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1. ]_le.J'II/I H 3aJaY1 U3YYCHUSA TUCHUIIJIUHBI

1.1 leap AuCHUNINHBI
SBISIETCS (POPMUPOBAHUE CUCTEMATU3WPOBAHHBIX 3HAHWW, YMEHUN M HABBIKOB B 00JIaCTH
o01Iei ¥ SKCIIepUMEHTaTbHOU (PU3UKU KaK 0a3bl 0CBOEHUS (PU3UKO-MATEMAaTUIECKIX TUCITUTUINH.

1.2 3agauu TMCHUILIAHBI

B pesynbrare wu3yudeHUs TUCHUIUIMHBI CTYIACHTBI JOJDKHBI BJIQJ€Th OCHOBHBIMHU
MOHSITUSIMA MOJYJISl; YMETh pellaTh TUIOBBIC 33/1a4d, UMETh HABBIKM Pa0OTHI CO CIICIUATBHON
(U3UYECKON TUTEPATYPOH, YMETh UCIIOJIH30BATh MATEMATHUCCKUH anmapat GU3NKH JIJIsl pEIICHUS
TEOPETUUECKUX U MPUKIIATHBIX 3a/1a4.

1.3 MecTo aAucuMIuInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucuuruinHa AToMHass M siiepHas (u3Mka sABnseTcd 0a30BbIM TEOPETUYECKUM U
NPaKTUYECKUM OCHOBAHMEM JUJIsl TOATOTOBKHU OaKaiaBpoB MO BTOpoMY Npoduiio « Pusnkay

N3ydenune aucuuIuinHel 0a3upyeTcs Ha 3HaHUX, YMEHUAX, HABBIKAX, C(POPMUPOBAaHHBIX B
IIPOLIECCE U3YUEHUS AUCHUIUINH: « DJIIEKTPUYECTBO U MAarHETU3M», « DJIEKTPOIMHAMUKA U TEOPUS
OTHOCUTEIIBHOCTH.

OcBoeHME MAaHHON IUCLMIUIMHBI SIBJISETCS OCHOBOM ISl IOCJIEAYIOILIEr0 H3y4eHUs
Moxayie: «MamuHoBeneHue», «MarepuagoBeaeHue», a Takke Ui MOCIEAYIOLIEro
IIPOXOXKJICHUST INEJAaroru4ecKod IPAKTUKH, TIOArOTOBKH K MTOIOBOM TIOCYAApCTBEHHOU
aTTECTALINN.

1.4 IlepevyeHb MIaAHMpPYeMbIX Pe3y/JbTATOB OOyYEeHHUS MO JUCUMILIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

B coBokymHOCTM ¢ JpyruMU JIHCHMIUIMHAMH 0a30BOM M BapUaTHUBHOW YacTH
npodeccuonanbHoro mukiaa @OI'OC BO AromHas wu sjaepHas Qusuka oOecreyuBaeT
MHCTpyMEeHTapuil GOpMUPOBaHUS CIETYIONIMX KOMIIETEHIINN OaKanaBpoB

Kon n HanmenoBanue WHAWKATOpa TOCTUKCHUA PCSyHBTaTBI 06yqe1-m;1 10 JUCITUTIIIMHE
KOMIICTCHIINH

IIK-1. Cnoco6eH ocBauBaTh U HCNOJIb30BATH 0230Bble HAYYHO-TeOpeTHYECKUe 3HAHUS 1
NMPAaKTHYeCKHe YMEHHs 110 NMpPeIMeTy B MPOo¢eCCHOHATBHOM NeATeIbHOCTH

UIIK-1.1. ITonumaet CYIIHOCTbD, | 3HAET MPEAMET, IIeJIb, 3a71a91 U METOIbI (PU3UKH, €&
3aKOHOMEPHOCTH, MIPUHIIUIIBI M | MECTO B CHCTeME Hayk; (yHIaMEeHTaIbHBIC
OCOOEHHOCTH HW3y4YaeMbIX SIBICHHA U | QU3MYECKHE TEOPUHM U 3aKOHBI; ITOHUMATh,
poreccoB, 0a30BBIX TEOPUH B OOJIACTH | aHAJIM3UPOBATh (PU3NYECKYIO CYIIHOCTDH SIBICHHUIM

(bU3HUKN U TEXHOJIOTHHI U TPOILIECCOB, MPOUCXOIANINX B TMPUPOAE U
TEXHUKE
yMeeT npuooperarhb HOBBIE Hay4YHO-

TEOPETUYECKUE 3HAHUS

BJaJe€T HABbIKAMM MpPUMEHEHMs (PU3MUECKUX
TEOPUH K aHAIU3y NPOCTEUIINX TEOPETUUECKUX U
IIPUKJIAHBIX BOIIPOCOB

IK-2 Cnoco6eH KOHCTPYHUPOBATh cojAep:KaHue 00pa30BaHusl B PeAMeTHON 00J1aCTH B COOTBETCTBUHU

¢ TpedoBaHusiMu PI'OC 0CHOBHOIO U CpeHero o01ero 06pa3oBaHus, ¢ YDOBHEM Pa3BUTHSI COBPEMEHHOI
HAYKH M C YY€TOM BO3PACTHBIX 0COOEHHOCTEl 00yYalIIUXCsl

NIIK-2.1. Onpenenser npuOpPUTETHBIE 3Ha€T  METOAbl M INPUEMBI  IIOCTAHOBKHU

HaIpaBJIeHUs Pa3BUTUS (U3MYECKOTO  JKCHEPUMEHTa, CIOCOObl  €ro

oOpa3zoBarensHOI cucTteMbl PO, MaTeMaTH4eCKol 00paboOTKM; 3HATH METOIBI U

tpedoBanuss ®I'OC, mpuMepHBIX MpuéMbl  pelieHUus] KOHKPETHBIX  (PU3NUECKHUX

00pa3oBaTeNbHBIX IPOrPAMM I10 3ajad, ¢buznyeckue MPUIIOKEHUS
MaTeMaTHYeCKUX NOHITUN




KO,H 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA Pe3yJ’ILTaTLI 06y‘I€HI/IH 10 JTUCLUITTIMHE
KOMIICTCHIIH

y4eOHbIM TIpeaMeTam «Du3ukay u yMeeT MPUMEHSATHh 0a30BbIC 3HAHUS IS PEIICHHS
«TexXHOJIOT U TEOPETHYECKUX M TPAKTHYCCKUX (PU3NUECKHUX
3aaa4, HpaBI/IJII:HO OpFaHI/I3OBI>IBaTI> (bI/IBI/I‘IeCKI/Ie
HaOIIOJICHUS ¥ SKCTICPUMEHTBI, aHATU3UPOBATh UX
peByHBTaTBI, OCYH_IGCTBJI}ITB HOCTpOGHI/Ie
MaTeMaTUYeCKUX MOAeNed (DU3NYECKUX SBICHUHN
Y MIPOIIECCOB

BJIaACCT HaABBIKAMHU HpOB@I[eHI/IH (bI/ISI/I‘IeCKI/IX
HaOMIOJEHUH HW  DKCIIEPUMEHTOB,  PEHICHUS
HpOCTGﬁHIHX TeOpeTI/I‘IeCKI/IX 148 HpI/IKHaI[HBIX 3a1a4

2. CTpyKTYypa U cofepKaHue JUCHUILIHHBI

2.1 Pacnpenesienre TPYA0EMKOCTH IUCHUIJIMHBI 10 BUIaM padoT

O6mas Tpynoémkocts aucuuiuinabl 51.0.08.07 AtomHas u saepHas GU3UKa COCTaBIISET
3 3au.en. (108 wacoB) mx pacmpezeneHre Mo BUAaM PaOOT MPEACTABICHO B Tabiuie (01
cmyoenmog ODO).

Bun yueGHoM paboTh Bcero CemecTpbl
4acoB ("achl)
5

KonTakTHasi pabora, B TOM 4HcJIe: 48,3 48,3
AyIuTOpHBIE 3aHATHS (BCEro): 42 42
3aHATHSA JIEKIIMOHHOI0 THUIIA 16 16 - - -
JlaGoparopHbie 3aHATHUS - - - - -
3aHATHS CEMUHAPCKOTO TUTIA (CEMHHAPBI, 78 73 i i i
MIPAKTUYECKHE 3aHSATHSA)
MNnas koHTaKkTHasA padora:
Kontposbs camocrositensHOM paboTsl (KCP) 4 4
ITpomexyrounas arrectauus (MKP) 0,3 0,3
CamocTrosiTe/ibHasi padoTa, B TOM YHcJIe: 24 24
Kypcosas pabora - - - - -
[TpopaboTka yueOHOro (TEOpEeTHUECKOro) MaTepuaa 8 8 - - -
BoinonHnenue MHIMBUYaTbHBIX 3aJaHUM (ITOATOTOBKA ] ] i i i
cOOOIIeHUH, TPe3eHTAaIi)
Pedepar 4 4 - - -
[ToaroroBka K TEKyLIEeMY KOHTPOJIIO 4 4 - - -
KonTpoub: 35,7 35,7
[ToaroroBka K 3K3aMeHy 26,7 26,7
OO0mas Tpy10eMKOCTb yac. 108 108 - - -

B TOM 4YHcCJIe KOHTAKTHAs 483 | 483

padora

3a4. eI 3 3

2.2 CrpykTypa MmoayJs:



Pacnipenenenrie BugoB yaeOHOM pabOTHl M UX TPYIAOEMKOCTH IO pa3ienaM AUCIHUILTAHBI
«ATomHas u saepHas Gusnukay (0asa cmyoenmos ODO).

KonnuecTtBO yacoB

Ne
- HanMeHOBaHHe pa3Ielon AynutopHas CamocTosiTenbHas
pena p Bcero pabora pabota

JI 113 JIP

Kpatkuii 0630p uctopuu pa3BuTHs,
ATOMHOM | SIIEPHOUN (PU3UKH.

1. |TemnoBoe u3Iy4eHHE. 2 2 - 2
dotorpdexr. [laBneHue creta.
Oddext Komnrona.

2. Mogenu CTpoeHus: aToMa 2 2 2
Atom Bogopoaa o bopy. Bosnbl
3. ne bpoiina. CooTHolieHne 2 4 - 2

HeonpenenénHoctei ['elizendepra.
[Tpunmun [Maynu. [lepuoguueckas
cucrtema 3neMeHToB J[. 1.

4. Meunneneesa. CoctaB aTOMHOI'O 2 4 - 2
anpa. Jledekt macc. DHeprus cBsi-
3H.

Pentrenosckoe u3iayueHue.
Jlazepwl. MeTop1 HAOIIOICHUS U

5. 2 4 - 4
pEruCTpalvK paIiOaKTUBHBIX
W3JTYYCHHM.

6 PanunoaktuBHBIM pacnian. 3akoH ) 4 i 4
PaAMOAKTUBHOIO pacmaja.
PannoakTuBHOE U3TyUeHUE, €T0 4

7.  |Bunel. SAnepHble peakuuu. SnepHas 2 4
SHEpreTHKa.

3 DOneMeHThl (U3UKH dJIEMEHTAPHBIX ) 4 4
YaCTHIL.
Bcero 10 28 - 24

2.3 Conepxxanue pa3ie/ioB TUCHUNIHHBI:
2.3.1 3ausaTHA JEeKIIMOHHOI'0 THIIA



Ne dopma
HaumenoBanue pasnenos Conepxanue pazaena TEKYIIETro
KOHTPOJISI
1. |KpaTkwmii 0630p ucTOpun TermoBoe U3ydeHHeE. YcrHbiit
pa3BUTHUS AaTOMHOUN U XapaKkTepUCTUKU TEIIOBOTO o1poc,
snepHoi ¢usuku. TeroBoe | u3mydeHus. AOCOMIOTHO YEPHOE U MHCHbMEHHBIN
U3JIyYeHHE. cepoe tena. 3akoH Kupxroda. onpoc
dotorpdexr. ®dotonbl. DoTodhDexT.
VYpaBHeHue DUHIITEIHA.
®oT0351eMEHT, (POTOYMHOKUTEND,
ANEKTPOHHO-ONTUYECKUI
npeoOpa3oBaTelb.

Hasnenue cBeta. dpdexr OneiTel BaBunosa. JlaBnenue

KommroHa. cBera. OnbiTel JleOenena.
PeHTreHoBckoe n3iydeHue.
TopMO3HOE 1 XapaKTEPUCTHUECKOE
U3JIy4YCHUE U UX CIEKTphl. DddekT
Komnrona. [Ipumenenue
PEHTIE€HOBCKHX JTy4YeH.

2.  |Mognenu cTpoeHust aTOMOB Monenu cTpoeHus aTOMOB Pedepar
3. OnbITHI Pezepdopna. | YTt

IInanerapnas MOJENb aTroMma. | oIpoc,
[Toctynatet bopa. Mogens aroma | MUCbMEHHBIN
Bojopona mno bopy. CnekrpanbHble | OnpocC
cepuu W3JIy4YEeHUs aTOMapHOro
Bogopoaa. KBaHTOBO-MexaHUYecKas

Atom Bogopoza o bopy. UMHTEpIpeTaus TMocTyaaroB  bopa.
[Ipunmun  cooTBeTcTBUS.  ONBITHI
@®panka u I'epna. OnsiTel IlITepHa n
I'epmaxa. KBanTOoBaHue  3HEprum,
MOMEHTa HUMIIyJbCa U MPOEKUUU
MoMeHTa  umnyiabca. ChouH H
MAarHUTHBII MOMEHT 3JIEKTPOHA.

4. |IIpunuun Ilaynu KBaHTOBBIE UnCIa 31EKTPOHA B YcrHbIi
Ilepuoauueckas cucrema arome. [Ipuniun [Taymnu. ormpoc,
anemenToB /l. U. [lepuonnueckas cucremMa 3JEMEHTOB MMUCbMEHHBIN
Meuneneesna. Meunneneesna. onpoc
CocraB aToMHOTO0 f]1pa. Cocras sapa. Hyknoss! (IpoTOHBI
HedexT macc. DHeprus Y HEHTPOHBI). 3aps U MacCOBOE
CBSI3H. yrcio sapa. 30Tonsl u n300aphl.

SlnepHblie cuibl. DHEPrus CBS3U
sinpa. O0oouedHast U KarnelbHast
MOJEJIHU sA1pa.

5. |PeHTreHoOBCKOE U3IIy4YEHHUE. CnoHTaHHOE U BBIHYKJIEHHOE YcrHbIl
Jlazepsl. n3nydeHue. AKTUBHas cpena. Jlazepsl. | ompoc,
Metoab! HaOIIOICHUS U [Ipunuun paboTsl U yCTPOHCTBO ITACbMEHHBIN
perucTpanuu reJINi-HEOHOBOT O J1a3epa. onpoc

PaaMOAKTUBHBIX U3JyYCHUMN.

[IpuMeHeHue J1a3epoB.




6. |PagmoaxkTuBHBIN pacnan. PaguoakTuBHOCTB. 3aKOH YcrHbIi

3aKOH palMOaKTUBHOTO PaaMoOaKTHBHOIO paclaja, a-pacnaj, orpoc,

pacnaga. PagnoaktusHoe a-pacrnan, y-usnydyenue. IIpasumno ITACbMEHHBIN

U3ITy4EHUE, €0 BUJIBI. cmelueHns. [Ipumenenne oIpoc
PaAMOAaKTUBHBIX U30TOIOB.

Snepubie peakuuu. AnepHas S nepueie peakuuu. [Ipumepsl

DHEPreTHKA. SIIEPHBIX NPEBPAILIEHUH O]

JNEHCTBUEM a-4aCTHII, IPOTOHOB,
HEHUPOHOB U Y-KBaHTOB.

Henenue saep. Llenubie peakiuu
JeJIeHUs. SIIepHbIE peakTopbl Ha
TEIUIOBBIX U OBICTPBIX HEUTPOHAX.
SInepnas >HepreTuka.

Peakuuu cunTe3a, yciaoBus HX
OCYILECTBIICHUs. Y IIpaBIsAEMbIi
TEPMOSJICPHBIA CUHTE3.

7. |2nemeHTHI GUBHKH DJIeMEeHTapHbIE YaCTHUIIBI. YcrHbIi
3JIEMEHTAPHBIX YACTHULI. DNEKTPOH, IPOTOH, HEUTPOH, (HOTOH. orpoc,
Jlenitoubl 1 ampoHbl. YacTULbI- HHUCHbMEHHEIN
MEePEHOCUMKHU B3aUMOJICUCTBHSI. onpoc

Me3sonsl u 6apuonsl. [lousaTue o
KBapKax. AHTUYACTHIIBI.

CwiibHOE, DJIEKTPOMArHUTHOE,
ci1aboe 1 TpaBUTAIMOHHOE
B3aMMOJICHCTBUS, X HHTEHCUBHOCTD U
panuyc nericrteus. Teopus Benukoro
o6benuuenus. Teopust bonbmoro
B3pbIBA.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

CtpyKTypa MpakTHYECKUX 3aHATUNA B 0OIIIEM TaKOBa:

[IpoBepka HanU4Ksl BHIIOJIHEHHOTO 33JaHUSI CAMOCTOSATEILHOM padoTHI.
Br16opouHas npoBepka HaTU4Us U IPABHIIBHOCTH BBITIOJTHEHUS IOMAIIIHETO 33 JaHusl.
Pa30op TMMUYHBIX OMIMOOK, BO3HUKIIIUX B CAMOCTOSTEIBHOI padoTe.

PaccmoTpenune TeopeTHueCKuX OCHOBAHMM JJISl MPAKTUKU TEKYIIEH TEMBI.

Pa30op nmpakTHUeCKUX METOJIOB U PEIICHUE COOTBETCTBYIOIIMX 3a/1a4.

. KoppektupoBka 3aganuii 1j1st caMOCTOSATENbHON pabOTHI CTYCHTOB.

Ha HEKOTOPBIX MPAKTUUECKUX 3aHATUSAX IPOBOIUTCS Ay JUTOPHAsE KOHTPOJIbHAS padoTa.

RPN S

Tembl ceMMHAPOB MO TUCIHUILINHE

Tema 1. KpaTtkuii 0030p MCTOpWUU pa3BUTHUS aTOMHOW W siAepHOW ¢u3uku. TemmoBoe
U3ITyYEHUE.

Tewma 2. ®oTtorpdexr.

Tema 3. JlaBnenue cera. D dext Kommnrona.

Tema 4. ATom Boniopoaa no bopy.

Tema 5. Bonusr ne bpoitns. CooTHomeHue Heonpeaenénnocrei I eiizenoepra.

Tema 6. ITpunuun I[laynu [lepuoguueckas cucrema snementoB /. . Menneneena.

Tema 7. PeHTreHoBckoe uznydeHue. Jlazepsl.

Tema 8. CoctaB atoMmHoTO sizpa. Jlepext macc. DHeprus CBs3u.

Tema 9. PaguoakTuBHBIA pacnaa. 3akOH paJuOaKTHBHOIO pacraja. PaguoakTuBHOE
U3JIy4eHHUE, €r0 BUIBL.



Tema 10. MeToabl HaOIIOICHHS U PETHCTPALIUHU PAJAUOAKTHBHBIX U3TYUCHUH.
Tema 11. SAnepHbie peakiuu. SaepHas sHEpreTUKA.
Tema 12. DnemMeHThI (U3HUKH IIEMEHTAPHBIX YaCTHII.

2.3.3 JIaGopaTopHBbIe 3aHATHS

He npedycmompeno

2.3.4 IlpumepHasi TeMaTHKA KYPCOBbIX Pa0doT (IP0EKTOB)
He npedycmompeno

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs JJI1 CAMOCTOATEIbHOH padoThl
00y4arouUXcH Mo JUCUMUIITINHE (MOTYJII0)

CamocrosarenbHas pabora

CTYACHTOB 10 JUCHUINIIMHC COCTOUT U3 3aI[aHHﬁ,

COOTBETCTBYIOIIUX KaXKIOMY IIPAKTUYECKOMY 3aHATHIO.
BueayautopHbiME (pOopMaMu M FHCTPYMEHTAMHU CAMOCTOSITETIbHON PabOThI CTYIEHTOB O
JUCLHUIIIINHE ABIIIOTCA:

. BBINOJIHEHUE JJOMAIIHUX 3aJaHUi (IPAaKTUYECKUX U TEOPETHUECKUX );

. BBIITOJIHEHUE JIOMAIIHUX KOHTPOJBHBIX paboT (Kak CpeaCcTBO IOATOTOBKH K
ayJUTOPHBIM KOHTPOJIBHBIM paboTam);

. HOJArOTOBKA K MPAKTUYECKUM 3aHATHUAM, paboTa C JEKIMOHHBIM MAaTE€pPHUAJIOM;

. IIOATOTOBKA K DK3aMEHY.

Buapl camocTosiTennbHON paboThI CTYICHTOB:

1. Pabota ¢ Hay4HOH 1 yueOHO-METOIUUECKOM JTUTEepaTypoii (YKa3bIBaeTcs Jaiee).
2. [TpoxoxaeHne TeCTUpOBaHUS O0YUAIOIIEro M KOHTPOJIUPYIOILIETO XapaKkTepa.
3. Hanwucanue pedepaToB (mpuMepHbIe TEMbI YKa3bIBAIOTCA Jajiee)
4. n3ydeHue 00s3aTeIbHON U TOTOJHUTEIBLHOM JINTEPaTyphI;
5. BBITIOJTHEHUE CAMOCTOSTEIbHBIX 3a/IaHUN HA MPAKTUYCCKUX 3aHATHSIX;
6. MOMCK UH(OpPMaIIUHU T10 33JaHHOH Teme B ceTu MHTepHeT;
7. CaMOKOHTPOJIb M B3aUMOKOHTPOITb BHITIOJTHEHHBIX 3a/1aHU;
8. MOJIFOTOBKA K HAITMCAHUIO KOHTPOJIBHBIX paboT, TECTOB, cAada IK3aMEeHa.
[lepeuenp yueOHO-METOIMUECKOTO 00ECTIeYeHUSI TUCITUTUIUHBI 110
Ne Hammeronane BBITIOJTHEHUIO CAMOCTOSITETTLHOM PaboThI
paznena
1 2 3
1. [TpopaboTka CaenbeB, 1. B. Kypc oOmieit ¢usuku [DnekTpoHHBIH pecypce] :
y4e0HOTO yueOHoe mocobue : B 5 1. T. 5 : KBanToBas ontuka. AToMHas Qu3uka.
(Teopernyeckoro) |®Pusuka TBepaoro tena. Ousmka aTOMHOrO SApa U dJIEMEHTAPHBIX
MaTtepuaisa gactury / W. B. CasenmpeB. - CII6.: Jlaws, 2011. - 384 c. -
2. Brimonnenue https://e.lanbook.com/reader/book/708/#authors.
unpuBuayanpheix  |Kamamuukos, H.II. IIpakTukym mo pelieHuro 3ajad 1o oOumemy
3aJaHui Kypcy ¢pusuku. OcHOBBI KBaHTOBOW (pu3uku. CTpoeHHE BEIIeCTBa.
(moaroroBka AToMHas u siepHas Gusmka: yaeonoe nocoodue / H.I1. Kanamnukos,
COOOIICHUH, H.M. KoxesuukoB, T.B. Koteipno, I'.I'. Cnwupun; nox pen.
IIpE3EHTALMI) Kanamraukosa H. I1. — Cankr-IlerepOypr: Jlanp, 2014. — 240 c. —
3.  |Pedepar https://e.lanbook.com/book/49468.
4. IToaroroBka x
TEKyLIEMY
KOHTPOJIIO

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH



B cootBerctBum ¢ TpeboBanusmu ®I'OC mpu peanuszanuu pa3InyHbBIX BUAOB Y4eOHON
pabotel B mporecce u3ydeHHs Moayins «OOmas W OKCHepUMEHTalbHas  (U3HKa»
npeIycMaTpuBaeTCs HCIONb30BaHME B Y4eOHOM Mpolecce CIEAYIOMIMX aKTHUBHBIX H
MHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHITHIA:

® JICKIINH;

® TECTUPOBAHUS C HCIIOJIb30BAHUEM AaKTUBHBIX M HWHTEPAKTHUBHBIX (HOpPM MPOBEIEHUS
3aHSTHUH;

® [I0/IrOTOBKA MUCHMEHHBIX peepaToB 1o TeMaM Kypca.

Temoit pedepaTa MomKHA OBITH UCTOPHSI OTKPBITHS KOHKPETHOTO (PU3MUYECKOTO 3aKOHA
WIN pa3BUTHE MPEACTaBICHUN 0 MPUPOJie KOHKpeTHOro sBieHus. Kpome Toro, Temoit pedepara
MOJKET CITY>KUTh Hay4Has IeATeIbHOCTh B 001aCTH PU3UKU OTAEIbHBIX YYEHBIX M HAYYHBIX LIKOJI.

[Ipu opraHu3anuu CcaMOCTOSTENBbHOW paOOThl 3aHATUN HUCHONB3YIOTCS CIEAYIOIINE
o0Opa3oBaTeNibHble TEXHOJIOTHH: y4eOHO-METOJUYECKOE COMPOBOXKACHNE NUCHHUIUINHBI, paboTa ¢
JUTEPATypO, MAKEeThl MPUKIIAJHBIX POTPaMM, JOKaIbHbIE (YHUBEPCUTETCKHE, (PaKyIbTETCKUE,
KadeapanbHbIe) U rI100aIbHbIE KOMIIBIOTEPHBIE CETH | JIP.

HHTepakTHBHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH, UCTIOIb3yEMbIE B Ay AUTOPHBIX 3aHATUIX

Cemectp Bun 3anstus Hcnonb3yeMble HHTEpaKTUBHBIE KonnuectBo
(JI, IIP) o0pa3oBaTeIbHbIC TEXHOIOTUU 4acoB
5 J Co3manue MpOOJIEMHBIX CHUTyallMld, HWCIOJIb30BaHHE 2
KOMIIbIOTEPHBIX IEMOHCTpALUil
KomnextrBHOE peneHne PU3NIecKux 3a/1ad ¥ TECTOBBIX 14
1P 3aJaHui, paboTa B MajbIX TpyHIax

4. OueHOYHbIE M METOINYECKHE MATEPHAJIbI
4.1 OueHo4YHbIE CPEACTBA IJIsl TEKYLEr0 KOHTPOJISI yCIIeBA€MOCTH U IMPOMEKYTOYHOM
aTTecTaluu

OHGHO‘IHBIG CpeAcTBa MNpCAHA3HAUCHBI [JII KOHTPOJAd W OLCHKU O6p3.30BaTeJIBHBIX
JOCTIDKEHUH 00ydYaroNMXCsl, OCBOMBIIUX MPOTPaMMy YYEeOHOH TUCIMIUIMHBI «HAa3BaHHE
JUCHMIIIINHBDY.

O1eHOYHBIE CPEJCTBA BKIIFOUACT KOHTPOJIbHBIC MaTEPHAIIBI IS MMPOBEIACHHUS TEKYIero
KOHTpOJIsA B QopMe MOKJIaNa-MPe3eHTAUd MO MPOOJIEMHBIM BOIMPOCAM, Pa3HOYPOBHEBBIX
3aJ]aHAN ¥ MPOMEKYTOUHOI aTTecTalMu B OpME BOIIPOCOB K IK3aMEHY.

OHGHO‘IHBIG cpeacrBa i HMHBAJIMAOB W JIUMI[ C OrPpaHUYCHHBIMU BO3MOXHOCTSAMU

3JI0POBbSI BEIOUPAIOTCS C YIETOM UX WHAUBUIYATBHBIX TICUXO(MU3NIECKIX OCOOCHHOCTEH.

— Ipu HGOGXOI[I/IMOCTI/I HWHBAJIMAAaM U JIMIIaM C OTpaHUYCHHBIMU BO3MOXXHOCTAMU 3JOPOBbA
NPEOCTABIISIETCS TOTIOJHUTEIIFHOE BPEMSI JIJIs IIOATOTOBKM OTBETA Ha 3K3aMCEHE;

— IpU TPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3yJIbTaTOB 00yUEHHS] MHBAINIOB M JIULL C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI TIPEAYCMATPUBACTCS MCIIOIh30BAHUE TEXHUYECKUX
CpCacCTB, H€O6XO,Z[I/IMBIX UM B CBA3HU C UX UHAUBUAYAJIbHBIMU OCO6€HHOCT}IMI/I;

— TIpY HEOOXOAUMOCTH ISl 00YUAIOIINXCS ¢ OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU 3/TOPOBbSI
U MHBAJIUAOB TNpOIEAypa OLCHMBAHUS pPE3YyJbTaTOB OOYYEHUS MO JUCHUIUIMHE MOXET
MIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUs PE3yJIbTATOB OOYYCHHS] MHBAIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbsSI 10 JTUCHHIUIHHE (MOIYJIIO) TIPEIyCMATPUBACT TIPEIOCTABICHHE
uHpopMmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHUUYEHHUSIM MX 370POBbS U BOCIPHUSATHA
nHpopMmanuu:

JUist L ¢ HapyLIEHUSAMU 3PEHUS:

— B TIeYaTHOUW popMe yBETUICHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TOKYMEHTA.

JIiist T ¢ HApyIIEHUSIMH CITyXa:



— B IIe4aTHo# opme,

— B (pOpMeE FIIEKTPOHHOI'O TOKYMEHTA.
JUist L ¢ HapyLEHUSIMU OIIOPHO-ABUIaTEIbHOIO alIapara:

— B IeuaTHO# dopme,

— B JopMe DIIEKTPOHHOTO IOKYMEHTA.
JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00ydJaronuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB A/l TeKylleil 1 MPOMeKyTOYHOM aTTecTaAlluu

n/a

Kontponupyemslie pazaens
(TeMbl) TUCITUTUIMHBL*

Kon

KOHTPOJIUPYEMOI
KOMIIETCHITNH (VT

ee 4acTH)

HaunmeHOBaHHME OLIEHOYHOTO CPEACTBA

Texyuuii KOHTPOJIb

TIpomesxxyTounas
aTTecTaIys

Kpatkuii 0630p ricropun
pa3BUTHS, AaTOMHOU U sIIEPHOM
¢u3nkn. TeroBoe U3ITydeHHe.
®dotoaddekr. JlaBneHue cpera.
Dddext KomnroHa.

IIK-1

Ompoc

Bomnpocs! Ha 3x3amene
1-4

Atom Bonopoaa o bopy.
Bomnnel ne bpoiins.
CootHolieHue
HeomnpeaenéHHOCTeN
[eiizenbepra.

IIK-1

Ompoc

Bonpoc Ha sk3ameHe
16

Ipunnun Maynu
[lepuonnueckas cucrema 3je-
menToB [[. . Mennaeneena.
CocTaB aTOMHOTO s1pa.
Jledbekt Macc. DHeprus CBsI3H.

IK-1

Konrponbhas padbora

Bomnpocs! Ha 3x3ameHe
5,7

PentrenoBckoe u3nyueHue.
Jlazepsr.

Meronas! HaOIIOAEHUSA U
perucTpanuy pagrnoakTHBHBIX
U3Ty4EeHUH.

IK-2

Ompoc

Bomnpocs! Ha sx3amene
6,12

PanuoaxTuBHbBIM pacnan.

3aKoH PaJUOAKTUBHOTO
pacniaga. PaguoaktuBHOE nU3Iy-
YeHHE, ero BUJIBI.

Slnepubie peakuuu. SnepHas
SHEPreTUKa. JJIeMEeHThI
(hM3MKH DIIEMEHTaPHBIX YACTHII

IK-2

Ompoc

Bomnpocs! Ha 3x3amene
8-11, 13-15

Ioka3aTesiu, KpUTEPUH M HIKAJIA OLEHKH CPOPMUPOBAHHBIX KOMIIETEH Ui

Koa n HaumeHoBaHue CooTBeTcTBHE YPOBHEl 0CBOCHHS KOMNETEHIMH MIAHUPYEMbIM pe3yabTaTaM
KOMIeTeH Ui 00y4eHHUs M KPUTEPHUSAM UX OlleHUBAHUS
TMOPOTOBbII 0a30BbIi NPOJABUHYTHIH
Ounenka
Y 10BIETBOPUTEIHHO Xopoio/3a4TeHO OTJINYHO /3aYTCHO
/3a4TeHO

IK-1 3uaer — 3naer — 3uaer —

METObI U IPUEMBI METO/IbI ¥ IPUEMBI

MMOCTAHOBKH (DM3MUECKOTO | TMOCTAHOBKH (DM3MUECKOTO




CnocoOeH ocBanBaTh U
HCII0JIb30BaTh 0a30BbIC
HAYYHO-TEOPETHUYCCKUC
3HaHUS U MPAKTUICCKHC

METObI U IPUEMBI
pelIeHnst KOHKPETHBIX
(bu3ryeckux 3a1ad

SKCIIEPUMEHTA, METOJIBI U
MPUEMBI PELLICHUS
KOHKPETHBIX (PU3HIECKUX
3ama4, PU3NICCKUC
MIPUIIOKEHUS

AKCIIEPUMEHTA, CIIOCOOBI
€Tr0 MaTeMaTHYCCKOH
00pabOTKH; 3HATH METOIBI
Y TIPUEMBI PEIICHUS
KOHKPETHBIX (PU3HUYECKIX

YMCHHA 1O MaTeMAaTHYCCKUX MOHATHI | 3amad, GU3UUCCKUC
TEXHOJIOTHICCKOMY U NPUIIOKEHNS
qJPBPI%CKOMy MaTeMaTHYECKUX
00pazoBaHUIO B MIOHSITHI
npocbeccnor—xam)Hoﬁ YMmeer — YMmeer — YMmeer —
JIESITeIIbHOCTH
MIPUMEHSITh 0a30BbIC MIPUMEHSITh 0a30BbIC MIPUMEHSTH 0a30BbIC
3HAHUS IS PEIICHUS 3HAHUS IS PEIICHHUS 3HAHUS [T PEIICHUS
TEOPETUICCKUX H TEOPETUICCKUX H TEOPCTHIYCCKUX U
MPaKTHYCCKIX MPaKTHYCCKIX MPAKTHICCKIX
(busnveckux 3amayq (u3nveckux 3amad, ¢u3ndeckux 3aaad,
MPaBHIBHO MIPaBUIBHO
OpPraHn30BbIBATH OpraHMn30BbIBATH
(usnueckue HaOmoeHUsT | pu3MUeckre HaOII0IeHUS
1 OKCIEPHUMCEHTEI, 1 OKCIICPUMEHTEHI,
AHAJIU3UPOBATh UX AHAJIM3UPOBATH UX
Pe3yJIbTaThI pe3yJIbTATHI,
OCYILLIECTBIISITH
ITOCTPOCHHE
MaTeMaTUIECKUX MOJIeIeH
(u3nIecKuX SABICHUNA U
MIPOIIECCOB
Buaageer — Buaageer — Baaneer —
HAaBBIKAMU PEIICHUS HaBBIKAMU TPOBEICHHUS HABBIKAMU TPOBEICHHUS
MIPOCTEHIINX 3a1a4 ¢usnyeckux HaOMONCHUI | (U3NYECKUX HAOIIOACHUN
W PEIICHUS MPOCTSHITNX U 3KCIICPUMEHTOB
TEOPETUICCKHX 3214 PEIICHUS TPOCTSHIITIX
TEOPETHYCCKUX U
MPUKJIIAIHBIX 3a/1a4.
[IK-2 3naer — 3uaer — 3uaer —
Criocoben (hyHIaMeHTaIbHBIC (hyHIaMeHTaIbHBIC (dyHIaMeHTAIbHBIC
KOHCTpYHpOBATh (u3MUecKre TEOpUH U (u3nUecKue TEOpUU (u3ndecKue TEOPUH U
COACpKaH1e 3aKOHBI 3aKOHBI, TOHUMATh 3aKOHBI, IOHIMATh
TEXHONOTHYCCKOTO 1 (U3HUECKYIO CYIIHOCTE (U3MYECcKyIO CYIIHOCTh
¢usmaeckoro SABJICHHIA ¥ POIIECCOB, SABJICHUI M TIPOIECCOB,
06pa30BaHHH B MMPpOUCXOAAIIHUX B IIPOUCXOOAIINHNX B
COOTBETCTBIN ¢ MIPUPOJIE U TEXHUKE NIPUPOJIE U TEXHUKE,
Tp€60BaHI/IHMI/I CDFOC 3HATh MPUEMBI U METO/IbI
OCHOBHOTO M CPEIHETo KOHKPETHBIX (pr3HIecKux
obmiero odbpa3oBaHus, C sazay
YpOBHEM pa3BUTHA
COBpeMeHHOﬁ HayKM U C | YmeeT — YMeerT — YMeer —
y4eToM BO3PACTHBIX
0COOEHHOCTEIH HaBBIKAMU PEIICHUS HaBBIKAMU PEIICHUS HaBBIKAMH PEIICHUS
00y YAoK CS TEOPETUIECKUX 32124 TEOPETUIECCKUX H TEOPETHUECCKUX U

JKCIIEPUMEHTAIBHBIX
3a7a4

OKCIICPUMEHTAJIbHBIX
3a1a4, HaBbIKaMH
MMpOBCACHUA (l)I/I3I/I‘leCKI/IX




HaOIIOAEHUI 1
9KCIICPUMCHTOB

Baageer —

HaBbIKAMHU HCIOJIb30BATh
0a30BBIC TEOPETHICCKHE
3HAHMS

JUISL pELICHUS
npodeccrnoHaNbHBIX 3a1a9

Baageer —

CIOCOOCH peaIn30BhIBAThH
y4eOHBIEC TPOTPaMMBbI
0a30BbIX 1

JJIEKTUBHBIX KypOB B
00pa3oBaTebHBIX

YUPCIKACHUSX,
HCII0JIb30BaTh 0a30BbIE

Baaneer —

CITOCOOEH pean30BhIBATh
y4eOHbIE TPOTPAMMBI
0a30BBIX U

ANIEKTHBHBIX KypOB B
00pazoBaTeIbHBIX

YUPCKACHUAX,
HCIIO/Ib30BaTh 0a30BbIE

TCOPETUICCKUEC 3HAHUA TCOPETUUYCCKNE 3HAHUA

JUTA peIICHU L
l'[pO(beCCI/IOHaJ'ILHLIX 3aJa4

JUIS peLeHUs
npodeccHoHaNBHBIX
3a1a4, pyKOBOJAUTH

HCCIIeI0BATEIBCKOM
paboToii oOy4Jarommxcs.

TunoBbie KOHTPOJIbHBIE 3aJaHUSI HJIN HHBIE MaTepHabl, He00X0AMMBbIE 1JIsl OEHKHU
3HAHU, YMEHMid, HABBIKOB M (WJIM) ONbITA [EeATEJbHOCTH, XaAPAKTEPHU3YIOLIUX ITaNbl
(popmupoBaHus KOMIIeTeHIMI B IIpoLecce 0CBOCHHs 00pPa30BaTeJbLHOM IPOrPaMMBbI

IIpuMmepHbIe TeMbI pedepaToB

1. SIBrieHus1, MOATBEPKIAIOIIEE CIOKHOE CTPOCHHUE aToMa

5. Mopenu aroma o Tomncony u Pesepdopay

6.  KsantoBble mocTynarsl bopa, UX s3KCIEpUMEHTaIbHOE TOATBEPKIACHUE

7. Teopus ctpoeHus atroMa Bogopoaa 1o bopy

8.  DHeprus u paauyc OpOHT CTalIMOHAPHBIX COCTOSTHHI

9. marpamma D»HEpPreTHYECKHX YpPOBHEH BOJOpONa, OOBSICHEHHE CIEKTPAIbHBIX
3aKOHOMEPHOCTEM

10. HckyccTBEHHOE NMPEBPALLIEHUE AaTOMHBIX SIAEP

11.  OtkpeITHE HEUTPOHA

12.  CtpoeHue aToOMHOIO spa.

13. 3anwucsk saepHbIX peakuuii. M3oTomnsl.

14. TlonsATHE U ME30HHOM TEOPUHU SAEPHBIX CUII

15. DHeprus cBs3u U AePEKT MaCChI

16. Hcnonb3oBaHueE AIEPHBIX TPEBPAILICHUI; LIEMTHAs peaKus JeICHUs SIep

17.  Me4deHsle aTOMBI

18. TepmosiaepHbIE peakliuu

19. DnemeHTapHbIC YACTUIIBI U KX CBOMCTBA

20. Meronb! perucTpanuy 4acTUI]

21. PannoakTHBHOCTH

22. [IlpaBuno cnsura

23. 3akoH paaMOAaKTHBHOTO pacmajaa; MEpHoJ Moiypacmnana; anbda-, O6era-, ramma-
U3IIy4YCHHUS.

Ilepeuens uacmu KomnemeHyuu, RPoGePaEMblX oyeHouYHbIm cpeocmeom: I1K-1 (3HaTh),
[1K-2 (3HaTh).



Bonpoch! 1J1s1 yCTHOTO HJIH MACHMEHHOT0 OMpoca
1. 3akonsl TemioBoro m3nydeHus: (3akoHel Kupxroda, Credana-bonpimana, cmenieHus
Buna, Panes-/Ixunca, uznyuenus Buna, [lnanka).

CocraB sapa. HykinoHbI (pOTOHBI 1 HEUTPOHBI). 3apsIOBOE U MAaCCOBOE YHMCIIO SIIpa.
. M3oromsl 1 n300apsl.

10. SAnepHbie criibl. DHEPTUS CBSI3H sApA.

11. OGonoveyHas v KamnelbHas MOJICIH sIIpa.

12. Jenenue snaep. SAaepHsie peakTopsl. AnepHas sHepreTuka.

13. DnemenTapHble yacTullpl. [ToHsTHE O KBapKax.

14. ®yHnaMeHTanbHbIE B3aUMOICHCTBUS.

15. TIpobnemsbl TuTaHETAPHOU MOJIEIH aToMa. ATOM Bojiopoaa o bopy

16. IIpenenbHbIil EPEXO/] K KITACCUUECKON MEXaHUKE U OTTHKE.

17. Oneprus ®epmu

Ilepeuens wacmu Komnemenuuu, npogepaemvix oueHounvim cpeocmeom: 11K-1 (3Hatp),
[1K-2 (3Hath).

2. ®ororddext. YpaBHeHne DWHIITEHHA s BHENTHETO (hoTodddeKTa.
3. JlaBineHue cBeTa.

4. Dddexr Komnrona.

5. Ipunnun Iayn.

6. Ilepuomnueckas tabdnuna snnementoB /. 1. Menneneena.

7. Jlazepsl.

8.

9

IIpumepHble 3a1a4u

3amaua Ne

Anbda-uactuna ¢ kuHetnueckoi sueprueii 0,27 MaB paccesnack 30710Toi (OJIBroit Ha yroi
60°. HaiiTu cOOTBETCTBYIOLIEE 3HAUEHUE IIPULIETBLHOTO ITapamMeTpa.

3amzaua Ne

Ha xaxoe MUHMMaIbHOE pacCTOSIHUE MPUOIU3UTCS 0-4aCTHIIAa C KHHETHYecKoi sHepruent T
= 0,40 M»B (r1pu 1060BOM COyIapeHun):

a) K MOKOsALIEMYCS TSDKEJIOMY 1Py aTOMa CBUHIIA;

0) K IEepBOHAYATILHO TIOKOMBIIEMYCS JIESTKOMY CBOOOIHOMY sinpy Li77?.

3amaua Ne

[IporoH ¢ kuHETHYEeCKOW HSHepruedl T W NpUIIETLHBIM TapamMeTpoM b paccesuics Ha
KYJIOHOBCKOM I10JI€ HEMOJBUKHOTO siipa aToMa 30J10Ta. HaliTu uMnyibc, nepejaHHblid JTaHHOMY
APy B pe3yJIbTaTe PacCesiHUs.

3amaua Ne

Henonswxnenii map paguyca R oOiydaroT napajuiedbHBIM MOTOKOM YacTHIL, PaJUYC
KOTOPBIX I. CunTas CTOJIKHOBEHHE YaCTHUIbI C IIAPOM YIIPYTUM, HAUTH:

a) yroil  OTKJIOHEHUS YaCTULBI B 3aBUCUMOCTH OT €€ MPHUIIeILHOro apameTpa b;

0) OTHOCHUTENBbHYIO JOJII0 YaCTHII, KOTOPbIE MOCJIE CTOJKHOBEHHUS C IIAPOM PACCESUINCH B
UHTEpBaJIe YIIIOB OT 9 10 9 + dJ;

B) BEpOSATHOCTb TOTO, YTO YaCTHUIA, HCIbITaBIIasg COYyJapeHHE C HIapOM, pacceercs B
nepenHioo nmorychepy (9 < n/2).

3amaua Ne

V3kuil NMy4ok o-4acTHI] ¢ KuHeTudeckod sHeprueid 1,0 MpB mamaer HOpMalbHO Ha
1aTUHOBYIO (honbry Tommuubl 1,0 Mxm. HabmoieHne paccessHHbIX 4acTUIl BEIETCS MO yIIoM
60° K HanpaBJIEHUIO MAJAIOLIETO ITyYKa IIPU TIOMOILY CUETYHUKA C KPYIJIBIM BXOJIHBIM OTBEPCTUEM
momaan 1,0 cM2, KOTOpoe pacmoyioKeHO Ha paccTossHUMM 10 ¢M OT paccerBaroIIero ydyacTka
¢donbru. Kakas 101s pacCestHHbIX 0-4acTHI] ITaJaeT Ha OTBEPCTHE CUETUYHUKA?

3amzaua Ne

Haiitu s exTuBHOE cedeHue siipa aToMa ypaHa, COOTBETCTBYIOIIEE PACCESTHUIO (l-HaCTHI]
¢ kuaetndeckoit sueprueit T = 1,5 MaB B untepsane yrios cBbimie 30 = 60°.



3amaua Ne

CornacHO KJIACCMYECKOW 3JIEKTPOJMHAMHUKE SJIEKTPOH, JIBIXKYIIUMCS C YCKOPEHUEM W,
TEpSIET YHEPTUIO HA U3TYyUYEHHUE MO 3aKOHY

dE/dt = -2e2w2/(3¢c3)

I7e € — 3apsj IEKTPOHAa, ¢ — CKOpOoCTh cBeTa. OLEHUTh BpeMs, 3a KOTOPOE SHEprus
3JICKTPOHA, COBEPIIAIONIETO KoJieOaHus, ONHM3KHE K TapMOHUYECKHM C YacToTor «® = 5*1015
pan/c, ymenbmutcs B M = 10 pas.

3amaua Ne

Bocnonb3oBaBmmcs (GopMysaoi M3 Mpeaplaylield 3ahadyd, OLEHUTb BpeMs, B TeUCHHE
KOTOPOTO AJIEKTPOH, ABMXKYIIHUICSI B aTOME BOJAOPO/IA MO KPYroBoil opoute paamyca r = 50 mm,
ynai Obl Ha siipo. ik POCTOTHI CYUTATh, YTO BEKTOP W BCE BPEMsI HANPaBJICH K IICHTPY aToMa.

Ilepeuens yacmu KomnemeHyuu, nposepaemvix oyeHouYHbvim cpeocmeom: I11K-1 (3Hatp,
yMeTh, BiaaeTsh), [IK-2 (3HaTh, yMeThb, BIAJETh).

Bomnpocsl npoMe:KyTOYHOM aTTeCTALUM.

1. 3akonsl TerioBOTO M3Ny4eHHs (3akoHbI Kupxroda, Credana-bonbimana, cMemeHus
Buna, Panes-/Ixunca, uznyuenus Buna, [lnanka).
dotorpdext. YpaBHenue DiHIITEHHA 17151 BHeTHETo (oTodddexra.
JlaBieHue cBera.
Dddext Komnrona.
[Mpunnun [Taynu. [lepuoanyeckas tadbauma snementoB . Y. Menaeneesa.
Jlazepsl.

7. CocraB saapa. HykiaoHBI (IIPOTOHBI M HEUTPOHBI). 3aps10BOE U MACCOBOE YUCIIO SAPA.
N3oTtomnsl 1 n3006aphI.

8. Slnepusble cuibl. DHeprus cBs3u sapa. O6oa04eyHast U KanelbHas MOACIH Spa.

9. PaamoakTHBHOCTb. 3aKOH paIMOAKTUBHOTO pacnaja. [IpaBuna cmemnieHus.

10. Jlenenue sanep. SAnepHble peakTopsl. SnepHas sHEpreTHKa.

11. TepmosinepHbie peaKuH.

12. OCHOBBI 103UMETPUH.

13. DnemenTtapHsbie yactuipl. O0mue cBeieHne 00 3JIEMEHTAPHBIX YacTHIaX.

14. ®ynpameHTalIbHbIE B3aUMOICHCTBUSI.

15. TlonsiTue o KBapkKax.

16. Arom Bomopona o bopy

Ilepeuens yvacmu KomnemeHyuu, nposepaemMvix oyeHouYHbvim cpeocmeom: I11K-1 (3Hatp,
yMeThb, BiaaeTsh), [I1K-2 (3HaTh, yMeThb, BIAJETh).

ARl e

4.2 Metoanuyeckue MaTepuaJibl, onpeaesiioline Npoueaypbl OLeHUBAHUS 3HAHUIA,
YMeHHUil, HaBbIKOB W (WJIH) ONbITA [JAeSATEJbHOCTH, XapPAKTEPU3YIOUIUX IJTanbl
¢opmupoBaHus KOMIIETEH U

MeTtoauyeckue peKOMEHIAIMHM, OMNpeJeJsolHe MpPoneAypbl OLCHHBAHHUS HA
IK3aMeHe

HtoroBoii (opmoii KOHTpOJIS CHOPMHPOBAHHOCTU KOMIETEHIUH y OOydaromuxcs Io
JUCIUIUIMHE sABNsieTCs 9Kk3ameH. CTylneHThl 00si3aHbl ClaTh S5K3aMEH B COOTBETCTBUU C
pacnucaHieM U Y4eOHBIM IJIaHOM

OOC nmpoMexKyTOUHOM aTTECTAIIUH COCTOUT M3 BOMPOCOB K IK3aMEHY IO JUCHUILIMHE.

DK3aMeH 10 AUCIUIUIMHE MPECIeAYEeT 1IeIb OLIEHUTH pabOTy CTyIeHTa 3a KypcC, OJTy4eHUe
TEOPETUYECKUX 3HAaHUM, WX TMPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIUICHUS, MPUOOpETeHHE
HaBBIKOB CaMOCTOSITEIbHON palbOThl, yMEHHE NPUMEHSATHh MOJIYYCHHBIC 3HAHUSA JJIS PELICHUS
MPAKTUYECKHX 3ajay.

dopma NnpoBeieHNs IK3aMEHA: MHCbMEHHO.



DK3aMeHaTopy MPEeAOCTaBIIACTCS MPaBO 3a7aBaTh CTYJIEHTaM JOMOIHUTEIbHBIE BOIPOCHI
10 BCel yueOHOM mporpaMMe TUCIUILIAHEI.

Pesynbrar cgaun sk3ameHa 3aHOCUTHCS TPETOo/IaBaTeIeM B 3K3aMEHAIIMOHHYIO BEIOMOCTh
Y 324ETHYIO KHIXKKY.

Kpurtepun onenkn:

OlleHKA «OTJHMYHO»: TIIyOOKHE HCUEpNbIBAIOIINE 3HAHMUS BCEro MPOrPaMMHOTO
MaTepHaa, JIOTH4eCKH MOCie10BaTeIbHbIE, OJHbIE, TPAMMATUYECKH TPaBUIIbHBIE U KOHKPETHbBIE
OTBETHI HAa BOMPOCHI 3K3aMEHAIMOHHOTO OUJIETa U IONOJHUTENbHbBIE BOIPOCHI YJICHOB KOMUCCHUY;
UCIIOJIb30BaHNE B HEOOXOIMMOU Mepe B OTBETaX S3BIKOBOTO MaTepuaia, MPEICTaBICHHOTO B
PEKOMEHIYEMBIX YYEOHBIX TOCOOUIX U JOMOIHUTENBHOMN JIUTEPATyPE;

OLIEHKA «XOPOIIO»: TBEPABIE U JOCTATOYHO TOJHBIE 3HAHUS BCETO IPOrPAMMHOTO
MaTepuaa, MocjefoBaTeabHble, IPaBUIbHbBIE, KOHKPETHbIE OTBETHI Ha MOCTABJICHHBIE BOMPOCHI
pyu CBOOOTHOM pearupoBaHUU HA 3aMEYaHHUs 110 OTICIIBHBIM BOIIPOCAM;

OlIeHKA «y0BJEeTBOPUTEIbHO»: 3HAaHNE U TOHUMAaHUE OCHOBHBIX BOIPOCOB IIPOrPaMMBI,
Hannuue He 6onee 50% ommbOK B OCBEIICHUN OT/ICTHHBIX BOIIPOCOB OUIIETA,

OlleHKAa «HEeYI0BJEeTBOPHUTEIbHO»: HEMOHHUMAaHHE CYIIHOCTH H3JaraéMbIX BOMPOCOB,
rpyOble OIMMMOKK B OTBETE, HEYBEPEHHBIC U HETOYHBIC OTBETHI HA JIOTIOJHHUTEIHHBIC BOMPOCHI
9K3aMEHaTOPOB.

MeToanyeckne peKOMeHJAANMH, ONpelesiolNIMe MPOUEAYPbl  OLEHHUBAHHUS
KOHTPOJIbHBIX PadoT:
KoMImoHeHTOM TeKyIero KOHTPOJIS 10 AUCHUITINHE SIBIISIOTCS TPH KOHTPOJIBHBIC pabOTHI
B BUJI€ MTUCHbMEHHOTO PELICHUS 3a/1au.
MakcnmanbHOe KOJTMYECTBO 0AIOB, KOTOPOE CTYACHTHI MOTYT HOJIYYUTH 3a IIPABUIIBHOE
CIICHHE 3a/1a4l Ha KOHTPOJIbHOW paboTe, cOCTaBisieT 5 OalIoB.

Crynenu ypoBHENH OCBOCHHUS Bup 3amanus KonunuecTBo 6amios
KOMIIETCHIU I

[Toporossiii KonTtponbnas pabora Nel 6
KonTtponbHast padota Ne2

bazoBsrit KonTtponbnast pabora Nel 7-8
KonTtponbHast padota Ne2

[IponBuHyTHII KonTtponbnas pabora Nel 9-10
KonTtponbHast padota Ne2

MeTtoauyeckue peKOMeHAANH, ONpeAessIIoNie NpoueIypbl OLeHNBAHUS ONPOca

dopma npoBEAECHUSI— MUCbMEHHBIN OMPOC.

JlintenbHOCTH onpoca — 20 MUHYT.

Kpurepun oneHku:

- OIICHKA «3a4YTEHO» BBICTABIIETCS 3a: YMEHHUE HCIIOJIb30BAaTh €CTECTBEHHOHAYYHbBIE U
MaTeMaTU4YecKue 3HaHMs AJs aHanu3a (GU3MUECKUX SBJICHHUM M pelieHHs] MpaKTHYeCKUX 3ajad,
YMEHHUE IOHUMATh IPUYMHHO-CIIEICTBEHHBIE CBS3U, IOHUMATh CYIIIHOCTh (PU3NYECKUX SIBICHUI.

- OlleHKa «He 3a4YTEeHO» BBHICTABISAETCA 3a: HECHOCOOHOCTh BBIIBUTH IMPUUYMHHO-
CJICZICTBEHHBIC CBSI3M, OTCYTCTBUE HABBIKOB AHAJIM3UPOBATh (PU3MUYECKUI CMBICI OCHOBHBIX
dbopMyIn, ypaBHEHUH, HEyMEHHE pellaTh 3aJayd JJIs MPOCThIX MEXaHWYECKUX Mofened u
MHTEPIPETUPOBATH UX PE3YJIbTATHI.

5. IlepedyeHb OCHOBHO¥ M IONOJHHUTEJIbHON yueOHOM JTUTepaTypbl, HEOOXOAUMOM /151
OCBOEHUS IMCHUILIMHBI (MOAYJIs1)

5.1 OcHoBHasi 1UTEpaTYpAa:



1. Cagenbe, . B. Kypc o6meit pusuku: yaednoe mocodue B 5 1. T. 5. KBaHTOBas onTHKa.
AtomHas pusuka. ®usuka TBepaOro tena. @u3nka aTOMHOTO sApa U dJeMeHTapHbIX yactull / U.
B. Cagenbes. - CII6.: Jlans, 2011. - 384 c. - https://e.lanbook.com/reader/book/708/#authors.

2. Kanamaukos, H.II. TlpakTukym 1o pemieHHro 3amad mo olmemy Kypcy (HU3HKH.
OcHoBbl kBaHTOBOW ¢u3uku. CTpoeHue BemiecTBa. ATOMHas U sjepHas (Qu3uka: ydeOHoe
nocobue / H.IT. Kamamuuko, H.M. Koxesnukos, T.B. Koteipno, I'.I'. Cnupun; nox pen.
Kanamaukosa H. I1. — CII6.: Jlans, 2014. — 240 c¢. — https://e.lanbook.com/book/49468.

J7is1 OCBOCHUS AUCIUILTAHBI HHBAIUIAMH U JIUIIAMHA C OTPAHHYEHHBIMUA BO3MOYKHOCTSIMH
3I0POBbSI MMEIOTCSl M3IaHUSI B AJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lanvy u «FOpatim»y.

5.2 JlonosiHUTebHAS IUTEPATYpPA:

1. I'paboBckuit, P.M. Kypc ¢usuku: ydeOHbIE MOCOOHMS Il CTYIEHTOB BY30B /
I'pabosckuii, Poctucnas Banosuy; P. U. I'pabosckuit. - U3a. 10-e, crep. - CII6. [u ap.]: Jlans,
2007. - 607 c.

2. Tpodumona, T.W. Kypc ¢puzuku: yuebHoe nmocodue st HHKEHEPHO-TEXH. CIell. By30B
/ Tpodumona, Taucus Uanosna; T. U. Tpodumosa. - 16-¢ uzm., crep. - M.: Akagemus, 2008. -
558 c.: mi. - (Beicmiee nmpodeccuonansHOe 00pa3oBaHue).

3. Tpodumona, T. . COopHUK 3a7a4 1O KypCy (PU3HUKHU C PEIICHUSIMH: yueOHOE TTocoOue
JUIs CTyAeHTOB By30B / Tpodumona, Taucus MBanosHa; T. U. Tpodumosna. - Uzna. 9-e, crep. - M.:
Bricmas mxoma, 2008. - 591 c.: u.

4. Bonpkenmreitn, B. C. COopuuk 3amad mo obmemy kypcy ¢usukun / B. C.
Bonwskenmreiin. - CI16: Kawxasiii mup, 2006. - 328 c.

5. I'epmienson, E. M. Kypc oOmeii ¢usuku / E. M. I'epmienzon, H. H. Manos. - M.:
[Ipocsemenue, 2002. - 352 c.

6. Hernad, A. A. Kypc ¢ousuku / A. A. [letnad. - M.: Beicmas mkona, 2002. - 717 c.

7. WUnbun, B. A. Uctopus dusuku / B. A. Unsun. -M.: 2003. - 272 c.

8. Uponos, U. E. 3agaun no obmeii pusuke /U. E. Uponos. - CI16: M3garenscTBo «Jlanby,
2006. -416 c.

9. KazakoB, A. 0. Metoauueckue OCHOBBI M3MepeHHid ¢u3ndeckux BenuynH / A. HO.
Kazakos, H. A. Hukumun, E. JI. but-/laBun. - [lenza: IIT'TIY, 2006. - 24 c.

10. Kanamnukos, H. I1. Ocuossl ¢puzuku. T. 2 / H. I1. Kanamuukos, M. A. CMOHABIPEB.
-M.: Jlpoda, 2004. - 432 c.

11. Casenses, . B. Kypc o6meit ¢pusuku. T. 3 / U. B. Casenses. - M.: KHOPYC, 2009.
-368 c.

12. Casennes, . B. Kypc o6meit ¢pusuku. T. 4 / U. B. Casenses. - M.: KHOPYC, 2009.
-384 c.

13. Tpodumosa T.I1., Pupcor A.B. Kypc ¢usuku. Konebanus u Bonusl. Teopus, 3agauu
U pemieHus: Yd4eb. mocoOue NIl CTYJIEHTOB TEXHWY. CIell. By30B. - M.: M3parenbckuii meHTp
«Axanmemus», 2003. -256 c.

14. Tpodumona, T. U. Kypc duszuku / T.U. Tpodpumona. - M.: U3naTenbckuii eHTP
«Axanmemus», 2007. - 560 c.

15. Yepuoyman, A. . ®uszuka. 3amauu ¢ orBetramu u pemenusmu / A. . UepHoymaH. -
M.: K11V, 2003. -352 c.

16. Ilmonsckwuii, .B. ATtomHas ¢pusuka. Tom 1. BBenenue B atToMHy10 (PU3UKy: y4eOHHUK
/ 2.B. Inonsckmii. — Cankr-IlerepOypr: Jlans, 2010. — 560 c. — Pexum npoctyma:
https://e.lanbook.com/book/442.

17. Inonsckuii, 3.B. Atomuas ¢usuka. Tom 2. OCHOBBl KBAaHTOBOM MEXaHUKH WU
CTPOCHHE IJICKTPOHHOU obOonouku aroma: yueOHuk / O.B. Illnmonbckuit — Cankrt-IletepOypr:
Jlansp, 2010. — 448 c. — https://e.lanbook.com/book/443.



5.3. Illepuoauyeckne U3IaHNUS:

N3Bectust BY3o0B. Cepust: @usnka

®dusuKa B LIKOJIE

®du3uKa TBEpIOTO Tea

Bectauk MI'Y. Cepusi: @usnka. ACTpoHOMHUS
Bectauk CIIOIY. Cepus: ®uszuka. Xumus

DAl

6. MeToguueckue yKazaHus 1Jis1 00y4arOIIUXCs M0 0CBOEHUIO TUCUUIJIMHBI (MOTYJIA)

PexoMeHanmu o 0CBOEHUIO AUCLIUILIIMHBI Ha JIEKIIMOHHBIX 3aHATHUAX:

- Iepel OYepedHOM JIeKIMeH HeoOXOIMMO IPOCMOTPETh IO KOHCHEKTY U
pPEKOMEHI0BaHHON yueOHOM TUTepaType MaTepuall NpeablayIIeH JIeKINH;

- 0eryno0 03HaKOMHUTBCS C COAEP)KAHUEM OYEPEAHOH JIEKIMU MO OCHOBHBIM MCTOYHUKAM
JUTEPATyphl B COOTBETCTBUH C paboyeil MporpaMMoi TUCIUILTHHEI;

- TIpH 3aTPyIHEHUSIX HEOOXOIUMO 0OpaTUTHCS K JIEKTOPY IO rpauKy ero KOHCYJIbTalui
WIM Ha IPAKTUYECKUX 3aHATHUAX.

PexoMeHganyy 1o 0CBOCHUIO AUCHHUIIIMHBI Ha PAKTUYCCKUX 3aHATHAX:

- Ha 3aHATHUS HOCUTh KOHCIEKT JICKIIUI U PEKOMEH/IOBaHHBIM COOPHUK 3a]1a4;

- JI0 O4EpEeHOr0 MPAKTHYECKOrO 3aHATUS IO KOHCIEKTY U PEKOMEHJIOBAHHOW y4eOHOM
JaUTEpaType npopadboTarh TEOPETUUECKUN MaTepHal, COOTBETCTBYIOIINI TEMbI 3aHATHS,

- B Hayaje 3aHATHH 3aJaTh IIPENOAABATEII0 BOIPOCHI IO MAaTEpHANy, BBI3BABLIEMY
3aTpyIHEHUS B IIOHMMAaHUU U OCBOCHMHU IPU PELICHUU 3a/1ad, 3aJaHHbIX JJI CAMOCTOSATENBHOIO
pelIeHus.

PexomeHgamu o pemeHnto Gu3nyeckux 3aaad

BuumarensbHo mnpouuTaiiTe yciaoBue 3amaud. Ecium  mo3BONISIET XapakTep 3ajaud,
00s13aTENIbHO ClIeNalTe CXEMaTUYeCKH PUCYHOK, MOACHSIOUMKA ee cymHocTh. Ha pucynke
HEOO0XOMMO I0Ka3aTh BCE BEKTOPHbBIC BEJIMYMHBI, UCIOJIb3yEeMbIE B 3ajaye. JTO BO MHOTHX
cllydasix pe3ko o0Jerdaer Kak MOUCK PELIeHUs, TaK U CaMO pelIeHUE.

3agauu cnegyer pewars B oOmeM Buze. /i 3Toro Hy>)KHO 00O3HAYMTh BCE BEITMUMHBI
COOTBETCTBYIOIIUMH  OyKBaMH, H© C TIOMOLIbIO  (PU3MUECKUX 3aKOHOB  YCTAaHOBHTH
MaTEMAaTHYECKYIO CBSI3b MEXKJy MCXOJHBIMU JAaHHBIMM M MCKOMOM BenmuyuHOU. [Ipm sTom Bee
MaTeMaTHYecKue NpeoOpa3oBaHUs HEOOXOIMMO COMPOBOXKIATH MOJAPOOHBIM 00BsCHeHHEM. B
pe3yJpTaTe MOJy4yaeTcss OJHO WM HECKOJbKO YpaBHEHUH, M (u3ndeckas 3ajada CBOJUTCS K
MaTEMaTUYECKOU.

[TomyunB 111 MCKOMOW BEIMYMHBI peIlIeHHEe B OOIIeM BHJE, HYKHO INPOBEPUTH €€
HanMmeHoBaHue B cucreMe CU. HeBepHoe HamMeHOBaHUE €CTh SBHBIA NMPHU3HAK OMIMOOYHOCTH
pelIeHus.

Y6enuBiuce, 4To 00IIee pelieHre BEpHO, B HEro IOJCTaBISAIOT YMCIOBBIE 3HAYCHUS
BemuMH B CHU. Ecinm McXogHble WIM KOHEYHBIE BEJIMYMHBl 3HAYMTENBHO OOJIBLIE WM
3HAUUTENBHO MEHBUIE €IMHUILBI, TO YHMCJa MUUIYT B CTAaHJAPTHOM BHJE. Tak Kak YHCIIOBBIE
3Ha4YCHUsI (PU3UIECKUX BEITMYMH BCETa OBIBAIOT MPUOIMKECHHBIMH, TO MIPU pacdeTax HE0OX0IUMO
OKpPYIJIAATH PE3YJIbTAT.

ITomyuuB 4KcI0BOI OTBET, HY’KHO OLIEHUTH €0 MPaBAOoNo100HOCTh. Takas OlleHKa MOXKET
B pAle ciaydaeB 0OHAPYKUTh OLIMOOYHOCTH IMOYy4EHHOTO Pe3yibTaTa.

B ocBoeHnMM IHCHUIUIMHBI MHBAIUIAMM U JIMLAMH C OTPAHUYCHHBIMU BO3MOYKHOCTSMH
30pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYJIbTAllUH) —
JIOTMIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuaa.

WupuBuayanbHble KOHCYJIBTAlMM IO TPEIMETY SBIAIOTCA BaXHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM MHANMBUAYAIN3ALUN OOY4YEHUS U YCTAaHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM U OOy4yarollMMCS HWHBAJIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 37J0POBBSL.



7. IlepeyeHb HH(POPMANMOHHBIX TEXHOJIOIUi, HCIOIb3yeMbIX NPH OCYLIECTBICHHH
00pa30BaTeJILHOIO NMPoOLEcca Mo JUCHUIIHHE (MOYJII0)

7.1 llepeyeHb HHPOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTH

® 3JICKTPOHHBIE YUEOHUKU U TIOCOOHS, JEMOHCTPHPYEMBIE C IIOMOIIBIO KOMITBIOTEPA U
MYJIbTUMEANITHOTO MPOEKTOPa,
® UHTCPAKTUBHBIC NOCKH,

® 3JIEKTPOHHBIE YHIUKIIONEANH U CIIPABOYHUKH,
® TPEHAXKEPHI U IPOTPAMMBI TECTUPOBAHMS,

e oOpa3oBaresbHbIe pecypcbl MHTepHeTa,

® BUICO U ayAUOTCXHUKA.

7.2 TlepeyeHb JHMIEH3HMOHHOIO W CBOOOJHO PACHPOCTPAHSIEMOI0 NPOrPAMMHOIO
obecrieyeHust

MicrosoftWindows 8, 10

Microsoft Office Professional Plus

7.3 IlepeyeHb coBpeMeHHbIX PO ecCHOHAIBHBIX 023 JAHHBIX U HH(OPMAITMOHHBIX
CIIPABOYHBIX CHCTEM
B mpomecce paGoThl HaJ KypcOM CTYACHTBI MOTYT MCIIOJIb30BaTh AJICKTPOHHBIE yueOHBIC
nocoOusi, pa3MEIICHHBIE B CETH UHTEPHET, a TAK)KE KHUTH 3JICKTPOHHON OMOINOTEYHON CUCTEMBI.
http://elibrary.ru/ eLIBRARY — Hayunas snextponHas 6ubauoTexa.

http://www.edu.ru - Katanor o0pa3oBarenbHBIX HHTEPHET-PECYPCOB.
http://ru.wikipedia.org - cereBast SHIMKIONEAUS « BUKUIIEINAY.

http://www.college.ru - OTKpBITbIE y4eOHUKH IO €CTECTBEHHOHAYYHBIM JUCLIUTUIMHAM.
http://www.edu.ru - Poccuiickoe oOpa3oBanue - @enepaibHbIil TOPTa.
http://www.krugosvet.ru - cereBas sHIIKIONIeUS «KpyTrocBeT».
http://www.naturalscience.ru - CaiT, TOCBSIIIICHHBIN BOIPOCaM €CTECTBO3HAHMS.

8. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue 1Mo AUCHuInInHe (MO1yJI10)

MarepuaibHO-TEXHHYECKOE 00ECIIeUeHNE TUCITUTIITNHBI

No Bun pa6or
(MonyJisl) U OCHAILIEHHOCTh

1. Jlekunonusble 3auaTua | JIekKuMoHHas ayauTopus, OCHAIlEHHAs MPEe3eHTAMOHHON
TEXHUKOHN (mpoextop, JKpaH, KOMIIBIOTED) 51
COOTBETCTBYIOIITUM TIporpaMMHbIM oOecnieuenuem (I10) (aym.
Ne21, ayn. Ne22)

2. CemuHnapckue 3ausatusi | CrnenuanbHOE TOMEIICHHE, OCHAIEHHOE TOCKONW M y4eOHOMU
MeOenblo, MPEe3eHTALMOHHONW TEXHUKOW (MPOEKTOp, SKpaH,
KOMITBIOTED) u COOTBETCTBYIOIIUM IPOTPaMMHBIM
obecnieuenuem (I10) (ayn. Ne21, ayn. Ne22)

3. ['pynnoBbie CnenuanbHOE TOMEIICHHE, OCHAIEHHOE OCKONW M y4eOHOMH
(MHAMBUAYAJIBHBIC) MeOenblo, MPEe3eHTALMOHHONW TEXHUKOW (MPOEKTOp, SKpaH,
KOHCYJIbTAIIUU KOMITBIOTED) u COOTBETCTBYIOIIUM IPOTPaMMHBIM

obecnieuenuem (I10) (ayn. Ne21, ayn. Ne22)

4. Texymuii  kKOHTpoNb, | CrienUanbHOE MOMEIIEHHEe, OCHAIICHHOE TOCKOW W y4eOHOi
MIPOMEKYTOUHAS MeOenblo, MPEe3CHTAMOHHOM TEeXHUKON (MPOEKTOp, HKpaH,
aTTecTaus KOMIIBIOTED) u COOTBETCTBYIOIIUM POTPaMMHBIM

obecnieuenuem (I10) (ayn. Ne21, ayn. Ne22)

5. CaMocrosdTenbHas Kabuner nns caMoOCTOSATENhHOW pabOTHI, OCHAIICHHBIN
pabora KOMITBIOTEPHOM TEXHHUKOW C BO3MOYKHOCTBIO MOJKIIIOUEHHS K

cetu «MHTEpHET», NPOrpaMMON 3KPAaHHOIO YBEIHMYEHUS H



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/

00ECIIEYeHHBIN JOCTYIIOM B 3JEKTPOHHYIO HH(OpMAIIMOHHO-
00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.




