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Pabouas mporpaMma JUCIUTIIIMHEI «ATOMHAS M si/iepHasi (PU3UKAY /COCT.
Kanmeixos III.A. — Hanpuuk: KBI'Y, 2023 r.

Pabouas nmporpamMmma JUCHUIUIMHBI IPEAHA3HAYEHA JJIS CTYACHTOB OYHOU
dbopmbl 00ydeHus 1o HanpaBieHuto noArotoBku 11.03.04 DnexTpoHuka u
HaHOAJIEKTpOoHUKA U Tpoduitto CoBpeMeHHbIe MHPOPMAITMOHHBIE TEXHOJIOTHH B
AJIEKTPOHHOM TEXHUKE S5 ceMmecTpa, 3 Kypca.

PaGouas mporpammMa cocTaBiieHa B COOTBETCTBUU ¢ DeiepanbHBIM
rocyapCTBEHHBIM 00pa30BaTelIbHBIM CTaHAapTOM Bhiciiero oopazoBanus (PI'OC
BO) no nanpasnennto noarotoku 11.03.04 DnekTpoHUKa U HAHOZJIEKTPOHUKA U
no npo¢uiato CoBpeMeHHbIE HHDOPMAIMOHHBIE TEXHOJIOTHUU B 3JIEKTPOHHOU
TEXHUKE, YTBEPKICHHOTO NPUKa30M MuUHKHCTEpCTBA 00pa30BaHUS U HAYKU
Poccuiickoit @enepamuu oT «19» mapta 2017 1. Ne48494,
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1. I_[e.)m H 3aJa9Y1 OCBOCHHUA NTUCHHUIIINHBI

1.1. Ileau: oOydeHHs CTYyACHTOB OCHOBAM U METOJIaM MCCJICIOBAaHUS aTOMHOMU U

anep-

HOU (U3HKH.
1.2. 3agaun:

- 03HAKOMHUTb CTYJCHTOB C OCHOBHBIMH 3aKOHAMU U SIBJICHUSAMHU
ATOMHOU UAJIEPHOU (PU3UKU U C UX TEOPETUUECKON UHTEPIIpETaLUEH;

- JaTh YE€TKOE MPEACTABICHUE O IPAHULIAX TPUMEHUMOCTH
(bU3NYECKUXMO/JIEEH U TUIIOTES;

- 03HAKOMUTB CTYJEHTa C COBPEMEHHBIMU JOCTHKECHUSMHU
aTOMHOM U AEepHON (PU3MKU U UCTIOTB30BAaHUEM HX B HAYKE M TEXHHKE;

- c(hopMUpPOBaTh HABBIKU IKCIIEPUMEHTAILHOM pabOThI B 00J1aCTH
aTOMHOWU si/IepHON (pU3UKH;

- JIaTh HaBBIKU pacueTa PU3NIECKUX XapaKTEPUCTHK aTOMOB H
anep:
1. 3.BbinosiHeHHne TPeOOBaHUil MPOPecCHOHATBHBIX CTAHAAPTOB

2. Mecto pucuuniimebl B crpykrype OITIOII BO

JIucuMIUIMHA OTHOCUTCS K 0a30BOM YacTu yueOHOoro 1ukia — bl

MAaTEMaTUYECKUUA U €CTECTBEHHOHAYYHBIN IHUKIL.

JlucrunHa TpenHa3HavYeHa NI CTYACHTOB OYHOW (OpMBI OOYYEHHS IO

HanpaBiaeHuto noAroroBku 11.03.04 DiieKTpoHMKAa W HAHOZJIEKTPOHHKA, S

CCMCCTpa, 3 roga O6Y‘I€HH${ N OTHOCHUTCA K JUCIHUIIJIMHAM BapHaTI/IBHOI?I qacTH.

OcHoBoH AJI1 U3YYCHUS JUCHUIIIINHBIL ABJISACTCA KYPChbl MATCMATUKU,

QJICKTPpUYICCTBA U OIITHUKH.



3. TpeOoBaHusl K pe3yJibTaTaM OCBOEHHUS COAEPKAHMUS N CHUILTUHBI

HpOHCCC HU3YyHUYCHU NUCHUIIIMHBI HAITPABJICH Ha Q)OpMHpOBaHI/Ie OJIEMCHTOB CJICAYIOMIUX

KOMIIETEHIINN:
Tabnuya 1.
Karteropusi Koa u HaumeHoBaHUe Nuaukaropsl (MoKa3areyn)
KOMIeTeHI U/ THIT KOMIIeTEeHIIUH AOCTHKEHUS] KOMIIeTeHIU
3aja4
CucreMHoe u YK-1.Cnocoben YK-1.1.
KPUTHYECKOE OCYUIECTBIISATH IIOUCK, 3HaTh: - METOAUKH TOKCKa, cOOpa U
MBIILITICHUE KPUTUYECKUM aHaIu3 U | 00pabOTKH MH(POPMAIIUH;, AKTYaTbHBIC

CUHTE3 HH(POPMAIIHH,
MPUMEHSTH CUCTEMHBIH
MOJIXO/T JUTSI PEIICHUS
MOCTABJICHHBIX 33144

pOCcHICKHE U 3apyOeKHBIE HCTOUHUKH
uHpopMaluu B chepe
npodeccHOHaIbHON AEATEIEHOCTH;
METOJ CUCTEMHOT'0 aHAJIN3a.

YK-1.2.

YMeTb: -TIPUMEHSTh METOAUKH MTOHUCKA,
cbopa n 06paboTKu HHMOPMAITUH;
OCYIIECTBIIATh KPUTUICCKUAN aHAJIN3 U
CUHTE3 WH(POPMAIIHH, TIOTYICHHOU U3
pa3HBIX UCTOYHUKOB; IPUMEHSITh
CUCTEMHBIN TIOIXOT JIJISl PEIICHUS
MOCTABJICHHBIX 3a/1a4.

Hayunoe mblenue

OIIK-1. Cniocoben
WCIIOJIH30BATh
ITIOJIOKCHUS, 3aKOHBI U
METO/]Ibl €CTECTBEHHBIX
HAyK U MaTeMaTUKU
JUTSI pelIeHus 3a1a4
WHXEHEPHOM
JeSITEIIbHOCTH

OIIK -1.1.

3HaeT GyHAAMEHTaIbHBIC 3aKOHBI
MIPUPOJIBI U OCHOBHBIC (PU3UUYECKHE U
MmaTeMmaTnueckne 3akonnl OIIK-

1.2.

YMeeT npuMeHsTh PUu3nIecKue
3aKOHBI 1 MATEMATUUCCKHUE MCTOIBI
JUISL pEIICHUs 3a/1a9 TEOPETHUUECKOTO U
npukiagHoro xapakrepa OIIK-

1.3.

BnaneeT HaBBIKAMU HCIIOIL30BaHUS
3HaHUU (PU3UKU U MaTEMaTUKU TIPU
pEIlIeHNN TPAaKTHYECKUX 3a7a4




Hccnenosarensckas OIIK-2. Cnocoben OIIK-2.1.

JESITeIbHOCTD CaMOCTOSTEJIBHO HaxonuT u KpUTHYECKH aHAIU3UPYeT
IIPOBOIUTH UHPOPMALINIO, HEOOXOTUMYIO ISt
SKCIICPUMCHTAJIbHBIC peuieHus nocrasiaeHHon 3anaun OIK-
UCCIIEIOBAHMS U 2.2.
UCIIOJIb30BaTh

PaccmarpuBaeT BO3MOXKHBIE
OCHOBHBIE NTPUEMBI

00paboTKu 1
IpeCTaBICHUS
MOJTYYCHHBIX JTaHHBIX

BapHaHTHI PELICHU 3a/1a4H, OLCHUBAs
ux nocronHctsa U Henoctatku OIIK-
2.3.

dopMyIUpyeT B paMKax MOCTaBICHHON
IIEJTH TIPOEKTa COBOKYITHOCTh
B3aMMOCBI3aHHBIX
3aJ1a4,00€CICYNBAIONINX €€ JTOCTHIKCHHIE

4. Cogep:xaHue U CTPYKTYpa AUCHMILIUHBI
4.1. Coaep:kaHue JUCUUIJINHBI

Tabnuya 2.
Ne | HaumenoBanue | Comeprkanue pasiena/TeMbl Koz Dop!
KOHTPOJIUPYEMBIX TEKYILIETO
I /H p a3 I[e J1a, /TCMBI KOMIIETEHIUS KOHTPOJISt
1 KBanroBas Tennosoe U3JIy4YeHue u| YK-1 OdII
npupona momuHectennus. 3akod Kupxroda. | OIIK-1 K,
W3JIy4ECHUS 3akoH
Credana—bonbumana. 3akoH | OIIK-2 | PK,
cmewmieHuss Buna. @opmyna Panes— T
[xunca. ®opmyna [lmanka. [ unoresa
O KBaHTaXx.

dotorpdekT. YpaBHeHue DiHIITEHHA
g potodddexra. Dueprus u
uMITyJbC QoToHa. J[aBieHue cBera.
Dddexr Komnrona u ero
areMeHTapHas Teopus. EquHcTBO
KOPITYCKYJISIPHBIX ¥ BOJTHOBBIX
CBOMCTB AJIEKTPOMArHUTHOTO
U3ITy4YeHUSI.




DJIEeMEHTBI
COBPEMEHHOU
(bU3UKK aTOMOB
1 MOJICKYI.

ATOM BOJIOpPO/Ia B KBAHTOBOM
MEXaHHUKE. |s-COCTOsITHUE AIEKTPOHA B
atome Bogopojaa. CruH 3JIeKTpOoHA.
CnmHOBOE KBAaHTOBOE YHCIIO.
[Tpuanmn Ilaymm. Pacnpenenenune
AJIEKTPOHOB B aTOME 1O COCTOSTHUSM.
[lepuoanueckasi cucteMa 3JIEMEHTOB
MenpaeneeBa. PeHTTeHOBCKHE
CHEKTpbl. MOJIEKYJIbI: XUMHYECKHE
CBSI3H, IOHATHE 00 YHEPTETHICCKUX
ypOBHSX. MOJIEKYJISIPHBIE CIIEKTPHI.
KoMOuHannonHoe paccessHue CBeTa.
[Tornomenue. CrioHTaHHOE U
BBIHYKJICHHOE U3JTyYCHUS.
Onruyeckue KBaHTOBBIE T€HEPATOPHI
(J1azepni).

VK-1
OIIK-1
OIIK-2

ODII

DJIeMEHTBI
busuku
aTOMHOTO siJIpa

Pa3zmep, coctaB W 3apsj aTOMHOTO
aapa. MaccoBoe U 3apsiiOBOE YHUCIIA.
CnuH sapa U ero MarHUTHBIA MOMEHT.
Snepupie  cuibl.  Mopnenmn  sampa.
PaguoakTBHOE H3Iy4eHHUE U €TO0
BUJIBI. 3aKkoH pPaAMOaKTUBHOTO
pacnaja. paBuia CMEIIICHUS.

3akoHomepHoct  Upacmanma.  67-
pacnan. Herrpuno. ['amma-usinyuenue
1 €r0 CBOMCTBA.

Pesonancuoe mormomenue -
smyaennst (9ddext Méccbayapa).
MeTob1 HAOMIOICHUS U PETHCTPAIIAN
paauoaK-

VK-1
OIIK-1
OIIK-2

ODII




TUBHBIX U3JIYUYCHUH U YaCTHUII.
SnepHble peakuu U UX OCHOBHBIE
tunbl. [Tozutrpon. O -pacnan.
DNeKTpOHHBIN 3axBaT. OTKpBITHE
HEUTpOHA. S IepHbIE pEaKMU 110
JICICTBUEM HEUTPOHOB. Peaknust
JICTICHUS sipa.

ennas peakuus aenenus. [lonstue o
SIEPHOU dHepreTuke. Peakuus
CUHTEe3a aTOMHBIX szep. [Ipobiema
YIIPABIISIEMBIX TEPMOSIAEPHBIX

peaKuuii.

4 DIIeMEHTBI Kocmuueckoe nsnyuenne. Mwoonst n - | YK-1 | ODII
buzuku X cBoiicTBa. Me3onsl u ux ceoicrra. | OIIK-1 |, K,
OJICMCHTAPHBIX | TuUmIbl B3aMMOACHCTBUM OIIK-2 | PK,
HaCTUIl AJIEMEHTAPHBIX YacTull. YacTUIlbl U T

AHTHYACTHIIBL. | HTIEPOHHBI.
CTpaHHOCTH M YETHOCTD
DJIEMEHTAPHBIX YACTHII.
Knaccudukanus snemeHTapHbIX
YaCTUL.

KBapku.

Bua uToroBoro KOHTpOJIs OKk3a-
MEH

4.2. CTpyKTYypa IMCHUTIIAHBI
4.2.1. O0masi TpyA0éMKOCTb IMCHUIIMHBI COCTABJISAET S5 3a4eTHBIX eIMHHUILL

(180 yacoB)

Tabnuya 3
Bun paboTsl TpynoemMKoCTh, 4achl
1 cemectp Bcero
O01mast Tpy10eMKOCTh 180 180
Konmaxkmmnas paboma: 85 85
Jexyuu (JI) 34 34
Jlabopamopnwie 3auamus (J13) 34 34
lpaxmuuecxue 3anamus (113) 17 17




Camocmosamenvhas paboma (8 59 59
yacax):

DK3amMeH 36 36
Bua npome:kyTouHOM DK3aMeH DK3aMeH
aTrecTanumn

4.2.2. JleKIHOHHBIC 3AHATHSA

Tabnuya 4

Ne | Temnl

n/m

1 KopnyckysnspHbie CBOMCTBA 3JIEKTPOMArHUTHOTO U3IyUYEHUS: TEIJIOBOE
usnydenne; popmyina [Inanka; rumoTe3a o KBaHTax; €AMHCTBO
KOPITYCKYJISIPHBIX M BOJIHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3JIYyUYEHHUS.

2 BostHOBBIE cBOVicTBa YacTuIl: GoT0dPdEeKT; IHEPINA U NUMNYNbLC POTOHA;
haBrneHue ceeTa; a¢pdext Kommnrona.

3 KopryckyiapHO-BOIHOBOM Ayalin3M CBOWMCTB BeleCTBa: runoresa Jlyum ae
bpoiins; popmyna ne bpoitnst; onbitel K. [IaBrccona u JI. xxepmepa, I1.

C. Taprakosckoro u I'. Tomcona, B. A. ®abpukanra.

4 BonHoBas (yHKLHMS: HEKOTOpBIE CBOMCTBA BOJIH A€ bpois.
CooTHoIEHNE HEOIPEAEIEHHOCTEN
BonnoBas ¢pyHKIMS U €€ CTaTUCTUYECKUNA CMBICIT.

5 VYpasuenue lllpequnrepa: odmee ypasHenue [lIpeaunarepa; ypaBHeHHE
[peaunrepa A cTallMOHAPHBIX COCTOSIHUMN; IBUXKEHHE CBOOOTHOM
YACTHI[bI; YACTULIA B OJHOMEPHOU NPSMOYTOJIbHON «IIOTEHI[MAJIBHOU SIME)
¢ OECKOHEYHO BBICOKUMU «CTEHKAMMW»; IPOXOKIEHUE YACTHUIIBI CKBO3b
NOTEHIIUANIbHBIN Oapbep. TyHHENbHBIN 3P (DEKT; TUHEHHBIN rapMOHUYECKUI
OCUMJUISATOP B KBAHTOBOW MEXAHUKE.

6 Monenu atoma Tomcona u Pezepdopaa.

JIvHeyaThIi CIIEKTP aTOMa BOAOPOAA.
ITocrynarsl bopa.
Oneitel @panka u ['epua.
Cnektp aToma BojopoJa o bopy.
7 ATOM BOJOPO/Ia B KBAHTOBON MEXAHUKE.

Is-CocTosiHME 3EKTPOHA B aTOME BOAOPO/IA.




Crnun QJICKTPOHA. CrrHOBOE KBAaHTOBOE YHCJIO.
TO)KI[GCTBGHHBIG qaCTHUIBI. HpI/IHHI/IH HCPA3IININMOCTHU TOKICCTBCHHBIX
qaCTHII.

HpI/IHHI/IH Hame. PaCHpCILGJ'IGHI/IC QJICKTPOHOB B aTOMC 110 COCTOAHUAM.

[Tepunonnueckas cucrteMa 3J1eMeHTOB MeH ierneena.
PentrenoBckue criekTpsl.

10

MouiekyJibl: XUMHUUYECKHUE CBSI3H, MOHATHE 00 SHEPTE€TUYECKUX YPOBHSIX.
MonekynsapHbie ciekTpbl. KoMOMHAIIMOHHOE paccesiHue CBETa.
[Tornomenne. CIOHTaHHOE U BBIHYXIEHHOE U3iIyyeHus. OnTH4YeCKHe
KBAHTOBBIE T€HEPATOPHI (J1a3ephl).

11

12

Pa3mep, cocTas 1 3apsia aTOMHOTO siapa. MaccoBoe U 3apsA10BOE YUCIa.
JledekT Macchl U SHEPTUs CBA3M SAPA.

13

CnuH spa 1 €ro MarHUTHBIN MOMEHT.
Snepuble cribl. Monenu siapa.

14

PannoakTuBHOE M3IIyYEHHUE U €TO BUBI.
3aKoH paauoakTUBHOrO pacnaza. [IpaBuiia cMeleHus.

3akonomepHoctu O-pacnana.

O-Pacnan. HelitpuHo.

['amMmMma-u3itydyeHue u ero CBOMCTBA.

MeTtoap1 HaOJIIOIEHUS M pErHCTPalMi PaAMOAKTUBHBIX U3ITyUYEeHUH U
YaCTHLL.

15

SnepHble peakuyy U UX OCHOBHBIE THIIBI.

Peakuus nenenus anpa. Llennas peakuus nejeHus.

ITonsTre 0 AnEepHON IHEPIETUKE.

Peakuus cunTe3a aToMHbIX siep. [Ipobiema ynpaBisieMblX TEPMOSIEPHBIX
peaKIuu.

16

Kocmuueckoe nznyuenue.
MIOOHBI 1 UX CBOMCTBA
Me30HEI 1 UX CBOWCTBA

10




17 | Tunsl B3aUMOAEHCTBUI AJIEMEHTAPHBIX YACTHII

YacTuipl 1 aHTUYACTUIBL.

I'unieponbl. CTpaHHOCTH M YETHOCTH DJIEMEHTAPHBIX YaCTHIL
Knaccudukanus snementapusix yactui. KBapku.

4.2.3. IllpakTHyeckue 3aHATHS (CEMUHAPHI)

Tabnuya 5
No | Temnl
/Tt
1 KBanToBas npupoaa uzinydeHus
2 DJIeMEHThI KBAHTOBOUW MEXaHUKHU
3 DneMeHTHl (PU3UKU aTOMOB U MOJICKYJT
4 DOneMeHThl PU3UKU aTOMHOTO S/Ipa

MeToanyeckue peKOMeHAAIUM M0 NPOBEAeHNI0 MPAKTHYECKUX 3aHATHH

[IpakTHdeckue 3aHATHS JOKHBI 00ecreunBaTh (POPMHUPOBAHUE, IPEXKIE
BCEr0, KOMIIOHEHTOB «YMETb)» 33JIaHHbIX JUCUUIUIMHAPHBIX KOMIETEHIUH.
[IpakTryeckue 3aHATUS MO TUCHUIUIMHE JOJKHBI OBITHh OPUEHTUPOBAHDI, KaK
MPaBUJIO, HA PEIICHUE TUIIOBLIX (0a30BBIX) 3a/1a4, B OyAyiel nmpodecCuoHaIbHOM
JEATENBHOCTH C UCIOJIb30BAHUEM METO/I0B, METOAMK, (POPMYII, MOAXOOB,
QITOPUTMOB, MOJICJIEN U TPOUYUX, U3JIOKEHHBIX Ha JIEKIUAX B MaTepHalIax,
BBIHECEHHBIX HA CaMOCTOATEIbHYIO PaboTy.

[IpakTrueckue 3aHATUS M0 TUCLMIUIMHE LEIECO00Pa3HO MPEyCMOTPETh
(Ipu HATMYUK BO3MOXKHOCTH) BO BCEX MOJIYJISIX U, KaK MPaBUIIO, CIEAYET
HEIMOCPEJICTBEHHO 32 U3YYEHUEM Ha JIEKLIUAX TEOPETUUECKUX MaTepuasioB. [1pu
3TOM OHM IPEAIIECTBYIOT BblJauye CTyACHTAM 3aJaHUil Ha CAMOCTOSATEIbHYIO
pabory.

[To nucuuniinae «ATOMHas U siiepHas (pu3nka» OJAHON U3 IIaBHBIX Leel
NPAaKTHYECKUX 3aHATUH SBISIETCA yTrayOiIeHne, 3aKperieHne 1 Hanbosee mojiHoe
YCBOEHHE TOTO MaTepHalia, KOTOPbIi ObUI OCBEILIEH Ha JIEKIIMU WIH 3a/1aH 1Jis
CaMOCTOATEIbHOTO U3YUYEHUSI.

B xone npoBeeHUs NPAKTUUECKUX 3aHATUN MTPENOIaBATENb TOMOraeT
CTyJCHTaM OBJaJIeTh HAYYHOW TEPMHUHOJIOTHEH, CBOOOIHO ONEPHUPOBATH €10,

IMPUMCHATDH €C IIPU aHAJIN3C ATOMHBIX U AACPHBIX ITPOUCCCOB.

11



VYcnex npakTU4eCKUX 3aHATUI 10 IUCLHUILUIMHE 3aBHCHUT OT KayecTBa
IIOJTOTOBKM K HEMY IIPENOJABATENSA U CTYIeHTOB. II0AroTOBKA K MPaKTUYECKUM
3aHATHUAM IPETyCMaTPUBAET COCTABJIEHUE MTPOJYMAHHBIX IIJIJAHOB UX MPOBEACHUS
C YKa3aHHEM PEKOMEHIOBaHHOMU JIUTEPATyphl U MOJ00P HAIJIAIHBIX TTOCOOUI.

Ha npakTuyeckux 3aHATUSAX MpeErnofaBaTelb JNOJDKEH — CO3/1aBaTh
HENPUHYKJIEHHYIO 0OCTAaHOBKY B ayJTUTOPUH U OPTaHU30BaTh OKMBJICHHBIA OOMEH
MHEHUSAMH, IMOJEMUKY MU JUCKYCCHIO IO OCHOBHBIM BOIIPOCAM MPAKTUYECKUX
3aHaTuil. HeoOXxoammo pa3BuMBaTh W TOOMIPSATH AKTUBHOCTH OOYYaroIIMXcCH,
n00MBaThCS UX BHUMATENBHOTO M KPUTHYECKOTO OTHOUIEHUS K BBICTYIUICHHIO
COKYPCHHUKOB.

AxTHBHas paboTa CTyZCHTOB Ha MPAKTUUECKUX 3aHIATHUSIX SBJSCTCS OJHUM
Y3 TIOKA3aTesiel XOpOIIer OpraHn3aluy Takux 3aHATUi. [Ipu 3TOM O4YeHb BaXKHO
MOJJIMHHO HAYYHOE PEIIEHUE HA MPAKTUUYECKHUX 3aHATUSX 3a7a4, CBA3aHHBIX C
00J1aCThIO U BUJIaM MTPOPECCUOHAIBHON AESITENIbHOCTU BBIITYCKHUKOB T10

HaIIPpaBJICHUIO IIOAT'OTOBKH ((3J'ICKTpOHI/IKa N HAHOJJICKTPOHHKA»

4.2.4. CamocTosiTe/IbHOE H3yYeHHE Pa31e/iOB JUCHMILIMHBI.

Tabnuya 6
Ne | Tembl
n/m
1 Onrtnueckas nupoMeTpus. TerioBble HCTOYHUKHU CBETA
2 [NpumeHeHne poToaddeKkTa
3 OnTuyeckre KBaHTOBBIE FEHEPATOPHI (J1a3ephbl)
4 MeToap1 HaOMIIOIEHUS M PETHCTPAIMH PAAMOAKTUBHBIX U3ITyUYEeHUH U
YaCTHL]
5 [TonsTue 0O AnEpHON YHEPIETUKE.
ATOMHBIE 3JIEKTPOCTAHLINH.
7 Knaccuduxanus seMeHTapHbIX YaCTHIL

5. OueHo4YHbIe MATEPHAJIBI JJIA TEKYLIEro U py0e:KHOr0 KOHTPOJIA
yCIIeBaeMOCTH M NPOMEKYTOYHOH aTTeCTalHU

5.1. 3apaHus QI TEKyLero KOHTPOJIs:
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5.1. 1. KoasiokBuymsbl (koHTpoJanpyemas komnerenuus YK-1, OIIK-1, OIIK?2)
Bonpocel k KOUIOKBUYMY 110 | TeKyiemMy KOHTPOJIIO

1. KopnyckyispHble CBOMCTBA 3JIEKTPOMAarHUTHOTO U3inydeHusi. ®orodddhexr.
Komrmiron a¢dekr.

Omneitel Pezepdopaa. [lnanerapnas moxnens atoma. [loctynarsr bopa.
CnekTpaibHbIE CEpUM aTOMa BOJIOPO/IA.

Teopus H. bopa nnst atoma Boiopojia ¥ BOJIOPOIOTIOI0OHBIX HOHOB.
Bonnosele cBoiicTBa wactuu. Teopus JIlyn ne bpons.

SOk WD

CooTtHomnieHue HeonpeaeneHHocTel I 'eizendepra.

Bonpocsl k ko/tokBuymy 1o Il Tekyuiemy KOHTpPOJIIO

1. VYpasuenue llpenunrepa. Craimonapaoe ypasuenue llpenunrepa.
OmnepaTopsl SHEPTUU U UMITYJIbCA.

2. P-pynxuus. Pusndeckuii cMbIC ciaeayromux seipaxenuit: |W ( r,t) | 2,

W( r,t)dV, [viv( ,t)|2dv=1
I

YacTuiia B 06CKOHEYHO TTyOOKOM MOTEHITUATILHOM SIME.
[TpoxoskieHne YaCTUIIHI Yepe3 MOTSHITMAIBHBINA Oapbep.
Atom Bogopoaa no teopuu LlIpeaunrepa.

[lenounsie metambl. [TonpaBku Punbepra.
[Teproandeckasi cucTeMa 3JeMEHTOB TabuIbpl MeH ienneeBa.

© Nk Ww

ATOM B MAarHuTHOM MOJIE.

Bonpocsl k kosiokBuymy 1no 111 rekymemy KOHTPOJII0

1. Cocras sigpa. XapakTepuCTUKHU NPOTOHA, HEUTPOHA U sJIpa.

>

DHeprus CBS3U siApa. DHEPTHS CBSI3U HYKIIOHOB.

W

PagnoaktuBHOCTE. CTAaTUCTUYECKUH XapaKTEP paAuOAKTUBHOTO pacnajia.
3aKOH paguoaKTUBHOTO pacraga. AKTUBHOCTb. EJIMHUIIBI aKTUBHOCTH.
Snepusie peakuun. Mexann3Mmsl peakuuil. Teoprs cOCTaBHOTO sIpa.
IIpsAimbIe siepHBIE pEAKLIUHU.

Jlenienre TSKeNbIX sAEp.

Nk

®usuka yactull. Yactuupl u anTn4acTubl. Jlentonsl u agponsl. KBapkoBas
MOZEJNb YaCTUL.
8. HexkoTtopsie Bompock! siiepHOi acTpoPU3UKH.

13



MeToanyeckune PEKOMEHIANUMA 110 MOATOTOBKE K KOJIJIOKBUYMaM

IIpy moaroToBKe K KOJJIOKBUYMaM, UCITOJIb3Ysl KPOME KOHCIIEKTOB JIEKIIUI

OCHOBHYIO U JIOTIOJTHUTEIBHYIO JINTEPATYPy, PEKOMEHIOBAHHOM JIEKTOPOM,

OTBETUTH HA BOIIPOCHI KOJUIOKBUYMa. [Ipu 3aTpyIHEHUSAX, TPOKOHCYJIBTUPOBATHCS

C IMpe1Io4aBaTCIICM.

KpuTtepuu onieHUBaHUS HA KOJJIOKBHYMAX

Tabnuya 7
Onenka

HEY/J0BJIETBOPH- | Y10BJIETBOPUTEILHO XOpOoI10 OTJINYHO
TeJbHO 2 0asia | 4 6aj1a 6 6a10B 8 6a/10B
Crynent He | CTyaeHT CryneHt Crynent B
3HAET MIOBEPXHOCTHO 3HACT | XOPOIIIO 3HACT | MOJIHOM 00BbeMe
3HAYUTEIHLHOMN BOITPOCHI Marepuarl, 3HAeT Marepuall,
YacTU BOIPOCOB, | KOJUIOKBUYMA, rPaMOTHO U MO | TPAaMOTHO U TIO
JIOTyCKaeT JOIyCKaeT CYIIECTBY CYILIECTBY
CYIIIECTBEHHBIC HETOYHOCTH B OTBETE | M3JIaraeT €ro, | u3jaraeT e€ro, He
OIINOKU Ha BOIIPOC JOMyCcKast JOTyCKast
OTBETaX Ha HEKOTOPBIC CYIIECTBEHHBIX
BOIIPOCHI. HETOYHOCTH B | HETOYHOCTEH B

OTBETE Ha | OTBETE Ha

BOIIPOC. BOIIPOC.

5.1.2. IIpumepsl TeCTOBBIX 3a1aHUil (KOHTPOIMpyeMas komnereHunst YK-1,

OIIK-1, OIIK-2)

IlepBasi KOHTPOJbHAA TOYKA

S: Omwitel Pezepdopaa mokazanum, 9To aTOM COCTOUT U3:

* Slnpa u 351eKTpOHOB

* IIpOoTOHOB U 2JIEKTPOHOB

* HeWTpOHOB U ITO3UTPOHOB

® SHCKTPOHOB " ITO3UTPOHOB

S: MaccoBoe unciio A aTOMOB ONPEAEIISIET YUCIIO:

* IIpOTOHOB M HEUTPOHOB B spE

* [IpOoTOHOB U JIEKTPOHOB B SpE

* HenTpoHOB ¥ MO3UTPOHOB B sAIpe

*  DJEKTPOHOB U HEUTPOHOB B SI/IpE

14



S: IonHas sHeprus 3JEKTPOHOB B aTOME BOJI0poja Ha 1-oit opoure (B 3B):

- 13,6

- 10,6

- 8,6

- 15,6

S: [MonHas sHEpTHs SIEKTPOHA B OCHOBHOM COCTOSIHMH BOJIOPOIOTIOJOOHOTO HOHA

renus (B 3B):

. -544
. -404
. -304
. -204

S: OnbiTel @abpukanTa, budbepmana u CylmkuHa NOATBEPANIIN, YTO:
O OtnenpHbIE 2JIEKTPOHBI 001a1at0T BOJHOBBIMU CBOMCTBAMHU
* ToabKo MOTOK 3JIEKTPOHOB 00J1aJa€T BOJHOBBIMU CPECTBAMU
e DJIEKTPOHBI HE 00J1aJJal0T BOJTHOBBIMHU CBOWCTBAMU
e Bo3moxHsbl 2 1 3

Bropasi KOHTpPOJIbHAA TOYKA

S: DHepreTuueckuii cekTp GU3NIECKOM MUKPOCUCTEMBI, COBEPIIAIOIICH
MIPOCTPAHCTBEHHO-OTPAHUYEHHOE IBUKEHUE, SIBIISIETCS:

* JIucKpeTHbIN

* HenpepsIBHBII

* (CMelIaHHbIN

e 30HHBII

S: B S-coctostnuu (£=0) MOMEHT UMITyJIbCa 3JIEKTPOHA PABEH HYJII0. DTO O3HAYAET
YTO B S-COCTOSIHUM:
*  BeposATHOCTh MECTOHAXOKICHHUS SJIEKTPOHA B KYJIOHOBCKOM I10JIE ]1pa B
J:000M HalpaBJIEHUHU IPOCTPAHCTBA OJJUHAKOBA
¢ CKOpOCTb JIEKTPOHA PaBEH HYJIIO
* DJEKTPOH ynaJ Ha sApo
* Bce 3 orBeTa paBHOBEPOSTHEI

S: KBaHTOBOE YHCIIO «N» NPUHUMAET 3HAYCHUE:!
e 1,2,3,...,0
e 0,1,2,...,0
15



e 0,-1,-2,...,©
e ,1,3/2,...,©
S: OpOurtansHOE KBAHTOBOE YHCIIO IPUHUMACT 3HAUCHHE:
e (=0,1,2,...,n-1
e 0=-n,-(n-1),...,-1,n-108="%,3/2,5/2,... O0l=-%,0,%.

S: CuwiibHO BRIpa)KEHHBIE MAarHUTHBIE CBOMCTBA rpynmsbl xkenesa (Fe, Co, Ni)
CBSI3aHbI C COOCTBEHHBIMU MAarHUTHBIMU MOMEHTaMM:

* DJICKTPOHA

* MPOTOHA

* HEUTpPOHA

* BO3MOXHBI 2 1 3

S: CornacHo nmpuHnuna 3amnpera [laynu B 0q1HOM KBAHTOBOM COCTOSIHUM MOYKET
HaXOJUThCS DJIEKTPOH:

- 1020304
Tperbst KOHTPOJIbLHASA TOYKA

S: Anpo cocTout us:

*  [IpOTOHOB U HEUTPOHOB

*  IIpOTOHOB U dJIEKTPOHOB

*  HeWTpoHOB U NO3UTPOHOB
*  IIpoTOHOB M NK-ME30HOB

S: IIpu a- pacnaze sapa MacCOBOE YUCIO U3MEHAECTCS HA €UHHULIBI:

e 40302
. Bosmoxusbl 1 1 3

S: IIpu B-MuHyc pacnajie nops,AKOBbIM HOMEp dJIeMeHTa Z

*  VBenuuMBaETCs HA CAMHUILY
*  VYwmenbmaercsa Ha 1

*  He m3mensiercs

*  Bo3MOXxHBI 1 u 2

12

S: IIpu B3aMOJEHCTBUM HEUTPOHA C IAPOM e HPOUCXOIUT peaKIys:

. 01 n+126 C—>115 B+12D
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. 01 n+126 C—>106 C+42 He
i 01 n+126 C—>73 Li+105 B

. 01 n+126 C—>147 N+11 H

235

S: U3oton ypana 0¥ 3¢ ()EKTUBHO ACTUTCS MO ICUCTBUEM TETUIOBBIX

HEUTPOHOB. [Ipu 3TOM BBIAEHSAETCS B CPETHEM HEUTPOHOB:

e 25
« 806
e 10,5

B pamkax oOecrnieueHHsi TPUMEHEHUS KOMIBIOTEPHBIX TEXHOJIOTUH B
0o0pa30BaTeIbHOM IIPOLIECCE HMMEIOTCA CHEUAIM3UPOBAHHBIE KOMIIBIOTEPHBIE
KJIACChl C COBPEMEHHBIM MPOTPAMMHBIM OOECIEUYEHHEM M HMMEIOIIMM BBIXOJl B
HNuTepner. C Tekyiiero y4eOHoro rojia OpraHu30BaHa BO3MOKHOCTh TECTUPOBAHHUS
Y BHE YHUBEPCUTETA.

MeToanyecKkue peKOMeH/IaluM M0 NOATO0TOBKE K TeCTUPOBAHUIO

TecTsl — 3TO BONPOCHI WM 3aJaHusl, NPEIyCMaTPUBAIOUINE KOHKPETHBIM,
KpaTKUM, YETKUI OTBET Ha UMEIOIINECS 3TAJOHBI OTBETOB. IIpu camocTosTenbHOM
HOJIFOTOBKE K TECTUPOBAHUIO CTYJEHTY HEOOXOIUMO:

a) TOTOBSICh K TECTUPOBAHUIO, MPOpadOTaTh MH(OOPMAIIMOHHBIA MaTepual Mo
qucuuIuinHe. [IpoKOHCYIbTHPOBAaThCS € NpPEnojaBaTeieM [0 BONPOCY BbIOOpa
y4ueOHOH JIUTEepaTyphl;

0) 4eTKO BBISICHUTE BCE YCJIOBMS TECTHPOBaHMs 3apaHee. 3HaTh, CKOJbKO TECTOB
Bam Oyzer npeasioxkeHo, CKOJIbKO BPEMEHH OTBOAMUTCS HA TECTUPOBAHUE, KAKOBA
CUCTEMA OLICHKH Pe3yJIbTaTOB U T.].

B) MpHUCTyMnas K paboTe ¢ TecTaMy, BHUMATEIbHO U J0 KOHIA MPOYTUTE BOMPOC H
npe/uiaracMble BapuaHThl OTBETOB. BriOepuTe npaBuiibHbIE OTBETHI (MX MOXKET
OBITH HECKOJIBKO);

r) eciau Bel BcTpeTunu upe3BbluaiiHO TPy AHBIN a1 Bac Bompoc, He TpaTbTe MHOTO
BpeMeHu Ha Hero. [lepexonure K apyrum Ttectam. BepHuUTECh K TpyIHOMY
BOIIPOCY B KOHIIE.

€) 00s3aTeIbHO OCTaBbTE BPEMs JUIsl IPOBEPKU OTBETOB, YTOOBI N30€KAaTh MEXaHU-
YECKUX OLLMOOK.

17



Kpurepuu oueHuBanusi

Tabnuya 8
Onenka
HEY/JI0BJIETBOPHUTEJILHO | YA0BJETBOPUTEILHO | XOpouio 4 OTJIMYHO 5
2 0aJ710B 3 daaaa oajL1a 0ajL10B
36-60% npaBuwibHO | 61-80%  npaBunbHO | 81-90% 91-100%
BBLIITOJIHCHHBIX 3aJIaHUH. | BBIITOJHECHHBIX MPaBUIBHO MPaBUIbHO
3aJIaHUM. BBITTOJIHCHHBIX | BBIIOJTHEHHBIX
3aJaHuMu. 3aJaHuMu.

WX kWD =

o
— O

12.

14.
15.
16.

5.1.3. IIpome:kyTouHas aTTecTalusa (KOHTPOJIHUPYeMAasi KOMIIETEHI U

YK-1, OIIK-1, OIIK-2)

CnHCOK BONIPOCOB K YCTHOMY dK3aMeHY
[. KBAHTOBAS ITPUPOJA U3JIIYUEHUA

TennoBoe U3ydyeHue 1 JIFOMUHECLEHIHS.
3akoH Kupxroda.
3akon Ctedana—bonbimana.
3akoH cMelienus Buna.
®opmyna Panes—/IxuHca.
®opmyJia [1nanka. I 'unnore3a o kBaHTax.
dorordexr.
VYpaBHenue DitHmTeitHa 17151 poTodPdexra.
DHeprus U umnyJisc porona. /lapnenue cpera.
. O dextr KomnToHa u ero anemMeHTapHasi TEOpHs.
. ENVHCTBO KOPITYCKYJISPHBIX U BOJTHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOTO
U3ITyYEHHUS.

II. SJIEMEHTEI KBAHTOBOM ®U3UKH ATOMOB, MOJIEKYJI

Monenu atoma Tomcona u Pezepdopna.13. JIuneuarsliii cieKTp aTroma
BOJOpOJA

ITocrynars! bopa.

Omnbitel @panka u I'epiia.

CnekTtp aTroma Bojiopoaa 1o bopy.

I1I. 9JIEMEHTBI KBAHTOBOW MEXAHUKU
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17. KopnycKyJIIpHO-BOJHOBOM AyaJlu3M CBOWMCTB BEILIECTBA.

18. HexoTopsle cBolicTBa BOJIH 1€ bpoiis.

19. CooTHOLIEHNE HEOTIPEICTICHHOCTEN .

20. BonHoBasi GpyHKIMS U €€ CTATUCTUYECKUNA CMBICIT.

21. O6uiee ypaBHenue Llpenunrepa. Ypasnenue lpeaunrepa ais
CTallMOHAPHBIXCOCTOSTHUM.

22. JIBmxeHue CBOOOHOM YaCTHIIBI.

23. YacTua B OTHOMEPHOM IPSAMOYTOJIBHON «IIOTEHIUAIBHOU SIME» C
0ECKOHEUYHOBBICOKUMU «CTEHKAMU.

24. TIpoxosk/IeHnEe YaCTHUIIBI CKBO3b MOTEHITMANBHBIN Oapbep (TyHHEIbHbBIN
addexr).

25. JInHeHbI TapMOHUYECKUI OCIIUIUIATOP B KBAHTOBOW MEXAHUKE.

IV. DJIEMEHTBI COBPEMEHHOHN ®U3UKU ATOMOB 1 MOJIEKVJI

26. ATOM BOZIOpPO/Ia B KBAHTOBOM MEXAHUKE.

27. 1s-cOoCTOsIHHE ANIEKTPOHA B aTOME BOAOPO.IA.

28. CnuH 3nexktpoHa. CHMHOBOE KBAHTOBOE YHCIIO .

29. llpunuun Iaynu. Pactipenenenue s31EKTPOHOB B aTOME 110 COCTOSTHUSIM.
30. Ilepuoauyeckas cucreMa 31eMeHTOB MeHnaeneesa.

31. PEHTT€HOBCKHE CIEKTPHI.

32. MoneKyybl: XMMUYECKHUE CBSI3U, TOHATUE 00 YIHEPreTUYECKUX YPOBHSIX.
33. Monekynspuble ciekTpbl. KoOMOMHAIIMOHHOE paccesiHie CBETa.

34. Ilornomenne. CHOHTAaHHOE U BBIHYKICHHOE U3ITyYCHUS.

35. Ontruyeckue KBaHTOBBIE T€HEPATOPHI (J1a3ephl).

V. 3JIEMEHTBI ®13UKN ATOMHOTI'O A/1PA

36. Pa3zmep, coctaB u 3apsi aTOMHOTo spa. MaccoBoe U 3aps/10BO€ YHCIa.
37. CnuH s1pa ¥ €ro MarHUTHBIM MOMEHT.

38. A nepusie cuibl. Monenu snapa.

39. PannoakTuBHOE U3JIy4E€HUE U €TO BUJIBI.

40. 3akoH paguoakTUBHOIO pacnaja. [IpaBuna cmenieHus.

41. 3akonomepHoctu O-pacnaza.

42.6-pacnan. Heirtpuno.

43. 'amMa-HU31y4eHUE U €TO CBOMCTBA.

44. Pe3zonancHoe nornomenne O-uznydenus (3dpdexr Méccbayapa).

45. Metobl HAOIOCHUS ¥ PETUCTPALIUUA PAAMOAKTUBHBIX U3IyYSeHUH 1 YaCTHII.
46. SInepHble peaklMU U UX OCHOBHBIE THUIIHI.
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47. ITozutpoH. O*-pacnana. DneKTpOHHBIN 3aXBart.

48. OTKpbITHE HEUTPOHA. SIIEepHBbIE peaKUH MO J€HCTBUEM HEUTPOHOB.

49. Peakuus aenenus sapa.

50. LlenHas peakius JeJICHUS.

51. IlonsiTHE O AIEPHON IHEPTETHKE.

52. Peakuust cuHTe3a aToMHbIX siaep. [IpoOiema ynpaisieMbIX TEpMOSAEPHBIX
peaKIuu.

VI. OJIEMEHTDBI ®U3NUKU SJIEMEHTAPHBIX HACTHUL]

53.KocMuueckoe u3iy4eHue.
54 M10OHBI U UX CBOMCTBA.
55.Me30HbI U UX CBOMCTBA.
56.Tunel B3aUMOJICHCTBUMN JIEMEHTAPHBIX YACTHLL.
57.HacTunpl 1 aHTUYACTHIIBI.
58.I'unepoHsl.
59.CTpaHHOCTh M YETHOCTH JIEMEHTAPHBIX YACTHLL.
60.Knaccuduxanus 31eMeHTapHBIX YaCTHIL.
61.KBapku.
MeToauveckue peKOMEHAALMH 110 OAT0TOBKE K Mpoueaype
OCYIIeCTBJICHHUS IPOMEKYTOYHOM aTTecTAlluu (IK3aMeHY)

[TogroroBka CTYAEHTOB K 5JK3aMEHy BKIIOYAET NPOpPabOTKY JIEKIUH, B
TEUEHUsI BCEro CceMecTpa M  HEMOCPEACTBEHHYIO IOJTrOTOBKY B  JIHH,
NPEAIISCTBYIONMIME  DK3aMEHYy, BKJIOYash IOJTOTOBKY K  KOJUIOKBHYMaw,
TECTUPOBAHUIO, BBITTOJIHEHHUIO JJAOOPATOPHBIX PAOOT U UX 3AIIMTY.

B koHIie cemectpa CTyeHTaM BbLAAIOTCS 3K3aMEHAIMOHHbIE BOMIPOCHL. [1pu
MOATOTOBKE OTBETOB HA BOMPOCHI CTYJICHT JOJKEH MCIOJI30BaTh HE TOJBKO KypC
JIEKIH, HO ¥ OCHOBHYIO U JIOTIOJHUTEIBHYIO JTUTEPATypy Jis BEIPAOOTKH YMEHUS
JlaBaTh Pa3BEPHYTHIE OTBETHI HA TOCTaBJIECHHBIC BOIIPOCHI.

B xoze moAroToBKu CTyJIEHTY HE00X0auMO oOpaniaTh BHUMaHUE HE TOJIbKO
Ha YpOBEHb 3allOMHHAHUA, HO M HAa CTETICHb MOHUMAHMS M3y4aeMbIX BOMPOCOB. A
TO JOCTUraeTcsi HE TMPOCTHIM 3ayYMBAaHUEM, a YCBOCHHEM MPOYHBIX
CHCTEMATU3UPOBAHHBIX 3HAHMN aHAJIUTUYECKUM MbllieHueM. ClenoBaTeabHO,
HETMOCPEJCTBEHHAs! MOJrOTOBKAa K AK3aMEHY JIOJDKHA B Pa3yMHBIX MPOMOPIHUAX
coueTarh M 3allOMUHAHUE, U TTOHUMAaHKE TIPOrpaMMHOI0 MaTepHaia.

ITo peiitunrosoii cucreme B KBI'Y Ha ax3amen Boizensercs 30 6amios. Mx
MOXHO PacHpeeIaTh 0 YPOBHIO 3HAHUS CTYACHTA CJICAYIOIIMM 00pa3om
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Kpumepuu OUCHUBAHUA HA IK3AMEHE

Tabnuya 9
bajnabl Ha 3K3aMeHe
15 6aq0B 20 0a1a 25 0a11a 30 0a10B

Ilocemienue Ilocemienne ITocemienue Ilocemienue
Menee 50 % COCTaBJISIET COCTaBJISIET HE | COCTaBJISIET HE
JIEKIIMOHHBIX U MEHEE 60% | meHee 70 % | meHee 85%
MPAKTUYECKUX JIEKIIMOHHBIX JIEKITMOHHBIX " | JEKIIHOHHBIX u
3aHATUH U MPaKTUYECKUX MPAKTHYECKUX MPAKTUYECKUX
CTYyAEHT He 3HaeT |3aHaTui. CryaeHt | 3aHstuid. CryneHt | 3aHsatuil. CTyAeHT
3HAYUTENBHON IIOBEPXHOCTHO XOpOLLIO 3HAET | B MOJHOM OOBEME
4YacTHU MaTepualia, | 3HaeT  Marepuan | Marepuai, [paMOTHO | 3HaeT  Marepual,
JIOITYCKA€ET OCHOBHBIX MU 10 CYHIECTBY | TPAMOTHO U IO
CYLIECTBEHHBIE pa3leioOB M TEM | U3JIaraeT €ro, | CyIIECTBY U3JIaraeT
OIITNOKH B y4eOHOM JOIyCcKast €ro, He JoIycKas
OTBETax Ha U CITUATIIINHEI, HEKOTOPBIC CYILIECTBEHHBIX
BOIIPOCHI. JTOMyCKaeT HETOYHOCTH B | HETOYHOCTEH B

HETOYHOCTH OTBETE Ha BOMPOC. OTBETE Ha BOIPOC.

OTBETE Ha BOIPOC.

HroroBas OLICHKA BBICTABJIACTCA I10 MATHOAJJIBHON CHCTEME nucxonada U3

TabmuIe! 9.

HIkana oneHKH yCneBaeMoOCTH CTYJICHTOB

Tabnuya 10
CymmMma 6amtoB Orenka
0-35 HEJOMYCK
36-60 HEYJIOBJIETBOPUTEIBHO
61-80 yYAOBJIETBOPUTEITHHO
81-90 XOPOIIIO
91-100 OTJIMYHO

6. MeToguueckne MaTepuaJibl, ONpeae/siolue Npoueaypbl
OLICHUBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH

Pe3y.]'leaTbI 0CBOCHUA NUCHUILJIMHBI, MMOAJEC/KAIINE ITPOBEPKE
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Tabnuya 11

Pe3synbraTel 00yueHus

OcHOBHBIC TTOKa3aTeIn OLICHKH

Bun onenounoro

(KOMITETEeHIINN) pe3yiabTaTOB 00yUYeHUs Marepuana

YK-1.Cnocoben | YK-1.1. OrneHOUHBIC
OCYIIECTBIISATh MOMCK, | 3HaTh: - METOAMKHU TIOMCKa, cOOpa U | MaTeprabl TSt

KPUTHYCCKHI aHATU3 U | 00paboTKH MH(OpMaIuy; IIPOBEACHUA

CHUHTE3 nH(bOpMaInH, | aKTyaJIbHbIE POCCUHCKHUE U KOJUIOKBHYMa,
MPUMEHSTh 3apyOeKHbIC UCTOYHUKU TECTUPOBAHUA n
CHCTEMHBIH oagxoy | HHpopMaiun B chepe NPOME3KY TOUHOH
aTTeCcTaIH

JJIA pemicHuA

IIOCTABJICHHBIX 3aJa4

npohecCHOHABLHON EATENBHOCTH;
METOJ CHCTEMHOTO aHAJIN3a.
YK-1.2.

YMeTb: -IPUMEHSTh METOAUKH
noucka, coopa u 00paboTKH
nH(pOopManny; OCYIIECTBIATH
KPUTUYECKHUM aHAIIN3 U CUHTE3
uH(popManuu, NoTy4eHHOH 13
Pa3HbBIX HCTOYHHUKOB; TPUMEHSThH
CHUCTEMHBIN TIOJXOJ JJISl pEIICHUS
NIOCTABJICHHBIX 33/1a4.

YK-1.3.

Brnanerts: - meronamu noucka, cbopa
U 00pabOTKH, KPUTHYECKOTO
aHanmu3a ¥ CUHTE3a HHpOpMaINY; -
METOAMKON CUCTEMHOTO M0IX0/1a
JUIS PEeLIeHUs] IOCTaBJICHHBIX 3a]1a4.
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OIIK-1. Crnoco6en | OIIK -1.1. OLEHOYHBIE
HCIONIB30BaTh  TOJOKEHHS, | SHACT (QPyHIaMEHTaIbHBIC 3aKOHBI MaTepuabl TUTST
3aKOHBI Hu METOJIbI | IPUPOABLI 1 OCHOBHEBIC MIPOBCACHUA
€CTECTBEHHBIX HAyK U | (pU3HUecKue U MaTEeMaTUYECKUe KOJUJIOKBAYMA,
MaTeMaTuku s peuieHus | 3akonsl OIIK- TECTUPOBAHUS u
3a7a4 WH)XEHEPHOM | 1.2. IIPOMEKY TOUHOH
ACATCIBHOCTH. Ymeer npuMeHsTh (hruznyecKue dTTeCTam i

3aKOHBI 1 MaTEMATUYECKUE

METOABI JUIsl peLIEeHUs 3a/1a4

TEOPETUUECKOI0 U MPUKIIATHOTO

xapakrepa OIIK-

1.3.

Bnaneet HaBbIKaMU UCIIOJIB30BAHUS

3HaHWN (DU3WKU ¥ MAaTEMATUKU TIPH

pelIeHNN TPaKTUYECKHUX 3a/1a4
OIIK-2. Cnoco0Oen | OIIK-2.1. OneHouyHbIe
CaMOCTOSITEIILHO Haxonut n xputnyecku MaTepHaIbl JUTSI
IPOBOIHTB aHAIM3UPYET HH(OPMALINIO, IIPOBEJICHUSA
SKCTIEPUMEHTATBHBIE HEOOXOUMYIO JIJISl pEIICHUS KOJIIOKBHYMa,

noctasiieHHoi 3aaun OIIK- TECTUPOBAHUA u
HUCCIIEA0BaHUA u 2. HpOM@)I(}ITO‘IHOﬁ
HUCITIOJIB30BaTh OCHOBHBIC aTTecTanuu

npuemMbl  00paboOTKH U
TIPEICTABIICHUS
MOJTyYEHHBIX JTaHHBIX.

PaccmatpuBaeT BO3MOKHbBIE
BapHAHTHI PEIICHMS 3a/1a4H,
OLIEHUBAs UX JOCTOMHCTBA U
Hexocratku OIIK-

2.3.

DopMyaupyeT B paMKax
MOCTaBJICHHOM L[EJU MTPOEKTA
COBOKYITHOCTh B3aUMOCBSI3aHHBIX
3a71a4,00€CIIEYNBAIOIINX €€
noctmkenne OIIK-

2.4.

Ornpenensier oxugacMbie
pe3yJIbTaThl PEIICHUS BbIICTICHHBIX
3a7a4

OIIK-2.5.

3HaeT OCHOBHBIE METOIBI 1
Cpe/cTBa MPOBEICHUS
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AKCTIEPUMEHTATLHBIX
HCCIIeOBAHUM, CHCTEMEI
CTaHJapTU3ALUHU U CePTUPUKAIIII
OIIK-2.6.
YMmeet BbIOUpATh CIIOCOOBI U
CpEeICTBA U3MEPEHUN U
MPOBOJIUTH IKCIIEPUMEHTAIIbHbIE
uccienosanus OIIK-
2.7.
Bnaneer cnoco6amu 00paboTKu 1
IpeJICTaBICHUS

MOJTyYE€HHBIX JaHHBIX U
OLICHKH MOTPEIIHOCTH Pe3yIbTaTOB
M3MEPEHUI

7. YueOHO-MeTOAHYEeCKOE o0ecreueHre JTUCIUILTUHBI
7.1. OcHOBHAas JIUTEpaTypa

1. Tpodumona T.U. Kypc dpusuku. M. Axagemus, 2007 r.

2. CagenneB N.B. Towm 3. KBantoBas ontuka. AtomHas pusuka. dusuka sijapa

u yactuil. 1982r.
3. Tpodumona T.W. PykoBoacTBo K perieHuto 3aaad no gusuke. M: 3a-Bo
Opaiit, 2013. - 265 c.

4. OBbC KBI'Y — http://lib.kbsu.ru/Elektronic Resources/Elektronic
Library.aspx/ .

7.2 JlonoJHUTEILHAS JUTEPaTypa

1. Tonsaun JI.JI., HoBukosa I'.1. KBanToBas ¢usuka. BBogHbIi KypC. -
MockBa: UHCTUTYT KOMIIbIOTEpHBIX HccnenoBaHui. 2002. -496 c.

2. Myxun K.H. DkcniepumenTansHas siaepHas ¢puzuka. Gusrnka aToMHOTO
anpa.M. DA. 1983 r.

3. CuyxuH /[.B. Tom 5. Yacts 2. Snepnas ¢pusuka. M. Hayka, 1989 1.

7.3. Ilepuoanyeckue u3aaHusi

1. Hayuno- nmonyssipHbIi )xypHan "Atom".
2. Kypnan «SAnepnas pusukay.
3. Kypnan «®Du3rka 3JIEMEHTAPHBIX YACTHLl K ATOMHOTO SIPay.

7.4. UHTEpHET-pecypChl
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1. http://www.mipt.ru («®uszuka. V4. nocooue» M. ,2000, I'magyn A.J1.) 2.
www.karelia.ru/psu/Chairs/KOF/ («®@u3uka mis crynearos» [IETPI'Y, 2004,
Hozapos A.1.).

3. OBC «Koncynprant cryaenra» (Jorosop Nel22 CJI/09-18 ot 17.09.2018 1.)

7.5. MeToauyeckue yKasaHHus 110 IPOBEACHUIO YUYCOHBIX 3aHATHI H
OPraHM3alusA CAMOCTOATEIbHON pa0dOThI CTYACHTA

7.5.1. MeToanveckue peKOMEHIAUMH K YTEHUIO JIEKIM I

OcCHOBHBIMH (pOpMaMM OpPraHU3alUU YUYE€OHBIX 3aHATHI MO JUCUUILIINHE
«ATomMHas W saepHas GU3MKA» SBISIOTCS  JIGKIMM W oOmedu3ndeckuit
MPAKTUKYM.

[Tpy NOArOTOBKE JEKIMOHHBIX 3aHATUHI NPENoJaBaTeib JOHKEH
OINPEIENNTD LIEJU U 33J]a4M JIEKI[UH, pa3padoTaTh IJIaH IPOBEACHHUS JIEKIIUH,
OCYILIECTBUTh TOAO0P JUTEPATYPbI (03HAKOMUTH C MEPUOINIECKUMU
U3JIaHUSAMM 110 TEME JIEKLUI), 0TOOp HEOOXOAUMOr0 U TOCTATOYHOT'O 110
COJepKaHUI0 yueOHOro MaTepuana. JIekrop onpeaenseT METObl, IPUEMBI U
CpEIICTBA MOICPKAHUS HHTEpECa, BHUMAHUS, CTUMYJIMPOBAHUS TBOPUYECKOTO
MBILLIEHUS] CTYI€HTOB.

Jlexiusi MOJDKHA BKJIIOYATh B KAueCTBE JTAoOB  (POPMYIUPOBKY TEMBI
JEeKIUH, IepeyeHb BOMPOCOB, M3JI0XKEHUE BBOJAHOM 4YacTH, OCHOBHOM 4YacTH,
KpaTKHE BBIBOABI IO KAXKIOMY pPACCMOTPEHHOMY BOIPOCY, 3aMEYaHHe MU
PEKOMEHJAMU JIUTEPATYPHBIX UCTOYHUKOB IO M3JIaraeMbIM BolpocaM. Eciu
OUepeIHOE 3aHATHE ABJSIETCS  MPOAODKEHHMEM  MPEbIAyIIeH JIeKIHH,
1es1ecoo0pa3Ho  KpaTko c(opMyJIUpOBaTh IOJIYYEHHOE paHee pe3yJIbTaThl,
HEOOXOJUMbIE JUIsl TIOHMMAaHUS W YCBOGHHS  M3y4yaeMbIX BOIpocoB. B
3aKJIFOUYMTENBHON YacTH JICKIMH JKEeJaTeIbHO 0000muTs Hanbosiee BaKHbIE U
CYLIECTBEHHbIE MOMEHTHI JIEKLIUHU, CJEJIaTh BBIBOJBI, a TaKKe CHOPMYIHPOBAThH
3aJa4y U1 CaMOCTOSITENIbHOM pabOThl CTYJIEHTOB U yKa3aTb PEKOMEHIYEMYIO
autepatypy. LlenecooOpa3Hoil Takke OCTaBUTh BpeMs JUIsl OTBETa Ha BOMPOCHI
CTYJEHTOB U BO3MOKHYIO JUCKYCCHIO IO U3JI0)KEHHOMY MaTepHajly Ha JIEKIUH.

CopeprkaHue JEKIUU 110 JaHHOW JUCITUTUIMHE JI0JDKHO COOTBETCTBOBATH
TUAAKTHYECKUM MPUHITATIAM, KOTOPbIE 00ECIIEYUBAIOT COOTBETCTBUE
U3JIaraeMoro MaTepualia Hay4dHO-METOIMYECKUM OCHOBAM MearoruaecKoiu
nestenbHoCTH. OCHOBHBIMU M3 HUX SBJISIOTCS 1EITOCTHOCTh, HAYYHOCTD,
JOCTYTHOCTh, CHCTEMAaTUYHOCTh M HATJISTHOCTb.

D¢} PeKTUBHOCTD JEKIMHA MOXKET OBITH TTOBBINICHA 32 CYET PAIIMOHATHLHOTO
WCITIOJIb30BAHUS TEXHUUECKUX CPeACTB. KOMIUICKTHI TEXHUYECKUX CPEIICTB
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HEOO0XO0UMO FOTOBUTH K KaX10H JIEKIIMM 3a0J1arOBPEMEHHO, HE NIEperpyxas
UMU ayJUTOPHIO.

CymectByeT KinaccuduKanus JICKIUMA 10 TUIIAM U METOJaM HX
poBeJeHUs (BBOJHAS, YCTAaHOBOYHAsA, IpOrpaMMHasi, 0030pHasi, UTOroBas U
ap.). [Ipu u3n0x)eHnu NporpaMMHOTO MaTepuraia 1Mo JaHHON TUCIUIUINHE Ha
JEKIUSAX PEKOMEHIYETCs IHUPOKOE UCTO0Ib30BaHUE CPEACTB HH(POPMAIIMOHHO-
KoMMYHHKAIMOHHBIX TexHonoruu (MKT) wim ayano-BuAeOTEXHUKH.
[TonroroBka BUJEO — JIEKIIUA COCTOUT B MEPEKOIUPOBAHUH,
NEPEKOHCTPYUPOBAHUN yueOHOU HH(POPMAIIMH TI0 TEME B BU3yaJIbHYIO (OpMY
JUISL IPEIBSBICHUS CTYAEHTaM 4epe3 TEXHUUECKHUE CPeJICTBA O0yUEHUs WIN
CXEMBI, PUCYHKH, YEPTEHKH.

7.5.2. Kpurepuu OleHKH JIEKIMH

AHanu3 kauecTBa JICKIIUKU CTPOUTCA U3 OLICHKH COJACPIKAHNA, MCTOAUKHU

YTCHUA, OpraHu3aliiu JICKIWHU, pYKOBOACTBA pa60T0171 CTYACHTOB Ha JICKIIHUH,
JICKTOPCKUX JJAHHBIX IPEIIOAaBaTCIIA, PC3YJIbTAaTUBHOCTH JICKIIUU. OHeHKa
CoacpKaHuy JICKIUN

1.CooTBeTCTBHE TEMBI U COJICPKAHUS JICKIIUU TEMATUIECKOMY TUIAHy M Y4ECOHOU
IIporpaMMe Kypca.

2.
3.
4.

l.

HayuyHoCTb, COOTBETCTBHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU.
TOYHOCTH HUCTIIOJIB3YEMON HAYYHOU TEPMHUHOJIOTHUH.
NudpopMaTUBHOCTD; paCKPHITHE OCHOBHBIX MOHATHI TEMbI; COUETaHUE
TEOPETUYECKOr0 MaTepraia ¢ KOHKPETHbIMU IIPUMEPAMHU.

. Peanm3anyst npyHIMIIa OPraHMveCcKOM CBSI3U TEOPUU € TPAKTUKOM; PACKPBITHE

MPAKTUICCKOI'0 3HAYCHUA N3JIAIraCMbIX TCOPCTUUCCKUX IIOJIOKECHHUH.

. Peanu3anus BHyTpH NpeAMETHBIX U MEXIUCLUIIIMHAPHBIX CBSA3EH.
. CBa3b ¢ nipoduiieM MoJAroTOBKU CTYJEHTOB, UX Oy IyIIei CIeNUaTbHOCTHIO.
. CooTHoOIIEHHE CO/IepKAHUS JIEKIIUU C COIepKAaHUEM yueOHUKa (M3J1araeTcst

MaTepHall, KOTOPOTO HET B yUeOHUKE; Pa3bICHSIIOTCS 0CO00 CI0KHBIE BOTIPOCHI,
JaeTcs 3a/laHue CaMOCTOSITENTLHO MPOpadaThIBaTh YacTh MaTepuaa 1o
y4eOHUKY, IEPECKA3bIBACTCS YUCOHUK U T.I1.).

OueHKa MeTOIUMKH YTEHUS JIEKIIUH
JunakTuaeckass 000CHOBAaHHOCTH MCIIOJIB3yEeMOT0 BUA JIEKIIUU U

COOTBETCTBYIOIIHX €My (JOPM U METOJIOB U3JIOKEHUSI MaTEpHaa.

2.CTpyKTypUpPOBAHHOCTh COAEPAKAHUS JIEKIMU: HAJTMYUE [IJIaHa, CITMCKa
PEKOMEHTyEeMOM JINTEPATYPBI, BBOJIHOM, OCHOBHOW M 3aKJIFOUUTEIIBHON YaCTH

JIEKIIUU.

3.AKHGHTI/IpOBaHHe BHHUMAHHUA ayAUTOPHUHU Ha OCHOBHBIX ITOJIOKCHHAX W BBIBOJAAX

JIEKIIUU.
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4. PalnoHaJIbHOE COUYETAaHME METOAUYECKUX MTPUEMOB TPAIULIMOHHOM Me1aroruku
¥ HOBBIX METO/IOB 00yueHus (IpoOIeMHOT0, MPOTPAMMHOTO, KOHTEKCTHOTO,
NESATeTLHOCTHOTO U JIp.).

5.JIornYHOCTb, 10KA3aTEIBHOCTh U ApTyMEHTUPOBAHHOCTD M3JI05KEHUSI.
6.5cHOCTb U JOCTYMHOCTh MaTepuasa ¢ y4eTOM MOJTOTOBICHHOCTH 00y4aeMbIX.
7.COOTBETCTBUE TEMIIOB U3JI05KEHHUSI BOBMOKHOCTSIM €0 BOCIIPUSTHS U BEJICHUS
3aIucen CTyJEHTaMH.

8.Mcnonb30oBaHne METOI0B AKTUBU3AIIMU MBIIICHUS CTYACHTOB.
9.Mcnonp30BaHKe NpUEMOB 3aKperieHrus nHhopMaiuu (MOBTOPEHKE, BKIIOUCHHE
BOIIPOCOB Ha MPOBEPKY BHUMAHUSI, YCBOCHUS U T.II., IOJIBEJICHUE UTOTOB B KOHIIE
PacCMOTPEHUS KaXK0TO BONPOCA, B KOHIIE BCEHl JIEKIUN).

10.Mcnionp30oBanue 3amuceil Ha JOCKE, HATVISIIHBIX I0OCOOHIA.

11.Mcnionp30Banue pa3gaTOuHOTO MaTeprasa Ha JICKIHH.

12.Ucnonw3oBanue UKT.

OueHka opraHu3anu JeKUuu

1.CooTBeTcTBHE JIEKIIMU Y4EOHOMY PacUCaHUIO.

2.YeTKkoCTh Hayasa JEKIUH (3a7epkKa BO BpEMEHHU, BXO/1 JICKTOpa B ayIUTOPHUIO,
NPUBETCTBHE, yIAYHOCTh MEPBHIX (ppa3 u T.IL.).
3. ITocemnaeMoCTh JEKIUU CTYACHTAMM.

4. JIuciyIuinHa Ha JCKIHH.

S.PanmoHabHOE pacrpenesieHue BpEMEHU Ha JIEKIUH.

6.COoOTBETCTBUE ayJUTOPUHU, B KOTOPOI TPOBOJIUTCS JIEKIUS, COBPEMEHHBIM
HOPMaM # TPEOOBAHUAM (JIOCTATOYHASI BMECTUMOCTH, BO3MOKHOCTh
ucnonbzoBanus TCO, odpopMiIeHHBIC | T.11.).

7.Hanuune nHeo0xoauMbIx cpeAcTB HarassgHocTH u TC.

OueHka pykoBoACTBa padoToil CTYIeHTOB HA JIEKIIUU
1.OcyuiecTBieHre KOHTPOJIS 3a BEICHUEM CTYICHTAMM KOHCIIEKTA JIEKIUH.
2.0ka3aHue CTyJICHTaM MOMOIILU B BEJICHUU 3aMUCH JICKIIUHU (aKILIEHTUPOBAHUE
M3JIOKEHUSI MaTepuasa JICKIIUU, BbIJICJIEHUE T0JIOCOM, MHTOHAILIMEH, TEMIIOM PeUH
HanOoJee BaKHOW MH(POpMAITUH, UCIIOIb30BaHUE TIay3 JIJIS 3aITUCH TaOIuII,
BBIYEPUMBAHUS CXEM U T.II.).
3.IIpocMOTp KOHCIIEKTOB JIEKIMI CTYJACHTOB (J10, BO BpeMs, IMOCIIE JCKIIUH).
4.Vcnionb30BaHUE IPUEMOB MOJJEPKAaHUSI BHUMAHUS U CHSITUS YCTalOCTH
CTYJICHTOB Ha JICKIIUH (PUTOPUYECKHUE BOTIPOCHI, IITYTKH, HCTOPHUIECKHE IKCKYPCHI,
pacckasbl U3 )KU3HU 3aMeUaTesIbHbIX JIFOJICH, U3 OIbITa HAy4YHO-
HCCIIEeIOBATENbCKOM, TBOPUECKOM pabOThI MpernoaBaTes U T.11.).
5.Pa3pemnieHue 3a1aBaTh BOIPOCHI JIEKTOPY (B XOJ€ JICKIIMHU WJIU MOCIIEC HEe).
6.CornacoBanue coo0I1aeMoro Ha JICKIIUA MaTepHraia ¢ COJEepKaHUEM IPYTUX
BUJIOB ayJIUTOPHOM M CAaMOCTOSITEIbHON pabOTHI CTYACHTOB.
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Ouenka pe3yJIbTATUBHOCTH JICKIIUH
1.Crenens peai3aluy miaHa JCKUUU (IIOTHAs, YACTUYHAsA).
2.CreneHp MOJHOTHI U TOYHOCTH PACCMOTPEHUSI OCHOBHBIX BOTIPOCOB, PACKPHITHE
TEMBbI JIEKIIUH.
3.MudopmanmonHo-1M03HABaTEIbHAS TICHHOCTH JICKITHH.
4.BocnuraresbHOE BO3JECHCTBUE JICKIIUH.

8.MarepuajbHO-TEXHUYECKOE O0ecTeYeHne U CIUTITUHbI

MarepuanibHO-TEXHUYECKYIO 0a3y NIl IPOBEICHUS 3aHATUH 1O TUCUUIIIINHE
COCTaBJIAOT:

-JIekunoHHas YacTh Kypca npoBoautcs B ayautopun Nel34, ocHailieHHOM
o0opy0oBaHuEM, 00ECIIEUMBAIOIINM PEATU3ALINI0 HHTEPAKTUBHBIX
00pa30BaTeIbHBIX TEXHOJIOTUH, a TAK)KE CETEBBIM 000pYA0BaHUEM,
MO3BOJISIOLIMM PeAIM30BaTh BO3MOKHOCTH 00pa30BaTeNIbHbIX TEXHOJIOTHI U
TEXHOJIOT'MH ONIEPATUBHOTO JIOCTYIa K MH(OPMALIMOHHBIM pPECypcaM;

-DNEeKTPOHHbIE BEPCUU JIEKIIUH, YHEOHMKOB U METOIMYECKHUMHU MaTepHUaiaMu
JUIsL KOHTPOJIBHBIX MEPONPUATUN (3a4aHUSAMU Ul  KOJUIOKBUYMOB, TECTOB,
9K3aMEHALMOHHBIMU OUIICTAMH);

-Kuunxuepiit pony 6udbIMOTEKN;

[IpakTnueckne 3aHATHS NpoBomATca B ayauropuu Nel34, ocnameHHOU
000py10BaHUEM, o0ecrneurBaroIIUM peanu3anumo WHTEPaKTUBHBIX
0o0pa30BaTeIbHBIX TEXHOJIOTUM, a TAK)KE CETEBBIM 00O0pYA0BAHUEM, ITO3BOJISIOIIUM
peaqn30BaTh BO3MOXHOCTH O0Opa30BaTENbHBIX TEXHOJOTUH M TEXHOJOTUHU
OMEpPATUBHOIO JOCTYIA K UHPOPMALMOHHBIM PECYPCaAM.

- [lepeuens mporpaMMHBIX TPOYKTOB BKIIFOYAET :

. [Tponyktet MICROCOFT (Desktop Education ALNG LicSaPk OLVS
Academic Edition Enterprise) noanucka (Open Value Subscription) Ne V
2123829; « Kaspersky Endpoint Security Cranaaptabiii Russian Edition Ne
JHLIEH3UN

17E0-180427-050836-287-197;

. Academic MathCAD License;

. [TakeT matemaTudeckoro ananmm3a SMath Studio (6ecrutataoe I10);

. Cucrema noctpoenue rpagukoB SciDAVis (6ecrmataoe 110);

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

Cucrema sokansHOM cetu KBI'Y  mpemocrtaBisseT  BO3MOXKHOCTh
OJTHOBPEMEHHOM pabOThl OOJIBIIOr0 KOJWYECTBA IOJIh30BATENICH KaK B JIOKAIHHOM
CeTH By3a, Tak W uyepe3 ceTh «HMHTepHET» C coOmoeHreM TpeOoBaHU
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nH()OPMAIIMOHHONW OE€30MacCHOCTH W OTPaHMYEHUEM JOCTyna K WHGOpMaIuu.
OnekTpoHHas HMHQpOpMAIMOHHO — oOpa3oBarenbHas cpega KbBI'Y  mosBossieT

OCYIIECTBIATH paboTy 00yuaromuxcs U3 J1t000i TOUKH JOCTYTIa, B TOM YHCIIE U3BHE
BYy3a.
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JIucT u3MeHnennii B padoyeil mporpamMMe JUCUHUIIMHBI «ATOMHAS U siIePHasA
¢puszuka» no HanpapjeHuo noaAroroBku 11.03.04 - JnekTpoHuKa
HAHOYJIEKTPOHUKA Ha 2023 - 2024 yu. 1.

No OnemeHT (myHKT) PIT/] [IepeueHbr BHOCUMBIX [Ipumeyanue
n/o M3MEHEHUHM (JIOTIOJTHECHU )

OO6cy>xaeHa U peKOMEH1I0BaHa Ha 3acelaHuH Kadeapbl AJIEKTPOHUKH U

U (HPOBBIX HHOOPMAITMOHHBIX TEXHOJIOTHH TTPOTOKOIT No oT
« » 2023 1.
3aB. kadeapoit Temes P.I1I.

30



