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1. He.]'[l/l H 3a/1a4M OCBOCHHUSA TUCHUIIJIMHBI

1.1. Hean:

00y4eHHUs CTYACHTOB OCHOBaM M METOJIaM HCCIICAOBAaHUS aTOMHOM U SACPHON (PU3HKH.
1.2. 3apaun:

- O3HAaKOMUTbH CTYJIEHTOB C OCHOBHBIMU 3aKOHAMH M SIBJICHUSIMU ATOMHOW U AJEPHOMN
(U3UKHU U C UX TEOPETUIECKON HHTEPIIPETAIHCH;

- JaTh YETKOE NPEJCTABJICHHWE O TpaHUIAX MPUMEHHUMOCTH (PU3UUYECKHX MOJEIeH U
TUIOTE3;

- 03HAKOMHTH CTYACHTAa C COBPEMEHHBIMH JIOCTHKEHUSMHU aTOMHOU U SICPHOI (PHU3UKH U
HCII0JIb30BAHNEM UX B HayKE U TEXHHUKE;

- chopMUpOBaTh HABBIKK SKCIEPUMEHTAIBHOU paOOTHI B 00JIACTH aTOMHOW M SIIEPHOU
¢buzuky;

- 1aTh HaBBIKM pacyeTa (PU3NYECKUX XapaKTepUCTUK aTOMOB U S7ep:
1.3.BbinosiHenne TpeGoBaHuil NpodeccCHOHATBHBIX CTAHIAPTOB

2. Mecto qucuuninnbl B cTpykrype OIIOII BO

JlucrumnnuHa OTHOCUTCS K 0a30BOM yacTu ydeOHOTo 1ukia — b1 maTematuyeckuii u
€CTECTBEHHOHAYYHBIN ITUKJI.

JluctunauHa npeaHa3HavYeHa Uit CTYIGHTOB OYHOU (hOpMBbI 0OOyUeHHUS 110 HAIpPaBJICHUIO
noarotoBku 11.03.01Pagnorexnuka, S5 cemectpa, 3 rToga OOY4YeHHS M OTHOCUTCA K
JUCLMIUIMHAM BapUaTUBHOM YacTH.

OCHOBOI ISl M3Y4EHUS MUCIUIUIMHBI SBJISIETCA KypChl MaTEMATHKH, JIEKTPUYECTBA U
OIITHKHU.

3. TpeGoBaHus K pe3y/IbTaTaM OCBOEHHS COAEPKAHMUS TUCHUIIIHHBI

Hpouecc HU3YUYCHUA OVCHUILIMHBI HAITPABJICH Ha (bOpMI/IpOBaHI/IC 3JICMEHTOB CICAYIOIIUX

KOMITETCHITUH:
Tabauya 1.
Karteropus Koa v HauMeHoBaHnue NuaukaTopsl (Moka3aresn)
KOMIIeTEeHIINH/ THI KOMIIeTeHIINH JOCTHKEHHsI KOMIIEeTEeH Ui
3ama4
Hayuynoewmsblnenue OIIK-1.Criocoben OIIK-1.1 Omnpenensier MaTeMaTUYECKUI
HCIIONBE30BATE arrapar IS peIICHHS 3a1a4

WHXEHEPHOU JEATEIBHOCTH.

OIIK-1.2 JleMOHCTpUPYET BO3MOXHOCTH
WCIIOJIb30BAaHUSl TEOPETUUECKUX 3HAHUU B
00JacTH  €CTECTBEHHBIX  HayK  JUId

IMOJIOKCHHUS, 3aKOHBI 1
MCETOJbI CCTCCTBCHHBIX
HAayK 1 MaTCMAaTUKH JJI1

PCILICHIS 3a/1aq pelieHuss  3a1ad4  TEOPETUYECKOTO |
MHKEHEPHOH IIPUKJIAJHOTO XapaKTepa.
JESITEIBHOCTH OIIK-1.3 ITpumensier

(byHIaMeHTalbHbIE 3aKOHBI TPUPOIBI U
OCHOBHBIE (PM3HUYECKHE U
MaTeMaTHYeCKUe 3aKOHbI JUTS PeLICHUS
3a1a4 B 001acTH npodeccuoHaIbHOM




ACATCIIBHOCTH.

Uccnenosarennckas
EATENbHOCTD

OIIK-2.CnocobeH
CaMOCTOSITEIILHO
MIPOBOIUTH
IKCIIEPUMCHTAIBHBIC
HCCIICIOBAHUS U
UCII0JIb30BAaTh
OCHOBHBIE ITPUEMBI
00paboTKu n
MIPE/ICTABICHUS
MOJTY9EHHBIX JTAHHBIX

OIIK-2.1. PaccmarpuBaeT BO3MOXHBIE
BapUaHTBl  PEHICHUS  TOCTAaBICHHOM
3aJaud, OLIEHMBAeT WX JIOCTOMHCTBA U
HEIOCTaTKH.

OIIK-2.2.

[TpoBoauT BBHIOOpP HaWIydlIero crocoda
pOBEACHUI IKCTIEPUMEHTATBHBIX
UCCIIE0BaHUN.

OIIK-2.3. Ilpencrasiser oOpaboOTaHHBIE C
OIICHKOM  TIOTPEIIHOCTH  PEe3YNIbTaThl
AKCTIEPUMEHTAIBHBIX HCCIIEIOBAHUN.

4. Conep:xanue ¥ CTPYKTYpa IMCHUIIJIHHBI

4.1. Conepxanue JTUCUMIIHHBI

Tabauya 2.

Ne HaumenoBanue
I/ | pa3aena/TeMsl

Coneprkanue pasjena/TeMbl Kon

®opmsbl
KOHTPOJIMPY | TEKYILET
€MBIX 0
KOMIIETEHI] | KOHTPOJI
ust ;i

1 KsanroBas
npupoa
W3ITYYCHUS

TermnoBoe U3nydyeHue u

momMuHecteHIs. 3akoHKupxroda.3akon
Credana—bonbiimana.3aKoH CMEIICHUS
Buna.®opmyna Panes—/xunca.®opmyna
[Inanka. ['mnore3a o KkBaHTax.
dotorhdexT.YpaBHeHne DUHIITSHHA 1715
doTodrdexra. DHEPrUs U UMITYIIBC
¢dorona. JlaBieHue cBera.

Oddext KomnToHa u ero snemeHTapHas
Teopus. ETMHCTBO KOPITYCKYJISPHBIX U
BOJIHOBBIX CBOMCTB JIEKTPOMAarHUTHOTO

N3JIIYUCHUA.

OIIK-1 JP, K, T
OIIK-2

2. DJIEMEHTHI
COBPEMEHHOU

MOJICKYIIL.

(bU3UKH aTOMOB U

ATOM BOJIOpOJa B KBAHTOBOM
MEXaHHUKe. | S-COCTOSTHUE AJICKTPOHA B
aTome Boaopoia.CIiiH 3JIeKTpoHa.
CnrHOBOE KBaHTOBOE YKo [ [puHIMM
[Taynu. Pacnipenenenue 351eKTPOHOB B
aTome 1o cocrosiHusAM. [lepuoanueckas

cucTeMa 3JICMCHTOB

MeH)IeJ'IeeBa.PeHTFeHOBCKI/ICCHCKTpBI.MO
JICKYJIbI: XUMHUYCCKHUC CBA3H, IIOHATHC 00
OHCPICTUYCCKUX ypOBHHX.MOJ'IeKyJ'IHpHBIe
CIICKTPHI. KOM6I/IHaLII/IOHHOC pacceaHue
ceera.llornomienue. CnoHTaHHOE U
BBIHYXXJICHHOC I/IBJIyIICHI/IH.OHTI/I‘{CCKI/IC
KBAHTOBBIC TCHCPATOPHI (J'IaBepBI).

OIIK-1
OIIK-2

JIP, K, T

3 DIJIEMEHTHI

Pa3Mep, COCTaB U 3apdJ aTOMHOTI'O sapa.

OIIK-1 JP,K, T




(bU3UKH aTOMHOTO
aapa

MaccoBoe u 3aps10BO€ YuCIa.

CrnuH s1pa 1 €ro MarHUTHBIA MOMEHT.
SnepHble cunsl. Monenu
sipa.PainoakTHBHOE U3IIy4YEHUE U €TI0
BU/IBI.

3aKoH paiMOaKTUBHOTO
pacnazia.paBuiiacMeIeHHs. 3aKOHOMEPHOC
THo-pacnana.f - -pacnaa. Helitpuno.
['amMma-n3irydeHne U ero CBOMCTBaA.
Pe3onancHOE mOIIONIEHUE Y-31Ty4CHUS
(addext Méccbayrpa).Meroas
HAOJIOJICHNS U perucTpaliu
PaAMOAKTUBHBIX U3ITyYEHUHN U YaCTHII.
SnepHble peakii U UX OCHOBHbIE
tunsl.[lo3utpon. B+-pacman.
DneKTpoHHBIH 3axBaT.OTKpbITHE
HEUTpOHA. SnepHble peakiuu 1noj
JIECTBUEM HEUTPOHOB.Peakius neneHus
anpa.

Lennas peakuus nenenus.llonstue o
AIepHOM 3HepreTuke. Peakuns cuaTesa
aToMHBIX aaep. [IpoGiiema ympaBisieMbIx
TEPMOSIIEPHBIX PEAKIIHI.

OIIK-2

4 OeMeHTHI
(0737041
3JIEMEHTAPHBIX
YacTHII

Kocmuueckoe nznydenne. MOOHBI U X
CBOiCcTBa. M€30HBI U UX CBOMCTBA.
Tunbl B3aUMOIEHCTBUIN 3JIEMEHTAPHBIX
yacTuil.YacTUIbl U aHTHYACTHUIIBL.
['mneponbl. CTpaHHOCTH M YETHOCTh
aneMeHTapHbIx yactuil. Kitaccuukanus
3JIEMEHTAPHBIX YACTHII.

KBapku.

OIIK-1
OIIK-2

JP, K, T

BI/II[ HUTOIOBOI'O KOHTPOJIA

DK3aMeH

4.2. CTpyKTypa AUCHUIIMHBI

4.2.1. O6mas TpyA0EMKOCTb JUCIUIIJIMHBI COCTABJsAET S 3aueTHbIX eqUHUIbI (180uacoB)

Tabnuya 3
Bun paboTtsl TpynoeMKoCTb, 4achl
ScemecTp Bcero

OO0masi Tpy10eMKOCTh 216 216
Konmaxmmnasa paooma: 85 85

Jexyuu (JI) 51 51
Jlabopamopnvie 3anamus (J13) 34 34
Camocmosmenvras paboma (8 yacax): 29 29

DK3aMeH 27 27

Bua npomeskyTo4HO#M aTTecTAallUH OK3ameH OK3amMeH

4.2.2. JIeKIIMOHHBIE 3aHATHSA




Tabnuya 4

Ne Tembl

n/m

1 KopnyckynsipHble cBOHCTBA 3JIEKTPOMArHUTHOT'O U3TYyUYEHUS: TEINIOBOE U3ITYyUEHHUE;
¢dopmyna [Tnanka; rumoresa o KBaHTaX; €AMHCTBO KOPITYCKYJISIPHBIX M BOJTHOBBIX CBOMCTB
AJIEKTPOMArHUTHOTO U3JTyYEHHUSI.

2 BonHoBBIE cBOicTBa yacTuIl: (GoTo3(h(HEeKT; I HePrUAUUMITYIILCHOTOHA, TAaBICHUECBETA,
s dext Kommnrona.

3 KopnyckynnsipHO-BOJIHOBOM Ayajv3M CBOMCTB BellecTBa: runortesa Jlyn ne bpoitns;
dhopmyna ne bpoiins; onwitel K. [IpBuccona u JI. Jlxxepmepa, I1. C. TaprakoBckoro u I'.
Tomcona, B. A. ®abpukanTa.

4 BonHoBast pyHKIIMSA: HEKOTOpBIE CBOMCTBA BOJIH e bpoiins.

CooTHolIeHHE HeonpeAeIeHHOCTEN
BonHoBast pyHKIMS U e CTaTUCTHUECKUN CMBICIT.

5 VYpasuenue lllpenunrepa: obmiee ypasuenue lllpenunrepa; ypasaenue Llpeguarepa mist
CTAIMOHAPHBIX COCTOSIHUMN; IBM)KCHHE CBOOOHON YaCTHIIHI;UaCTHIIA B OTHOMEPHOM
MPSIMOYTOJIbHOM «TTOTEHIMAILHOM sIMe» ¢ OECKOHEYHO BHICOKUMHU «CTEHKAMM»;
MIPOXO’KJEHHE YaCTHUIIbI CKBO3b MOTEHUUAIbHBIN Oapbep. TyHHENbHBIN A3PEKT;
JIMHEHHBINA TAQPMOHUYECKHUI OCIUJLISITOP B KBAHTOBO MEXaHUKE.

6 Mopnenu aroma Tomcona u Pezepdopna.
JIuHeyaThiil cCIEeKTp aroMa BOJAOpOAA.
[Toctynatet bopa.
OnbiTel @panka u ['epiia.
Cnekrtp aroma Bogopoja o bopy.

7 ATOM BOJIOpPO/Ia B KBAHTOBOM MEXAHHKE.
Is-CocrosiHue 371eKTpOHA B aTOME BOJOPO/A.

8 CnuH snexktpoHa. CIMHOBOE KBaHTOBOE YUCIIO.

ToxnecTBenHble yacTUIbL. [IpUHLINIT HEPAZTUYUMOCTH TOXKIECTBEHHBIX YaCTHII.

9 [Ipunuun [Taynu. Pacnpenenenue 3;1eKTpOHOB B aTOME 10 COCTOSIHUSIM.
[lepuoanueckas cucrtema 3J1eMEHTOB MeHieneeBa.

PentreHoBckue cnekTpsl.

10 Monekysbl: XMMUYECKUE CBSI3H, MOHATHE 00 SHEPreTHYECKUX YPOBHSX.
MonexkynsipHble cieKTpbl. KomMOMHaIMOHHOE paccessHue CBeTa.
[Tornmomenue. CHOHTaHHOE U BBIHYKJIECHHOE U3JIydyeHUs1.ONTHYECKUE KBAHTOBBIE
TeHepaTopsI (J1a3ephl).

11

12 Pa3mep, coctaB u 3apsi1 aTOMHOTO si7jpa. MaccoBoe 1 3apsA0BOE YncIa.
Jleekt mMacchl v SHEPrus CBSA3U SAApa.

13 CruH sapa 1 €ro MarHUTHBI MOMEHT.
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SnepHble cunsl. Mogenu snpa.

14

Pa,[[I/IoaKTI/IBHOC H3JIYUYCHHUC U €TI0 BUIBI.

3aKOoH paJuoaKkTUBHOro pacnaza. IIpaBuia cMmemieHus.

3aKOHOMEPHOCTH OL-pacIaja.

-Pacnan. Heitrpuno.

I"'amMma-un3iydeHne U ero CBOMCTBaA.

Metoap! HAOMIOACHHUS U PETUCTPALUH PAAUOAKTHBHBIX U3TydE€HUIH U YaCTHII.

15

SnepHble peakuuy U UX OCHOBHBIE THUIIBI.

Peakuus nenenus siapa. Llennas peakuus neneHusl.

[TonaTHE O ANEPHON PHEPTETHUKE.

Peakuust cuntesa atoMHbIX a1ep. [IpoGiema yrpaBiasieMbIX TEPMOSIIEPHBIX pEeaKLIUM.

16

KocMmuueckoe uziydyeHue.
Mi100HBI U UX CBOMICTBA
Me30HBI 1 UX CBOMCTBA

17

Turnbl B3aUMOICUCTBUN 3JIEMEHTAPHBIX YaCTHI]

YacTHIbl 1 aHTHYACTHIIEL.

I'unieponbl. CTpaHHOCTH M YETHOCTH AJIEMEHTAPHBIX YaCTHI]
Knaccudukanus snementapabix yactuil. KBapku.

4.2.3. CamocTosiTe/IbHOE U3YyUeHHe Pa3/1e/iOB TUCIUNIHHBI.

Tabnuya 6

TeMbl

OnTtuueckas IMAPOMCECTPHA. TemmoBrle HCTOYHUKHU CBETA

[Ipumenennedotordhdexra

OnTHyeckre KBaHTOBBIE T€HEPATOPHI (J1a3ephl)

MeTo1p1 Ha6J'IIOI[eHI/IH U pCrUucCTpal paanOaKTHBHBIX I/ISJ'Iy‘IeHI/Iﬁ 1 9aCTun

IlonaTue o AnepHOMN SHEPrEeTUKE.

ATOMHEBIE QJICKTPOCTAHIINH.

NN 0| AW N

KJ'IaCCI/I(l)I/IKaI_[I/IH QJICMCHTAPHBIX YaCTHI]

5. OneHo4HbIe MaTepUAJbI AJI51 TEKYIIero  pyoeKHOro KOHTPOJIst

ycneBaeMoOCTH U HpOMe)KyTO‘lHOﬁ aTTeCTallMH

5.1. 3apanus 11 TeKyLIero KOHTPOJIsi:

5.1. 1. KonoxkBuymsbi(koHTpoaupyemasi komnerenuusiOIIK-1,011K-2)

1.

Bonpocs! k ko/10kBHYMY 110 I Tekymemy KOHTpOJII0

KopmnyckynspHble CBOWCTBA 3I€KTPOMarHUTHOTO u3inydeHus. Porordpdexr. Komnron

s dexT.




2. OmnbiTel Pesepdopna. [Tnanerapuas moaens atoma. [Toctynatst bopa.
3. CriekTpasibHbIE CEpUU aTOMa BOJIOPOAA.
4. Teopus H. Bopa st aroma Bo1opo/1a ¥ BOJIOPOI0TI0I00HBIX HOHOB.
S. BouHoBbIe cBOlicTBa yactull. Teopus JIyn ne bponis.
6. CootHouienue HeonpeaeneHHocTel [elizenOepra.
Bomnpocs! k ko1okBuymy 1o Il Tekymemy KoHTpoJII0
1. VYpasuenue llpeaunrepa. CraunonapHoe ypaBHenue llpenunrepa. OnepaTopsl SHEPruu
Y UMITYJIbCA.
2. Y-pynkius. u3nuecKuii CMBICI CIEIYIONIUX BBIPAXKEHUMN: |‘P(7, 1) ? ,IP(7, t)|2dV ,
[l nfav =1
\4
3. Yactuia B 6eCKOHEUHO ITyOOKOM NOTEHIIMAIBHOM SIME.
4. [IpoxosxaeHne yacTuilbl Yepe3 NOTEHIUAIbHBIN Oapbep.
3. Atom Bogopoaa o teopun [Ipenunrepa.
6. lenounsie metansl. [lonpaBku Punbepra.
7. [Tepunoandeckas cucteMa IeMeHTOB TabauIlbl MeHieneena.
8. ATOM B MarHUTHOM TIOJIE.
Bonpocsl k koutokBuymy no Il Tekymemy KOHTpOJII0
1. Cocras spa. XapakTepUCTUKHU MTPOTOHA, HEUTPOHA U Spa.
2. DHeprus CBSI3U sApa. JHEPIUs CBSA3U HYKJIOHOB.
3. PagnoaktuBHOCTE. CTAaTUCTUYECKUI XapaKTep paJUOAKTUBHOTO pacnaja. 3akoH
PaaMoaKTUBHOTO pacmaja. AKTUBHOCTh. EMHUIIBI aKTUBHOCTH.
4. Snepusie peakunu. Mexanusmel peakuuii. Teopusi cocTaBHOTO siapa.
3. [Ipsimbie simepHbIE peakivu.
6. Jlenenue TsoKENbIX A1€Ep.
7. ®usuka yactul,. YacTuiel 1 anTuyacTulbl. Jlentons! u angponsl. KBapkoBas Mojenb
YaCTHLI.
8. HekoTopbie Bompocs! siepHOi acTpopU3UKH.

MeTtoanyeckue peKOMeHIAIHH IO MOATOTOBKE K KOJJIOKBHYMaM

HpI/I MOATOTOBKEC K KOJUIOKBUYMAM,HUCII0JIb3YA KPOMC KOHCIICKTOB JICKIMH OCHOBHYIO U
AOIMOJIHUTCIIbHYIO JIMTECPATYPY, peKOMeHﬂOBaHHOﬁ JICKTOPOM, OTBETHUTH HAa BOIIPOCHI
KOJIJIOKBUYMaA. HpI/I 3aTPYAHCHUAX, ITIPOKOHCYIIBTUPOBATHCA C MPCIIOAaBaTCIICM.



KpnTepml OICHUBAHHUA HA KOJJIOKBHYMax

Tabnuya 7
Ouenka

HEY/0BJIETBOPHUTE] | YI0BJIE€TBOPUTEJI X0po1Io OTJINYHO

bHO 2 0aj1a bHO 4 0aj1a 6 0a/s10B 8 6a/10B
Crynent He 3HaeT | CTyneHT Crynent xopomwo | CTyieHT B  IOJHOM
3HAYUTEIILHOM YacTH | TOBEPXHOCTHO 3HAET Marepuai, | oobeme 3HAET
BOIIPOCOB, 3HAET BOIIPOCHI | TPAMOTHO u 1O | MaTepuall, TPaMOTHO M
JOTTyCKaeT KOJUIOKBHUYMA, CYIIECTBY  H3JIaraer | Mo CYHIECTBY H3Jaraet
CYIIIECTBCHHBIC JOTTyCKaeT ero, JIOTyCKasl | ero,  HE  JIOMycKas
OMMMOKK B OTBETAX | HETOYHOCTH B | HEKOTOPBIE CYIIECTBEHHBIX
Ha BOIPOCHI. OTBETE HA BONPOC | HETOYHOCTH B OTBETE | HETOYHOCTEH B OTBETE

Ha BOIIPOC. Ha BOIIPOC.

5.1.2. [Ipumepsbl TecTOBBIX 3aaHuil (KoHTpoupyemasi komnerenuus OIIK-1,0I1K-2)

IlepBasi KOHTPOJIbLHASA TOYKA

S: OnerTer Pe3epdopna mokazaiu, 4To aTOM COCTOUT HU3:

e Snpa u 2neKTPOHOB

e [IpOTOHOB U AIEKTPOHOB

e HeilTpoHOB 1 MO3UTPOHOB

e DJIEKTPOHOB U MO3UTPOHOB

S: MaccoBoe 4ncio A aTOMOB ONPEACIISIET YUCIIO:

e [IpoTOHOB U HEUTPOHOB B SAJIpe

e [IpOTOHOB M 31EKTPOHOB B sIApE

e HelTpoHOB ¥ TO3UTPOHOB B SAApPE

e DJIEKTPOHOB U HEUTPOHOB B SAJIpe

S: Ionmuas 3HEprust JIEKTPOHOB B aTOME BoJ0opoaa Ha 1-o0if opOuTte (B 3B):

o -13,6
e -10,6
e -8,6

e -156

S: Tlomnas OHEPTHUA 3JICKTPOHA B OCHOBHOM COCTOSIHUH BO,[[OpO,Z[OHOI[OGHOFO HOHAa I (B 3B)2

o -544
e -404
e -304
e -204

S: Onbitel @abpukanra, bubepmana n CylkuHa NOATBEPANIIH, YTO:

L4 OT,Z[eJ'ILHLIe OJICKTPOHBI O6J'Ia,[[aIOT BOJIHOBBIMH CBOMCTBaMH
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e ToJBKO MOTOK MEKTPOHOB 00JIaaeT BOJTHOBBIMH CPEICTBAMU
e DIIEKTPOHBI HE 00JIAIAIOT BOJHOBBIMU CBOMCTBAMH
e Bo3mMoXxHbBI2 U 3

BTOpaﬂ KOHTPOJIbHAas1 TOYKa

S: DHepreTuueckuil criekTp GU3NYECKOM MUKPOCUCTEMBI, COBEPIIAIOLIEH TPOCTPAaHCTBEHHO -
OTpaHUYEHHOE JIBUKEHUE, SBISETCS:

e J[MCKpETHBIN

e HenpepbIBHBII

e (CMmelIaHHbII

e 30HHBIN

S: B S-cocrosiHuu ({=0) MOMEHT UMIyJIbCa AINEKTPOHA PaBEH HYII0. DTO 03HAYAET YTO B S-
COCTOSIHUU:
e BeposATHOCTh MECTOHAXO0KICHHSI AJIEKTPOHA B KYJIOHOBCKOM TIOJIE Siipa B JIFOOOM
HAaIpaBJICHUH IIPOCTPAHCTBA OIMHAKOBA
e CKOpOCTh 3JIEKTPOHA PaBEH HYITIO
e DJIEKTPOH ynall Ha PO
e Bce 3 orBeTa paBHOBEPOSITHBI

S: KBaHTOBOE YHCIIO «N» MPUHUMAET 3HAYEHHUE:
e 1,23, ...,
e 0,1,2,...,©
e 0,-1,-2,...,
o ¥ 1,32, ...,©

S: OpOuTaibHOE KBAHTOBOE YKCIIO IPUHUMAET 3HAYCHHE:
e (=0,1,2,...,n-1
e (=-n,-(n-1),...,-1,n-1
o (=%,3/2,5/2, ...
o (=-50%.

S: CunbpHO BhIpaK€HHBbIE MAarHUTHBIE cBOMCTBa rpynisl xkenesa (Fe, Co, Ni) cBsi3aHbl ¢
COOCTBEHHBIMM MarHUTHBIMA MOMEHTAMU

® H3JIEKTPOHA

® [POTOHA

® HEUTPOHA

® BO3MOXHBI 2 U 3

S: CornacHo npunnua 3anpeta [laynu B 0IHOM KBaHTOBOM COCTOSTHUU MOXKET HaXOIUThHCS
ANIEKTPOH:
o |



°
DWW o

TpeTBﬂ KOHTPOJIbHas1 TOYKa

S: SnpococronTus:
e IIpOTOHOB M HEUTPOHOB
e IIpOTOHOB M 3JIEKTPOHOB
e HelTpoHOB 1 MO3UTPOHOB
e [IpOTOHOB M U-ME30HOB

S: Tlpu o~ pacmaje sapa MacCOBOE YUCIIO M3MEHSETCS Ha CIUHHUIIBL:

o 4
e 3
o 2

e Bo3smoxabsl 1 u3

S: [Ipu B-muHyc pacnaje mopsSIKOBBIA HOMEp dJIEMEHTa Z
e VYBenuuMBaeTcs Ha €AMHUILY
e VYmenpmaercs Ha |
e He uzmensercs
e Bo3moxHbI 1 u 2

S: IIpu B3auMoeHCTBUM HEHTPOHA ¢ AApoM . C MPOUCXOIUT PEaKIHs:
e In+2CoUBAID
o i+ 'C>"YC+;He
o nt+ . C—]Li+'\B
o n+CoYN+H

S: M3oton ypana ;U >(¢EeKTHBHO JEIUTCS O JEHCTBHEM TeIUIOBBIX HeiiTpoHOB. IIpu sToM
. yp 92 n DI P -11p

BBIACIIACTCA B CPCAHEM HeﬁTPOHOBZ

e 25
o 8

e 6

e 10,5

B paMKax obecreueHust MNPUMCHCHUS KOMIIBIOTCPHBIX TEXHOJIOTHH B 06pa30BaTeJ'IBHOM
npomnecce HMMCHOTCAd  CIICHUATIU3UPOBAHHBIC  KOMIIBIOTCPHBIC  KJIACCbI € COBPCMCHHBIM
IporpaMMHbIM oOecrieueHHEM U HMCIOIIIMM BBIXOJ B I/IHTepHCT. C TCKYHICTO yqe6Horo roaa
OpraHn3oBaHa BO3MOXHOCTb TCCTUPOBAHUA U BHC YHUBCPCUTECTA.
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MeToanyeckue peKOMEHIAIUH 110 NOATOTOBKE K TECTUPOBAHMIO

Tectbl — 3TO BONPOCH WM 3aJaHUs, NPEAYCMATPUBAIOIINE KOHKPETHBIM, KPATKHM,
YETKUA OTBET HAa MMEIOIIHECS 3TANOHBI OTBETOB. [IpM C€aMOCTOSTENBHOM IOArOTOBKE K
TECTUPOBAHUIO CTYAEHTY HEOOXOAUMO:

a) TOTOBSICh K TECTHMPOBAHUIO, HpopadoTaTh HHGOPMALMOHHBIA MaTepuan 1o
mucuumiinHe. [IpokoHCynbTUpOBaThCA C IpenojaBaTesieM II0 BONPOCY BbIOOpa y4deOHOU
JIUTEPaTypHl;

0) 4eTKO BBIICHUTE BCE YCIOBHUS TECTHPOBAHHS 3apaHee. 3HATh, CKOJBKO TecTOB Bam Oymet

MPEII0KEHO, CKOJIbKO BPEMEHU OTBOJUTCS HAa TECTHPOBAHUE, KAKOBA CHCTEMa OILICHKHU
pe3yabTaTOB U T.J.

B) IpHCTyMnas K padoTe ¢ TecTaMy, BHUMATENbHO U 10 KOHIA IPOYTHUTE BOIPOC U MpeJylaraeMble
BAapUaHTBI OTBETOB. BriOepuTe MpaBUiIbHbIE OTBETHI (MX MOKET ObITh HECKOJIBKO);

r) ecnu Bel BeTpeTunu upes3BbluaiiHO TpyaHbIM Uit Bac Bompoc, He TpaTbTe MHOTO BPEMEHHU Ha
Hero. [lepexoaute k npyrum TecraM. BepHuTtech K TpyZAHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeIbHO OCTaBbTE BpeMs I IPOBEPKH OTBETOB, YTOOBI M30€XaThb MEXaHWYECKHX
OLINOOK.

Kpurepun onennBanus

Tabauya 8
Onenka
HEY/10BJIeTBOPUTEILHO Y/IOBJIETBOPHUTEIbHO | X0opoiio 4 6aj1a | OTJIMYHO 5
2 0aJI1I0B 3 pay1a 0aJJ1I0B

36-60% npaBuiibHO | 61-80%  mpaBunbsHO | 81-90% 91-100%

BBIITOJTHEHHEIX 3aJaHUH. BBINIOJTHEHHBIX MIPaBUIILHO MPaBUIILHO
3aJaHHH. BBLITIOJTHEHHBIX BBINIOJTHEHHBIX
3aJaHuH. 3aJaHuH.

5.1.3. IIpomeskyTouHas arrectanusi(kKoHTpompyemasi komnerenuus OIIK-

1,0I1K-2)

CHuCOK BONPOCOB K YCTHOMY 3K3aMeHy
I. KBAHTOBASA TTPUPOJJA U3JIYUEHUA

. TerioBo€ U3IIyYyeHUE U TFOMUHECLICHITHSI.
. 3axon Kupxroda.

. 3akoH Credana—boabimana.

. 3akoH cMenieHus Buna.

. ®opmyna Panes—/IxuHca.

AN N AW =

. ®opmymna [lnanka. I'unoresa o kBaHTax.

7. ®oTO3hdEKT.

8.YpaBHeHue DiiHIITeHA 17151 hoTodDheKTa.

9.0OHeprus u umnynsc potoHa. J[aBneHue cera.

10.9¢¢ext KomnroHa u ero saneMeHTapHas TEOpusl.

11.EAMHCTBO KOPITYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB JIEKTPOMArHUTHOTO U3JITyYEHHUSL.
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12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

I1. 2JIEMEHTbI KBAHTOBOM ®U3UKU ATOMOB, MOJIEKYJI

Monenu aroma Tomcona u Pesepdopna.
JInnenyaTslil CIIEKTp aToMa BOAOPOAA
[Toctynats! bopa.

OmnbiTel @panka u ['epua.

CrnexTp aroma Bojopoa 1o bopy.

I1I. 2JIEMEHTEI KBAHTOBOW MEXAHUKN

KopnyckynsipHO-BOJIHOBOM J{yajau3M CBOMCTB BELIECTBA.
HexoTopsle cBoiicTBa BOJIH Jie bpoiiis.

CooTHollIeHNE HEONPEIETIEHHOCTEH .

BonHoBas (GyHKIMS U €€ CTaTUCTUYECKUIN CMBICI.

O6mee ypasaenue lpeaunrepa. Ypasuenue llpeaunarepa 1 cTaliMOHAPHBIX COCTOSIHHIA.

JIBmxeHne cBOOOTHOM YaCTHIIBI.
YacTuma B 0THOMEPHOM MPSIMOYTOIBHOMN «ITOTEHITHATHHOU sIME» ¢ OECKOHEYHO BHICOKMMH

«CTCHKaM).

24.
25.

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

[TpoxoxkaeHue YaCTUIIBI CKBO3h MOTEHIMAIBbHBIN O0apbep (TyHHEnbHBIN 2 dekT).
JInHEeNHbI rapMOHUYECKUH OCIIMIIIATOP B KBAHTOBOM MEXAHMKE.

IV. DJIEMEHTBI COBPEMEHHOM ®13UK1 ATOMOB 1 MOJIEKYJI

ATOM BOJIOpOJia B KBAHTOBOM MEXaHHKE.

Is-coCcTOsSIHHE AJIEKTPOHA B aTOME BOJIOPOJIA.

CnuH snektpoHa. CHMHOBOE KBAHTOBOE YHCIIO .

[Tpuniun [Maynu. Pacnipenenenne 31eKTPOHOB B aTOME 110 COCTOSTHHSIM.
[Tepunoanueckas cuctema 3JieMeHTOB MeHieneeBa.

PeHTreHoBCKHE CIIEKTPHI.

MoJteKysbl: XAMHYECKHE CBSI3H, IIOHATHE 00 SHEPTETUUYCCKUX YPOBHSIX.
Moutekynsipabie crieKTpbl. KoMOMHaIIMOHHOE paccesiHue CBETa.
[Tornomenune. CHOHTaHHOE U BBIHYKJIEHHOE U3JTy4YEHUS.

OnTuyeckrue KBaHTOBBIE T€HEPaTOPHI (J1a3ephl).

V. OJIEMEHTBI ®U3HUKU ATOMHOI'O S/IPA

36.
37.
38.
39.
40.
41.

Pa3smep, cocras U 3aps aTOMHOTO siapa. MaccoBoe U 3aps10BO€ YHCIIA.
CruH s1pa ¥ €ro MarHUTHBIA MOMEHT.

SAnepubie cunbl. Monenu sapa.

PannoakTUBHOE U3IIy4EHHUE U €70 BUBI.

3aKoH pasinoaKkTUBHOrO pacnazaa. IIpasuia cmemeHns.
3aKOHOMEPHOCTH Ol-pacraja.

42.6~ -pacnan. Heiirpuso.

43.

['amMma-u3nydeHue u ero cBOMCTBA.

44. Pe3oHaHCHOE MOTJIONICHUE Y-u3TydeHus (3pdexT Méccbayapa).

45.

MeTto bl Ha6J'IIO,Z[CHI/I${ H PErucCTpainuv paJuOaKTHUBHBIX I/I3le‘{eHHI>'I " 4aCTHUII.
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46. SInepHble peakuy U UX OCHOBHBIE TUIIB.

47. Tosutpon. B’ -pacnan. DIEeKTPOHHBIN 3aXBaT.

48. OTKpbITHE HEUTPOHA. SIepHbIE peaKIuK 101 JeCTBUEM HEUTPOHOB.

49. Peakuus neneHus siapa.

50. Lennast peakuusi AeICHUS.

51. IlonsTue 0 s11epHOM SHEPTETUKE.

52. Peakuus cuHTE3a aTOMHBIX siziep. [IpoOiema yrnpaBisieMbIX TEPMOSAECPHBIX PEAKIIUM.

VI. DJIEMEHTBI ®U3NKU SJIEMEHTAPHBIX YACTUL]

53.Kocmuueckoe u3nydeHue.

54.M100HEI ¥ UX CBOICTBA.

55.Me30HEI 1 UX CBOIICTBA.

56.Turmsl B3aUMOIeHCTBUMAIIEMEHTAPHBIX YaCTHII.
57.HacTUlbl U aHTHYACTHUILIBI.

58.I'unepoHsl.

59.CTpaHHOCTBY YETHOCTD JIEMEHTAPHBIXYACTHII.
60.KnaccuduxamnusiieMeHTapHbIX YacTHII.
61.KBapxu.

MeToanyeckne peKOMeHIAIUH 110 MOAT0TOBKE K MPOoLeAype OCylecTBIeHH
MPOMEKYTOYHOM aTTecTaunu (IK3aMeHY)

[ToaroToBKa CTYIEHTOB K 3K3aMEHY BKJIIOYAeT MPOpabOTKy JIEKUUH, B TEUEHHUS BCEro
ceMecTpa M HENOCPEJICTBEHHYIO IMOJIOTOBKY B JIHH, MPEAIIECTBYIOIIME 3K3aMEHY, BKIHOYast
MOATOTOBKY K KOJUIOKBUYMaM, TECTUPOBAHMIO, BBIMOJHEHHUIO JAOOPATOPHBIX paboT W HUX
3alluTYy.

B koHI1IE cemecTpa cTyAeHTaM BBLAAKOTCS SK3aMEHAalMOHHbIE Bonpockl. [Ipu noaroroke
OTBETOB Ha BOIIPOCHI CTYAEHT JIOJKEH MCIOJb30BATh HE TOJIBKO KypC JIEKIHI, HO U OCHOBHYIO U
JOTIOTHUTEIBHYIO JIUTEPaTypy Hjs BbIPAaOOTKM YMEHHUS JaBaTh pa3BEpPHYTbIE OTBETHl Ha
MIOCTaBJIEHHBIE BOIPOCHI.

B xo1e moAroToBkH CTYACHTY HEOOXOAMMO OOpaliath BHUMaHUE HE TOJIBKO HA YPOBEHb
3allOMMHAaHUs, HO U Ha CTENEHb MOHMMAHUS HM3Yy4aeMbIX BONPOCOB. A 3TO JOCTUraeTCs He
MPOCTHIM 3ayYMBAHUEM, & YCBOCHUEM IPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHUM aHATUTHYECKUM
MblnuieHneM. CieaoBaTesibHO, HEMIOCPEICTBEHHAs MMOArOTOBKA K 9K3aMEHY JOJIKHA B Pa3yMHBIX
MPONOPLUAX COYETATh U 3alIOMUHAHUE, U TIOHUMAHKUE TPOrPAMMHOI0 MaTepUaa.

ITo peiitunrosoit cucteme B KBI'Y Ha sk3amen Bwigensercs 30 OammoB. VX MOXHO
pacmpeensTh Mo YPOBHIO 3HAHUS CTY/ACHTA CIEAYIOIIUM 00pa3oM
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Kpumepuu OUCHUBAHUA HA IK3AMEHE

Tabnuya 9
bajabl Ha 3k3aMeHe
15 daa0B 20 6anaa 25 d6anna 30 6a0B
Ilocemenue meHee ITocemenue ITocemenue cocrarmser | Ilocemenne
50 % COCTaBJIICT HE MEHEE | HE MEHEe 70 % | cocTaBiageT HEe MeEHeEe
JIEKIIMOHHBIX U 60% JIEKIMOHHBIX U JIEKIIUOHHBIX u | 85% JEeKUMOHHBIX H

MPAKTUYECKHUX
3aHATHI U CTYJEHT
HE 3HaeT
3HAYUTEIEHOM YacTH
Marepuaia,
JIOTTyCKaeT
CYILIECTBEHHBIE
OIIIMOKH B OTBETAX
Ha BOIIPOCHL.

IPAKTHYECKUX
3aHsaTUi. CTylIeHT
HOBEPXHOCTHO 3HAET
MaTepHal OCHOBHBIX
pa3aesioB U TeM
yaeOHOH
JUCLMILTUHBL,
JIOTTYCKaeT
HETOYHOCTH B OTBETE
Ha BOMPOC.

IIPAaKTUYECKUX 3aHATUH.
CTyzeHT XOpolIo 3HAET
Marepuai, rpaMOTHO H
[0 CYILECTBY M3J1araer
ero, JIOITyCKast
HEKOTOPbIE HETOYHOCTH
B OTBETE Ha BOIIPOC.

MPAKTUYECKUX
3aHaTui. CTyIeHT B
IIOJIHOM 00BEME 3HAET

MaTepuang, TIpamMOTHO
u o CYIIECTBY
u3jaraer  ero, He
JoTycKas
CYILIECTBEHHBIX

HETOYHOCTEN B OTBETE
Ha BOIIPOC.

Hrorosag orieHKa BEICTABIAETCS O IMATHOAIIBHON CUCTEME UCXOAI U3 TaOIUIEL 9.

Il kajia OeHKH yCIeBaeMOCTH CTYIEHTOB

Tabnuya 10
CymmMma GamioB OreHka
0-35 HEJIOIYCK
36-60 HEYIOBJIETBOPUTEIILHO
61-80 YAOBJIETBOPUTEIBHO
81-90 XOPOILIO
91-100 OTJIMYHO

6. MeToauyeckue MaTepuaJbl, onpeaeisiionye NpoueIypbl OeHNBAHUS 3HAHUIA,

YMEHHUIi, HABBIKOB H (MJIH) ONbITA 1eATEJIbHOCTH

Pe3ynbTaThl 0CBOEHHS JUCHHUILIMHBI, MOJIeKAle MIPOBEPKe

Tabnuya 11

PesynbTathl 00ydeHus
(KoMMeTeHIINN)

OcCHOBHBIE TIOKA3aTeNN OLEHKH
pe3ynbTaTOB O0Y4YEeHHUS

Bug orienouHOTO
Marepuaia
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OIIK-1. Crmoco6en | OIIK-1.1 Omnpenensier
UCIIOJIL30BaATh OJIOXKEHUA, MaTeMaTUUECCKHUI armapar JJIA OI_IGHO‘IHBIG
3AKOHEL - MeTopr | PEIICHHS 3a/1a4 WHXEHEPHOU | MaTepHalibl Jis
CCTOCTBOHHDBIX HAYK 4 | ACATEITBHOCTH. MIPOBEACHUS

OIIK-1.2 JIeMOHCTpHUPYET | KOJUIOKBUYMA,
MATCMaTHKH  ATA pemeHHi[ BO3MO>KHOCTh WCIIOJIb30BAaHUSI | TECTUPOBAHUS U
3anat WHKCHCPHOM | teopeTnuecknX 3HAHHNA B OOJACTH | IPOMEXYTOUYHOIM
ACATCIIBHOCTH. C€CTECTBCHHBIX HAyK s pCEHICHHU:A | aTTeCTalluu

3a1a4 TEOPETHUYECKOTO u

MPUKIIAIHOTO Xapakrepa.

OIIK-1.3 [Ipumensier

dbyHIaMEHTAIbHBIC 3aKOHBI

NPUPOJBI U OCHOBHBIC (DU3MYECKUE

M MaTeMaTHYeCKHE 3aKOHBI ISt

pemieHus  3agad B o0mactH

poeCCUOHAIBHON e TEIHHOCTH.
OIIK-2. Cnoco6en | OINK-2.1. PaccmarpuBaet | OnieHo4YHBIC
CaMOCTOSITEIHHO BO3MOXKHBIC ~ BAapUAHTBl  PELICHHS | MaTepHalIbl I
TPOBOIMTEOKCTICPHMEHTANILHBIC | TIOCTABICHHON  3a/atH, OLEHMBACT | 1 openeys
HCCTIEIOBAHUS Y | UX JOCTOMHCTBA U HEJIOCTATKH. KOJLTOKBHYMa,
HACTIOJIb30BATHOCHOBHBIE OIIK-2.2.
MIPUEMBI 00paboTKu u | [IpoBoguT  BBHIOOp  HAWIIYUIIIETO TCCTHPOBAHMA Hu
NPEICTaBICHHUS criocoba nposeaenuii | TPOMEKYTOTHOH
MOJIy4YCHHBIX JaHHBIX. SKCIIEPUMEHTAIBLHBIX aTTeCTanuu

HACCIIEIOBAHUM.

OIIK-2.3. [Ipencrapisier

00paboTaHHBIC C OLIEHKOM

MOTPEIIHOCTH pe3yabTaThl

SKCIIEPUMEHTAIBHBIX

HUCCIIEI0OBAHUM.

7. YuyeOHO-MeTOAMYECKOE o0eceueHue TUCHUILINHEI

7.1.0cHoBHas1 InTEpaTypa

1. Tpodumona T.U. Kypc dusuku. M. Axkagemus, 2007 r.

2. CagenneB U.B. Towm 3. KBanToBas ontuka. ATomHas ¢pusuka. @usnka sapa v 4aCTHIL.

1982r.

3. Tpocumona T.N. PykoBoJCTBO K pemieHuto 3a1au no ¢pusuke. M: N3n-so FOpaiit, 2013.

- 265 c.

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

7.2 JlonoJTHUTEJbHAS JTUTEpPaTypa

1. F'onbaun JIJI., HoBukoBa .M. KBanTtoBas ¢usuka. BBoauslit kype. - MockBa: UHCTUTYT
KOMIIBIOTEPHBIX Hccaenoannii.2002. -496 c.

2. Myxun K.H. DkcniepumenTanbHas siaepHas ¢puzuka. Guznka atoMHoro sapa. M. DA.
1983 r.
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1. HayuHo- nonynsipHblii sxypHan "Atom".

3. Cusyxun JI.B. Tom 5. Yacts 2. fAnepuas ¢pusuka. M. Hayka, 1989 r.

7.3. llepuoauyeckue u3IaHus

'

2. Kypuan «SnepHast puzuxay.

3.KypHan«®u3uka 371€eMEHTapHBIX YACTHUI] U1 aTOMHOIO SJIpay.

7.4. UnTepHeT-pecypchl

1. http://www.mipt.ru («®@usuka. Y4. mocobue» M. ,2000, I'magyn A.Jl.)

2. www karelia.ru/psu/Chairs/KOF/ («®usuka mis ctyaentos» [IETPIY, 2004,
Hozapos A.1.).

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

7.5.MetoauyecKkue yKazaHusi 10 NPOBeJIeHUI0 YHeOHbIX 3aHATHH ¥ OPraHU3aLUs
CaMOCTOATE/bHON PadoOThI CTyIeHTa

7.5.1.Metoanuyeckne peKOMEHIANUN K YTEHUIO JIeKIUI

OcHoBHBIMU (hOpMaMH OpraHU3aliK Y4eOHBIX 3aHATUHN MO JUCHUILTHHE « ATOMHAS U
snepHas (GU3UKa» SBISIOTCS JICKITUU U 00IIe(hU3NIeCKU TPAKTHKYM.

[Ipu moAroToBKE JEKIMOHHBIX 3aHATUN MPENoAaBaTeNb J0JKEH ONMPEAEIUTh LETH U
3a/1auM JIEKIUH, pa3paboTaTh MIaH IPOBEACHHUS JIEKIIUHU, OCYILIECTBUTh MOJA00D JTUTEPATyPhI
(03HAKOMHTH C IEPUOANUECKUMU U3TAHUSMHU 110 TEME JIEKIUI), 0TOOP HEOOXOIUMMOTO U
JOCTATOYHOTO IO COJIEp>KaHuI0 yyeOHOro Matepuania. JIekTop onpeaensieT MeTobl, IPUEMbI
U CPENCTBA MOIep >KaHUsI HHTEpeca, BHUMaHUS, CTUMYJIMPOBAHUS TBOPYECKOTO MBIIIJICHUS
CTYICHTOB.

Jlexusi AOJDKHA BKIIIOYATh B Ka4ECTBE 3TANoOB (hOPMYIUPOBKY TEMBbI JICKIIUH,
nepeyeHb BOMPOCOB, M3JI0KEHHE BBOIHOM YaCTH, OCHOBHOM YacTH, KPATKUE BBIBOJBI MO
KaKJJIOMY pacCCMOTPEHHOMY BOTIPOCY, 3aMeUYaHUe M PEKOMEHAAINU JIUTEePaTyPHBIX
HCTOYHHUKOB IO U3JIaraeéMbIM BorpocaM. Eciiu odepenHoe 3aHsTHE SBISETCS
MPOJIOJKEHUEM TPEbIAYIICH JEeKINH, 11eIeCO00pa3Ho KpaTko chopMyIupoBaTh
MOJIyUeHHOE paHee pe3yabTaThl, HEOOXOUMbIE IJIs MOHUMAHUS U YCBOCHUST H3y4aeMbIX
BONPOCOB. B 3aKkmounTenbHON YacTH JEKIUHU KeJIaTelbHO 0000IUTh HanboJiee BaXKHbIE U
CYIIECTBEHHbIE MOMEHTBI JIEKIIUH, CJIEJIaTh BBIBOJIBI, @ TAKXKe c(hopMyarpoBaTh 3aauul JUIs
CaMOCTOSTENIbHON PabOThI CTYAEHTOB U YKa3aTh PEKOMEHAYEMYIO JINTEpaTypy.
[enecooOpa3Hoii Takke OCTaBUTh BpEMs Ul OTBETA HA BONPOCH CTYAEHTOB M BO3MOXKHYIO
JUCKYCCHIO 0 M3JI0)KEHHOMY MaTepHally Ha JIEKIUH.

CO,Z[Cp)KaHI/Ie JIEKIIUM 110 JaHHOM JUCIUILIMHE JOKHO COOTBETCTBOBATH
AU AAKTUYCCKUM IIPUHIOUIIAM, KOTOPBIC 00eCIeunBaT COOTBETCTBHUE M3J1aracMOI0
MaTepuajia HaydHO-METOAUUCCKUM OCHOBaM IeJaroru4eckon AesTeIbHOCTH. OCHOBHBIMU U3
HUX ABJIAIOTCA HCJIOCTHOCTb, HAYYHOCTb, NOCTYIMHOCTH, CHCTCMATUYHOCTb U HATJIAAHOCTD.
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D¢ heKTUBHOCTH JIEKIIMU MOKET ObITh MOBBIIICHA 32 CYET PALIMOHATIBHOTO
WCTIOJIb30BAHUS TEXHUUYECKHUX CpeicTB. KOMITJIEKThI TEXHUYECKUX CPEJCTB HEOOXOAUMO
TOTOBUTH K KaXJ0H JIEKIIMH 3a01arOBPEMEHHO, HE IEpPETpykasi UMH ayJUTOPHUIO.

CymectByeT Kiaccu(uKanus JEKIUH 0 TUTIAaM ¥ METOJaM WX MPOBeIeHUs (BBOIHAS,

yCTaHOBOYHAs1, IpOrpaMMHasi, 0030pHasi, UTorosas u ap.). [Ipu nsnoxxennu nporpaMMHOTo

Marepuaia o JaHHOM JUCUMIUIMHE HA JEKIUAX PEKOMEHIYETCs IMUPOKOE UCIIOIb30BaHNe
cpeacTB nHPOPMAITMOHHO-KOMMYHUKATMOHHBIX TexHonoruu (MKT) nmm aynmo-
BUICOTEXHUKHU. [I0ArOTOBKA BUIEO — JIEKIIUM COCTOUT B IIEPEKOJUPOBAHUH,
MEePEKOHCTPYHUPOBAHUH yueOHOM HH(OPMAIMU TI0 TEME B BU3YAITbHYIO (OPMY IS
MIPeIbSABICHUS CTYIEHTaM Yepe3 TEXHUYECKUE CPeACcTBA OOYyUEHHS WIIU CXEMbI, pUCYHKH,
YEPTEKH.

7.5.2. Kpurepuu oueHKH JeKIHHU

AnHanu3 KauecTBa JEKIUU CTPOUTCS U3 OLEHKU COJACPKAHUS, METOUKU YTEHUS,
OpraHM3alMIIEKIINN, PYKOBOICTBA paOOTOM CTYICHTOB Ha JIEKIIUH, JIEKTOPCKUX JaHHBIX
MIPenoIaBaTeNs, pe3yAbTaTUBHOCTH JIEKIUH.

OueHka coaepkaHusl JeKIHU
1.CooTBeTCTBHE TEMBI U COJIEPKAHUS JIEKIIUU TEMAaTHYECKOMY IIJIaHy U y4eOHOMU IporpaMmme
Kypca.
2. Hay4HOCTB, COOTBETCTBHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH.
3. TouyHOCTh MCMHOJIB3YEMON HAYYHON TEPMUHOJIOTHH.
4. 'npopMaTUBHOCTH; PaCKPHITHE OCHOBHBIX MOHITHI TEMBI; COYETaHUE TEOPETUYECKOTO
MaTepuasa ¢ KOHKpETHBIMU MTPUMeEpPaMU.

5. Peanu3zanusi npyuHIMIIA OPTaHUYECKON CBSI3U TEOPUHU C MPAKTUKOM; PACKPBITHE MPAKTUYECKOTO

3HAYEHUS U31araeMbIX TEOPETUUECKUX MOJT0KEHHH.

6. Peanu3zanus BHYyTpU MPEAMETHBIX U MEXAUCHUIUIMHAPHBIX CBS3EH.

7. CBsi3b ¢ poduiieM MoAroTOBKH CTYJEHTOB, UX Oyayllel CelHalbHOCTbIO.

8. CooTHoIIEHHE COJIEp>KaHuUs JIEKIIMH C COJIep>KaHueM yueOHuKa (M31araercst MaTepua,
KOTOPOTO HET B yUEOHUKE; pa3bACHAIOTCS 0CO00 CIIOKHBIE BOIIPOCHI; TaeTCs 3aaHne

CaMOCTOATCIBHO HpOpa6aTI)IBaTB 4aCTb MaT€puraja 1o y‘l€6HI/IKy, IICPCCKA3bIBACTCA y‘IC6HI/IK u

T.IL.).
OneHKa METOTUKHN YTEHHS JIEKIINU

1. JIlunaktryeckasi 000CHOBAaHHOCTh MCIIOJIb3yEMOTO BHU/IA JICKIIUH U COOTBETCTBYIOIIMX MY
(bopM 1 METOIOB U3JI0KECHUS MaTepHala.

2.CTpyKTypHUpPOBAaHHOCTh COJICPIKAHUS JICKIIUH: HAIMYHE TUIaHA, CITUCKA PEKOMEHyeMOU
JUTEPaTyphl, BBOJAHOM, OCHOBHOHM M 3aKITFOYUTEIIEHON YaCTH JICKIUH.

3.AKIIEHTHPOBAaHNE BHUMAaHUs ayJUTOPUU Ha OCHOBHBIX MOJIOKEHUSAX U BHIBOAAX JICKIIUU.
4. PanmoHanbHOE COYETaHHE METOUUECKHUX MPUEMOB TPATUIIMOHHOM MearorukKy U HOBBIX
MeTO0/1I0B 00y4ueHHs (MpoOIEeMHOT0, TPOrPaMMHOTO, KOHTEKCTHOTO, IEITEIILHOCTHOTO U JIp.).
5.JIoru4HOCTb, OKA3aTENBHOCTh U APTYMEHTUPOBAHHOCTD M3JI0KECHHSL.

6.5ICHOCTB M IOCTYITHOCTH MaTepuasa ¢ y4eTOM MOATOTOBICHHOCTH 00y4aeMbIX.
7.COOTBETCTBHE TEMITOB M3JI0KEHHS BO3MOXXHOCTSM €r0 BOCIPUATHUS U BEACHUS 3amuceit
CTYIACHTAMH.

8.Mcnonb30BaHre METOIOB AKTHBU3AIIUU MBIITUICHUS CTYJCHTOB.
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9.Mcnonp30BaHne MPUEMOB 3aKpeIIeHNsT HHPOPMAIK (IOBTOPEHHE, BKIIOUYEHHE BOIIPOCOB Ha
IIPOBEPKY BHUMAHUS, YCBOCHHUS U T.I1., TIOJIBEJICHUE UTOTOB B KOHILIE pACCMOTPEHUS KaX 100
BOIIPOCA, B KOHIIE BCEH JIEKLIUH).

10.Mcnionbp30Banue 3anucei Ha TOCKE, HATJISAHBIX ITOCOOHIA.

11.Mcnonp30Banue pa3iaTOYHOr0 MaTepralia Ha JIEKLUH.

12.Ucnonws3zoBanue UKT.

OueHka opranu3anum JeKuuu

1.CooTBETCTBHE JICKIIUU YICOHOMY PACIUCAHUIO.

2.YerkocTh Hayasa JIEKIMH (3aJ€p’KKa BO BPEMEHH, BXOJ JIEKTOPA B ayJUTOPUIO, IPUBETCTBUE,
YAa4yHOCTb MEPBBIX (pa3 U T.II.).

3. [locenaeMoCTh JEKIUU CTYIEHTaMU.

4.JlucuuruiviHa Ha JIEKIHH.

S.PanmoHanbHO€ pacnpeieIeHne BPEMEHH Ha JICKIUH.

6.CooTBETCTBHE ayIUTOPHUH, B KOTOPOU ITPOBOAUTCS JIEKIIHSI, COBPEMEHHBIM HOpMaM U
TpeOOBaHUAM (JIOCTAaTOYHASI BMECTUMOCTb, BOBMOXKHOCTH Hcnonb3oBanus TCO, odopMieHHbIE
U T.OL).

7.Hanmune HeoOX0AMMBIX cpeacTB HarsiaHocT U TC.

OueHka pyKkoBoJACTBAa pa0OTOM CTY/IEHTOB HA JIEKIIUU

1.Ocy1iecTBaeHHE KOHTPOJIS 32 BEACHUEM CTYJEHTAMU KOHCIIEKTA JICKIIH.

2.0xa3aHue CTy/IeHTaM IIOMOIIH B BE/IEHUU 3aIUCH JIEKLIUHU (aKIEHTHPOBAHUE U3JI0KEHUS
MaTepuana JIEKIIUH, BbIIEJICHHE F0JI0COM, UHTOHAIIMEH, TEMIIOM peun Hanbosiee BaxKHOU
uH(popMalnY, UCTIOJIb30BaHHE May3 AJIS 3alKCcH TaOIH1, BBIYEPUYUBAHUS CXEM U T.IL.).
3.IIpocMOTp KOHCIIEKTOB JICKIIUN CTYJECHTOB (710, BO BPEMs, TIOCIIC JICKIIUHN).
4.Vcnionb30BaHKe MPUEMOB MOJIEP>KaHUSI BHUMAHUS U CHATHUS YCTAIOCTH CTY/ACHTOB Ha
JIEeKUUU (PUTOPUYECKHE BOTIPOCHI, ITYTKU, HCTOPUUECKUE IKCKYPChI, PACCKa3bl U3 KU3HU
3aMeuaTelNIbHbIX JI0/IeH, U3 OMbITa HAYyYHO-UCCIIEI0BATENbCKOM, TBOPUECKON pabOThI
MpernoaBaTelisd U T.I1.).

5.Pa3penienue 3a1aBaTh BOMPOCHI JIEKTOPY (B X0/1€ JEKIUHU WM TIOCTIE HEe).
6.CornacoBanue cooOIIaeMOro Ha JIEKIIMA MaTepuaia ¢ CoJIepsKaHueM JPYrux BUJIOB
ayJUTOPHOM U CAMOCTOSATEILHON pabOThI CTYICHTOB.
OueHka pe3yJIbTATUBHOCTH JeKIUH

1.Crenenp peanu3aluy IiaHa JIEKIUH (I0JTHAs, YaCTHYHAas).

2.CteneHb MOJHOTH U TOYHOCTH PACCMOTPEHUSI OCHOBHBIX BOIIPOCOB, PACKPHITHE TEMBI
JIEKLUH.

3.MudopmanrioHHO-T103HABATEIbHAS LIEHHOCTD JICKIHH.

4.BocnuraTenbHOE BO3ACHCTBUE JEKIIHH.

8.MarepuajibHO-TeXHHYECKOE O0ecreyeHue TUCHUILINHBI

MarepuanabHO-TEXHUYECKYI0 0a3y sl IPOBEACHUS 3aHATHI 10 AUCHUIIMHE COCTABIISIOT:

-JIekIMOHHAas 4acTh Kypca nIpoBoauTcs B ayautopun Nel34,
OCHAIIIEHHOWO0OpYyI0BaHNEM, 00ECTICUNBAIOIINM PEATU3aLNI0 HHTEPAKTUBHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH, a TAK)KE CETEBBIM 000PYA0BaHUEM, MO3BOJISIOIINM PEAIN30BaTh
BO3MO’KHOCTH 00pa3oBaTeIbHbIX TEXHOJIOTUNA U TEXHOJIOTUU ONEPATUBHOTO I0CTYTIA K
MH(OPMALMOHHBIM pecypcam;
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-OJNEeKTpPOHHBIE BEPCUM JIEKIMM, Y4€OHMKOB U METOAMYECKUMHU MaTepuajaMu AJs
KOHTPOJIBHBIX MEPONpUATUN (3aJaHUsIMHU JJIs KOJUIOKBUYMOB, TECTOB, 3K3aMEHAllMOHHBIMU
ourneramu);

-Kumwxneiii pong OMOINOTEKY;

[IpakTueckue 3aHsTUAIpOBOAATCS B aynutopun Nel34, ocHalieHHO oOopynoBaHuEM,
00eCTIeYnBaOIIUM pEaTH3aldi0 HHTEPAKTUBHBIX 00pa30BAaTENbHBIX TEXHOJIOTHH, a TaKKe
CeTeBBIM  O0OpYJOBaHUEM, IO3BOJIIOLIMM pEalIn30BaTh BO3MOXKHOCTH 00pa30BaTEIbHBIX
TEXHOJIOTUH M TEXHOJIOTHH OTIEPATUBHOTO JOCTYIA K HH(POPMAITMOHHBIM Pecypcam.

- IlepeueHb MpOrpaMMHBIX IIPOAYKTOB BKJIFOUYAET :

. [Mpoaykrer MICROCOFT (DesktopEducationALNGLicSaPkOLVSAcademicEditionEn-
terprise) moanucka (OpenValueSubscription) Ne V 2123829;

. Kaspersky Endpoint Security Crangaptasiii Russian Edition Ne nunensun 17E0-180427-
050836-287-197,

. AcademicMathCADLicense;

. [TakeT maTemaTudeckoro ananuza SMathStudio (6ecrmataoe T10);

. Cucrema nocrpoenue rpapukoB SciDAVis (6ecrmatHoe [10);

. Cpena pa3paboTku BUpTyainbHbIX TpubopoBMyOpenLab (6ecrutatnoe I10);

Cucrema nokanbHoi cetu KBI'Y mpenocrasiisier BO3MOKHOCTb OJTHOBPEMEHHOM pabOThI
OOJIBIIIOTO KOJIMYECTBA IIOJIb30BATENieil KaK B JIOKATBHOW CETH By3a, TaK W Yepe3 CeTh
«HTEepHET» ¢ coOmMoaeHneM TpeOoBaHWN MH(POPMAIIMOHHONW O€30MacHOCTH | OTpaHUYCHUEM
noctyna K umHpopManuu. DJeKTpoHHas MHPOpPMAIMOHHO — oOpasoBarenbHas cpema KBIY
MO3BOJIICT OCYIIECTBIIATh pabOTy OOydJaroIIMXCcs U3 000N TOYKU JOCTYIA, B TOM YUCIIE U3BHE

BY3a.
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JIner nu3meHennii B padoyeii nporpaMmme JMCHUINIMHBIKATOMHASA U si/lepHas pusnka» mno
HanpasJieHn10 noAroroBku 11.03.01-Pagnorexnuka Ha 20 - 20 ywu.r.

Ne OnemeHT (myHKT) PIIJ] [Iepeyenb BHOCUMBIX IIpumeyanune
n/m U3MEHEHUH (JIOTIOJTHEHUI)

OO6cyx1eHa 1 peKOMEHJ0BaHa Ha 3aceanuu Kadenpbl du3nueckux 0CHOB MUKPO- U

HAHOXJIEKTPOHUKH MPOTOKOJI No OT « » 2020 r.

3aB.xadenpoit ®POM u HO, mipodd. [[Te63yxoB A.A.
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