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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[porpamMmy IriciMIUIMHBL pa3padoTai(a)(u): AOLeHT, K.H. (goneHTt) Baruzos ®.I'. (Kadenpa ¢pusrku tBepaoro tena, OtaeneHne
¢pusukm), vagizovf @gmail.com

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH PUMeHSITh 0a30Bble 3HaHKSI B 00J1aCTH (PU3UKU U PAAMO(MU3UKY U UCTIONB30BATh UX|

B IpOheCCHOHATIBHON IEATENIBHOCTH, B TOM YHCIE B c(pepe Meiarornueckoi JesiTeIbHOCTH;

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):

JloJKeH 3HATh:

- TEPMHUHOJIOTHIO, UCTIOIb3YEeMYI0 B aTOMHOM U siIepHON (PHU3HKe, a TaKkKe B (PU3UKE JIEMEHTAPHBIX YACTHII;
- TOPpAIKY (PU3UYECKUX BEJMUYUH, UCIOIb3YIOIUXCS B ATOMHOH U AepHON (pu3iKe;

- 9KCIIepUMEHTAJIbHBIE METO/IBl ATOMHOM U SIIepHON (PI3HKHY;

- SHEPreTHUYECKYIo IIKaIy Macc, SHEPruio CBSA3U U Ae(]EKT MaccHl s71pa;

- IPUPOAY SIISPHBIX CHJI 1 COBPEMEHHBIC MOJIEIH SI/IPa;

- ci1aOble B3aMMOJAEHCTBUS;

- siTIEpHBIC PEeaKIny;

- 3aKOHBI COXpaHEHHS;

- METOJIBI ¥ TIPUEMBI pellieHUsI KOHKPETHBIX 3a/1a4 U3 00JIACTH ATOMHOH U SIePHOU (PU3UKYI
JHoKeH yMeTs:

- BBIIEIUTh KOHKPETHOE (PU3MUYECKoe coaepkaHne B PUKJIAIHbIX 3a1ayax Oyaylei aesTelbHOCTH U (DOpMyIMpOBaTh
3a7a4u;
- HCTOJIb30BATh 3aKOHBI AaTOMHOH U AAE€PHOI (PU3MKM MTPU pellieHnH NMpo(ecCHOHAIbHBIX 3a/1a4;

- ACTIOJIb30BAaTh OCHOBHBIE COOTHOIIIEHHS ATOMHOM M SIAEPHOH (PU3UKH (pacdeT SHEPreTUIecKOro BhIX0Ja peaKlui,
3aKOHOMEPHOCTH PaJHOAKTUBHOTO Paclafia) MPY pelieHnH NPpoQeCcCHOHANBHBIX 3a1a4;

- HCTIOJIL30BaTh MOJIEIH sifiep (ompejiesieHre Macc, AedekTa Macc, 00bsICHeHEe 3aKOHOMEPHOCTEW Pas3IMYHbIX BUIOB
PaTMOaKTHBHOTO PACIIaia, OTpe/ie/ieHre CITIHA W YeTHOCTH SI/Ipa) B HAYYHO MCCIIeOBATEIbCKUX 3a/1auaxX OymyIiei
JIesITeJIbHOCTH.

JlomxeH BIaaeTh:

CoBpeMEeHHbIMU 3HAHUSIMU O CTPOEHUM U CBOMCTBAX aTOMOB U aTOMHBIX SIIIEP.

JloJmkeH TeMOHCTPUPOBATh CIOCOOHOCTD M TOTOBHOCTH:

- CHCTEMHOTO HayYHOTO aHaJI3a Mpoo6iieM (Kak IPUPOIHBIX, TAK U MPOQEeCCUOHANBHBIX) PA3IMYHOTO YPOBHSI CIIOKHOCTH;
- paboTHI ¢ TaGOpaTOPHBIM 00OPYIOBAHMEM M COBPEMEHHOU HAyYHOU arnaparypou;

- TIpoBeIeHHs] (PI3IUUECKOT0 SKCIePUMEHTA

2. MecTo nucuumiuabl (MoayJas) B ctpykrype OIIOII BO

HanHas qucimIuivHa (MOAyJib) BKmoveHa B paszaen "b1.0.12 IucrmrimHesl (Moayan)" OCHOBHOM MpogeccoHaIbHON
ob6pasosarenbHol nporpammsl 03.03.03 "Paguodusuka (KsanroBast 1 CBY 31ekTpoHUKa)" M OTHOCUTCS K 00s13aTeNIbHOM YacTh
OI1OI1 BO.

OcBauBaercs Ha 3 Kypce B 5 ceMecTpe.

3. O0beM qucHUIIIHHBI (MO/IYJisI) B 3aY€THBIX €IHHHUIAX ¢ YKa3aHHEeM KOJINY€eCTBA YaCOB, BblIeJIEHHbIX HA
KOHTAKTHYIO PadoTy 00yJaomuxcsi ¢ mpenojapareJemM (Mo BHAaM y4eOHbIX 3aHSTHII) 1 HA CAaMOCTOSATENLHYIO
padoty obyuarommxcs

OO6m1ast TPyIOEMKOCTh AUCIMIUTMHBI COCTaBIIsAeT 3 3a4eTHHIX (bie) enuHuIl(bl) Ha 108 daca(oB).

KonraktHast padota - 50 yaca(oB), B TOM umclie JeKuuu - 34 yaca(oB), mpakTHYecKHe 3aHsTus - 16 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOW paboTh - O yaca(oB).
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CamocrosiTenbHast padoTa - 22 yaca(oB).
Kontpons (3auér / 3x3amen) - 36 gaca(oB).
dopMa MPOMEKYTOUHOTO KOHTPOJIS IMCIUIUTIHBL: K3aMeH B 5 ceMecTpe.

4. Copep:xanne qUCIHILIMHBI (MOIYJIsI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IEeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YacOB 1 BH/I0OB yU4eOHBIX 3aHATHH

4.1 CTpykTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW M CAMOCTOATEJbHONH PAa6OThHI 0 AV CHHUIINHE (MO/IYJIIO)

Bujbl 1 yacbl KOHTAKTHOM PadoTHI, Camo-
HX TPYA0EMKOCTH (B Yacax) CcTOS-
N Pazeant qucnumimnne / Ce- lexmun,Texmmu|lIpakTu-[Iipaktu-/Iagopa-/Iadopa-| TeJab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKue | Yyeckue |TOpHbIe |TOpHbIe | Hasd
¢opme BansaTus,| B 3J. [padoThl,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
1. Tema 1. Tema 1. Beenenue B aToMHy10 (pU3MKy 5 2 0 0 0 0 0 0
Tema 2. Tema 2. KoprryckymsipHble CBOWCTBa
2. [3NIeKTpOMAarHUTHBIX BOJH. BOTHOBBIE CBOCTBA 5 2 0 2 0 0 0 0
MUKPOYACTHI]
3 Tema 3. Tema 3. ATom Bogopoa u 5 2 0 0 0 0 0 0
BOJIOPOJIONIOIOOHbIE ATOMBI
4. |Tema 4. Tema 4. ATOM BO BHEILLIHEM I10JIE 5 2 0 0 0 0 0 0
Tema 5. Tema 5. Beezenue B iiepHyI0 (PUBHUKY.
5. |OcHOBHBIE 3TaIBl PA3BUTHS SIEPHON (PUBUKU 5 2 0 0 0 0 0 0
6. Tema 6.UTeMa 6. OcobeHHOCTH (hU3MUECKUX 5 5 0 0 0 0 0 )
SIBIICHUI B MAKPOMHUpE.
7 Tema 7. TueMa 7. Maciuradpl (pU3HYECKUX BEIMYUH 5 2 0 0 0 0 0 5
B siIEpHON (pU3MKE
g Tewma 8. Tema 8. CBOMCTBa aTOMHBIX sIIED 5 2 0 2 0 0 0 2
9 Tema 9. Tema 9. Macca 1 Heprus cBs34 sapa 5 > 0 > 0 0 0 2
10.|Tema 10. Tema 10. PagnoakTMBHOCTH 5 2 0 2 0 0 0 2
Tema 11. Tema 11. 3akOHBI paJOaKTUBHOTO
11.|pacnana, paguoakTHBHBIE 5 2 0 2 0 0 0 2
12.|Tema 12. Tema 12. Anbca-pacnan 5 2 0 2 0 0 0 2
13. Tema 13. TeMa 13. Bera-pacnan, cnaboe sigepHoe 5 > 0 > 0 0 0 2
B3aUMOJICHICTBYE
14. Tema 14. Tema 14. 'amma usnydenue aaep 5 2 0 2 0 0 0 2
15. Tema 15. Tena 15. B3aumopeiicTBie ssaepHOTO 5 > 0 0 0 0 0 )
W3Ty9EHHS C BEIECTBOM
16. Tema 16. Tema 16. CpoiicTBa U IpHpoJa sAEPHBIX 5 2 0 0 0 0 0 0
cui1. SnepHbie Monesnu
Tema 17. Tema 18. Aneprsie peakimu. . AnepHas
17. |pHepretuka. TepMosinepHBIN CHHTES 5 2 0 0 0 0 0 2
lToro 34 0 16 0 0 0 22

4.2 Cogepskanne qUCIUATLUIHHBI (MO TyJIs1)
Tema 1. Tema 1. BBeieHne B aTOMHYIO (PU3HKY

KTFOHH

PCHT
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Beenenue B aroMHy10 (pusuky. Pa3surue atomuctueckux npeacrasienuil. Crnenrduka 3akoHOB MUKpoMupa. Kpyr saBnenui,
OIUCHIBaEMbIX aTOMHOH (pu3ukoi. KopnyckysipHele CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH. OTKpbITHE (POTOI(D(EKTA.
[TporuBopeune 3akoHOB hoTO3(eKTa 3aKOHaM Kiiaccuueckoit pusuku. Ummynbe potoHa. TomcoHOBCKOe paccesiHue. OMbIThl
KomnroHa.

Tema 2. Tema 2. KopnyckyJsipHble CBOICTBA 3JeKTPOMATrHUTHBIX BOJIH. BoJIHOBBIE CBOHICTBA MUKP 04aCTHIL

Paccesinue cBeta ¢ kopnyckyJisipHON Touku 3penust. Dddekt Komnrona. BoiaHoBbie cBoiicTBa MuKpouactull. JIugpakiMoOHHbIHI
OIBIT U KBAaHTOBOE MOBEJEHUE IEKTPOHOB. SIBJIeHNe KBaHTOBOW MHTepdepeHu. Oneithl [I3BrccoHa u [Ixxepmepa. ekt
Pamzayspa-Tayncenaa. ['unoresa Jlyu ne bpoitns. ¥Ypasuenus ae bpoitns. Y pauenus ['enbmrosbua v [lpenuHrepa a1t BOJIH
ne bpoiiis. Heo6xoaumocTh BepOSATHOCTHON MHTEPIIPETAIIMN KBAHTOBBIX SIBJICHHUI.

Tema 3. Tema 3. AToM BOJ0PO/1a U BOAOPOI0MOI00HbIE ATOMBI

ATOM BOIOpOJA U BOAOPOIOINOAOOHBIE aTOMBL. KBaHTOBaHHE MOMEHTa KoJiuecTBa qrokeHus. Ceprueckue (hyHKIUH.
VpOBHM SHEpPriM U KBAHTOBBIC YUC/IA JIEKTPOHA B aToMe Bogopoaa. OpOUTaIbHBIA M TOJTHBIA MOMEHTHI KOJIMUECTBA
JBIOKeHUs1. KBAaHTOBO MeXaHMUYECKOE MPABUJIO CIIOKEHHUS YIJIOBBIX MOMEHTOB. CITUH-OPOUTATEHOE B3aMMOJICHCTBHE U TOHKAST
cTpykrypa. Cxema ypoBHEH SHEpruy BoopoonoooHoro aroma. YerHocts. BaumonericTBie aToMOB € TIOJIEM U3JIy4YeHHs.
Criextpsl atoMoB. [TpaBuia otdopa.

Tema 4. Tema 4. AToM BO BHEIIIHEM I10JI€

ATOM BO BHelIHeM nojie. CBsA3b MeXy MEXaHHMUECKUM M MarHUTHBIM MOMeHTaMH aToMoB. ekt [lTapka. OmnsIT
DiiHmreiHa-1e ["a3a. Paciiensienve sHepreTueckux ypoBHel Mpy MOMEIIEHUN aToMa B MarHUTHoe 1oJie. PacienieHue
JHUH n3nydenus. Dddekt 3eemana. g-pakTop. DIEKTPOHHbINA MapaMarHUTHBIN pe30HaHC. SAepHbIl MarHUTHBII pe30HaHC.

Tema 5. Tema 5. BBegenue B sinepHyio ¢puzuxky. OCHOBHbIE 3TANbl PA3BUTHS sIIePHOI (PU3UKH

OO6beKTHI, M3ydaeMsle siaepHor pusukoil. Kinaccudukanms: spepHas (pu3rka HU3KUX, MPOMEXYTOUHBIX M BBICOKMX SHEPIUH.
Heiirponnas ¢pusnka. dkcriepuMeHTaIbHasA U TeopeThueckas saepHas ¢pusnka. OTKpbITHE pEHTTeHOBCKUX Jiydeld. OTKpbITHE
31eKkTpoHa. OTKpBITHE PaIMOAKTUBHOCTH U TUIIOB PAaANOAKTUBHOCTH. OTKpPHITHE NPOTOHA U HEUTpOHA. OTKpPhITHE MO3UTPOHA U
anTtudactul. Keapku. CtangapTHas Mofeb.

Tema 6. Tema 6. Oco6ennocTu pu3uUeCKUX SIBJEHUIT B MUKPOMHUPe.

OcobeHHOCTH (PUBUYECKUX SIBJICHUIA B MUKpOMUpe. JIMCKPETHOCTh, TOXKICCTBEHHOCTh, KBAHTOBAHHOCTh CBOMCTB MUKPOYACTHII,
OnbiT @panka - ['epua. Onsit IItepHa u I'epiaxa. KopnyckynsapHo-BosHOBOM Ayannu3M. BonHOBBEIE CBOICTBaA CBeTa:
uHTepdepeHuus, TUdpaKLys, TONIpU3aIMs, KOPIYCKYJIsIpHbIE CBOMCTBA cBeTa: (poT03(heKT (KpacHast rpaHuIa) ,
KOPOTKOBOJIHOBasI TPaHMIIa PEHTIEHOBCKUX clieKTpoB, a¢dext Komnrona. CooTHolIeHUs1 HeolpeienéHHocTel [ erizeHoepra.

Tema 7. Tema 7. MacmTa0b! (pu3uueCKHX BEJHYHH B sIAepPHO pu3nKe

MaciuTabsl (pU3MUYECKUX BEJIUYMH B siiepHO# (pusuke. Exununipl nusmepenus. Maciitadbl pa3mepoB Mukpodactull. Enununa
u3Mepenus 1yuHbl - Pepmu. MaciraGbl SHEPruil U CKOPOCTell B MUKPOMHUPE, €AMHUIIbI M3MepeHHs. MaciraGbl CKopocTel 1
JJIUTEJIBHOCTEN ITPOLIECCOB B sepHOi dusnke. Bpems nponera. XapaktepHoe saepHoe BpeMs. MaciraObl MacC MUKPOYACTHII.
MaciTabbl MOMEHTa KOJIMUECTBA IBUKEHHS U CIMHA MUKPOYaCTUIl. MarHUTHBIE MOMEHTHI.

Tema 8. Tema 8. CBoiicTBa aTOMHBIX s1/Iep

CpoiictBa aToMHBIX siaep . CocrtaB siep. Pusnyeckue CBONCTBA HYKJIOHOB. MaccoBoe 4uciio, 3apsigoBOE YHUCIIO sIIep.
OCHOBHbIE XapaKTEPUCTUKH CTAOMJIbHBIX U PAAUOAKTUBHBIX sinep. M30Tombl, H300aphl, M30TOHBI, H30MEPHI. 3apsii aTOMHOTO
sanpa. 3akoH Mosiu. Pazmeps! aToMHbIX sep. CIIMH 1 MarHUTHBIA MOMEHT siiep. KBaapynonpHbIN 7K TPUYECKUIT MOMEHT
aapa. YeTHOCTb.

Tema 9. Tema 9. Macca u Heprus cBsI3H siApa

Macca u sHeprus cBs3u saapa. JedekT Mace. Y nenpHas SHeprus CBsA3U. 3aBUCUMOCTb CpeHEN SHEPTUM CBA3U Ha HYKJIOH OT
MaccoBoro uucna saep. [lomysamnupuueckas popmyia Baiinzexkkepa. MaccoBast 1 HOBEPXHOCTHAs COCTABIISIOINE (hOPMYJIbI
Baiiizekkepa. CocTapJisiomye, CB3aHHbIE C KYJIOHOBCKMM PACTAIKMBAaHHEM, C CHUMMETPHEN YiCiIa HEUTPOHOB U IIPOTOHOB B
JIETKUX sApax ¥ 3aBUCUMOCTBIO OT B3aUMHOM OpUEHTALK CIIMHOB HYKJIOHOB B siIpe.

Tema 10. Tema 10. PaguoakTHBHOCTH

OTKpBITHE PAIHOAKTUBHOCTH. EcTecTBeHHAs M MCKYCCTBEHHAsI PagHOAKTUBHOCTh. OmbIT bekkepens. PaquoakTMBHOCTD saep
ypaHa u pagust. Omnbit Pesepdopna. M3nyueHue paroak THBHBIMY siipaMH alib(a- u Oeta-yactuil, ramma oroHos. Exunuiia
M3MEpPEeHNs aKTUBHOCTH PAJMOaKTHBHBIX MaTepranoB: bekkepenb, Kiopu. Y aenbHas akTUBHOCTb.

Tema 11. Tema 11. 3akoHbI paJHOAaKTHBHOIO pacnanga, pagnoaKkTUBHbIE

3akoHbI paguoakTrBHOTO pacnana. Onsir Pesepdopna u Conmu. VI3MeHeHne umcia paaroaKTUBHBIX siiep BO BPEMEHH.
O06pa3oBaHHs paJoHA U3 pajysi, SKCIIOHEHLMAIBHBINA 3aKOH paJMOaKTUBHOIO pacrnaza. IlocTosiHHAs paauoaKTUBHOIO pacraja.
INepuon nonypacnaga. CpenHee BpeMs KU3HU PAAMOAKTHBHBIX HyKJIUAOB. CTATUCTHYECKHUI XapaKTep paanoaKTHBHOIO
pacnanga. bunommansHoe pactipenesenue. 3akoH [lyaccona. ®aykryanuy HadmogaeMoro yncia pacrnanos. OnpezeneHre
MIOCTOSIHHOH pacnaja jisi YUCTOro paguOaKTUBHOTO M30TOIA, CMECH H30TOIOB WM PaIMOAKTHBHOTO CEMEHCTBA.
PannoaktBHBIE psiabl, (POpMyIIa paAUOaKTUBHBIX PSIOB.

Tema 12. Tema 12. Ansda-pacnag

3AE
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Anbga-pacnag. OCHOBHBIE 3aKOHOMEPHOCTH ayb(a pacnajga. dMnupudeckuil 3akoH ['eiirepa-Helitonna. TyHHensHbIN 3¢peKT.
DeMeHTapHas Teopus abda pacrajia. XapakTepHas BRICOTa MOTSHIMAIBLHOTO 6apbepa. [1po3pavyHOCTh MOTEHIUAIBLHOTO
Gapbepa. YTOUHEHHS dJIeMEHTapHOU Teopur anb(a pacrnana. [learpodexnsiii motennma. Koaggurmenra 3anpera. ToHkas
CTPYKTypa ajib(ha CrIeKTPOB, AJMHHONPOOEKHBIE allbha YaCTHUIIBI.

Tema 13. Tema 13. Beta-pacnaj, cjiadoe siiepHO€e B3auUMO/1elicTBUE

Bera-pacnaj. PazHoBuaHOCTH GeTa pacriazia: 3JIeKTPOHHBIA ¥ IO3UTPOHHBIN Oeta pacnan, K-3axsar. Ponb HeliTpuno npu 6eta
pacnazie. XapakTepuCTHKH HEUTpUHO. 3aKOoHBI coxpaHeHus. Criektp 6eta yactuil. BepxHss rpanuia 6era cnekrpa. CpeaHssi
SHEPrus UCIyCKaeMbIX OeTa-4acTull. DHepreTHYecKue COOTHOIEeHH Ipu Oeta pacnazne. Cnaboe snepHOe B3auMoJeicTBUE.
CgoticTBa cnaboro B3auMoencTBus. Pamuyc neiicTBus cnabbix siaepHbIX cuil. [lepeHocunky caboro B3auMoAecTBuS
6030HbI. Hapymienne 3akona coxpanenust uetHocti 1 CP nHBapuaHTHOCTH. DJieMeHTapHas Teopusi Oera pacnaza. ['paduk
Kropu. CpaBHuTENBHBIN NEpHo] MoJTypacnaza rnpu 6era pacnaze. [IpaBunamu oroopa 'amoa-Tesepa.

Tema 14. Tema 14. 'amma uziyueHue sijiep

I'amma usnydenue ssaep. CBoiicTBa raMMa (hOTOHOB: SHEPIHsl, UMITYJIbC, BOJTHOBOI BEKTOP, CIHH, ITOJHBIA MOMEHT, YETHOCTb,
COOCTBEHHAs1 1 OpOUTAJIbHAS YETHOCTh. BepOsITHOCTh raMMa Tiepexojia, nmpaBuia nepexoga. MyJIbTUIIONILHOCTb.
XapaKTepUCTUKH JICKTPUUECKIX U MATHUTHBIX TIEpeX0/IoB. SlnepHas usomepusi. BHyTpeHHsIs1 KOHBepCHs 3JIeKTPOHOB. [lapHas
KOHBEPCHS.

Tema 15. Teuna 15. B3aumoaeficTBHe siIepHOT0 N3JIyYeHHs ¢ BelleCTBOM

B3aumogeiicTBue sa1epHOTO U3y4YeHHs C BeIleCTBOM. B3anMoelicTBre 3apsKeHHBIX YacTHll co cpeoil. PaguanuonHoe
TOPMOXKEHHE, paccesiHue, TOPMO3HOE U3JTyueHue. VIOHM3alMOHHbIe TIOTepy 3apshKeHHbIX YacTull. [Ipober 3apsukeHHbIX YacTHIl
B BenlecTBe. [IpoxoxaeHre raMMa U3Ty4eHus Yepe3 BellecTBO. DKCIOHEHIIMATbHBIN 3aK0H. JInHelHbIil koagduiieHT
noryouieHus, ITomHoe a3 ek TrBHOE ceueHne noronieHus ramma usnydenust. Poroadexr, odpazoBaHue
3JIeKTPOHHO-TIO3UTPOHHBII Map, KOMITOHOBCKOE paccesiHue. Pe3soHaHCcHOe paccessHe/orIoIeHre raMMa KBaHTOB jpaMU
TBepAbIX Tell, 3¢pdekT MeccOayapa. BzanmosericTBre HEUTPOHOB ¢ BellecTBOM. Kiaccudukaryst HSHTPOHOB IO SHEPTUM.
CeueHue B3aUMOJENCTBUSI HEUTPOHOB. 3aMe/iJIeHNe HEUTPOHOB.

Tema 16. Tema 16. CBoiicTBa 1 npupoJa siaepHbIX cuil. fxepHbie Moaean

CaoiicTBa U MpUPOJA AJEPHBIX CHII. DKCIIepUMEHTANIbHbIE (DAKTHI O IPUPOJE ANEPHBIX (HYKJIOH-HYKJIOHHBIX) CHJTL.
N3oTonuyeckoe MpocTpaHCTBO, M30TONMMYECKUi criiH. OOMEHHBIN XapakTep sIIEpHBIX cril. Me30HHas Teopusl SAEPHBIX CHIL.
Paguyc neiictBusA U1 3apsAA0Bas HE3aBUCUMOCTD AAEpHBIX cuJl. [ToTeHIman cuiibHOro siiepHoro B3anmozencTeus. IlepeHocunku
CHUJIHOTO B3aMMOJEICTBUS, IIII0OHBL. SAnepHble Mogenu. Mozenu sep ¢ CUIbHBIM B3auMOAEHCTBHEM (KaleslbHasi, MOJEeb
COCTaBHOTI'O fpa, CTaTUCTUYECKas, MOJiesIb U3 ajib(a-dacTul). Monemnu saep U3 He3aBUCUMBIX YacTull (0001049euHast, MOZeb
depmu-raza, MoJesb NOTEHIMAIBHOM sAMbl). O000IEHHAS U ONITUYECKAs MOJEIH.

Tema 17. Tema 18. fAAnepubie peaknuu. . Anepuas snepretuka. TepMosaepHbIi cHHTE3

SnepHble peakiiuy. 3aKOHOMEPHOCTH EPHBIX peakiuii. OCHOBHbBIE ONpeAeNeHNs U XapaKTepucTUKU. CeueHus: U BHIXOIbI
SNEPHBIX peakuuid. DPPeKTUBHOE CeueHUe peakiuu, (PyHKIMsI Bo30YXAeHus siiepHOl peakimu. Kiaccudukanus suepHbIx
peakuuil. 3aKOHBI COXpaHEHH B SIEPHBIX peakiusax. MexaHn3Mbl AEPHBIX peakLuil: MoAesb CoCTaBHOTro sapa bopa,
MEXaHHM3M TPsIMOTO JIEPHOTO B3aUMOJICHCTBUSI, MEXaHM3M KYJOHOBCKOTO BO30YKICHHS, MEXaHU3M OJAWHOYHOTO MJIH
MHOKECTBEHHOT'O POXKACHUS YaCTHI, peakiuy JeleHus saaep. PaciipeaenaeHne npoayKToB AeJIeHUs 0 MaccaM. DjleMeHTapHas
Teopus JeJIeHue saep. DHeprus aefieHus aaep. SnepHas sHepreTuka. Peakimu cuntesa saep. TepMosinepHblii CUHTE3.
TepmosinepHble peakuiuu Bo BeenenHoil. TepmosiaepHble peakivy B 1a00paTopHbIX ycioBusix. KBasucranmoHapHbie 1
UMITYJIbCHBIE CUCTeMBI. Mesk1yHapOJHbIN SKCIIEPUMEHTANIBHBIN TepMOsIepHBbIil peakTop. UTIP.

5. IlepedyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHOM PadoThl 00yUJalomMUXcs Mo
JUCHUNUIIHE (MOIYJII0)

CamocrosTenbHast paboTa 0Oy4aroIUXCs BBHIIOIHAETCSA MO 33laHHI0 U MIPH METOAMYIECKOM PyKOBOJICTBE MPENoaBatess, Ho 6e3
€ro HemocpeACTBeHHOro yJacTus. CamocTosATeNbHasA paboTa MofApa3aeNnsaeTcs Ha CaMOCTOSATENbHYI0 pabOTy Ha ay IMTOPHBIX
3aHATUAX U HAa BHEAYJUTOPHYIO CAMOCTOSATENBHYI0 paboTy. CamocTosTe bHAs paboTa OOYUAIOIHUXCS BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EIIbHBIX TeM (pa3zielioB) JUCHUILIMHBL, TaK U IPOPabOTKY TeM (pa3zielioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHOM paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlIeHNe 3HAHUI 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBATCS K TEKYLIEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIIVHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perjlaMeHTHPYETCsl HOPMATHBHBIMH JIOKYMEHTaMHU,
y4eOHO-METOIMYECKOH JIUTepaTypOil ¥ SMEKTPOHHBIMU 00PAa30BATE/IbHBIMU PECYpPCaMu, BKIIOUASL:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00Pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICILIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, IporpaMMaM ClelMaIMTeTa, IPorpaMMaM MarkucTpaTyphl (YTBEpKIEH MPUKa30M
MuHucTepcTBa HAyKH U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparin Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHnil"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"
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[paBuia BHyTpeHHEro pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKAESHUs BHICIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblil yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE akTHl KazaHckoro (IIpuBosskckoro) deaepaabHOro yHUBEPCUTETa
HUUAD MI'Y - http://nuclphys.sinp.msu.ru/lect/

HUNAD MI'Y - http://nuclphys.sinp.msu.ru/lect/kapitonov2017/index.html

HUUAD MI'Y: - http://nuclphys.sinp.msu.ru/nucmod/nucmod3.htm

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJIIO0)

DoHJ1 OLIEHOUHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH/I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 AUCIUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKH T0 JUCIUILIMHE (MOYJIIO);

- OMHUCAHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAX OO OLEHOYHOIO CPEJICTRa;
- KpUTEPHUH OLIEHUBAHHUS JIJIs1 K&XKI0TO OLIEHOYHOT'O CPeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPeaAbABIIACMbIC K HeﬁCTBI/IHM 06y11a101111/1xc;1, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 k nmporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JIJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpEIIoIaracT u3y4eHne OCHOBHOM ¥ JOTMIOTHUTETLHON yueOHO! TuTepaTypsl. JlutepaTtypa
MOXKeT OBITh JIOCTYITHA OOYYAIOMIMCS B OTHOM W3 JBYX BapPUAHTOB (JIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJE - Yepe3 JIeKTPOHHbIe OMOIMOTEUHbIE CHCTEMBI HA OCHOBAHHH 3aKIi04eHHbIX KPY oroBopos ¢
MpaBOOOJIAJATENISIMHU;

- B meyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaroniuecs moyJyanT yYIeOHyI0 JIUTepaTypy Ha
aboHEeMeHTe MO YMTaTeIbCKUM OMJIeTaM B COOTBETCTBHM C NPAaBWJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKoM.

DNIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYAIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIN yHUBepcuTeT" . [Ipu HCoNb30BaHUM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHMNI OCHOBHOM JIMTEPATyphl 1 He MeHee 0,25 3K3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4aloIerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[lepeueHb OCHOBHOIA M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipmnoxenun 2 k paboueii mporpamMmme JUCHMIUIMHBL. OH MOUIEKUT OOHOBJICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTeSIMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6nomiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

HUUAD MI'Y - http://nuclphys.sinp.msu.ru/lect/
HUUAD MI'Y - http://nuclphys.sinp.msu.ru/introduction/index.html
HUNAD MI'Y - http://nuclphys.sinp.msu.ru/lect/kapitonov2017/index.html

9. MeToauuyecKHe YKa3aHUA A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

KoHcriekT niekuum 10JoKeH coaepkaTh pepepaTUBHYIO 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIHH,
TIPEe/IIOKEHHBIX TIpeTioiaBaTesieM cXeM (IIPH UX JEMOHCTPAIMH), OCHOBHBIX ICTOYHHKOB 1
JIMTEPATyPHI [0 TEMaM, BBIBOJIBI 110 KakA0My Bonpocy. KOHCTIEKT 1oJkeH OBbITh BHITIOJIHEH B
OT/IeJILHOM TeTpaay 1o npeameTy. OH I0JKeH ObITh aKKypPaTHBIM, XOPOIIIO YNTAEMBIM, HE COIEepKaTh
He OTHOCSIIYIOCS K TeMe MH(POPMALMIO WM pUCYHKH. KOHCIEK T HayYHOM JIUTEpaTyphl IpH
CaMOCTOSITEJILHOM MOJrOTOBKE K 3aHATUSIM JJOJDKHBI OBITh BBIIIOJTHEHBI TAK)KE aKKYpaTHO, COJlepKaTh
OTBETHI Ha KaX/Iblil IOCTaBJICHHBIN B TEME BOIIPOC, UMETh CCBUIKY Ha MICTOUYHHMK UH(OpPMALIUHK C
00s13aTeJIbHBIM yKa3aHUEM aBTOpa, Ha3BaHMs M IoJja U3/1aHusI KCIIOJIb3YeMOW Hay4YHOH JINTepaTyphl.
KoHcriekT MokeT ObITh ONOPHBIM (COIEPXKATh JIMIIb OCHOBHBIE KJII0YEBbIE TTO3UIIMH), HO TIPX 3TOM
TIO3BOJISTIOIIMM JaTh TTOJIHBII OTBET 10 BOITPOCY, MOXET OBbITh MOJPOOHBIM. OObeM KOHCIIEKTa
OITpe/iesIsIeTCsl CAaMHUM CTYIeHTOM. B mporiecce paboThl ¢ y4eOHON U HAyYHOH JIMTepaTypol CTyJEeHT
MOXKET:

- JIeJ1aTh 3aliCH 110 XOJIy UTeHHs B BUJIE POCTOTO WM PAa3BEPHYTOrO IUIaHa (CO3aBaTh IepeueHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOUHUKE);

- COCTaBJISITh TE3UCHI (IUTHPOBaHNE HanOoJIee BaKHBIX MECT CTaThH MJIM MOHOTpauH, KOPOTKOE
M3JI0’KEeHHE OCHOBHBIX MBICJIEH aBTOpa);

- TOTOBUTb aHHOTAIMH (KpaTKoe 000011IeHre OCHOBHBIX BOIIPOCOB padOTHI);

- CO3J]aBaTh KOHCHEKTHI (pa3BEPHYTHIE TE3UCHI).

IMPaKTUYIECKUE
3aHATHA

[TpakTHyecKue 3aHATUS BKIIOYAIOT B ce0sl pellieHre 3a0a4 ¥ IPOXOX/IeHHe JaO0paTOpHOro
sAnepHO-(pU3NIECKOro NpakTHKyMa. [IpakTuKym coctouT U3 13 1abopaTopHBIX paboT, U3 KOTOPBIX
CTYZIEHT BBIIIOJIHSIET BBIOOPOYHO OT 4 10 6 paboT, Ha yCMOTpPEHHE MperoaBaTerIs.

Marepuassl K Ja0OpaTOpHBIM paboTam o01ero (hU3MYECKOro MpakTUKyMa, pasaen 'SnepHas
(bu3MKa', HAXOATCS IO CCHUIKE:
http://kpfu.ru/physics/struktura/kafedry/kafedra-fiziki-tverdogo-tela/metodicheskie-posobiya

€aMocCTOsI-
TeJbHas padoTa

JI71s1 caMOCTOATENBHOM pabOThl PEKOMEHYIOTCS CIIE/yIONINE HHTEPHET PECYpCHI:

HUUAD MI'Y: kanenbHas Monenb sapa, http://nuclphys.sinp.msu.ru/nucmod/nucmod3.htm
HUUAD MI'Y: nekiuu nipod. b.C. Muixanosa, http://nuclphys.sinp.msu.ru/lect/

HUUAD MI'Y: neximu npoc. .M. KanutoHoBa,
http://nuclphys.sinp.msu.ru/lect/kapitonov2017/index.html

HUUAD MI'Y: ®usrika BHICOKMX SHEPTUil U 3JIeMEHTapHbIE YaCTHLIBL,
http://nuclphys.sinp.msu.ru/elp/index.html

HUUAD MI'Y: pusuka siapa u yactuil, XX Bek, http://nuclphys.sinp.msu.ru/introduction/index.html
Pabora ¢ yueOHOM 1 HAyYHOH JIUTEPaTy PO ABJSACTCS TJIABHOU (DOPMOU CaMOCTOSATEIBHOU PabOTHI 1
HeoOXouMa MpY MOATOTOBKE K IPOMEKYTOUYHBIM TECTaM U 3k3aMeHy. OHa BKIIIOYAeT MpopaboTKy
JIEKLIIMOHHOTO MaTepuaa - U3y4eHre peKOMEH/IOBaHHBIX NCTOYHUKOB U JINTEPATYPHI IO TEMATHKE
JIEKLIUH.

9K3aMCH

ITpu coave sK3aMeHa JOITyCKAETCsl HAJIMYME Y CTYIeHTa BCIIOMOTATEIbHOTO PYKOIIMCHOTO MaTepuaia
00BEMOM He Oosiee OfHOro JucTa A4 (HAIMCAHHOTO COOCTBEHHOPYYHO, UCIIOJIb30BAHUE TyKHUX
BCIIOMOTATeJbHBIX MATEPHANIOB He fomyckaercst). CTyJeHT MOXeT 3aIicaTh Ha STOT JIUCT JI0OYIo
HH(pOPMAIHMIO N0 TEeMATHKE Kypca, KOTOPYIO OH IIOCUYMTaeT HEOOXOUMOIL.

Bonpocs! 1j1s1 caMONoAroTOBKY, TIpOrpaMma Kypca M Jpyrie MaTepraibl HAXOASTCS 110 CChUIKE:
http://kpfu.ru/physics/struktura/kafedry/kafedra-fiziki-tverdogo-tela/elektronnye-obrazovatelnye-resursy

10. ITepeyenb nHQ OPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnst 1 HH(OPMAMOHHbBIX CIPAaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX IIPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLEcca MO TUCIMILTIHE
(Momyn0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHns: 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabouei MporpaMmme JUCHMUIUIAHBI (MOYJIS).

11. OnucaHne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npouecca no JUCIHUILIHHE (MOIYJII0)

MartepuaibHO-TeXHHUECKOe 00ecredeHre 00pa3oBaTeIbHOrO MPOIecca Mo AUCIUILIHHE (MOLYJIO) BKIIIOYAET B ce0s1 CleayoIIne

KOMITOHCHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

KowmribloTep 1 prHTEp AJIs pacievyaTKy pa3JaTOYHbIX MaTepuasioB.
MynbTUMeniHAS 8y IUTOPHSL.

KommnbloTepHblii Kitacc.

Crenuanu3upoBaHHasi JabopaTopHsl.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalONUXCs HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XO,£[I/IMOCTI/I B O6pa30BaTCHBHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOTMU, 06HCI“IaIOH.[I/IC
BOCIIpUATUE I/IH(bopMaL[I/II/I O6y'~IaIOH_[I/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/laHNe TEKCTOBOW BEPCHU JII0OOr0 HETEKCTOBOI'O KOHTEHTA JUIs €70 BOZMOXXHOI'O IPeoOpa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, yIoOHBIE 17151 pa3IMYHBIX MOJIb30BATEICH;

- CO3JaHMUE€ KOHTCHTA, KOTOprﬁ MOJKHO IPEACTAaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTCPHU JAHHBIX WK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTb MaCIHTa6I/IpOBElHI/IH TEKCTAa U H306pa)KeHHﬁ 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Y4aIoIMXCsl BOCIPUHUMATD OJJHY M TY ke MH(OPMAIMIO U3 Pa3HbIX KCTOUYHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJIyXa MOJTy4Yaid HH(POPMALMIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEICTB, 00ECIIEYNBAIOIIMX BO3MOXHOCTb OCBOCHHS HABBIKOB U YMEHHI, (DOPMUPYEMBIX
JVCIUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYAJIbHBIX JJA0OPAaTOPHUi M CUMYJISILIMOHHBIX TEXHOJIOTHI;

- IpMMEHeHNe JUCTAHIIMOHHBIX 00pa3oBaTeIbHBIX TEXHOJIOIUH AJIs Nepefau MH(GOPMALMKY, OPraHU3aLy Pa3IndHbIX (hOpM
MHTEPaKTUBHON KOHTAKTHOM paboThl 00Y4YaloLIerocs ¢ mpernojaBaTesieM, B TOM YKcie BeEOMHAPOB, KOTOPblE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHUS] BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJENCTBHSI BCEX YJaCTHUKOB JUCTAHLIHOHHOTO
00y4eHus1, IPOBEJEHNsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIaMU U 3aILUTHI BHIIOJTHEHHBIX PaOOT, IPOBEASHNUS TPEHUHIOB,
OpraHM3aLUY KOJUIEKTUBHOMN paboTHI;

- IPUMCHEHUEC JUCTAHIIMOHHBIX O6pa3OBaT€HLHLIX TEXHOJIOTUI UL OpraHnu3atun (I)OpM TEKYyHIEro u NpoMeKyTO4YHOI'O
KOHTPOJIA;

- yBEJIMYEHUE TIPOJOJIKUTEIBHOCTH Claui 00YYaloMMCsl MHBAIUIOM WX JIMLOM C OT pAHUYEHHBIMU BO3MOKHOCTSIMHU 310POBbSI
¢opm rmpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOJOJIKUTEIbHOCTU CAa1n 3a4€Ta Wi 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOI q)opMe, - He Oostee uem Ha 90 MUHYT;

- IPOJIOJKUTEIFHOCTH MTOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJDKUTENILHOCTY BBICTYIUIEHUsT 00yYaIoIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MuHYT.

Iporpamma cocraiieHa B cootBeTcTBuM ¢ TpeboBaHussMu PT'OC BO u yue6HbIM 1utanoM no Harpasienuio 03.03.03
"Pagnodusuka” u npodpumo noarotoBku "KeantoBas u CBY anexktponuka.

SAEKTPOHHBH
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IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku:_ 03.03.03 - Pagnoduszuka

IIpocpuss noarorosku: KeantoBas u CBY aneKTpoHNKa
Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

1. Karmuronos, Y. M. Beenenne B pusuky siapa u gactuil : yueOnuk / V. M. Karutonos. - 4-e u3a. - Mocksa : DU3MATJIUT,
2010. - 512 c. - ISBN 978-5-9221-1250-5. - Tekcr : anekTpoHHsIi // JIaHb : 3neKTpoHHO-0MOMOoTeuHast cuctema. - URL:
https://e.lanbook.com/book/2189 (mata o6pamenus: 11.05.2023). - Pexxum mocTyna: s aBTOPH3. TOJIb30BaTEIeH.

2. ®pum, C. D. Kypc obieit ¢puzukn : yueoHuk : B 3 romax / C. 3. pu, A. B. Tumopesa. - 10-e u3n. - Cankr-IlerepOypr :
Jlanb, 2022. - Tom 3 : Ontuka. ATomHast usmka - 2022. - 656 c. - ISBN 978-5-8114-0665-4. - Tekcr : a5eKTpoHHbIi // JlaHb :
aNIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/210167 (narta obpamenus: 11.05.2023). - Pexum
JOCTYyIa: 1O MOJITUCKE.

3. Cagenbes, 1. B. Kypc o6uieii ¢husuku : yueOHoe nocodue : B 5 Tomax / M. B. CaenbeB. - 5-¢ u3n. - Cankr-IlerepOypr :
Jlanp, 2022. - Tom 5 : KBanToBas ontuka. AtomHas ¢pusuka. Pusrka TBepaoro Tenaa. Pusmka aToMHOro Apa U 3J1eMEHTaPHBIX
yactutl. - 2022. - 384 c. - ISBN 978-5-8114-1211-2. - Tekcr : 2neKTpoHHbIH // JIaHb : 371€KTPOHHO-OMOIMOTEYHAsI CUCTEMA. -
URL: https://e.lanbook.com/book/210611 (mata o6parmenus: 11.05.2023). - Pexxum gocTyna: 11l aBTOpH3. TOJTb30BaTENICH.

4. DnemMeHTapHbIN yueOHUK (pusuky : yueOGHoe nocodue : B 3 Tomax / nox pepakuuei I'. C. JlanncOepra. - 15-e uspa., uchp. -
Mockga : PUSMATIIUT, 2021 - Tom 3 : Konebanus 1 BojHbl. Ontrika. AToMHas U siaepHas ¢usuka. - 2021. - 664 c. - ISBN
978-5-9221-1591-9. - Tekcrt : anekTpoHHbIH // JlaHb : 35eKTpoHHO-OubIMoTeHas cucrema. - URL:
https://e.lanbook.com/book/185693 (nara o6pamenus: 11.05.2023). - Pexxum octyna: Juist aBTOpU3. TOJIb30BATEIICH.

JomnmoJHUTEILHAS IUTEpATypa:

1. Myxun, K. H. DxcniepumenTanbHas siaepHas pusuka : ydeOnuk : B 3 tomax / K. H. MyxuH. - 7-e u3g, crep. -
Cankr-IlerepOypr : Jlanb, 2022. - Tom 1 : ®usuka aromuoro szpa. - 2022. - 384 c. - ISBN 978-5-8114-0739-2. - Tekcr :
371eKTpOHHBIH // JlaHb : aeKTpoHHO-OubmmoTevHas cucrema. - URL: https://e.lanbook.com/book/210308 (nata oGpaienusi:
11.05.2023). - Pexum goctyna: ajsi aBTOPU3. MOJIb30BaTEEN.

2. MyxuH, K. H. DxcriepumenTanbHas sinepHas gpusuka : yueOnuk : B 3 tomax / K. H. MyxuH. - 7-e usn., crep. -
Cankr-IlerepOypr : Jlanp, 2022. - Tom 2 : Pusuka saepHbIX peakimil - 2022. - 326 c. - ISBN 978-5-8114-0740-8. - Tekcr :
3JIeKTPOHHBIH // JIaHb : 31eKTpoHHO-OubMoTevHas cucrema. - URL: https://e.lanbook.com/book/210311 (nata oGpaienusi:
11.05.2023). - Pexxum goctymna: ajisl aBTOpH3. TTOJIb30BaTeNeH.

3. Kann, K. B. Kypc o6meii ¢pusmku: yuedbHoe nocodue / K. b. Kann. - Mocksa : KYPC: UH®PA-M, 2022. - 368 c. - ISBN
978-5-905554-47-6. - Tekcr : anektponnsiit. - URL: https://znanium.com/catalog/product/1094750 (nata oOparieHus:
11.05.2023). - Pexum goctyna: 1o NOIMKCKe.

4. Bapcykos, O. A. OcHOBBI (pU3UKHU aTOMHOTO A1pa. SnepHsle TexHosornu : MoHorpadusa / O. A. bapcykos. - Mocksa :
OUBMATIINT, 2011. - 560 c. - ISBN 978-5-9221-1306-9. - Tekcr : 31eKTpoHHbIH // JIaHb : 3IeKTPOHHO-OUOIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/2722 (nata obpamenust: 11.05.2023). - Pexxum nocryna: ajist aBTOpu3.
OJIb30BaTeIeH.
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IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka

IIpocpuis noarorosku: KeantoBas u CBY aneKTpoHMKa
Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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