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1. ]_le.J'II/I 1 3aJa49Y1 U3YUYCHHUSA TUCHUIIJINHBI

1.1 Heab (ucuunJInHbI
SABIISIETCS (OPMUPOBAHUE CUCTEMATU3UPOBAHHBIX 3HAHUM, YMEHHUI Y HABBIKOB B 00JIACTH
oOI1ei 1 PKCIepUMEHTaTbHOU PU3UKU KaK 0a3bl 0CBOCHUS (PU3UKO-MATEMaTHIECKIX JTUCITUILINH.

1.2 3agauyu AUCHUIVINHBI

B pesynprare u3y4eHUS JUCLUIUIMHBI CTYACHTBHI JOJDKHBI BJaJAE€Th OCHOBHBIMU
MOHATUSAMH MOYJISI; YMETh pelllaTh TUIIOBBIE 337ayH, MIMETh HaBBIKA PaOOTHI CO CIELUAIBLHOM
¢u3nvecKoi TMTepaTypol, yMeTh UCIOIb30BaTh MaTEMAaTUYECKUA anmapat (GU3NKH 71 peIeHUS
TEOPETUYECKUX U MPUKIIAJHBIX 3a4a4.

1.3 MecTo qucuuminHbl (MOAyJisl) B CTPYKTYpe 00pa3oBaTeIbHON NPOTrpaMMbl

Huctumnna b1.0.08.07 Atomuas u saepHast pusuka siBisiercs: 6a30BbIM TEOPETUUECKUM
Y TIPAaKTUYECKUM OCHOBAHUEM JUIS MOJTOTOBKH OakaiaBpoB MO BTOpoMy mpoduitio «Dusukar

W3yueHne AMCIUIUIMHEL 6a3UpyeTcs Ha 3HaHUSAX, YMEHUAX, HaBbIKaX, CHOPMHUPOBAHHBIX B
IIPOLIECCE U3YUEHUS JUCUMIUINH: «JIIEKTPUYECTBO U MAarHETU3M», «DJIEKTPOINHAMUKA U TEOPUS
OTHOCUTEIILHOCTH.

OcBoeHME MAHHOM JUCUUIUIMHBI SIBJISETCS OCHOBOM JUISl TOCJIEAYIOLIETO H3YyYEHUS

Moaynei: «MamuHoBeneHue», «MarepuanoBeaeHue», a TAKKE A [OCIEAYIOLIEro
MIPOXOXKACHUS IEJAaroru4ecKOM IPaKkTUKM, IOATOTOBKM K HTONOBOM TIOCYAAPCTBEHHOM
aTTEeCTalHH.

1.4 IlepeyeHb NUIAaHMPYEMbIX Pe3yJbTATOB O00y4eHHsI IO AWCHMILIMHE (MOIYJI0),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3yJibTaTaMH 0CBOCHHS 00pa30BaTe/IbHOI POrpaMMBbl

B coBokynmHOCTM ¢ JpyrUMHM JUCHHUIUIMHAMHA 0a30BOM W BapHAaTUBHOW YacTu
npopeccuonansHoro nukiaa GI'OC BO AromHas u spepHas ¢u3uka oOecreyuBaeT
MHCTpYMEHTapHil GOpMUPOBAHUS CIEIYIONINX KOMIIETEHINI OakanaBpoB

No Nupexe Conepxanue B pesynbrate u3yuenus: yaeOHOM TUCIUIUIMHBI
I 1; KOMIET | KOMIETEeHIUH (WK e€ o0yJaronuecst TOJIKHbI
" | eHUMH 4acTH) 3HATH yMeTh BJIA/IeTh
1. IIK-1 CnocobeH ocBauBaTh | METOJBI U IIPUMEHSTD HaBbIKaMU
U UCTIOJIb30BATh PUEMBI 0a30Bble 3HAHUS | IPOBEACHUS
6a30BbIe HAy4YHO- IIOCTAaHOBKH JUIS PELIECHUS bu3nyeckux
TEOPETUUYECKUE (buznuecKoro TEOPETUYECKUX U | HAONIONCHUH
3HaHUS U OKCTIIEPUMEHTA, | MPAKTHYECKUX u
MPaKTUYECKUE CHIOCOOBI €ro buznueckux AKCIIEPUMEHTO
YMEHHUS 110 MaTeMaTH4ecKo | 3aJad, IPAaBWIbHO | B PEIICHUS
TEXHOJIOTUYECKOMY B | 1 00paboTKu; OpPraHu30BBIBATH | MPOCTEHUIITNX
¢dusnyeckomy 3HaTh METOMBI U | puznueckue TEOPETUYECKHU
00pa30BaHUIO B IPUEMBI HaOII0IeHUS U XU
npodeccuoHaIbHON pereHus HKCTIEPUMEHTHI, MIPUKIIATHBIX
JEATeIbHOCTH KOHKPETHBIX aHAJTM3UPOBAThH 3ajay.
bu3nyeckux UX PE3yNbTaThl,
3ajad, OCYIIECTBIIATh
¢busnyeckue IIOCTPOEHHE
MPUIIOKCHUS MaTeMaTHYECKUX
MaTeMaTU4eCKu | MOJeIen
X MOHATHUI bu3nyeckux
SIBJIEHUU U
POIECCOB




Ne Nupexe Conepxanue B pesynbrate u3yuenus: yaeOHOM JUCIUTUIMHBI
g, | KOMIET | KOMIETEHIHHI (nnm eé o0yyJaronuecst TOJIKHBI
" | eHUMH 4acTH) 3HATH YMeTh BJIA/IeTh
2. [K-2 Crniocoben dbyHIaMeHTalb | crocobeH HaBbIKAMU
KOHCTPYHUPOBATh HBIC peaan30BBIBATH pereHus
coJiepiKaHue ¢busnyeckue yueOHbIe TEOPETUYECKHU
TEXHOJIOTUYECKOTO U | TEOPUH H IPOrpaMMBbl XU
¢du3nvecKoro 3aKOHBI, 0a30BbIX U JKCIEPUMEHTA
o0Opa3oBaHUs B | MIOHUMATH AIIEKTUBHBIX JBHBIX 33]a4,
COOTBETCTBUU c | ¢usmveckyro KypOB B HaBBIKAMH
tpeboBanusamu @I'OC | cymHOCTH 00pa30oBaTENbHBIX | MPOBEACHUS
OCHOBHOTO U CPEJIHETO | SIBICHUN U YUpEKICHUSIX, buznyeckux
obmiero obpa3oBaHmMs, | MPOIECCOB, UCIO0JIb30BATh HaOIIOICHUI
C YpPOBHEM pa3BUTHS | MPOUCXOAIUX | Oa30BbIE "
COBPEMEHHOM HAayKH U | B IPUPOIE U TEOPETHYECKHE HKCTIEPUMEHTO
C Y4eTOM BO3PACTHBIX | TEXHHKE, 3HATh | 3HAHUSA B
ocoOeHHOCTeH MIPUEMBI U IUISL peIIeHUs
oOyyJaromuxcs METO/IbI npoeccuoHaIbH
KOHKPETHBIX BIX 3a/1a4,
bu3nyecKkux PYKOBOJIUTH
3ajay. HCCIIEI0BATEINILCK
oi1 paboToii
oOyJaronmxcs.

2. CTpyKTYpa M coiep:KaHHe TUCIUIITHHbI

2.1 Pacnpenesienne TpyA0€MKOCTH TUCHHUILINHBI 110 BUAAM pador
Oo6mas tpynoémkocts qucuuiuinabl 51.0.08.07 AtomHas u saepHas GU3MKa COCTaBISIET
3 3au.en. (108 wacoB) ux pacmpeneneHue MO BHAaM pabOT MPEACTABICHO B TabmuIe (015
cmyoenmog ODO).

Bun yae6HOI paboThI Bcero CemecTpbl
4acoB (dacer)
5
KonrakTHas pabora, B TOM yncJe: 48,3 48,3
AyIuTOpHBIE 3aHATHS (BCero): 42 42
3aHAaTHA IEKIIMOHHOTO THUIIA 10 10 - - -
JlaGopaTopHbIe 3aHATHUS - - - - -
3aHATHS] CEMMHAPCKOTO TUIIA (CEMHUHAPBHI, 3 3 i i i
IIPAKTUYECKUE 3aHSTHSI)
Nuas koHTaKkTHas padora:
KonTtposs camocrositensHOl paboTsl (KCP) 6 6
IIpomexyrounas arrectauus (MKP) 0,3 0,3
CamocrosiTesibHast padoTa, B TOM YHcJIe: 24 24
Kypcogas paborta - - - - -
ITpopaboTka ydeGHOTro (TEOPETHUECKOT0) MaTepraa 8 8 - - -
BrinonHenne MHAMBHUIyalbHBIX 33aHUH (TIOATOTOBKA 2 2 i i i
COOOIICHNH, TPEe3EHTAINI)
Pedepat 4 4 - - -
[ToaroToBka K TEKylemMy KOHTPOJIIO 4 4 - - -
Kontpous: 35,7 35,7




IToaroroBka K 3K3aMeHy 26,7 26,7

O0mas Tpyr0eMKOCTh yac. 108 108 - - -
B TOM YHCJIe KOHTAKTHAasA 483 483
padora
3a4. ef 3 3

2.2 CTpyKTypa MOAyJIs:

Pacnipenenenue BUIOB yueOHOM pabOThI U UX TPYAOEMKOCTH 10 pa3JeliaM AUCIHUILTHHBI
«ATOMHas ¥ sniepHas pusukay (011 cmyoenmos OPO).

KoanuectBo uacos

Ne
paan HauMeHOBAHME PaseNioB AynutopHas CamocTrosTenbHas
ona P Bcero pabota pabota

JI 113 JIP

Kpatkwuii 0630p uCTOpHH pa3BUTHA,
aTOMHOH U sIEpHON (PUBHKH.

1. |TennoBoe uznydeHue. 2 6 - 6
®otosddexT. [laBnenue ceera.
Dddexr Komnrona.

Atom Bosopoaa 1o bopy. Bosnbl
2. |ne bpoitns. CooTHOIIEHUE 2 4 - 4
HeonpenenénHocTeil ['elizendepra.
IIpunnun [Taynu Ilepuonnyeckas
cucrema ’nneMenToB /1. M.

3.  |MengeneeBa. CoctaB aTOMHOTO 4 8 - 6
anpa. Jledext macc. DHeprus cBsi-
3.

Pentrenosckoe usnydyeHue.
Jlazepsl. MeTopl HAOMIOACHUS U
perucTpanuu paaioakTUBHbIX
U3JIy4CHU.

PannoaktuBHBIM pacnian. 3akoH
paZvoaKTUBHOTO pacrnaja.
PapnoaktuBHOE M3nydeHue, €ro
BUBL. SnepHblie peakuuu. SnepHas
SHEPreTUKa. DIIeMEHThI (PU3UKH
2JIEMEHTAPHBIX YaCTHII.

Bcero 10 32 - 24

2.3 Coneprxanue pa3iesioB AUCHUNIHHBI:
2.3.1 3auaTHA JEeKIINOHHOI0 THIIA



Ne ®opma
HaumeHnoBanue paznenos Conepxanue pasaena TEKYILIETO
KOHTPOJISI
1. |Kparkuii 0630p uctropuu TeroBoe U3ny4yeHue. YcrHblil
pa3BUTUSA AaTOMHOHN U XapaKTepUCTHUKU TEIIIOBOTO oIIpoc,
snepHoit pusuku. TernoBoe | u3mydeHus. AOCOJIIOTHO Y€pHOE U MMUCbMEHHBIN
W3JIy4EeHHE. cepoe Tena. 3akoH Kupxroda. ompoc
®oTo3ddexT. ®oToHbl. DOoTOADGEKT.
VYpaBueHue DiHIITEIHA.
®oTO371eMEHT, (HOTOYMHOKHUTEID,
3IEKTPOHHO-ONTHUYECKU I
npeoOpa3oBaTeb.

Hasnenue cBera. dpdexr OnsiTel BaBunosa. JlaBienue

Komnrona. cera. OnbITh Jlebenena.
Pentrenosckoe usiydeHue.
TopMoO3HOE 1 XapaKTEpUCTUYECKOE
U3IY4YEeHUE U UX CIeKTphl. Dddekt
Kowmnrona. [Ipumenenue
PEHTI€HOBCKUX JIy4eil.

2. OneIThHI Pesepdopna. | YcrHbrit

[InanerapHas MOJIeb aTroma. | OIpoc,
Ilocrynater  bopa. Mopens artoma | TMCBMEHHBIN
Bojopona mo bopy. CrnekrpanbHble | onpoc
cepuu U3ITy4EHUS aTOMAapHOTO
Bojlopona. KBaHTOBO-MexaHUYecKas

Atom Bozopoaa o bopy. UHTEpIpeTanus IocTylaToB  bopa.
IIpunnun  coorBercTBUsA.  ONBITHI
@panka u I'epna. OnbiTel ITepHa n
I'epnaxa.  KBaHTOBaHMe  3Hepruu,
MOMEHTa HMIIyJbCa M INPOEKLUUU
MOMeHTa  umnyiasca. ChnuH n
MarHUTHBI MOMEHT 3JIEKTPOHA.

3.  |punmun [Haynu KBanTOBBIE YMCIIa HIEKTPOHA B YcrHblit
Ilepnoanueckas cucrema arome. [Ipunuun [Taymnu. 0IIpoc,
anemeHTtoB /1. W. [Tepuonnueckas cucteMa 3JIEMEHTOB MMUCbMEHHBIN
Menneneena. Menneneena. O1poc
CocraB aTOMHOTO s11pa. Cocras sapa. HykinoHs! (IpoTOHBI
HedexT macc. DHeprus Y HEUTPOHBI). 3aps]l U MACCOBOE
CBSI3H. qucio sapa. M30Tomsl U n300aphl.

SnepHble cuibl. JHEPTUS CBA3U
sanapa. O0ooueyHas ¥ KarenbHas
MOJIENN sApa.

4. |PeHTreHOBCKOE U3JIyuEHHUE. CrioHTaHHOE U BBIHYXICHHOE YcrHbIi
Jlazepsl. u3inydyenne. AktuBHas cpena. Jlazepsl. | ompoc,
Mertoabl HAOMIOACHUS U [Tpuniun paboThl U yCTPOICTBO IIACbMEHHBIN
perucrpanuu reJInii-HEOHOBOTO JIa3epa. ompoc

PagOAKTUBHBIX U31y4CHUMN.

IIpuMeHeHue J1a3epoB.




5. |PagmoakTuBHBIN pacnai. PagnoakTuBHOCTB. 3aKOH YcrHbIi

3aKOH pagloaKTUBHOIO PagOaKTUBHOIO paclaja, a-pacraf, o1Ipoc,

pacniaga. PaguoaktusHoe a-pacnan, y-usnydenue. IIpasumo IIACbMEHHBIN

U3JIy4ECHHE, €10 BUIBL. cmenienus. [Ipumenenue oIpoc
PagOaKTUBHBIX U30TOIOB.

SAnepHble peaknuu. Anepnas SAnepusbie peaknuu. [Ipumepst

JHEPreTHKa. SIEPHBIX IIPEBPAILCHUH 1101

NEMCTBUEM a-4acTHII, IPOTOHOB,
HEUPOHOB U Y-KBAHTOB.

Henenue sanep. Llennsle peaknuu
neneHus. SInepHble peakTopbl Ha
TEIUIOBBIX U OBICTPBIX HEHTPOHAX.
SnepHas oHepreTuka.

Peakuuu cunTe3a, ycinoBus X
OCYLIECTBJICHUS. Y IIPaBIsIEMbIN
TEPMOSIICPHBIA CUHTE3.

DneMeHTHl (PU3UKU DNeMEeHTapHbIE YaCTUIIBI.
2JIEMEHTAPHBIX YaCTHII. DNEeKTPOH, MPOTOH, HEUTPOH, POTOH.
Jlenrtonbl U anpoHbl. YacTHilbl-
MIEPEHOCUYUKHU B3aUMOAECHCTBHSI.
Me3sons! u 6apronsl. [lonsTHE O
KBapKax. AHTHYACTHUIIBIL.

CunbHOE, AIEKTPOMATrHUTHOE,
crnaboe ¥ rpaBUTAIIMOHHOE
B3aUMO/JIENCTBUS, UX UHTEHCUBHOCTb U
panuyc nerctus. Teopusa Benukoro
oObenuHenus. Teopus bosnpioro
B3pbIBa.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

CTpyKTypa MpakTUYECKHX 3aHATHNA B 00IIEM TaKoBa:

[TpoBepka HaMMUKsl BHITIOJIHEHHOTO 33JJaHUs CAMOCTOSTEIIbHONW PaOOTHI.
Bri6opouHnas mpoBepKka HaIU4UUs U IPABUIBHOCTH BBITIOJHEHUS IOMAIITHETO 33 JaHMUs.
Paz6op TMNMUYHBIX OMIMOOK, BO3HUKIIHUX B CAaMOCTOSITEIbHOM padoTe.

PaccMmoTpeHne TeopeTHUeCKUX OCHOBAHUM JUIsl IPAKTUKHU TEKYILEH TEMBI.

Paz0op npakTHUECKUX METOJIOB U pEeIIeHHe COOTBETCTBYIOIIUX 3a/1ay.

. KoppexTtupoBka 3a1anuii 1711 CaMOCTOSITENIEHONU paOOThI CTY/IEHTOB.

Ha HEKOTOPBIX MPAKTUUECKUX 3aHATHIX MPOBOIUTCS ayAUTOPHAsE KOHTPOJIbHASA padoTa.

VP RESE

Tembl ceMHHAPOB 0 IMCUMILINHE

Tema 1. Kparkuii 0030p HCTOpHM pa3BUTUSI aTOMHOW M sigepHOM (usuku. TeruioBoe
U3JIy4CHHE.

Tema 2. ®oTorddexr.

Tema 3. [laBnenue ceera. Dpdext KomnTona.

Tema 4. Atom Bosopoaa no bopy.

Tema 5. Bonusr ne bpoiins. CooTHomenue HeonpeaenénHocrei [ eizenbepra.

Tema 6. IIpunnun Ilaynu [lepuonndeckas cucrema snemenTos [l. 1I. Menaeneesa.

Tema 7. PeHtreHoBckoe uziyueHue. Jlazepsl.

Tema 8. CoctaB aTomHOrO sipa. [legext Macc. DHEprust CBSI3H.

Tema 9. PagmoaxkTuBHBIM pacnai. 3akOH paJUMOAKTHUBHOTO pacrajga. PammoakTuBHOE
U3JIy4ECHHE, €70 BUIBL.

Tema 10. MeToap! HAOMIONEHHUS U PETUCTPALIMN PAJANOAKTHBHBIX U3TYUCHHH.



Tema 11. SAnepusle peakuuu. SAnepHas SHEpreTUKa.
Tema 12. DnemMeHTHI (PU3UKH IIEMEHTAPHBIX YACTHII.

2.3.3 JIaGopaTopHbBIe 3aHATHS

He npedycmompeno

2.3.4 IllpumepHasi TeMAaTHKA KYPCOBBIX Pa0doT (IPOEKTOB)
He npedycmompeno

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceUyeHus AJIsl CAMOCTOATEIbHOIH padoThl
o0y4aromuxcs Mo JMCHHUILIHHE (MOLYJII0)

CamocrostenbHas pabora

CTYACHTOB 110 JUCHUILJIMHC COCTOUT U3 3aHaHHﬁ,

COOTBETCTBYIOIIMX KAKIOMY IIPAKTUYECKOMY 3aHATHUIO.
BreaynuropabiMu popMaMu M HHCTPYMEHTaMH CaAMOCTOSITENIbHON pabOThI CTYJICHTOB TIO
JUCLUIIIINHE SIBIIIOTCS:

. BBIIIOJIHEHUE IOMAIIIHUX 3a/1aHui (IPaKTUYECKUX U TEOPETUUECKUX);

. BBITMIOJTHEHUE JIOMAITHUX KOHTPOJBHBIX paboOT (Kak CpeICTBO IMOJATOTOBKH K
ayJIUTOPHBIM KOHTPOJILHBIM paboTam);

. MOJITOTOBKA K MPAKTHYECKUM 3aHATHUAM, padoTa C JEKIIMOHHBIM MaTepHaIOM;

. IIOJATrOTOBKA K DK3aMEHY.

Buner caMmocTosiTenbHON pabOTHI CTYIEHTOB:

I. PaGora ¢ Hay4HOI U y4eOHO-METOUYECKON TUTepaTypoit (YKa3pIBaeTcs gajee).
2. [TpoxoskieHre TeCTUPOBAaHUS 00YUAIOIIET0 U KOHTPOJIHUPYIOIIETO XapakTepa.
3. Hanmcanue pedepaToB (mpuMepHbIE TEMbI YKa3bIBAIOTCS Aajiee)
4. u3yueHHe 003aTeIbHON U JOTIOJHUTEIBHON JTUTEPATypPHI;
5. BBITIOJTHEHUE CAaMOCTOSITEIbHBIX 33JaHUH HAa IPAKTUYECKUX 3aHATHUSAX;
6. MOUCK MHGOPMAITUH TI0 3aJaHHOK TeMme B ceTu MHTepHeT;
7. CaMOKOHTPOJIb U B3aUMOKOHTPOJIb BBIITOJTHEHHBIX 331aHUM;
8. MOJIrOTOBKA K HAIIMCAHUIO KOHTPOJIBHBIX pabOT, TECTOB, clladya 3K3aMeHa.
[lepeuenp yueOHO-METOIMUYECKOTO 00eCeueH s TUCIUTIIHHBI 10
HaunmenoBanue N
Ne BBITIOJTHEHUIO CAMOCTOSITETILHON pabOThI
pazzaena
1 2 3

I. [TpopaboTka CagenweB, 1. B. Kypc oOmeli ¢usuku [DNeKTpoHHBIH pecype] :
y4eOHOTO yuebHoe mocobue : B 5 1. T. 5 : KBantoBas ontrka. AToMHas pu3uka.
(Treopernueckoro) |Pusuka TBepAoro tena. GU3MKa aTOMHOTO sIpa M 3JIEMEHTapHBIX
Marepuana gactury / W. B. CasenmseB. - CII6.: Jlans, 2011. - 384 c. -

2. Brimosnenue https://e.lanbook.com/reader/book/708/#authors.
uapuBuayanpbueix  |Kamamuukos, H.IL. IlpakTukym mo pelieHuro 3agad 1mo oomemy
3a/IaHUI Kypcy ¢usuku. OcHOBBI KBaHTOBOW (u3uku. CTpOCHHE BEIeCTBa.
(moaroToBka AToMHas u siaepHas ¢pusuka: yueonoe nocooue / H.I1. Kanamnukos,
COOOIIIEHUH, H.M. Koxesuukos, T.B. Koteipno, I'.I. Cnoupun; non pen.
IIpEe3EHTALM) Kanamnukosa H. I1. — Cankr-IlerepOypr: Jlanp, 2014. — 240 c. —

3.  |Pedepar https://e.lanbook.com/book/49468.

4. [Toaroroska k
TEKYyILEMY
KOHTPOJIIO

paGoTel B

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
B cootBercTBum ¢ TpeboBanusmMu OI'OC mpu peanuzanvy pa3IMuHBIX BUJOB y4eOHON

npoiecce

M3Yy4YeHUS

Moaynst «OOmas ¥ SKCIepUMEHTalbHas  (pu3nKa»



NpeIyCMaTpUBACTCA HCIIOJIb30BAaHHE B Y4eOHOM TMpOLIECCEe CIEAYIOUUX AaKTHBHBIX H
MHTEPAKTUBHBIX (POPM MpOBEICHUS 3aHATHI:

® JICKIIHH;

® TECTHPOBAHHUS C HCIOJF30BAHHUEM AKTUBHBIX W MHTEPAKTHBHBIX (HOpPM MpPOBEACHUS
3aHSATHH;

® [IOATOTOBKA MUCbMEHHBIX peepaToB Mo TeMaM Kypca.

Temoit pedepara nomkHa OBITH UCTOPUS OTKPBITUS KOHKPETHOTO (PU3NYECKOTO 3aKOHA
WIN pa3BUTHE MPEJCTABICHUN O MPHUPOJIe KOHKpETHOro sBieHus. Kpome Toro, Temoit pedepara
MOJKET CIIY’KUTh Hay4Hasi ISITeIbHOCTh B 00J1aCTH (PU3UKH OTJENBHBIX YYEHBIX U HAYYHBIX IIKOJ.

[Ipu opraHM3alMu CaMOCTOSITENILHOW paOOThl 3aHATUN MCIOJNB3YIOTCS CIEIYIOIIUe
o0Opa3oBaTesibHbIE TEXHOJIOTUHU: YUeOHO-METOIMYECKOE COMPOBOXKICHUE NUCIUILTUHBI, padoTa ¢
JUTEPATypOl, TaKEeThl MPHUKJIAAHBIX MPOrPaMM, JOKaJIbHbIE (YHUBEPCUTETCKUE, (PAKYIbTETCKHE,
kadenpanbHbIie) U TI00aTbHBIE KOMIBIOTEPHBIE CETH U JIP.

HHuTepakTHBHBIE 00pa30BaTEeIbHBIC TEXHOJIOTHUH, UCTIOJIb3yEeMbIE B ayAUTOPHBIX 3aHATHUAX

Cemectp Bun 3ansatus Hcnons3yemble HHTEpaKTUBHBIC Komnuectso
(JI, IIP) 00pa3oBaTelbHbIC TEXHOJIOTHH 4acoB
5 JI Co3manne TpPOONEMHBIX CHTyalWid, HCIOIb30BaHNE 2
KOMITBIOTEPHBIX JIEMOHCTpAIUii
KonnekruBHoe perieHne pU3HMUECKUX 3aa4 U TECTOBBIX 14
I1P 3agaHui, paboTa B MaJbIX TPyIIax

4. OneHo4YHbIe M METOANYECKHE MATEPHAJIbI
4.1 OneHo4yHbIe CpeCTBAa IJIsl TEKYIEro KOHTPOJIsSI yCIIeBAeMOCTH U IPOMEKYTOYHOM
aTTecTaluu

OreHOYHBIE CpeACTBA IpeIHa3HAueHbl Ui KOHTPOJS M OLEHKHM O0Opa30BaTENbHBIX
JTOCTIDKEHUH 0OyJaromuxcs, OCBOMBIIUX MPOrpaMMy Yy4eOHOM TUCHMIUIMHBI «Ha3BaHHE
JTMCLUTUTMHBI.

O1eHOYHBIE CPENICTBA BKJIIOYACT KOHTPOJIbHBIE MaTepHalbl U MPOBEJCHUS TeKYIIero
KOHTpOJIs B (opMe H0KIaga-Mpe3eHTaH M0 MPOoOJIEeMHBIM BOIPOCAM, pPa3HOYPOBHEBBIX
3aJJaHUN U MPOMEKYTOYHOIM aTTecTallMu B (hOpME BOIIPOCOB K IK3AMEHY.

OrneHoYHBIE CpeACTBA U HMHBAJIUAOB W JUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU

3JI0POBBSI BEIOUPAIOTCS C YUETOM UX MHAWBUIYAIBHBIX IICUX0()U3NYECKIX 0COOCHHOCTEH.

— IIp1 HEOOXOAMMOCTH MHBAIMJIAM U JIULIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
MIPEJOCTABIISIETCS IOTIOIHUTENIFHOE BPEeMs ISl IIOATOTOBKU OTBETA HA SK3aMEHE;

— IIpHU TIPOBEICHUH MPOLEYPhl OLCHUBAHUS PE3YIbTATOB 0OYyUEHHSI MHBAINUIOB M JIMII C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMAaTPUBAETCS UCIOJIb30BAHUE TEXHHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMA OCOOEHHOCTSIMU;

— IIpU HEOOXOIUMOCTH ISl 00YJarOIIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSAMU 3/I0POBbS
U UHBIKIOB TMpOIEIypa OLEHUBAHUSA pPE3YyIbTaTOB OOYYEHHUS TO JUCLUIUIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Tpouienypa oleHUBaHUS PE3yJIbTATOB OOYYEHUs WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOJKHOCTSIMH 3/IOpPOBBSl 110 JUCHMIUIMHE (MOMYJIO) TPEAyCMaTpUBAET TPEAOCTaBICHHE
uHpopmanuu B (opmax, aganTUPOBAHHBIX K OrPAaHUUYEHHUSIM HMX 3[J0POBbS U BOCIPHUAITHA
UH(pOpMAIINH:

Jnst T ¢ HapyIIECHUSIMH 3pEHUST:

— B I1e4aTHOM (popMe yBeTUUEeHHBIM HIPUPTOM,

— B JOopMeE AIEKTPOHHOTO JTOKYMEHTA.

Jnst U1 ¢ HapyLIEHUsIMH CITyXa:

— B rie4atHoi (opme,

— B JOopMeE PIIEKTPOHHOTO JTOKYMEHTA.



JList JIAL ¢ HapylEeHUs MUY OTIOPHO-ABUIaTEIbHOTO allapara:

— B re4atHoi (opme,

— B (JOpMeE BIEKTPOHHOTO JTOKYMEHTA.

JIaHHBIN TIepeueHb MOXKET ObITh KOHKPETH3HUPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

CTpyKTYypa OLCHOYHBIX CPeICTB /sl TeKylleil 1 MPOMeKYTOYHOH aTTecCTANNU

Kon HanmMmeHoBaHME OLEHOUYHOrO CPEACTBA
Ne Kontponupyemsle pa3nenst KOHTPOJIHPYEMOH

n/m (TeMBbI) AUCIUILIHHEL KOMITETEHIMH (MITH . IIpomexyrounas
Texymmmii KOHTPOJI
€€ YacTH) aTTecTalys

Kpatkuit 0630p ncropun nK-1 Omnpoc Bonpoce! Ha ’k3ameHe
Pa3BUTHSI, aTOMHOU U SIEpPHON 1-4

1 ¢ms3uku. TemmoBoe U3ITydeHue.
doroadpdexr. laBieHue cera.
Dddexr KommnroHa.

AtoMm Bozopogaa no bopy. K-1 Omnpoc Bonpoc Ha 3k3ameHe
Bosnnsl ge Bpoiins. 16

2 CootHouleHne
HeornpeaenéHHOCTeN
[efizenbepra.
punnun Haynu nK-1 Kontponsnas pabora | Bonpocs! Ha 3x3ameHe
Iepromuueckas cucrema 3ie- 5,7

3 meHTtoB [[. . Menzeneena.
CocraB aTOMHOTO sifpa.
Jedekr macc. DHeprust cBsi3u.
PenTtrenoBckoe uznmydeHue. nK-2 Ormpoc Bompockl Ha sk3ameHe
Jlazepsl. 6,12

4 Mertozp! HaOIIONCHNUS 1
perucTpanyy paanoaKTHBHBIX
U3ITy4EeHUI.

PanuoaxkTuBHBIN pacna. K-2 Ormpoc Bompockl Ha sk3ameHe
3aKoH paJHOaKTHBHOTO 8-11, 13-15

pacmazia. PagnoakTiBHOE U3ITY-
5 YEHUe, ero BUJIBI.

SAnepubie peakuuu. AnepHas
SHEpreTHKa. DJIEMEHTHI
(DU3UKH DIIEMEHTAPHBIX YaCTHIL

ITokazaTenu, KpUTEPHHU U IIKAJIA OLEHKH c(POPMHUPOBAHHBIX KOMIIETEHIIM I

Kon n HanmeHnoBanue CoorBeTcTBHE YPOBHEH 0CBOCHHSA KOMIIETCHIMH IIAHNPYEMBIM pe3yJibTaTaM
KOMIIeTeHIU i o0y4eHHs M1 KPUTEPHUSM UX OLlCHHBAHHUS
MOPOrOBbIi 0a30BbIii NPOABUHYThIN
Ounenka
Y I0BIETBOPUTEIBHO Xoporo/3auTeHo OTIM4HO /3a4TEHO
/3a4TE€HO
IK-1 3naer - 3naer - 3naer -
METOABI U NPUEMBI METOABI U NPUEMBI METOABI U NPUEMBI
CriocoOeH OCBaWBaTh M | PELICHUS KOHKPETHBIX MTOCTaHOBKH (PM3MYECKOTO | TOCTAHOBKH (PU3MIECKOTO
HCITONIB30BAThH 6a30BEIe | (PU3MUECKUX 3a1ad SKCIIEPUMEHTa, METOIBl U | DKCIIEPUMEHTA, CIIOCOOBI
HayTHO-TEOPETHHIECKIE MPUEMBI PELICHUS €ro MaTeMaTU9IECKOM
KOHKPETHBIX (pM3MUYEeCKUX | 00pabOTKH; 3HATH METOJIBI




3HaHUA U IPAKTUYICCKUC
YMCHUA 11O
TEXHOJOIT'MYCCKOMY U

3ajaad, (1)I/I3I/I‘IGCKI/IG
MIPUITOXKCHUA
MaTEeMAaTUYSCKUX IOHSATHI

1 IPUEMBI pEeILICHUS
KOHKPETHBIX (PU3MUECKUX
3a1a4, (PU3NUecKue

¢dusmuecKoMy HPIITOMCHIA
MaTeMaTHIEeCKUX
00pa30BaHUIO B ———
npogeccHonabHOM Ymeer — Ymeer — Ymeer —
JIeATENBHOCTH
MIPUMEHSTH 0a30BEIC MIPUMEHSTH 0a30BEIC MIPUMEHSTH 0a30BEIC
3HAHUS IS PEIICHUS 3HAHUS IS PEIICHUS 3HAHUS IS PEIICHUS
TEOPETUICCKUX U TEOPETUICCKUX U TEOPETUICCKUX U
MIPAKTHICCKUX MIPAKTHICCKUX MIPAKTHICCKUX
(du3nIecKuX 3a1aq (u3nIecKux 3amad, (u3nvecKuX 3amad,
MIPABWIHLHO MIPABWIHLHO
OpPTraHU30BHIBAThH OpPTraHU30BHIBAThH
¢usnveckue HaOMOCHUS | (pU3MYECKUe HAOIIOACHUS
Y DKCIICPUMEHTHI, U DKCIICPUMEHTHI,
aHAM3UPOBATH UX aHAIM3UPOBATH UX
PE3YABTATHI PE3YABTATHI,
OCYIIIECTBIIATH
MTOCTPOCHHE
MaTeMaTUYECKUX MOJEIICH
(U3NYECKUX SIBIICHUNA U
MIPOIICCCOB
Baapeer — Baapeer — Baapeer —
HABBIKAMHY PEIICHUSI HABBIKAMHY TIPOBCICHUS HABBIKAMHY TIPOBEICHUS
MIPOCTENIINX 33434 ¢usmyeckux HaOMIONCHNH | (U3NYECKUX HAOIIOACHUI
Y PEIICHUsI IPOCTEHIITIX 1 DKCIICPUMEHTOB
TEOPETUICCKUX 3a7a4 peIIeHHsI TPOCTEHTIIIX
TEOPETUICCKUX U
TIPUKJIATHBIX 3a7a4.
IIK-2 3Haer — 3uaer — 3uaer —
Crocoben (dbyHIaMEHTaIBHBIE (dhyHIaMEHTaTBHBIE (dhyHIaMEHTaTBHBIE
KOHCTpYHpOBATH (u3nIecKre TCOpUN U (u3nIecKre TCOpUN U (u3nIecKre TCOPUN U
CONCpHKAHNC 3aKOHBI 3aKOHBI, IOHUMAaTh 3aKOHBI, IOHUMAaTh
TeXHomoruaecKoro - M (PU3UIECKYIO CYITHOCTh (PU3UIECKYIO CYITHOCTh
¢usueckoro SIBJICHUH U TPOLIECCOB, SIBJICHUH U TPOLIECCOB,
obpasoBans B MIPOUCXOIAIINX B MIPOUCXOIAIINX B
COOTBCTCTBHN ¢ MIPUPOJIC U TEXHUKE MIPUPOJIC U TEXHUKE,
Tpebosarmamu - OIOC 3HAThH TPUEMBI U METOIBI
OCHOBHOTO M CpEaHEro KOHKPETHBIX (DU3HICCKUX
obmrero oOpa3oBaHus, C sazau
YPOBHEM pa3BuTHUSL
COBPEMEHHOM HAyKU U C | Vmeer — Ymeer — Ymeer —
Y4eToM BO3PACTHBIX
0CcOBEeHHOCTEH HABBIKAMHY PEIICHUSI HABBIKAMY PEIICHUSI HABBIKAMHY PEIICHUSI
06ydaroMMXCs TEOPETUICCKUX 3a7ad TEOPETUICCKUX U TEOPETUICCKUX U

OKCIICPUMCHTAJIbHBIX
3azad

AKCIEPUMEHTATBHBIX
3aJ1a4, HaABLIKAMHU
MIPOBEICHUS (PU3UICCKUX
HaOIIOIeHUN U
9KCIIEPUMCHTOB




Baageer — Baageer — Baageer —

HaBBIKAMH MCIIOJIb30BaTh Croco0eH peau30BhIBaTh | CIIOCOOEH pean30BBIBATH

0a30BbIC TCOPETUUCCKUE Y9eOHBIC ITPOrpPaMMBI Y4eOHBIC ITPOrpPaMMBI

3HAHHUS 0a30BBIX U 0a30BBIX U

JUTS PEIICHUS AJIEKTUBHBIX KYPOB B AJIEKTUBHBIX KYPOB B

pOoeCCHOHANBHBIX 33a/1ad | 00pa30BaTEIHHBIX 00pa3oBaTEbHBIX
YAPESKIACHUSAX, YAPESKIACHUSAX,
HCIOJIB30BaThL 0a30BbIE HCIOJIB30BaThL 0a30BbIE
TEOPETUICCKHEC 3HAHUS TEOPETUICCKIEC 3HAHUS
JUTSI PCIICHUS JUTS PCIICHUS

npoeCCHOHANBHBIX 33a4 | MPOdeCCHOHABHBIX
3a/1a4, pyKOBOJUTH

HCCIIE/I0BATENbCKOM
paboToit 00yUAIOTIHXCS.

TunoBbie KOHTPOJIBbHBIEC 32JaHUSI HJI HHbIE MaTepHabl, He00X0AUMbIe /ISl OEHKHU
3HAHUH, YMEHHH, HABBIKOB W (MJH) ONBITA JeATeJbHOCTH, XapaKTePU3YHIIUX 3TaIbl
(opMupoBaHMA KOMIIETEHI M B IpoLecce 0CBOCHUsI 00pa30BaTe/IbHOM IPOrPaMMBbI

IIpuMmepHbIe TeMbI pedepaToB

1. SIBneHus, NOATBEPKAAIOLIEE CIOKHOE CTPOCHHUE aTOMa

5. Mopenu atoma o Tomncony u Pesephopay

6.  KBantoBble noctynarsl bopa, ux sKCriepuMeHTanbHOE MOATBEPKICHNUE

7.  Teopus ctpoenus atoMa Bogoposa no bopy

8. DHeprus u paanyc opOUT CTALIMOHAPHBIX COCTOSHUI

9.  Jlmarpamma 5HEpreTHYeCKMX YpPOBHEH BOJOPOJAa, OOBSCHEHHWE CHEKTPAIbHBIX
3aKOHOMEPHOCTEH

10. HckyccTBEHHOE NMPEBPALLEHUE ATOMHBIX SIIEP

11.  OrtkpeiTHE HEHTPOHA

12.  CrpoeHue aTOMHOTrO spa.

13.  3anwuce saepHbIX peakuuid. M30TomBbI.

14. TloHsATHE U ME30HHOM TEOPUU SAEPHBIX CHII

15. Dwneprus cBs3u U Ae(hEKT MacChl

16. Vcnonb30BaHUE SIEPHBIX MPEBPAIICHUH; IETTHAS PeaKus JeTICHUS aep

17. MeueHble aTOMBI

18. TepmosaepHble peakiuu

19.  DnemeHTapHbIE YaCTUIBI U UX CBOICTBA

20. Meroabl perucTpanuy YacTHI]

21. PanmoakTMBHOCTH

22. IlpaBuio casura

23. 3akoH paAMOAKTHBHOTO pacmaza; MepHoj IMoiypacrnanga; aibgpa-, Oera-, ramma-
U3ITY4YEHUSI.

Ilepeuenv wacmu Komnemenyuu, npogepaemvlx oyeHouynvim cpeocmeom: 11K-1 (3uats),
[1IK-2 (3Hats).

Bonpocs! 111 YCTHOI0 HJIM IHCBMEHHOI 0 0Npoca
1. 3akonbl TemoBoro u3nydeHus (3akoHsl Kupxroga, Credana-bonbimana, cMerienus
Buna, Panes-/Ixunca, uznyuenust Buna, [lnanka).



2. ®otorddekr. YpaBHeHHE DHUHIITENHHA I BHEIIHETO (oTOdhdeKTa.

3. JlaBimeHue cBera.

4. 3Bddexr Kommrona.

5. Ipunnun [aymnu.

6. Ilepmomnueckas Tabnuia snementoB Jl. . Menneneesa.

7. Jlasepsl.

8. Cocra a1apa. HykiioHBI (IPOTOHBI U HEUTPOHBI). 3apsIIOBOE U MaCCOBOE YHUCIIO sIIpa.
9. U3zoTtormsl u u300apHl.

10. SnepHble cumbl. DHEprus CBA3M spa.

11. O6onoveunas u KaneixbHAst MOACTH SApa.

12. Jlenenue anep. SAnepHble peakTopsl. SaepHas s3HepreTuka.

13. DOnemenrtapHsie yacTulbl. [loHsATHE O KBapKax.

14. ®yHaMeHTalIbHbIE B3aUMOACHCTBUS.

15. IIpoGiemMsl TuTaHeTapHOU MoJenu atoma. AToM Bogopoza o bopy

16. [IpenenbHbIN Mepexo]] K KIIACCUUECKOM MEXaHUKE U OITHUKE.

17. Oneprus @epmu

Ilepeuenv yacmu Komnemenyuu, npogepaemvix oyeHounvim cpeocmeom: 11K-1 (3Hath),

[1IK-2 (3Hats).

IIpuMmepHbIe 3a7a4u

3anaua Ne

Anbda-gacturia c kuHetndeckoi sepruei 0,27 MaB paccesiack 3070Toi (pobroii Ha yroi
60°. HaliTu COOTBETCTBYIOIIEE 3HAUEHUE IPULIETBHOTO ITapaMeTpa.

3anaua Ne

Ha xakoe MUHMMaJIbHOE PAaCCTOSIHUE MPUOTU3UTCS 0-4aCTHIIA C KHHETHYeCKOH sHepruen T
= 0,40 M»>B (ipu 1060BOM COyTapeHUH ):

a) K MOKOSILIEMYCS TSDKEJIOMY SIIpY aToMa CBUHILA;

0) K mepBOHAYAITHHO TOKOUBIIIEMYCS JIETKOMY CBOOOTHOMY sipy Li77.

3anaga Ne

[IpoTton c kuHeTHuecko »Hepruedl T M HpHULIENBHBIM MapaMeTpoM b paccesuics Ha
KYJIOHOBCKOM I10JI€ HEMOJABMKHOIO si7jpa aroma 30ji0Ta. HailTn uMiyinbc, nepeiaHHblil JaHHOMY
A1IpY B pe3ybTaTe PaCCESHHUS.

3anaga Ne

HenonswxkHelii map paguyca R o0iydaioT mapajuielbHbIM MOTOKOM YacTHIl, PaaUyc
KOTOpBIX I. CUNTask CTOJIKHOBEHHUE YACTHIIBI C IIAPOM YIIPYI'MM, HAUTH:

a) yroil 3 OTKJIOHEHUS YaCTHIIbI B 3aBUCUMOCTH OT €€ NMPHIIETHHOro apamerpa b;

0) OTHOCHUTENIbHYIO JIOJIIO0 YAaCTHI], KOTOPBIE TOCJE CTOJIKHOBEHHS C IIAPOM PacCesuluch B
MHTEpBase yrios oT 3 10 9 + d9;

B) BEPOSITHOCTb TOTO, YTO 4YaCTHUIA, MCHBITABIIAsg COYJAapEHHE C LIapOM, pacceeTcsl B
nepenHioro nomychepy (9 < n/2).

3anaga Ne

V3Kkuil NMydok o-yacTHIl ¢ KuHeTuueckod sHeprueid 1,0 MdB mamaer HOpMmalbHO Ha
IUIaTHHOBYIO (hosibry Tommmuubl 1,0 MxMm. HaOmroneHne paccestHHbIX YacTULl BEAETCS MO YTIIOM
60° x HanpaBJIEHUIO MAJAIOUIETO ITyYKa IIPH TOMOIIY CUETYHKA C KPYTJIIbIM BXOJIHBIM OTBEPCTUEM
mwiomaan 1,0 cM2, KoTopoe pacnonokeHo Ha paccTossHUM 10 ¢M OT paccenBarollero ydyacTka
¢donberu. Kakas 101 paccestHHbIX 0-4acTHUI] MTaJaeT Ha OTBEPCTHE CUETUHKA?

3anaga Ne

Haiitu s dexTrBHOE ceueHue sapa atoMa ypaHa, COOTBETCTBYIOILEE PACCESIHUIO O-HaCTHII
¢ kuHeTnaeckoi saeprueit T = 1,5 MaB B unTepBaiie yrios cbiie 30 = 60°.

3anaga Ne

CornacHO KIIaCCUYECKOM 3JEKTPOAUHAMMKE 3JIEKTPOH, IBUXKYIIMICSI C YCKOPEHHEM W,
TEPSIET SHEPTUI0 Ha U3IyYEHHE 110 3aKOHY



dE/dt = -2e2w2/(3c3)

I7Ie € — 3aps] 2JIEKTpPOHAa, ¢ — CKOpocTh cBeTa. OUEeHUTh BpeMs, 3a KOTOPOE SHEPrus
AIIEKTPOHA, COBEPINAOIIEro KojeOaHus, ONM3KHe K TapMOHUYECKHM C 4yacToTo ® = 5*1015
pan/c, ymenbmutcs B | = 10 pas.

3anaua Ne

Bocnonb3oBaBmmichk (GopMynol M3 Mpeablaylied 3aJadyd, OLEHUTbh BpeMs, B TEUCHHE
KOTOPOT'O 3JIEKTPOH, JBIXKYILUICS B aTOME BOJOPOJa MO KPyroBoii opoute pamuyca r = 50 mm,
ymaiu Obl Ha s171po. J{Jsl MPOCTOTHI CUUTATh, YTO BEKTOP W BCE BpeMsI HAIPaBJIeH K IEHTPY aToMa.

Ilepeuensy vacmu Komnemenyuu, nposepaemvix oyeHounvim cpeocmeom: I11K-1 (3nars,
yMeTb, BlajeTh), [IK-2 (3HaTh, yMeThb, BIIaJIETh).

Bonpocsl npoMe:KyTOYHOM aTTeCTalluM.

1. 3axoHsI TeruoBoro u3nydeHus (3akonsl Kupxroga, Credana-bonbimana, cMerienus
Buna, Panes-/Ixunca, uznyuenus Buna, [lnanka).
®otorddexT. YpaBHenue DitHmTeliHa 111 BHeHIHero ¢orosddexra.
JlaBieHue cperta.
Addexr Komnrona.
[Mpunun [Taynu. [lepuoanyeckas tabnuua snementoB J. Y. Menneneesa.
Jlazepsl.

7. CocraB sapa. HykiioHsl (IpOTOHBI U HEUTPOHBI). 3apsAA0BOE M MACCOBOE YUCIIO sJIpa.
N3oTOmBI ¥ H300apHI.

8. Slnepuble cuibl. DHeprus cBs3u sapa. O60I04YeyHas U KaneabHas MOJICH pa.

9. PannoakTuBHOCTH. 3aKOH paOAaKTUBHOTO pacnaza. [IpaBuna cMmemnieHus.

10. [lenenue sanep. SAnepHble peakTopsl. SnepHas sHepreTuka.

11. TepmosinepHbIE pEaKIUH.

12. OCHOBBI 103UMETPUH.

13. DnemenTtapHbie YacTullel. O0IIKE CBEICHUE 00 AIEMEHTAPHBIX YACTHIIAX.

14. ®dyHnaMeHTalbHbIE B3aUMOACHCTBUSL.

15. Tlondartue o kBapkax.

16. Atom Bogopoaa o bopy

Ilepeuens vacmu Komnemenyuu, nposepaemvlx oyeHounvim cpeocmeom: I11K-1 (3Hars,
yMeTb, BlajeTh), [IK-2 (3HaTh, yMeThb, BIIAJIETh).

AN e

4.2 MeroanuyecKkue MaTepHaJIbl, oNpeaesole Npoueaypbl OeHUBAHUS 3HAHUIA,
YMeHMi, HABBIKOB H (MJM) ONBITA JAeATEJbHOCTH, XAPAKTEPU3YOIIUX JTaIbI
¢GopmupoBaHus KOMIIETEHUUI

MeTtoanyeckue peKOMeHJAALMH, OMNpeAessiiole TMPoUeIypPbl OLEHMBAHHMS Ha
JK3aMeHe

HtoroBoit (opmoii KOHTpOJS CHOPMHPOBAHHOCTH KOMIIETEHIMH y O0OYyYarolIMXCs IO
IUCLUUIUIMHE sBJsieTcss dK3aMeH. CTyaeHThl 00s3aHbl ClIaTh 3K3aMEH B COOTBETCTBHUHM C
pacrucaHieM U y4eOHbBIM IJIaHOM

®OC npoMeXyTOYHOH aTTeCTallui COCTOUT U3 BOIIPOCOB K 3K3aMEHY IO JTUCIHILIHHE.

DK3aMeH M0 JUCLUUILIMHE IPECIIeAyeT 1Ielb OLIEHUTh PadoTy CTYIEHTa 32 KypC, OJTydeHUe
TEOPETHUYECKUX 3HAHWUU, UX MPOYHOCTh, PA3BUTHE TBOPYECKOTO MBIIUICHUS, MpUOOpeTeHHe
HaBBIKOB CAMOCTOSITENIHON paboThl, yMEHHE MPUMEHSTHh MOJIYYE€HHBIC 3HAHMS IS PElICHHS
MPAKTUYECKUX 3a/1a4.

®opma nmpoBeIeHUs 3K3aMeHa: MUCbMEHHO.

DK3aMeHaTOpy MPeI0CTaBISAETCs MPABO 334aBaTh CTYJACHTaM JIOTIOJHUTENIbHBIE BOIIPOCHI
10 Bcell yueOHOM IporpaMMe AUCIUILTHHBI.

PesynpTat craun sK3aMeHa 3aHOCHUTHCS MPEToIaBaTeNIeM B HK3aMEHAIIMOHHYIO BEZJOMOCTh
Y 324ETHYIO KHIKKY.



Kputepun onenkn:

OLIEHKA «OTJMYHO»: TJIyOOKHEe MCUEpIBIBAIONINE 3HAHHUS BCETO IPOrPAMMHOTO
MaTepHaa, JOTHYEeCKHU MOCe10BaTeNbHbIE, TIOJTHbIE, TPAMMATHYECKH IPAaBUIIbHbBIE K KOHKPETHBIE
OTBETHI Ha BOTIPOCHI HK3aMEHAIIMOHHOTO OHMJIeTa U IOTIOJIHUTENbHBIE BOITPOCH! YWIEHOB KOMUCCHU;
UCIOJb30BaHUE B HEOOXOIMMOW Mepe B OTBETax S3BIKOBOIO MaTepuana, MpeACTaBICHHOTO B
PEKOMEHyeMbIX YUeOHBIX MTOCOOUAX U JIOTIOTHUTENLHON JIUTEPATYPE;

OLIEHKA «XOpPOLIO»: TBEPIBIE M JIOCTATOYHO IIOJIHBIE 3HAHMUS BCETO IMPOrPAMMHOTO
MaTepuaa, rnocie0BaTeIbHble, MPaBUIbHbIC, KOHKPETHBIE OTBETHI HAa MOCTABJICHHBIE BOIIPOCHI
pu cBOOOTHOM pearupoBaHUU HA 3aMEUaHUS 110 OT/AEIBHBIM BOIIPOCAM;

OLIEHKA «Y/I0BJIETBOPHUTEIbHO»: 3HAHHE U IOHMMAaHUE OCHOBHBIX BOIIPOCOB IPOT'PAMMBI,
Hanmune He Oosee 50% ommbOK B OCBEIIEHUH OT/ACIBHBIX BOIIPOCOB OHIIETa;

OLIEHKA «HEYIOBJIETBOPUTEJIBHO»: HENOHUMAaHUE CYIIHOCTH H3JIaraéMbIX BOIPOCOB,
rpyOble OMMOKH B OTBETE, HEYBEPEHHbIC W HETOYHbIC OTBETHI HA JOTMOJIHUTEIbHBIE BOIIPOCHI
HK3aMEHaTOPOB.

MeTtoanyeckue PpeKOMEHJAlMM, ONpeAessilOlMe NPOUEAYPbl  OLEHHWBAHUS
KOHTPOJIbHBIX PadoT:

KoMnoHeHTOM TeKyIero KOHTPOJIs MO JUCLUUIUIMHE SIBJISIOTCS TPH KOHTPOJIbHBIE PAa0OTHI
B BUJIC TUCHMEHHOTO PELICHHS 3a/1ay.

MakcumManabHOE KOJIMYECTBO OAIIOB, KOTOPOE CTYAEHTHI MOTYT MOJYYHUTh 3a MPaBHIIbHOE
peleHue 3ajaun Ha KOHTPOJIBHOU paboTe, cocTaBiseT S 6auioB.

Crynenu ypoBHEN OCBOEHUS Bun 3amanus KomuuectBo 6amnos
KOMIIETEHIUHI

IToporossrit KonTtponpHas padora Nel 6
KonTtponsHas padota Ne2

bazoBsIii KonTtponrHast padota Nel 7-8
KonTtposnsHas padota Ne2

IIpoaBuHYTHIN KonTtponeHas padora Nel 9-10
KonTtponsHas padota Ne2

MeToauyeckne peKOMEHIALNH, ONpeesone Npoue1ypbl OCeHHBAHUS OIIPOCca

dopma npoBeAeHUA— TMCbMEHHBIN OIIPOC.

JlnntenbHOCTH onpoca — 20 MUHYT.

Kputepun onenkn:

- OLEHKA «3a4YTEeHO0» BBICTABIISIETCS 3a: YMEHHE HCIIOJIb30BaTh €CTECTBEHHOHAYYHbIE U
MaTeMaTU4YeCKUe 3HAHUS JJIs aHauu3a (GU3NUYECKUX SIBICHUH M peIIeHUs MPaKTUYEeCKUX 3a/ad,
yMEHHUE MMOHUMATh IPUYMHHO-CJIEICTBEHHBIE CBS3U, TOHUMATh CYIIHOCTh (DU3NYECKUX SBIICHUH.

- OIIeHKAa «He 3a4YTeHO0» BBICTABIIACTCS 3a: HECIOCOOHOCTh BBIIBUTH HPUYHHHO-
CIICZICTBEHHBIC CBSI3M, OTCYTCTBHE HAaBBIKOB aHAJIM3UPOBATh (DU3MYECKHI CMBICI OCHOBHBIX
¢dopmyn, ypaBHEHMI, HEYMEHHE peUIaTh 3aJaud IS MPOCTBIX MEXaHWYECKUX MOJeNel u
MHTEPIIPETUPOBATH UX PE3YIIbTATHI.

5. IlepevyeHb OCHOBHO M 10NOJHUTEJIbHOM Y4eOHOI JTUTepaTyphl, HCOOXOAMMOM 115
OCBOEHUS THUCHMUILUIUHBI (MOYJIs1)

5.1 OcHoBHast IMTepaTypa:

1. Cagenbes, U. B. Kypc o6mieit pusuku: yauedHoe mocodbue B 5 1. T. 5. KBaHTOBas onITHKA.
AtomHas ¢uzuka. Gusuka TBeproro tena. Guzrka aTOMHOTO sApa U dIeMeHTapHbIX yactul / U.
B. Casenbes. - CII6.: Jlans, 2011. - 384 c. - https://e.lanbook.com/reader/book/708/#authors.

2. Kanamrankos, H.II. TlpakTukym mo pemieHHro 3afad Imo oOmemMy Kypcy (QU3HKH.
OcHoBbl kBaHTOBOW (hu3uku. CTpoeHue BemiecTBa. ATOMHass W sigepHas ¢uU3MKa: ydeOHOe



nocobue / H.II. Kanamuukos, H.M. KoxeBuukos, T.B. Koteipno, I'.I'. Cnupun; mox pen.
Kanamnaukosa H. I1. — CII6.: Jlans, 2014. — 240 c¢. — https://e.lanbook.com/book/49468.

Jl5iss 0cBOEHUS TUCITUILTMHBI MHBAIUAMH U JTUIIAMH C OTPAHHYEHHBIMHA BO3MOKHOCTSIMU
3I0POBbSI UMCIOTCSI M3JaHHSI B AJIEKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«/lanvy u «FOpaiimy.

5.2 /lonoHUTebHAS JIUTEPaTypa:

1. I'paboBckuii, P.M. Kypc ¢usuku: yuyeOHble mOCOOMS Ui CTYJCHTOB BY30B /
I'paboBckuii, Poctucnas VBanosuy; P. U. I'paboBckuii. - U3xa. 10-e, crep. - CII6. [u ap.]: Jlans,
2007. - 607 c.

2. Tpodumona, T.H. Kypc ¢pusuku: yauedGHOE mocodue st HHKEHEPHO-TEXH. CIell. By30B
/ Tpodumona, Taucus Msanosna; T. U. Tpodumona. - 16-e u3z., crep. - M.: Axkagemus, 2008. -
558 c.: un. - (Beiciiee npodeccnonanbHoe 00pa3oBaHue).

3. Tpodumona, T. . CoopHUK 3a51a4 110 Kypcy (PU3HKH ¢ pemeHusIMHU: yueOHoe mocodue
1S cTyieHTOB BY30B / Tpodumona, Taucus MBanosHa; T. U. Tpodumosa. - U3x. 9-e, crep. - M.:
Bricmias mkoia, 2008. - 591 c.: un.

4. Bonpkenmreitn, B. C. COopuHuk 3amad mno oOmemy Kkypcy ¢usukun / B. C.
Bonbkenmreiin. - CI16: Kamxusiit mup, 2006. - 328 c.

5. I'epmenson, E. M. Kypc oOmeii ¢usuku / E. M. T'epmienzon, H. H. Manos. - M.:
IIpocsemenue, 2002. - 352 c.

6. Jetnag, A. A. Kypc ¢pusuku / A. A. [lernad. - M.: Beicias mkona, 2002. - 717 c.

7. WUneun, B. A. Uctopus ¢usuxu / B. A. Unbun. -M.: 2003. - 272 c.

8. Uponos, U. E. 3amaun no obmeii pusuke /. E. Upoaos. - CI16: U3parensctBo «JlaHby,
2006. -416 c.

9. KazakoB, A. 0. Meroauueckue oCHOBBI M3MepeHHid ¢u3ndeckux BenmuunH / A. HO.
Kazakos, H. A. Huxumun, E. JI. bur-Jlasun. - Ilenza: III'TIY, 2006. - 24 c.

10. Kanamraukos, H. I1. OcuoBsl ¢puzuku. T. 2 / H. I1. Kanamuukos, M. A. CMOHZBIPEB.
-M.: dpoda, 2004. - 432 c.

11. Cagennes, 1. B. Kypc o6meit ¢puzuku. T. 3 / U. B. Casenbes. - M.: KHOPYC, 20009.
-368 c.

12. Cagennes, 1. B. Kypc o6meit ¢puzuku. T. 4 / U. B. Casenbes. - M.: KHOPYC, 20009.
-384 c.

13. Tpocumosa T.II., ®upcor A.B. Kypc pusuxu. Konebanus u Bonusl. Teopus, 3agaun
U pemeHus: Yueb. mocobue A CTYACHTOB TEXHHUY. CIell. By30B. - M.: M3narenbckuii 1eHTp
«Axagemus», 2003. -256 c.

14. Tpocpumona, T. . Kypc ¢usuku / T.U. Tpopumosa. - M.: M3narenbckuii LeHTp
«Axkagemus», 2007. - 560 c.

15. Yepnoynan, A. Y. ®usuka. 3agaun ¢ otBeTamu U pemeHusimu / A. 1. YepHoynas. -
M.: KV, 2003. -352 c.

16. Inonsckuit, O.B. AromHas ¢pusuka. Tom 1. Beenenue B aToMHYI0 GU3UKY: YUeOHUK
/ 2.B. Ilmonbckuit. — Cankr-IlerepOypr: Jlaws, 2010. — 560 c. — Pexum gocryma:
https://e.lanbook.com/book/442.

17. Inonsckuit, 3.B. AtomHas ¢usuka. Tom 2. OCHOBBI KBAaHTOBOH MEXaHHKH W
CTPOCHHUE 3JIEKTPOHHOM 000704k aTtoMa: yueOHuk / 3.B. Ilnonsckuit — Canxrt-IleTepOypr:
Jlansb, 2010. — 448 c. — https://e.lanbook.com/book/443.

5.3. llepuoguyeckne U3IAHUNA:

N3sectust BY3o0B. Cepust: Pusnka

®du3uka B LIKOJIE

®du3uka TBEpAOro Teia

Bectauk MI'Y. Cepusi: @usuka. ACTpoHOMHUS

b=



5. Bectaux CIIOI'Y. Cepusi: @uszmnka. Xumus

6. MeTonnueckue yKazaHus 1J1s1 00y4AKOIIUXCS 0 OCBOCHHUIO TMCUMILTHHBI (MOLYJI51)

PexoMeHja1um 1o 0CBOEHUIO AUCLMITIMHBI HA JIEKIIMOHHBIX 3aHATUAX:

- Tepex OdYepeqHON JIeKHMeH HEeoOXOIUMO MPOCMOTPETh MO  KOHCHIEKTY |
PEKOMEHIOBaHHOW Y4eOHOM! TUTepaType MaTepuall IpeabLayIeH JISKIUY;

- 0eryi0 03HAKOMUTBCS C COJIEP)KAHUEM OUYEPEAHOM JIEKIIMU M0 OCHOBHBIM HCTOYHHUKAM
JUTEPaTyphl B COOTBETCTBUU C paboyeil MporpaMMOn AUCIUTUINHBL

- TP 3aTPYIHEHUAX HEOOXOIMMO 0OpaTUTHCS K JIEKTOPY M0 TpaduKy €ro KOHCYIbTaIlui
WM Ha IPAKTUYECKUX 3aHATHUSX.

PexoMeHga1um 1o 0CBOEHUIO AUCLHMILIIMHBI HA MPAKTUYECKUX 3aHATUAX:

- Ha 3aHATHS HOCUTh KOHCIEKT JIEKIIUI 1 PEKOMEHJOBAHHBIM COOPHUK 3a71ay;

- JI0 OYepeIHOro MPAKTHUYECKOTO 3aHATUS MO KOHCIEKTY M PEKOMEHIOBAaHHOM yueOHOU
JIUTEparype npopadboTaTh TEOPETUUECKUN MaTepHall, COOTBETCTBYIOIIUI TEMBbI 3aHATHS;

- B Hayaje 3aHATUH 3a7aTh IPENOAABATENIO0 BOIPOCHI 0 MaTepHaly, BbI3BAaBLIEMY
3aTpyJHEHMS B IOHUMAaHUU U OCBOCHMHM IPU PEIICHUN 33/a4, 3aJJaHHBIX JJI1 CAaMOCTOSITEILHOTO
peLieHusl.

PexomeHammu o pemeHno pu3nyeckux 3aaau

BuumarenbHO IpouuTaiTe YCIOBUE 3afadd. EciIM 1IO3BOIAET XapakTep 3ajayu,
00s13aTeNIbHO ClIeNIaiiTe CXeMAaTUYeCKUH PHUCYHOK, TOSCHSIOMMN ee CcymHocTh. Ha pucyHke
HEO0X0/MMO TI0Ka3aTh BCE BEKTOPHBIC BEJIMYMHBI, UCHOJb3yeMbIe B 33jJade. DTO BO MHOTHUX
CllydasiX pe3Ko 00Jerdaer Kak MOMCK PEICHHUs, TaK U CaMO peIlleHHe.

3amaum crnenyeT peuiatb B oOmeM Buje. JIst 3Toro Hy)KHO 00O3HAYUTH BCE BETUYMHBI
COOTBETCTBYIOLIUMH  OyKBaMH, W C TOMOLIbIO  (PU3MUYECKMX 3aKOHOB  YCTAaHOBHTH
MaTEMaTHUYECKYIO CBSI3b MEXAY MCXOIHBIMM JAHHBIMU M MCKOMOH BenuuuHOW. Ilpm 3Tom Bce
MaTeMaTH4ecKue MpeoOpa3oBaHuss HEOOXOAWMO COMPOBOXKAATH MOJIPOOHBIM O0OBsACHEHHEM. B
pe3yibTare MOJy4aeTcsl OJJHO WJIM HECKOJBKO YpaBHEHHH, W (U3MYecKas 3agada CBOIUTCA K
MaTeMaTHU4ECKOM.

[TomyyuB A7 MCKOMOW BENMYMHBI pEIIeHHEe B OOIIeM BHJAE, HY)KHO IPOBEPHUTH €&
HanMmeHoBaHue B cucteme CU. HeBepHoe HauMeHOBaHME €CTh SBHBIM MPU3HAK OMIMOOYHOCTH
peLieHusl.

Y6eauBmuce, 4to 0o0IIee pelieHre BEpHO, B HEro MOJICTABISIOT YUCIOBBbIE 3HAYCHUS
BemmuuH B CU. Ecnm ucxonHble WIM KOHEYHBIE BEJMYMHBI 3HAYUTEIBHO OOJIBIIE WIH
3HAUUTEJIBHO MEHBIIE E€IMHHUIBI, TO YHMCJIa MULIYyT B CTAaHJAPTHOM BHJE. Tak Kak 4HCIIOBBIE
3Ha4YeHUs (PU3MUECKUX BETMYUH BCETJa ObIBAIOT MPUOIMKEHHBIMH, TO IPU pacyeTax HeoOX0IMMO
OKpPYTJISATh PE3yibTar.

[Tosry4uB YMCIOBOM OTBET, HY’KHO OLIEHUTb €0 MPaBA0INo100HOCTh. Takast OlleHKa MOXKET
B psiJie Ciiy4aeB OOHAPYKUTh OLTMOOYHOCTH MOJyY€HHOTO pe3yibTaTa.

B ocBoeHMM AMCHUIIIMHBI MHBAIUIAMM U JIMLAMH C OTPAHMYEHHBIMU BO3MOYKHOCTSIMU
3I0pOBBsI OOJBIIOE 3HAYEHHWE HMMEET WHIMBHAyalbHas y4yeOHas paboTa (KOHCYIbTallUM) —
JOTIOJTHUTEIBHOE Pa3bsICHEHUE YUeOHOTO MaTepuana.

WuauBuayanbHble KOHCYNBTAIlMM 10 TPEIMETY SBIAIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIMM MHAWBUIYaTU3aUN O0YUEHHsSI U YCTaHOBJIEHUIO BOCITUTATEIBHOTO KOHTAKTA
MEXJy IpernojaBarenreM U OOyJaromMMCS HWHBAIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 370POBBSI.

7. IlepeyeHb UH(POPMALMOHHBIX TEXHOJIOTU, HCIOAb3yEeMbIX NIPH OCYLIECTBICHHH
00pa3oBaTeILHOI0 MpoLecca No JMCUUILINHE (MOTYJIIO0)

7.1 Ilepedyenb nHGPOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOT M
® 3JICKTPOHHBIE YIEOHUKHU U MOCOOHSI, AEMOHCTPHPYEMbIE C IIOMOLIbIO KOMITBIOTEPA U
MYJIbTUMEIUINHOTO IIPOEKTOPA,
® MHTCPAKTUBHBIC NOCKH,



® HJIEKTPOHHBIE SHIUKIIONECAUH U CIIPABOYHUKH,
® TPEHAXKEPBI U IPOTPAMMBbI TECTUPOBAHMUS,

e oOpa3zoBareibHbIe pecypchl HTepHeTa,

® BUJICO U AyAUOTEXHUKA.

7.2 IlepedeHb JMLEH3MOHHOIO W CBOOOJHO PACHPOCTPAHSIEMOI0 NPOrPAMMHOIO
o0ecneyeHust

MicrosoftWindows 8, 10

Microsoft Office Professional Plus

7.3 IlepeyeHb cOBpeMeHHBIX NPodecCHOHANBHBIX 0a3 JaHHBIX M MHPOPMALMOHHBIX
CMPaBOYHBIX CHCTEM
B mporecce paboThl HaJl KYpcoM CTYIEHTBI MOTYT HCIOJIb30BaTh AJIEKTPOHHBIC yueOHbIC
ocoous1, pa3MeIeHHbIE B CETH MHTEPHET, a TAK)Ke KHUTU 3JIEKTPOHHOM OMOINOTEYHON CUCTEMBI.
http://elibrary.ru/ eLIBRARY — Hayunas snekrponHas Oubauorexa.

http://www.edu.ru - Karanor o6pa3oBareiabHbBIX HHTEPHET-PECYPCOB.
http://ru.wikipedia.org - cereBas sHIMKIONEe AU «BUKUTIEAUY.

http://www.college.ru - OTKpbITbIe y4€OHUKH 0 €CTECTBEHHOHAYYHBIM JUCLIUTUIMHAM.
http://www.edu.ru - Poccuiickoe oOpa3oBanue - DenepanbHbIii OPTA.
http://www.krugosvet.ru - cereBast sHIIKIONIEIUS «KpyrocBeTy.
http://www.naturalscience.ru - caiiT, HOCBSIIIEHHBII BOIIPOCAaM €CTECTBO3HAHUSI.

8. MaTepuajibHO-TeXHH4ECKOe o0ecneyeHne o JMCUUIIuHEe (MOAYJII0)

MatepruallbHO-TEXHUYECKOE 00ECTICYeHHE T CIUTUTNHBI

No Bun pabor
(MOAyJIsl) U OCHAIIEHHOCTD

1. JlekumonHsble 3aHaTUsA | JIGKIMOHHAsE ayguTOpHs, OCHAICHHAs IPE3CHTAlMOHHON
TEXHUKOM (mpoektop, JKpaH, KOMIIBIOTED) u
COOTBETCTBYIOIIUM IporpaMMHbIM oOecrnieuenueM (I10) (ayn.
Ne21, ayn. Ne22)

2. Cemunapckue 3ansatust | CrienuaibHOE TOMEIICHHE, OCHAIEHHOE JIOCKOH M y4eOHOMH
Me0enblo, TPEe3eHTAMOHHONW TEXHUKOW (TPOEKTOp, SKpaH,
KOMIIBIOTED) u COOTBETCTBYIOIIIUM IIPOTPaMMHBIM
obecrieuenueM (I10) (ayn. No21, ayzg. No22)

3. ['pynmoBere CrennansHOE MOMEIIEHUE, OCHAIIEHHOE JOCKOW MU y4eOHOI
(MHAMBUAYATIBHBIE) MeOenblo, TPEe3eHTAMOHHONW TEXHUKOW (TPOEKTOp, SKpaH,
KOHCYJIbTAllUU KOMIIBIOTED) u COOTBETCTBYIOIIUM IIPOTPaMMHBIM

obecrieuenueM (I10) (ayn. No21, ayzg. No22)

4. Texymmii  KoHTpoJb, | CHienManbHOE MOMEIICHHE, OCHAIIEHHOE TOCKOW W Y4eOHOM
IIPOMEKYTOUHAsS Me0enblo, MPEe3eHTAMOHHONW TEXHUKOW (TPOEKTOp, SKpaH,
aTTecTalus KOMIIBIOTED) u COOTBETCTBYIOIIUM IIPOTPaMMHBIM

obecrieuenueM (I10) (ayn. No21, ayzn. No22)

5. CamocTrogrenbHas Kabuner st caMoCTOATENbHONW pabOTHI, OCHAIICHHBIH
pabota KOMITBIOTEPHONW TEXHMKOM C BO3MOYKHOCTHIO IOJKIHOYEHHUS K

cetu «VHTEpHET», NPOrpaMMON JKPaHHOTO YBEIWYEHUS H
00€CTIeYeHHbI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNIbHYIO CpEAy YHUBEPCUTETA.



http://elibrary.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://www.college.ru/
http://www.edu.ru/
http://www.krugosvet.ru/
http://www.naturalscience.ru/

