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1. He.]'ll/l H 3aJa491 0CBOCHHUA JUCIHHUITIINHBI

1.1. Hean:

00y4YeHHUsI CTYJICHTOB OCHOBaM M METOJIaM HCCIICIOBAHUSI aTOMHOM U sJiep-
HOU (PU3HKWU.
1.2. 3agaum:

- 03HAaKOMHThH CTYJCHTOB C OCHOBHBIMHU 3aKOHAMHU U SIBJICHUSAMHU aTOMHOU |
AJIepHOM (PU3UKH U C UX TEOPETUUECKON UHTEpIIpETaIUEi;

- JaTh YETKOE IMpPEJCTaBIICHHUE O TpaHUIaX MPUMEHUMOCTU (U3UYECKUX
MOJICJIEH U TUIIOTE3;

- 03HAaKOMUTD CTYyJCHTa C COBPEMEHHBIMH JOCTH)KEHUSIMH aTOMHOU U sI/Iep-
HOW (PU3UKH U UCTIONH30BAHUEM UX B HAYKE U TEXHHUKE;

- copMHUPOBATh HABBIKK AKCIICPUMEHTAIBHONW padOThl B 00JACTH aTOMHOM
U si7IepHON (DUBUKY;

- IaTh HABBIKK pacyeTa PU3NIECKUX XapaKTEPUCTUK aTOMOB U SIEP:

2. Mecro mucuumiannsl B crpykrype OITIOII BO

JucuuminHa OTHOCUTCS K 0a30Boi yactu yueOHoro nukia — b1 matemaru-
YECKUM U €CTECTBCHHOHAYYHBIN LIUKIL.

JucuumiinHa npeaHa3HauyeHa JJisd CTYJEHTOB OYHOW (opMbl OOy4EeHHS IO
HarnpasjaeHuio NoAroToBku 11.04.04 DnexkTpoHHKa U HAHOAJIEKTPOHUKA, 5 CEMECT-
pa, 3 rojga oOy4eHHs] 1 OTHOCUTCS K JUCIUIUIMHAM BapUaTUBHOMN YacCTH.

OcHOBOW 11 U3YYEHUSI JTUCLUUILIUHBI SBISETCS KypChl MAaTEMATHUKH, DJIEK-
TPUYECTBA U ONTHKHU.

3. TpeGoBanusi K pe3yJibTaTaM OCBOCHUS IUCHUILIMHBI

[Iporecc n3yueHus: AUCIUIUIMHBI HAIIpaBieH Ha (POPMUPOBAHUE FIIEMEHTOB
cinenyrommx komrereHuut B coorerctBun ¢ ®I'OC BO u OIIOIT BO no pan-
HOMY HalpaBJI€HUIO TOJATOTOBKHU:

a) BpInyCKHMK J0J/2KeH 00/121aTh CJIeYIOIMUMH 00IeKYJIbTYPHbIMHA
komnerenuusamu (OK):

CrocoOHOCThIO K caMOOpranu3anuu u camoodpaszopanuto (OK-7).

0) BoinyCKHHMK 10J15KeH 00J1a1aTh ¢JIeayIoIuMu o0uenpodgeccuoHalIb-
HbiMHu kKomneTeHnusamu (OIIK):

CIIOCOOHOCTBIO MIPEICTABIIATH aJIEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUHN
Hay4YHYIO KapTHHY MHPA Ha OCHOBE 3HAHHSI OCHOBHBIX MOJIOKEHUH, 3aKOHOB U Me-
TOJOB €CTECTBEHHBIX HayK U maTeMatuku (OIIK-1);



CIOCOOHOCTBIO BBISIBIISITh €CTECTBEHHOHAYUHYIO CYIITHOCTD MTPO0OJIeM, BO3HU-
KaIoIUX B X0J1¢ TPO(eCCUOHATIBLHON AeSITENbHOCTH, IPUBIIEKATh I UX PEIICHUS
COOTBETCTBYIOIMNH (u3nko-maTemarnueckuit anmnapar (OI1K-2);

B pe3ynbpTaTe 0CBOCHHSI TUCUUIIMHBI CTYAEHT JTOJKEH:

3HaTh:

- OCHOBHBIE€ TOHSATHUS, 3aKOHBl U MOJIEJM B aTOMHOM W sJIepHON (pu3uke
U WX MaTeMaTHYeCKHe BBIPAKCHUS, TPAHULIBI UX MPUMEHUMOCTH, IPUMEHE-
HUE 3aKOHOB B MPAKTUYECKUX MPHUIOKEHUSX.

-pyHIamMeHTanpHble (U3NYECKUE ONBITEI B 00JacTM aTOMHOHN U
A0epHON (U3MKE W UX POJb B Pa3BUTHM HAYKH.

-METO/Ibl 3KCIIEPUMEHTAJIBLHOTO U TEOPETUYECKOrO0 HCCIEAO0BAaHUS B
aTOMHOW U sAJepHOM (U3UKe.

-MIOHUMAaTh CYIIHOCTh (PU3UUYECKHUX SBICHUA.

-OLICHUBATh YHUCIICHHbIE TMOPSAIKUA BEIMYUH, XapaKTEPHBIX Ui aTOMHOM
U AnepHON  (DU3HKH.

-00J1aCTH MPUMEHEHHUS aTOMHBIX U SJAEPHBIX IPOLECCOB.

- COBPEMEHHOE COCTOSIHUE U OCHOBHBIE HANIPABJICHUS Pa3BUTHS (PU3HKU aTOMOB
Y aTOMHBIX SIAEP.

-BKJIaJ, POCCUMCKUX U 3apyOeXHBIX YUYEHBIX OKAa3aBIIMX HauOOJbIlIee
BJIMSIHUE Ha pa3BUTHE (U3UKU aTOMBI M sipa.

YMmers:

- TpaBUJIBHO TMOHHMMAaTh M OOBIACHATH (U3UYECKUE 3aKOHBI SIBIICHHH U
CBOMCTBA TE€JI, OTJIMYATh TUIIOTE3bl OT HAYYHBIX TCOPHI;

- TI0JIb30BAaThCS OCHOBHBIMH (PU3MUESCKUMH IIPUOOpPAMH, CTAaBUTh U pellaTh
MPOCTEHIIINE AKCICPUMEHTAIbHBIC 3aJa4M, o0padaThiBaTh, aHAJIM3UPOBATH OIlC-
HUBATh MOJIYYCHHBIE PE3YJIbTATHI,

- BUJETh (PU3UUYECKOE SIBICHUE C PA3HBIX TOUYEK 3PECHUS;

- MBICJIUTh TBOPYECKH U CAMOCTOSITEIIBHO;

- IPOSIBIIATH OCBEIOMJICHHOCTh B BOIIPOCAX, CBSI3AHHBIX C UCTOPUEH BAKHEM-
IIMX OTKPBITUW B aTOMHOM W siiepHON  (PU3UKe;

- I0JIb30BATHCA MPHU PadOTE CIPABOYHON U YUEOHOU JTUTEPATYPOK;

- TMPUMEHATh TIOJYYEHHBIC 3HAHUS JJISI OOBSCHEHHS Pa3HOOOpa3HBIX
SIBIICHUWA U CBOMCTB aTOMOB U SIZIEP;

- OLICHUBATD JIOCTOBEPHOCThH €CTECTBEHHOHAYYHOW MH(MOPMAIINH;

- HCTOJIb30BaTh NPUOOPETCHHBIC 3HAHUS W YMEHHS JJIs1 PEIICHUs
MPaKTHYECKUX  3aJad, oOecredeHrus Oe30mMacHOCTH COOCTBEHHOM  JKHM3HHU,
MIPUPOAONIOIB30BAHUS M OXPAHBI OKPYKAOIIEH CPEIbI.



Baaners:

HaBBIKAMH TI0 pabOTe€ C IKCIEPUMEHTAIBLHBIMU YCTAHOBKAMHM M aHAIHM3a
pPE3yJIbTATOB 3KCIIEPUMEHTA.

IIpuoOpecTH ONBIT AeATENIHLHOCTH:

-1I0 U3MEPEHUIO0 OCHOBHBIX CBOMCTB aTOMOM, SIJIEp U AJIEMEHTAPHBIX YaCTHII,
WHTEPIPETALNM PE3YITATOB U3MEPECHUM;

-110 0OCTY>KMBAHHUIO YKCIIEPUMEHTAIBLHOTO 000PY0BaAHNS;

-TI0 UCIIOJIb30BAHUIO MATEMaTUUECKUX MOJIEJIEN aTOMOB, MOJIEKYJ, SIEp U
AJIEMEHTAPHBIX YaCTHUIl IPU U3YUYECHUU UX CBOMCTB.

4. Coagep:xaHue U CTPYKTYpa JTUCHUILIAHBI
4.1. Coaep:kaHue JUCUUIJIMHBI

Tabnuya 1.
No | HaumenoBanue | Conep:xaHue pasjesia/TeMbl Kon Dop
n/n | pasaena/TemMsl KOHTPO | MBI

JUpPY- | TEKY-
€MBIX | ILIEeTO
KOMIIE- | KOHT
TEHLUS | poJis

1 KBanroBas npu- | TerioBoe  u3nydyenne u  momu- | OK-7 | JIP,
pona uznydenus | HecueHuusa. 3akoH Kupxroda. 3axon | OIIK-1 | K,
Credana—bonpumana. 3akon cmeme- | OIIK-2 | PK,
Husag Buna. @opmyna Panes—/Ixunca. T
®opmyna [lmanka. I'mnore3a o kBaH-
Tax.

®dotorPdekT. YpaBHeHue DUHIITEHHA
st hotoaddexra. DHeprust U
umIyJbc GporoHa. JlaBieHue cBera.
O¢ddextr Komnrona u ero snemeHrap-
Hast Teopus. EAMHCTBO KOpIycCKyIsip-
HBIX U BOJIHOBBIX CBOMCTB 3JIEKTPO-
MarHUTHOTO U31y4YEHHUS.

2. | DneMeHTbl ATOM BoJIOpoJia B KBaHTOBOM MexaHu- | OK-7 | JIP,
COBPEMEHHOU ke. Is-cocrosinue anekrpona B arome | OIIK-1 | K,
¢usuku atoMoB | Bojopoja. CriuH 3JIeKTpOHA. OIIK-2 | PK,
1 MOJIEKYI. CnuHOBOE KBaHTOBOE YMCIIO. T

[Tpunnun Iaynu. Pacnpenenenue




3JIEKTPOHOB B aTOME I10 COCTOSIHUSIM.
[lepuoauyeckasi cucteMa >JEMEHTOB
MenneneeBa. PeHTT€HOBCKHUE CIIEK-
Tpbl. MOJIEKYJIbI: XUMUYECKHE CBS3H,
MOHSATHE 00 PHEPTETUUECKUX YPOBHSIX.
Monekynsipabie ciekTpbl. KomOuHa-
IIMOHHOE paccesiHue cBera. [lororie-
Hue. CIOHTaHHOE M BBIHYKJICHHOE HM3-
naydeHus. ONTUYECKUE KBaHTOBbBIE Ie-
HEpaTophl (J1a3ephl).

DOnemeHTsI pu-
3UKU aTOMHOTO
saqpa

Pa3mep, cocTaB u 3apsin aTOMHOTO
saapa. MaccoBoe U 3apsiI0BO€E YuCa.
CnuH sijpa ¥ €ro MarHUTHBIA MOMEHT.
Anepnsie cuibl. Monenu snpa. Panno-
AKTUBHOE U3JIyYCHHE U €0 BUJIBL.
3aKOH paJIMOAKTUBHOTO pacrajaa. pa-
BHJIA CMEILICHUS. 3AKOHOMEPHOCTH OL-
pacnaja. B‘“"-pacna)]. Hewrpuno.
["'amMma-u3iydyeHue u ero CBOMCTBA.
Pe3onancHoe nornouienue y-31y4eHus
(o dext Méccbayapa). MeTo b
HaAOJIIOJICHUS M PETUCTPAIIUU PATIU0aK-
TUBHBIX U3JIyYCHUH U YaCTHUII.
SAnepHble peakuuy U UX OCHOBHBIE
tunbl. [To3utpon. B'-pacman. Diek-
TPOHHBIN 3axBaT. OTKPBITHE HEM-
TpOHA. A nepHbIC peakiuu no ACH-
CTBHUEM HEUTPOHOB. Peaknus nenenus
snpa.

ennas peakuus aenenus. Ilonsarue o
SIEPHOM dHEepreTuke. Peakuus cun-
Te3a aTOMHBIX sjiep. [Ipobiema yrpas-
JISIEMBIX TEPMOSIIEPHBIX PEAKIIUN.

OK-7
OIIK-1
OI1K-2

JIP,

PK,

DneMeHThI Pu-
3UKH JJICMCH-
TapHBIX YACTHII

KocMmuueckoe nznydyenue. MooHbI U
UX cBOMCTBA. Me30HbBI U UX CBOMCTRBA.
Tunel B3aUMOJCHCTBUI 3JIEMEHTAP-
HBIX YacTHIl. YacTHIBI M aHTUYACTH-
116l ['uneponbl. CTpaHHOCTD U YET-

OK-7
OIIK-1
OIIK-2

JIP,

PK,




4acTHLI.
KBapku.

HOCTb 3JIEMEHTAPHBIX YaCTHII.
Knaccudukanus sneMeHTapHbIX

By uToroBoro KOHTpoOJIs

JK-
3a-
MEH

4.2. CTpyKTYpa IUCHHUILINHBI

4.2.1. O0masi TpyA10éMKOCTb IMCIUTUIMHBI COCTABJISIET 4 3a4eTHBIX eINHHUILL

(144 gyacoB)
Tadoaunua 2.
Buy paGoTsr TpyaoeMKOCTh, Yachl
1 cemectp Bcero
Oo01mas Tpy10eMKOCTh 144 144
Konmaxkmmnas paboma: 51 51
Jexyuu (J1) 34 34
Ilpaxmuueckue 3ansamus (113) 17 17
Camocmosimenvhas paboma (8 ua- 66 66
cax):
DK3aMeH 27 27
Bua npome:xxyTouHOM aTTecTa- DK3aMeH DK3amMeH
1107071
4.2.2. JIeKIIHOHHBIE 3aHATHSA

Tabimuna 3
No | Temnl
n/m
1 KopnyckyiisspHble CBOWCTBA DIEKTPOMArHUTHOTO U3IYUYEHHUS: TEMJIOBOE U3-

HBIX ¥ BOJIHOBBIX CBOMCTB QJICKTPOMAarduTHOI'O U3J1YyYCHUSA.

nayuyenue; popmyna [Inanka; runoresa o KBaHTaX; €IMHCTBO KOPITYCKYJISIP-

2 BostHOBBIE cBOMicTBa yacTuil: (oTodPdeKT; IHEPTUA N UMMYNLC POTOHA;

haBneHuve ceeTa; s¢pdext Komnrona.

3 KopnyckynsapHO-BOJIHOBOM Jyanu3M CBOWCTB BELIECTBA: rurnores3a Jlyum e

Bpoiins; dopmyna ne bpoitns; onsitet K. [I3Buccona u JI. Jxxepmepa, I1. C.
TaprakoBckoro u I'. TomcoHna, B. A. ®abpukaHTa.

4 BonnoBas (yHKIMS: HEKOTOpBIE CBOMCTBA BOJIH Jie bpoitis.




CooTHoOIIEHNE HEOIIPENETICHHOCTEM
BonnoBas (yHKIHS U €€ CTaTUCTUYECKUN CMBICII.

VYpasuenue lllpenunrepa: odmiee ypaBuenue lllpenunrepa; ypaBHeHue
[Ipenunrepa aJist CTallMOHAPHBIX COCTOSHUM; ABUKEHUE CBOOOTHOMN YacTH-
IbI; YACTHUIA B OJJHOMEPHOU NMPSIMOYTOILHOMN «IOTEHITUAILHOM siMe» ¢ Oec-
KOHEYHO BBICOKMMH «CTE€HKaMW»; MPOXOKJICHUE YaCTHUIIbl CKBO3b MOTCHIIU-
anbHBIN 0apbep. TyHHEnbHBIN (D PEKT; IMHEHHBIN TapMOHUYECKUN OCITHII-
JSATOP B KBAHTOBON MEXaHUKE.

Mopenu atoma Tomcona u Pezepdopna.
JInHenyaThIi CIIEKTp aToMa BOAOPOAA.
ITocrynarer bopa.

Omneitel @panka u ['epua.

Cnektp atoma Bomopoza o bopy.

ATOM BOJIOPO/JIa B KBAHTOBOM MEXAHUKE.
Is-CocTostHuE 37IEeKTpOHA B aTOME BOIOPOJA.

Crnun QJICKTPOHA. CrnrHOBOE KBAHTOBOE YHCIIO.
TO)KI[GCTBCHHBIC YaCTHUIIBI. HpI/IHHI/IH HCPA3INIUMOCTHU TOKIACCTBCHHBIX YaCTk

111,

[Tpunuun Iaynu. Pacnpenenenne 3JIeKTPOHOB B aTOME IO COCTOSIHUSAM.
[Iepnonnyeckas cucrema 3;eMeHTOB Menneneena.
PenTreHoBCckue CEKTpHI.

10

MouiekyJibl: XUMHUYECKHUE CBSI3H, MOHATHE 00 SHEPTETUYECKUX YPOBHSIX.
MounekymnspHbie criekTpbl. KoMOMHAIIMOHHOE paccesiHue CBeTa.
[Tornomennie. CHOHTaHHOE U BBIHY>KJIEHHOE H3TyueHus. OnTuyeckue KBaH-
TOBBIE T€HEPATOPHI (JIa3epPhl).

11

12

Pa3smep, cocTaB u 3aps aTOMHOrO Aapa. MaccoBoe U 3aps0BO€ 4uCIa.
JleekT Macchl ¥ SHEPTHUs CBA3M sIpa.

13

CnuH s1pa 1 €ro MarHUTHBIM MOMEHT.
Snepnbie cuibl. Mogenu sapa.

14

PannoakTuBHOE M3ITyYEHHUE U €TO BUBI.

3aKoH paauoakTUBHOTO pacnaza. [IpaBuia cMenieHusl.
3aKOHOMEpPHOCTH OL-pacriajia.

B-Pacnan. Heiitpuno.

['amMma-u3irydyeHue u ero CBOMCTBA.




MeTop1 HAOJIIOCHHS ¥ PETUCTPALIUN PAANOAKTUBHBIX U3ITYYCHUHN U
YaCTHLL.

15

S nepHble peakuy U UX OCHOBHBIE THUIIBI.

Peakuus nenenus sapa. LlenHasa peakuus qeneHus.
[ToHsTHE O I IEPHOU DHEPTETUKE.

Peakuust cunte3a aromHbIx sjep. [IpoGnema yrpaBiseMbIX TEPMOSIICPHI
pEaKIuu.

16

KocMmuueckoe nziyuenue.
M100HEI 1 UX CBOMCTBA
Me30HEI 1 UX CBOUCTBA

17

Turbl B3aMMOJEHUCTBUN 3JIEMEHTAPHBIX YACTHI]
YacTUIBI 1 aHTUYACTHUIIEI.
['unieponbl. CTpaHHOCTh U YETHOCTD 3JIEMEHTAPHBIX YACTHI]

Knaccudukanus snementapusix yactuil. Kpapku.

4.2.3. IllpakTuyeckue 3aHATHA (KOHTPOJIMPYeMAasi KOMIIETEeHIUA

OIIK-1, OIIK-2)

Tab0auna 4
No | Tembr
/T
1 KBanToBas npupoaa nsinyyeHus
2 DJIEMEHTBI KBAHTOBOW MEXAHUKHU
3 OneMeHThbl PU3UKU aTOMOB U MOJIEKYJI
4 DneMeHThl PU3UKU aTOMHOTO sIpa
4.2.4. CamocTosiTe/IbHOE N3yYeHHE Pa3/ieI0B JUCIHUILINHBI.
Tabimua S
No | Tembr
n/n
1 Onrtuueckas nupoMeTpus. TerioBble HCTOYHUKH CBETa
2 MpumeHeHne doToaddekTa
3 OnTuyeckre KBaHTOBBIE TEHEPATOPHI (JTa3ephl)
4 MeTtopl HAOJIIOACHHS M PETUCTPALIUMU PATUOAKTUBHBIX U3IYYECHUHN U YaCTHIL
5 [TonsiTHE O AIEPHON YHEPTETHUKE.
6 ATOMHBIE 3JIEKTPOCTAHLINH.

10



7 Knaccuduxanus 3neMeHTapHbIX YaCTHIL

5. OneHo4YHbIC MAaTEPHAJIBI IS TEKYLEro M py0e:KHOro KOHTPOJIA
yCIIeBaeMOCTH M NMPOMEKYTOYHOM aTTeCTALMHU

5.1. 3apanus 1Sl TEKyero KOHTPOJIs:
5.1. 1. KoasnoxkBuymbl (koHTpompyemas komnerennus OIIK-1, OITK-2)
Bonpocsl k Ko/LTIOKBUYMY 110 | TeKyieMy KOHTPOJIIO

1. KopnyckynspHbie CBOMCTBA 3JIEKTPOMArHUTHOTO U3mydeHus:. ®otodddhexr.
Kowmmron a¢dexr.

2. OmnsiTel Pesepdopna. [lnanerapuas monens aroma. [loctynatst bopa.
3. CnekTpalibHbIE CEpUH aTOMa BOJIOPOAA.
4. Teopus H. bopa ajist atoma Boiopoia ¥ BOJAOPOAO0NOJ00HBIX HOHOB.
5. BonHoBele cBolicTBa yactull. Teopus Jlyn ne bporns.
6. CooTHomieHue HeonpeaesieHHocTel [ eitzendepra.
Bonpocsl k ko/u1okBuymy no Il tekyuemy KOHTpOJIIO
1. VYpasuenue llpenunrepa. Cranmonapnoe ypaBuenue Illpeaunrepa. Onepa-
TOPBI SHEPTUHU U UMITYJIbCA.
5 2
2. Y-ynkmus. Guzndeckuil CMBICH CIEAYIOMMX BHIPAKCHUIN: ‘lp(r ’t)‘ ,
N
i v | {]W(r,t)\ dv=1
3. YacTuiia B 06CKOHEYHO TITyOOKOM MOTEHITUATIBLHOM SIME.
4. [TpoxoskieHre YacTHUIIbl Yepe3 MOTEHIIMAIbHBIN Oapbep.
5. AtoM Bosiopoaa o teopuu llpenunrepa.
6. [lenounsie metaisl. [TonpaBku Punbepra.
7. [Teprogndeckas cucteMa 3JeMeHTOB TabauIpl MeHeneena.
8. ATOM B MarHUTHOM TIOJIE.
Bonpocs! k kostokBuymy 1o III rekyumemy KOHTpPoJ110
1. CocraB sapa. XapakTepuCTUKU IPOTOHA, HEUTPOHA U SAIpa.
2. DHeprus CBA3M AApa. JHEPIrUs CBSI3U HYKJIOHOB.
3. PagnoaktuBHOCTH. CTATUCTUUECKHUI XapaKTeP paAMOaKTUBHOTO Pacaia.
3aKOH paJIMOaKTUBHOTO pacmaia. AKTUBHOCTb. EJJMHUIIBI aKTUBHOCTH.
4. Snepnbie peakuuu. MexaHu3mbl peakiui. Teopusi COCTaBHOIO SAJIpa.
3. [IpsimMbI€ siIEpHBIE PEAKIINH.

6. Jlenienre TSKENbIX Saep.
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7. ®usuka yactui. Yactuiel u anTndactuubl. Jlentons! u anponsl. KBapkosas

MOACIIb YaCTHII.

8. HexkoTopsie Bonpock! saepHOil acTpoPpHU3UKH.

PEKOMCHHaHI/II/I IPpHA NMOATOTOBKE K KOJJIOKBUYMY

—npopa60TaTb KOHCIICKTbI J'IGKI_[I/Iﬁ I10 BOITPOCaM KOJIJIOKBHYMA,

-IIPOYMUTATh OCHOBHYIO U JOMOJHUTEIBHYIO JTUTEPATYPY, PEKOMEHIOBAHHYIO 110
M3y4aeMbIM BOIIPOCaM;

-OTBCTHUTH HA BOIIPOCHI KOJIJIOKBHYMaA,

-IIPH 3aTPYAHCHUAX, IIPOKOHCYJIbTUPOBATHCA C IIPCIIOaBaATCIICM.

Kpurepuu oueHuBanus

Ja

CryneHnt HE
3HaeT 3HAYH-
TCJILHOM  YacTH
BOIPOCOB,  JO-
MyCKaeT  Cylle-

CTBEHHBIE OIINO-
KU B OTBETAX HA
BOTIPOCHI.

CryneHt

BEPXHOCTHO
3HAET BOIPOCHI
KOJIJIOKBUYMA,

JOITyCKaeT He-
TOYHOCTH B OT-
BETE Ha BOMPOC

I10-

CTyneHT Xopolio
3HaeT Marepual,
IPaMOTHO U MO CY-
HIECTBY H3Jaraet
€ro, JIoIycKasi He-
KOTOpbIE  HETOY-
HOCTHU B OTBETE Ha
BOIIPOC.

CTyacHT B TIOJIHOM
o0BeMe 3HAeT
Marepuaj, IpamoT-
HO H IO CYIIECTBY

u3Jiaraer €ero, He
Jomyckas — cyule-
CTBEHHBIX  HETOY-

HOCTEW B OTBETE HAa
BONPOC.

Taoauna 6
Onenka
HEY/J10BJIETBOPH- | Y10BJIETBOPH- XOPOIOo OTJIMYHO
TeJbHO 2 0aj1a | TeJIbHO 4 0aJi- 6 0ansi0oB 8 dansioB

5.1.2. Ilpumepsbl TeCTOBBIX 3a1aHnil (KOHTpoJupyemas komnerenuus OIIK-1,

OIIK-2)

IlepBasi KOHTPOJIbHASA TOYKA

S: Onwitel Pezepdopaa mokazanu, 4To aTOM COCTOUT U3:

e Slnpa u 35eKTPOHOB

e IpOTOHOB U DIIEKTPOHOB

e HeWTpOHOB U TO3UTPOHOB

e DJIEKTPOHOB U MTO3UTPOHOB

S: MaccoBoe uncio A aToMOB OIIpCACIIACT YMUCIIO!

e [IpOTOHOB M HEUTPOHOB B SAPE
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e [IpOTOHOB M NEKTPOHOB B A1Ipe
e HeuTpoHOB ¥ MO3UTPOHOB B SAPE
e DJIEKTPOHOB U HEUTPOHOB B sI/IpE

S: IlonHast sHEPTUs IEKTPOHOB B aTOME BOJI0po/ia Ha 1-oif opouTte (B 7B):
o -136

e -10,6
e -8,6
o -1506

S: IlonmHas sHEprus >IEKTPOHA B OCHOBHOM COCTOSIHUM BOJIOPOAOINOA00HOTO HOHA
renus (B 3B):
-54.4
-40,4
-304
-20,4

S: OnbiTel @abpukanta, budbepmana n CynikuHa noATBEPINIIH, YTO:
e OTnenbHbIE IIEKTPOHBI 00JIaJal0T BOJIHOBBIMU CBOMCTBaAMU
e ToOJbKO MOTOK 3JIEKTPOHOB 00J1a/1a€T BOJHOBBIMU CPEJICTBAMU
e DJeKTpOHBI He 00J1a/1at0T BOJIHOBBIMU CBOMCTBAaMU

e Bo3MoXHBI 2 U 3

Bropasi KOHTpPOJIbHAsSI TOYKA

S: DHepreTHuecKuil CIEKTP PU3NIECKON MUKPOCUCTEMBI, COBEPIIAIOIICH MPO-
CTPaHCTBEHHO-OI'PAHUYEHHOE IBUKEHUE, SBIISIETCS:

e JIUCKpETHBIN

e HenpepbIBHBIN

e (CwmemanHbIi

e 30HHBIN

S: B S-coctosauu ({=0) MOMEHT UMITyJIbCa SJEKTPOHA PABEH HYJIIO. JTO O3HAYAET
YTO B S-COCTOSIHUU:
e BeposTHOCTh MECTOHAXOXKACHUS JIEKTPOHA B KYJIOHOBCKOM ITOJIE SiApA B
1000M HaIpaBJICHUU TPOCTPAHCTBA OJMHAKOBA

e (CKOpOCTb AJIEKTPOHA PaBEH HYJIIO

13



e DJIEKTPOH ynaJl Ha PO
e Bce 3 orBeTa paBHOBEPOSATHBI

S: KBaHTOBOE 4KCIIO «N» NPUHUMAET 3HAYEHHUE:
e 1,2,3,...,©
e 0,1,2,...,0
e 0,-1,-2,...,0
o 5,1,3/2,...,©

S: OpOuTanbHOE KBAHTOBOE YMCIIO MPUHUMAET 3HAUYCHHE:
e (=0,1,2,...,n-1
e (=-n,-(n-1),...,-1,n-1
o (=1%,3/2,5/2,...
o (=-%,0,%.

S: CunpHO BhIpaXKEHHBIE MATHUTHBIE cBoicTBa rpynmnsl xkenesa (Fe, Co, Ni) cBs3a-
HBI C COOCTBEHHBIMA MAarHUTHBIMH MOMEHTAMH:

® HJICKTPOHA
® [pPOTOHA

® HEUTpOHA

® BO3MOXHBI 2 U 3

S: CornacHo npuHuuna 3anpeta [laynu B 0o4HOM KBAHTOBOM COCTOSIHUM MOYKET
HaXOJUThCS JIEKTPOH:

o |

[ ]

2
e 3
4
Tperbst KOHTPO/IbLHASA TOYKA

S: Slnpo coctout m3:
e [IpOTOHOB 1 HEUTPOHOB
e [IpOTOHOB U JIEKTPOHOB
e HeWTpOHOB U TO3UTPOHOB
e [IpOoTOHOB M MU-ME30HOB

S: Ilpu a- pacnaje s/pa MacCOBOE YHUCIIO U3MEHSETCS Ha €IMHUIIBIL:
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o 4
e 3
o 2

e Bo3moxHbI 1 1 3

S: IIpu B-MuHycC pacnaje nopsiAKOBbIA HOMEp dJieMeHTa Z
e VYBEIMYMBACTCA HA €AUHUILLY
e VYwMeHblaercsa Ha 1
e He nsmensercs
e Bo3moxhsbl | 1 2
12
S: IIpu B3auMOJICCTBUM HEUTPOHA C SIAPOM iC

112 A 1l g2
ot sC> B+ D

MMPOUCXOJUT PCAKIIHA:

[ ]
1 12 10 4

e oNtgC>C+,He
1,12 A 77 10

o+ sC>;Li+ B
1 12 14 1

ot ¢C?» N+ H

235

o U 3 PEKTHUBHO ACIUTCS MO ICHCTBUEM TEIUIOBBIX HEH-

S: M3oton ypaHa
TpoHOB. [Ipu 3TOM BBIIEIISIETCA B CPETHEM HEUTPOHOB:
e 25
e 3
e 6

e 10,5

B pamkax obGecrnieueHus MpUMEHEHUS KOMITbIOTEPHBIX TEXHOJIOTHI B 00Opa-
30BaTEJIbHOM IIPOLIECCE UMEIOTCS CIIEUAIN3UPOBAHHBIE KOMIIBIOTEPHBIE KJIACCHI C
COBPEMEHHBIM MPOTPaMMHBIM oOecriedeHrneM U uMmeronmm Beixoa B Muatepuer. C
TEKYIIEro y4eOHOTO rojila OpraHu30BaHa BO3MOXKHOCTh TECTUPOBAHUS W BHE YHU-
BEpCUTETA.

MeToauyeckue peKOMEHIAl UM 110 NOATO0TOBKE K TeCTHPOBAHUIO

TecTbl — 3TO BOIPOCH! WIM 3aJaHUs, NPEIyCMATPUBAIOIINE KOHKPETHBIM,
KpaTKUM, YETKUH OTBET HAa UMEIOIIHNECS dTAIIOHBI 0TBETOB. [Ipn camocrosTensHON
MOATOTOBKE K TECTUPOBAHUIO CTYJAEHTY HEOOXOIUMO:
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a) TOTOBSICh K TECTUPOBAHUIO, MPOPadOTaTh HHPOPMAIMOHHBII MaTepHall Mo
aucuuriuHe. [IpoKoHCYIbTHpPOBATHCS C MpernojaBaTesieM I0 BONPOCY BbIOOpa
y4eOHOM JUTEepaTyphl;

0) YETKO BBISICHUTE BCE YCIIOBHUS TECTUPOBAHMS 3apaHee. 3HATh, CKOJBKO TECTOB
Bam Oyner mpeanokeHo, CKOJIBKO BPEMEHU OTBOAMTCS HA TECTUPOBAaHHUE, Ka-
KOBa CUCTEMa OIICHKH Pe3yIbTaToOB U T..

B) MPUCTYyMas K paboTe ¢ TeCTaMU, BHUMATEIHHO M 10 KOHIA MPOUYTUTE BOMPOC H
npejiaracMbie BapuaHThl OTBETOB. BBIOepUTE TIPaBHIBLHBIE OTBETHI (MX MOXKET
OBITh HECKOJIBKO);

r) eciu Bel BecTpeTriv dpe3BpIYaitHO TPYIHBIN s Bac Bompoc, He TpaThTe MHOTO
BpeMeHu Ha Hero. llepexoaute k JpyruMm Ttectam. BepHuTech K TpyaHOMY
BOIMPOCY B KOHIIE.

€) 00s13aTeTbHO OCTaBLTE BPEMS JIsl IPOBEPKH OTBETOB, YTOOBI N30€KATh MEXAHM -
YECKUX OLIMOOK.

Kpurepun oneHuBanus

Taoauma 7
Ouenka
HEY/J10BJIETBOPHUTEILHO | YAOBJIETBOPUTENb- | X0poIlo 4 OTJIMYHO 5
0 6a1710B Ho 3 0aLi1a oajLi1a 0aJJIOB

Menee 50 % npasunbHO | 50-70%  npaBuibHO | 71-85% mpa- | 86-100% mnpa-
BBITIOJTHCHHBIX 33/IaHUH. | BBIMOJTHEHHBIX 33J]la- | BWJIBHO  BBI- | BUJIBHO  BHI-
HUH. MTOJTHEHHBIX TIOJTHEHHBIX
3aJaHUM. 3aJaHUM.

5.1.3. IIpome:kyTouHas arrecTanus (KOHTPOJHPYeMasi KOMIIETeHIUA

OIIK-1, OIIK-2)

Cnucok BONPOCOB K YCTHOMY 3K3aMeHYy
I. KBAHTOBAA ITPUPOJJA U3JIYUEHUA

. TernoBoe u3ly4yeHue U JIOMUHECIICHIIUS.

. 3akon Kupxroda.

. 3akon Credana—bonbiMana.

. 3akoH cMmenieHnsa BuHa.

. ®opmyna Panes—/IxuHca.

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

. ®oToaddexr.

. YpaBHeHnue DitHireriHa it pororddexra.

0 3 N D KW
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9. DHeprus u umnynbsc poroHa. JlaBnenue cpera.

10. D dext KomnroHa u ero aneMeHTapHas TEOpHsL.

11. EnnHCTBO KOPIYCKYJISIPHBIX U BOJTHOBBIX CBOWCTB JIEKTPOMAarHUTHOIO U3-
Jy4YEHUS.

I1. 9JIEMEHTBI KBAHTOBOU ®U3MKU ATOMOB, MOJIEKYJI

12. Monenu atoma Tomcona u Pesepdopna.
13. JIunenyaTelii CIEKTP aTOMa BOJIOpOAA
14. Iloctynars! bopa.

15. OnsiTer @panka u ['epna.

16. Cnextp aroma Bogoposa no bopy.

I1I. 9JIEMEHTHI KBAHTOBOW MEXAHMKU

17. KopnycCKyJisipHO-BOJIHOBOM JTyaju3M CBOMCTB BEIIECTBA.

18. HexoTopsle cBolicTBa BOJH e bpoitis.

19. CooTHO1IEHNE HEOTIPEAEIEHHOCTEH .

20. BorHoBast GyHKIIUS U €€ CTATUCTUIECKUN CMBICIL.

21. Obwee ypaBuenue lpenunrepa. Ypasuenue llIpeaunrepa iist craliiOHaApHBIX
COCTOSIHUU.

22. JIBmxkeHue cBOOOTHOM YaCTHUIIBI.

23. Yactuua B OAHOMEPHOUN NPSIMOYTOJIbHON «ITOTEHIUATBHOU AME» ¢ OECKOHEUHO
BBICOKMMU «CTEHKAMMY.

24. [Ipox o>k JiIeHHEe YacTHUIbl CKBO3b MOTEHIMANbHBIN Oapbep (TyHHEIbHbIN
addexr).

25. JInHEeWHBIM TapMOHUYECKUN OCHIMJUISITOP B KBAHTOBOM MEXAHUKE.

IV. DJIEMEHTbBI COBPEMEHHOM ®U3UKHN ATOMOB 1 MOJIEKYJI

26. AToM BoJ10pOa B KBAHTOBOW MEXaHUKE.

27. 1s-cocTosiHHUE 3TEKTPOHA B ATOME BOJAOPO/A.

28. CnuH 3nektpoHa. CIMHOBOE KBAHTOBOE YHUCIIO .

29. llpunnun Iaynu. Pactipenenenue 31€KTPOHOB B aTOME 110 COCTOSTHUSIM.
30. Ilepuoauyeckas cucTeMa 3JIEMEHTOB MeHieneena.

31. PEHTT€HOBCKUE CIEKTPHI.

32. MosneKymbl: XHMAYECKHUE CBSI3U, TOHATHE 00 YHEPreTUYECKUX YPOBHSIX.
33. Monekynsipuble ciekTpbl. KOMOMHAIIMOHHOE paccesiHue CBETa.

34. [Tornomenne. CHOHTAaHHOE U BBIHYKIAECHHOE U3JIyUYEHUS.

35. OnTuyeckue KBaHTOBBIE TEHEPATOPHI (J1a3€phl).
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V. OJIEMEHTbBI ®U3UKU1 ATOMHOI'O A/1PA

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

38. Anepubie criibl. Mojsienu sapa.

39. PagnoakTUBHOE U3JIYYEHHE U €0 BUIBI.

40. 3akoH paguoakTuBHOrO pacnajna. [Ipasuna cmenieHus.

41. 3akOHOMEPHOCTH O-pacnaja.

42.p~*-pacnan. Heiitpuso.

43. 'aMMa-HU31y4YEHHE U €T0 CBOKCTBA.

44. Pe3onancHoe norjomieHue y-u3nydenus (3dpdext Méccbayapa).

45. Metoibl HAaOMIOICHUS U PETUCTPAIIUN PAJAMOAKTHBHBIX U3ITYYCHUN U YACTHII.

46. SnepHble peakuy U UX OCHOBHBIE THUIIBI.

47. Tlo3utpoH. B'-pacmaa. DJIEKTPOHHBIH 3aXBar.

48. OTKpBITHE HEUTPOHA. SIEpHBIE PEAKLINH MO AEHCTBUEM HEUTPOHOB.

49. Peakuus aenenusd sapa.

50. LlenHas peakius IeICHUS.

51. IlonsATHE O AAEPHOMN DHEPTETHKE.

52. Peakius cuHTE3a aTOMHBIX sifiep. [IpoOiemMa ynpaBiseMbIX TEPMOSIECPHBIX
pEaKIUi.

VI. SJIEMEHTbBI ®U3UKU SJIEMEHTAPHBIX HACTUIL]

53.KocMmuueckoe u3iryyeHue.

54 M10oOHBI 1 UX CBOMCTBA.

55.Me30HBI U UX CBOMCTBA.

56.Tunsl B3aUMOJICUCTBUN JIEMEHTaAPHBIX YaCTHIL.
57.HacTUIIbI U aHTUYACTUIIBI.

58.I'unepoHsl.

59.CTpaHHOCTh ¥ YETHOCTH JIEMEHTAPHBIX YACTHII.
60.Knaccudukanus 31eMeHTapHBIX YaCTHII.
61.KBapku.
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MeToanuyecKkue peKOMEHIANUM 10 MOATOTOBKE K MPoIeype 0CYlIecTB-
JICHHS IPOMEKYTOYHOM aTTecTaluu (3K3aMeHy)

[ToAroTOBKa CTYJAEHTOB K dK3aMEHYy BKJIFOYAET MPOPAOOTKY JICKITUH, B TeUe-
HUS BCETO CEMECTpa W HEMOCPECTBEHHYIO MOATOTOBKY B JTHH, MPEIICCTBYOIIHEC
dK3aMeHYy, BKJIIOYas MOATOTOBKY K KOJIJIOKBUYMaM, TECTUPOBAHHIO, BBITIOJIHEHUIO
71a00paTOPHBIX PA0OT U UX 3aITUTY.

B koHIIe cemecTpa CTyIeHTaM BBIIAIOTCS 3K3aMCHAIIMOHHBIE BOMPOCHL. [1pu
TIOJITOTOBKE
OTBETOB Ha BOIIPOCHI CTYJCHT JOJIKEH UCIOIh30BaTh HE TOJBKO KypC JIEKIIUH, HO
U OCHOBHYIO U JOTIOJHUTENBHYIO JINTEPATYpy MJisi BbHIPAOOTKM YMEHHUS JaBaTh
pa3BEepHYThIE OTBETHI HAa MOCTABIEHHBIE BOMIPOCHI.

B xone moaroToBku cTyaeHTy HE0OX0IUMO 00paIaTh BHUMaHUE HE TOJIBKO
Ha YPOBEHb 3alIOMUHAHUS, HO M HAa CTENEHb MIOHUMAHUS U3y4YaeMbIX BOIIPOCOB. A
ATO JIOCTUTAETCS HE MPOCTHIM 3ayUYMBAHUEM, & YCBOCHHEM MTPOYHBIX CHCTEMATH3H -
POBaHHBIX 3HAHWA aHATUTUYCCKUM MbIuIeHneM. Clie1oBaTeNbHO, HEMOCPEe-
CTBEHHAs TMOJTOTOBKA K 9K3aMEHY JOJDKHA B Pa3yMHBIX MPOIOPIUAX COUYETATh U

3allOMUHAHUE, U IOHUMaHUe TPOrpaMMHOT0 MaTepuaa.
[To peittunroBoii cucteme B KbI'Y Ha sk3amen Boigensiercs 30 6ammoB. Ux

MOXKHO paClpCACIIATE 110 YPOBHIO 3HAHHA CTYJACHTA CIICAYIOIIUM 06p330M

Kpumepuu OUECHUGAHUA HA IK3AMEHeE

HE 3HAeT 3HAYH-
TCJILHOM YacTHU
Marepuania, 10-
ITyCKaeT Cylle-
CTBEHHBIE OIINO-
KU B OTBETax Ha
BOIIPOCHI.

CryneHt noBepx-
HOCTHO 3HaeT
MaTepua OCHOB-
HBIX Pa3/ieoB U
TeM yueOHOH auc-
IIUTUTAHBIL, IOy C-
KaeT HETOYHOCTH B
OTBETE Ha BOIIPOC.

polio 3HaeT marte-
puan, TPaMOTHO H
M0 CYIIECTBY W3-
JaraeT ero, JOIycC-
Kasi HEKOTOpbhIC He-
TOYHOCTH B OTBETE
Ha BOIPOC.

Taoauna 8
banabl Ha 3K3aMeHe
15 6an0B 20 0a1a 25 0asia 30 6a10B
ITocemenue me- ITocemenue ITocemenne cocraB- | [locemenue
Hee 50 % COCTaBIISIET HE Me- | IsseT He MeHee 70 | cocTaBisieT HE Me-
JIEKIIMOHHBIX U Hee 60% mexiu- % JNexIMOHHBIX W | Hee 85%  Jneknu-
MPAKTUYECKHUX 3a- | OHHBIX U MPAKTU- | IPAKTUUYECKUX 3aHS- | OHHBIX M TPAKTH-
HSTUW U CTYJICHT | YECKHMX 3aHSATHUM. til. CTYIEHT XO- | YeCKMX  3aHATHI.

CTyIeHT B TIOJTHOM
00BEME 3HAET
Marepuall, rpaMoT-
HO U MO CYIIECTBY
n3jlaraeT €ro, He
JOMyCKasl  Cyllle-
CTBEHHBIX HETOY-
HOCTEH B OTBETE Ha
BOIIPOC.
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Hroronas OLICHKAa BBICTABJISACTCA IIO ATHOAJIBHOM CUCTEME ncxoasa M3

Tadmuie 9.

IlIkaJia OeHKH yCIIEeBAEMOCTH CTYI€HTOB

Tabiauua 9
Cymma 6ajuioB Ouenka
0-35 HEJIOMYCK
36-60 HEYJIOBJIETBOPUTEIBHO
61-80 YIAOBIIETBOPUTEIILHO
81-90 XOPOIIIO
91-100 OTJINYHO

7. MeToauyecKkue MaTepualibl, onpeae/aoume npoueIypbl OueHuBa-

HHSl 3HAHMH, YMEHH I, HABBIKOB M (WJIH) ONbITA 1eATEIbHOCTH

Taoauna 10. Pe3yabTrarsl 0CBOCHHMS AUCHUILINHBI, MOJIeKAIIME

NMpoBepKe

PesynbraThl 00yueHus
(KOMIIETEHIINN)

OcCHOBHBIE TTOKA3aTEIN OLIEHKA
pe3yabTaToB 00y4eHHUs

Buna onienounoro
Marepuana

CnocoGHOCTRIO K camo-
OpraHu3aldd U Ccamoo0-
pazoBanuto (OK-7).

[Inanupyer coOCTBEHHYIO pa-
00Ty B pamMkKax camMoo0Opa3oBa-
HUS, WCIIONB3YeT pe3yIbTaThl
camMmooOpa3oBaHusl JJisl pelle-
HUS TPO(ecCHOHATBHBIX 3a/1ad.
[TonumaeT 3HaUeHHE caMO00Opa-
30BaHMs Uil MPOQECCHOHAIb-
HOU nesTenbHocTh. Mcronb3yer
pe3yibpTaThl  caMo00pa3oBaHUs
B NMPpOeCCUOHAIBHON JIeATEIh-

HOCTH.

OneHouHble MaTepua-
JIbI 11 IPOBEICHUS
KOJIJIOKBUYMa, TECTH-
pOBaHUS U TIPOMEXKY-
TOYHOM aTTeCTalluU

CnocoOGHOCThIO npe-

CTaBJISTh aJICKBATHYIO
COBPEMEHHOMY  YPOBHIO

3HAaHUM HAy4YHYK KapTH-

3HaeT M JAeT OIpPEACICHUS
OCHOBHBIX 3aKOHOB €CTECTBEH-
HBIX HayK U MAaT€MAaTHKH; BOC-
MPOU3BOJAUT OCHOBHBIE (DaKTHI,

OueHouyHble MaTepua-
JIBI 7151 IPOBEJICHUS
KOJUIOKBHUYMa, TECTHU-
pOBaHUSA U TMIPOMEXKY-
TOYHOM aTTECTAIlUH
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HY MUpa Ha OCHOBE 3Ha-
HUS OCHOBHBIX ITIOJIOXKE-
HUI, 3aKOHOB U METOJIOB

HUACH; PaCIIO3HACT MATCMATHU4YC-

CKHE OOBEKTHl COOTBETCTBY-

I0le TpeaMeTHOM o00JacTu;

€CTECTBCHHBIX HAYK MW | IOHUMAET CBSI3M MEXAY pas-
marematuku (OIIK-1); JUYHBIMHM TIOHSTUSMH; 3HAET
OCHOBHBIE METOJbI PEIICHUS
TUMOBBIX 3a]1a4.
CriocoOHOCTRIO BBISBIATH | [loHumManne  HeoOxomumocT | OLeHOYHbIC MaTepHa-
€CTECTBEHHOHAYUHYIO MaTEMaTUYECKON COCTaB- | JIbl IS IPOBEACHUS
CYLIHOCTH MPOGIEM, BO3- JAIONIE B OOIIEH ITOJrOTOBKE | KOJNIOKBHYMa, TECTH-
6aKaJIaBp0B; pOBaHHUA U IPOMEKY-

HUKAIOIIMX B XOJ¢ IIPO-
(heCCHOHAIBHOM JIeSITCIIb-
HOCTH, TIPHBJICKATh JIJIS
170.9

peumcHuss  COOTBCT-

CTBYIOILIMI duznko-
MaTeMaTUYECKUN ammapar

(OIIK-2);

3HaeT ¥ MOHUMAET (HU3UIECKYTIO
CYIIHOCTh SIBJICHUM W MpoLecC-
COB, MTPOUCXOJIAIIUX B MaTepra-
Jax TpH B3aUMOJACHUCTBUU C
AJIEKTPOMArHUTHBIM TIOJIEM U
paboueil cpefoil B pazIMUHBIX
YCIIOBUSIX IKCILTyaTallUH.

TOYHOM aTTeCTalluU

7. YueOHO-MeTOANYECKOE O0ecreueHne JUCIUIIIHHBI

7.1. OcHoBHas JUTEpaTypa

1. Tpopumona T.M. Kypc ¢puzuku. M. Axanemus, 2007 r.

2. CagenneB U.B. Towm 3. KBantoBas ontuka. AtomHas ¢puszuka. Gusuka sapa

u yactuil. 1982r.

3. Tpodumona T.M. PykoBoicTBO K pelieHuto 3aga4 no pusuke. M: U3a-Bo
FOpaiit, 2013. - 265 c.

7.2 JlonmoJIHUTEJIbHAS JUTepaTypa

1. Tonbnun JILJI., HoBukona I'.W. KBantoBas ¢usuka. BBonHbI! Kypc. -

Mocksa: UHCTUTYT KOMIIBIOTEPHBIX HcciienoBannii. 2002. -496 c.
2. Myxun K.H. OkcniepumenTtanshas saaepHas ¢pusnka. @u3rnka aTOMHOTO sapa.

M. DA. 1983 r.

3. CusyxuH /[.B. Tom 5. Yacts 2. SAnepuas ¢uszuka. M. Hayka, 1989 r.
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7.3. [lepuoanyeckue u3aaHusi

1. HayuHo- nomyJisipHbIii sxypHan "ATtom".
2. Kypnan «SnepHas pusukay.
3. Kypnan «Pu3nka 3J€MEHTAPHBIX YACTHUI] U ATOMHOTO SIpay.

7.4. UuTepHeT-pecypchbl

1. http://www.mipt.ru («®uzuka. Yu. mocooue» M. ,2000, I'magyn A..)
2. www karelia.ru/psu/Chairs/KOF/ («®uzuka qis ctyaeatos» [IETPTY, 2004,
Hozapos A.1.).

8.5.MeToguueckue yKazaHusl 10 NPOBEACHUIO YUeOHBIX 3aAHATHI H
OPraHM3aIus CAMOCTOATEIbHOI PA0OTHI CTYIEHTA

8.5.1. MeToanyeckue peKOMeHIAIMHA K YTEHHIO JIEKIIM i

OcHOBHBIMH (hOpMaMU OPTaHU3AINHN YUYCOHBIX 3aHATUN 110 JUCIUTUINHE
«(pU3KUKN TOTYTPOBOAHUKOB U TIOTYTIPOBOJHUKOBBIX HAHOCTPYKTYPY SIBIISIFOTCS
JIEKIIU U JTaOOpaTOpHbBIC 3aHSATHUS.

[Ipu mOArOTOBKE JEKUMOHHBIX 3aHATHI MPENOJaBaTeNb TOKEH OIpeie-
JUTH LENW Y 3a/1a4d JISKI[UHU, pa3padoTaTh IJIaH MPOBEACHUS JISKIIUH, OCYIIE-
CTBUTH MOJI0O0P JUTEPATypPhl (03HAKOMUTH C MEPUOTUYECCKUMU U3AAHUSMHU 110
TeMe JICKIU), 0TOOP HEOOXOUMOT0 U IOCTATOYHOTO TI0 COJIEPHKAHUIO yueO-
HOTo MaTepuaina. JIeKTop onpeessieT METO b, MPUEMBI U CPEJICTBA MOAIepKa-
HUSI UHTEpeca, BHUMaHUs, CTUMYJIUPOBAHUS TBOPUECKOTO MBIIIUICHUS CTYICH-
TOB.

Jlexuust TOJKHA BKJIFOYATh B KAYECTBE ATANOB (POPMYIUPOBKY TEMBI
JIEKLWW, IEPEYEHb BOIPOCOB, M3JIOKEHUE BBOJHOW YaCTH, OCHOBHOU YaCTH,
KpaTKUE BBIBO/JIbI IO KAXJIOMY PaCCMOTPEHHOMY BOIIPOCY, 3aMEUaHHUE U pe-
KOMEHJAIUU JIMTEPATYPHBIX UICTOUHHUKOB I0 U3JiaraeMbIM Bonpocam. Ecnu
OuepeIHOE 3aHITHE SIBIACTCS MPOJOLKEHUEM MpeAblIyIIeH JEKIHH, [IeJIeCO-
o0pa3HO KpaTko cHopMyIUpOBaTh MOJYYEHHOE paHee Pe3ybTaThbl, HEOOXO-
JIUMBbIE JJIsl TOHUMaHUS M YCBOCHUSI M3Yy4aeMbIX BOIPOCOB. B 3aKII0UUTEIHHOM
YaCTH JICKIIMH JKeJIaTeJIbHO 0000IIUTh HanboJiee BaKHbIC U CYIIECTBEHHbIC
MOMEHTBHI JIEKIIUH, CJIEJIaTh BBIBOJIBI, a TAKKe CHOPMYJIUPOBATH 3a]a4Uu IS
CaMOCTOATENHLHOM pabOThI CTYIEHTOB U yKa3aTh PEKOMEHIYEMYIO JIUTEPATypy.
[{enecooOpa3Hoii TaKkKe OCTAaBUTh BpPEMsI JIJIsl OTBETA Ha BOMPOCHI CTYACHTOB U
BO3MOXKHYIO JUCKYCCHIO IO U3JI0)KEHHOMY MaTepHualy Ha JICKIUU.
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ConeprxkaHue JeKIUHU 10 TaHHOW TUCHUIUIMHE JOJKHO COOTBETCTBOBATH
JTUAAKTHYECKUM MPUHITATIAM, KOTOpbIE 00ECIEYNMBAIOT COOTBETCTBUE M3JIara-
€MOro MaTepualia HAyYHO-METOJANYECKUM OCHOBAaM MEJarornyecKou esiTeNb-
HOCTU. OCHOBHBIMU U3 HUX SIBJIIIOTCSA LEIOCTHOCTh, HAYYHOCTh, JTIOCTYITHOCTD,
CUCTEMATHUYHOCTh U HATJISATHOCTb.

O} heKTUBHOCTD JIEKIIUU MOXKET OBITh MOBBIIICHA 32 CUET PAlMOHATIBLHOTO
MCIIOJIb30BaHUs TEXHUUECKUX CPeCcTB. KOMIUIEKThI TEXHUUYECKUX CPEICTB He-
00X0MMO TOTOBUTH K KaXKJIOW JICKIIMHU 3a0JIarOBPEMEHHO, HE TIeperpyxas UMH
ayIUTOPHIO.

CymiectByeT kiaccuguKkanus JEKIHUM 10 TUIIAM U METOJIaM UX MPOBEIe-
HUs (BBOJHAS, YCTaHOBOYHAsI, MPOTpaMMHast, 0030pHas, UTorosas u ap.). [Ipu
M3JI0KEHUH MPOrPAMMHOI0 MaTepHalia 1Mo JaHHOW JUCHUILIMHE Ha JICKIHUSIX pe-
KOMEH/TyeTCsl IIIMPOKOE UCTIOIB30BaHUE CPEJCTB MH(DOPMAITMOHHO-KOMMYHHUKA-
unoHHbIX TexHojoruu (MKT) wnm aynuo-BuneorexHuku. [loaroroBka Busieo —
JIEKIIMU COCTOUT B MEPEKOJUPOBAHUU, IEPEKOHCTPYUPOBAHUH YUEOHOM
nH(pOpMaIK IO TEME B BU3yaIbHYIO (POPMY ISl IPEAbSIBICHUS CTYJEHTAM Ye-
pe3 TEXHUUECKUE CPEJICTBA OOYUCHUS MU CXEMbI, PUCYHKH, YEPTEKHU.

8.5.2. Kpurepuu oueHKH JIeKIMH

AHaJIN3 Ka4yecTBa JIEKIIMU CTPOUTCS U3 OLEHKHU COJNEPKAHUS, METOJAUKHU YTe-
HUSl, OpraHU3alyy JEKIUH, PYKOBOJICTBA paOOTOM CTY/IEHTOB Ha JICKIUH, JIEK-
TOPCKUX JTaHHBIX MIPENOAABATEN, PE3YIbTATUBHOCTH JICKIIUHU.
OueHka coaep:KaHus JJeKINH

1.CooTBeTCTBHE TEMBI U COJIEPKAHUS JIEKIIUN TEMAaTUYECKOMY TUIaHy U y4eOHOU
IIpOrpaMMe Kypca.
2. Hay4HOCTB, COOTBETCTBUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH.
3. TOYHOCTB UCIOJIB3yEMOW HayYHOU TEPMUHOJIOTHH.
4. HpOopMaTUBHOCTB; PACKPHITHE OCHOBHBIX ITOHATUIN TEMBI; COUYETAHUE TEOPETH-
YECKOro MaTepuaia ¢ KOHKPETHbIMU IIPUMEPAMU.
5. Peasm3anust npuHIMIIA OPraHUYECKOM CBSI3U TEOPUU C ITPAKTUKOM; PACKPBITHE
MIPAKTUYECKOTO 3HAYEHUS U3J1ara€MbIX TEOPETUYECKUX MOJT0KEHUN.
6. Peanuzanys BHyTpU NPEAMETHBIX U MEKIUCIUIIIMHAPHBIX CBS3EH.
7. CBs13b ¢ mpoduieM NOAr0TOBKH CTYJEHTOB, UX OYyIyIllel CrelnanbHOCTBIO.
8. CooTHoOIIEHUE coAepKaHMsI JIEKLIUU C COAEpKaHUEM yueOHUKa (M31araercs
MaTepua, KOTOpOro HET B yUeOHMKE; pa3bsACHAIOTCS 0CO00 CI0KHBIE BOIIPOCHI;
JaeTcs 3aJlaHue CaMOCTOSITENILHO MPOopadaThIBaTh YaCTh MaTepuaa 1o yueOHuKy,
nepecka3bplBaeTCsA yUeOHUK U T.11.).

Ouenka METOAMKH YTEHUS JIEKIUN
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1. Iunaktudeckas 000CHOBAaHHOCTh MCITOJIb3yeMOT0 BUIA JIEKIIUH U COOTBETCTRY -
IOIUX eMy (POpPM U METOIOB U3JIOKECHHS MaTepuara.

2.CTpyKTypUpPOBaHHOCTh COAECPKAHUS JIEKIMMU: HAJTUYKUE TIaHa, CIUCKA PEKOMEH-
JTyEMOU JINTEPATYPbI, BBOJHON, OCHOBHOM M 3aKIIFOUUTEIBHON YaCTH JIEKIUH.
3.AKIIEHTUPOBAHUE BHUMAHUS ayJJUTOPUU HA OCHOBHBIX MOJIOKEHUSX U BBIBOJAX
JIEKITUH.
4. PannoHanbHOE COYETaHUE METOJUYECKUX MPUEMOB TPAJAUIIMOHHON Meaaroruku
¥ HOBBIX METOJI0B 00y4eHHs (ITpoOJIEMHOr0, MPOrPaMMHOI0, KOHTEKCTHOTO, JIesI-
TEJILHOCTHOTO U JIp.).

5.JIoru4HOCTb, 10KA3aTENBHOCTDh U ApTYMEHTUPOBAHHOCTD U3JI0KEHUS.
6.5IcCHOCTD U JOCTYITHOCTh MaTepHalia ¢ y4eTOM MOJATOTOBIEHHOCTH 00y4aeMbIX.
7.COOTBETCTBHE TEMIIOB U3JIOKEHUSI BOZMOKHOCTSAM €0 BOCIIPUATHS U BEJICHUS
3aIMCceN CTyJEHTAMMU.

8.Mcnonb30BaHrEe METOJIOB aKTUBU3AILIMU MBIIIJIEHUS CTYICHTOB.
9. cnonp30BaHne MPUEMOB 3aKperuieHns nHpopMaluu (TOBTOPEHUE, BKIFOUCHUE
BOIIPOCOB Ha MPOBEPKY BHUMAHUS, YCBOCHHUS U T.II., IOJIBEICHUE UTOTOB B KOHIIE
PacCMOTPEHUSI KaXJI0TO BOIIPOCA, B KOHIIE BCEH JICKIINM).

10.Mcrionp30Banue 3amyceil Ha JJOCKE, HATJISITHBIX ITOCOOMH.

11.Mcnionp30BaHue pa3iaTOYHOrO MaTepuaia Ha JEKIUH.

12.cnons3oBanue UKT.

OuneHka opranu3anum JeKunu

1.CooTBeTCTBHE JIEKIMH YYEOHOMY PACTIMCAHMIO.

2.YeTkoCTh Hauama JEKIUH (3a7epKKa BO BPEMEHH, BXOJI JIEKTOPA B Ay IUTOPHIO,
MPUBETCTBUE, YIAYHOCTh MEPBBIX (pa3 u T.I1.).
3. IlocemiaeMoCTh JIEKIUU CTYJEHTAMH.

4. JlucuuninHa Ha JSKIHH.

S.PannonanbsHOE pacnpenesieHue BpEMEHH Ha JIEKIUU.

6.CoOTBETCTBHE Ay IUTOPUH, B KOTOPOU IIPOBOJIUTCS JIEKIIHSL, COBPEMEHHBIM
HOpMaM U TpeOOBaHUAM (JI0CTaTOYHAsi BMECTUMOCTb, BO3MOKHOCTh UCIIOJIh30Ba-
Hus TCO, oopMIIeHHBIE U T.I1.).

7.Hanuune HEOOX0AUMBIX cpeACcTB HarsigHocTu U TC.

OuneHka pykoBoaACTBa pad0TOil CTYIEHTOB HA JIEKIIUU
1.OcyuiecTBieHne KOHTPOIIS 32 BEACHUEM CTYJEHTaMH KOHCIIEKTA JIEKIIHA.
2.0xa3aHue cTyJeHTaM MOMOIIY B BEJICHUU 3aMHUCH JIEKIINH (aKIIECHTUPOBAHUE W3-

JI0’)KEHUSI MaTepualia JEKINH, BbIICICHUE TOJI0COM, HHTOHAIIUEN, TEMIIOM PEYU
HanOoJee BaKHOM MHGOPMAIINH, UCTIONH30BAHUE TIay3 IS 3aITUCH TabJIuUII, BIYEp-
YUBaHUS CXEM U T.IL.).

3.IIpocMOTp KOHCTIEKTOB JIEKIUI CTYAEHTOB (10, BO BPEMSI, MOCIIE JIEKIIUH).

24



4. .Vcnosib30BaHr€ MPUEMOB MOIJIEp>KaHUS BHUMAHUS ¥ CHATHUS YCTAJIOCTH CTY-
JIEHTOB Ha JIEKIIUU (PUTOPUUYECKHUE BOMIPOCHI, ITYTKHU, UCTOPUUECKHUE IKCKYPCHI,
paccKasbl U3 )KU3HU 3aMEUYaTEIIbHBIX JIFOAEH, U3 ONbITA HAYYHO-UCCIIEI0-
BaTEJIbCKOM, TBOPUECKON pabOTHI MpenoaaBatTess U T.11.).
5.Pa3penienue 3a7aBath BONPOCH JIEKTOPY (B XOJI€ JICKIIUU WU MOCTIE Hee).
6.CornacoBanue cooOIaeMoro Ha JICKIIMA MaTepualia ¢ CoJep >KaHueM JIPyrux BU-
JIOB ayIUTOPHON U CAMOCTOSITENILHON Pa0OThI CTYJIEHTOB.
OuneHka pe3yJbTATUHBHOCTH JIEKIIMHU

1.Crenenp peanuzaiuy 1miaHa JeKIuu (ToJIHasl, YaCTUYHAs ).

2.CreneHb NOJHOTHI M TOUHOCTH PACCMOTPEHUSI OCHOBHBIX BOIIPOCOB, PACKPBITHE
TEMBI JICKIIHH.

3.MadopmaliioHHO-TI03HABATEIbHAS [ICHHOCTD JICKIIHH.

4.BocnuTaTtenbHOE BO3ACHCTBUE JICKIINH.

9. MaTepHaJILHO-TeXHI/I‘IeCKOe o0ecrneueHue ANCIHUIIINHBI

MarepuaibHO-TEXHUYECKYI0 0a3y Uil MPOBEACHUS 3aHATUNA MO AUCIUIUIMHE
COCTaBJISOT:

-JlekimoHHas 4acTh Kypca npoBoautcs B ayauropuu Nel34, ocHaiieHHOM
00opyI0BaHUEM, OOECIIEUMBAIOIIUM PEATH3AIIMI0 MHTEPAKTUBHBIX 00pa30BaTEIb-
HBIX TEXHOJIOTUH, a TAKKE CETEBBIM 000PYI0BaHUEM, MTO3BOJISIONIUM PEATH30BATh
BO3MOXHOCTH 00pa30BaTENIbHBIX TEXHOJIOTHI M TEXHOJIOTHH ONEPATUBHOTO JI0-
cTymna K HHGOPMAIIMOHHBIM pecypcam;

-ONEeKTPOHHbIE BEPCUU JICKIUN, y4eOHWKOB M METOJWYECKUMH MaTepua-
JaMU I KOHTPOJIbHBIX MEpPOINPUATHN (3aAaHUSMH JJI1 KOJJIOKBUYMOB, TECTOB,
AK3aMEHAIMOHHBIMU OUJIETaMU);

-Kumxubiii poun OUOINOTEKH;

IIpakTuuyeckue 3aHsaTHsa npoBoaiaTcs B ayautopun Nel34, ocHameHHOU
o0opyI0BaHUEM, 00ECTIEUNBAIOIINM PEANH3ALUI0 MHTEPAKTUBHBIX 00pa30oBaTEb-
HBIX TEXHOJIOTUM, & TAK’KE CETEBBIM 000PY0BAaHUEM, TTO3BOJISIIOLIUM PEAIN30BaTh
BO3MOXHOCTH 00pa30BATENbHBIX TEXHOJOTUA M TEXHOJIOTMH OINEPaTUBHOTO J10-
CTyIa K HH(POPMALIMOHHBIM PECypcam.
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JlonoiHeHUs U UI3MEeHeHNsl B padoueil mporpaMMe JMCHUIIMHBI «ATOMHAS H
saepHasi pu3nKa» no HanpasJaeHn0 NoAroroBku 11.03.04 - Jnexkrponnka u
HAHOYJIeKTpOHUKA Ha 2020- - 2021 yu. r.

Ne OnemenT (myHkT) PITJ[ | [lepedyenb BHOCUMBIX U3Me- | [Ipumeuanue
n/n HEHUH (JI0NOJIHEHU )

OOcyxeHa U PEKOMEHI0BaHa Ha 3aceaHuu kadeapsl DU3NYECKUX OCHOB

MHKpPO- U HAHODJIEKTPOHUKHU MPOTOKOJI No OT « » 2020 .

3aB.kadenpoit ®OM u HD, npod. [ITe03yxoB A.A.
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