MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

UHCTUTYT SJAEPHOU ®U3NKU Y TEXHOJIOT U

KA®EJIPA DKCITEPUMEHTAJILHOM SIJEPHOM ®U3UKU U KOCMO®U3HUKU

OOBPEHO
HTC UHTOJI TIpotokon Ne2 ot 26.04.2023 r.
HTC JIAIIIA3 Ilportokos Nel/04-577 ot 27.04.2023 .

PABOYASI ITIPOT'PAMMA YYEBHOM JUCHUIIINHBI

BBEJIEHUE B AJEPHYIO ®U3UKY

HanpaBnenue noarotoBku [1] 12.03.05 JlazepHast TeXHHUKA U JIa3€pPHbIC
(cerumanbHOCTD) TEXHOJIOTHH
[2] 16.03.02 BbICOKOTEXHOIOTUYECKUE TIJIA3MEHHbBIE U
SHEPreTUYeCKHe YCTAaHOBKU
[3] 11.03.04 DnekTpoHUKA U HAHOAJIEKTPOHUKA
[4] 12.03.03 doToHuKa B onITOMHGOPMATHKA
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AHHOTALMS

NzygaroTcs kinaccupukanus U CBOKNCTBA JJEMEHTAPHBIX U (yHIAMEHTAIBHBIX YaCTHI, THIIBI
B3aMMOJICHCTBHIA B TPUPOJE M WX MPOSBICHUE B SACPHBIX TMpoleccax (CTaOUIBLHOCTh U
PaMOaKTUBHOCTh sJiep, (U3MKA SICPHBIX pPEaKIWid TPH HU3KUX JHEPTHSX, JCJICHWE W CHHTE3),
CBOWCTBA M MOJETH saep. A TaKXkKe SJIepHBIe MPOIECcCHl B OKpYXKaloIeM Mupe: oOpa3oBaHHe
JJIEMEHTOB B TPHPOJIE, SIIEPHBIE PEAKTOPHl W TEPCHEKTHBBI TEPMOSIEPHOTO CHHTE3a (siIepHas
SHEPTETHKA).

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCHUITIIUHBI

[{enn 0cBOCHUSA TUCUUILIMHBI:

1. U3yuenue:

* CBOWCTB JJIEMEHTAPHBIX YACTHUI[, @ TAaKXE CBONCTB W MPOSBIICHUN CUJIBHBIX, CIA0BIX W
3JIEKTPOMArHUTHBIX B3aUMOJEHCTBUA B MUKPOMMUPE;

* 3JIEMEHTOB T€OPUHU B3aUMOJICUCTBUS SIACPHBIX U3TYUYECHHH C BEILIECTBOM;

* OCHOBHBIX CBOMCTB siiep (Macca, 3apsjl, MAarHUTHBIA U 3JEKTPUUECKUE MOMEHTHI, SHEPrus
CBSI3U, CTAOWJIBHOCTD U T.J1.);

* OCHOBHBIX 3aKOHOB SICpPHOM (PU3UKU, B T.4. MEXAaHU3MOB SIICPHBIX PEAKIUN MpU Pa3HBIX
SHEPTUSX U MPOIECCOB pacmlaia, CIUSHUS U AeTIeHHUE siiep (SIepHasi SHEpPreTHuKa);

* MEXAaHW3MOB BO3HUKHOBEHMS U CHUHTE3A DJIEMEHTOB B IIPUPOJIE.

2. BeipaboTka yMEHHUI 1 HAaBBIKOB:

* PaCCUMTHIBATh 3aKOHOMEPHOCTH B3aUMOIEHCTBUS AIEPHBIX U3JIYUYEHUI C BEIIECTBOM;

* pACCUMTHIBATh OCHOBHBIE XAPAKTEPUCTUKU A€, MPOBOAUTH OLEHKY BEPOSTHOCTH HX
B3aMMOJICVCTBHI, pacnaaa, CAHTE3a WU JACICHUS;

* paboOTHI CO CIIEKTPOMETPUUYECKOH amnmapaTypoii;

* SKCHEPUMEHTAIBHBIX U3MEPEHUN XapaKTEPUCTHUK IEMEHTAPHBIX YaCTHULL U SED;

* paboTHI CO crelMaNbHON HAYYHOU JTUTEPATyPOU.

2. MECTO YYEBHOM JUCHUILJIMHBI B CTPYKTYPE OOII BO

VY4yebHasg QUCHMIUIMHA BXOAUT B MPOTPaMMy IOATOTOBKH CTYIEHTOB, M3YYaloOIIUX SJICPHYIO
(U3MKY U TEXHOJIOTHH.

Jlns M3y4eHus TUCHMIUIMHBI CTYICHT JOJDKEH O00J1afaTh 3HAHWSAMH, NOJYYCHHBIMH TIPU
U3Y4eHUH KypcoB oOmiell (u3uku, B TOM 4HCIE, pa3/ielioB aTOMHOM (U3MKe, a Takke 00JaaaTh
0a30BBIMU 3HAHUSIMU U3 Kypca KBAaHTOBOI MEXaHUKHU.

3HaHus, NOIy4YEeHHbIE CTYJCHTaMU B paMKaX JUCLHUIUIMHBL, COCTABAT 0a30BbIM Marepuain A
U3yYEHUs] MHOTHX pa3fesioB AWCHUIUIMH €CTECTBEHHOHAYyYHOTO M MNpO(eCcCHOHANBHOIO IMKIIA
BapUaTHUBHOM YacTH, a Takxke OydyT HEOoOXOIMMBI Ul BBIINOJIHEHUS HAy4YHO-HCCIEI0BaTeIbCKON
paboThI.

3. ®OPMUPYEMBIE KOMIIETEHIINU U ITVNTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA



YHuBepcanbHbIe H(WIH) 001enpoQeccnoHanbHble KOMIETEHINH:

KOI[ 1 HAUMCHOBAHUC KOMIICTCHIIUN

OIIK-1 [3] — CriocoOeH nCIonbh30BaTh
MTOJIOYKCHHMSI, 3aKOHBI ¥ METOIBI
CCTCCTBCHHBIX HAYK U MATCMATUKU
JUTSL PEIIEHNUS 3a/1a4 HHKXCHEPHOI
ACATCIIbHOCTHN

OIIK-1 [4] — CriocobeH MPUMEHSTH
€CTECTBEHHOHAYYHbBIC U
OOlIeH)KEHEPHBIE 3HAHUS, METO/IbI
MaTeMaTHYeCKOTo aHallu3a 1
MOJIETTUPOBAHUS B MH)KEHEPHOU
JIeATEILHOCTH, CBSI3aHHOM C
(hOTOHHBIMU TEXHOJIOTHSIMU
00paboTku HHPpOpMaLUH,
MIPOEKTUPOBAHUEM,
KOHCTPYUPOBAHUEM U TEXHOJIOTHUSIMU
MIPOU3BOJICTBA DJIEMEHTOB, TPUOOPOB
U cucTteM (POTOHUKU U
ONTOUH(POPMATUKH

OIIK-1 [1] — CnocobeH MpuUMeHSITh
€CTECTBEHHOHAYYHBIE U
OOIIeH)KEHEPHBIE 3HAHUS, METO/IbI
MaTeMaTUIEeCKOI'0 aHaI1u3a 1
MOJIEJIMPOBAHNUS B MH)KEHEPHOUN
eATEILHOCTH, CBSI3aHHOM C
MIPOEKTUPOBAHUEM,
KOHCTPYHPOBAHHEM M TEXHOJIOTHSIMHU
MIPOU3BOJICTBA Ja3€PHON TEXHUKHU

OIIK-1 [2] — CriocoOeH ncIonbp30BaTh
(dyHIaMEHTaIbHBIC 3aKOHBI TIPUPO,IBI
1 OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JIUCIUTUINH B
npoeccroHaNbHOMI e TETbHOCTH

Kon n nauMeHoBaHMe UHIUKATOPA JOCTUKEHUS
KOMITETEHIINH

3-OI1K-1 [3] — 3HaHue OCHOBHBIX 3aKOHOB BBICIIICH
MaTeMaTHUKH, OOIIEeH ¥ TEOPETUIECKON (PU3HKH,
MPUMEHUTEIBHO K MHXEHEPHBIM 3a/1auaM

V-OIIK-1 [3] — YMeHue npuMeHsATh OCHOBHBIE MOJIOKEHUS 1
3aKOHBI BBICIIEH MaTEeMaTHKH, OOLIEH U TEOPETHIECKOM
(bu3KKY, eCTECTBEHHBIX HayK K PEILIEHUIO 3a/1a4 MHKEHEPHON
NeATeTbHOCTH

B-OIIK-1 [3] — Bragenue MeTo1aMu BbICIIEH MAaTEMATUKU U
€CTECTBEHHBIX HaYK MPUMEHHUTENIBHO K 3a7a4aM 3JIEKTPOHUKU
Y HAaHODJIEKTPOHUKH

3-OI1IK-1 [4] — 3HaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX M MH)KEHEPHBIX JUCIHUILTAH U METO/IbI
MaTeMaTHYeCKOT0 aHau3a.

V-OIIK-1 [4] — YMeTh NpUMEHSTh 3HAHHUSI OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX U WHKEHEPHBIX AUCLUILINH,
METOJIbI MAaTEMATHYECKOTO aHAJIM3a U MOJICTUPOBAHUS B
WHXEHEPHOU JIeATETLHOCTH, CBSI3aHHON C ()OTOHHBIMU
TEXHOJIOTUSMH 00pab0TKM MHPOPMALIUH, IPOSKTUPOBAHUEM,
KOHCTPYHPOBAaHUEM U TEXHOJOTUSIMU MPOU3BOACTBA
3JIEMEHTOB, IPUOOPOB U CHCTEM (POTOHUKU U
ONTOMH(POPMATUKH

B-OIIK-1 [4] — Bnagets MeTO1aMU, cIOCO0aMU U IpUEMaMu
pelIeHNs TUITUYHBIX 3a/1a4 €CTeCTBEHHOHAYYHbIX, OOLINX
MaTEeMaTHYECKUX ¥ MHKEHEPHBIX JUCIUILTNH.

3-OIIK-1 [1] — 3HaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX M MH)KEHEPHBIX JUCIUILIUH U METO/IbI
MaTEMaTHYECKOTO aHAIN3a.

V-OIIK-1 [1] — YMeTh npUMEHATh 3HaHUS OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYUYHBIX U MHKEHEPHBIX JUCIUILINH,
METOJIbl MaTEeMaTHYECKOI0 aHaJIW3a U MOJIETUPOBAHUS B
VMH)XCHEPHOU JIEATENILHOCTH, CBA3aHHOM C IPOEKTUPOBAHUEM,
KOHCTPYHUPOBAaHUEM U TEXHOJOTUSIMU MPOU3BOACTBA
JIA3€pPHOM TEXHUKH.

B-OIIK-1 [1] — BrameTrs OCHOBHBIMH METOJIaMHU, CITOCOOaMHU
Y IpUeMaMu PeIlieHUs] TUIIMYHBIX 3a7a4
€CTECTBEHHOHAYYHBIX, OOIINX MaTeMaTUYECKUX U
WHXEHEPHBIX AUCIUIUIMH.

3-OI1K-1 [2] — 3Hatb (hyHIaMEHTaIbHbIE 3aKOHBI IPUPOABLI U
OCHOBHBIE U OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYYHBIX
JUCHUTUINH

V-OIIK-1 [2] — YMmeTh ucnosib30BaTh (U3UIECKUE 3aKOHBI
IpY aHAJIU3€ U peleHnH npobiaeM npodeccuoHaIbHON
NEeSITeNIbHOCTH;, IPUMEHSTh U3yUYE€HHbIE 3aKOHOMEPHOCTH K
peueHnIo (prU3nYecKux 3a1a4 U aHATU3UPOBATh MOJTyYEHHbIE
pelieHus

B-OIIK-1 [2] — Bnagets ymMmeHUEM BBIBOAUTH OCHOBHbIE




OIIK-2 [3] — Criocoben
CaMOCTOATECIIbHO IMPOBOJUTH

OKCIICPUMCHTAJIbHBIC UCCIICJOBAHUSA U

UCIIOJIb30BATh OCHOBHBIC MTPUEMBbI
00pabOTKHU U MpeICTaBICHHS
MOJTYYEHHBIX JTaHHBIX

OIIK-2 [2] — CriocobeH MpUMEHSTh
METObl MATEMATHUYECKOTO aHaJIN3a,
MOJICTTUPOBAHUS, ONITUMHU3AIIIN U
CTaTHCTUKH ISl PEIICHUS 3a/1a4,
BO3HHUKAIOIIHX B XOJI€
npodeccroHaNbHOM eSATEeTbHOCTH

VK-1[1, 3, 4] — Cniocoben
OCYILIECTBIIATH IIOUCK, KPUTUUECKUM
aHaJIW3 U CUHTE3 UHpOpMaIH,
MIPUMEHSTh CUCTEMHBIN MOIXO0 IS
pelIeHNs TOCTaBIEHHBIX 3a7a4

YKE-1 [2] — CnocobOeH ucnonab30BaTh

3HAaHUA CCTCCTBCHHOHAYYHBIX
JAUCHUILUINH, IIPUMCHATH MCTOAbL
MaAaTEeMaTUYICCKOro aHajin3a u
MOACIIUPOBAHUSA, TCOPETHUICCKOI'O U
OKCHCPUMCHTAJIBHOT'O MCCICIOBAHUS

COOTHOIIEHUS MEXTY (PU3NUECKUMHU BETUYUHAMH,
CJIEIYIOIINE U3 MOCTYJIATOB TEOPUH WIH U3 PE3YyJIbTaTOB
SKCIIEPUMEHTA; YMEHUEM IMPUMEHUTH OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCUUILUIVH IPU PEIICHUH 3a]1a4;
AQHAJIM3UPOBATH MOJYYEHHBIE PEMICHUS 3a1a4 B
poeCCHOHATTBEHOMN ACSATENHHOCTH; POBOUTH YHNCIICHHBIC
BBIUHCIICHUSI ¢ TPEOyeMOl CTEeHbIO0 TOYHOCTH;

3-OI1K-2 [3] — 3HaHue TUMOBBIX METOI0B (PU3UUECKUX
WU3MEpPEHHN

V-OIIK-2 [3] — YMeHue aHaau3upoBaTh U 00padbaTeiBaTh
JaHHbIE (PU3UYECKOTO SKCIIEPUMEHTA U MPEICTABIATh UX B
SICHOM M yaoOHOU (opMme.

B-OI1IK-2 [3] — Branenue HaBpikamMu oOparieHus ¢
TUIOBBIMU IPUOOpAMHU AJIS DTIEKTPOHHO-(PU3HMUECKUX U
3JIEKTPOTEXHUYECKUX U3MEPEHUN

3-OI1K-2 [2] — 3HaTh OCHOBHBIE TTOHATHS ¥ METOIbI
MaTEeMaTUYeCKOro, BEKTOPHOI'O U TE30PHOT0 aHaJIN3a,
MOJICIUPOBAHUS, ONTUMHU3AINHA U CTATUCTUKY JIJIS PEIICHUS
3a/1a4, BOSHUKAIOMINX B X07e MpodeccuoHaIbHON
NeSATeTbHOCTH

V-OIIK-2 [2] — YMeTh peliaTh TUIIOBBIE 331a4H,
BO3HHKAIOIINE B X0/1€ MPOGECCHOHATHHOM NEATETbHOCTH
METOJaMH MaTeMaTHYECKOT0, BEKTOPHOT'O U TE30PHOTO
aHajan3a, MOJICIIMPOBAHUS, ONTUMU3AINH U CTATUCTUKH JIJIS
peleHus 3aa4, BOZHUKAIOIIUX B X0/1€ MPOo(hecCHOHATBHOM
JeSATeTLHOCTH

B-OIIK-2 [2] — Bianers MeTogamMu MaTEMaTUYECKOTO,
BEKTOPHOTO M T€30PHOTO aHAJIN3a, MOJICTTUPOBAHHS,
ONTUMU3ALMY U CTATUCTUKY JJI pEUICHUS 3a]1a4,
BO3ZHHKAIOIIUX B X0JIe TPO(PECCHOHATILHON ACSATEIHHOCTH

3-VK-1[1, 3, 4] — 3unate: MeToauku cOopa u 00paboTKu
UH(POPMALIMK; aKTyaJIbHbIE POCCUHCKUE U 3apyOeKHbIE
UCTOYHUKHU UH(pOopMauu B cgepe nmpodheccuoHanbHOM
JeSITeIbHOCTH; METO] CUCTEMHOT'O aHAJIN3a

V-VK-1[1, 3, 4] — YMeTb: NpUMEHSITh METOJIUKH TIOUCKA,
cbopa 1 06paboTKH HHPOPMALIUU; OCYLIECTBIATh
KPUTHYECKHIA aHATTN3 ¥ CHHTE3 HH()OPMAINH, TIOTYYSHHON U3
pa3sHbIX HCTOYHHUKOB

B-VK-1[1, 3, 4] — Bnagets: MeTo1aMu TTOUCKa, cOOpa U
00paboTKH, KPUTUUECKOTO aHAJIN3a U CUHTEe3a MH(OpMaIuuy;
METOAMKON CHCTEMHOTO ITOAX0/a JUTS PEIICHHS
MIOCTaBJICHHBIX 33]a4

3-YKE-1 [2] — 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIMIUIUNH, METOIbI
MaTEeMaTHYECKOT0 aHallu3a U MOJEIUPOBAHHS,
TEOPETUYECKOIr0 U IKCIEPUMEHTATIBHOI'O UCCIIEIOBAHUS
V-VKE-1 [2] — yMeTb: UCNOIb30BATh MATEMATHUECKUE
METO/Ibl B TEXHUYECKUX MPUIIOKCHHSIX, PACCUUTHIBATh




B IIOCTABJICHHBIX 3aJa4ax

OCHOBHbBIE YHCJIOBBIE XapAKTEPUCTUKU CIyYalHbBIX BEJIMYUH,
pemiaTh OCHOBHBIC 33/1a4l MAaTEMaTUYECKON CTAaTUCTUKH,
pelaTh TUMOBbIE PACUETHBIE 3a/1a41

B-VKE-1 [2] — B1ageTh: METOIaMU MaTEMaTHYECKOTO
aHaJIn3a v MOJCIIMPOBAHUS; METOJAMU PEIICHUS 3a7a4
aHaJM3a U pacueTa XapaKTEPUCTHK (PU3UIECKUX CUCTEM,
OCHOBHBIMH MPUEMaMH 00paOOTKH SKCIIEPUMEHTATBLHBIX
JAHHBIX, METOAaMH paOOThI C TPUKIAAHBIMHA MPOTPAMMHBIMU
MPOIyKTaMU

4. BOCIIUTATEJIbHBINA MOTEHIIUAJ JUCHUATLJIAHBI

Hanpasnenus/uenn
BOCITUTAHUS

3agauym BoctiutaHus (koa) | BocrnuraTenbHbIN OTEHIIUA TACIUTILUTIHH

S. CTPYKTYPA U COJEPKAHUE YYEFHOM IUCIATLINHBI

Pa3nensl yueOHON AUCHUIUIMHBL, X 00BEM, CPOKH U3YUYeHUS U (POPMBI KOHTPOJIA:
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(wm) PK3aMeH

COKpaH_IeHI/Ie HaMEHOBaHUM (I)OpM TCKYIICTO KOHTPOJIA U aTTCCTAllUN PA31CIIOB:

Oo6o03na | [To1HOe HaMMeHOBaHME
YyeHHue
KN KoHTpoJib 1o utoram
3 3auer
KAJEHJIAPHBIN IIJTAH
Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,
U Jac. , yac. yac.
6 Cemecmp 30 15 15
1-8 BBenenue. BzaumoneiicTBue u3.J1yueHus ¢ BelleCTBOM. 15 8 8




CaoiicTBa M1 MOJIeJIH sAJIEP.

1 Ipeamer: ssaepHas pusuka. ®yHgaMeHTAIbHbIE Bcero ayutopHbIx 4acoB
B3aMMO/IeliCTBUSA M KJIacCU(PUKAIUSA FJIEeMEHTAPHbIX 2 | 0 | 0
YacTUL. AHTHYACTHIBI M 3AaKOHbI COXPAHEHUS Omnunaitn
[Tpenmer: siaepHas pusnKa. 0 0 0
OyHIaMeHTaIbHbIe B3aUMOJCHCTBYS U KilacCUpUKaLUs
3JI€MEHTAPHBIX YaCTULl. AHTUYACTHUIIBI M 3aKOHBI COXpaHEHUs

2 Ha3zemHBbIe yCKOpHUTEJIN U KOCMHYECKHUE JIyYH. Bcero ayiutopHsIx 4acoB
B3aumoneiicTBue 3apsi2KeHHBIX YaCTHIL U siEp € 2 | 1 | 1
BemecTBOM. MOHM3aMOHHBIE IOTEPH SHEPTHH. Omnnaitn
Hazemurle YCKOPHUTECIHN U KOCMHUYCCKHE JTy4H. 0 0 0
B3anMopeiicTBre 3apsyKEHHBIX YAaCTHULL U SJIEP C BEIIECTBOM.

WonuzaioHHble TOTEpU SHEPTUH.

3 Papunanuonnsie norepu 3Heprun. U3inyyenune Basuiiosa- Bcero ayiuTopHbIX 4acoB
YepeHkoBa U nepexoHoe U3JIyYeHUe. YIIpyroe 2 | 1 | 1
KYJIOHOBCKOE paccesiHue. Ownunaitn
Pagnanunonurie OTEPH DHCPTHUH. 0 0 0
N3nyyenue BaBuiioBa-YepeHKoBa U NEPEXOIHOE UBITyUYECHHE.

Ypyroe KyJIOHOBCKOE paccesiHUE.

4 B3aumoneiicTBre raMMa-KBAHTOB C BelIECTBOM. Bcero ayiutopHsIxX 4acoB
JJIeKTPOMATrHUTHBIE M a]POHHbIE KACKA/IbI. 2 | 1 | 1
B3anMopeiicTBre raMmMa-KBaHTOB C BEIIECTBOM. Ownnaitn
DIEKTPOMAarHUTHEIE U aJPOHHBIE KACKAIbI. 0 |0 |0

5 MeToabl perucTpaumu 3JIeMeHTAPHbIX YaCTHUIl U sijiep. Bcero aynutopHsix 4acoB
OcHOBHBIE IOHATHS A03UMETPUH U3JIYYCHUI. 2 | 1 | 1
Mertoabl perucTpanuu JIeMEHTapHbBIX YaCTHUIL U SEP. Omnutaiin
OCHOBHBIE NOHATHS T03UMETPUU U3ITYUEHUH. 0 | 0 | 0

6 3apsija, macca u paauyc sigep. 3apsija, Mmacca u paaumyc sigep. | Bcero aymutopHbIx 4acoB
3apsin, Macca U paanyc siaep. 2 | 1 | 1
DHeprus CBA3M U CBOMCTBA SIIEPHBIX CHJL. Oumnutaiia

0 |0 | 0

7 IIpocTpancTBeHHAasl Y€THOCTb, H30TONUYECKHUI CIIUH, Bcero aynutopHsIx 4acoB
3JIeKTPUYeCKHEe MOMEHTBI, CIIUH ¥ MATHUTHBII MOMEHT 1 | 1 | 1
saaep. Ownnaitn
[IpocTpancTBeHHAs! Y€THOCTD, U30TOMUYECKUIN CITHH, 0 0 0
AIEKTPUUYECKUE MOMEHTBI, CIIMH U MArHUTHBII MOMEHT SIIEP.

8 Mopenu sinep: kaneabHasi M pepMuU-rasa. Bcero aynutopHsix 4acoB
Monenu snep: kanenbHas u pepMu-rasa. 1 |1 |1

Owunaiin
0 |0 | 0

9 Mopaenu siiep: 000109e4Hasi M 0000 IEHHAS. Bcero ayutopHbIX 4acoB
JHepreTu4yecKue ypoBHU HYKJIOHOB B siipe. Jlpyrue 1 | 1 | 1
CyLIEeCTBYOLINE MOJECJIH. Ownnaitn
Monenu sinep: o0onouedHas u 0000IeHHas. DHepreTHIecKue | () 0 0
YPOBHM HYKJIOHOB B sjipe. J[pyrue cyuecTByronme MOJIeu.

9-15 PagnoakTuBHOCTB. SlaepHble peakuuu U saepHas 15 7 7
JHepreTuKa.

10 OcHoOBHbBIE 3aKOHBI PAIMOAKTHBHOIO pacnaja. a-pacnaj. Bcero aynuTopHbIX 4acoB

OCHOBHBIC 3aKOHBI PaIMOAKTHBHOTO pacIaja.
a-pacraj.

3 | 1 | 1

Ownaiin

0 |0 | 0




11 B-pacnan u y-u3jydeHune Bo30y:KIeHHBIX siiep. ekt Bcero ayIuTOpHBIX 4acoB
Méccoayapa. 2 | 1 | |
B-pacnian u y-u3iryueHue BO30YKIECHHBIX sAEp. Omnnaitn
Ddpdpext Méccbayapa. 0 | 0 | 0

12 OO0uue XapaKTepUCTUKHU sIICPHbIX PeaKUMid U 3aKOHBI Bcero ayiutopHsIx 4acoB
coxpanenus. [loporosasi JHeprus u BbIX0/ peaKIUH. 2 |1 |1
SnepHble peakuuy MO AeHCTBHEM 3aPSAKEHHbIX YaCTHIL. Ownnaitn
OO1u1re XxapaKTepUCTUKH SJICPHBIX PEaKIMid U 3aKOHbI 0 0 0
coxpaHeHnus. [loporoBas 3Heprus U BBIXOJ pEAKLUH.

SnepHble peaky 1o AEHCTBUEM 3apsyKEHHBIX YaCTHUILL.

13 MexaHu3M siIePHOI peaKI UM MPAMOro B3aUMO/1eiiCTBHUS. Bcero ayutopHsIX 4acoB
DoTosiepHbIE pEAKIUH. 2 |1 |1
MexaHu3M s1epHOI peakuy IpsIMOro B3aMMOIEHCTBHSL. Owniaiin
DoTosAIepHBIE pEAKLIUH. 0 | 0 | 0

14 MexaHu3M NPOTEeKAHUSA SIEPHOM peaKkun yepe3 Bcero ayiutopHbIx 4acoB
NPOMeEKYTOYHOe s1Apo. B3anmoaeiicTBe HEMTPOHOB C 2 | 1 | 1
sApaMu. 3aXBaT HEHTPOHOB. Omnunaiin
MexaHu3M NPOTEKAHUS SIACPHON PEAKLUU YePEe3 0 0 0
IIPOMEXYTOYHOE SIIPO.

B3aumojeiicTBue HEWTPOHOB C siipaMu. 3aXBaT HEHTPOHOB.

15 SnepHasi 3HepreTuKa Ha OCHoOBe JejieHus. J{o0bIua, Bcero ayiutTopHbIX 4acoB
U3roTOBJICHUE, 000raleHne U YTHIN3AUHs A1epPHOTo 2 |1 |1
TOIUINBA. SlAepHbIe peakTopbI. OHnJiaiin
SnepHast DOHEpreTrKa Ha OCHOBE JICJICHUS. 0 0 0
Jlo6bI4a, U3roToBIeHNE, 00OTaIleHUe U YTUIN3ALUs SASPHOTO
TOIUIMBA. S|IEpHBIE PEAKTOPBL.

16 SnepHasi JHEPreTHKA HA OCHOBE TEPMOSIEPHOI0 CHHTE3A. Bcero ayiuTopHbIX 4acoB

O0pa3oBaHue 3JIeMeHTOB B IIPUPOJIE.
SlnepHas sHepreTHKa Ha OCHOBE TEPMOSIIEPHOTO CUHTE3A.
OO6pa3zoBaHue IEMEHTOB B IPUPOJIE.

2 |1 |1

Ownutaiig

0 |0 |0

CokpailieHHbIe HAUMEHOBAHUSI OHJIANH OTIIIHIA:

O6o3una | [ToiHOe HaMMeHOBaHMe
YeHue

OK OJNEeKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
111 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Buieo-maTepuaisl

AM AyJMo-MaTepualibl

[Ip3 [Ipe3enTaumu

T Tectsl

5CM OJIEeKTPOHHBIE CIIPaBOYHBIE MAaTEPHUAIIBI
ncC WNHTEpaKkTUBHBIN CAUT

TEMBI JIABOPATOPHBIX PABOT

Henean | Tembl 3anstuii / Coaep:xanue
6 Cemecmp
3-4 IIpoxoxkaeHne raMmmMa-KBaHTOB Yepe3 BellecTBO.

HpOXO)KI[eHI/IG raMMa-KBaHTOB 4CpPEC3 BCIICCTBO.




5-6 SOunenka cpeaHeil JHepruM MIOOHOB KOCMHY€CKOI0
U3JIyYeHHs] HA IOBEPXHOCTH 3eMIIN.

OrueHka cpeHel SHEPTUd MIOOHOB KOCMHYECKOTO U3TyUEHUS
Ha MOBEPXHOCTH 3E€MJIH.

7-8 HccaenoBanue akTHBAIlUM MHOTOKOMIIOHEHTHBIX
00pa3ios.
HCCHGI[OBaHI/Ie AKTUBallU MHOT'OKOMIIOHCHTHBIX 06pa3u013.
9-10 JHepreTUYeCKHUil CeKTP U MPOCTPAHCTBEHHOE

pacnpejaeeHue 3aMeVISIOIMXCS TeNJIOBbIX HEHTPOHOB.
DHepreTU4ecKuii CreKTp U MPOCTPAHCTBEHHOE pacIpe/iesicHIe
3aMeUISIOIINXCS TeIJIOBBIX HEUTPOHOB.

11-12 | YcraHoBKH AJis1 M3MepPeHUs § — aKTUBHOCTH.
Y cTaHOBKM J11s1 U3MEpEHHUs [ — aKTUBHOCTH.

TEMbI CEMMHAPOB
Heneau | Tembl 3ansiTuii / Conepxanue
6 Cemecmp
1-2 OcHoBHbIe KOHIeNUNH GU3NKH 3JIeMEHTAPHBIX YaCTHIL,

Ha3€MHbI€ YCKOPUTE/IN U KOCMUYIECCKHUE JIyUH.
OcHoBHBIC KOHIICTIITUH (1)I/I3I/IKI/I QJICMCHTAPHBIX YaCTHUI],
HA3C€MHBIC YCKOPUTEIN 1 KOCMHUYCCKUEC JIYUH.

3-4 B3aumoneiicTBue 3aps2KeHHOI0 3JIy4YeHHs € BelIeCTBOM.
B3anmoaeiicTBre 3apsyKEHHOTO U3JIYYEHHUSI C BEIECTBOM.
5-6 B3aumopeiicTBie raMMa KBaHTA ¢ BellleCTBOM M METOIbI

PerucTpanuu 3JIeMeHTAPHbIX YACTHIL U s/Iep.
B3aumoaelicTBre raMMa KBaHTa C BEIIECTBOM U METObI
pErucTpaly 3JIEMEHTAPHBIX YAaCTHIL U SJIEP.

7-8 OCHOBHbBIE XapaKTEePUCTUKH si/Iep U s1AePHBIX CHJI.
OCHOBHBIE XapaKTEPUCTUKU SIIEP U SIAEPHBIX CHIL.

9-10 Mogean siep.
Monenu sizep.

11-12 | PaaMoakTUBHOCTb.
PannoakTUBHOCTE.

13-14 | SinepHble peakuuu.
SlnepHble peakiuu.

15-16 | SinepHasi JHepreTuka
SlnepHast SJHEpreTuka

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

B xone mpoBeneHus KUl HCTONb3yeTCs MyJbTUMeIuitHOe o0opyaoBanue. JlabopaTopHbie
paboThI MPOBOAATCS B CIIEUATN3UPOBAHHOM IOMEIIEHUH Ha CIIEUAIN3UPOBAHHOM 000PYIOBaHUH.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 TUCLUIUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IIAHUPYEMBIX
pe3ynbTatoB o0ydeHUs: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSITUNA TEKYLIETO,
pyOexKHOro U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILIUHE.



CBs3p Mexny (opMHUpPYEMBIMH KOMIICTEHUUSAMH M (OpMaMH KOHTpPOJII HUX OCBOCHHS
Ipe/CTaBlIeHa B cleaytomlell Tabaune:

KOM]’[ETCHIII/IH I/IHHHKaTOPBI OCBOCHUA ATTeCTaIII/IOHHOC MeponpmlTne
(KII 1)
OITK-1 3-OIK-1 3, KU-8, KU-15
V-OIIK-1 3, KU-8, KU-15
B-OIIK-1 3, KU-8, KU-15
OITK-2 3-OIK-2 3, KU-8, KU-15
V-OIIK-2 3, KU-8, KU-15
B-OITK-2 3, KU-8, KU-15
VK-1 3-VK-1 3, KU-8, KU-15
V-VK-1 3, KU-8, KU-15
B-VK-1 3, KU-8, KU-15
VKE-1 3-VKE-1 3, KU-8, KU-15
V-VKE-1 3, KU-8, K1-15
B-VKE-1 3, KU-8, KU-15
OITK-1 3-OIK-1 3, KU-8, KU-15
V-OIIK-1 3, KU-8, KU-15
B-OITK-1 3, KU-8, KU-15
3-OIK-1 3, KU-8, KU-15
V-OTIIK-1 3, KU-8, KU-15
B-OITK-1 3, KU-8, KU-15
3-OIK-1 3, KU-8, KU-15
V-OIIK-1 3, KU-8, KU-15
B-OITK-1 3, KU-8, KU-15
OIK-2 3-OI1K-2 3, KU-8, KU-15
V-OIIK-2 3, KU-8, K1-15
B-OITK-2 3, KU-8, KU-15

HIkanbl oeHKH 00pa3oBaTeIbHbIX JOCTHKEHHU I

[llxana KaXX70r0 KOHTPOJIBHOTO MEPOMPHUSTHS JISKUT B mpenenaax oT 0 A0 yCTaHOBJICHHOTO
MakCHUMAaJILHOTO Oajiia BKJIFOUMUTEILHO. TOroBas arrecranus 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKaJIe W MPEACTABISIET COO0N CyMMYy OallJIOB, 3apa00TaHHBIX CTYJECHTOM IPH BBHITTOJTHCHUH
3aJjaHUi B paMKax TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEIYIOIIEH IIKAJIOM:

TpeOoBaHMs K YPOBHIO OCBOCHHIO
y4eOHOM TUCITUILINHBI

OrneHka
ECTS

Orenka 1o 4-ex
OaJUILHOM IIKAJIE

Cymma
0ajoB

O1eHKa «OTIMYHOY BBICTaBJIAETCS
CTYJICHTY, €CJIU OH TTyOOKO U IIPOYHO
YCBOMJI IPOTrPaMMHBIN MaTepual,
HCYEPIIBIBAIOLIE, TIOCIIEA0BATEIBHO,
YETKO U JIOTUYECKH CTPOMHO €T0
M3J1araeT, yMeeT TECHO YBSI3bIBATh
TEOPHIO C MPAKTHKOM, UCTIONIB3YET B
OTBETE MaTepHait MOHOTpaduIecKon
JIMTEPATyPHL.

90-100 5 — «omauunoy

85-89 B O11eHKa «XOPOIII0» BBICTABIISIETCS

75-84 4 — «xopowo» C CTY/IEHTY, €CITH OH TBEPJIO 3HAET




MarepHual, TpaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He JIOMyCKast

D CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

70-74

65-69 OleHKa «yIOBJICTBOPHUTEIBHO

BBICTABIISICTCS CTYJICHTY, €CIIH OH HMEeT
3HAHMS TOJIBKO OCHOBHOTO Marepuaa,
3- HO HE YCBOWII €ro JeTajei, 10mycKaeT
60-64 «y00871€eMEOPUMENILHOY E HETOYHOCTH, HEZIOCTATOYHO NPABHIIbHBIC
(opMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIEN0BATEIBHOCTH B
M3JI0’KCHHU IPOTPAaMMHOI0 MaTepHaJIa.

OneHKa «HEYIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYICHTY, KOTOPBII HE
3HAET 3HAYUTEIIbHOW YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKu. Kak npasmio,
«HEYO0B1EMBEOPUMETLHOY OLICHKA «HEYIOBIETBOPUTEILHOY
CTaBUTCS CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUueHue Oe3
JIOTIOJTHUTENHBIX 3aHATHH 110

COOTBETCTBYIONIEHN NUCIUIIIIMHE.

8.  YUYEBHO-METOJUYECKOE U HTH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUMUILINHBI

OCHOBHAA JINTEPATYPA:
1. O b 18 KBanToBast MexaHuka : yuaeOHoe nmocodue, Mocksa: Jlaboparopus 3uanuii, 2020

2. D1 U 83 KpanToBas ¢uzuka. OCHOBHBIE 3aKOHBI : yueOHOE ocooue, Mocksa: JlabopaTopus
3HaHui, 2021

3. DU A 50 PagunoakTtuBHOCTS : yueOHOe ocodue, Cankr-IleTepOypr: Jlans, 2022

4. OU T 83 dusuka aToMa U aTOMHBIX SIBJICHUH : yaeOHOe ocobue, MockBa: @uzmatiur, 2015

JOITOJIHUTEJIBHA S JIMTEPATYPA:

1. 539.1 C23 COopHuk nabopaTopHbIX paboT 1o saepHoit pusznke Y.3 DnemeHTapHbIe YaCTHIIbL:
CBOIiCcTBa U B3auMojeicTusa, Mocksa: HUAY MUDU, 2013

2. 53 C34 O6mwmit kypc pusuku T.5 ATomHas u siaepHas ¢usuka, , : usmatiut, 2020

3.539.1 C23 Coopuuk mabopaTopHBIX padoT mo siaepHoi pusuke YU.1 Helitpornas ¢usuka, , :
MU®U, 2008

4. 539.1 M92 DxcniepumenTanbHas sinepHas ¢pusuka T. 1 Ousnka aToMHOro sijpa, , : Jlane, 2008

5.539.1 M92 DkcnepumenTanbHas siuepHas ¢pusuka T. 2 Ousnka saepHbIX peakiui, , : Jlanp, 2008



6. 539.1 K60 Nonusupyroias paguaius: Bo3AeCTBHAE, PUCKH, OOIIIECTBEHHOE BOCTIpUATHE : , A. b.
Konnmo6ckuii, Mocka: MU®DU, 2008

7.539.1 O-52 Jlentous! u kBapku : , JI. b. Oxyns, Mocksa: JIKH, 2008

8. 539.1 C23 CbopHuk 1abopaTopHBIX padoT 1o saepHor pusuke YU.2 Snepubie peakiuu, pen. : FO. I1.
JHo6pernos, Mocksa: HUAY MU®U, 2010

9.539.1 T58 CoopHuuxk 3amad no siaepHoit pusuke : , D. I1. Tonopkosa, b. Y. Poguonos, B. B. bopor,
Mocka: MUDU, 2005

I[MPOIr'PAMMHOE OBECITEYEHUE:

CriennanbHOe IporpaMMHOE oOecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
TV CHUTIINHBI

CriennanbHOE MaTepUATbHO-TEXHUYECKOE oOecrieueHrne He Tpedyercs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU JJIA CTYAEHTOB

1. Ilepen HayamoM 3aHSATHI BHHUMATEIbHO O3HAKOMHUTHCS C Y4E€OHBIM IUTAHOM MPOBEICHUS
JIEKIIUHA U CIIUCKOM PEKOMEHI0BAHHOM JIUTEPATYPBI.

2. llepen mocemieHueM O4YEepeAHOM JIEKLIHUU OCBEXUTh B TaMSITH OCHOBHBIE KOHIIEIIMU
npoieHHOro panee Matepuana. [loaAroToBUTh mpu HEOOXOIUMOCTH BOIPOCHI MIPETOAABATEITIO.

3. Ha nexuuu OCHOBHOE BHHUMAaHHE CIEIyeT YyIelsaThb He QopMmMylaM M MaTeMaTHYeCKUM
BBIKJIQJIKaM, a COJICPKAaHUIO N3y4aeMbIX BOIPOCOB, OMPECIICHUSIM U TTOCTAHOBKaM 3a/1a4.

4. B mpomecce H3y4deHHs JIEKIMOHHOTO Kypca HEOO0XOIMMO IO BO3MOXHOCTH 4YacTo
BO3BpalIAaThCs K OCHOBHBIM IIOHATUSAM U METOJaM pELICHUs 3a/1ay.

5. XenarenbHO MCHNOJIB30BaTh KOHCIIEKTHI JIEKLIMH, B KOTOPBIX MCIOJIb3YETCS IPHUHSTAS
IpenojaBaTesieM CUCTEMa 0003HaYEHUH.

6. Jlns Oosiee moapoOHOTO H3yUEHUS Kypca cienyeT paboTaTh € PEKOMEHJIOBAHHBIMU
JAUTEpaTypPHBIMU UCTOYHUKAMU M BHOBb MOSBIISIOUIMMUCS HCTOUHUKAMH.

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIUM JIJISI IPENIOJIABATEJIENR

1. HeoOxoaumo mpu pacCMOTPEHUH OYEpEeJHOTO pas3zena BCeraa MOJYEepKUBATh B3aMMOCBS3b
3aKOHOB (PM3HMKH OT MUKPOMHPA JI0 MACIITA0OB BCEIICHHO

2. Heo6xo1umMo noguepKuBaTh 3HaHUE MPOLIECCOB B3aUMOICHCTBUS JIEMEHTAPHBIX YaCTHII.

3. Heo6xomumo oOpamiath BHUMaHHE Ha METOJbI PETHUCTPAIMM YaCTHUI], HA HEOOXOIUMOCTb
WCTIOJIB30BAHUS MOCIEIHUX TOCTH)KEHUH B TEXHHWKE M METOJUKE M3MEPEHUH 3IIEMEHTAPHBIX YACTHIL
Ha YCKOPHUTEISX



4. B nporecce n3ydeHus JEKIMOHHOTO Kypca HE00X0AUMO 10 BO3MOKHOCTH BO3BpalllaThCs K
OCHOBHBIM IMOHATHAM U METOJaM pCHICHUA 3a1aY.

5. XKenarenbHO HUCHOIB30BaTh CUCTEMY OOO3HAUEHMH , NMPUHATYI0 B PEKOMEH/I0BAaHHOU
JIUTEpaType.

ABTOp(BI):

Maiiopos Anapeii ['eopruesud, K.¢.-M.H., TOIICHT

MuxaitnoB Bnagumup Bragumuposud, K.¢.-M.H.



