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1 IEJb ¥ 3AJJAYM OCBOEHUS U CLATIIAHBI

Llesm ocBOEHMS TUCHMIUIMHBL: (POPMHPOBAHUE TPEACTABICHUS O (PU3MUECKONH KapTHHE OKpYKako-
[IEeT0 MHpa, TTOHMMAHUE B3aWMOCBSI3M PA3JIMYHBIX (DU3UYECKHUX SBJICHUN U MPOLECCOB B OKPYIKAIOIIEM
MHUDE.

3agaum: M3yyeHHE KBAHTOBBIX U PEJISTUBUCTCKUX XapaKTEPUCTHUK SJEp, CTATUYECKUX XapaKTepH-
CTHK $/IEp, METOJIOB 3KCIIEPUMEHTAJIbHBIX UCCIIEJOBAHUN AJIEP, METO/I0B TEOPETUUECKUX UCCIIET0BAHUIN
Anep.

2 HIEPEYEHD IIVIAHUPYEMBIX PE3YJIBbTATOB OBYUYEHUA 11O
JTMCLMUILJIAHE
[Ipouecc n3ydeHus TUCHUIUIMHBI HANpaBjieH Ha (OpMHUpOBAHHUE CIEAYIOIIUX KOMIETEHIUN U MH-

TUKAaTOpoB uX nocTkeHus B coorBerctBuu ¢ OC HUAY MHUDU u OOIl BO mo cnenuaibHOCTH
03.03.02 Duszuxa.

Ob6menpodeccunoHalbHble KOMIIETEHIIUN U MHIMKATOPbI MX JOCTUKEHUS:
Konx u naumenosanne OITK Kon n nanmenoBanue uaaukaTopa goctuxeHussOINK

OIIK-1 Criocoben npumensats 0a3o- |3-OI1K-1 3nHare: QyHAaMeHTaAIbHBIE OCHOBBI, IOJyYeHHBIE B 00JacTH
Bble 3HAHWUSI B 00JacTH (1)I/ISI/IKO- €CTCCTBCHHBIX U MAaTEMAaTUYCCKNX HAYK.

matematndeckux W (wimm) ecte- | Y-OIIK-1 Ymers: ncnonp30BaTh Ha MpakTUKe 0a30Bble 3HAHUS, MOJTydEH-
CTBCHHBIX HAayK B C(bepe HpO(i)eCCI/I- HblE B 00JIACTH €CTECTBEHHBLIX M MAaTEMATHYECKHUX HAyK; INPpUMCHATDH IJIA
OHAJIBHOM JCSITETEHOCTH aHanm3a u 00pabOTKU Pe3yIbTaTOB (PU3MIECKIX SKCIIEPUMEHTOB.
B-OIIK-1 Bnazers: HaBBIKaMH 00O0OIIEHHS, CHHTE3a U aHam3a 0a30BBIX
3HAHWH, TOMyYEHHBIX B 007aCTH €CTECTBEHHBIX U MAaTeMAaTUYECKUX HayK,
BJIAJIETh HAYYHBIM MHPOBO33PEHHEM.

OIIK-2  Cmocoben  mpoBoauth | 3-OITK-2 3HaTh: THIIOBbIE METOABI (PM3MUYECKUX M3MEPEHHUH, TeopeTnie-
Hay4Hble MCCIEAOBaHMUA (U3MYE- | CKUE OCHOBHI (PU3UYECKUX METOJIOB UCCIIEIOBAHUSI.

CKHUX OOBEKTOB, cucteM M mpomec- | Y-OIIK-2 YMers: aHanu3upoBaTh H 00pabaThiBaTh JaHHbBIC (PU3UIECKOTIO
COB, 00pabaThIBaTh M IPEJICTABIIATh | SKCIICPUMEHTA M IPEICTABIIATh UX B ICHOH U yI00HO# hopme.
JKCIIEpPUMEHTAIBHBIEC TAHHBIE B-OIIK-2 Brnagers: HaBbIKaMH OOpAIliCHUS ¢ THIIOBBIMH IIPUOOpaMH ISt
3JIEKTPOHHO-(PU3NIECKAX U DIEKTPOTEXHUIECKUX M3MEpEeHUH, METOIaMu
aHanm3a u 00pabOTKH IKCIIEPUMEHTATHLHON HMH(DOpMAaITHIH.

B pe3ynbraTe u3yueHus AUCHUIUIMHBI CTYACHT OaKallaBpa JOJKEH:
3HaTh:
- TEOPETUYECKUE OCHOBBI COBPEMEHHOH (DM3MKH aTOMHOTO SApa U AJIEMEHTAPHBIX YaCTHIL;
- OCHOBHBI€ METOJIBI U TEOPETUUECKHE MOJIENU, UCIOIb3yeMble B (DU3UKE aTOMHOTO siipa U dJe-
MEHTapHBIX YaCTHIL;
YMeTh:

- IOJIB30BATHCS MPUOOPAMH, UCTIOIB3YEMBIMH B (PU3MKE aTOMHOTO S/Ipa U 3JIEMEHTAPHBIX YaCTHII;
Bnaners:
- IPAKTUYECKMMU HAaBBIKAMHU MPOBEICHUS PACYETOB IIAPAMETPOB B PAMKAX dKCIIEPUMEHTOB.

3 MECTO JUCHUILJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

Jucuumnunna Qu3uka amomHo20 A0pa U 1eMeHmapHblx_4acmuy OTHOCUTCS K 0043amenbHou 4a-
cmu npogheccuonarbHo2o MOyl y4eOHOTO I1aHa 1o HanpasieHuio moAroTosku 03.03.02 Quszuxka.




4 BOCHUTATEJIbHBIN IOTEHIUAJL JIJUCITUILIAHBI

Hanpagsnenusi/uenu 3agaun BocuTaHus (KO1) BocnuraTenbHbIH TOTEHIHAT AUCIUTUTHH
BOCIHUTAHHUS
[Mpodeccuonansoe u | B14 - dopmupoBanue rirydookoro | Mcmonb30BaHue BOCIUTATEIBHOIO MOTEHITHATIA
TPYyAOBOC BOCIIMTAHUC IIOHUMAaHU COHHaﬂLHOﬁ poji | AMCHOUIIIIAHBIL JJIA:
npodeccuu, MO3UTHBHOW M aKTHUB- | - ()OPMHUPOBAHUS MO3UTUBHOTO OTHOMIICHHS K

HOW YCTaHOBKM Ha IICHHOCTH WU3- | mpod)eccuu WHKeHepa (KOHCTPYKTOpa, TEeXHO-
OpaHHOI CIIEIMaTbHOCTH, OTBET- | JIOTa), HOHUMAaHUS e COUAILHON 3HAYMMOCTH
CTBEHHOTO OTHOIIEHHUsI K Mpodec- | U poiu B OOIIECTBe, CTPEMIICHHS CIIEJ0BAThH
CHOHAIILHOM JIeSITETIbHOCTH, TPYAY | HOpMaM Mpo(eCCHOHANBHOW ASTHKH MOCpe/l-
CTBOM KOHTEKCTHOTO OOYYeHUS, pelleHuUs
MPAKTUKO-OPUEHTHPOBAHHBIX  CHUTYAI[MOHHBIX
3ajay;

- (QopMHpOBaHHS YCTOWYMBOTO HHTEpeca K
npodeCcCHOHANEHON AEATeNbHOCTH, CIOCOOHO-
CTH KPUTHYECKH, CAMOCTOATENHbHO MBICIHUTH,
MOHUMAaTh 3HAYUMOCTH TpodecCHr ToCpe-
CTBOM OCO3HaHHOT'O BBIOOpa TEMAaTHKH MPOEK-
TOB, BBIIOJIHEHHS MPOEKTOB C TOCIEAYIOIEH
myOJIMYHOM Mpe3eHTanneil pe3ynbTaToB, B TOM
yuciie 000CHOBAHHUEM WX COIHMAIBHOW M Tpak-
TUYIECKOW 3HAYUMOCTH;

- (hopMupOBaHHSI HABBIKOB KOMaHIHOW PaboTHl,
B TOM YHCJE PEaTU3alH PA3INYHBIX ITPOEKT-
HBIX poJiei (Jiuaep, UCIONIHUTENb, AHAIUTUK U
Ip.) MOCPEICTBOM BBIIIOJHEHUS! COBMECTHBIX
IIPOEKTOB.

5 CTPYKTYPA U COAEPKAHUE JTUCIUIIINHBI

5.1 O0beM aUCHUIIINHBI
OO0mas Tpya0eMKOCTh (00BeM) TUCHUILIUHBI DuU3uKa amomHno2o 10pa u 31eMeHmapHblX 4acmuy
cocraisgeT 6 3auetHsix equnmuil (3ET), 216 akageMHUUecKuX 4acos.

Tabmuma 5.1 - O6bEM AMCIUIIIMHBI IO BHJIaM yUeOHBIX 3aHATHH

Bcero, Cemectp
. 3a4YETHBIX
Bup yueOHo# paboOThI
1y p eIIMHUL] 6

(akaz. 4acoB)

KonTakTHas padoTa ¢ npenogaBartesnem

B TOM UHCIJIE: 85 85

— ayAUTOpHAs 110 BUJIaM YUEOHBIX 3aHATHH
— JIEKIIUH 17 17
— MPaKTHYECKUE 3aHATUS 34 34
— 1a0OpaTOpHbIE 3aHATUS 34 34

CamocrosiTesibHast padoTa 00y4arOIINXCH

B TOM YHcJIe: 95 95
— U3y4YCHHE TEOPETHUECKOro Kypca 20 20
— IMOATOTOBKA K JJAOOPATOPHBIM 3aHITHIM 30 30
— JIOMAIIIHKE 33]1a4H 45 40

Bujx npomexyTouHoO# aTTecTanuu (3a4eT, IK3aMeH)
Ix3amen (36) | Dx3amen (36)

HUroro nmo iucuuinjimHae 216 216




Tabnua 5.2 - Pacnipenenenue yueOHOM Harpy3KH 10 pa3ziesiaM AMCIUTUTHHEI

Ne pa3nena

Haumenoanue pazaena
JOUCLUIIIMHBI

Bupl yueOHO# Harpy3Ku ¥ UX TPYA0EMKOCTb, BKIIIOYAsi CaMO-
CTOSITETIbHYIO paboT

CTYACHTOB, aKa/l. 4aChl

Jlexun

[IpakTueckue

3aHATHA

B TOM uHcIie B hopme

IMPAKTUYECCKOU ITOATO-

TOBKHU
JlaGopaTopHbie pado-

ThI

MPAKTUIECKOU MOJIro-
TOBKH
pabota
MPAKTUYECKOW MOJrO-

B TOM 4HCIIe B (hopme
CaMocTosTenpHas

B TOM 4HcCIe B popme

TOBKH

dopMupyemsle
HMHJIUKATOPBI
OCBOECHMS KOM-
neTeHI N

Bcero uacos

1 cemectp

B3anmopencreue
SIIEPHBIX U3TYyYEHUH C
BEILIECTBOM. Y CKOpH-
TEJIN 4aCTHL, PEaKTO-
pbl. JleTekTopsl ya-
CTHIL.

20

40 | OIIK-1, OIIK-2

BBenenue B puzuky
AJIeMEHTapHBIX Ya-
ctur. OOmpe cBOM-
CTBa sIJIEPHOTO BEIIIe-
cTtBa. Monenu siapa.
Tunsl pacniazna u ne-
JeHus saep. Bzanmo-
JEUCTBUE A1IEp C
3/MarHUTHBIM U3ITY-
YEHHEM.

10

10

35

60 | OIIK-1, OIIK-2

OCHOBBI TEOPHUH
SIIEPHBIX PEAKITHH.
Tunsl peakiuu. Uc-
CJIeIOBaHUE s/Ipa B
peakIusaX ¢ ObICTPHI-
MH YaCTHUI[AMH.

20

40 | OIIK-1, OIIK-2

®du3snka eMeHTap-
HBIX YaCTHUIl U KOCMO-
norusi. CBepXHOBBIE.
HelitpunHas actpo-
busuka.

20

40 | OIIK-1, OIIK-2

HUTOI'O:

17

34

34

95

180

Tabmuma 5.3 - JIeKIMOHHBIN Kypc

5.2 CopepixaHue TUCHUILIMHBI

TpynoeMKocTb, akaj. ya-
COB
No Howmep Tema nexkuuu u nepeyeHb B TOM YHCJIE C
[ pasze- TUIaKTUYECKUX eTUHUIL UCIIOJIb30BAHUEM
na BCEr0 | HMHTEPAKTHBHBIX
oOpa3oBaTenb-
HBIX TEXHOJIOTHI
1 1 BBoaHas Jeknus 1
Copepxkanne Kypca. Poib u MecTo siaepHoit husnku
1 1.1 B3aumoneiicTBue siiepHbIX M3JIYy4YeHHH ¢ Belle- 1




CTBOM
OO01Lue MOHATHUSA

1.2

YCKOPHTCJII/I HJacTul, peaKTophbI

beratpoHbl, IUKIOTPOHBI, MUKPOTPOHBI, JINHEHHBIE
YCKOPUTEIIA, YCKOPHUTEIN NPSIMOrO ICHCTBHS, CHH-
XPOTPOHBI, KOJIAUAEPHI. SINepHbIE U TEPMOsIEpHbIE
PEaKTOpHI.

1.3

JeTrekTopbl YacTHI

CUMHTUUIALIMOHHBIE, YEPEHKOBCKUE, MarHUTHbIE U
JETEKTOPBl IEepeXOqHOro usiydenus. I[Iponopumo-
HajibHbIe U ApeidoBbie kKamepbl. [lomynpoBogHuko-
BbI€ ieTekTophl. Kamopumerpsl. HexkoTopslie acniekThl
METOJMK IKCIIEPUMEHTOB, KOJUIAUAEPHBIE JETEKTOPHI.

BBenenue B pu3NKy 3jieMEeHTAPHBIX YACTHI
Macchl 1 KBaHTOBBIE YHCJA DJIEMEHTAPHBIX YACTHIL.
[IpaBuna otbopa ayis cinalbIX, AIEKTPOMATHUTHBIX,
CHWJIBHBIX pacmanoB. M3oTonmnyeckne CBOWCTBA CHIIb-
HBIX B3aUMOJICUCTBUNA. MOJIE€Th KBAPKOB.

0,5

2.1

OO0mme cBOICTBA 1€PHOT0 BeleCTBA

OcCHOBHEBIE XapaKTCPUCTUKU AACP: IIIOTHOCTD, 3apsi/d,
CIOUHBI SJ€p, YETHOCTb, CIHEKTPHI BO30YXIEHUS,
sanepHas HecTaOmiIbHOCTh. CBOWCTBA SACPHBIX CHII,
HYKJIOH-HYKJIOHHOE B3auMojeiicTBue. SAnepHbie 000-
JIOUKU. DHEprusi cBA3W siaep. M3oronuueckuii CrivH.
AHaNoroBbie COCTOSIHUS. baprOHHBIE pPE30HAHCHI B
AIpax.

2.2

Mopaenu siapa

Kanenpnas moxaens simpa. Mogens ¢epmu-raza. On-
HOYACTUYHAs oOoJjioueyHass Mojenb. CpenHuid suep-
HbI moTreHnual. CrnuH-opOuTaNbHas cBs3b. Ocrta-
TOYHOE B3aumoJieiictBue. O000IEeHHAss MOJIEb sIpa.
KonnextuBabie 3¢ dekThl B sapax. I uranTtckue pe3o-
HAHCHI. 3apsA10B0-00MEHHBIC PE30HAHCHI.

2.3

Bera-pacnan

OneMeHTapHas Teopusi Oera-pacmaja. IIpaBmia ort-
O6opa u ¢dopma OeTa-CrieKTpa, KOPPEIALHOHHBIE Xa-
pakTepucTUKU. PaspelnieHHble U 3anpelieHHble oera-
nepexo/pl. DIEKTPOHHBIM 3axBaT. Hapymenue der-
HOCTM B cnalbIx B3auMojelcTBUsX. bera-pacnan
HeiTpoHa. /JIBoWHOW JBYXHEWTpUHHBIHK U  6e3-
HEUTPHHHBIN OeTa-pacna.

2.4

Jlpyrue Tunsl pacnajaa u aejeHue sjaep
Hcnyckanue sapamMu NpPOTOHOB, aibda-pacnai, je-
JIEHHE, KJIACTEPHbIE paclajbl siep. 3ana3blBaroline
npoueccel pacnazaa saep. Hapymienune detHocTH npu
neneHuu. CIOHTaHHO JENSIINECcs H30MepPhI

0,5

2.5

B3aumoneiicreue faep ¢ 3J1eKTPOMArHUTHBIM H3-
JIy4eHHeM

My bTUIIONIBHBIE TIEPEXObl U MpaBuiia 0TOOpa s
raMMa-usilydeHus. BHyTpeHHssa koHBepcus. dDoro-
snepHble peakiyn. KyjgoHoBckoe BO30yxaeHHUE siep.




I'mrantckue MYJIbTHITIOJIBHBIC PEC30OHAHCHL

OcHOBBI TEOpHH SA/IEPHBIX peaKuuil

3akoHbl coxpanenus. [IpuHuun neraabHOTO paBHO-
Becusi. Kananel peakuuu. Matpuusl paccesausi. On-
TUYECKasi MOJIENIb B3aUMOJEHCTBUS HYKJIOHOB C SIJI-

paMH.

3.1

Peakuuu ¢ MeAJIECHHBIMU HEHTPOHAMU
Pe3onancHelil 3axBaT HEUTPOHOB. PopMyna bpei-
ta—DBurnepa. PaccessHue HelTpoHOB siapamu. Pacce-
SITHME HEUTPOHOB KpHcTauiamu. OTpaxeHue U noJs-
pu3zanys HeUTpoHOB. [{u(pakiIIOHHOE paccesiHUe.
Helitponnas criekrpockonus. YabTpa XOJIOIHBIE
HEUTPOHBI.

3.2

IIpsimMble siiepHbIe peakuuu

Heynpyroe paccesiuue. Peakiiuu nepenauu. SnepHsie
peakuuu nepe3apsaaku. 3apsa0BooOMEHHbIE PE30HAH-
CBI.

3.3

HccaenoBanue siapa

HccnenoBanue ¢ moMoIbio Y-KBaHTOB, OBICTPBIX
3JIEKTPOHOB, ME30HOB, MPOTOHOB. Me3oaTomel. ['u-
nep-, N- u A- sigpa. KBapku B sigpax.

®u3uKka 371eMEeHTAPHBIX YaCTHI U KOCMOJIOTHS
Panuss Beenennas. [Ipoucxoxaenue nerqyanmmx
2JIEMEHTOB, OapruoHHas acuMMeTpusi BeenenHoi n
npobiema cTabmIbHOCTH MPOoTOHA. HykieocuHTe3
3JIEMEHTOB B 3Be37jaX. OCHOBHBIE siIEpHbIEC PEAKIINH
— ucrouHuku SHepruu ConHua. SnepHbie peakuu B
3Be3/71aX B MIPOLIECCE IBOJIONUU. Mozenu 38e311 U
9BOJIIOLIMSI 3B€3]1 10 B3phIBA CBEPXHOBOM.

4.1

CBepxHOBbIE

[Ipupona cBepxHOBBIX. MeXaHU3M B3pbIBa CBEPXHO-
BOil. Posb HeliTpuHO B Koyuiarnce cBepxHOBbIX. OOpa-
30BaHue HYKIHI0B. [IporicxoxaeHne cpeIHux u Ts-
xenbIx aneMeHToB. KocMoxpoHoiorus.

4.2

Heiitpunnas actpodpusuka

Conneunsle HeNTpUHO. COBpEMEHHBIE JETEKTOPHI
COJIHEUHBIX HEHTPUHO, MpolieMa aeduuTa coHey-
HBbIX HEUTPUHO, Macca HEUTPUHO U TUIIOTE3a
HEUTpUHHBIX ocumusiuuid. Habmonenue HeTpuHo
oT cBepXHOBBIX. [loncku TemHol Marepuu Bo Bee-
neHHou. TemHas sHeprus.

4.3

3aKJII0YuTeIbHAS JeKIHA

[IpumeHenne yckopuTenen, SAEpHbIX PEAKTOPOB U

AepHO-(DU3NYECKUX METO/IOB B IIPOMBIIIIIEHHOCTH,
Pa3BUTHH HOBBIX TEXHOJIOTHI, MEIUIIUHE U OHOJIO-
THH.

Hroro:

17




Tabmuma 5.4 - TlpakTrueckue 3aHITUs

TpynoeMkocTb, akajl. 4acoB

B TOM YHCJIC B
bopme mpak-
THUYECKOM
ITOATOTOBKH

Ne 3ans- | Homep pa3- | HaummeHoBaHMe IPaKTUYECKOIO 3aHATHS U IIepe-
TUS nena YEHb IUJAKTUYECKUX EAUHMIL BCETO

OcHOBHbBIE MOHATHSI KBAHTOBOH MeXaHUKH 2
1 1 ®opmyna [e-bpoitns. CooTHomeHHe HEonpeie-
neHHocTH [ eiizenoepra.

B3aumopneiicrBue siiepHbIX HM3JIy4YeHHMl C Be- 3
1EeCTBOM

Yckopurean yactun, peakropbl Pacuer sHep- 3
TFeTUYECKUX TOTEpPh DJEKTPOHA U IPOTOHA OJU-
HAaKOBbIX DJHEPIUi B KOJIBLIEBOM YCKOpUTEINE.
Pacuer yrna oTkJIOHEHHS 4acTUIIbI B MAarHUTHOM
nosie. DHepreruyeckas BBIF0Jla KOJIaHAEPHBIX
9KCIEPUMEHTOB. JHepreTudecku 3¢ (eKTUBHbIE
TepMosepHble peakiuu. O3HaKoMIieHue ¢ pabo-
toit yckoputeneit ®TU TITY: GeraTpoHOM, ITUK-
JOTPOHOM, MUKPOTPOHOM, CUHXPOTPOHOM, yCKO-
putenem Ban ne I'pada.

Beenenue B GpU3MKY 3JIEMEHTAPHBIX YACTHI 2
CucremaTnka 3JIeMEHTapHBIX YaCTHIL.

OO01mme cBOICTBA S1IEPHOTO BellleCTBA 2
5 2.2 Pacuersr Macchl u sHepruit cBs3u siaep. CnuH u
U30TOMUYECKHUI CIIUH SIACP.

Bera-pacnan 2
PacyeTsl HEKOTOpBIX XapaKTEpUCTHK Oera-
6 2.3 pacnaga. Pa3bop skcmepuMeHTa 1Mo OOHapyxe-
HUIO HapylIEeHUs YETHOCTH B Cla0bIX B3aMMO-
NIEUCTBUSIX.

Jlpyrue Tunsl pacnaja u JaejieHue sijep 2
Jlenenue snep Ha npumepe anbga-pacnaga. Ilo-
Jy4YeHHe TPAHCYPAHOBBIX U CBEPXTSIKEINBIX 3Jie-
MEHTOB.

B3aumopeiicTBue siep ¢ 3J1eKTPOMATHHTHBIM 2
U3JIydYeHHeM

8 2.5 PaccMmoTpenue mnpuMepoB MYJIbTHUIIONBHBIX II€-
pexXoJ0B W mpaBWJI OTOOpa ISl TraMma-
U3ITy4YEHUSI.

OcHoBbI Teopuu sifepHbIX peakuuii [Ipumepsr 8
pacyera KMHEMaTUKU sIEpHBIX peakiuil. Pacue-
Thl HEKOTOPBIX XapaKTEPUCTUK B3aUMOICHCTBUSA
HYKJIOHOB C siIpaMU 10 ONITHYECKON MOJEIIN.

9-12 3.1

Pu3uKa 31eMeHTAPHBIX YaCTHI 8
13-16 4.1 3aKOHBI COXpAaHEHHUs KBAaHTOBBIX uuces. Kaap-
KOBasi MOJIEIIb.

Hroro: 34




Ta6muma 5.5 — JlaboparopHbie paboThI

TpynoemMKocCTh, akal. 4a-

Ne 3a- Howmep . coB
atna | pasgena HaunmenoBanue nabopatopHoii paboThI B TOM YHCJIC B
Bcero | (opme mpaxkTuye-
CKOM MOATOTOBKHU
BBoanslii uHcTpyKTa)X o Th. BBogHOoe 3aHs-
1-2 1 tue. OOpaboTka pe3ynbTaToB m3MmepeHui. O 4
MOTPEITHOCTSIX U3MEPCHHH (PU3NYCCKUX Be-
JIMYVH.
3-4 1 Cratuctuueckas omwuOka wusmepenuil. Pac- 4
npenenenue [lyaccona
N3mepenune 06eTa-akTUBHOCTH TOHKOTO IIpe-
5-6 2 rapara W3BeCTHOTO U30TOIA ¢ IIOMOIIBIO TOH- | 4
KOT'O CIIUHTHJIISIITMOHHOTO JIETEKTOPA
I'pagynpoBka ramMma-cieKTpoMeTpa Mo SHEp-
7.8 3 TUW TaMMa-KBaHTOB U ompeneneHue 3¢ dek- 4
TUBHOCTH PETUCTPAIMU CIUHTHIUISITHOHHOTO
JIETEKTOpA.
9-10 4 Omnpenenenne mepuoaa Moiypacraa I0Jro- 5
YKUBYIIIETO U30TOITA
HccnenoBanue mporiecca HAKOIUICHUST UCKYC-
11-12 5 CTBCHHOW PaJMOAKTUBHOCTU TpH OOMydeHnw | 4
3JIEMEHTOB HEUTPOHAMHU
13-14 6 Onpenenenue JauHEHHOTO  KOd(dUIIHEHTA 4
ocyiabJieHUs] TaMMa-KBaHTOB B BELIIECTBE
15-16 6 Pe3epBHbIil 1eHBb 4
Urtoro: | 34
Tabmuna 5.6 — CamocrositenbHas padoTa CTyieHTa
Paznen
N TpyoemMKoCTs,
TCIIH- Bun camocrosiTensHO# paboThI CTyIeHTa 4ACOB
TJTMHBI
[ToaroTroBka K ayJUTOPHBIM MPAKTUUYECKUM 3aHITUIM 10
[ToaroroBka K 1a00pPaTOPHBIM 3aHATHIM 10
1 Jlomalnue 3agauu 10
IToaroroBka K JIEKIIUAM 10
[ToaroTroBka K ayAUTOPHBIM MPAKTUUYECKUM 3aHITUIM 12
ITonroToBka k 1a00paTOPHBIM 3aHATUAM 12
2 ITonroToBka K TeKyeMy KOHTPOJIIO (TECTUPOBAHUIO) 12
Jlomannue 3amaqan 12
[ToaroroBka K JNeKUUAM 12
[ToaroToBka K ayAUTOPHBIM MPAKTHYECKUM 3aHATUSM 10
ITonroroBka k 1a00paTOPHBIM 3aHATUSAM 10
3 Jlomaiaue 3a1auu 10
[ToaroroBka K JeKIUsAM 10
[ToaroToBka K ayJUTOPHBIM MPAKTHUECKUM 3aHITUIM 8
[ToaroroBka Kk 1a0OPaTOPHBIM 3aHATUSIM 8
4 [ToaroToBKa K MPOMEKYTOYHOMY KOHTPOJIIO (KOHTPOJb- 8
Hasi paboTa)
Jlomarraue 3a1aqu 8




IloaroroBka K JeKIMAM 8

Hroro: 95

6 OBPA3OBATEJ/IBHBIE TEXHOJIOI'A

OO0pazoBarenbHbIe TEXHOJIOTHH, HCIIOIB3YEMbIE NP PEeaTH3alMy Pa3INuHBIX BUJOB yueOHOW pa-
00THI U naromue Hanbosee YPPEKTUBHBIE PE3yIbTATHl OCBOCHUS TUCIIUILIIMHBIL:

1. JIEKIU S, macrep-kiaace (JIk, MK) — nepenaua ydyeOHON MHPOPMALIMU OT MpEMojaBaTels K
CTYJEHTaM, KaK IIPaBUJIO C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX U TEXHUUYECKUX CPECTB, HAllpaBJCHHAs B
OCHOBHOM Ha IMPHOOPETEHHE CTYJCHTaMU HOBBIX TEOPETHYECKHX M (akTHuecKux 3HaHuid. Hambomee
pacrnpocTpaHeHHbIe BUABI ((DOPMBI) OpraHU3alid Y4eOHOro Tpoliecca Ajsl TOCTHXKEHUS OTMpPeIeICHHBIX
pe3ybTaToB 00yUEHUsI M KOMIIETEHLIUH:

HNudopmaunonnas Jekuus

IIpo6aemMHast jJekuUA — B OTJIMYME OT WH(DOPMAIMOHHOW JIEKIIMM, HA KOTOPOWU COOOIIAIOTCA
CBEICHMS, TpEeAHA3HAUYEHHbIE JUIsI 3allOMHHAHWS, Ha NPOOJEMHOM JIEKIIMM 3HAHUSA BBOJATCS Kak
«HEU3BECTHOE», KOTOPOE HEOOXOAUMO «OTKPHITHY. [IpoOnemMHast nekiys Ha4YMHAeTCsl ¢ BOIPOCOB, C MO-
CTAaHOBKHM TMpoOJeMbl, KOTOPYI0 B XOJ€ H3JIOKEHHMs Marepuaja HeoOxoaumo pemuTsh. [Ipu sTom
BbIJIBUraeMas mpobiemMa TpeOyeT He OTHOTUITHOTO PELIEHUs, TOTOBOM CXeMbI KOTOPOro HeT. JlaHHbIN THIT
JIEKIUU CTPOUTCS TAaKUM OO0pa3oM, YTO JESITEeNbHOCTh CTYIEHTAa 10 €€ YCBOEHHUIO MNpUONIMKaeTcs K
MOMCKOBOM, HcchenoBarenbckol. Ha momoOHBIX Jsekuusx oOs3aTereH Iuaior MpernojaBaTens u
CTYJCHTOB.

Jlekuus-Bu3yanu3zanuusi — YYUT CTyJEHTa TMpeoOpa3oBbIBaTh YCTHYIO M MNHCbMEHHYIO
nH(popMalMi0 B BHU3yalbHYI0 (opMy, BBIAEISAS MpU 3TOM HaumOojee 3HAYMMble U CYIIECTBEHHBIE
areMeHThl. Ha JIeKMu UCronb3yroTCsl CXeMbl, PUCYHKH, YEPTEXKU U T.II., K OJrOTOBKE KOTOPBIX MpHUBJIE-
KaloTcs oOyuarouiuecs. [IpoBeneHue JeKIMM CBOJUTCS K CBSI3HOMY pPa3BepHYTOMYKOMMEHTHPOBAHUIO
IpernojaBaTesieM MOArOTOBIEHHBIX HATMAAHBIX ocoOuit. [Ipu 3TOM BakHa JIOrMKa U PUTM HOJa4u y4eo-
HOro Marepuana. JlaHHBIN THUIT JIEKIIMK XOPOULIO MCIIONb30BaTh HAa BBEACHUS CTYJIEHTOB B HOBBIN paszed,
TEeMy, TUCHUILINHY.

Jlekuusi ¢ pa3dopoM KOHKPETHOM CUTYallMH, U3JI0)KEHHON B YCTHO MJIM B BHJI€ KOPOTKOI'O JUa-
¢buibMa, BUACO3ANNCH U T.II.; CTYJICHTHl COBMECTHO aHAJIM3UPYIOT U 0OCYKIAIOT MpeICTaBICHHbINA MaTe-
puai.

2. CAMOCTOSATEJIBHAS PABOTA (CP) — u3ydeHnue CTyJIeHTaMH TEOPETHYECKOTO MAaTEepH-
ana, MOATOTOBKAa K JIEKIUAM, J1a0OpaTOpHbIM paboTaM, MPAKTUYECKUM U CEMHUHAPCKUM 3aHATHUSM,
odopmileHHe KOHCIIEKTOB JICKIUil, HanucaHue pedepaToB, OTUETOB, KYPCOBBIX padOT, MPOEKTOB, paboTa
B DJIEKTPOHHOI 00pa30BaTeNbHOUN cpefe U Ap. AU NMPUOOPETCHUS HOBbIX Meopemudeckux u gaxkmuye-
CKUX 3HAHULL, MeopemuyecKux u NPakmudeckux yMeHuu.

3. KOHCVYJIbTALUSA, thioTopcTBO (KOHC., THIOT.) — HHIUBUIYaJIbHOE OOILIEHUE MperoiaBa-
TEJs CO CTYICHTOM, PYKOBOJICTBO €r0 JEeSTENbHOCTHIO C IIENIbI0 TIepejauu OMbITa, YIriayOleHus meopemu-
yeckux u ¢haxmuyeckux 3HaHutl, TPUOOPETEHHBIX CTYJIEHTOM Ha JIEKLHUAX, B PE3yJIbTaTe CaMOCTOSATENb-
HOMW paboThI, B IPOIIECCE BBHIIOIHEHUS! KypCOBOIO MMPOEKTUPOBAHUS U JIP.

4. MIPAKTUYECKOE 3AHATHE (Ilp. 3aH.) — penieHne KOHKPETHBIX 3a/1a4 (MareMaTHYecKoe
MOJICJIMPOBAaHUE, pacyeThl U Jp.) HA OCHOBAHUU TEOPETHUUECKUX U (PAaKTUUECKUX 3HAHMH, HAIIPaBJIEHHOE B
OCHOBHOM Ha MPHOOPETEHUE HOBBIX (YaKmMuyecKux 3HaHull u meopemudeckux yMeHul.

5. CEMHUHAP, kosutokBuyM (CeM., KOJUI.) — CUCTEMATHU3aLlUsl TEOPETUUECKUX U (PAKTHUECKUX
3HaHUH B ONpEJeICHHOM KOHTEKCTe (ITOJIrOTOBKA U MPE3eHTallUs MaTepHraa 1o onpeaeseHHON Teme, 00-
CyXxeHue ee, GopMyJIMpOBaHHE BHIBOJIOB U 3aKIIOUEHUS ), HAIIPABJICHHAs B OCHOBHOM Ha MpHUOOpeTeHne
HOBBIX (haKmuyecKux 3HaHull U Mmeopemuieckux yMeHul.

Tunel npakTUYECKUX 3aHATHI, HCIIOJIb3YyeMbIX IPH U3YYECHUH TUCHHUILINHBI:

Keiic-meron. Ero Ha3zBaHMe NPOHUCXOOUT OT AHIJIMICKOrO CJIOBA «KEMC» — Mamnka, 4eMOJaH,
noptdens (B TO ke BpeMsl «KeHC» MOXKHO MEepPeBECTH M KakK «ciy4ai, cutyanus»). [Ipouecc oOyuenus ¢
UCTOJIb30BAHUEM Keiic—MeTOa IMpeJCTaBIseT cOO00M MMHUTAIMIO PEabHOIO COOBITHS, COYETAIOIIYI0 B
LIEJIOM aJIeKBaTHOE OTpa)KEHHE peabHON ACHCTBUTEIHHOCTH, HEOOIBIINE MaTepUalIbHbIE U BPEMEHHBIE
3aTparhl U BAPUATUBHOCTh 00yueHHs. YueOHBI MaTepuall MoJaeTcs CTyAeHTaM BHIE IpobieM (KeHcoB),
a 3HaHUS MPUOOPETAIOTCS B pe3yNbTaTe aKTUBHOM M TBOPYECKOH PabOThI: CAMOCTOSTEILHOIO OCYIIECTB-



JISHUS TIeJienoiaranus, coopa HeoOXoaumMol nHPOpMAIIUH, €€ aHAIHU3a C PA3HBIX TOYCK 3PEHUs, BBIBH-
YKEHHUS TUIIOTE3bl, BHIBOJIOB, 3aKJIIFOUEHHS, CAMOKOHTPOJISI Mpollecca MOJIyYeHUsI 3HAHUM U €ro pe3ysibTa-
TOB.

OcHoBHbIe BHIbI 00pa30BaTeIbHbIX TEXHOJIOT Ui

JucTaHuMoOHHbIe 00pa3oBaTe/IbHbIE TEXHOJOTMU — 00pa30BaTebHbIE TEXHOIOIHH, PEaTU3ye-
MbI€ B OCHOBHOM C ITPUMEHEHHEM HH(POPMAITMOHHO-TEIEKOMMYHHUKAIIHOHHBIX CETEH MPH OMOCPEIOBaH-
HOM (Ha pacCTOSTHUM) B3aUMOJICHCTBUM 00YYaIOIIMXCS U EJarOri4eckux pabOTHHUKOB.

Jlist ipoBeieHNs 3aHATHI C UCTIOJIB30BAHMUEM JIEKTPOHHOTO 00pa30BaHuUs M JUCTAHIIMOHHBIX 00-
pa30BaTENIbHBIX TEXHOJIOIMH HCIIOJIB3YIOTCA CIEeIyIoIINe 00pa30BaTeNIbHbIE TEXHOJIOTUN U CPEICTBa
OCBOEHUS JUCLUILINHBL:

- 9JeKTpoHHas WHpopMalMoHHo-o0pa3zoBarenbHas cpenra HUAY MUOU — Pexum nocrymna
https://eis.mephi.ru/;

- matdopMa Juid npoBeaeHusa on-line koHepeHmii u Bebunapo ZOOM — Pexxum noctyna
https://zoom.us/;

- (haiinooomenHnas cucrema Google Juck — Pesxum moctyma https://drive.google.com/;

- cucTteMa 0oOMeHa TEKCTOBBIMHU COOOILIEHUSAMH JUIsl MOOMIJIBHBIX U MHBIX MJIATGOPM C MOIEPIKKON
rojiocoBoil u Buneocsizu WhatsApp;

- conuanpHas ceth BKonTakre;

- QJIEKTPOHHAs MOYTa MpenoiaBaTesiel U CTyICHTOB.

[Ipumepamu mpUMeHEHUs AUCTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH SBJISIIOTCS 3aHATUS, HA
KOTOPBIX 00y4aroLuiics He MPUCYTCTBYET (CKaxeM, 1o O0JIe3HH), HO BBIMIOIHSAET 3aJJaHus U 00ILIaeTcs ¢
IIperoiaBaTesieM 110 3JIEKTPOHHOM MOYTe, WK NPEnoAaBaTelb KOHCYIbTUPYET 00y4aroLIXcsl BO BHE-
YpOUHOE BpeMsl yepe3 OJIOT MITH CaiT.

Buapl AucTaHIIMOHHOTO 00Y4€eHHUs: JIEKIUHU (CEeTEBbIE WU BHIC03AINCh), BUPTYaJIbHbIE KCKYP-
CHUH, IPAKTUYECKHE PAOOTHI (CEMHUHAPHI), POEKTHAS JIEATEIbHOCTD, TEICKOH(MEPEHITUHN CO CIICIIMATUCTa-
MH, (popyMBbl, 00CYKIEHUS, AUCKYCCUU, KOHCYJIbTAllUd UHIAMBUAYaJIbHbIE WM TPYNIIOBbIE, TECTUPOBA-
HHUE.

KeiicoBasi — TexHOJIOTHs OCHOBBIBAETCSI Ha HCIIOJIB30BAaHUM HAOOPOB (KEHCOB) TEKCTOBBIX,
ayJJMOBU3YAJIbHBIX U MYJbTUMEIUHHBIX Y4eOHO-METOANYECKUX MATEpUAIOB U UX PACCBUIKE IJIS Camo-
CTOSITEJILHOTO U3yUEHUS yYalllMMCs IIPU OpraHU3alMy PeryJsipHbIX KOHCYJIbTAllUi y IpenojaBaTesei.

TeneBU3NOHHO-CIIyTHUKOBAsI TEXHOJIOTUSI OCHOBAHA Ha NMPUMEHEHUHM MHTEPAKTUBHOI'O TEJIEBHJIE-
HUS: TeJle- U painoJIeKIUH, BUJCOKOH(PEPEHIIUN, BUPTYaIbHbIE IPAKTUUECKHE 3aHATUSA U T. 1.

CeTeBble TEXHOJIIOTMU MCIOIB3YIOT TEIEKOMMYHHKAIIMOHHBIE CETH IJIi 00ECHEUEHUs ydalluxcs
yueOHO-METOMUECKUM MaTepHaloM U B3aUMOJICHCTBUS C pa3IMYHON CTENEHbIO MHTEPAKTUBHOCTH MEX-
Iy TIpenojaBaTeieM U yJaluMcsl.

HNudopManmoHHbIe TEXHOJOIHH — 00yUeHHE B JIEKTPOHHON 00pa30BaTEeNbHON Cpefie ¢ LIEIIbI0
paciMpeHus 10cTyna K 00pa3oBaTeIbHbIM pecypcaM (TEOPETUYECKH K HEOTPAHUYEHHOMY 00beMY U CKO-
POCTH JOCTyNa), yBEIUUYEHUSI KOHTAKTHOI'O B3aMMO/ICHCTBHS C MpenojaBaTeieM, HOCTPOSCHUs MHUBHTY-
QJIHBIX TPACKTOPHUM NOATOTOBKU U OOBEKTUBHOI'O KOHTPOJISI U MOHUTOPHHTA 3HAHUH CTY/I€HTOB.

Pa0oTa B KOMaH/1e — COBMECTHAs JESATEIBHOCTD CTYIEHTOB B I'PYyIIIE 10 PyKOBOJICTBOM JIMAEPA,
HanpaBJIeHHas Ha pelleHre oOLIe 3a/1aun MyTeM TBOPUECKOTO CIO0XKEHUs Pe3yIbTaTOB MHUBUYaIbHON
paloThI YWIEHOB KOMaH/bI C JEJIEHUEM MOJTHOMOYMIA U OTBETCTBEHHOCTH.

IIpo6;1emHoe 0o0y4yeHHe — CTUMYJIUPOBAHHUE CTYJIEHTOB K CaMOCTOSITEIbHOMY HPHOOPETEHUIO
3HaHUH, He0OXOAUMBIX JUISl pellIeHUs] KOHKPETHON MpOOIEeMBI.

KonTekcTHOE 00y4eHne — MOTHBALMSI CTYJIEHTOB K YCBOCHHUIO 3HAHUM IIyTEM BBISBIICHUS CBSI3EH
MEXAy KOHKPETHBIM 3HAaHMEM U €r0 NpUMEHEHHEM. [Ipu 3TOM 3HaHUS, yMEHNUs, HaBBIKM JAIOTCS HE KaK
IpeaMeT ISl 3alIOMUHAHMs, @ B KAUECTBE CPEJICTBA pelIeHUs MPOopeCCHOHATIBHBIX 3a/1ay.

OOyyeHune Ha OCHOBe ONBITA — AKTHBU3ALUs [TO3HABATEILHON AEATEIBHOCTU CTYAEHTA 3a CUET
accoIMaluy U COOCTBEHHOTO OMBITA C IPEMETOM U3yUEHHUSI.

NumBuayaibHoe o0yyeHue — BHICTPAaUBAaHUE CTYJIEHTOM COOCTBEHHOI 00pa3oBaTeNbHOM Tpa-
eKTOPHM Ha OCHOBE (POPMUPOBAHMS MHAMBHYaTbHON 00pa3oBaTeIbHON MPOrpaMMBbl C YYETOM HMHTepe-
COB CTyJCHTA.

MexaucuunInHapHoe o0y4yeHue — UCIOJIb30BaHUE 3HAHWHM U3 pasHbIX O0JIACTel, UX TPYIIH-
POBKa M KOHIIEHTpALMs B KOHTEKCTE PEIIaeMO 3a1auH.



Onepemammaﬂ CaMoOCTOsAATCJIbHAas pa60Ta — HU3Y4YCHHUC CTYACHTAMU HOBOI'O Marcpuajia A0 €ro
HU3YYCHUA B XOJAC ay AUTOPHBIX 3aHSATHH.

7/ OHEHOYHBIE CPEJACTBA JIAA BXOJHOI'O U TEKYHWEI'O KOHTPOJIA,
MMPOMEXYTOUYHOM 1 UTOIOBOM ATTECTAIIUU (AHHOTAIIHUS)

CDOHI[ OLCHOYHBIX CPCICTB, BKJHO‘{aIOHII/If/'I BCC BUbI OLICHOYHBIX CPEACTB, IMO3BOJIAIOIINX ITPOKOHTPO-
JHMPOBATh COPMHUPOBAHHOCTD Y OOYJAIOMINXCSI KOMIIETCHIIMI M MHIAUKATOPOB UX JIOCTHKEHHS, MPEITyCMOT-
pernbix OC HUSY MUOU no nanpasienuto noarotoBku 03.03.02 @uzuxa, OOII u paboueit nmporpammont
TCIUTUTIHBI « DUBUKA AMOMHO20 A0pA U dNeMEeHMAapHbIX Yacmuyy, ipuBezieH B [punoxeHnn.

KoHTposib 0CBOEHHUS AUCHUILIUHBI IPOU3BOJUTCS B COOTBETCTBUU C [10J105KEHMEM O PEUTUHT OBOM
cucreMe OoleHKH 3HaHuM ctyaentos U T HUAY MUDN.

Texkymuii KOHTPOJIb CTYJICHTOB MIPOU3BOAUTCA B IUCKPETHBIE BPEMEHHBIE HHTEPBAJIBI JIEKTOPOM
Y TIPENo/IaBaTeIsIMH, BEAYIUMHU MTPAKTUUECKHUE 3aHATHUS 110 JUCIHUIUIMHE B CIEAYIONUX GopMax:

¢ TECTUPOBAHUE;

e YCTHBIW OMPOC.

1. Tecmuposanue

TecTsl UCTIONB3YIOTCS KaK METOJ OIEHUBAHUS YPOBHS COPMHUPOBAHHOCTH y OOYUAIOIIUXCS KOM-
METEHIIMH B MPOIECCE OCBOCHUS TUCITUTUIHHEI.

Bpewms BemmosHenns 30 MuH.

IIpumep TecTa AJisl TEKYIIEro KOHTPOJIA 3HAHUM

Tecr Nel
. MaccoBoe uucio A onpenensercs:
KOJIMYECTBOM IIPOTOHOB;
KOJIMYECTBOM IIPOTOHOB U HEUTPOHOB;
KOJINYE€CTBOM HEUTPOHOB.
. 3apsA aTOMHOTO sA7ipa Z Onpenensercs:
KOJIMYECTBOM DIIEKTPOHOB;
KOJIMYECTBOM HEHUTPOHOB;
KOJIMYECTBOM IIPOTOHOB.
. 3aKkoH Mo311 - 3TO CBA3b MEXKY:
MAacCCOBBIM YUCJIOM A U 3apsiioM Z;
YaCTOTOM XapaKTEPUCTUUECKOTO U3ITyUYEHHS U U MaCCOBBIM YUCIIOM A;
YaCTOTOM XapaKTEPUCTUUYECKOTO U3yUYEHHUS V U 3apsAIoM Z.
. Kem HemocpecTBeHHO ObLT OIpe/iesieH 3apsi sapa:
YeaBukoMm;
Pezepdopaom;
[efirepom.
. Kako#i 3apsi1 oTBe4aeT 3a MHTEHCUBHOCTD AJIEKTPOMAarHUTHOTO B3aUMOIEH CTBUA:
OapHOHHBIN;
JJIEKTPUYECKUH;
JICTITOHHBIMN.
. Slapa ¢ 01MHAKOBOI MacCOBBIM YUCIOM A Ha3bIBAIOTCA:
nzobapamu;
W30TOHAMU;
HYKJIUJIOM.
. Macca siipa B siiepHOi (puU3HKe H3MEHSIOTCS:
B ATOMHBIX €IMHUIIAX MACCHI;
B rpamMmax;
B 3JIEKTPOHBOJIbTAX.
. OCHOBHOMY COCTOSIHHIO SI/Jpa COOTBETCTBYET:
MaKCUMaJIbHOE 3HaYE€HUE MACCHI siipa U MACChI MOKOS;
MHUHHUMAaJIbHOE 3HAUECHHE 3apsija siipa U MacChl MOKOS;

QP OF P NFOPAFOAL NFOL AFTOL WE PSP



B. MHUHUMAJIBHOC 3HAUYCHUC DSHCPIUH U MACChI ITIOKOS.
9. DHeprust BO30YKJIEHUS - 3TO:

a. M30BITOK SHEPTHH MOKOS BO30Y)KIEHHOT'O COCTOSHHS 110 CPaBHEHHIO C DHEPTUEH MOKOs
OCHOBHOT'O COCTOSTHUS;

0. SHEPrusl HAJICTAIONICH YaCTHIIBL;

B. SHEPTHUs HAIETAIOIMUX (DOTOHOB.

10. Macca sizpa - 3T0:

a. CyMMa Macc 3JIEKTPOHOB M HEUTPOHOB;

0. pa3HuULIa MEXAY MacCcoil aToMa U CyMMOW Macc 3JIEKTPOHOB;

B. CyMMa Macc HEMTPOHOB U IIPOTOHOB.

2. Ycmuvie Onpocsl HA NPAKMUYECKUX 3AHAMUAX

[Ipumep ycTHOrO Ompoca

. DHeprus cBs3M A1pa paBHa...?
. YenpHasi SHEpPrusl CBSI3U HYKJIOHOB B sIJIpe JIS)KUT B JAa30HE SHEPTHil:
. Ceuenne paccesuus. [uddepennnanbaoe cedeHue paccestHusl. 3aKOH paJuoaKTUBHOTO paciajia.
. ®opmyna Pesepdopna.
. ®opmyna Motra. ®opmdarTtop.
. DHeprus CBS3M sApa B MOAENH KAl XuAKOCTH. Dopmyina Baiiizekkepa.
. 3anuImuTe BRIpaXEHUE JUISI MATHUTHOTO MOMEHTA Sipa.
. OOBSICHUTE OTIIMUME MEXKTYy COOCTBEHHBIM M SKCIIEPUMEHTATHHBIM 3HAYCHUSIMHU KBAAPYIOJIBHO-
ro MOMEHTa sJIpa.

9. 3anucath BhIpa)KEHUE JJIsl MOPOTa PEaKIUU. DHEPTUs PEaKIIUH.

10. IMonsatue nedexra Macchl spa.

11. Bddext Meccbayapa.

12. Onpenenuts pa3mep siapa ceuHia, A = 208.

13. Onpenenutsh civH siapa (A, Z) B MoJienn 000JIOYEK.

14. Kakue 3Ha4eHUs MOXKET MPUHUMATh U30CIUH sJipa’?

15. Csi3aHbl J1M MPOEKIIMH U30CIUHA YACTUIBI C KAKUMU-THOO0 U3MEPSIEMbIMU XapaKTePUCTUKAMHU
YJACTULILI?

16. Ilepeuncnure BuAbl (hyHIaMEHTAIbHBIX B3aUMOJICHCTBHI B MOPsiAKEe YObIBAHUS UX UHTEHCUB-
HOCTH.

17. B3aumopeiicTBre Mexay ABYMs KBapKaMH OMHUCHIBAECTCS MOTCHIIUATIOM: ...

18. IIpuuuHbI OTCYTCTBHUS KBAPKOB B CBOOOAHOM COCTOSIHHH.

19. IlpaBuno I'enn-Manna-Hammmkumer —: ...

20. Cmabble pacrmaibl MOTyT OBITh CJIEIYIONIUX THIIOB: ...

21. [lepeuncnure uzBectHeie Bam kBapku: ...

22. JlenToHsl — 370 ...

23. DHeprus nepeBopoTa CIMUHA KBapKa OTHOCUTEIBHO UCXOAHOTO COCTOSIHUS paBHa: ...

24. Ha xBapKOBOM YpOBHE pacrajJi HEUTPOHA ¢ POKJIEHUEM IIPOTOHA: ...

25. Bo Bcex BUAAaxX B3aMMOJICUCTBHUI COXPAHSIOTCS: ...

26. U3 (hepMHOHOB KaKOTO MOKOJIEHUSI COCTOUT OKPYKAIOIIHUA HAC MUD: ...

27. a - pacnag.

28. Ilorenuman N-N B3aMMOAEHCTBHSI paBEH:

29. MexaHu3MBbl SAEPHBIX PEAKIIUH.

30. Tunbl, paguycbl U KOHCTAHThHI B3aUMOJICHCTBUIA YaCTHIL.

31. OcHOBHBIE Y31IbI JUArpamMM (PyHIAMEHTATbHBIX B3aUMOACHCTBHIA.

32. 3aKOHBI COXpaHEHMs B MUPE YaCTHLL.

33. TpynHocTtH kBapkoBoil Mozenu. L[Ber.

34. TlepeHocurKH B3aUMOJICHCTBUI MKy (DyHIaMEHTATHHBIMU YaCTUIIAMU M X XapaKTePUCTHKH.

35. DkpaHUpPOBKA U aHTHUIKPAHUPOBKA 3apsi/a.

36. CtpyKkTypa NpOTOHA U HEUTPOHA.

37. Cucrematuka yactul. CynepMyabTHILIETHI.

38. JlokazarenbCTBa CyIIECTBOBAHUS KBAPKOB.
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39. CnupasibHOCTb.

40. CP — npeobpa3oBaHue B CIa0BIX B3aUMOJICHCTBUSX.

41. HapymieHre 4eTHOCTH U 3apsIOBOTO COTIPSDKEHHSI B CIIA0BIX B3aUMOJICHCTBUSX.
42. O6pamienne Bpemenu. CPT — teopema.

43. Dranbl

44. AcumnToTrueckas cBoooja.

45. B - pacman.

46. v - pacma.

OTnenbHO OLICHMBAIOTCS JIMYHOCTHBIE KAayecTBa CTYAEHTa (aKKypaTHOCTb, UCIIOJHUTEIbHOCTD,
MHULMATUBHOCTb) — paboTa y JOCKH, CBOEBPEMEHHAs C/jauya TECTOB, OTUYETOB K J1a00paTOPHBIM paboTaM U
MUCbMEHHBIX JOMAIIHUX 33JJaHUH.

IIpomexyTOYHBINH KOHTPOJb CTYJEHTOB IPOU3BOAMUTCA B CIAEAYIOUINX (hopMax:

e KOHTpOJIbHAs padoTa.

Konmponvnaa paboma

Pemenne KOHTpPOIBHOU pabOTHI ABISETCS OJHUM U3 BHAOB IMPOMEXKYTOUHOTO KOHTPOJIS U OLIEHKH
€ro 3HaHUM, YMEHUH U HaBBIKOB, YPOBHS C(OPMUPOBAHHOCTH KOMIIETEHIIMM MPH OCBOCHUM y4e€OHOIO
Moayst «PU3MKa aTOMHOT'O Si7Jpa U 3JIEMEHTAPHBIX YaCTUIL».

Bpewms BemmonHenns 60 MuH.

IpumepHnuiii apuanm KOHMpOILHOU pabomsl

1. BeIuMCIIUTE KHHETHYECKYIO SHEPTHUIO TPOTOHA ¢ UMITyJIbcoM 5 MaB/c.

2. Kakas sHeprus BelIeIUTCSA TPU 00pa30BaHUU (L-4ACTHIIBI U3 JBYX ACUTPOHOB. Y IebHAs SHEPTUs
cBs3u aeitpona 1,1 MaB, sapa 4He — 7,07 M»aB.

3. OueHuTh yroi, Ipu KOTOPOM B paCCESIHHMM AEKTPOHOB ¢ 3Hepruein 600 M»sB Ha sapax omoBa
JOJHKEeH HaOJI01aThCs IePBbIN AU(PPaKINOHHBIA MUHUMYM.

4. Kunernueckass SHEpTHs O - YaCTHII, UCITycKaeMbIx 226Ra (atomHas macca 226,02536 a.e.M.),
paBHa 4,78 M»sB, a sHeprust otnaun koHeyHoro siapa 222Rn — 0,09 MsB. Uemy paBHa aTomMHas Macca
222Rn?

5. PaccunTtaTh IOIJIEPOBCKOE YIIUPEHUE CIEKTPAIbHOW JTMHUU ¢ dHepruei 1 MsB nipu koMHaTHOM
temmeparype (T = 300 K).

6. Slmpo 7Li 3axBaThIBaeT MEJICHHBIM HEHTPOH M MCITYCKAET Y - KBaHT. YemMy paBHA SHEPIHs dTOTO
Y - KBaHTa?

IIpomMexyTOUYHBII KOHTPOJIb 110 pe3yJibTaTaM 6 ceMecTpa Mo AUCHUILIMHE IPOXOIUT B (hOpME MUCH-
MEHHOT0 HK3aMeHa (TeOPETUYECKUE BOIPOCHI U PEILICHHUS 3a/1a4).

HpuMep 3ANO0JIHEHHO20 SK3AMEHAUUOHHO2O0 bunema

MUHUCTEPCTBO HAVKHU U BLICIIETO OBPA30OBAHUSA POCCUMCKOWN ®ENEPAIIUN
®EJIEPAJILHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEX/IEHUE BBICILIET'O OBPA3OBAHUS

«HanumonanbHbIN Hccaea0BaTeNIbCKUN aepHbld yHUBEpcUTET « MU DI
JUMHUTPOBIrpaCKuil HHKEHEPHO-TEXHOJIOTHYeCKUI HHCTHTYT —
¢winan deaeparbHOro rocy1apCTBEHHOIO aBTOHOMHOI'O 00pa30BaTEIbHOTO YUPEkKACHUS
BbIcIIero oopa3oBanus «HarmoHanbHbIi Uccne10BaTeabCKUM siepHbli yHuBepcuteT « MUDN)
(AUTH HUAY MUDH)
DU3UKO-TEXHUUECKUH (aKyIbTeT
Kadenpa obmieit 1 MeauIIMHCKON (UBUKH

JlucuuninHa
Hampasiienne moroToBKku (cCrnenuaibHOCTh) du3rKa aTOMHOTO /Ipa U dJIEMEHTapHBIX Ya-
CTHUIL
03.03.02 ®usuka dopma o0yueHHs — ouHast
[Tpodue moaroToBku «MemuITUHCKAsT (PH3UK Cemectp 6

DKk3aMeHaMoHHbIN O6user Ne 1
1. Omeit Pezepdopaa. CocrtaB u pasmep sipa.
2.. IlpocTpancTBeHHAs HHBEPCHUs. YeTHOCTb.



3agaua 1: Kakue sapa MoryT oOpa3oBBIBaThCS B pe3yJIbTaTe peakluii moj aeicTBrueM: 1) MpoTOHOB ¢
sueprueii 10 MoB na mumenu u3 ‘Li; 2) sinep 'Li ¢ sneprueii 10 MaB Ha BOIOpOAHOM Mumienu?

8 YYEBHO-METOJINYECKOE U UTH®OPMALIMOHHOE OBECIEYEHUE
JTUCHUATNIUHBI

8.1 IlepeyeHb OCHOBHO¥ U I0NOJTHUTEIbHOMN Y4eOHOI JTUTepaTyphI

Tabmuna 8.1 — OGecrieyeHne AMCIUILTMHBI OCHOBHOM M JIOTIOJTHUTEIBHOM JIUTEPATYPON MO AUCIUTUINHE

N ABTOp HasBanue Mecro nznannsa | Haumenosanwme | 'on uznanus | Kosmue-
1/ A30aTeIbCTBA CTBO
1 AK3EMILIS-
poB
OcHoBHas1 JIuTeparypa
1 |CagenbeB U.B. | «Kypc ¢puzuku. B | Mocksa «Jlarb» 2022 [https://e.l
3 Tomax. Tom 3. anbook.co
KBanToBas ontu- m/book/21
ka. dusnka 0611]
aTOMHOTO siipa 1
3JIEMEHTapHBIX

gactull. usuka
TBEPJAOrO TeNa.
®u3nka aTOMHO-
ro sigpa u dJie-
MEHTapHBIX Ya-

CTHII
2 |Hpomos N.E. 3agaun 1o oOmer | MockBa «buaom» 1998 50
(busuke
JlonoJHUTEIbHAS JIUTEPATYPa
3 |CasenneB U.B. | CoopHuk Bommpo- | MockBa «JlaHb» 2019 [https://e.l
COB M 33Ja4 I10 anbook.co
obeii pusuke. m/book/12
5441]
4 | CuByxuH JI.B. | O6muii kypc pu- | Mocksa «Duzmariury | 2020 [https://e.l
suku: B 5 1. T.V. anbook.co
ATOMHAs H saep- m/book/23
Hast (pHU3KMKa 13]
5 |3ucman I'.A., |Kypc obmeii pu- | Mocksa «Jlanp) 2022 [https://e.l
Tonec O.M. 3ukd. B 3 1. Tom anbook.co
3. Ontuka. du- m/book/20
3MKa aTOMOB H 6297]

MoseKys. Pusuka
aTOMHOTO sipa ¥
MHUKPOYACTULL;
yuebHoe rmocobue

8.2 Ilepeyennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH « MHTEepHET»

IIepedyens pexomenayeMbix THTEpHET CaliTOB:

1. OBC «Jlanpy» Ha caiiTe.
2. OBC HUSY MU®DU na caiite http://library.mephi.ru/



http://library.mephi.ru/

3. ObC «KoncynbTaHT cTyeHTa Ha caiite https://www.studentlibrary.ru/
4. https://urait.ru/ (O0pa3oBarenbHas miatgopma FOpaiit)
5. https://www.studentlibrary.ru/ (Onekrponnast 6ubimoreunas cucreMa "KOHCYNIbTaHT CTYy-

neHta'")
6. http://www.knigafund.ru/ Dnekrponno-6ubroTeuHast cuctema «Kuaura®onm
7. ftp://elib.diti-mephi.ru DnexrponHo-O0nbIMOTEeYHas cuctema JJUTU HUSTY MUOU
Tabmuua 8.2 — PekoMeH1yeMbie 2IeKTPOHHO-OUOINOTEYHBIE CHCTEMBI
No HaumeHnoBanue pecypca TemaTtuka
1 | ObC «Jlaub» PU3NKO-MaTEMAaTUYECKNAE HAYKH

TexHuueckue HayKu

2 | ObC HUAY MUDU PuU3NKO-MaTEMAaTUYECKNE HAYKH
TexHuueckue HayKu

3 | ObC «KoHCynbTaHT CTyCHTA Du3NKO-MaTEMAaTUIECKHE HAYKH
TexHuueckue HayKu

4 | DnexktponHo-Oubmoreunas cucrema JIMTU | duzuko-maTemaTnyecKue HayKu
HUAY MUOU

8.3 Ilepeyenb HH(POPMAIMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX MPH OCYIIECTBJIEHUH 00pPa3o0-
BAaTEJBHOI0 Mpouecca Mo AUCHHUILNIMHE, BKJIKYAs MepeYyeHb NMPOrpaMMHOro obecrneYyeHUs: U MH-
(popManOHHBIX CIIPABOYHBIX CHCTEM

Tabmuma 8.3 — [lepedeHp JIMIIEH3MOHHOTO W CBOOOTHO PACIIPOCTPAHSIEMOT0 MPOTPAMMHOT0 00ECTICUCHHMSI

No HaumenoBanue Kparkoe onucanue
1 | MS Office (Word, Excel, Power Point) odopMIICHHE TEKCTa, CO3IaHKE
Npe3eHTaLMI
2 | bpaysepsr: Internet Explorer 10, Internet Explorer 9, Internet | CnenmasbHbie IPOrpaMMbI IS
Explorer 8, FireFox 10, Safari 5, Google Chrome 17 IPOCMOTpa BeO-CTPaHMII, IIOUCKA

KOHTEHTAa, (DailJIoB U UX KaTajo-
roB B MuTepuere

3 | https://docs.google.com/ oopMIICHHE TEKCTa, CO3IaHHE
JokymenTsl, Tabmuiel, @opwmsl, [Ipesenranun Mpe3eHTalMI

Tabmuma 8.4 — [lepeuenp npodeccnoHanbHBIX 0a3 NaHHBIX U HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Ne HaunmMeHnoBaHue TemaTnka DJIEKTPOHHBIN ajipec
1 Enunoe oxHO nocTyna k o0pa- | Ou3MKo-MaTeMaTHYEeCKUE httgs://og-ti.ru/
30BaTeNbHBIM pecypcam. Ou3u- | HayKu
Ka
2 XKypuanbusiii mopran ®TU um. | Texuuueckas pusnka https://journals.ioffe.ru/
A.®D. Nodde
3 O6pa3oBarenpHast mwIaThopma du3uKo-MaTeMaTHIECKUE https://urait.ru
IOpaiit HayKH



https://www.studentlibrary.ru/
https://www.garant.ru/

9 MATEPUAJIBHO-TEXHUYECKOE OBECHIEYHEHUE AUCHUIIJIMHbI

No HanmenoBaHue noMenieHnil 11 NpOBEIEHUS BCEX BUIOB Anpec (MecTonoJIoKeHUe) IoMe-
1/ 11| y4eOHOH IesITeNbHOCTH, IPENYCMOTPEHHON YYeOHBIM IJIAaHOM, | UICHUH JUIsl MPOBEICHUS BCEX
B TOM YHCJI€ TIOMEIIEHUS JIsl CAMOCTOSATEIbHOM paboTh, C yKaza- | BUIOB yUeOHOU JACSATEIHHOCTH,
HHUEM TIepEYHsI OCHOBHOTO 000pyA0BaHUsl, y4eOHO-HATJISTHBIX MpenyCcMOTPEHHOH yueOHBIM

MOCOOUI U UCIIOJIB3YEMOT0 MPOrPaMMHOTO 00eCIIeUeHUs ILUTAaHOM
1 YueOHas aynuTopus Ui npoBeaenus 3auaTuid Ne 101 433507, YneaHoBcKas 00JIacTh, T.
MOCago4YHbIX MecT — 16; momans 59.42 kB.M. Hdumutposrpan, yin. KyiiObiesa,

Crenpanu3upoBanHas Mebeib: yueOHas gocka — 1 mT., cTon cry-|a. 297
JMeHYeCKui — 12 mT., CTOJ MPEenoaaBaTeNbCKUi — 2 IMIT., CTOJ KOM-
npoTepHbIi — 12 mT., cTysbs — 31 mWT., KOHAUIKOHED — 1 1T,
TexHuyeckue cpeiacTBa OOy4YCHHUs: KOMIBIOTEPHl (MOHUTOpP, CH-
CTEeMHBINH OJIOK, KjaBuaTypa, Mbimka) — 10 mr., mpoekrop — 1 mrT.,
3kpaH — 1 mrT.

IIporpammuoe obecrneuenne: OC Windows XP, Microsoft Office
10

10 OCOBEHHOCTH OPTAHU3AIIMM OBPA30OBATEJBLHOI'O MTPOIIECCA
JUISI THBAJIMIOB Y JIAI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHA
37I0POBBSI

OO0yueHre UHBAJIMIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 37I0POBbSI OCYIIECTBIISCTCS B CO-
OTBETCTBHUH C:

— Koucturymuen Poccuiickoit ®@enepanuu. [Ipunara BceHapoaHbiM rojiocoBanueM 12.12.1993 ¢
W3MEHEHUsSMH, OJOOpEeHHBIMH B Xoje obmepoccuiickoro rtojocoBanms 01.07.2020 — cr. 43 —
http://www.consultant.ru/document/cons_doc_LAW 28399/ ;

— ®enepanpHbiM 3akoHOM «O0 00pa3oBanuu B Poccuiickoit @enepamum» ot 29.12.2012 Ne273-D3
(pen. ot 17.02.2021), c1. 5, 71, 79 — http://www.consultant.ru/document/cons_doc_LAW_140174/ ;

— ®enepanbHbIM 3aKOHOM OT 24.11.1995 Nel181-D3 (pen. ot 07.03.2017) «O conumanbHOM 3amuTe
unBanugaoB B Poccuiickoit ®Penepanum» — I[masa III. Cr. 9. ,Cr. 11. TI'maBa IV. Ct. 1 -
http://www.consultant.ru/document/cons_doc_LAW_ 8559/ ;

— ®enepanpabiM 3ak0HOM «O partudukanuu KonBeHumm o mpaBax uHBaIHao0B» oT 03.05.2012
Ned6-d3 — http://www.consultant.ru/document/cons_doc LAW 129200/ ;

— Ilopsinkom opraHu3anuy ¥ OCYIIECTBICHUS 00pa30BaTEIbHON AEATEILHOCTH MO0 00pa3oBaTelb-
HBIM IIpOrpamMmam — Iporpammam OakaiiaBpuaTa, mporpaMmmam CIHelraluTeTa, IporpaMmmaM MarucTpary-
ps (ITpuka3z Muno6puayku PO ot 05.04.2017 Ne 301);

— Ilonoxenunem 00 opranuzanuu o0ydeHHUs CTYJIEHTOB-UHBAIUJOB U CTYJEHTOB C OIpPaHUYCHHBI-
MH BO3MOKHOCTSIMU 310POBBSI B HUAY  MUODU, YTBEPKICHHBIM 29.08.2017 I.
https://mephi.ru/content/public/uploads/files/education/docs/pl_7.5-15 ver 2.2 _0.pdf;

— MeToauveckuMH PEKOMEHIAIMSAMU TI0 OpraHU3aIli 00pa30BaTENBLHOTO Mpoliecca A o0yde-
HUS MHBAJIUJOB U JIUI] C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbsI B 00pa30BaTEIbHBIX OpraHU3aIMsIX
BBICIIIETO 00Opa30BaHMsl, B TOM YHCIIE OCHAIIEHHOCTH 00pa30BaTEIbHOIO Mpoiiecca (MPHI0KEeHHE K MUCh-
My MuHoOpHayKu oT 16 anpens 2014 T. Ne05-785)
http://www.consultant.ru/document/cons_doc_LAW _159405/73804ce294dfe53d86ae9d22b5afde310dc5
0617/ ;

— TpebGoBaHUsIMU K OpraHU3aly 00pa30BaTENBHOrO Mpoiiecca s 00y4eHUs UHBAIHUIOB U JIUIL C
OTPaHMYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI B TPO(ECCHOHATBHBIX 00pa30BATENbHBIX OPTaHU3AINAX, B
TOM YHKCJIe OCHAIIEHHOCTH 00pa3oBaTEIbHOrO Mpolleccay (MpuiaokeHne K nucbMy MuHoOpHayku ot 18
Mapra 2014 T. Ne06-281)
http://www.consultant.ru/document/cons_doc_LAW 57872/7d7f56523837be788b6cfa5578482a6b17891
8d3/ .



http://www.consultant.ru/document/cons_doc_LAW_28399/
http://www.consultant.ru/document/cons_doc_LAW_140174/
http://www.consultant.ru/document/cons_doc_LAW_8559/
http://www.consultant.ru/document/cons_doc_LAW_129200/
https://mephi.ru/content/public/uploads/files/education/docs/pl_7.5-15_ver_2.2_0.pdf
http://www.consultant.ru/document/cons_doc_LAW_159405/73804ce294dfe53d86ae9d22b5afde310dc506f7/
http://www.consultant.ru/document/cons_doc_LAW_159405/73804ce294dfe53d86ae9d22b5afde310dc506f7/
http://www.consultant.ru/document/cons_doc_LAW_57872/7d7f56523837be788b6cfa5578482a6b178918d3/
http://www.consultant.ru/document/cons_doc_LAW_57872/7d7f56523837be788b6cfa5578482a6b178918d3/

Jono/iHeHus: 1 UI3MeHEHUA B padoyeil mporpamme
AUCHMILUIMHBI HA 20 /20 yw.r.

Buecennble n3menenust Ha 20 /20 y4eOHBI rox

B paGouyro mporpamMmy BHOCATCS CICAYIOIIME W3MEHEHWS WJIM JeJIaeTCs  OTMETKa
HEIEIeCO00Pa3HOCTH BHECEHUS KaKUX-JIMO0 N3MCHECHHI HA JAHHBIN YIeOHBIN oI

Pabouast mporpamma nepecMoTpeHa Ha 3aceaHuu Kadenps

(0ama, HOMep npomokoaa 3acedaHus Kagpeopul, noonucs 3as. kageopoti)

COI''TACOBAHO:
3aBeAyomui BeIMycKaroliel kadenapoit

HaumeHosaHue Kagheopel JUYHAS NOORUCH pacuiugposka noonucu dama

PykoBogutens OOII,

yuc€Had CTCIICHb, JOJDKHOCTb

JIUYHASL NOORUCH pacuiugposka noonucu dama
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