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Cnncok 10KyMEHTOB U MATEPUAJIOB (OIJIaBJIeHHUE)

1. IlepeyeHp MIAHUPYEMBIX pPE3YJIbTATOB OOYYEHHUS MO UCIMIUIMHE, COOTHECEHHBIX C
YCTaHOBJCHHBIMU B  00pa3oBaTelbHOW MpOrpaMMe HHIUKATOPAMU  JOCTHKCHHS
KOMIIETEHIINH

2. llenp 1 MECTO TUCIMILIMHEI B CTPYKTYpe 00pa30BaTeNbHOM MPOrpaMMbl

3. Conepxanue paboyeil mporpammbl (00BEM NUCHUIUIMHBI, THIBI W BHJABI y4EOHBIX
3aHATHH, Y4€OHO-METOAMYECKOE 00CCIIEYCHHE CaMOCTOATEILHON PabOThI 00YUYaAIOIINXCS)

4. ®oHJ OLICHOYHBIX CPE/ICTB MO TUCIUILINHE

4.1.1lepeyeHb KOMIETEHIMM U HMHIMKATOPOB TOCTHUXKEHHUS KOMIIETEHIMI C YyKa3aHHEM
COOTHECEHHBIX C HUMH 3aIVIAHUPOBAHHBIX DPE3yJbTaTOB OOYYEHHs IO JAMCLUUIUINHE.
Ornucanye KpUTEPHUEB U IIKAT OIEHUBAHUS PE3yJIbTaTOB O0yUEHUS MO TUCIUILINHE.
4.2. TumoBble KOHTPOJIbHBIE 3a/laHUsl WM HHBIE MaTepHalibl, HEOOXOIUMbIE [
OLICHUBAHMSI PE3yIbTaTOB O0YUYCHHS 110 AUCHUILINHE, COOTHECEHHBIX C YCTAaHOBJICHHBIMH B
o0pa3oBaTenbHON MporpaMMe HHAMKATOPaMHU IOCTIDKCHHs KOMIeTeHuuit. MeToanueckue
MaTepuaibl, OMpPEIeNSIONINe MPOUEAYPbl OLIEHWBAHUSA PE3YIbTaTOB OOy4YEHHUS 110
TUCIUILINHE.

5. YueOHO-MeTOmMYecKOe U HH(OPMAIMOHHOE 00SCTICUCHNE TUCITUITITUHBI
5.1. IlepeueHb OCHOBHOH W JOMOJHHUTEIBHON y4eOHOW JTUTEpaTypbl, HEOOXOIUMOMN ISt
OCBOGHUS JUCIUILITUHBI
5.2. Ilepeuenb pecypcoB HHPOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «MIHTepHeT» u
IPOTPAMMHOTO OOECTIeYeHHsI, HEOOXOIMMBIX JUIsi OCBOCHHS JWUCIUIUIMHBI, BKIIOYAs
npodeccuoHanbHble 6a3bl JaHHBIX U HH()OPMAIIMOHHBIE CLIPABOYHBIE CHCTEMBbI

6. MarepuanbHO-TexHHYecKas 0a3za, He0OXoaAuMas Ui OCYIIECTBIECHUsT 00pa30BaTeIbHOIO

nmpomnecca no JUCHUIIINHE



1. 1. IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs M0 JUCIHUIINHE, COOTHECEHHBIX €
YCTAHOBJIECHHBIMHU B 00pa30BaTe/IbHOI MPOrpaMMe HHAUKATOPAMM JOCTHKEHUS
KOMIIeTeHI M

[To uroraM oCBOCHUS AUCIHUILTUHBI 00YJAIOIIUNACS JOKEH JOCTHYD CICTYIOIINX PE3yIbTaTOB
oOyueHusI:

Kareropus ®opmupyemas KOMIETEHIUS Koa n PesyabTaTsl 00y4eHus 10
(I‘pyHIla) (c yYKa3aHueM KOI[a) HAauUMCHOBAaHHC JAUCHUIIJINHE
KOMIIeTeHI U HHIHKATOPA
(mpu HATHYMH JOCTHAKEHUS
OIIK) KOMIIeTEHIIUH

OIIK-1:— 1 Crnocoben | OIIK-1.1 3HaTh:

IpUMEHATH 0a30BBIe 3HAHUSA B | 3HaeT OCHOBBI - OCHOBHBIE  JKCICPUMEHTAJIbHEIC
obnactu (Gu3KKo- | MaTeMaTHKH, JTaHHBIC u TEOpPETHYCCKIE
MaTeMaTHYecKnx ¥ (W) | dusuxwy, MIPEICTAaBICHAUS O CBOWCTBAX aTOMHBIX
C€CTCCTBCHHBIX HAYK B C(bepe BBIYUCIUTCIBHOU A0EP,

cBOeH npoeCCUOHATBHON | TexHHUKH u | - CBI3b 3aKOHOB COXpPaHEHHS CO
JACATCIBbHOCTH, CBOMCTBaMH CUMMCETPHUU;

- OCHOBHBIC OKCIICPUMECHTAJILHBIC
JaHHBIE W TCOPETHUCCKHUE OCHOBBI
000JI0YCUHON MOJICITH SIEP;

- OTIMYHE MEXAY COOCTBEHHBIM H
9KCIEPUMCHTAIBHBIM 3HAYCHUSAMU
KBaJ[pyHOJIBHOTO MOMCHTA SIIIPa;

- OCHOBHBIE OKCICPUMCHTAIbHEIC
JTAHHBIC u TEOPETHUCCKHUE
MIPEJICTaBJICHUSI O CBOMCTBAX YaCTHII;

- XapaKTepUCTUKHA  IEPEHOCYUKOB
B3aUMOJIEHCTBUH MEXIY
(byHI[aMeHTaHI)HI)IMI/I JacTULaMHu,

- CTPYKTYpY U CHUCTEMATHUKY YaCTHI]
(cynepMynbTHILIETHI);

- TOHATHA 00 OSKPAHWPOBKH W
AHTHAKPAHUPOBKU 3apsia
(xoH(aitHMEHT);

- TEOPETHYECKHE OCHOBHI, OCHOBHBIC
MTOHATHUS M 3aKOHBI (PH3UKH aTOMHOTO
SIIpa ¥ 3JIEMEHTApHBIX YacTHII.

- OCHOBHBIE MCXAaHU3MBI SAJCPHBIX
peaxkuuii;

- OCHOBHEBIE 3aKOHOMEPHOCTH
BSaHMOHeﬁCTBHH MAarduTHBIX
MOMEHTOB JJICKTPOHOB U aTOMHOTO
Sapa MeXay co0OW W C BHENIHUMHU
TTOJISIMH;

-. 3aKOHBI PaJMOAKTHBHOTO pacraja,
0COOEHHOCTH MPOIIECCOB MOTJIOMICHHS
Y U3Iy4eHUs (| - KBAHTOB W IPaBHJIA
otbopa,

- 3aKOHOMEpPHOCTH B3aUMOJIEUCTBUE
ANCPHBIX YaCTUI[ C BCEHICCTBOM H
OHOJIOTMUYECKUMHU CHCTEMAaMH,

- MEXaHU3MBI BBaI/IMOJICI‘/’ICTBI/Iﬂ
M3JIYyYCHUS C BEIIECTBOM,

- IMHUIIBI 103 U aKTHUBHOCTH;

IIPOTpaMMHUPOBaH

OIIK-1.2 YMeTh: onpenesaTh pa3Mepsl, JHEPTHH
VMeeT pemars CBA3M M Maccbl AlIep, CHUH U

! VkassiBaercst Tonsko uist VK 1 OIIK (pn HaTTMYWUH).



CTaHJapTHBIC
npodeccnoHambHbIC
3a/1a4u C
MIPUMEHCHAEM
€CTECTBEHHOHAYTHBIX
1 OOIIEMHKEHEPHBIX
3HAHWH, METO0B
MaTeMaTH4eCKOTo
aHanmm3a u
MO/JICTTUPOBAHHUS

HU30CMUHAAPa U MOMEHTHl HYKJIOHOB,
SHEPruM M MOPOTH PEAKIIH;

- HCIIOJIb30BAaTh  PEIATUBUCTCKUN
WHBApUAHT pu pacuere
KMHEMATUYECKUX XapaKTEPUCTUK
peakuuii;

- HCIO0JIb30BATh JuarpaMMbl
OeitHMaHa Ui pacueTa BEpOsSTHOCTEH
MPOLIECCOB B3aUMOJICUCTBUS YaCTHUILL;

- 000CHOBATh HEO0XO0IUMOCTh
BBEJICHUS KBAHTOBOT'O UUCJIA «IIBETY;

- TIOJIb30BAaThCA  TEOPETUUECKUMU
OCHOBaMH, OCHOBHBIMU THOHATHUSMH,
3aKOHAMH, MOJEIISIMHU ¢buznkn
aTOMHOTO fpa M  3JIEMEHTAPHBIX
YaCTHILI.

- paccuuThIBaTb ~ MAarHUTHblE U
KBaJpyNoJIbHbIE MOMEHTHI A1IED;

- NPUMEHATh 3aKOHBl COXpPAaHEHUS B
pacnaznax u B3aUMOJIEUCTBUSAX;

- OLICHUBATh BpEMiA JKHU3HU
MIEPEHOCUYNKOB B3aUMOICHCTBUI;

- cTpouth Auarpammbl DeitHmana 175
pacmajia 4YacTHII;

- OLICHUBATh paauyc
(yHIAMEHTAFHBIX B3aHMO/ICHCTBHIA.

OIIK-1.3

Bnaneer HaBbIKamMu
TEOPETHICCKOTO U
9KCICPUMEHTAILHOTO
HCCIEI0OBAHUS
00BEKTOB
npo¢eCCUOHATBHOM
JIEATEIILHOCTH

Bnaners: meToiamMu pacuera
TPOIIECCOB paccesiHus ((hopMyITbI
Pesepdopna );

- METO/IaMHU pacyueTa SHEPTHU CBA3H
(popmymna Baiinzekkepa);

- METOJIaMH OL[CHKU PaIHaIlnOHHON
00CTaHOBKHY;

- METOJIaMHU 3AIUThI OT U3IYUCHHSL,




2. IleJbu MeCTO TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIM MPOrpaMMbl

Hucunmmna «®Pu3uKka aTOMHOTO s[pa M DJIEMEHTAPHBIX YaCTUI»OTHOCHTCA K 0d30601i YacCTH
pabouero yueOHoro raHa.JluciuuinHa u3ydaercs Ha 3kypce B 6 cemecTpe.
Lenu n3yyeHns qUCUUTUIMHBL: «DHU3HKa aTOMHOTO spa M 3JIEMEHTapHBIX YacTUI»
[enbto kypca «Pu3nKa aTOMHOTO siIpa ¥ YaCTHUID) SBISETCS OCBOCHUE CTY/I€HTaMU OCHOBHBIX MOHSTUN U
METOAOBKJIACCUYECKOTO U KBAaHTOBOTO OMNKCAHUS CTPOCHUS M CTPYKTYPBI aTOMHOIO sJpa, MPOLECCOB
SJIEPHOTO pacrajga U B3auMOJICHCTBUS YaCTHUIL
JuctuiuimHa «®PHU3uKa aTOMHOTO spa W DJIEMEHTAapHBIX YacTUI)» 3aKaHYMBACT LUKI IUCUUIUINH
«O6miast ¢pusnka», B KOTOPHIX PacCMaTPUBAIOTCS, B OCHOBHOM, KJIACCMYECKHE MPECTaBlICHUs (PU3UKHU,
WHAUYMHACT O3HAKOMJICHHE C pe3yiabTaTaMd (U3UYECKHX OKCHEPUMEHTOB M  TEOPETHYECKUMHU
Mpe/ICTaBICHUSIMUB 00JIACTH KBAHTOBOM TEOPUHU O CBOMCTBaX MUKPOOOBEKTOB U MAaTEPUH B LIETIOM.
Jlnisi OCBOCHHUSI AMCUUIUIMHBI HEOOXOIMMBI KOMIIETCHIINY, TIPEABAPUTENHHO COPMHUPOBAHHBIE B PAMKax
U3YYEHUs CIeAYIoUMX auciuruinH:kak dusuka, Teopernueckas ¢usuka, JIuHeliHble W HeIMHEWHBIE
ypaBHeHust (usuku, M30panHble rmaBel  Qusuky, KommbrorepHoe MoxaenupoBanue, (OCHOBBI
coBpeMeHHBIX TexHosorui, CoBpemennbie mpodrnembl OKC, KommbroTepHble TexHonoruu, Pemienue
3a7a4 1o npodmo, Gu3nuKa KOHASHCHPOBAHHOTO COCTOSHUS, DU3NUKO-XUMUSI HAHOCTPYKTYPHPOBAHHBIX
MaTepuasoB, BBeqeHue B MarHeTusM UM MarHUTHbIE Marepuansl, Kpuctamiorpadus, DnaexTpuueckue u
MarHuTHBIE u3MepeHuss , Dusuka MNONYNPOBOAHMKOB W TUAJEKTPUKOB, MeTramioBeneHue,
MaTeMaTHYeCKuii aHanu3, muddepeHIanbHbe YpaBHEHHsI, TEH30PHBIN aHaIN3 U BEKTOpHAas anredpa.

UToObI IPUCTYNHUTH K U3YYEHUIO JUCIUIUTMHBI «DU3KKa aTOMHOTO SApa U JIIEMEHTAPHBIX YaCTHIDY
CTYICHT JOJDKEH 3HaTh OCHOBHBIE IMOHSATUS W 3aKOHBI TEPEYUCIICHHBIX BBIINIE TUCIUIUIMH, YMETh
HAXOJUTh NMPOU3BOJHBIC (YHKIMHA U WX TPEACIbl, YMETh MOJIB30BAThCS Pa3IOKeHUEM (YHKIUH B P,
yMeTb pemaTth nuddepeHianbuble ypaBHEHUSI C NMPUMEHEHHEM TPAaHUYHBIX W HAyalbHBIX YCIIOBHIA,
MMETh HaBBIKM HAXOXKICHUSI HEONPEACICHHBIX U ONPEIeICHHBIX HHTETpasioB PyHKIMH. CTYACHT TOJDKEH
MMETh MPECTaBICHUS 00 OCHOBHBIX CPEICTBaX U3MEPEHHI B J1a00paTOpHOM (PU3UUECKOM MPAKTHKYME,
YMETh TMOJB30BaThC HM3MEPHUTEIBHBIMH MPHOOpaMU B paMKax J1abopaTopHOro (PU3HUYECKOTO
MPAKTUKyMa, UMETh HABBIKH PACUY€TOB MOTPEUTHOCTEN MPSIMBIX U KOCBEHHBIX H3MEPEHUN.

OcBoeHueaHHOTO paszfena oOmedl (U3UKH SBISIETCS O00sA3aTENbHBIM 3TallOM MOATOTOBKUA K
U3yYEHHUIO pa3ziesioB Teopetndeckod ¢usuku («KBaHToBas Teopus», «®Du3uka KOHAEHCHUPOBAHHOTO
COCTOSIHUS») M CHICTIHATIBHBIX JUCIUTUINH.

3. Conep:xanue padoueii mporpaMmbl (00beM TUCIUNJIHHBI, TUNIBI U BUABI Y4eOHBIX
3aHATHH, Y4eOHO-MeTOoAN4YecKoe o0ecreyeHre CaMOCTOATEeIbHOM PadoThl 00Yy4AKOIIHXCS)

Copneprxanue paboueil mporpammsl npejacranieHo B [Tpunoxenun Ne 1.



4. @DoHJ OLIEHOYHBIX CpeacCTB MO AMCHUIIJINHE

4.1.IlepevyeHb KOMNETEHUNH UUHIAMKATOPOB JOCTHKEHUsI KOMIIETEHIIHI ¢ YKa3aHHeM
COOTHECEHHBIX € HHMMM 3alJIAHMPOBAHHBIX Pe3yJbTATOB O0y4YeHHUS MO0 IWCHUILIHHE.

Onucanue KpUTEpHEB U HIKAJ OLCHUBAHUS Pe3yJIbTATOB 00y4eHHs MO JAMCUMUILINHE
Kox u ¢popmynupoBka KOMIETEHITUH

OIIK-1 - CriocoOeH MpUMEHSATh COBPEMEHHBIE TEOPETUUCCKHE MOACIN (PU3NUECKUX SBIICHUMH,
MIPOLIECCOB U CUCTEM, a TAKXKE PE3YJIbTAThl IKCIIEPUMEHTAIIBHBIX HCCIIEIOBAHUN B
byHIaMEHTaIbHBIX U IPUKIATHBIX pa3paboTKax;

Kon u PesynbTaThl 00y4eHUS 10 TUCIUILTHHE Kputepuu oneHMBaHus pe3yabTaToB 00ydeHHUsA
HalIMEHOBaHUE
HHINKATOpa 2 3 5
AOCTHIKCHHA «He «Y noBieTBOP 4 «OTIUYIHO
KOMITETEHIIUN YHOBICTBOPHT | e e How «Xoporo» »
eIIbHO»
OIIK-1.1 3HaTh: IToxasbBaer |Hmeer 3HaeT oyt |3HaeT Bcé
3HaeT ocHOBL | CCHOBHEIC OKCHEPHMEHTAIbHBIE JAHHbIC U |monHoe 3HAYUTENbHBIE [BCE,
MATEMATHRE, TEOpeTHYeCKHe MPECTABICHUs O CBOMCTBAX aTOMHBIX [HE3HAHHE npoOensl B JIOIyCKaeT
aaep; MaTtepHana 3HAHWUSIX, HE3HAYUTEI
uznxn, CBSI3b  3aKOHOB  COXPaHEHHWS CO  CBOMCTBAMH WM HMEET | I0IyCKaeT bHBIC
BEMUCIUTEILH | cpyvmveTpum; (bparMeHTapH |CYHIECTBEHHBI [OMIHOKA B
oif OCHOBHEIE 9KCIIepUMEHTAIbHEIE JTaHHbBIE H |ble 3HaHMsI|e OMMOKM B|OTBETax
TEXHUKH U TEOPETHYECKHE OCHOBBI 000JI0UEUHOI MOIeNH siiep;  [HeOoNbIIONH  |oTBeTax
MPOTPAMMHUPOB | OTIMYHE MEXKTY COOCTBEHHBIM M 3KCTIEPHUMEHTATBHBIM [4aCTH
AHUS 3HAUEHMSIMU KBAJPYIOJIFHOTO MOMEHTA S/Ipa; MaTrepHaa,
OCHOBHBIE JKCTIepIMEHTAIbHbIE JTaHHBIE U |J0IycKaeT
TEOpeTHYECKHe MPEICTABICHUS O CBOMCTBAX YAaCTUIl;  [TpyObIe
XapaKTePUCTHKH  TMEPEHOCYMKOB  B3aMMOJCHCTBHIH |OMIHOKH
Mexy (QyHIaMEHTaIbHBIMH YAaCTUIIAMH;
CTPYKTYpY " CHCTEMAaTHKy JaCTHUI]
(cynepMyIIbTUILIETHI);
HOHATHUSL 00 YKPAHUPOBKU M aHTHIKPAHUPOBKHU 3apsijia
(xoH(aiimeHT);
. TEOPETUIECKHE OCHOBBI, OCHOBHBIE OHSTHS 1 3aKOHEI
(HU3UKM ATOMHOTO SIApa U 3JI€MEHTapHbIX JaCTHUII.
OCHOBHBIE MEXaHU3MBI SAEPHBIX PEaKIHi;
OCHOBHEIE 3aKOHOMEPHOCTH B3aNMOJICHCTBHUS
MarHUTHBIX MOMEHTOB JJICKTPOHOB M aTOMHOTO sjpa
MeX1y cOO0H U ¢ BHEITHUMH HOJISIMH;
3aKOHBl  PAJIMOAKTUBHOIO pacrana, o0coOEHHOCTH
MPOLECCOB IMOTJIOMICHNS U U3JTy4YeHus [] - KBaHTOB U
npaBuia oToopa,
3aKOHOMEPHOCTH B3aMMOJICHCTBUE SIIEPHBIX YACTHI[ C
BEIECTBOM M OMOJIOTHUECKUMH CHCTEMAM;
MEXaHH3MBI B3aHMOAEHCTBHS M3IIyISHNS C BEIIECTBOM;
€/IMHUIIBI 103 ¥ aKTHBHOCTH;
OIIK-1.2 VYMeTs: He ymeer Vwmeer, HO| YMeer, VYmeer B
VMeer pemmaTh [ONPEACIATs PasMEpEI, SHEPrUHM CBA3H M MAacchl siep, JIOIyCKaeT JIOMYCKaeT |COBEPILEHC
crapapTHpre |CTMH M H30CIHH 571pa M MOMEHTEI HYKIOHOB, SHEpTHI U 3HAYUTENIbHBIC [HE3HAUUTEN |TBE
npoeccronan |OPOTH peakui; 3 OLIHOKH BHEIE
HCTIONB30BaTh PEIATUBUCTCKUM MHBApUAHT IIPU pacdeTe OIINOKH
BHBIE 33J1a4U C .
KHHEMaTHIEeCKUX XapaKTEePUCTHK PEaKIuii;
TIPUMCHCHUCM yeronp3oars  gmarpammsl  DeifiMana uis  pacdera
CCTCCTBCHHONA |gepogTHOCTEH MPOIECCOB B3aUMOIEHCTBHS YaCTHIL;
YYHBIX U 000CHOBATh HEOOXOIMMOCTh BBEIECHHUS KBAHTOBOTO
OOIIEMHIKEHED |uncia «IBET;
HBIX II0JIb30BaThCS TEOPETUUYECKUMU OCHOBAaMH, OCHOBHBIMU
3HAHUIA, MOHATUSIMHU, 3aKOHAMH, MOJCISIMH (U3HKH aTOMHOTO
METOJIOB sIIpa U 3JIEMEHTapHbIX YacTHII.
MaTeMaTuyeck |PACCTHTHIBATE MArHHTHBIC M KBAJPYIONHHBIC MOMCHTBI
sIep;
Oro aHanaus3a u
OPUMEHSTh 3aKOHbl COXpaHEHHWs B pacmaiax u
MOJIC/IUPOBAHH B3aMMOICHCTBHSIX;
a OLICHUBATh BpeMs JKHU3HH NEPEHOCUYNKOB
B3aUMO/ICHCTBHIA,




cTpouTh auarpammbl deitHMaHa 11 paclaia 4acTull;

OLIEHUBATh PaNyC (PYHIAMEHTATbHBIX B3aUMOACHCTBUIA.
OIIK-1.3 Bnaners : IIpakTnuecku |Bnaneer Bnaneer, Bnangeer B
Buazeer METOJJaMH pacdeTa IponeccoB paccesHus (Gopmyst HE ciabo, JIOMYCKaeT |COBEPIIECHC
HABLIKAMIL Pesepdopna u Mora); BIajeeT JIOIyCKaeT HE3HAUUTEN |TBE

. METOZaMH pacdeTa 3Hepruu cBs3u (Gopmyna 3HAYUTENbHbIC |bHBIE
TCOPETHHIECKOT Baitmzekkepa); OLINOKH OIINOKH
oH METOJaMH PacueTa MarHUTHBIX MOMEHTOB SJEp;
SKCTICPUMCHTA |mMeToaMH OLICHKH PaJHallMOHHON 00CTaHOBKH;
JIBHOTO METOJ[AMH 3aLIUTHI OT U3ITy4IEHHUS;
HCCIIEOBAHMS | METOJaMU pacdeTa Mopora 1 SHEPTUH PEaKIiu;
00BEKTOB
npodeccuoHan
bHOU
JESITEIbHOCTA

KpI/ITepI/IHMI/I OLICHHUBAHUA OCBOCHHAA KOMHGTCHHI/Iﬁ SABJIAIOTCA 68.J'IJ'IBI, KOTOPBIC

BBICTABIIIIOTCS IIPENOJaBaTelieM 3a BUJbl JCSITEIBHOCTH (OLIEHOYHBIE CPEACTBA) IO MTOraM
U3y4eHHst Moy el (pa3/ienoB AUCHUILIMHBI), IEPEUUCICHHBIX B PEUTHHI-TIJIaHE AUCLUIUINHBL.
[lIkana nepeBoga OamioB peWTHHra B MATHOAUIBHYIO IIKaJly HWTOIOBOM OLIEHKH IO

JUCILIUILINHE:

ot 0 110 44 GaI0B — «HEYAOBIECTBOPUTEIILHO»
oT 45 10 59 6annoB — «yI0BIETBOPUTEIHLHOY;
ot 60 110 79 6aiIOB — «XOPOIIOY;

ot 80 1o 110 0aJUIOB — «OTIIMYHOY.

4.2. TunoBble KOHTPOJILHBIE 32/IaHNUS WM HHbIe MATEPHAJIbI, HE00X0UMbIe /1JI5l OLleHMBAHUS
pe3yabTaToB 00y4YeHHs MO IUCHHUILIUHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMU B
00pa3oBaTe/IbHOI MPOrpaMMe HHIHKATOPAMU T0CTH:KeHUs KoMIeTeHnuii. MeToanuyeckune
MaTepHuaJibl, ONpeesolue NPoueaypbl OLeHUBAHNS Pe3yabTATOB 00y4eHUs MO

AUCIHUIIJINHE.
Koa n Pesysbrarel 00y4eHus

HanMMeHOBaHHe O1eHOYHBIE CPEJICTBA

HHAMKATOpa

JDOCTHKEHUSI

KOMIIETEHIIUH
OIlK-1.1 3HaTh:
3HaeT OCHOBBI - OCHOBHBIE dKCIIEPHMEHTAIbHbBIC JaHHBIC H TeOpeTHYecKue npenacrasienus | Tecr,
MaTeMaTUKH, 0 CBOICTBaX aTOMHBIX SJep; penreHue 3amaq
¢busuky, - CBSI3b 3aKOHOB COXPaHEHHS CO CBOHCTBAMH CHMMETPHU; KOHTpOJIbHAs paboTa
BBIYHMCIIUTEIIBHO | - OCHOBHBIE OJKCIIEPUMEHTAJIbHbIC JIaHHbIE M TEOPETUYECKHUE OCHOBBI | JlabopaTopHbIe
i 0007104eYHON MOJENH SIIIED; paboTsl
TEXHUKH U - OTIMYME MEXAY COOCTBEHHBIM M OJKCIEPUMEHTAJbHBIM 3HAYCHHSIMHU
NPOrpaMMHUPOB | KBaJPYHOJILHOTO MOMEHTA SIIPa;
aHus - OCHOBHBIE IKCIIEPUMEHTAJIbHBIC JaHHbIC U TEOPETUUECKHE MPEACTABICHUS

0 CBOMCTBAaX YaCTHII;

- XapaKTePUCTUKU NePEHOCYMKOB
(hyHIaMEeHTAILHBIMU YaCTHIIAMUY,

- CTPYKTYPY ¥ CUCTEMAaTHKY YacTHIl (CyepMyIbTHILICTHI);

- MOHATHUSA 00 SKPAHUPOBKH U aHTUIKPAHUPOBKU 3apsiia (KoH(paHMEHT);

- TEOPETUYECKHAE OCHOBBI, OCHOBHBIC IMOHITHS M 3aKOHBI (DH3HKH aTOMHOTO
siipa U SJIEMEHTapHbBIX YaCTHII.

- OCHOBHBIC MC€XaHU3MBbI S{JlepHI)IX peakunﬁ;

- OCHOBHBIC SaKOHOMepHOCTI/I BSaI/IMO)IeI\/'ICTBI/Iﬂ MAarHuTHbBIX MOMECHTOB
9JIEKTPOHOB U aTOMHOTO S/Ipa MEXKTy COO0OH M ¢ BHEIITHUMH TOJISIMH,

B3aUMOJICHCTBHUI MEXKIY




-. 3aKOHBI PAIMOAKTHBHOTO Paciaja, 0COOCHHOCTH MPOIECCOB IMOTIONICHUS
Y M3JTydeHus [] - KBaHTOB U IpaBmia oToopa,

- 3aKOHOMEPHOCTH B3aMMOJCHUCTBHE SICPHBIX YACTHI[ C BEIIECTBOM U
OHMOJIOTHIECKAMH CHCTEMaMHU;

- MEXaHU3MBI B3aUMO/ICHCTBHS U3ITYICHHUS C BEIIECTBOM;

- SJIMHHUIIBI 103 U aKTUBHOCTH;

OIIK-1.2 YMmeTb:

YmMeer pemiate | - ONpenensaTh pa3Mephl, SHEPTUH CBSI3M M MacCHI siziep, CIIMH U H30CHHH siapa | Tecrt,
CTaHAapTHbBIE Y MOMEHTHI HyKJIOHOB, SHEPTHH U IOPOTH PEaAKIIHIA; pelieHue 3a1ay
npoQeCCUOHANb | - UCTIONB30BaTh PEJSITUBUCTCKUIA MHBAPUAHT MPH PACUCTe KHHEMATHYECKUAX | KOHTPOJIbHAS paboTa
HBIE 3aJ1a4H C XapaKTEPUCTUK PEaKIIHIA; nabopaTopHbIe
MPUMEHEHHUEM - HKCHOJB30BaTh muarpaMmbl  DeliHMaHa A pacyeTa BEPOSTHOCTEH | pabOTHhI
€CTECTBEHHOHA | MPOIIECCOB B3aUMOJICHCTBUS YaCTHIL;

YUHBIX U - 000CHOBaTh HEOOXOAUMOCTh BBEICHHUS KBAHTOBOT'O YHCIIA «IIBETY;

OOIIeNH)KEHEPH | - TIONB30BATHECA TEOPETHUSCKUMH OCHOBAMH, OCHOBHBIMH IIOHSTHSMU,

BIX 3aKOHAMH, MOJETSIMH (PU3UKH aTOMHOTO SiApa U 3JIEMEHTapHBIX YacTHII.

3HaHUH, - pacCUMTHIBATE MarHUTHBIEC U KBAIPYIIOJIHHBIE MOMEHTHI SIAED;

METOZOB - IPAMEHSATH 3aKOHBI COXPAaHCHHUS B pacmagax M B3anMOICHCTBHSAX;

MaTeMaTHYECKO | - OIICHUBATh BPEMs KU3HH ITEPEHOCUYNKOB B3aHMOICHCTBHUI;

T0 aHaJ3a u - cTpouth auarpammel OeffHMana s pacmaja YacTul,

MOJICTIMPOBAHU | - OLIGHUBATH paauyc (PyHAaMEHTAIBHBIX B3aHMOICHCTBHH.

A

OIIK-1.3 Bnagets:

. Bnaneer METOJIaMH pacueTa MporeccoB paccesuus (hopmyisl Pesepdopaa u Tecr,
HaBbIKaMU MorTa); pelieHue 3a1a4
TEOPETHIECCKOT | METOJaMH pacdeTa dHepruu cBs3u (popmyna Baifmzekkepa); KOHTPOJbHAs paboTa
oun METOJAaMH pacdeTa MarHUTHBIX MOMEHTOB SIED; nmabopaTopHEIE
SKCIIEPUMEHTAN | METOJaMH OLICHKH paJHAIlIOHHON 00CTaHOBKH; paboThI

BHOTO METOJAMH 3aIIUTHI OT U3IYICHUS;

HCCIICTOBaHUS METOJIAMH pacyieTa Iopora ¥ SHEPTUU PEaKIIH

00BEKTOB -

npodeccronans

HOI

JIeSITETIbHOCTH

4.3 PedTHHI-ILIAH JUCIUILIHHBI

PeliTuHr—1an qucuIuiMHel npejacrasieH B [punoxenun 2.

3K3aMeHaIII/IOHHbIe OMJIeThI

DK3aMeH SIBJIIETCS OLCHOYHBIM CPCACTBOM IJIA BCEX 3TAIIOB OCBOCHUA KOMHGTGHHHﬁ.

CrtpyKTypa SK3aMEeHallMOHHOTO Ouiera:
bunem cocmoum u3z 08yx meopemuueckux 60npocos, no 0OHOMY U3 Ka#c0020 MOOYIIA.

[TpumepHBIe BOIPOCHI I PYOEKHOTO M IPOMEKYTOYHOT'O KOHTPOJISL:

Monayas 1.5nepuas puzuka

Beenenue. OtkpeiTHe siapa u obuue moustusi. Ceuenue paccesuus. @opmyna Pesepdopra.
Hudpakamonnoe paccessuue yactuil. @opmyna Morra. ®opm-dakrop. Pacnpenenenue 3apsiia B

HYKJIOHE

Anepusrii napk. NZ-guarpamma siep. Macca u sHeprusi cBsi3u Apa. DHEprus OT/IEIeHUs HYKJIOHA,
qyacTUlbl. Y IenbHast sHeprus cBss3u. Jedekt maccol. Moaens @epmu-rasza amns sapa. Mozens
JKUJIKOM Karu 11 aapa. @opmyia Baiiizekkepa.




OcHoBHOE U BO30YyKA€HHOE cocTosHUE siipa. COXpaHSIONecs BeIMYMHBI U KBAHTOBBIE

yucna. Cnun anpa. YerHocts. ToxkaecTBeHHOCTh yacThll. CTaTHYECKUE AIIEKTPOMArHUTHBIE
MOMEHTHI.
Monens sinepHbix o6omouyek. CIMH U 4eTHOCTh B MOJIENH 000J04eK siapa. OrpaHMueHHOCTD
OJHOYACTUYHON MOAEIHN
ob6omouek. BpamarensHbie ypoBHHU sifep. KonebarenbHple ypoBHU sifep. PealbHbBIN saepHBINA
CIIEKTP.
CBoiiCcTBA SAEPHBIX CHII. XapaKTEPUCTUKU JEHTPOHA. 3aps0Basi HE3aBUCUMOCTD SIAEPHBIX CHIL.
N3ocnun yactun u aaep. CruH - opOuTanbHble cuiibl. OOMEHHBIN XapakTep HYKJIOHHBIX
B3auMojieicTBui. Paamanbhas ¢popma saepubix cui. Teopust FOkaBel.
OO011e 3aKOHOMEPHOCTH PAcIaia. o - paAUOaKTHBHOCTb. [3-pacmaj. Y- pacha.
Snepuble peakuuu. 3akoHbI coxpaHeHUs. KuHemaTuka sepHbIX peakuuii. MexaHu3Mbl SAEpHBIX
peakuuii. Ceuenne oOpa3oBaHus coctaBHOrO siapa. Popmyna bpeiira—Burnepa. [psimbie spepHbie
peakuuu
Dddext Meccbayspa BzaumoaelicTBre sSAEPHBIX YACTHUI] C BEIIECTBOM. [IpOX0XKIACHHUE TAKEIBIX
3apsKEHHBIX YacTULl 4epe3 BemecTBO. [IpoxoxkaeHue JIETKUX 3apsyKEHHbIX YaCTHULl Yepes
BeulecTBo. [IpoxoxaeHne y - KBaHTOB uepe3 BelecTBO. J[pyrue MexaHu3Mbl B3aUMOIEHCTBUS
U3JTyYEHUS C BEILIECTBOM:

Moayab 2.2/ieMeHTapHbIe YACTHIbI.

YacTuiibl 1 B3aUMOJCHCTBUSA. Y CKOPUTEIHN YaCTHULl. DJIEMEHTAPHBIE YaCTULIBI.
DKCIEPUMEHTAIbHOE UCCIEIOBAHUE CTPYKTYpPBbI YaCTHUL. THIIbI, pauychl U KOHCTAHThI
B3auMoencTBul yactull. JluarpamMMsl @eiHMaHa JUIsl 3JIEKTPOMAarHUTHBIX B3aUMOIECUCTBUM.
KBaHThI 1pyrux noseu.
Cucremaruka yactun. OCHOBHBIE Y3716l IUarpaMM (QyHIAaMEHTAIbHBIX B3aMMOACHCTBUI. 3aKOHBI
coxpaHenus B Mmupe yactuil. [IpaBuno Hakano — Hammmxumel — ['emn- Manna. KBapku.
KBapkoBas cTpykTypa jerdaiimmx OaprOHOB M ME30HOB. Jlexyruier 6apruoHOB
TpyanocTtu kBapkoBoii Moenu. L[BeT. ApoHbl — HAOOPHI IBETHHIX KBapkoB. [ mroonsl. KX/I.
DKpaHMPOBKA U aHTUIKPAHUPOBKA 3apsiia. AcuMIToTndeckas cBodona. CTpykTypa MpoToHa.
OTtcyTcTBHE KBapKOB B CBOOOJTHOM COCTOSIHUM. JloKa3aTenbCTBa CyLIECTBOBaHMS KBApKOB.
Tsxensle KBapKu
CnaOsle B3aumoseiictBusa. Crabble pacniajipl. 3apsyKeHHbIE U HEUTpasbHble ciadble  TOKH.
Hecoxpanenue yeTHOCTH B cnabbIx B3auMoAeicTBUsX. CHUPaIbHOCTD.
3apsinoBoe conpspkenure. OOpamienue Bpemenu. CPT — teopema. Dtamnbl pa3BUTHS TEOPUA
o0beanHEeHUs B3auMozeicTBuil. Benukoe o0benunenue. CynepcuMMETpUS.
Bcenennasi, cBuaeTenbcTBa 601b110T0 B3phiBa. llepBbie MrHoBeHus Beenennoit. J{o3Be3nHbli
CUHTE3 si7iep. bapuoHHas acUMMeETpusi, OTCYTCTBUE aHTHBellecTBa. Musuusa. 3Be3aHas spa.
SnepHble peakuu B 3Be37aX 3aKIOUYUTEIbHBIEC CTAIUN KU3HU 3Be31. KoHeuHbIe ATanbl
sBomronuu Beenennont Kocmuueckue syym..
Ha ocHOBE 1aHHBIX BOIIPOCOB COCTABJIEHBI TECTOBBIE 3aJaHUs, I03BOJISIONINE KOHTPOIMPOBATh
KayeCTBO YCBOEHHUS CTYJIEHTAaMHU TEOPETUYECKOT0 MaTepralia Kypca. 3aHATHs, Ha KOTOPbIX
MpeAIaraloTCsa TECTOBbIE 3aJaHusl, YKa3aHbl B PEUTUHT - IJIaHE JUCIUIIINHBL.

IIpumep 3K3aMeHALMOHHOIO OMJIeTA:

Munobpuayku Poccutickoit denepanum
OI'bOY BO «bamkupckuii rocyJapCcTBEHHbI YHUBEPCUTET

PU3UKO-TEXHUYECKUN UHCTUTYT
Kadenpa obmeit pusznku

K3AMEHAIIMOHHBINA BUJIET Ne |
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no nucuurinHe «du3rukKa aTOMHOTO AIpa ¥ YaCTULD)
Hanpagnenue 03.03.02 «DU3UKA»

1. SAnepusiit mapk.NZ-nuarpamma cTaOUIBHBIX U JOJITOKUBYIIHUX SJIEP.
2. TpynHocTu kBapkoBoi Mojenu. LIBer.

«YTBEPKAAIO»

77
3aBenyromuii kadenpoit : bamananos M. X.

(moAMHCH) (®.1.0.)

B pamMkax #cronb30BaHHsS MOTYIbHO-PEHTHHIOBOM CUCTEMBI O0YYCHUS U OIICHKH
YCII€CBACMOCTHU CTYACHTOB UTOIrOBas OLICHKA 3HAaHUU CTYACHTA IO AWUCHUIJIMHE ITPOU3BOAUTCH 110
cyMMe 0aJlIoB, IOJYYCHHBIX B paMKaX TEKYIIETo U pyOeKHOTO KOHTPOJIS 3HAHUH, YMEHUH U
HABBIKOB B TCUCHHUE CEMECTpa, U 0AJUIOB, TIOJYyYCHHBIX HA DK3aMCHE.

3a paboTy B ceMecTpe CTYACHT Noiy4aeT 10 70 6ayuioB 3a BBINIOJHCHUE 3a]aHUl B paMKax
TEKYIIEro U pyOeXHOTO KOHTPOJIA U JOTOTHUTENHHO /10 10 6asioB 3a pe3ybTaThl y4acTus B
OJIUMITHAJIC CTYJCHTOB 110 001eit pusuke. [ 1omycka K 3K3aMeHy CTYJICHT JIOJDKCH HaOpaTh B
ceMecTpe He MeHee 35 6aloB.

MakcumanbHOe KOJMYECTBO 0ALIOB, MOJTy4aeMoe CTYICHTOM Ha dK3aMeHe, cocTaBisieT 30
Oasos.

[TepeBon ouenku u3 100-6ammbpbHON B 4eThIpeX0aUIbHYIO IPOU3BOIUTCS CIEAYIOIINM 00pa3oM:
- oTim4HO — OT 80 10 110 6ammoB (Bkitouast 10 moonpuTenbHbIX 0aioB);

- xopoto — ot 60 g0 79 6amnos;
- YAOBJIETBOPUTEIBHO — OT 45 10 59 6aios;
- HEYJIOBJIETBOPUTEIHHO — MeHee 45 6alioB.

Kpurtepun oneHuBaHNs 0TBETA HA JK3aMeHeE!

MaxkcumanbHast orieHka — 30 6alyioB CKIIaJbIBAE€TCS U3 OIICHKH 3a OTBET Ha TEOPETUUECKUE
BOIPOCHI OHITeTa (J1Ba BOMPOCA OLIEHUBAIOTCS MakcuMaiibHO 1Mo 10 6ayutoB Kak/bli), U OIICHOK 32
OTBETHI Ha IOTIOJHUTEIbHBIE BOMPOCHI (JIBa BOMPOCA, OIEHUBAEMBIX KaXIbIi B 5 Oaa
MaKCHUMAaJIBHO).

3a oTBeTHI HAa BONPOCHI OMJIETABBICTABJISAAETCS

- 15-206an/10B, eciau CTYACHT Aall TOJHBIE, pa3BepHYThIE OTBETHI HAa BCE TEOPETHYECKUE
BOIPOCHI OMJIeTa, MPOAEMOHCTPUPOBAJ 3HaAHHE (HOPMYJI, TEPMUHOJIOTUH, TIOHUMaHUe (pu3nueckon
CYTH SIBICHHHA W DKCIIEPUMEHTOB, YMEHHE MOCJIEIOBATEIbHO W JIOTHYHO OTBEYATh HA BOIPOCHI
Ounera B 00beMe peKOMEHIOBAaHHOM JTUTEPATYPHI.

CryneHt 0e3 3aTpyJHEHWH OTBETWJI Ha YTOUYHSIONIME BOIPOCHI TIPENOJaBaTeNss IO
MarepHaiam OuieTa.

- 10-14 6anJ10B BBICTABIISICTCS CTYACHTY, €CITH CTYACHT PacKpbLT 0€3 cephe3HbIX
o1nboK00aTeOPETHIECKUX BOIIPOCa, OJJHAKO MoKa3al mpodens! B 3HaHUAX20-25 % obbema
ounera.He Ha Bce yTOUHSIONINE BONPOCH! OBLTH TaHBI KOPPEKTHBIE OTBETHI.
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- 5-9 6amIoB BBHICTABIISACTCS CTYAEHTY, €CIIM JJaHbI OTBETHI Ha 00a TEOPETHUECKUX BOMPOCA B
o6beme 35-50 %ot moiHOTro oTBeTa. CTYIEHTOM JOIYIIIEHO HECKOJIBKO CYIIECTBEHHBIX OITHOOK B
TOJIKOBAHUHN OCHOBHBIX HOHSITI/Ifl, 3aKOHOB U q)OpMy.]I, OIIMCAaHHUHU OCHOBHBIX 3KCHepI/IMeHTOB.
CTyaeHT He 1aeT yAOBICTBOPUTEIBHBIX OTBETOB HA YTOUHSIONIHE BOIIPOCHI 10 OUJIETY.

- 1-4 fansa BBICTaBISETCS CTYJICHTY, €CJIM OTBET HAa TEOPETUUECKHUE BOMPOCHI
CBHJICTEILCTBYET O HEITOHMMAHUH U KpaiilHEe HETIOJTHOM 3HAaHWW OCHOBHBIX TTOHSATHH, 3aKOHOB H
BKCHepI/IMeHTOB, HUJIN ITOJITHOCTBHO OTCyTCTByeT OTBET HAa OAUH BOHpOC nu I[OHYH_ICHBI Cepbe3HbIe
OImMOKHU ¥ MPOOEIIBI IPH OTBETE Ha BTOPOH Borpoc. Ha yTouHsrom#e BOMpOCH 10 OWIIETY HE
HOJIyLIeHBI OTBETHI UJIN OTBCTHI HA HUX B KOpHe OLHI/I60‘-IHLI.

3a oTBeT Ha HOHOJIHI/ITEJILHblﬁ BOIIPOCHA 3K3AMCHCBbLICTABJIACTCH:

-5 6ayIoB, €ClIi CTYACHT J1aJl UCUEPIIBIBAIOIIIE MTOTHBIM U MPABUIILHBIN OTBET;

- 3 GaJyuta, €ciii OTBET BEPEH, HO JaH HE B IMOJHOM 00beMe y4eOHOM MPOTrpaMMBbl, WITH COJCPIKHUT
HE3HAYUTEIbHBIE OIINOKH;

- 1 GaJu1, eciti OTBET Ha BOIIPOC JIaH, HO COJICPIKUT CEPhE3HbBIE OMMOKU HITH OOJIbIINE TIPOOEITHI B
U3JI0KEHU;

- 0 6ayUI0B, €CiM CTYJICHT HE OTBETUJI MJIM OTBETUII B KOPHE HEBEPHO.

3aaHus 1/ NPOBeIeHUs MUCbMEHHBIX OIIPOCOB (TECTOB)

OnucaHue mecma 1.

Copnepxut 3a1aHus U1 pyOEKHOIO KOHTPOJISl YyCBOGHUS MaTepraa NepBbIX 8 jpekuui (Moayis 1).
TecTtbl pa3melieHbl B KOMITbIOTEpHOU 0a3e ganHbixbamly

Tect paccunTaH Ha 45 MUHYT, COCTOUT U3 25 3aJjaHU.

Kaxxnoe 3ananue tecra ouenuBaercs B 1 6ai.

Ipumep 3a0anuii sapuanma mecma 1.

1.Camplii XxapakTepHBbIi pa3Mep B siAepHON pusuke ?

1) 1em; )10%em; 3100 em; 4108 em

2.Heobxonumoe ycioBrue MpUMEHUMOCTH 3aKOHOB KIIAaCCHUECKON pu3uku ?

DAX - A p~F 2) Ax - A p>Ti

3)AX - A p>>hd) Ax - A p<h
3.CocTaB aTOMHBIX siaep ?

Hp+e 2)p+n 3Hp+[[4Hp+IT
OnucaHue mecma 2.

ConepxuT 3a1aHus Ui TEKYIIEr0 KOHTPOJIsSI YCBOCHMsI MaTepHralla BTOPOU IMOJOBUHBUIEKIINOHHOTO
Kypca (Monyib 2). TecTbl pa3merieHsl B KOMIbIOTEpHOU 0a3e naHHbx baml Y

Tect paccunTtan Ha 45 MUHYT, COCTOUT U3 25BOMIPOCOB.

Kaxnoe 3amanue tecrta oreanBaercs B 1 6aut.

Ipumep 3a0anuti éapuanma mecma 2.

1.Kakum 3aKk0HOM COXpaHEHHMs 3arpelieHa peakuus P+e —2Y(aHHuruisnus aromMa Bo10poia)

1)3akoHOM coxpaHeHUs: MacChl. 2)3aKOHOM COXpPAHEHHUs CIIMHA.
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3)3akoHOM COXpaHEeHHUs OAPUOHHOTO 3apsiza.

4)3aKOHOM COXpPaHEHHUSI YETHOCTH.

2.Kakoe cBOICTBO 37IeMEHTapHBIX YACTHIl HY)KHO CUUTATh CAMBIM TJIaBHBIM ?
1)OtcyTcTBHE BHYTPEHHEH CTPYKTYPBI

2)CriocoOHOCTh MTPOHHUKATh B 00JIACTh CBEPXMAJIBIX PACCTOSHUI.
3)CnocoOHOCTh POKIATHCS B CTOJIKHOBEHUSX C IPYTUMH YaCTHIIAMH.
4)Y4actue B pa3IMYHBIX TUIAX B3aUMOJICHCTBHM.

3.13 Kakoro COOTHOIIEHUS CJICAYET BOSMOKHOCTD POXKIACHUA HOBBIX YaCTHUIl B CTOJIKHOBCHUAX ?
— 2 — 2
l)E:hV 2) Epe_}],_ mC 3)EO_mOC 4)EKI/IH: Epeﬂ.'

Bonpocs! 111 cemuHapos

Cemumnap 1: Pemenue 3ana4 Ha TeMy «PaccesHue 3JIeMEHTapHbIX YaCTULL U Pa3MEpPbl aTOMHBIX
aaep».

ITpumeps! 3anay:

1. Anbda-yacTuiel ¢ KHHETHYECKOH sHeprueit T = 6.5 MaB ucnsIThIBatoT

pe3ephopIoBCKOE paccesiHre Ha spe 30m0Ta - Au. OnpenenuTs: 1) mapamerp

CTOJIKHOBEHUS b 1iis anbda-gacTuir, HAOIIOIaEMBIX TIOJ] YTJIOM = 90°;

2) MUHMMAJIBHOE PACCTOSIHUE rmin COJMKEHUS aab(a-dyacTHIl C SAPOM;

3) xunerndeckyto (T') u 4) norenumanpayto (E') sHeprun ansha-gacTuil B 3Ton

TOUKE.

2. IlpotoH ¢ kuHeTnueckoi sHeprueit T =2 M»sB HaneraeT Ha HenmoABHKHOE s11po197Au.
Onpenenuts quddepeHnnanbHoe ceueHue paccesHus Ha yroi = 60° . Kak n3aMeHUTCs BelnUYMHa
TG depeHIMaTBHOTO CEYEHHS pacCesiHUS, €CIM B KAUECTBE PacCEUBAIOIIETO A1pa BeIOpaTh 27A17
3. BBIUMCINUTB CEYEHHE PACCESIHUS @ -YaCTHIIbI C KNHETHYeCcKoM 3Hepruei T =5 M»aB
KYJIOHOBCKUM ToJieM siipa 208Pb non yrnamu 60:s1e 900

.CemuHuap 2: Pemienue 3anau Ha TeMy «OHeprus cBs3u saep. KanenbHas Monens

AIpar.

ITpumeps! 3anay:

1. BBIYMCINTB YIAENBHYIO SHEPTHUIO CBSI3H JUIA SApa 2c.

2. HaiiTu sHeprum oTAeNeHnss HEUTPOHA U ITPOTOHA OT sIpa 2c.

3. Haiitu sHepruto otaenenus anbQpa-yacTHIIbI OT 2c.

Cemunap 3: Pemenue 3a1a4 Ha TeMy «PaaroakTHBHOCTB.

ITpumeps! 3amau:

1. AxTHUBHOCTB Ipenapara 32p paBHa 2 MkKu. CkosbKO BECUT Takoi npenapar?

IepuoJ roiypacnaaa paseH 14.5 cyrok.

2. B pesynbTaTe a-pacnaja pagui 2°Ra npeBpauiaercs B panoH 222Rn. Kakoi

00BeM pajioHa IPU HOPMAJIbHBIX YCIOBUAX OyJeT HaXOQUThCs B paBHOBecuH ¢ 1 1 panus? [lepuon
nonypacnaaa 226Ra T1/2(Ra) = 1600 net, 222Rn - T1/2(Rn) = 3.82 nus.

3. YnensHOE conepkaHUE U30TONa Y, YCBOEHHOTO JIEPEBOM IIPHU €r0 )KU3HU, 3aTEM YMEHBIIAETCS
BCJenCTBUE [ |-pacmana ¢ mepuonoM noxypacrnaga 5700 ser. OnpenenuTs BO3pacT ACPEBIHHOTO
TpeaMeTa, OOHAPYKEHHOTO IPH PACKOIKAX, eCIM yIelbHAs aKTHBHOCTH ““C 3TOTO mpeaMera
coctasiisieT 0,1 OT yeIbHOM aKTUBHOCTH CBEXKECPYOIIEHHOTO JepeBa.

4. Vcnonw3ys popmyny Baiiizekkepa, OlleHUTh, HAYMHAs ¢ KAKOTO MacCOBOTO

qycila CTAHOBUTCS] DHEPT€TUYECKU BO3MOXKHBIM || -pacnaa. Oteet: 150 Al .

5. OueHuTdb NMepHoJ Moaypacnaga pagioakTUBHOIO Spa, UCIYCKAIOIIErO
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[l-yactuusl ¢ sueprueit 1 MsB, ecnu siapo 90Th232 HMMeEET NEPUOJ MoJIypacnana

101.4 10 T [1[1 nmer m ucnyckaeT [/-gacTuiel ¢ 3Heprued 4 M»aB, a mns siapa 84P0212 (507 (i

nonypacnaaa 73 10 T [ 1 cu 8,8 ELJ [J M»sB. OtBer: 843.2 10 T [ [

JeT.

Cemunap 4.Pemenue 3a1a4 Ha TeMy «9JIEMEHTapHbIE YACTULIBI U UX

B3aMMOJICIICTBHE.

1.01eHnTh MaKCUMAIILHOE PACCTOSIHUE, HA KOTOPOM BO3MOYKHO B3aMMO/ICHCTBUE HYKJIOHOB ITyTEM
oOMeHa BUPTYaJIbHBIM T - ME30HOM.

2. OnpeienuTh KBAaHTOBbIE YnCIa YacTUIbl X B peakuuu K + p— Q + K™ + X,

3. PaccunrtaTh MaKCUMaIbHYIO SHEPTUIO U UMITYJIbC MIO3UTPOHA, 00Pa3yIOIIETOCs B CIEAYIOLIEM

pacmaze: T — €+ Ve + 7.

4. OnpenenuTs YacTUIly X, 00pa3yIolylocs B peaKIMK CUIBHOTO B3aUMOJICHCTBHS:

P+ p—o I +m +X

5. HapucoBaTh nuarpaMMbl B3auMOJIEHCTBUS P-p, N-N, p-N Ha KBAPKOBOM YpPOBHE.

Kpumepuu oyeHku pewieHus1 3aday4 Ha cemuHape (8 6a.a1ax):

-5 bannossvicmasnsemcs cmyoeHmy 3a 8epHoe peuieHue 3a0aiu y O0CKU.
TemaTnka jJjadbopaTopHbIX padboT

(maboparopust snepHoit puzuku aya.Ne211)

1.JTaGopatopHas pa6ota Nel M3ydeHne TpeKOB 3apsyKEHHBIX YaCTHUI]

2.JIaboparopHast pabota Ne2 OmnpenencHrne MaKCHMaITbHOW SHEPTUU OeTa-4acTUI] METOJIOM
HOTJIOIICHHSI

3.Jlaboparopuas padota Ne3 M3ydueHre KOCMUYECKOTO H3TYICHUS B CBUHIIC

4.JlaGopatopHass pabora Ned OmpeneneHue BpPEeMEHU >KU3HM MIOOHOB M KOHCTAHTBI CJIab0Oro
B3aUMOJICUCTBUSA

5.Jlaboparopnast pabota NeS5J[o3umeTpust U 3a1uTa OT HOHU3UPYIOIIETO N3TYyYSHUS

6.JIaboparopHast pabora Ne6O1eHka paHaiiOHHONH 00CTAaHOBKU Ha 00BEKTE

7.JTaboparopHas pabota Ne/ OueHka macchl U BpeMeHMKU3HUK+- Me30Ha U 1iM6/1a -rHrepoHa
8. JTabopartopHas padora Ne® VcciienoBanre paiOaKTUBHOCTH BO3IyXa , 00YCIOBICHHOM
CoJIepKaHNEM pajioHa

Brimonaenue 5 1abopaTtopHBIX padOT CTYIEHTOM — SBIISIETCS YCIIOBHEM IMOyYSHHE 3a4eTa Mo
JUCLUTUIMHE.

Kpumepuu ouenku (¢ oannax):

— 3 0a/171a BBICTABISETCSI CTYACHTY, €CJIM OTYET BBIMIOJIHEH MO BCEM TPEOOBaHUSAM, aKKYPaTHO
n 0e3 ommnooK;

— 106a1 BBICTABISETCS CTYJCHTY, €CIIM OTUYET BBIIOJHEH MO TPEOOBaHUSIM, HO HEAKKYpPaTHO U
JIOTTYIIIEHBI OITHOKH;

— 0 6a//10B BBICTABIISICTCS CTYJCHTY, €CITU OTYET HE BHITIOJTHEH.

3ammra 1a0opaTtopHoii padoThl (YCTHBINA 0ONPOC)
3ammura 1a60paTOpHON pabOTHI (YCTHBIN OMPOC) SBISETCS OIEHOYHBIM CPEJCTBOM ISl BCEX
ATAINOB OCBOEHUS KOMITETEHIIUH.
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CTpyKTypa yCTHOro onpoca:
VYCTHBII 0NPOC COCTOUT U3 JBYX TEOPETHUECKUX BOMPOCOB, HA KOTOPBIE CTYJIEHT JIOJDKEH B
Teuenue 60 MHHYT OaTb B YCTHOM BUAC UJIM B IMCBMCHHOM BHU/JIC pasBepHyTHﬁ OTBCT.
Kpurepun onenuBanus:
—2 OaJula BBICTABISETCA CTYIEHTY, €CIM CTYAEGHT OTBETWJI Ha IIOCTABJIECHHBIH BOIPOC
HOJHOCTBIO BEPHO WJIM C HEOOJIBIIUMH OIIMOKaMH.
— 1 6as11 BBICTABIIsICTCSI CTYJICHTY, €CJIN CTYAEHT PACKPbUI BOIIPOC HAMOJIOBUHY.

— 0 6a/J10B BBICTABIISICTCS CTYIEHTY, €CIIM OTBET CBHJIETEILCTBYET O HETIOHMMAHUU U KpaiiHe
HEINOJIHOM 3HAHWU OCHOBHBIX IMOHSATHUH M METOJOB WU CTYIEHT PacCKpbUl BOIPOC MEHEE, YeM
HaIOJIOBUHY

IIpumepHbIe BONPOCHI 111 MPOBEeHHs YCTHOTO 0Npoca:

[TpumepHBIE BOIPOCHI IPUBEACHBI B METOAMYECKUX YKa3aHUSIX K TaOOpaTopHbIM paboTaM

Kputepusimu onieHuBaHMs SBISIOTCA Oallibl, KOTOPHIE BBICTABISIOTCS MPENOJaBaTeIeM 3a
BUJIBI JIEATEIILHOCTU (OLICHOYHBIE CPEACTBA) MO HWTOraM H3yYeHHs MoOjayJied (pas3zesoB
JUCIUIINHBI ), IEPEYUCICHHBIX B PEUTUHT-TIJIaHE TUCIUTUINHBI.

Kpumepuu ouenku (¢ oannax):

—1 ©0ajayn BBICTaBISETCS CTYACHTY, €CIM CTYIEHT OTBETWJ Ha IIOCTaBJICHHBIM BOMIPOC
MOJIHOCTBIO BEpHO WU OoJiee, YeM HATIOJIOBUHY.

— 0 6a/1710B BBICTABIISCTCS CTYACHTY, €CIIM OTBET CBUICTEIHCTBYET O HEIIOHUMAHUH U KpaiiHe
HEMOJHOM 3HAHWU OCHOBHBIX MOHATUH M METOJOB WIIM CTYACHT PACKpbUI BONPOC MEHEe, YeM
HaIlOJIOBHUHY.

3agaHus 115 NMCbMEHHOM KOHTPOJILHOH padoThl

[TucbMeHHast KOHTpOJIbHASIPEHA3HAYCHA U1l PYOEXKHOI0 KOHTPOJISI YCBOSHHSI MOyJIs 2.
KonTponbHas cocTouT U3 nsaTH 3a1a4. Bpems Boinonnenus — 45 munyt. Kaxaas 3agaua
olieHuBaercs B 1 Ga.

Onucanue MeTOIMKHU OLIEHUBAHUA 32124 KOHTPOJIbHOM padoThl 1:
- 1 Gann BeICTaBIIsACTCS CTYJCHTY, €CITU 3ajaua pelieHa abCOM0THO BEPHO WM B PEIICHUH €CTh
HEeOOJIBIINE OIIUOKU

- 0.5 Ganna BeIcTaBIsACTCS CTYACHTY, CCJIM JOIMYHICHA HCIPUHIUITNAJIbHASA omuoKa B HCXOOHBIX
YPaBHCHUAX,; HO IPUCYTCTBYIOT IMTPABHUJIbHBIC PACCYXKICHUA U I[CI\/’ICTBI/ISI, HaIlpaBJICHHBIC HA
MMOJIy4YCHHEC OTBeTa(3az[aqa peuicHa HaHOJ'IOBI/IHy);

0 GayToB cTaBUTCS IIpU OTCYTCTBHUH OTBCTA UJIU IIPU NOJHOCTHbKO HEBEPHOM PCIICHUHN UJIU KOT'la
PEIICHNUE HEC COOTBETCTBYET YCJIOBUIO 3a/1a4H.

[Tpu cyMMHpOBaHUU OLIEHKA OKPYTJISETCS 0 1€JIOT0 3HAYCHHUS.
MakcumanbHasi OIIeHKa 32 KOHTPOJIBHYIO padoTy — 5 Gaios.
KonTponbHas paboTa cuuTaercs BHIIIOJTHEHHOMN, eclii HabpaHOo He MeHee 2.5 6aioB u3 5.

IIpumepbl BApHAHTOBNIHCHLMEHHONH KOHTPOJIbHON PadoThI:

Bapuanr 1

1.0O1eHnTs MaKCUMaJIbHOE PACCTOSIHUE, HA KOTOPOM BO3MOKHO B3aUMOJIEHCTBHE HYKJIOHOB ITyTEM
oOMeHa BUPTYaJIbHBIM T - ME30HOM.
2. OnpeienuTh KBAaHTOBbIE YMCIA YacTUIbL X B peakuuu K + p— Q + K™ + X,
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3. PaccunTtaTh MaKCHMAaJIBHYIO SHEPIHIO U HMITYJIbC IO3UTPOHA, 00PA3yIOMIErocs B CIeIYIOmEM
pacnaze: T — € + Ve +V_.

4. OnpenenuTh yacTUIy X, 00pa3yIoNIy0cs B PEaKIIMK CHIBHOTO B3aHMOICHCTBHSA:

P+ p—o I +m +X

5. HapucoBathb uarpaMMbl B3aHMOJICHCTBHUS p-p, N-N, p-N Ha KBAPKOBOM yPOBHE.

Bapuant 2
1. Onpenenuts mopor peakiyu GOTOPOKIACHHS T - ME30HA Ha JeiiTpone y+d— p + pr.
+ + N
2. Iloka3zats, 4yTo peakuus pacnaga K™ — p +v,; — peakuus cinadoro B3auMOJCHCTBHA.
3. [Ipy aHHUTWIISILIUU p U P B COCTOSIHMM TOKOSI BO3HUKAIOT 4 3apsDKEHHBIX T - Me30HA. B kakux

Ipeienax MOKET MEHIThCS KUHETUUECKask SHEPT U KaX/10T0 U3 HUX?

4. Onpenenuts yactuly X, 00pa3youytocs B peakliii CUIIbHOIO B3aUMOJEHCTBU:
K'+p—>K++KO+ﬂ;O+X

5.Iloka3atrp, 4To 6€3 BBEIEHUSI HOBOT'O KBAHTOBOI'O Unciia "[BET", MMEIOLIETr0 TPU BO3MOKHBIX
3Ha’yeHMs, KBapKoBas cTpykTypa A™*, A", Q npotuopeunt npuiumy Haymm.

3avyeTHast KOHTPOJIbHAasI padoTa.

Y4eOHbIM IJIAHOM 711 TPOBEPKHM YPOBHS YCBOEHHUS HEOOXOIUMBIX KOMIIETEHIUI
PeyCMOTPEHAa KOHTPOJIbHAs paboTa, KOTOpask MMEET CTaTyC MTOTOBOM, 3a4eTHOW KOHTPOJIBHOMN
paboTHI MO MPAKTHYECKUM 3aHATUAM (pelieHue 3aaad). BeimoaHeHne 3TOH KOHTPOIBHOM PabOThI
SIBIISIETCST 00SI3aTEIIBHBIM YCIIOBUEM JIOMTyCKa K dKk3aMeHy. KoHTpobHast paboTa comepxuT 5 3amad,
Bpems BhinosiHeHus 90 munyT. Pemienue onHoit 3anaun onenuBaetcs B 20 0amos.

IIpumep BapuaHTa 3a4eTHOI KOHTPOJILHOMH PadoThI.

Bapuanr 1
1. BBIUMCIUTh KUHETUYECKYIO SHEPTHIO MPOTOHA C UMITYIbcoM 5 MaB/c.

2.. Kakast aHeprus BbIETUTCS pU 00pa30BaHUM OL-4ACTHULbI U3 IBYX JEHUTPOHOB. Y AenbHas
SHeprus cBsi3u aeiirpona 1,1 MoB, sapa *“He — 7,07 MaB.

3. OueHuTs yroim, npu KOTOPOM B pacCesHUU IEKTPOHOB ¢ dHepruen 600 M»aB Ha sapax onosa

JTOJIKEH HaOJII01aThCs EPBbIN AUPPAKIIMOHHBI MUHUMYM.

4. Kunetnueckasi 3HEprus o, - YaCTHUL, UCITYCKAEMbIX *2Ra (aromHas macca 226,02536 a.e.M.),
paBHa 4,78 M»B, a sHeprus oT1a4u KOHEYHOTO A1Ipa 222Rn — 0,09 MoB. Yemy paBHa
aToMHas Macca 22Rn?

5. Paccunrath 101JIEpPOBCKOE YIIUPEHHUE CIIEKTPaIbHON JIMHUU ¢ 3Hepruen 1 M»B npu koMHaTHOM
temneparype (T = 300 K).

Bapuant 2
1. OnpeaenuTs UMITYJIBC T-ME30HA, €CJIU €ro KuHeTndeckas sueprus 200 M»B.

2. Kaxoe si[po MOKET 00pa30BaThCs IPH CITMSHIH ABYX siep CLi 1 Kakas SHeprus BHIICIHTCS IIPH
TOM?
3. OueHUTH HEPTHUIO AIEKTPOHOB, €CIIH IIPH X PACCESHUU Ha s/Ipax CBUHLA IIEPBbII
TG paKIUOHHBII MUHUMYM HaOI0AaeTcs Mo yriaom 7°.
4. PaccunTaTh KMHETHYECKUE SHEPTHHU 0. - YACTHUIIBI U KOHEUHOTO spa, 00pa3yoUIuxcs MpH o -
pacmaje 2l2gj,
5. Onpenenuts TUIBI U MYJIBTHUIIOJIBHOCTHY - IEPEXOJI0B!
N1 —-0,21"—-0,3)2—0%,4)2"—3,52"-3"6)2" 2"
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Onucanue MeTOIUKHU OLIEHUBAHUSA 32/1a4 324e€THON KOHTPOJILHOM PadoThI:

- 16-20 6annoB BBICTABIISIETCS CTYJEHTY, €CIIN MPEACTABICHO MOJTHOE PEIICHUE 3a]]a4H, KOTOPOE
MOJKET COJIEPIKATh MEIIKFE HETOYHOCTH MJIM HEJJOCTATOYHYIO apT'yMEHTAITUIO IIIaTOB PEIICHHUS,

- 11-15 GaninoB BBICTABIISIETCS CTYJAEHTY, €CIIM IIPH BEPHOM PEIICHUH B 00IIIeM BUIE AOIYIIIEHA
OIIMOKa B YHCIIOBBIX pacyeTax WU MPU MPABIILHOM OTBETE OMYIEHBI HEKOTOPHIC
POMEKYTOYHBIC 3TAIbl PEIICHUS WK JONYIICHA HEIPHUHIIUITHAILHAS OIIMOKA B HCXOIHBIX
YPaBHECHHUSIX;

- 6-10 GaIoB BBICTABISIETCS CTYACHTY, €CIIU OTCYTCTBYET OJIHO M3 HEOOXOAMMBIX HCXOTHBIX

YPaBHEHUH WM JOMYILEHA IPUHLIMIIAAIbHAS OIIMOKA B UCXOHBIX YPaBHEHUSX, HO IPUCYTCTBYIOT

NpaBWIBHBIC PACCYKICHUS U JCUCTBHS, HAIIPABJICHHbBIC Ha MTOJy4eHHE OTBETA

- 1-5 Gay10B BBICTABIISIETCS CTYICHTY, €CJIM BEPHO 3aIIMCAaHA TOJIBKO YaCTh HEOOXOMMBIX
MCXOJHBIX YPaBHEHUH, IPU 3TOM OTCYTCTBYIOT KaKHe-TH00 MaTeMaTHYECKHe PeoOpa3oBaHus,
HarpaBJICHHBIC HA MTOJyYSCHHE OTBETA UM OHH OIIUOOYHBI.

- 0 6a1I0B CTaBUTCSA NPU OTCYTCTBHH OTBETA WJIU IIPH TIOJIHOCTHIO HEBEPHOM OTBETE MJIM KOTAA
pELIEHUE HE COOTBETCTBYET YCIOBHIO 3a1a4H.

Kpurepun oueHuBaHMsI 0CBOCHUS KOMIIETEHIUI 110 32a4e€THOI KOHTPOJILHOI padoTe

Dramnsl Pesynbratel 00ydeHust Kpurepuu ornieHnBanus
OCBOEHUSA
«He «3aYTEHO»
3a4TEHO»
OIIK-1.1, 3HaTh: He 3Haer 3HAET

- OCHOBHBIE DJKCIEPHUMEHTAIbHBIE JAaHHBIE U  TEOPETHUYECKHUE
MIPECTAaBIEHNS O CBOMCTBAX aTOMHBIX SEP;

- CBA3b 3aKOHOB COXPAHEHHS CO CBOWCTBAMH CUMMETPHU;

- OCHOBHBIE JKCIEpUMEHTAIbHbIC TaHHbIE U TEOPETHUYECKHE OCHOBBI
000JI0YCUHO MOJIEIH SITIEP;

- OCHOBHBIE DJKCIIEPHMEHTAJbHBIC JaHHBIE U  TEOPETHUYECKUE
IIPEJCTaBICHUS O CBOMCTBAX YaCTHII;

- XapaKTCpUCTUKU  IEPEHOCUYMKOB  B3aUMOJEHCTBUH  MEKIY
(byH/1aMEeHTaIbHBIMU YaCTUIIAMH;

- CTPYKTYPY M CHCTEMATHKY YacTHII (CyIepMYJIbTUIIETHI);

- TmoHATHA 00 OSKpPaHWUPOBKM M  AHTHIKPAHMPOBKH  3apsia
(xoH(aiimMeHT);

- TEOpEeTHYECKHE OCHOBBI, OCHOBHBIE MOHSTHS M 3aKOHBI (PH3HUKH
aTOMHOTO s/Ipa U 3JIEMEHTapHBIX YacTHULL.

- OCHOBHBIE MEXaHHU3MBI AJICPHBIX PEAKIIUH;

- OCHOBHBIE 3aKOHOMEPHOCTH B3aMMOJICHCTBUS MarHUTHBIX MOMEHTOB
3JIEKTPOHOB M aTOMHOTO A/pa MEXKAy c000il 1 C BHEIIHUMHU TOJISIMHY;

-. 3aKOHBl PAJAMOAKTHBHOTO pacmaga, OCOOEHHOCTH IIPOILIECCOB
MIOTJIOIIEHHS U M3JIy4eHHs [] - KBaHTOB U IpaBuiia 0T0opa,

- MEXaHU3MBI B3aUMOJICHICTBHS H3ITyUEHHS C BEIIECTBOM;

- €JMHULBI 103 U aKTUBHOCTH;
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OIIK-1.2,

YMmers:

- ONIPEIEISTh PAa3MEPBI, SHEPTUH CBSA3M M MAcCHI SIAEP, CIIMH U M30CTIHH
s,Apa ¥ MOMEHTBI HyKJIOHOB, SHEPTUH U TIOPOTH PEaKINH;

- WCHONB30BaTh  PEIATUBUCTCKMHA  WHBAapHAaHT TIPH  pacuere
KHHEMaTHIECKUX XapaKTEePHCTHK PEAKIIUIH;

- HCNONIb30BaTh auarpammbl PeilHMaHa JUIsl pacdyeTra BEpOSITHOCTEH
MIPOLIECCOB B3aNMOAEHCTBHUS YaCTHII;

- 000CHOBaTh HEOOXOIUMOCTh BBEJCHHUS KBAHTOBOI'O YHCIIA «I[BETY;

- TOJIb30BaThCA TEOPETHUYECKUMH OCHOBaMH, OCHOBHBIMH TOHSITHUSMU,
3aKOHaMH, MOJEISIMA (U3UKK aTOMHOTO sApa M O3JIEMEHTapHBIX
4acTull.

- pacCUUTHIBATH MarHUTHBIE U KBaJAPYIOJIbHBIE MOMEHTHI SAEP;

- IPUMEHSTH 3aKOHBI COXPaHEHUs B pacnajax ¥ B3aUMOIEHCTBUSAX;

- OLICHMBATh BPEMS JKH3HHU NIEPEHOCUYNKOB B3aUMOICHCTBHH;

- cTpouTh Auarpammbl DeilHMaHa AJis pacnaja 4acTull;

- OLICHMBATh pagnyc (HyHIAMEHTAIBHBIX B3aNMOICHCTBHUI.

He ymeer

VmMeer

OIIK-1.3,

Bnanets:

METOJIaMH pacueTa rporeccoB paccesHus (Gopmyinsr Pesepdopna n
Mortra);

METOJIaMH pacueTa 3Hepruu cBsizu (popmyna Baiiizekkepa);
METOAaMM pacucTa MarHuTHbIX MOMCHTOB SAI€P,

METO/IaMU OIIEHKH PaJalluOHHON 00CTaHOBKH;

METOAAaMHU 3alllUThI OT U3JTYUCHUA,

METOJIaMH pacyeTa opora U YHEPriy peaKkiuu

He Bimaneet

Bnageer

KpI/ITepI/IflMI/I OLICHUBAHUS OCBOCHUA KOMHGTGHHI/Iﬁ CJIy’Kart 6aJ'IJH)I, IMOJIYYCHHBIC 3a BBIITOJIHCHHC
3a4eTHOM KOHTPOJIBHOM paboThl. Kaxknoe u3 msitu 3apanuii onenuBaercs B 20 6aUios,
MaKCHUMaJibHasi CyMMapHasi OLIeHKa 32 KOHTPOJIbHYIO padoty -100 6amios.

[Ikana nepeBosa cymMmMapHOTro Oajuia B IByXYPOBHEBYIO OLICHKY:
- 0-59 0ayIoB — «HE 3a4YTEHO»
- 60-100 6ayUIOB — «3aUTEHOY.

5. YueOHO-MeTOAMUYECKOe U HH(OPMAITUOHHOE O0ecledeHne JUCIMTTHHbI

5.1. IlepeyeHb OCHOBHOI U JONOJHUTEJIbHOH Y4eOHOI JIUTEPaTypPhbl, HEO0OXO0AMMOM IS

1. KanuronoB, Uropr Muxaiinosuu. Beenenne B ¢usuxy sapa u uactun [Tekcr]

O0CBOCHUSA NTUCHUIIJINHBI

OcHoBHas JiuTepaTypa:

yueb.m3maanue / M. M. Kanutonos. - 4-e uzn., - M. : ®USMATIIUT, 2010. - 512 ¢. 6ubm.

Baml'V umeercs 22 5k3.]

2.

Hponos N.E. 3amaun no kBanTOBO# (pusnke : yued.mocodue /st By30B. 2-H31.,

ucnp. — M. :@usmatnut, 2001 .— 215 c. [B 6ubn. baml'y umeercs 50 sk3. uzza. 2001 r.+
21 9Kk3. m3a. 1991 1. ]

3.
KBanToBas onrtuka. AToMHas (bHBI/IKa. duzuka TBEPAOro TEJa. ®du3uKa aTOMHOTO sApa u

snemMeHTapHbIX yacTull .— 320 c. [B 6ubn. baml'y umeercs 30 sx3.+6 (2007.

CagenneB U.B. Kypc ob6me#t duszuku. U3a. 6-¢, crep. — CIIO. : Jlans, 2006 . - T.3:

ACTPEJIb)+33 (KHOPYC-2009)]
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4 Uponos N.E. 3amaum no kBaHTOBOM (pu3uKe : yued.mocodue st By30B. 2-U31., HCTIP. —
M. :@®uzmatiut, 2001 .— 215 c. [B 6ubn. bamlV umeercs 50 sx3. u3a. 2001 r.+ 21 7k3.
m3a. 1991 r. |

JonoJHuTeILHAA JTUTEPATYypA:
1. Uponos N.E.. KBantoBas ¢usuka. OCHOBHBIE 3aKOHBI. 3-¢ u31. M. : BUHOM.
JlabGopatopust 3nanuid, 2010 .— 256 c. 25 3k3

5.2. [lepeuyens pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/HTEepHeT» U MPOrPaMMHOTI0 obecriedeHusl, HeOOXOAUMBbIX /1JI51 0CBOCHUS
AUCHUTLTHHBI

1.Kanurtonos, Urops Muxaiinosuu. Beenenue B ¢pusuky siapa u yactun [Tekcrt] : yueO.
uznanue / 1. M. KanutoHos. - 4-e u3n., - M. : ®USMATIIUT, 2010. - 512 c/loctyn k
TEKCTY DOJCKTPOHHOTO U3JaHMUsI BO3MOXKEH dYepe3 DIEeKTPOHHO-OMOIMOTEUHYIO
cucreMy«YHuBepcurerckas Oubnmoreka online .— ISBN 978-5-9221-1250-5 —
<URL:http://www.biblioclub.ru/book/75503/>

2. Yactuupl u aromsble sapa M: Hzn-so JIKWU b.C.Hmxanos, W.M.Kanutonos,
HILKOaua 2007 Hoctym K TEKCTY 3JIGKTPOHHOTO U3JIaHMUsI BO3MOYKEH uepes
DIEeKTPOHHO-OUOIMOTEUYHYIO CUCTEMY W3/1aTeNbCTBA "Jlanp"

<URL:http://e.lanbook.com/books/element.php?pll id=443>.

3. CasenbseB U.B.. Kypc oOmieit ¢pusuku [DnekrpoHHbIit pecype] : B 5-tu 11. / U. B.
CasenveB .— CII6. : Jlanp, 2011- .— T. 5: KanTtoBas onrtuka. ATomHas (u3HKa.
®wusuka TBepaoro tena. GU3nMKa aTOMHOTO Spa M AIEMEHTAPHBIX YacTHUI] .— S5-€ U3/I.
— 2011 .— 384 c. [JlocTynm K TEKCTy 3JIEKTPOHHOTO H3JaHHMs BO3MOXKEH uepes3
DIEeKTPOHHO-OMOIMOTEUHYIO CUCTEMY U31aTENIbCTBA "Jlanp".—

<URL:http://e.lanbook.com/books/element.php?pll id=708>.

4. Uponos Y. E. 3anauu no obmieit pusuke [DnekrpoHusiit pecype] :— Uzn. 14-e, ctep.
— Camnkr-IlerepOypr : Jlanp, 2016 .— 416 c. .— JlocTynm K TEKCTY JJIGKTPOHHOTO
U3JJaHKUs BO3MOXEH depe3 DIIeKTPOHHO-OMOINOTEUHYIO cucTeMy u3aarenbcrBa "Jlanp"

<URL:https://e.lanbook.com/book/71750#book name>.
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https://e.lanbook.com/book/71750#book_name

6. MarepuajbHO-TeXHHYECKass 0a3a, HeoOXoAuMasi Ui OCYHIECTBJIEHHS
00pa3oBaTeJIbHOI0 NMpolecca Mo AUCUUIIHHE.

MarepuanbHO-TeXHUUYECKass 0a3a, HeoOxoauMmasi JUisi OCYIIECTBICHUS 00pa30BaTEIBHOTO
npoiecca Mo TUCHUIUTHHENTPUBEIeHa B TabIHIIe:

Haumenosanue Bun 3agaruit HanmenoBanue o6opynoBaHus,
CHeIUaIu3UPOBAHHBIX MPOTrpaMMHOT0 00€eCTIeUeHUS
ayIUTOPHUI, KAOUHETOB,
naboparopuii
1 2 3
bonvuwan Qusuueckan | Jlekuuu Jlocka,  KOMIIBIOTEpP,  MYJIbTUMEIUNHBIN

ayoumopus 02

MIPOEKTOP, IKPaH

[Iporpammuoe obecnieueHue:

1. Windows 8 Russian.  Windows
Professional 8 Russian Upgrade. Jlunensus
OLP NL Academic Edition, 6eccpounas.
Horosop Ne 104 ot 17.06.2013 r.

2. Microsoft Office Standard 2013 Russian.
JIunensus OLP NL Academic Edition,
oeccpounas. Jlorosop Ne 114 ot 12.11.2014
I.

Jlabopatopus aya.211

JlaGopaTopHbIie pabOThI

Kowmmbrotep, MynbTUMETUNHBIA MPOEKTOP,
9KpaH, JI0CKa,
nabopaTopHbIe YCTAHOBKH M U3MEPUTEIbHBIC

npubopel B yabopatopuu: TpHOOp IS
U3y4YCHUS KOCMHYECKOT0 U3ITYYCHHS,
npubopsl Ayig  u3ydyeHus anbpa , Oera

u3nydeHul, Gpororpaguu TPEKoB, JOZUMETD,
paauoMeTp u T.n.

yuebnaa ayoumopus 0
nposedenus 3anamuii
CeMUHAPCKO20 muna:
ayoumopuu Ne 322 unu Ne
324 unu Ne 318 (¢pusmam

Kopnyc)

HpaKTI/I‘leCKI/IC 3aHATUA

Jlocka, Men, COOPHUKHU 3334, KaJIbKYJISTOP

Qumanenorii  3an Nl | CamocTosATEIbHAS Hayunpiif u yueOHbli ¢Qona, HayyHas
(enasnviit kopnyc, 13maxnc) | haGora neproauka, I[IK (MonoGok) - 3 tmr, Wi-Fi
JOoCTyn  Juii  MOOWIBHBIX  YCTPOWCTB,
HeorpanuueHHbeld noctyn k ObC u BJl;
KOJIMYECTBO ITOCATOYHEIX MECT — 76.
Qumansnoui  3an MNe2 | CamocTosTenbHas Hayunsiii wu yueOHbIi ¢oHI, HaydHas
g’;ﬁ”g‘f ¢pusmama, 2 paborta nepuoanka, Wi-Fi mocTym st MOOMIBHBIX

YCTPOUCTB, HEOrpaHWYEHHBIN JocTyn K OBC
n BJI; xonmyecTBO mmocamouHbIx MecT — 50.

MarepuanpHo-TeXHUYECKas 0a3a s MpoBeAeHus jJabopaTopHbiX padbotr ommcana B PIIJ] mo

qucuunuHe «@II Pusuka aroMHOro saApa M DIEMEHTAapHBIX YacTUID» MOIYJS
buznyecKuit IPaKTUKYM»

«O0mmin
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[Tpunoxenue Ne 1

OEJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/IP)KETHOE OBPA30BATEJIBHOE
YUPEXJIEHWE BBICIIEI'O OBPA3OBAHU A
«YYHuT»

COJEPKAHUE PABOYEN ITPOI' PAMMBI

JUCIUILIHHEI «®Du3nKa aTOMHOTO sJIpa ¥ 3JIEMEHTAPHBIX YaCTHIL» Ha 6
CeMEeCTp
(HaMMeHOBaHUE AUCITUTUTHHBI)
oyYHast
(dhopma o0ydeHust
0Oo0neM
Bun pa6orsl
JUCIHHUILTHHBI

O6mas Tpynoemkocts aucuuruinnsl (3ET / gacos) 3/108
VY4eOHbIX YacOB HAa KOHTAKTHYIO PadOTy C MpenoiaBaTeiem: 65,9
JICKITUH

B 24
MPAKTHYECKUX/ CEMHUHAPCKUX 8
J1a00paTOPHBIX 32
OpyTuX (TPyNIoBasi, MHIUBUIYyaTbHAs KOHCYJIBTAIINS U MHBIC BUIBI
y4eOHOU JIeATEIIEHOCTH, ITPEIyCMaTPUBAIOIINE padoTy
oOyuatomuxcs ¢ mpenogasarenem) (OKP) 1,9
VY4eOHBIX YaCOB Ha CaMOCTOSITENBHYIO padoTy oOyuatomuxcs (CP) 6,1
Y4eOHBIX 9acOB Ha MOATOTOBKY K
sK3aMeny/3auery/nuddepenurpoBanHomy 3adery (KoHTposns) 36

cDOpMEl KOHTPOJIA:

KonrtponsHas pabora, 3k3aMeH 6 CEMECTP
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GDopMa H3y4YCHUS MAaTCPHUAJIOB: JICKIUU,
IMPAKTHYECKHUE 3aHATHUA, CEMUHAPCKUEC 3aHATHA,

OcHOBHas 1
JIOTIOJIHUTEIbHAS

dopMa TeKyLIero
KOHTPOJISI yCIIEBAeMOCTH

3aaHus 1o
Ne nabopatopHbie paboThI, CAMOCTOSTEIbHAS JaUTEpaTypa, . (KOTITOKBUYMBI,
Tema u conepxanue CaMOCTOSITETIbHOM
n/n paboTta u TpyA0EeMKOCTb (B Hacax) peKoMeHryeMast 6 KOHTPOJIbHBIE Pa0OTHI,
CTyAeHTaM (Homepa u3 paboTe CTyACHTOB KOMIIBIOTEPHBIE TECTHI U
CIIHCKa) T.IL.)
JIK ITP/CEM JIP CP

1 2 3 4 5 6 7 8 9

1. |CsoiicTBa ATOMHBIX siep. 16 5 24 8 OcHOB. nutep. Homarnissist KommnsrorepHoe
PannoaktuBHOCTE.  B3aumonelictBue 1 npopaboTka Jekmuii| TecTupoBanne
HYKJIOHOB U CBOWCTBa SIAEPHBIX CHIL u nzyuyenue|KontponpHas pabora
Mogenu aToMHBIX —sfep. SaepHble JUTEPATYPhHI nio|JlabopaTopHbie pabOTHI
peakuuu. BzaumopeicTBUE sSIEpPHOIrO TEME.
U3JIy4EHHsI CBEIECTBOM

2. |YacTuipl 1 B3aNMOCHCTBUSI. 8 3 |8 4.5 OcHoB.THTED. Jomarmass Kowmmsrorepraoe
DOKCIIepUMEHTHI B (PU3UKE BHICOKUX 1 npopaboTKa JEKIHH TectupoBanue
9HEPruil. DIEKTPOMArHUTHEIC U U3y4eHHUE KonrtponbHas pabota
B3aumoercTBus. CUIIbHbBIE JIUTEPATYPHI IO JlaboparopHsie pabOTHI
B3aumoeicTBus. Ciadbie TeMe.
B3auMOJIecTBUA. [IUCKpETHBIE CUM-
metpun. O0beTuHeHNE
B3aUMOJIEUCTBUI
Konrtponbnas pabora 4 Uponos N.E. 3anaun Pemenwue 3agau [3auet

10 KBaHTOBOW (hM3WKE  |WM3 3aJ]aHHOTO CIHCKA

Bcero uacos: 24 8 12.5

Ilpumeuanue 1. Yacbl Ha CaMOCTOATENBHYIO Pa0OTY BKJIIOUAIOT TaK)KE BpEeMs Ha OJATOTOBKY K 9K3aMEHY (KOHTPOJIb).
Ipumeuyanue 3B Tabmuiy He BKIIIOYEHHI 3aruiaHupoBanHble Yackl @KP (rpynmoBas, HHAMBHIyaTbHAs KOHCYJIBTAIMS U UHBIE BHJIBI y4E€OHOM
JeSITeIbHOCTH BO BPEMsI CeMecTpa, oApa3yMeBaroIliie KOHTAKTHYIO paboTy 00yUaromMuXcsl ¢ IpenojaBaTesiem) .
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[Tpunoxenue No 2
PeliTUHT — IVIaH JUCHHUILINHBI

«®PU3MKa aTOMHOTI'0 SJIpa M DJIEMEHTAPHBIX YACTHIL

(Ha3BaHME AUCLHUILIMHBI COITIACHO paboyeMy y4eOHOMY IUIaHy)
HarpasieHue 03.03.02 dusuka

npodmisLludbpossie TexHOIOTHY B hU3MKE (YHKIMOHATBHBIX MAaTEpPHAIOB
Kypc 3, cemecTpb

Buabl yueoOHoii nesitesibHocTH | bamn 3a Yucito Bamiel
CTYACHTOB KOHKPETHOE | 3a/IaHUI MunuManbHblil | MakCUMaJIbHBIN
3a/laHue 3a
CEMECTp

Moayas 1 35
Texkymmii KOHTPOJIb 25
1. Pemenue 3ama4y Ha cemuHape | 1 5 5
2. JlaboparopHbie pabOTHI 5 4 20
PyGe:kHbIN KOHTPOJIb 10
1. Tect 1 1 25 0 10

Moayasb 2 35
Texyumii KOHTPOJIb 30
1. Tecr 2 1 25 15
2. Pemenue 3amay Ha cemunape | O 5 0
3. JTabopaTtopHbIie pabOTHI 5 2 10
Py0e:xHbIIi KOHTPOJIb 10
1. [TucbmMeHHast KOHTPOJIbHAS 1 5 10
pabora

IMoompuresbHbIe 0AJIIBI

1. CtyneHueckas OIMMIIHAIA | | 10

ITocemaemMocTh (02/1J1b1 BBIYHTAIOTCS U3 0011el CYMMBbI HA0OPAHHBIX 02J1J10B)

1. TTocemmenne TEKIMOHHBIX 0 —6
3aHITUI
2. TlocemeHne NpakTUIECKUX -10
3aHITUI

HNTOroBblii KOHTPOJIb

2. DK3aMeH 30




