJHOTHI U TOYHOCTH PACCMOTPEHUSI OCHOBHBIX BOIIPOCOB, PACKPBITUE
TEMBbI JICKIIUH.

3.MndopmMalinoHHO-TTIO3HABATEIbHAS [ICHHOCTh JICKIIUH.

4. BociutarelbHOE BO3JAEHUCTBUE JICKIIUH.

1.1. 3apanus Ajs J1a00paATOPHBIX 3aHATHI
(konmpoaupyemwie komnemenyuu OIIK-2)

JlaGopaTopHbIil TPAKTUKYyM SIBJISIETCS. BAXKHBIM 3JIEMEHTOM OOyYeHHus, T.K. OH
CIOCOOCTBYET MOHMMAHUIO M 3aKPEIJICHUI0 TEOPETUYECKH HM3YYEHHOI0 Marepuala,
IMPUBUBACT HABBIKM CaMOCTOATEIBHOM paboOThl HA Pa3IMYHOM J1AOOPAaTOPHOM
000py10BaHUM,.

[Tpumep Tunosoi madboparopHoii padotel «OmnbiT @panka u I'epray.

Llenvro oannou pabomer siBnsieTcs noropenue omnbvita Opanka-I'epia Ha npumepe
CTOJIKHOBEHHM DJJIEKTPOHOB C aTOMaMHU Telds M DKCIEPUMEHTAIBHOE OIpe/elieHue
MEPBOT0 KPUTHYECKOTO M MOHU3AIMOHHOTO MOTEHIMAIa aTOMa TeIus.

Memoouueckue pekomenoayuu

BrimotHeHHEe Kaxaol JabopaTOpHOW pabOThI CKIAABIBACTCS W3  CIEAYIOIINX
JTAIIOB.

1. CamocrosiTenbHas NOATOTOBKA CTYJIEHTOB K pabote. Ilepen Hauamom paboTh
CTYJIEHTBI JIOJKHBI YETKO MPEACTABIATH ceOe 1eab padoThl, 3HaTh OCHOBHBIE JIEMEHTHI
AKCIIEPUMEHTAJIbHON YCTAHOBKH, CXEMY BKIIIOUEHHS, METOJ H3MEPEHUs, (PU3NYECKYIO
CYIIHOCTh OKUAAEMbIX pe3yabTaToB. JlOmKeH ObITh MOJATOTOBJIEH MPOTOKOJ U3MEPEHUI,
coJiep Kaliuii TabJIMLbl JUIS 3alIUCU PE3YJIbTAaTOB U3MEPEHU U OCHOBHBIE pPACUETHBIC
¢opmynel. CTyaeHTbl, HE NOJATOTOBUBIIMECS K pabdoTe B COOTBETCTBUM C STHUMHU
TpeOOBaHUSMHU, K BBIIIOJIHEHUIO PAa0OTHI HE 1Oy CKAIOTCSL.
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2. TlpoBeneHue sKCIEpUMEHTA. DTOT 3Tal OCYIIECTBISIETCSI B COOTBETCTBUM C
METOJUYECKHMMH YKa3aHUSIMH, KOTOPbIE COJIEpP)KaTcs B OINUCAaHUM K KaxkJIoM pabore.
JlabopaTopHble HM3MEpPEHHMs Ha CTEHJE CTYJEHT MOXXET HayaThb TOJBKO IOCIE
co0eceloBaHuUs C MPENoJiaBaTelIeM U MOJyYeHHUs COOTBETCTBYIOUIETO Aomycka. JIroobie
M3MEHEHHUSI B CXEME MPOBOJATCS MPH OTKIIIOUEHUH CXEMbl OT UCTOYHHMKA HANPSKEHUS.
Pe3ynbTarel u3mMepeHus MpoBepsIOTCs MpernogaBaTesieM.

[Ipu pabore B nabopatopuud HEOOXOAMMO CTPOrO BBIMOJHITH BCE MpaBUia
TEXHUKHU 0€30MaCHOCTH U YKa3aHUs MPEernoiaBaTesl.

3. CocraBiieHHe OTYETa O MpojesaHHoM padoTe. K oT4eTy 0 BBINOJIHEHHON padoTe
IPEIBSIBISIFOTCS CIEAYIONNE TPEOOBAHNUS:

OT4eT J0MKEeH COJepIKATh UCUEPIBIBAIOIINE TAHHBIC, KaK O IeJI paboThI, TaK U O

pe3yibTaTax B CIEAYIOIIEH MOCIe10BaTeIbHOCTH:

® 3aJaHMUE;

® CXeMa yCTaHOBKHU W OMHUCAHUE METOINKH U3MEPECHHUIA;

® IEpPBUYHBIC FIKCIIEPUMEHTAJIbHbIEC PE3YJIbTAThI 32 OJIUCHIO IPETIOAABATES;

® pe3yabTaThl 00pabOTKM AKCIEPUMEHTATIBHBIX JAaHHBIX, BKIOYas TpaduKkH,
TaOJIUIIEL,

e o0mmMe BBIBOABI O pabOTe M 3aKIIOUYEHUE, O KayeCTBE MCCIIEIOBAaHHBIX
MaTepuasoB.

TexkcT oTtueTa AOMHKEH OBITh HAMHMCAH aKKypaTHO W Pa30OpUYMBO OT PYKH WIH
NpPECTaBICH B BHJIE pACIedaTKH, MOCIe KOMIBIOTEPHON BepcTku. B ob0omx cimydasx
TEKCT JIOJDKEH TPEACTaBIATh COOOM JIOTHYECKOE W3JI0KEHHE CYIIEeCTBA BOIPOCA.
Henonyctumo mnpuBenenue ¢opmyn, Tabmuiy 0e3 pa3bsCHEHHM BceX O00O3HAYCHUH U
cokpateHuii. OTyeT JoJIKEeH OBITh MOHATEH JJIsl KaKJIOTO YUTAIOLIEro 0e3 KaKuX-Iubo
JIOTIOJIHUTENBHBIX BOIIPOCOB Y COCTABUTENEH OTUETA.

4. Tlocne mpexacTaBiIeHUs OTYETa CTYACHT JOJDKEH HMMETh, KaK MHHHMYM,
MOBEPXHOCTHBIE 3HAHMS IO KOHTPOJIBHBIM BOMpocaM K padoTe, HMEIoLUMCI B
METOJIMYECKMX YKa3aHUSX, M €My BBICTaBIsAE€TCS Oasl, KOTOPbIM OIICHEHA JaHHas
nabopaTopHas padora.

8. MaTtepuajbHO-TeXHHYECKOE o0ecneyeHre AUCHUIIINHbI

MarepuaibHO-TEXHUYECKYIO 0a3y /Il IPOBEICHUS 3aHATUH 1O TUCUHUIIIINHE
COCTaBJISOT:

-JIekiimoHHas 4acTh Kypca nmpoBoautcs B ayautopun Nel34, ocHaiieHHOM
00opyI0BaHUEM, 0OECIIEYMBAIOIIUM PEATH3ALMI0 MHTEPAKTUBHBIX 00pa30BaTeb-
HBIX TEXHOJIOTUH, a TAKKE CETEBBIM 000pPYA0BAHUEM, TTO3BOJISIOIINM PEaIn30BaTh
BO3MOXHOCTH 00pa30BaTENIbHBIX TEXHOJIOTHI U TEXHOJIOTHH ONEPATUBHOTO J0C-
Tyna K uHOOPMAIMOHHBIM PECypCcaM;

-DJIeKTPOHHBIE BEPCUM JIEKIHM, Y4€OHUKOB U METOAMYECKUMHU MaTepHasa-
MU JIJI1 KOHTPOJIBHBIX MEPONPUATHI (3aJaHUAMU JJIsI KOJUIOKBUYMOB, TECTOB, JK-
3aMEHAIIMOHHBIMU OWJIETAMH);

-Kuwmxnbrit ponn Oubnmuortexu;
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[TpakTruueckue 3anatus mpoBosaTcs B ayautopuu Nel34, ocHamieHHoN 000-
pyZioBaHHEM, 00€CIIEUMBAIONINM pPEaTn3allii0 MHTEPAKTUBHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHUM, a TaKXe CETEeBhIM O00O0PYIOBAaHMEM, IIO3BOJSIONIUM PpeaJTu30BaTh
BO3MOKHOCTH O0pPa30BaTENbHBIX TEXHOJIOTHUH M TEXHOJIOTHH OINEPATUBHOTO J0OC-
Tyna K “HOOPMAITMOHHBIM PECYpPCaM.

- [Iepedyens nporpaMMHBIX IPOLYKTOB BKJIFOYAET :

. [Tpoxyxtet MICROCOFT (Desktop Education ALNG LicSaPk OLVS Aca-
demic Edition Enterprise) moanucka (Open Value Subscription) Ne V2123829;

. Kaspersky Endpoint Security Cranmaptasiii Russian Edition Ne umien3un
17E0-180427-050836-287-197;

. Academic MathCADLicense;

. [Taket maTemaTuyeckoro a"Hanusza SMath Studio (6ecmmataoe 110);

. Cuctema noctpoenue rpadgukoB SciDAVis (6ecmiatnoe [10);

. Cpena pa3paboTku BUpTyalibHbIX pubopoB MyOpenLab (6ecrinatnoe [10);

Cucrema nokanpHoi cetu KBI'Y mpemocTtaBisieT BO3MOXXHOCTH OJIHOBpE-
MEHHOU pabOoThI OOJIBIIIOTO KOJUYECTBA TOJIb30BaTeNIel KaK B JIOKAJIbHON CETH BY-
3a, Tak U 4epe3 ceThb «HTepHeT» ¢ cobitoieHneM TpeOoBaHUN MHPOPMAIIMOHHOM
0€30MacHOCTH M OTpaHUYEHHUEM JO0CTyMa K MH(pOpMAIMU. DJIEKTpOHHAs HHGOP-
ManMoHHO — oOpasoBatenbHas cpena KBI'Y 1mo3Bojiser oCymecTBISITH padoTy
oOydJaromuxcs u3 JIF0O00H TOYKH JIOCTYTIa, B TOM YHCJIC U3BHE BY3a.
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JIucr usmeHennii B padoueii mporpaMmMe IUCHUIUINHBI KATOMHAs U 1/IePHAsA
¢usuka» no nanpapiaeHuio noaAroroBku 11.03.03 - KoncrpynpoBanue u

TEXHOJIOTHS JJIEKTPOHHBIX cpeAcTB Ha 20 -20 yu.r.
No OnemeHT (myHKT) PIT/] [IepeueHb BHOCUMBIX U3- [Ipumeuanue
n/m MEHEHUH (AOTMOIHEHUI)

OO6cyxaeHa u peKoMeH10BaHa Ha 3acenanuu kadenpsl D u LIUT nporokon

OT « »

20 .

3aB. xkadenpoii D u LHUT, mpod

Temes P.I11.
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