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1. HCJII/I H 3aJaY1 OCBOCHUA JHUCIHUIIINHBI

1.1. Henn:

0oOy4eHHs CTYJIEHTOB OCHOBAM M METOJ[aM HCCJIEIOBAHUS aTOMHOM U s1iep-
HOM (hU3UKHU.
1.2. 3apaum:

- 03HAKOMMTH CTYJEHTOB C OCHOBHBIMHU 3aKOHAMM H SIBJICHUSIMU aTOMHOMU U
AepHON (PUBMKH U C UX TEOPETHUUECKON MHTEpIpeTalneH;

- JIaTh YETKOE MPEICTaBICHUE O IPaHHUIIAX TPUMEHUMOCTH (PU3NYECKHUX
MOJICJIE U TUIIOTE3;

- 03HaKOMHTb CTYJEHTa C COBPEMEHHBIMU JOCTHKEHUSIMU aTOMHOU U siiep-
HOM (PM3UKHU U UCTIOJIH30BAHUEM MX B HAYKE U TEXHUKE;

- copMHUPOBATH HABBIKU SKCIIEPUMEHTAIILHON pabOThl B 00J1aCTH aTOMHOM
U SiIepHOU (PU3UKH;

- 1aTh HAaBBIKK pacyeTa PU3NYECKUX XapaKTEPUCTHK aTOMOB U sJIEP.
1.3.BbinoJsiHenne TpedGoBaHuii npogecCHOHAIBHBIX CTAHIAPTOB

2. Mecto aucuuniauabl B cTpykrype OIIOII BO

JucuuminHa OTHOCUTCA K 0Oa3oBoid 4acTh ydeOHoro mukima — bl
MAaTEMATUYECKUN U €CTECTBEHHOHAYYHBIN ITUKII.

JlucruminHa mpeaHa3HaueHa JUisl CTYJEHTOB OYHOM (opMbl OOY4YEHHS IO
HarpasiieHnto noarotoBku 11.03.03 KoHcTpynpoBaHue 3JIEKTPOHHBIX CPEACTB, S
cemMecTpa, 3 roja o0y4eHHsI © OTHOCHUTCS K JUCIIUIUIMHAM BapUaTUBHOM YaCTH.

OcHOBOM [JisI W3y4YEHHs] JUCHMIUIMHBL SIBJISIETCA KypChl MaTeMaTHKH,
AJIEKTPUYECTBA U ONTHUKHU.

3. TpeOoBaHuA K pe3yibTaTaM OCBOEHHS COAECPKAHUA TUCUMIIIMHBI

[Iponecc U3ydeHus: AUCHUIUIMHBI HAMpaBJieH Ha (OPMUPOBAHUE DJIEMEHTOB
CIEIYIOIINX KOMIICTECHIUM:
Cnoco0eH HCTOJIb30BaTh MOJIOKEHUS, 3aKOHBI M METOJIbl €CTEeCTBEHHBIX
HayK 1 MaTEMAaTUKU IS pelICHUS 3a/1ad uHxKeHepHo nestenbHocTH (OIK-1);
CrnocobeH  camMOCTOATENBHO  MPOBOJUTH  DKCIEPUMEHTAIBHBIC

UCCJIEIOBAHUSI U HUCIOJb30BaTh OCHOBHBIE TMIPUEMBI 00pabOTKHM U

npeacTapiieHus nojiydeHHbIx ganHbix (OIIK - 2).

B pe3ynbraTe 0CBOCHUS TUCHUILUIMHBI CTYACHT JOJKEH:
3HATH:



— TMOPSIKHA (PU3NUECKUX BEIHMUYMH B aTOMHOM U SAIEPHON (PU3UKE;

— HCTOPUYECKHUE aCIEKThl PA3BUTHUS aTOMHOW U SAEPHON PU3UKY;

— OCHOBHbIE MPHUHLMIIBI W 3aKOHBl aTOMHOW M SAEpPHOW (PU3MKH, OCHOBHBIC
¢usznyeckue  aTOMHO-SICPHBIE  ABJICHUS,  METOJAbl  HAOJIOACHUS |
AKCIIEPUMEHTAJIBHBIE UCCIICIOBAHMS;

— TpaHULBI IPUMEHUMOCTH HU3MUYECKUX MOJENIeH aTOMa U aTOMHOTO sIJIpa;

Ymersb:

— TOJIKOBaTh CMBICH (PU3MUECKHX BEIUYUH U NOHATUN, (OPMYIUPOBATH OCHOBHBIE
[IOJIO’KEHUSI aTOMHOM U SIEPHON (PU3UKY;

— HCIOJIb30BaTh MaTEMAaTUYECKUH ammapar;

— MOJb30BAaThCAd E€AUHUIAMU HM3MEPEHUs (PU3HUYECKUX BEIUYHMH, HPUHSATHIMH B
aTOMHOU U AIepHON (pU3UKe;

— HUCIOJIb30BaTh Pa3/IMYHbIE METOAUKU MPOBEACHUA (U3UUECKUX H3MEPEHUN Hu
00pabOTKH 3KCIIEPUMEHTANIbHBIX JaHHbIX;

— (hopMynHpoOBaTh BHIBOJBI IO pe3ysibTaTaM (PU3NYECKUX IKCIIEPUMEHTOB;

— peunaTh CTaHAAPTHBIE 33/1a4M U 33]1a4M MOBBIIIEHHOMN TPYIHOCTH.

Baagerts:
paboToii ¢ mpocTeHmmuMu pu3nIecKuMH MpudopaMu MO0 AaTOMHOM U SIIepHOU (hU3HUKE,
METOJUKOM 00pabOTKH PE3yIbTaTOB SKCIIEPUMEHTOB.

4. Conep:kaHne U CTPYKTYpa TUCIHUATIJIMHBI
4.1. Conep:xaHue QU CHUIINHBI

Tabnuya 1.
Ne | HaumenoBanue | ConeprkaHue pasjesna/TeMbl Konkon- | dopwt
Tponmupye- TEKYIIIEro
/11 pa3,[[ej1a/ TEMBbI MBIX KOMIIe- | KOHTPOJIS
TEHIIUS




KBanToBas npu-
poJia U3IIy4eHUS

TemnoBoe M3JIy4eHUE U JIFOMUHECIIEH-
nus. 3akoH Kupxroda. 3akon Creda-
Ha—bonbimana. 3akoH cMmenieHus: Bu-
Ha. @opmyna Panes—/lxunca. Pop-
myna [lmanka. ' umoresa o kBaHTax.
®otorddext. YpaBHeHre DUHIITEIHA
st pororddexra. JHEPrust U UM-
nyJsbc poToHa. JlaBneHue cBera.
Oddexr KomnroHa u ero snemeHrap-
Has Teopusi. ETMHCTBO KOpITyCKYIIsp-
HBIX U BOJTHOBBIX CBOMCTB DJICKTPO-
MarHUTHOTO M3Ty4eHUSI.

OIIK-1
OIIK-2

JIP.K,

DJEeMEHTHI COo-
BpEMEHHOU (u-
3UKH aTOMOB H
MOJIEKYI.

ATOM BOJIOpPO/Ia B KBAHTOBON MEXaHU-
Ke. 1S-coCTOsIHME 3JIEKTPOHA B aTOME
Bojiopoaa. CnuH 3nektpoHa. CnuHO-
BO€ KBaHTOBOE yucio. [Ipuanun [1ay-
mu. Pacripenienenre 2JIeKTpOHOB B
aToMe 1o coctossHusM. [lepronnye-
CKasl CUCTeMa 3JIEMEHTOB MeHienee-
Ba. PeHTreHoBckue criekTpbl. Mose-
KYJIbl: XUMUYECKUE CBSI3U, IOHATHE 00
SHEPreTUYECKUX YPOBHAX. MoJieky-
JsipHbIe cieKTpbl. KoMOUHAIIMOHHOE
paccestnue ceeta. [lornomenue.
CHoHTaHHOE U BBIHYKJIEHHOE U3TY-
yeHus. ONTU4YeCKHEe KBAHTOBBIE T€HE-
paTophl (J1a3epsl).

OIIK-1
OIIK-2

JIP.K,




3 Onementsl ¢u- | Pazmep, cocta u 3apsg atromuoro sa- | OINK-1 | JIPK,
3UKM aTOMHOI0 | pa. MaccoBoe u 3apsii0BO€E YUCIa. OIIK-2 | T
saapa CnuH sigpa ¥ €ro MarHUTHBIA MOMEHT.
Anepnsie cuibl. Monenu snpa. Pa-
JTMOAKTUBHOE U3JIyYEHUE U €T0 BUIBI.
3aKkOoH paAno0aKTUBHOTO pacraja. pa-
BUJIA CMEIIEHUS. 3aKOHOMEPHOCTH OL-

pacnaga. £ -pacnan. Heifrpuso.
["'amMa-n31y4deHue 1 €ero CBOMCTBA.

Pe3oHaHCHOE MOTIONIEHUE Y-3]Ty4EHUS
(Opdext Méccbayrpa). MeTo bl Ha-
OJIFOICHUS ¥ PETUCTPALIMK PATHOAK-
THUBHBIX U3JIYYEHUW U YACTHII.
SnepHbIe peakuuy U UX OCHOBHBIE
tunbl. [To3utpon. B -pacmam. Diek-
TPOHHBIN 3axBaT. OTKPBITHE HEUTPO-
Ha. SlmepHble peakuuu noj AeHCTBUEM
HEUTPOHOB. Peaknus nemenus sapa.
Lennasa peakuus nenenus. [lonstue o
SIIEPHOU 3HEepreTuke. Peakuus cuHTe-
3a aToMHBIX sep. [Ipobnema ynpas-
JSIEMBIX TEPMOSIAEPHBIX PEAKIIMIA.

4 DJeMEeHTHI Kocmuueckoe nznyuenue. Mrwoonst n | OIIK-1 | JIP,K,
buzuku uX cBoucTBa. Me3onsl u ux cBorctBa. | OIIK-2 | T
AJIEMEHTAPHBIX | THIBI B3aNMOJECUCTBUIN IIIEMEHTAP-
YaCTHI] HBIX YacTull. YaCTUIIbI U aHTUYACTHU-
upl. ['uneponsl. CTpaHHOCTB U 4eT-
HOCTb JJIEMEHTapHbIX yactull. Knac-
cu(uUKaIus MEeMEHTAPHbBIX YaCTHII.

KBapku.

Bua uToroBoro KOHTpoJIs 3auet

4.2. CTpyKTypa AUCUMILIHHBI
4.2.1. O0masi TPyA0€MKOCTh IUCHUILIMHBI COCTABJIsIET 33a4E€THBIX €IMHUIIbI

(1084acoB)
Tabnuya 2

Bun paGotsr TpyIoeMKOCTh, 4acsl




S cemecTp Bceero

Oo01mas Tpy10eMKOCTh 108 108
Konmaxkmmnasa paboma: 51 51
Jexyuu (J1) 34 34
Jlabopamopnwie 3auamus (J13) 17 17
Illpaxmuueckue 3anamus (113)

CamocmosamenvHas paboma (8 ua- 48 48
cax):

3ayeT 9 9
Buja npome:xyTouHO# aTTecTalNu 3aueTr 3aueTr

4.2.2. JIeKIIMOHHBIE 3AHATHSA

Tabnuua
Ne | Temsr
n/m
1 KopmyckyssipHble CBOKMCTBA JIEKTPOMAarHUTHOTO U3JIyYEHHUS: TEIIIOBOE

H3JIYUYCHHUC, (1)0pMYJIa HJ'IaHKa; THUIIOTC3a O KBaHTaX, CAMHCTBO
KOPITYCKYJISIPHBIX U BOJTHOBBIX CBOMCTB QJICKTPOMAIrHUTHOI'O U3JTYYCHUS.

2 . : : .
BonnoBsie cBoiicTBa yacTuil: HoTodPdeKT; SHePTrHs U UMIYJILC HOTOHA,
nasieHue ceera; rhdext Komnrona.

3 KopryckynsipHO-BOJTHOBOM JyaJIi3M CBOMCTB BElIECTBA: runote3a Jlyu ne
Bbpoitns; dopmyna ne bpoitns; onbitet K. JaBuccona u JI. [Ixxepmepa,
I1.C. TaprakoBckoro u I'. Tomcona, B. A. ®abpukanra.

4 BonnoBas (hyHKLMS: HEKOTOpbIE CBOMCTBA BOJIH Jie bpoils.

CooTHo1IEHNE HEOTPEAETEHHOCTEN
BonnoBast GyHKIIMS U €€ CTaTUCTUYECKUIM CMBICIL.

5 VYpaBuenue lllpenunrepa: odmiee ypaBuenue llpenunrepa; ypaBHeHue
[Ipenunrepa A1t CTaIlMOHAPHBIX COCTOSIHUM; IBUKEHNUE CBOOOHON YaCTHIIbI;
YacTHUIIa B OJTHOMEPHOMN MPSMOYTOJbHON «ITOTEHIIUAIBHON sIME»C OECKOHEUHO
BBICOKMMH «CTEHKaAMM»; TPOXOKICHUE YACTUIIBI CKBO3b OTEHIIMATbHBIN
Oapbep.

6 TynnenbHbIN 3G(DEKT; TMHEHHBIA TAPMOHUYECKUM
OCIIIJIIISATOP B KBAHTOBON MEXaHHUKE.

7 Mopenu atroma Tomcona u Pezepdopaa. Jluneituatsiii criekTp
aroma Bojgopoza. Ilocrynarer bopa.
OmnbiTel @panka u ['epua. Cnektp atoma Bogopoaa no bopy.




ATtoMm BOJOpPOJa B KBAaHTOBOW MEXAaHUKE.
Is- CoctosiHue QJICKTpPOHA B aTOMC BOAOPOI4.

Crun 9JICKTpPOHA. CnuHOBOE KBAaHTOBOE YMCIIO.
TO)KI[eCTBeHHBIe qaCTHILBI. HpI/IHHI/IH HCPA3JIIMINMOCTH TOKACCTBCHHBIX YaCTHUIL

10

[Tpyuaumn Iaymu. Pactipenenenue aneKTpoHOB B aTOME 110 COCTOSIHUSIM.
Ilepnonnueckas cuctema 3J1eMEeHTOB MeHieneeBa. PEHTTEHOBCKHE CIIEKTPBI.

11

Mounekyibl: XUMHYECKHUE CBS3H, IIOHATHE 00 SHEPTETUUECKUX YPOBHSIX.
MounekyispHble cieKTpbl. KOMOMHAIMOHHOE paccesiHue CBETA.
[Tornmomenrie. CHOHTAHHOE U BBIHYKJIEHHOE U3Ty4eHUs. ONTHYecKue
KBAaHTOBbIEC T€HEPATOPHI (J1a3ephl).

12

Pa3mep, cocTaB u 3aps aToMHOTO sipa. MaccoBoe u 3apsiioBoe uucina. Jledexr
MacCChl U SHEPTUs CBS3HU siApa.

13

CnuH s1pa 1 €ro MarHUTHBIA MOMEHT.
SAnepubie cuibl. Mojienu siapa.

14

PannoakTuBHOE U3TyUYE€HHE U €TO BUJIBI.
3aKOH paJMOaKTUBHOrO pacnajaa. [IpaBuna cmemenusa. 3akOHOMEPHOCTH

o-pacnana. B-Pacnaa. Heittpuno. 'amma-u3nydeHue u ero CBOMCTBA.

Mertoapl HAOJIIOACHUS U PETUCTPALIMU PAAMOAKTUBHBIX U3IIYyYCHUHN U
YaCTHIL.

15

SlnepHbIe peaky U UX OCHOBHBIC THIIbI.

Peakuums nenenus siapa. Llennasa peakuus aenenus. [lonsatue o saepHou
sHepreTuke. Peakius cuHte3a aToMHBIX siaep. [Ipobiema ynpaBiasieMbIx
TEPMOSIIEPHBIX PEAKIUH.

16

Kocmuueckoe nznydenue.
MIOOHEBI 1 UX CBOICTBA.
Me3oHEI 1 UX CBOUCTBA

17

Tunel B3aMMOIEUCTBUN JIEMEHTAPHBIX YaCTHLI.
Yacrtuiel 1 anTudacTulbl. ' uneponsl. CTpaHHOCTH
Y YETHOCTb DJIEMEHTAPHBIX YACTHILI.
Knaccudukanus snementapasix yactuil. Kapku.

4.2.3. IIpakTnueckue 3aHATHS (CEMUHAPBHI)

Tabnuya 4




Ne | Temsl

n/m

1 KBanTOBas npupoaa usinydeHus

2 DJIeMEHThI KBAHTOBOM MEXaHUKHU

3 DneMeHThI (PU3UKU aTOMOB U MOJICKYJT
4 DneMeHThl (PU3UKU aTOMHOTO spa

MeToanuyeckue peKoOMeHIAIUU 10 MPOBECHUI0 MPAKTHYECKUX 3aAHATHI

[IpakTUueckue 3aHATUS JOJIKHBI 0OecrieunBaTh (HOPMUPOBAHUE, TIPEXKIC
BCEr0, KOMIIOHEHTOB «YMETh) 3aIaHHBIX JTUCHUIUVIMHAPHBIX KoMneTeHuun. [Ipak-
TUYECKUE 3aHATHUS 110 JUCHUIUIMHE TOJKHBI OBITh OPUEHTUPOBAHBI, KaK MPaBUIIO,
Ha pellieHrEe TUTIOBBIX (0a30BbIX) 33714, B OyayIliel mpodeccuoHanbHOM NesTelNb-
HOCTH C UCIIOJB30BaHUEM METOJIOB, METOJIUK, (OPMYJI, TOAXO0B, AITOPUTMOB,
MOZEJIEN U IPOYUX, U3TI0KEHHBIX HA JIEKIUAX B MaTepHraiax, BBIHECEHHbIX Ha ca-
MOCTOSITEJIbHYIO padoTy.

[IpakTuyeckue 3aHITHS 110 AUCHUILIMHE 11€JI€CO00pa3HO MPEAYyCMOTPETh
(TIp¥ HaTMYMU BO3MOKHOCTH) BO BCEX MOJYJISX U, KaK MPaBUIIO, CIEAYET HEMo-
CPEACTBEHHO 3a U3YYEHUEM Ha JICKIUIX TEOPETUUECKNX MaTepraiioB. [Ipu atom
OHM IPEANIECTBYIOT BblJlaue CTyJCHTaM 3aJlaHU Ha CaMOCTOATEIIbHYIO paboTy.

[To mucummuinae « AToOMHas U sijiepHas (pu3uka» OTHOW U3 TJIaBHBIX IEJeH
MIPAKTUYECKUX 3aHATUM SBISIETCS YIITyOJIeHHE, 3aKpeIUIeHUEe U HanOoJIee MOTHOe
YCBOGHHE TOT0 MaTepuaja, KOTOpbIi ObLUT OCBEIICH Ha JICKIIUU WY 3a/1aH JJIs ca-
MOCTOSITEJIbHOTO U3yUCHHS.

B xone npoBeeHus MpakTUYECKUX 3aHATHI MpernoiaBaTeIb TOMOTAeT CTy-
JICHTaM OBJIAJICTh HAYYHOW TEPMUHOJIOTHEHN, CBOOOIHO OMEPUPOBATH €10, TIPUMeE-
HATH €€ IPU aHAJIN3€ aTOMHBIX U SIJIEPHBIX MTPOIECCOB.

Yenex npakTU4eCKUX 3aHSATUM 10 JUCHUTUIMHE 3aBUCUT OT Ka4eCTBa MO/ -
TOTOBKHU K HEMY MPENoaaBaTesl U CTyAeHTOB. [IoAroTOBKa K MPAKTUYECKUM 3aHsI -
TUSIM TIPEYyCMaTPUBAET COCTABIICHUE MPOYMaHHBIX TJIAHOB UX MPOBEICHUS C

yKa3aHUEM PEKOMEHJIOBAHHOW JIUTEPATYPHI U TI0100p HATJISIIHBIX TIOCOOUIA.

10




Ha npaktnueckux 3aHATHIX MPENOAABATENb JTOJKEH CO34aBaTh HENPUHYXK-
JICHHYI0 0OCTaHOBKY B ayIMTOPUHU U OPTaHU30BaTh OKWBIICHHBI OOMEH MHCHWS -
MU, TIOJIEMUKY U TUCKYCCHIO 110 OCHOBHBIM BOIIPOCAM MPAKTUYECKHUX 3aHATHML.
Heob6xoaumo pa3BuBaTh U MOOLIPSITH aKTUBHOCTb 00YYaIOLIUXCs, T00MBATHCS UX
BHUMATEIBHOIO U KPUTUYECKOTO OTHOILICHUS K BBICTYINICHUIO COKYPCHUKOB.

AKTHBHas paboTa CTYJIEHTOB HA MIPAKTUYECKUX 3aHATUSIX SBJISAECTCS OTHUM
13 MTOKA3aTeNeN XOpOIIe OpraHn3aluy TaKUX 3aHATUH. [Ipr 3TOM O4Y€HBb BaXKHO
NOJJIMHHO HAYYHOE pelICHUE Ha MPAKTUUYECKUX 3aHATUAX 33]1a4, CBI3aHHbBIX C 00-
JACTHIO U BUJIaM MPOQPECCUOHAIBHOMN JAESTEIHHOCTU BBIITYCKHUKOB 110 HaIlpaBJie-

HHIO IIOATOTOBKH (<3J'ICKTpOHI/IKa W HAHOJJICKTPOHHKA»

4.2.4. CamocTofiTe/IbHOE H3Yy4YeHHE Pa3/1e10B IMCHMILINHBI.

Tabnuya 5
Ne | Temsl
/1
1 Ontuueckas nupoMerpus. TerioBble UICTOYHUKH CBETA

[Tpumenenue potodrpdexra

OnTuyeckre KBaHTOBBIE F€HEPATOPHI (J1a3ephbl)

MeTO)I]'::I Ha6J'IIOI[€HI/I$I H PCTUCTpal PaJOaKTHBHBIX H3Hy‘l€HPII>i H 9aCTHI]

ATOMHBIE JIEKTPOCTAHIINH.

2
3
4
S [TonsiTHE O ANEPHON SHEPTETHUKE.
6
7

Knaccudukanus sneMeHTapHBIX YaCTHUIL

S. OneHoYHbIe MAaTEPHAJbI VI TEKYLIEro U py0e;KHOro KOHTPOJIA
yCIeBaeMOCTH M IPOMeKYTOYHOMATTeCTAUMHU

5.1. 3agaHus QIS TEKYLIero KOHTPOJIA:
5.1. 1. KosutokBuymsl (koHTpoJmpyeMasi komnerenuusa OIIK-1, OIIK-2)
Bonpocs! k ko/10kBHYMY 110 | TeKyemy KOHTPOJII0

1. KopnyckynsipHble cBOMCTBa 3JIEKTPOMAarHUTHOTO U3inydeHusi. Dotoadpexr.
Komnron s¢dexr.

2. Omnsitel Pezepdopaa. [Inanerapnas monens atoma. [Toctynater bopa.

3. CrnexTpanbHbIE CEpUU aTOMAaBOJI0OPO/IaA.
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4. Teopus H. bopa st atoma Bogopoaa 1 BOAOPOAOTNOI00HBIXHOHOB.

3. BomnHoBsie cBoiicTBa yactull. Teopus Jlyn nebpons.
6. CootHomenue HeonpeaeneHHocrenl eitzendepra.
Bonpocs! k ko/1okBuyMy 1o Il TekyunieMy KOHTPOJIIO
I. VYpasuenue lllpenunrepa. Cranmonapaoe ypaBuenue llpenunrepa. Onepa-

TOPBI SHEPTUU UMMITYJIbCA.
2. Y-pynakiusa. GU3NUecKuii CMBICIT CIIETYIOIIUXBRIPAKCHHIH: |‘P(7,t)1,

% (F.0)lav,[® (e PdvH

3. YacTuna B 0eCKOHEYHO IrTyOOKOM MOTEHIIMATBHOMIME.
4. [TpoxoxaeHne 4acTULbl Yepe3 NOTEeHIUAIbHbII0aphep.
5. Atom Bopopoaa o reopuulllpeaunrepa.
6. [lenounsie meTamibl. [TonpaBkuPundepra.
7. [Tepuoaunueckas cuctema 3J€MEHTOB TabaubIMeHeneeBa.
8. ATOM B MarHUTHOMIIOJIE.
Bomnpocs! k ko/u1okBuymy 1o 111 Tekymemy KOHTPOJIIO
l. CocraB sapa. XapakTepuCTHKU ITPOTOHA, HEUTPOHA USIAPA.
2. DHEPrust CBA3M AApa. JHEPIrUs CBI3UHYKIOHOB.
3. PagnoaktrBHOCTE. CTaTHCTUYECKUI XapakTep paJlloaKTHUBHOIO pacaja.
3aKOH PaAMOaKTUBHOTO pacnajga. AKTUBHOCTb. EMHAIIBIAKTUBHOCTH.
4. Snepnpie peakunn. Mexanu3Mbl peakumii. Teopust cocTaBHOTOsIpA.
5. [IpsimMble AIEpHBIEPEAKIINH.
6. Jlenenue TKENbIXsIep.
7. @®uzuka yactui. Yactuupl U anTnyacTuibl. JlenTonsl u agponsl. KBapkoBas
MOZEJIBYACTULL.
8. HekoTtopsie Bonpock! siiepHOHacTpOOU3UKH.

MeToanueckue PECKOMECHIALUMHA 110 MMOATOTOBKE K KOJVIOKBHYMaM

[IpunoaroToBke K KOJUIOKBUYMAaM, UCIIOJIb3YSl KPOME KOHCIIEKTOB JIEKLIAM
OCHOBHYIO U JTOIIOJIHUTEIBHYIO JUTEPATYPY, PEKOMEHIOBAHHOM JIEKTOPOM, OTBE-
TUTH Ha BONPOCHI KOJUIOKBUYMA. [IpH 3aTpyIHEHUAX, IPOKOHCYJIBTUPOBATHCS C
IPENOAABATEIIEM.
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KpnTeplm OIICHUBAaHUS Ha KOJUVIOKBHYMaXx

Tabnuya 6
Ounenka
HEY/J0BJIETBOPH- | YI0BJIE€TBOPH- XOPOI1IOo OTJINYHO
TeJbHO 2 0ajia | TeJbHO 4 0aJL1a 6 0a/10B 8 0aJu10B
CryneHrt He 3Haer | CTyaeHT no- | Ctygent xopouo | CTyIeHT B MOJHOM
3HAYUTEIHLHOU BEPXHOCTHO 3HaeT  Marepual, | 00beMe 3HaeT mare-
YacTH BOMPOCOB, | 3HAET BOIPOCHI | TPAMOTHO W IO | pyUaj, TIPaMOTHO U
JOMYCKAeT Cylle- | KOJIOKBUYMA, CYILIECTBY WM3Jara- | Mo CyIlecTBY H3Jia-
CTBEHHBIE OIIMO- | TOMyCKaeT He- | €T €ero, JOIycKas | raeT ero, He JI0Imyc-
KU B OTBETAaX HA | TOYHOCTH B OT- | HEKOTOPBIE HETOY- | Kasi CYIIECTBEHHBIX
BOIIPOCHI. BETE HABOIIPOC | HOCTU B OTBETE HA | HETOYHOCTEH BOT-
BOIIPOC. BETE Ha BOMPOC.

5.1.2. [IpuMepsbI TecTOBBIX 3a1aHNl (KOHTpompyemasi komnerenuus OIIK-1,
OIIK-2)

HepBaﬂ KOHTPOJIbHAasA TOYKa

S: OnbiTel Pe3epdopia nokazanu, 4To aTOM COCTOUT U3:

SAnpa udIIEeKTPOHOB
IIpoTOHOB MANEKTPOHOB
HeliTpoHOB HITIO3UTPOHOB
DJIEKTPOHOB UIIO3UTPOHOB

S: MaccoBoe 4nciio A aTOMOB OIPEEIISIET YUCTIO:

[IpOTOHOB ¥ HEUTPOHOB B AAPE
IIpOTOHOB U 2EKTPOHOB B SA11pe
HeutpoHOB 1 MO3UTPOHOB B ApE
DIIEKTPOHOB Y HEUTPOHOB B SIPE

S: [TonHast sHEprus HIEKTPOHOB B aTOME BOJIOpo/ia Ha 1-0it opoute (B 5B):

-13,6
-10,6
- 8,6
- 15,6
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S: I[lonHast SHEpTHs AIIEKTPOHA B OCHOBHOM COCTOSIHMH BOZOPOIOTIO00HOTO HOHA
renus (B 9B):

o -544
o -404
o -30,4
o 204

S: OnbiTel ®abpukanta, bubepmana n CylikuHa MOATBEPIUIIH, UTO:
e OrtenbHBIC JIEKTPOHBI 00J1a/1aI0T BOJTHOBBIMU CBOMCTBAMHU
¢ ToabKO MOTOK PIEKTPOHOB 00JIa1a€T BOJIHOBBIMU CPEICTBAMHU
e DJEKTPOHBI HE 00J1aJJal0T BOJITHOBBIMU CBOMCTBaAMU
e Bo3MoxHEBI 2 13

BTOpaﬂ KOHTPOJIbHadA TOYKa

S: DHepreTrueckuil CekTp PU3NYECKO MUKPOCUCTEMBI, COBEpPIIAIOLIEH Mpo-
CTPAHCTBEHHO-OI'PaHUYEHHOE JIBH)KEHHE, SIBIIAETCS:

e JluckpeTHbIil

e HenpepoiBHBIN

e (CMeEIIaHHbIN

e 30HHBINA

S: B S-coctostnuu ({=0) MOMEHT UMITyJIbCca SJIEKTPOHA PABEH HYJII0. ITO O3HAYAET
YTO B S-COCTOSIHUM:
e BeposTHOCTh MECTOHAXOKICHHSI SJIEKTPOHA B KYJIOHOBCKOM ITOJIE SI/Ipa B
J1000M HampaBJICHUH MTPOCTPAHCTBA OJMHAKOBA
e CKOpPOCTb AJEKTPOHA PABEH HYIIIO
e DJEKTPOH ynal Ha SIAPO
e Bce 3 orBeTa paBHOBEPOSATHBI

S: KBaHTOBOE YHCII0 «N» MPUHUMAET 3HAUCHUE:
o 1,2,3,...,0
e 0,1,2,...,0
e 0,-1,-2,...,0
o 5. 1,3/2,...,0

S: OpOuTanbHOE KBAHTOBOE YUCJIO MPUHUMAET 3HAUYCHHUE:
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e (=0,1,2,....n-1

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

o (=-0,"%.

S: CuibHO BeIpaKeHHBIE MAarHUTHBIE cBOMcTBa rpymisl xkenesa (Fe, Co, Ni) cBs-
3aHbI C COOCTBEHHBIMM MArHUTHBIMU MOMEHTaMHU:

® DJJIEKTPOHA

® [IPOTOHA

® HEUTpPOHA

® BO3MOYXHBI 2 13

S: Cormacno npuHnuna 3amnpera [laynu B 0q4HOM KBAHTOBOM COCTOSIHUHA MOKET
HaXOJUThCS AIEKTPOH:
o |

2
o 3
4
Tperbsi KOHTPOJIbHAS TOYKA

S: SAnpo cocTouT u3:
e [IpoTOHOB M HEUTPOHOB
e [IpOoTOHOB U 3JIEKTPOHOB
e HelTpoHOB ¥ MO3UTPOHOB
e [IpoTOHOB M MMME30HOB

S: Ilpu a- pacnage sapa MacCOBOE YUCIIO U3MEHSAECTCS HA €AMHULIBI:

e Bo3moxsbl 1 n3

S: Ipu B-muHyC pacnajae mopsSAKOBLIN HOMEp dJIeMeHTa Z
e VYBEIUYMBAECTCS HA CAUHUILY
e VMeHbIaeTcs Hal
e He nu3mensercs

e Bo3moxsbI 1 12
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S: Ilpu B3auMoAecTBUM HEUTPOHA C AIPOM ';C IPOUCXOAUT PEAKITHS:
e 'nt”C—>'"B+D

0 6 5

o 'nt”C—"C+'He
0

6 6

0 6 3

1

2
e 'nt”C—>'Li+"B

5

e 'n+"C"N+'H

0 6 7

S: NM3oton ypaHa

235

92

1

U 3h(PEeKTUBHO ACIUTCS MO ICUCTBUEM TEIIOBBIX HEUTP
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HOB. HpI/I 9TOM BBIACIIACTCA B CPCOAHCM HCﬁTpOHOB:

e 25
o 8

e 6
10,5

B pamkax oOecrneueHuss NpPUMEHEHHS KOMIIBIOTEPHBIX TEXHOJOTHA B
0o0pa30BaTEeIbHOM MPOLIECCE HMEIOTCA CIEHUAIN3UPOBAHHBIE KOMIIBIOTEPHBIE
KJIaCChl C COBPEMEHHBIM IPOTPAMMHBIM OOECHEYEHHEM U HMEIOUIUM BBIXOJ B
WNHurepHerT,

a TaKiKC OpraHm3oBaHa BO3MOXHOCTb TCCTHUPOBAHMUA W BHC

YHUBEPCUTETA.

MeTtoauyeckue peKOMeHAAMHU 10 NMOJATO0TOBKE K TECTHPOBAHUIO
Tectbl — 3TO BOmpOCHl WM 3a/laHusl, MPEAyCMaTPUBAIOIINE KOHKPETHBIMH,
KpaTKuM, YETKUI OTBET HAa UMEIOIIMECS 3TaJIOHbI OTBETOB. [Ipu camocTosTenpHON
HOJTOTOBKE K TECTUPOBAHUIO CTYAEHTY HEOOXOAUMO:
a) TOTOBACHh K TECTUPOBaHHUIO, MpopaboTaTb HH(POPMAIMOHHBIM MaTepHaa Mo
muctumuinHe. [IpoKOHCYIBTUPOBATHCA C TMpernojaBaTesieM MO0 BOMPOCY BhIOOpa
y4eOHOH JIUTEepaTyphl;

0) 4eTKO BBIICHUTE BCE YCJIOBUS TECTUPOBaHMs 3apaHee. 3HATh, CKOJbKO TECTOB
Bam Oyner mnpenniokeHo, CKOJIBKO BPEMEHM OTBOJUTCA Ha TECTHUPOBAHUE,
KaKOBa CUCTEMA OLIEHKHU PEe3yJbTaTOB U T.[I.

B) mMpucTynas K padoTe ¢ TeCTaMH, BHUMATEJIbHO U 10 KOHIA MPOYTUTE BOIPOC U
npeajiaraeMble BapHaHThl OTBETOB. BbiOepuTe npaBMiIbHBIE OTBETHI (MX MOKET
OBITH HECKOJIBKO);

r) eciid Bel BcTpeTniin upe3BbIlYaiiHO TpyaHbIN Juist Bac Bompoc, He TpaTbTe MHOTO
BpeMeHU Ha Hero. Ilepexomure k Apyrum TectaM. BepHutech K TpyaHOMY
BOIIPOCY B KOHIIE.

€) o0s3aTeNbHO OCTaBbTE BpEMs Il TMPOBEPKU OTBETOB, UYTOOBI H30€KaTh
MEXaHUYECKUX OITHOOK.

Kpurepuu ouenuBanust

Tabnuya 7
Onenka
HEY/J0BJIETBOPHUTEILHO | YA0BJETBOPUTEIbHO | XOpO1Io 4 OTJIMYHO 5
2 0aJJ1I0B 3 dasia oaji1a 0aJ1710B

36-60% mpaBmiIbHO BBI- | 61-80%  mpaBuiasHO | 81-90% mnpa- | 91-100% npa-
TIOJITHEHHBIX 3aJaHUuH. BBITTOJIHCHHBIX BUJIBHO  BBI- | BWWILHO  BBI-

3aJIaHUi. MMOJIHEHHBIX MOJTHEHHBIX

3aJIaHuMN. 3aJlaHuM.
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5.1.3. IIpomMexyTouHasi aTTeCTALMS

(konTpOosIMpyemas komnerenuus OIIK-1, OITK-2)

Cnucok BOIIPOCOB K 3a4eTy

O 0 3 N L B W N —

[. KBAHTOBAA ITPUPOJA U3JIYUYHEHUA

. TeryioBoe U3Ty4YE€HUE U JIFIOMUHECIICHIIHUS.

. 3akon Kupxroda.

. 3akoH Credana—bonbimana.

. 3akoH cmenieHusa BuHa.

. ®opmyna Panes—/IxuHca.

. ®opmyna [Inanka. ['unore3a o KBaHTax.

. ®otordexr.

. YpaBHeHue DiiHiurelHa 11t potosddexra.

. DHeprus u uMIyibc QoroHa. J[aBieHue cera.
10.

11.

O¢ddext KomnroHa u ero sanemMeHTapHas T€OpHsl.

EnnHCTBO KOPIYCKYJISIPHBIX U BOJIHOBBIX CBOWCTB 3JIEKTPOMAarHUTHOTO

W3JIy4YEHUS.

12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

1. 9JIEMEHTHI KBAHTOBOM ®U3UKU ATOMOB, MOJIEKYJI

Mopenu atoma Tomcona u Pezepdopna.
JIuHenyaTeIi CIEKTp aToMa BOJIOpOAa
[Toctynarsr bopa.

Omneitel @panka u ['epna.

Cnektp aToma Bojopoja o bopy.

I1I. SJIEMEHTBI KBAHTOBOI MEXAHUKU

KopnyckynsipHO-BOITHOBOM Ayajii3M CBOKCTB BEILECTBA.

Hexotopsie cBoicTBa BOJIH A¢ bpouis.

CooTHOIIEHNE HEOTTPEAECIEHHOCTEM.

BonHoBas ¢pyHKIUS U €€ CTaTUCTHYECKUNA CMBICTT.

Oo6mee ypasuenue penunarepa. Ypasuenune lllpenunrepa s cTalimoHapHbIX

COCTOSTHUMH.

22. JIBmxeHne cBOOOIHOM YaCTHIIBI.
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23.

qaCTI/IHa B O,Z[HOMepHOﬁ prIMOYFOJIBHOﬁ «HOTGHHI’I&J’IBHOﬁ ssMe» ¢ OECKOHEUHO

BBICOKHMMH «CTCHKaMM).

24.

[TpoxoskeHne YacTuIlbl CKBO3b MOTEHITMAILHBIN Oaphep (TyHHETbHBIN

addekr).

25.

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

JIMHEWHBIM TapMOHUYECKUN OCIUJUIATOP B KBAHTOBOM MEXAHUKE.

IV. DJIEMEHTbBI COBPEMEHHOM ®U3MKU ATOMOB UMOJIEKYJI

ATOM BOZOPO/J1a B KBAHTOBOW MEXAHHUKE.

I's-cocTosiHnE AEKTPOHA B aTOME BOAOPO/IA.

CruH antektpoHa. CIMHOBOE KBAaHTOBOE YHCIIO.

[Ipuaumn Iaymm. Pactipenenenue anekTpoHOB B aTOME 10 COCTOSTHUSIM.
Ileprognueckas cucrema 31eMeHTOB MeHeneesa.

PeHTreHoBCKHE CIEKTPBI.

Mouekynbl: XUMUYECKUE CBSA3H, TOHATHE 00 SHEPreTUUECKUX YPOBHSIX.
MonekynspHbie criekTpbl. KoMOMHalIMOHHOE paccesiHue CBETa.
[Tornmomenne. CHOHTaHHOE U BBIHYKJIEHHOE U3TyUYECHUSI.

OnTuyeckre KBaHTOBBIE T€HEPATOPHI (J1a3€phl).

OJIEMEHTDBI ®U3NKU ATOMHOI'O A/IPA

36.Pa3Mmep, cocTaB U 3apsii aTOMHOTO sigpa. MaccoBoe U 3aps10BOE YnCIIa.

37.
38.
39.
40.

41.

42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

CnuH g1pa 1 €ro MarHUTHBI MOMEHT.

Snepubie cuibl. Monenu siapa.

PaanoakTMBHOE U3JTyYEHHUE U €r0 BUJIBI.

3aKOH paJIMOaKTUBHOTO pacnanaa. [IpaBuna cmemenus.

3aKOHOMEPHOCTH OL-pacraja.

-B-pacman. Hewitpuso.

['amMa-n3nyyeHne 1 ero CBOMCTBA.

Pe3onancHoe nornonienue y-uznydeHus (3hdexr Méccobayapa).

MeTonbl HAOMIOICHUS U PETUCTPALIUU PAAMOAKTUBHBIX W3JIYICHUN M YaCTHIL.

SlnepHble peakud U UX OCHOBHBIE THUIIBI.

[Mo3utpoH. B'-pacnan. DIeKTPOHHBIN 3aXBaT.

OTkpbITHE HEUTPOHA. S IepHBIEC PEAKIUU IO IEVCTBUEM HEUTPOHOB.

Peakuus nenenus siapa.

[lenmHast peakius AeaeHHUS.

[ToHsATHE O ANEPHOM PHEPTETHUKE.

Peakuus cunTe3a aToMHbIX sifep. [Ipobiema ynpaBisieMbIX TEPMOSIEPHBIX pe-
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aKIINH.

V. SJIEMEHTbBI ®U3UKU SJIEMEHTAPHBIX YHACTUL]

53.KocMHu4eCcKO€e U3IIyYEHHUE.

54.M100HBI U UX CBOMCTBA.

55.Me30HbI U X CBOMCTBA.

56.Turbl B3auMOJIEHCTBUI 3JIEMEHTAPHBIX YACTHII.

57.YacTuIsl 1 aHTUYACTHUIIBL.

58.I'unepoHsl.

59.CTpaHHOCTb ¥ YETHOCTH JIEMEHTAPHBIX YACTHII.

60.Knaccudukarus s1eMeHTapHbIX YaCTHII.

61.KBapku.
MeToanuyeckue peKOMEeHIaluu 10 MOATOTOBKE K Mpoueaype
OCYIIIeCTBJICHHUS POMEKYTOUYHOM aTTeCTAlMHU (3a4eTy)

[ToaroroBka CTYJIEHTOB K 3a4€Ty BKJIIOYAET MPOPA0OTKY JIEKIUN, B TCUCHHE
BCEr0 CEMECTpa M HEMOCPEJICTBCHHYI IOJATOTOBKY B JHH, MPEAIICCTBYIOIINE
3a4eTy, BKJIIOYAs IMOJTOTOBKY K KOJUIOKBUYMaM, TECTUPOBAHUIO, BBITIOIHEHUIO
1a00paTOPHBIX PA0OT U UX 3aAIIUTY.

B koHue cemecTpa CTyA€HTaMm BBIAAKOTCA  BOOpPOChl Ha 3auder. [lpwu
IIOArOTOBKE OTBETOB HA BOIPOCHI CTYICHT JOJDKEH UCIOJIBb30BAaTh HE TOJIBKO KypC
JIEKITUH, HO ¥ OCHOBHYIO U JIOTIOJTHUTEILHYIO JTUTEPATypPy JJIsi BEIPAOOTKH YMEHHUS
JaBaTh Pa3BEPHYTHIC OTBETHI HA MOCTABJICHHBIE BOIPOCHI.

B xo/1e moAroToBKM CTYAEHTY HEOOX0AUMO 00pailiaTh BHUMaHUE HE TOJBKO
Ha YPOBEHb 3alIOMHUHAHUS, HO U HA CTENEHb MOHUMAaHUS U3Yy4aeMbIX BOIPOCOB. A
3TO JOCTUIaeTCs HE TMPOCTBIM 3ay4YMBAaHUEM, a YCBOCHUEM MPOYHBIX
CUCTEMAaTU3UPOBAHHBIX 3HAHUNM aHAJIUTHYECKUM MblnuieHueM. ClenoBaTenbHo,
HETIOCPEACTBEHHAs] NOATOTOBKA K 3a4eTy JOJDKHA B Pa3yMHBIX HNPOHOPLUAX
COYETaTh U 3a- IOMUHAHUE, U TIOHUMAHKUE TPOTPAMMHOI0 Matepuania.

Hrtorosas orieHKa BBICTABIISIETCS 110 IIATHOAJUIBHON CUCTEME UCXOIS U3
TaduIb! 9.

IlIkaJjia OEHKH yCIIeBAEMOCTH CTYIeHTOB
Tabnuya 8

Cymma 6aiioB Ouenka
0-35 He
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JOITYCK

61

3a4CT

6.

MeTOl[l/I‘leCKI/Ie MaTepUualbl, ONPEeaACIAIOIIUEC ITPOUEAYPHI

OlLlEeHUBAHUS 3HAHM, YMEHNH, HABBIKOB M (WJIN) ONBITA 1eATEIbHOCTH

Pe3yJIBTaTLI O0CBOCHMHA NUCHHUIVIMHBI, IIOAJIC/KAIIINE IIPOBEPKE

Tabnuya 9

Pe3ynbratel 00ydeHus
(KOMITETEHITUN )

OCHOBHBIE ITOKA3aTENN OLEHKU
pe3yJabTaTOB OOy4YCHUS

Bunx onenounoro
Marepuana

OIIK-1.

HUCIIOJIB30BAaTh

CriocobeH
[TOJI0KEHHS,
METOIbI
HayK U
MaTEeMAaTHKU JUIS  PELICHHUS
3a1a4 HMHKCHEPHOM

3aKOHBI u
CCTCCTBCHHBIX

IEATEILHOCTH.

JleMoHCTpHUpYeT BO3MOXXHOCTh
VICIIOIb30BaHUS TEOPETHYCCKUX
3HAHUH B OOJIACTH E€CTECTBEHHBIX
HayK  JUIi  pelieHHus  3a1ad
TEOPETHYECKOT0 U HPUKIATHOTO
Xapakrepa.

O1eHOYHBIE
MaTtepuaibl st
MPOBEJICHUS
KOJUIOKBUYMA,
TECTUPOBAHUS U
IIPOMEKYTOUYHON
aTTecTaluu

OIIK-2. Crniocoben
CaMOCTOSITENIbHO
IPOBOAUTH
IKCIIEPUMEHTATIHHBIC
WCCIICTOBAHMUS u
UCTIONIb30BaTh OCHOBHBIC
npuemMbl 00pabOTKU U
IpECTaBICHUS
MOJTyYEHHBIX JTaHHBIX.

PaccmarpuBaer BO3MOJKHBIE
BapHaHTHl PEIICHUS TOCTaBICHHOU
3aJlauy, OLIEHUBAET MX JOCTOMHCTBA
¥ HEJIOCTATKH.

[IpencraBnsier  obpaboTaHHbIE C
OIIGHKOHM TOTPEITHOCTH PEe3yNIbTaThl
HKCIIEPUMEHTATbHBIX
HICCIIETOBAHUN.

OneHouyHble MaTe-
pHaisl U1
[IPOBEACHUSA
KOJJIOKBUYMa,
TECTUPOBAHUS U
IIPOMEKYTOUHON
aTTecTaluu

7. YyeOHO-MeToAu4YecKoe o0ecredyeHue JUCHUILINHbI

7.1. OcHoBHas1 JIUTEpPATYypa

1. Tpodumona T.U. Kypc duzuku. M. Axanemus, 2007T.

2. CasenbeB U.B. Tom 3. KBantoBas ontuka. AtomHas ¢pusuka. Ousuka sapa

u yactur. 1982r.

3. Tpodumona T.W. PykoBoicTBO K pemieHuto 3aaad no gusuke. M: U3a-Bo
FOpaiit, 2013. - 265c.
4. DBCKBI'Y — http://lib.kbsu.ru/Elektronic Resources/Elektronic Li-
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brary.aspx/.

7.2 JIonoJIHUTEJIbHAS JIUTEPATypa

1. Tonsaun JI.JI., HoBukosa I'.1. KBanToBas ¢pusuka. BBogusiii kypc. - Mock-
Ba: IHCTUTYT KOMIIBIOTEPHBIX HcciieqoBanuii. 2002. -496c¢.
2. Myxun K.H. OkcniepumenrtansHas siaepHas ¢pusuka. Gusznka aToOMHOTO spa.

M. DA. 1983r.
3. Cusyxun JI.B. Tom 5. Yacts 2. SAnepuas ¢usuka. M. Hayka, 1989r.

7.3. [lepuoauyeckue u3IaHusl

1. HayuHo- nonynsipHblid )KypHan"Atom".
2. XKypnan «SnepHas puzukay.
3. Kypnai «Pu3uka 3JIeMEHTapHbIX YaCTHUIl U AaTOMHOTO SIAPAY.

7.4. UnTepHeT-pecypchbl

1. http://www.mipt.ru («duszuka. Yu. nocooue» M. ,2000, ['magynA.]l.)
2. www.karelia.ru/psu/Chairs/KOF/ («®uzuka st cryaentos» [IETPTY, 2004,

HozaposA.I.).
3. OBC «KouncynwsTant crygenta» (lorosop Nel22 CJI/09-18 ot 17.09.2018r.)

7.5. MeToanueckue yKa3aHus M0 MPOBEJICHUIO Y4eOHbIX 3AaHATHHA 1
OpPraHu3anus CaMOCTOATEILHOM PA0OTHI CTYAEHTA

7.5.1. MeToguyeckne peKOMeHAAIMN K YTEHUIO JeKIUi

OcHoBHBIMU (hOpMaMU OPTAHU3ALMM YUEOHBIX 3aHATUI N0 TUCITUTUIMHE
«ATOMHas U sifiepHas PU3nKay SBISIOTCS JEKIUU U 001medU3NIeCKuil paKTH-
KYM.

[Ipy 1OATOTOBKE JIEKIMOHHBIX 3aHATHI MpenojaBaTesb JIOHKEH
OMpENEIUTh LIeJIM U 33JauM JIEKIHUH, pa3padboTaTh IJIaH MPOBEJACHUS JICKIUH,
OCYUIECTBUTh MOA0Op JUTEpaTypbl (O3HAKOMHUTH C TEPUOAMYECKUMU
U3IaHUSIMA TI0 TeM€ JIEKIMi), oTOOp HEOOXOJAMMOro M JOCTATOYHOTO IO
coJiepKaHUI0 y4eOHOro matepuana. JIEKTop ompenenseT METObl, MPUEMbl U
CpeACTBa MOJAECPKAHUSI MHTEpPECA, BHUMAHMUS, CTUMYJIUPOBAHUSI TBOPUECKOTO
MBIIUIEHUS CTYJEHTOB.

Jlexuust OJDKHA BKJIIOYATh B KauyeCTBE ATAroB (HDOPMYIUPOBKY TEMBbI
JIEKLIMHK, TIEPEUYEHb BOIPOCOB, U3JI0)KEHUE BBOJHOM 4YAaCTH, OCHOBHOW YaCTH,
KpaTKuE€ BBIBOJBI IO KAXKIOMY PAacCMOTPEHHOMY BOIIPOCY, 3aMEYaHUE U

PEKOMCHAAMHU JTUTCPATYPHBIX MCTOYHHUKOB IIO0 HM3JIaraCMbIM BOIIpOCaM. Ecau
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OUYEPEIHOE 3AHATHE SIBISAETCS MPOJOJIKEHUEM peabLIyIen
JEeKIUM, LeJIecoo0pa3sHo KpaTko c(OpMYyJIHUpOBaTh IMOJYYEHHOE paHee
pe3ynbTaThl, HEOOXOAUMBIE I MOHUMAHUS U YCBOEHUS U3y4aeMbIX BOIIPOCOB.
B 3axitounTenbHON YacTH JIEKLUU JKeJIaTeIbHO 0000IIUTh Hambosee BaKHbIE
u CYLIECTBEHHbIE MOMEHTBI
JEKUUU, CHAeNaTh BBIBOJABL, a Takke chopMynupoBaTh 3ajadd ISl
CaMOCTOSITENIBHOM pabOThI CTYJIEHTOB U yKa3aTb PEKOMEHYEMYIO JTUTEPaATypYy.
[{enecooOpa3Hoii Takke OCTaBUTh BpeMsi JJIsi OTBETa Ha BOIPOCHI CTY/ICHTOB U
BO3MOYHYIO JUCKYCCHIO 110 U3JI0’)KEHHOMY MaTepUally Ha JEKIIHH.

ConepxaHue JEKIHUH 110 JAaHHOW JUCHUILUIMHE JOJKHO COOTBETCTBOBAThH
TUAAKTAYECKUM  TNPUHIMIAM, KOTOpble  00€CIeuuBalOT  COOTBETCTBHUE
M3JIaraéMoro Marepuajga Hay4HO-METOJMYECKHM OCHOBaM IEJaroru4eckoil
neareibHOCTH. OCHOBHBIMU W3 HHUX SBJISIFOTCS LIEJIOCTHOCTh, HAy4HOCTb,
JIOCTYITHOCTh, CHCTEMAaTUYHOCTh U HATJISTHOCTb.

D¢ DHEeKTUBHOCTH JICKIIUU MOKET ObITh MOBBIIIEHA 32 CYET PAIMOHATILHOTO
WCIIOJB30BaHUS TEXHUYECKUX CPeACTB. KOMILIEKThl TEXHUYECKUX CPEICTB HE-
00X0AMMO TOTOBUTH K KaXJOW JIEKIIMU 3a0J1aroBpEMEHHO, HE TIEperpyxas UMU
ayJIUTOPHIO.

CymectByer knaccupuKaius JEKIUHA [0 TUIAM W METOJaM HX
npoBeneHus (BBOJHAs, YCTAaHOBOYHAsI, MpOrpamMMHasi, 0030pHasi, UTOroBas U
ap.). Ilpu uznoxkeHun MporpaMMHOr0 Marepuayia Mo JAaHHOW JUCIUIUIMHE Ha
JIEKIUSAX PEKOMEHAYETCSl IIMPOKOE UCIOIb30BaHUE CPEJCTB MH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TexHosioruu  (MKT) wuam  ayauMo-BUJICOTEXHUKH.
ITongroroBka  BUAEO  —  JIGKUMM  COCTOMT B  MEPEKOJAUPOBAHUH,
NEPEKOHCTPYUPOBAHUH yueOHOW MH(POPMAIIMK 10 TEME B BU3YaJIbHYIO (OopMy
JUTSL TIPEIBSIBICHUSI CTYJEHTAM 4Yepe3 TEXHUYECKHE CpEeACTBA OOyuYeHHUS WIIU
CXEMbI, pUCYHKH, YEPTEKH.

7.5.2. Kputepuu olleHKH JEeKIUN

AHaJIN3 Ka4eCTBA JIEKIIUU CTPOUTCS U3 OLICHKH COJAEPKAHUSA, METOJIUKH YTE-
HUS1, OpraHu3aluy JEKIMHU, PYKOBOJCTBA pabOTON CTYAEHTOB Ha JIEKIIMH, JEKTOpP-
CKMX JTaHHBIX IIPENOAABATENS, PE3YIbTATUBHOCTH JIEKLIUH.

OueHka cogepxkaHus JeKIUU

1. CooTBeTCTBHE TEMBI U COJEPKAHUS JIEKIIUH TEMAaTUYECKOMY TUIaHy U yueOHOU
IIpOrpaMMe Kypca.
2. Hay4HOCTB, COOTBETCTBHME COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH.
3. TounoCTh HCHOJIB3YEMOUN HAYYHON TEPMHUHOJIOTUM.
4. UH(pOopMaTUBHOCTB; PACKPHITHE OCHOBHBIX ITOHATHI TEMbI; COYETAHUE TEOPETH-

YECKOro Mmarcpuajia ¢ KOHKPETHBIM U ITPUMEPaAMMU.
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5. Peanu3zanusi mpyuHIMIIA OPraHUYECKON CBSI3M TEOPUHU C MPAKTUKOU; pACKPBITHE
MPAKTUYECKOTO 3HAYEHUS U3J1araéMbIX TEOPETUUYECKUX MOJIOKEHUH.

6. Peanuzanust BHyTpU IPEAMETHBIX U MEXIUCIUIUIMHAPHBIX CBS3EH.

7. CBs13b ¢ mpoduieM MOJArOTOBKH CTYJIEHTOB, UX OyayIel CreruaibHOCThIO.

8. COOTHOIIICHHE COJIepKaHUS JICKIIUU ¢ COAepKaHueM yueOHuKa (13j1araeTcs Ma-
TepHuas, KOTOPOTO HET B YUCOHUKE; PA3BSICHSIIOTCS 0C000 CIIOKHBIE BOIPOCHI; Ja-
€TCsl 3aJlaHue CaMOCTOSATENILHO MpopabaThiBaTh YacTh MaTepuaia Mo y4eOHHUKY,
nepecKka3bIBaeTCs yaeOHUK UT.IL.).

OueHka MeTOAMKHU YTEHUS JeKIHU

1. Iunaktuyeckasi 000CHOBAaHHOCTh UCIIOIb3YEMOIO BUA JEKIIMU U COOTBETCT-
BYIOIIUX €My (POpM U METOJIOB U3JI0KEHHS MaTepurara.

2.CTpyKTYpUpPOBAaHHOCTD COJIEP KaHUs JICKIIMN: HAIMYKE TJIaHa, CITMCKA PEeKOMEH-
JyeMO JIMTEpaTyphl, BBOAHON, OCHOBHOM M 3aKJIFOUUTEILHON YaCTH JICKIIHH.
3.AK1IeHTUPOBaHNE BHUMAHUS ayIUTOPUU Ha OCHOBHBIX IOJIOKEHUSIX U BBIBOIAX
JIEKITUH.
4. PalMOHAJIbHOE COYETAHUE METOIMUYECKUX TPUEMOB TPATUIIMOHHOMN ME1aroruku
U HOBBIX METO/IOB 00y4eHHs (IIPOOJIEMHOTO, MPOTPAMMHOTO, KOHTEKCTHOTO, JIesi-
TEJILHOCTHOT'O UJIP.).

5.Jloru4HOCTH, JI0KA3aTEIBHOCTh W  ApPryMEHTHPOBAHHOCTh  H3JIOKCHHS.
6.5IcHOCTh M JOCTYITHOCTh MaTepHuaia C y4eTOM MOATOTOBICHHOCTA 00y4aeMbIX.
7. COOTBETCTBUE TEMIIOB U3JIOKEHUS BOZMOKHOCTSIM €0 BOCIIPUSATUS U BEICHUS
3amucen CTyJEHTaMH.

8.Mcrnoyib30BaHKEe METOI0B aKTUBU3AIIMU MBIIIICHUS! CTYACHTOB.
9.Vcnionp30BaHue IPUEMOB 3aKperuieHus] HHGopMaIuu (IIOBTOPEHUE, BKIIOUCHHE
BOITPOCOB Ha MPOBEPKY BHUMAaHUS, YCBOCHHUS U T.1I., IOJIBEICHUE UTOTOB B KOHIIE
pPacCMOTPEHUSI KaXKJI0TO BOIIPOCa, B KOHIIE BCEH JIEKITUN ).

10. Ucrtonp30BaHMe 3anycel Ha JIOCKE, HATJISTHBIX TOCOOHIA.

11. Ucnonp3oBaHue pa3gaTOYHOrO MaTepHaia Ha JICKIIUH.

12. Ucnons3oBanue UKT.

OueHka opraHu3anuu JeKuuu

1.CoOTBETCTBUE JICKITUN yUeOHOMY PACITUCAHUIO.

2.YeTKoCTh Hayaa JICKIUHU (3aiep>KKa BO BPEMEHH, BXO/I JIEKTOPa B ayAUTOPHUIO,
MPUBETCTBUE, YIAUHOCTD MEPBBIX (Ppa3 UT.IL.).
3. IlocenmaeMoCTh JEKIHUU CTYICHTAMMU.

4. lucuuninHa Ha JEeKIIHH.

5.PanmoHanabHOE pacupeaeieHe BpEMEHHU Ha JICKIIUH.

6.COoOTBETCTBUE ayIUTOPUU, B KOTOPOH MTPOBOJAUTCS JIEKIIHS, COBPEMEHHBIM HOP-
MaM U TpeOOBaHMSIM (JIOCTATOYHAS BMECTUMOCTbD, BO3MOXKHOCTh MCTIOJb30BAHUS

TCO, opopmiieHHBIC UT.I1.).
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7.Hannuue HeoOXoaumbIx cpeacTs HarnsaHoctu u TC.

OuneHka pyKkoBojaACTBa padoToil CTYIeHTOB HA JIEKIIUU
1.Ocy1iiecTBiIeHNE KOHTPOJIS 32 BEACHUEM CTYJEHTaMH KOHCIIEKTa JEKIIH.
2.0ka3aHue CTyJICHTaM MOMOIIY B BEJICHUU 3aNIMCH JICKIUHU (aKIIEHTUPOBAHUE
U3JI0KEHUS MaTepHuaa JICKIUH, BbIIEJTIEHUE T0JIOCOM, MHTOHALIUEH, TEMIIOM PEYH
HauOoJee BaXKHOW HHPOpMaLIUU, UCTIOJIH30BAHUE TIAay3 JJI 3alTUCH TabJIuIl,
BBIYEPUYMBAHUS CXEM U T.IL.).

3.IIpocMOTp KOHCIIEKTOB JIEKIHI CTYIAEHTOB (/10, BO BpEMs, MTOCJIE JICKIIUHN ).
4.Vcnionb30BaHUE IPUEMOB MOJAEPKaHUSI BHUMAHUS U CHSITUS YCTaI0CTH
CTYJICHTOB Ha JIEKIINH (PUTOPUYECKHUE BOMIPOCHI, ITYTKH, UCTOPUUECKUE
AKCKYPCBI, PACCKAa3bl U3 JKU3HU 3aMEUYATEIIbHBIX JIFOJEH, U3 ONbITA HAYYHO-
UCCJIeI0BATEIHCKON, TBOPUECKON pabOThI MpenoaaBaTesis U T.11.).
5.Pa3pemienue 3a1aBaTh BOMPOCHI JEKTOPY (B XO/I€ JICKIIUU WM MOCIE HEe).
6.CornacoBaHue co00IIaeMOro Ha JIEKIIUA MaTepuaia ¢ CoAepKaHueM JPYyTrux
BUJIOB ayJIUTOPHON U CAMOCTOSITEIIbHON paOOThI CTYIC€HTOB.
OueHka pe3yJIbTATUBHOCTH JIEKIIMH

1.Crenens peanu3aluy miaHa JCKIUU (ToIHas, YaCTUYHas).

2.CrerneHp MOTHOTHI 1 TOYHOCTH PACCMOTPEHHUSI OCHOBHBIX BOIPOCOB, PACKPHITHE
TEMBI JIEKIUH.

3.MadpopMannoHHO-I03HaBaTEIbHAS [IEHHOCTH JICKITUH.

4. BocriuraresnbHOE BO3JEHCTBHUE JICKIIHUH.

1.1.  3amanus 1J1s JaOOPATOPHBIX 3aHATHH
(konmponupyemvie komnemenyuu OIIK-2)

JlaGopaTOpHBIN TPAKTUKYyM SIBJISIETCS BaXXKHBIM JJIEMEHTOM OOy4YeHHus, T.K. OH
CHOCO6CTByeT IMIOHUMAaHUI0 MW 3aKpPCIUICHUIO TCOPETUUCCKU HM3YYCHHOI'O MaTrcpuala,
MPUBUBAET HABBIKM CAMOCTOSITEILHOM pabOThl Ha pa3IuyHOM J1abOpaTOpHOM
000py10BaHUM,.

[Tpumep Tunosoi nadoparopHoii padotel «OnbIT @panka u I'epray.

L]envro oannou pabomul siBIsSETCA MOBTOpPEeHHE omnbiTa @panka-I'epia Ha mpumepe
CTOJIKHOBEHHM 3JIEKTPOHOB C aTOMaMHu Tellds M JKCIEPUMEHTAIbHOE OIpesesieHue
MEePBOr0 KPUTHYECKOTO 1 MOHU3AIMOHHOTO TOTEHI[MAJIa aTOMa TeJIHsl.

Memoouueckue pexomenoayuu

BoinonHenne Kaxaoi J1abopaTOpHOW padOThl CKIAIBIBACTCS W3  CIEIYIOIIUX
ATAIOB.

1. CamocTosTeIbHAsT MOATOTOBKA CTYNEHTOB K padore. Ilepen Hayanom paboOThI
CTYACHTBI JIOJDKHBI YETKO MPEACTaBIATh ceOe 1enb paboThl, 3HaTh OCHOBHBIE AJIEMEHTHI
HKCMEPUMEHTAIbHON YCTAHOBKH, CXEMY BKIIIOUEHHUS, METOJ H3MepeHus, (Pu3ndeckyro
CYIIHOCTb 0’KMJIAEMBIX PE3yJIbTaTOB. J[OKEH OBITh MOJATOTOBJIEH MPOTOKOJ U3MEPEHUI,
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coJlep Kallliii TaOJIMLBI JUJISl 3aIIMCU PE3YyJIbTAaTOB M3MEPEHUH M OCHOBHBIE PACUETHBIE
¢dopmynbl. CTyIaeHTBI, HE MOATOTOBUBIIUECS K pPabOT€ B COOTBETCTBUM C DJTUMU
TpeOOBaHUSIMHU, K BBIIIOJIHEHUIO PaOOTHI HE TOMYCKAIOTCS.

2. IlpoBeaeHue SKCOEpPUMEHTA. DTOT 3Tall OCYIIECTBISETCS B COOTBETCTBUM C
METOJMYECKUMHU YKa3aHUSIMU, KOTOPBIE COJEp)KAaTcd B OMUCAHUU K KaXIoH pabore.
JlabopaTopHble HW3MEpEHMs] Ha CTEHJAE CTYJEHT MOXKET HauyaTh TOJBKO MOCIe
coOeceIoOBaHUsl C MpernojiaBareyieM U MOJyYeHHs] COOTBETCTBYIOIIETo Jomycka. JItoObie
U3MEHEHHSI B CXEME MPOBOJATCA MPU OTKIIOYEHUH CXEMbl OT UCTOYHUKA HANPSHKCHUS.
Pe3ynbpTaThl u3MEpeHUs: IPOBEPSIOTCS MPETOJaBaTEIIEM.

[Ipu pabGote B maboparopuu HEOOXOIMMO CTPOTrO BBINOJHATH BCE IMpaBuia
TEXHUKHU 0€30MacHOCTH U YKa3aHUs MPenoiaBaTes.

3. CocraBieHue oT4yeTa o npojenanHon padbore. K orueTy o BhIOIHEHHOW padoTe
NPEABABISIIOTCS CIEAYIOIINE TPEOOBAHMS:

OT4eTr HOHKEH colepKaTh UCUEPTIBIBAIOIINE JaHHbIE, KaK O LIeJIM padoThl, TaK U O

pe3ynbTaTax B CIAEAYIONIEH MOCIEe10BATEIbHOCTH:

® 33/1aHUE;

® CXEMa YCTAaHOBKH U ONMCAHNUE METOJUKU U3MEPEHHUI;

® [IEPBUYHBIC SKCIIEPUMEHTAIIbHBIE PE3YJILTATHI 3a MOANKCHIO PENOIaBaTENs;

® pe3ynbTaTbl 0Opa0OTKM SKCHEPUMEHTAIBHBIX JAHHBIX, BKItOYas rpauki,
TaOJIUIIEL,

e oO0ume BBIBOABI O pabOTe M 3aKIOYEHHE, O KaueCTBE HCCIIEJOBaHHbIX
MaTepuasoB.

TekcT oTdera AOKEH OBITh HAlMCaH AaKKypaTHO U pa300pyYMBO OT PYKH WIIH
NpEJCTaBICH B BHUJE pacleyaTKH, MOcCJIe KOMIBIOTEPHONW BEpCcTKU. B oboux ciydasx
TEKCT JIOJDKEH TMPEACTABISATh COOOM JIOTMYECKOE U3JI0KEHHE CYIIeCTBAa BOMIpOCa.
Henonyctumo mnpuBenenue Gopmyin, tabiuil 06€3 pa3bsCHEHUM Bcex 0003HAYEHUU U
cokpaiteHuii. OTueT JOJKEH ObITh MOHATEH AJIA KaXJAO0ro YUTAIOIIEro 0e3 Kakux-audo
JOTIOJTHUTENBHBIX BOIIPOCOB y COCTABUTEIIEH OTUETA.

4. Ilocne mnpencraBieHUs OTYETA CTYAEHT JOJDKEH HMETh, KaK MUHHMYM,
MOBEPXHOCTHBIE 3HAaHWA MO KOHTPOJIBHBIM BOIpocaM K paboTe, HMEIUUMCS B
METOJMYECKUX YKa3aHUSIX, U €My BBbICTaBIIA€TCA Oajul, KOTOPbIM OIICHEHAa JaHHas
nabopaTtopHas pabora.

8.MaTepuaibHO-TeXHHMYECKOe oOecredeHne JUCIHUILIUHbI

MarepuanbHO-TEXHUYECKYI0 0a3y JIJIsl TPOBEICHUSI 3aHATUI TIO TUCIIUATIIINHE
COCTAaBJISAIOT:

-JIek1imoHHas 4acTh Kypca npoBoauTcs B ayautopuu Nel34, ocHaleHHo#M
000pynoBaHuEM, 00ECIIEUNBAIOIIUM PEaATU3AINI0 HHTEPAKTUBHBIX
00pa3oBaTEIbLHBIX TEXHOJOTHM, a TAK)KE CETEBBIM 000PY/I0BAHUEM, TTO3BOJISIOIITUM
peann30BaTh BO3MOXXKHOCTH 00pa30BaTEIbHBIX TEXHOJIOTUNA U TEXHOJIOTUH
OTIEPAaTUBHOTO JIOCTYIAa K HHPOPMAIIUOHHBIM PEeCypcam;

-DJEeKTPOHHBIC BEPCHUH JICKITUH, YICOHUKOB U METOJUYCCKUMU MaTepuasia-

MU I KOHTPOJIbHBIX MepOHpI/IHTI/Iﬁ (BaHaHI/IHMI/I AJIs1 KOJUIOKBUYMOB, TCCTOB,
26



AK3aMEHAIMOHHBIMU OUJIETAMU);

-Kumwxnsb1i porx OnbIMoTeKH;

[IpakTrueckue 3aHATHS NOpoBoaATcs B ayautopun Nel34, ocHamieHHON
000py10BaHUEM, o0ecrneurnBaroIuM peann3anuio MHTEPAKTUBHBIX
00pa30BaTeNbHBIX TEXHOJIOTHM, a TAKXKE CETEBBIM 000PYJOBaHUEM, ITO3BOJISIOLINM
peain30BaTh BO3MOXHOCTH OOpa30BaTENIbHBIX TEXHOJOTMH U TEXHOJIOTHH
OTIEpaTUBHOTO JOCTyMa K HHPOPMAIIMOHHBIM pecypcam.

- [lepeuenp mporpaMMHBIX TPOTYKTOB BKIIIOYAET :

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

. Kaspersky Endpoint Security Ctannaptaeiii Russian Edition Ne nunien3un
17E0-180427-050836-287-197;

. Academic MathCADLicense;

. ITaketr maTemaTruueckoro ananau3za SMath Studio (6ecmutataoe I10);

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

. Cpena pa3paboTku BUpTyalibHBIX prbopoB MyOpenLab (6ecrimatHoe T10);

Cucrema nokanpHOM cetn KbBI'Y  mpenocrtaBimser  BO3MOXKHOCTB
OJTHOBPEMEHHOU paboThl OOJIBIIOr0 KOJWYECTBA OJIb30BATENEH KaK B JIOKAJbHOU
CeTHM BYy3a, TaKk M uepe3 ceThb «VHTEepHET» ¢ coOMOaeHNEM TpeOOBaHUM
WHPOPMAIMOHHONH O€30MacHOCTH W OTPaHWYEHHEM JO0CTyna K WHGOpMAaIUU.
OnekTpoHHass HHGOpMAIMOHHO — oOpa3oBatenbHass cpena KBI'Y mosBossieT
OCYILIECTBJISITh pabOTy OOydaromuxcs U3 JIF0OOM TOYKHM JIOCTyNHa, B TOM YHCIIE
U3BHE BY3a.
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JIucT n3MeHeHuii B pado4eil mporpaMMe TMCHUILUIMHBI KATOMHAS U A/IepHAsI
¢puszuka» no HanpasjeHuio noaroroBku 11.03.03 - Koucrpynposanue u
TEXHOJIOTHSl JJIEKTPOHHBIX cpeacTB Ha 20 -20 yu.r.

Ne OnemeHT (myHkT) PTIJI
n/n

[lepeueHs BHOCUMBIX U3-
MEHEHUH (JOTOTHEHU )

[Ipumeuanne

O6CY)KII€H21 U PCKOMCHOBAaHA HA 3aCCAaHNHU Ka(beﬂ;pbl DU3NYECKUX OCHOB

MHUKPO- 1 HAHOJJICKTPOHUKH ITPOTOKOJI No OT « »

3aB. kadeapoit mpod.

20 r.

A.A. Ille63yxoB
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