MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

UHCTUTYT SAEPHOU ®U3MKU U TEXHOJIOT U

KA®EJIPA SKCITEPUMEHTAJIbHOM SIJIEPHON ®U3UKN 1 KOCMO®U3UKN

OIAOBPEHO YMC UADOUT

[Iporoxon Ne 01/08/24-573.1

ot 30.08.2024 .
PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
BBEJEHUE B SAJIEPHYIO ®U3UKY
Hanpasnenne moarotoBku [1] 14.05.02 AToMHBIE CTaHIIMH: TPOEKTUPOBAHUE,
(crienuanbHOCTh) HKCIUTyaTalusl U HH)KUHUPUHT
[2] 14.05.04 DnexTpoHUKa U aBTOMAaTHKa (PU3HUECKUX
YCTaHOBOK
[3] 14.05.01 SAnepHble peakTOpbl U MaTEPHAIIBI
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AHHOTAIUA

W3y4aroTcst kiacCupUKausg U CBONCTBA AJIEMEHTAPHBIX U (yHIAMEHTAIBHBIX YaCTHI], TUIIBI
B3aMIMOJICHCTBUII B TIPUPOJIE W UX TMPOSBICHUE B SICPHBIX IMpoleccax (CTaOUIBbHOCTH U
PaIMOaKTUBHOCTH sJep, (U3MKA SACPHBIX pPEaKIWid NpH HU3KUX DSHEPTUsAX, JCICHHUE W CUHTE3),
CBOWCTBA M MOJETH sI€p. A TaKXKe sIepHBIC MPOIECCHl B OKpYXKAlolmeM Mupe: oOpa3oBaHue
JJIEMEHTOB B TMPHPOJIE, SJIEPHBIC PEAKTOPbl W TEPCIEKTHBBI TEPMOSJICPHOTO CHUHTE3a (sepHas
SHEPTeTHKA).

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

[lenu oCcBOCHUS JUCLUILINHBIL:

1. U3yuenue:

* CBOICTB 2JIEMEHTapHbIX YaCTHUL, & TAK)K€ CBONCTB U MPOSIBICHUN CUJIbHBIX, CIAa0BIX U
9JIEKTPOMArHUTHBIX B3aUMOJEHCTBUA B MUKPOMUPE;

* 3JIEMEHTOB TEOPHUH B3aUMOJECHCTBHUS SICPHBIX U3JIY4EHUH C BEIIECTBOM;

* OCHOBHBIX CBOMCTB siiep (Macca, 3apsij, MarHUTHBIM U 3JEKTPUYECKHE MOMEHTHI, SHEPIHsl
CBSI3U, CTAOMJIBHOCTD U T.1I1.);

* OCHOBHBIX 3aKOHOB SZICpPHOM (U3UKHU, B T.4. MEXaHU3MOB SJIEPHBIX PEAKLUN HpPU Pa3HbBIX
SHEPIUsx U NpOILECcCOB pacraja, CIUSHUS U JeJIeHHe sep (saepHas SHepreTuka);

* MEXaHU3MOB BO3HMKHOBEHUS U CHHTE3a 3JIEMEHTOB B IIPUPO/IE.

2. BeipaOoTKa yMEHUH 1 HABBIKOB:

* pacCYUTHIBAaTh 3aKOHOMEPHOCTH B3aMMOJICHUCTBUS SACPHBIX U3Iy4YEHUN C BELIECTBOM;

* pacCcyuThIBaTh OCHOBHBIC XapAKTEPUCTUKU SIAEP, NPOBOJUTH OLEHKY BEpPOSTHOCTH HX
B3alMOJICICTBUI, pacnaa, CHHTE3a UIIU JIEJICHMS,

* pabOTBHI CO CIIEKTPOMETPUUECKOH! armapaTypoi;

* DKCIIEpUMEHTAJIBHBIX U3MEPEHUM XapaKTEPUCTHUK 3JIEMEHTAPHBIX YaCTULL U SEP;

* paOoTBHI CO CllelMaIbHON HAYy4YHOM JUTEpaTypOH.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

VYyeOHass JUCHMIUIMHA BXOJUT B MPOTpamMMy IMOATOTOBKH CTYAEHTOB, M3y4alOUIUX SJIEPHYIO
(U3HUKY U TEXHOJIOTHH.

Jns m3ydeHus AMCUMIUIMHBI CTYACHT JAOJDKEH o0alaTh 3HAHUSAMH, MOJYYEHHBIMH IIpH
U3Y4YEHUH KypcoB oOmiel (us3uky, B TOM 4Mcie, pa3felioB aTOMHOM ¢(usmke, a Takxke o01anaTh
0a30BbIMU 3HAHUSIMU U3 Kypca KBAaHTOBOW MEXaHHUKH.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

VYHuBepcanbHble U(MiIn) o01enpopeccuoHaNbHbIE KOMITIETEHIIUU!
Kox n HanmenoBanue komnereHimyn  Koj 1 HaiMeHOBaHWE HHIUKATOPA JOCTHKEHUS
KOMIIETEHINH
OIIK-1 [3] — Cniocoben ucnonb3zoBats  3-OI1K-1 [3] — 3HaTh OCHOBHBIC 3aKOHBI
0a30BbIe 3HAHUS €CTECTBEHHOHAYYHBIX JUCIHUILINH B POPECCHOHATIBHOM




€CTECTBEHHOHAYYHbBIX AUCIMILINH B
npodeccnoHaNTbHOM IS TEIbHOCTH,
MPUMEHSTh METOIbI MATEMATUIECKOTO
aHaJIM3a ¥ MOJICITUPOBAHUS,
TEOPETHYECKOTO U
OKCIICPUMCHTAJIBHOT'O UCCJIICIOBAHUSA

JeSITeIbHOCTH, METO/Ibl MATEMaTHYECKOI0 aHAIN3a U
MOJEJIUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO
MCCJIEIOBAHMUS

VY-OIIK-1 [3] — YMeTh ucnosb30BaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCHUIUIMH B MIPO(eCcCHOHANBHOM
JIeATETbHOCTH, MPUMEHSITh METOJIbI MAaTEMaTHYECKOTO
aHaJIM3a U MOJICTTUPOBAHUS, TEOPETUYECKOTO U
AKCIIEPUMEHTAIILHOTO UCCIIEI0BAHMS

B-OIIK-1 [3] — Biasers HaBbIKAMHU KCITOJIb30BAHHMS
OCHOBHBIX 3aKOHOB €CTE€CTBEHHOHAYYHBIX JTUCLHUILIUH B
npodeccuoHaNbHOM e TeIbHOCTH, IPUMEHEHUSI METOJI0B
MaTeMaTUYeCKOro aHajir3a U MOJICIUPOBAHMS,
TEOPETUYECKOTO U IKCIIEPUMEHTAIHLHOTO UCCIIEIOBAHUS

OIIK-1 [1] — CiocobeH UCmonbp30BaTh
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHbBIX AUCIUILINH B
npodecCHOHATLHOM NI TEIILHOCTH,
NPUMEHSATh METObI MATEMATUYECKOTO
aHaJM3a ¥ MOJICITUPOBAHHUS,
TEOPETHYECKOTO U
HKCIIEPUMEHTAIILHOTO MCCIIEI0BAHMUS

OIIK-1 [2] — Cioco6eH BBISIBIISATH
€CTECTBEHHOHAYYHYIO CYIIHOCTh
po0JieM, BOZHUKAIOIIUX B XOJIE
npodeccnoHaNbHOM IeSATENbHOCTH U
MPUMEHSITh COOTBETCTBYIOIIHIA
(bu3MKO-MaTeMaTHUECKU anmapar
JUTs BX (popMmanu3anuu, aHaian3a u
BBIPAOOTKH PEIICHHUS.

YK-111, 2, 3] — Cnocoben
OCYIIECTBIIATH KPUTUIECKUI aHAITU3
POOJIEMHBIX CUTYalluii HA OCHOBE

3-OI1K-1 [1] — 3uaTh: 6a30BbBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JVCIIMTUIMH; OCHOBHBIE MaTEMAaTUYECKHUE 3aKOHBI; OCHOBHBIC
(bu3nueckue sIBIEHUS, IPOLECCHI, 3aKOHBI U TPAHULIBI UX
NPUMEHUMOCTH; CYITHOCTh OCHOBHBIX XUMHYECKUX 3aKOHOB
U SIBJIGHUI; METO/Ibl MATEMaTHUECKOTO MOJICIIMPOBAHUS,
TEOPETUYECKOTO M AKCIEPUMEHTATBHOTO HCCIIEIOBAHUS
V-OIIK-1 [1] — YMeTh: BBISBISATh €CTECTBCHHOHAYYHYIO
CYIIHOCTb ITPO0OJIEM, BO3HUKAIOIINUX B XOIE
npodeCCHOHATIBLHOM 1eATeIbHOCTH, TPUBIIEKATh JUI UX
pELICHHUS COOTBETCTBYIOIINH (PU3UKO-MaTEeMaTHIECKUI
anmapar

B-OI1K-1 [1] — BrageTs: MareMaTH4eCKUM ammapaTtoM JUist
pa3paboTKy MoJieieil MPOoLEecCcoB U SABJICHUM, pelIeHus
NPaKTUYECKHX 3a/1a4 MPO(ECCHOHATEHON AEITEITBHOCTH;
HaBBIKAMU HMCII0JIb30BAaHHSI OCHOBHBIX OOLIEPU3NUECKUX
3aKOHOB U TIPUHIIUIIOB

3-OI1K-1 [2] — 3uaTh: 0a30BbIe €CTECTBEHHOHAYYHBIC
3aKOHBI, CYIIIHOCTh (PU3NYECKUX U UHBIX SBJICHHH,
OTIPENIEIAIONINX H3ydaeMble MPOIECChI U
(GyHKIMOHUPOBaHUE (PU3HUYECKUX YCTAHOBOK , CHCTEM MX
KOHTPOJISL M YIIPABJICHHUS, METOJbI KX MaTEMAaTHYECKOTO
MOJICIIMPOBAHUS U 00JIACTH UX TPUMEHUMOCTH

V-OIIK-1 [2] — YMeTh: BBISIBIIATH CYIIECTBCHHBIE CBOMCTBA U
B3aMMOCBSI3H SIBIICHHU U MPOIIECCOB, XapaKTEPHBIX IS
peanu3alyy 3a1a4 IpoPpecCUHOHATBHOM eI TETLHOCTH,
NPUMEHSATHh (PU3MKO-MaTEMaTHUECKUE U UHBIE MOJICIH JUIS UX
UCCITICTIOBAHMSI

B-OIIK-1 [2] — BnaseTs: pU3NKO-MaTEMaTHICCKUM
ammaparoMm Uit (hopMalTi3allii U MOJICTUPOBAHHMS
UCCIIETYEMBIX MIPOIICCCOB M SBJICHUN JIJISI PEIICHHUSI
UCCIIEIOBATEIbCKUX U MPHKIIATHBIX 3344
poeCCUOHATILHOM JIEATEIbHOCTH, HABBIKOM €T0
UCIIOIB30BaHUS UIS PELICHUS IPAKTUIECKHUX 3a1a

3-YK-111, 2, 3] — 3Harh: METOABI CHCTEMHOT'O H
KPUTUYECKOTO aHaJIM3a; METOJUKHU pa3pabOTKH CTpaTeruu
JeNCTBUI JI71s BBISIBIIEHUS U pElIeHUs] TPOOJIEMHOM CUTYaI[u1




CUCTEMHOTI'0 TI0JIX0/1a, BEIpa0aThIBATh
CTpaTEruto IEUCTBUI

YKE-1[1, 2, 3] — Cniocoben
UCIIOJIb30BaTh 3HAHUS
eCTeCTBeHHOHay‘-IHBIX JUCHUIIINH,
NPUMEHSATH METOIBI MATEMATHIECKOTO
aHaJM3a ¥ MOJICITUPOBAHHUS,
TEOPETHYECKOTO U
HKCIIEPUMEHTAIILHOTO MCCIIEI0BAHMUS
B [IOCTABJICHHBIX 337a4ax

V-VK-1[1, 2, 3] — YMeTh: IPUMEHSATH METOIbI CHCTEMHOTO
MO/IX0/1a ¥ KPUTHYUECKOTO aHaJIn3a MPOOJIEMHBIX CUTYaIUH;
pa3palaThIBaTh CTPATETHIO ACHCTBHM, TPUHUMATD
KOHKPETHBIC PEIICHUS JIUISI €€ pealln3aliuu

B-VK-1[1, 2, 3] — Bnagers: METOI0JIOTHEN CHCTEMHOTO U
KPUTHYECKOTO aHaJIKM3a MPOOJIEMHBIX CUTYAI[HiT; METOJHKAMHU
MIOCTAHOBKH IIEJTH, OTIPECIICHUS CIIOCOO0B €€ TOCTHIKECHUS,
pa3pabOTKHU CTpaTerui JeHCTBUM

3-YKE-1 [1, 2, 3] — 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JIUCIUTIIHH, METOIbI
MaTEeMaTHYECKOTO aHAIN3a U MOJICITHUPOBAHUS,
TEOPETUYECKOTO U IKCIIEPHUMEHTAIBLHOTO UCCIICIOBAHMS
V-VKE-1[1, 2, 3] — yMeTb: UCIOJIB30BATh MATEMATHUYCCKHUEC
METO/IbI B TEXHHYECKHUX MPUIOKEHHUSIX, PACCUUTHIBATH
OCHOBHBIC YHCIIOBBIC XapaKTEPUCTUKHU CIIyYaHHBIX BEIUMYHH,
pelaTh OCHOBHBIC 3a/1a4M MATEMAaTHYECKOM CTaTUCTHKH;
peliaTh TUIIOBBIC PACYCTHBIC 3a1aUn

B-VKE-1 [1, 2, 3] — B1aaeTh: METOJaMH MAaTEMaTHIECKOTO
aHaJIM3a U MOJICTTUPOBAHUS; METOJaMH PEIICHHS 3a/1a4
aHaJIM3a M pacueTa XapaKTEePUCTUK (PU3HMUCCKHUX CHCTEM,
OCHOBHBIMH ITPHEMaMHU 00pabOTKHU IKCIIEPUMEHTAIbHBIX
JIAaHHBIX, METOIaMH PaOOTHI C MPUKIIATHBIMHU IPOIPAMMHBIMU
POAYKTaMH

4. BOCIIUTATEJIbHBIA MOTEHIUAJ IUCLHUATLIIMHBI

Hanpasnenus/uenu 3amaun Bocniutanus (koj) = BocmuraTtenbHBINA MOTSHITHAT TACIUATIIAH

BOCITUTaHUA

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIJINHBI

Pa3nensl yueOHON AUCHMITIIMHBL, UX 00BEM, CPOKU U3y4eHUsS U (OPMBI KOHTPOJIS:
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6 Cemecmp
1 Bsenenune. 1-8 15/8/8 25 K-8 3-OI1K-1,
BzaumopeiictBie V-OIIK-1,
W3IIYy4eHUS c B-OIIK-1,
BemrectsoM. (CBoiicTBa 3-OI1K-1,




Y MOJIETH sAJIEP. V-OIIK-1,
B-OIIK-1,
3-0OI1K-1,
Y-OIIK-1,
B-OIIK-1,
3-YK-1,
V-VK-1,
B-VK-1,
3-VKE-1,
V-VKE-1,
B-VKE-1

2 PannoakTUBHOCTS. 9-15 | 15/7/7 25 KU-15 | 3-OIIK-1,
SnepHble peakuuu Hu V-OIIK-1,
siIepHasi YHEPreTUKa. B-OI1K-1,
3-OI1K-1,
V-OIIK-1,
B-OIIK-1,
3-0OI1K-1,
V-OIIK-1,
B-OIIK-1,
3-VK-1,
V-VK-1,
B-YK-1,
3-YKE-1,
V-YKE-1,
B-YKE-1

HUmoeo 3a 6 Cemecmp 30/15/15 50

KoHTpoabHbIe 50 C 3-OI1K-1,
MeponpusTusi 3a 6 V-OIIK-1,
Cemectp B-OIIK-1,
3-OIIK-1,
VY-OIIK-1,
B-OIIK-1,
3-OIIK-1,
VY-OIIK-1,
B-OIlIK-1,
3-VK-1,
V-VK-1,
B-VK-1,
3-VKE-1,
V-VKE-1,
B-VKE-1

* — COKpallleHHOe HaMMEHOBaHue (OPMbI KOHTPOJIS
** — cymMMa MaKCUMaJbHBIX OaJIJIOB MOJDKHA ObITh paBHa 100 3a cemecTp, BKJIOUas 3a4eT U
(unn) sK3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYILET0 KOHTPOJISI U aTTECTAllUU Pa3/IeNIOB:

O0o3uauenue | [lo1HOE HAMMEHOBAHME

KN KoHTpoJb 110 uToram

2 DK3aMeH




KAJIEHIAPHBIN ILUIAH

Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.
6 Cemecmp 30 15 15

1-8 BBenenue. B3aumoaeiicrBue U3/1y4eHus ¢ BeleCTBOM. 15 8 8
CBoiicTBa M MOJIeJIH s/Iep.

1 IIpeamer: aaepHas ¢pusuka. PyHgaMeHTAIbHbIE Bcero ayuTOpHBIX 4acoB
B3aMMOCHCTBHSA U KJIACCH(PUKAMSA dJIeMEHTAPHBIX 2 [0 [0
4acTUll. AHTHYACTUIBI M 3aKOHbI COXPAHEHUS Ownnaiin
Hpez[MeT: s iepHas (1)1/13HKa. 0 0 0
DyHIaMEHTATBHBIC B3aUMOJICHCTBYS M KIIACCU(DUKAIIHS
3JIEMEHTapHbBIX YaCTULl. AHTUYACTULIBI U 3aKOHBI COXpaHEHUs

2 HaszemHbIe ycKOpHUTEJIN U KOCMHYECKHE JIYYH. Bcero aynutopasix 4acos
B3auMopeiicTBHe 3apsAsKeHHBIX YACTHIL U siIEp C 2 | 1 | 1
BeuiecTBOM. MOHU3aIMOHHbBIE TOTEPH IHEPTUH. Omnaita
Hazemnurlie YCKOPUTEJIM U KOCMUYECKHUE JIydH. 0 0 0
B3anmoneiicTBre 3apsyKEHHBIX YaCTHIL U SIEP C BEIECTBOM.

HoHun3aimonHble OTEPU SHEPTHH.

3 Pagnanuonnsie norepu 3uepruu. Uznyyenne BaBusiona- Bcero aynutopHbIX yacoB
YepeHkoBa U nepexoHOe U3JIy4YeHHe. YIIpyroe 2 | 1 | 1
KYJIOHOBCKO€ paccesiHue. Ownnaitn
Panuanuonnbie moTepU SHEPTUU. 0 0 0
N3nyyenue BaBuiioa-YepeHKoBa U IEPEXOTHOE U3IIYUYCHHE.

Yrpyroe KyJJOHOBCKOE paccesiHue.

4 B3aumoneiicTBue raMMa-KBAHTOB C BEIECTBOM. Bcero ay1uTopHbIX 4acoB
DJIEKTPOMATHUTHBIE M AIPOHHbIE KACKA/IbI. 2 |1 |1
B3anmoneiicTBre raMmMa-KBaHTOB C BEIIECTBOM. Owunaiin
DNEeKTpOMarHuTHBIE U aJJPOHHBIE KaCKa/Ibl. 0 ] 0 ] 0

5 MeToabl perucTpanu 3JieMeHTAPHbIX YaCcTHIl U s/ep. Bcero aynutopHsix 4acoB
OcHoBHbBIE IOHATUSA JO3UMETPHH U3TyYeHHUIA. 2 |1 |1
Mertoabl peructpanuu 31€MEHTapHbIX YaCTHUIL U AEP. Omnnaiin
OCHOBHBIE TIOHSATHS JIO3UMETPUH U3ITYUEHUIA. 0 0 |0

6 3apsin, macca u paamyc sigep. 3apsig, Mmacca M paamyc sigep. | Becero ayauTopHeiX 4acos
3apsin, Macca U panyc saep. 2 | 1 | 1
DHeprus CBA3U U CBOMCTBA SAEPHBIX CHUIIL. Owunaiin

0 I [0

7 IIpocTpaHcTBEeHHAS] YeTHOCTh, U30TONMUYECKHA CITUH, Bcero aynutopHsix 4acos
3JIEKTPHYECKHE MOMEHTBI, CIIMH U MATHUTHBIA MOMEHT 1 ] 1 ] 1
saep. Ownutaiin
[IpocTpancTBeHHas! Y4€THOCTh, M30TOMUYECKUIN CITUH, 0 0 0
AJIEKTPUIECKHE MOMEHTHI, CIIMH U MATHUTHBIN MOMEHT SIJIEp.

8 Mogaean siiep: kaneabHas U ¢pepmu-rasa. Bcero aynutopHsIx 4acoB
Mogenu siiep: KanenabHas U pepMu-rasa. 1 |1 |1

Omnnaiin
0 0 [0

9 Mopaenu siiep: 000109eyHasi M 0000IEHHAS. Bcero aynutopHbIX 4acoB
JHepreTu4ecKue ypoBHU HYKJIOHOB B sjpe. JIpyrue 1 ] 1 ] 1
CyLLECTBYIOIIHE MOJEJIH. Omnnaitn




Monenu siiep: obosoueuHas u 0606meHHas. Jueprerndyeckue | 0 0 0
YPOBHM HYKJIOHOB B siip€. J[pyrue cymecTByoomue MOIEIH.

9-15 PagnoakTuBHOCTL. Sl1epHble peakuuy U saepHas 15 7 7
JHEepreTuKa.

10 OcHoOBHbBIE 3aKOHBI PA/IMOAKTHBHOIO pacnaja. a-pacnajg. | Bcero ayIuTopHBIX 4acoB
OCHOBHBIE 3aKOHBI PAIMOAKTUBHOT'O PACIIA/Ia. 3 | 1 | 1
o-pacnaz. Ownnaitn

0 I [0

11 B-pacnan u y-usiydenue Bo30y:KIeHHbIX sjaep. dddexT Bcero aynutopHsIx 4acoB
Méccoayspa. 2 |1 |1
B-pacmian u y-uznyueHue Bo30YKIEHHBIX SEp. Onnaiin
Ddppexr Méccbayapa. 0 |0 |0

12 O01mme XapaKTepUCTUKH SIEPHBIX PeaKIMd M 3aKOHbI Bcero aynutopHsIx 4acoB
coxpaHenus. [loporosasi 3JHeprusi ¥ BbIX0/J peaKIMH. 2 |1 |1
SlnepHble peakuMu MO JeiiCTBUEM 3aPAKEHHbIX YaCTHII. OnJj1ain
OO011ue XapaKTepUCTUKU AJIEPHBIX peaKUi 1 3aKOHbI 0 0 0
coxpaHeHus. [loporoBast 3HEprus U BbIXOJl PEAKLIUH.

SnepHble peakiy Mo AeHCTBUEM 3apsyKEHHBIX YaCTHIL.

13 MexaHu3M sijIepHOi peaknMu NPAMOro B3aumojeiictBusi. | Beero aynutopHeix 4acos
DoTosAepHbIE PEAKIHH. 2 |1 |1
MexaHu3M s1IepHOM peakuy IpsIMOT0O B3aUMOICUCTBHSL. Owunaiin
DoTOsAIEPHBIE PEAKIIUH. 0 | 0 | 0

14 MexaHu3M NPOTEKAHHUA AEPHOM peaKuuu Yepe3 Bceero ayauTopHeIX 4acoB
NPOMeKYTOUHOe s1Apo. B3aumoaeiicrBrue HEMTPOHOB ¢ 2 | 1 | 1
siipaMu. 3aXBaT HEHTPOHOB. Ouwntaiig
MexaHn3M TPOTEKAHUS AJIEPHON PEAKIIUH YEPE3 0 0 0
IIPOMEXKYTOUHOE SIJIPO.

B3aumoaeicTBue HEUTPOHOB C siipaMu. 3axBaT HEUTPOHOB.

15 SlnepHasi JHepreTuKa Ha ocHoBe JejieHus. [{o0bIua, Bcero aynutopHbIX yacoB
H3r0TOBJICHHE, 000TrallleHHe U YTHIN3AIUS A1ePHOIr0 2 |1 |1
TOILUINBA. Sl1epHbIe peakTopbl. Ownnaitn
SnepHas sHepreTrkKa Ha OCHOBE JICJICHHUS. 0 0 0
JloObI4a, U3roToBICHUE, O0OTAIIEHNE U YTUITU3AIHUS SIEPHOTO
TOIUIMBA. S IepHBIE PEAKTOPBI.

16 SlnepHasi JHepreTHKa Ha OCHOBe TEPMOSIIEPHOro cuHTe3a. | Bcero aynuTopHbIX 4yacoB

O0pa3oBaHue 31eMEHTOB B IPUPOJe.
SlnepHast SHEpPreTHKa Ha OCHOBE TEPMOSIEPHOTO CHHTE3A.
OO6pa3oBaHue 3J€MEHTOB B IPUPOJIE.

2 |1 |1
Oumnaiu
0 I [0

CokpalieHHbIe HAUMEHOBAHUS OHJIANH OMIUI:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHHUE

OK DJIEKTPOHHBIN KypC

IIM I10IHOTEKCTOBBINM MaTepuai

111 ITOTHOTEKCTOBBIE JTEKIINH

BM Buneo-marepuansl

AM Aynno-marepuainsl

[1p3 IIpe3enTanmu

T TecTel

5CM DJNEKTPOHHBIE CITPaBOYHbIE MaTepUabl
ncC MHTEepaKTUBHBINM CAUT




TEMBI JIABOPATOPHBIX PABOT

Hepnesn | Tembl 3ansiTuii / Conepxanue

6 Cemecmp

3-4 IIpoxoxaeHne raMmMa-KBaHTOB Yepe3 BellecTBO.
ITpoxoxieHre raMMa-KBaHTOB Y€pe3 BELIECTBO.

5-6 50ueHka cpeHeil JHePrud MIOOHOB KOCMHYECKOI0 U3JIyYeHUs] HA TOBEPXHOCTH
3emJun.
OreHka cpeiHel YHEPTUd MIOOHOB KOCMUYECKOT0 U3JTyUYEHHUSI Ha TIOBEPXHOCTH 3eMIIH.

7-8 HccnenoBanue aKTHBAIIMM MHOTOKOMIIOHEHTHBIX 00PAa31I0B.
I/ICCHCHOBaHI/Ie AKTUBAIIU1 MHOI'OKOMIIOHCHTHBIX O6p213I_[0B.

9-10 DHePreTHYECKHi CIIEKTP ¥ MPOCTPAHCTBEHHOE pacnpeiesieHue 3aMe/IJIsTIO X Csl
TEIJIOBbIX HEHTPOHOB.

DHEPreTUYECKHid CIICKTP M MPOCTPAHCTBEHHOE PACIIPEICIICHUE 3aMEISFOLIMXCS TETIOBBIX
HEHUTPOHOB.

11-12 | YcraHOBKH A1l H3MepeHusi f — AKTHBHOCTH.
YcTaHOBKH /17151 U3MEpEHHUs 3 — AaKTUBHOCTH.

TEMBI CEMMHAPOB
Henean | Tembl 3ansaTuii / Conepxxanue
6 Cemecmp
1-2 OcHoBHbIE KOHIENUNH (U3MKH 3JTeMEHTAPHBIX YACTHI, HA3eMHbIE YCKOPUTEIH U

KOCMHMY€CKHUE JIY1H.
OcHoBHBIE KOHICIIIHUH (bI/ISI/IKI/I SJICMCHTAPHBIX YaCTHILl, HA3CMHBIC YCKOPUTCIIU U
KOCMHUYCCKHC JIydH.

3-4 B3anmopeiicTBue 3apsAKeHHOT0 U3JIyYeHHs C BellleCTBOM.
B3aumoencTeue 3apssKkeHHOTO U3IIYYEHHS C BELIECTBOM.
5-6 B3anMmopeiicTBMe raMMa KBaHTA ¢ BellIeCTBOM U MeTO/bl PerHCTPAIMH 3JIeMeHTAPHbIX

HacTHUIl A AAEP.
B3aI/IM0I[€I\/JICTBI/I€ raMmMma KBaHTa C BE€IICCTBOM U MECTO/Ibl pCTUCTPALIUU BJICMCHTAPHBIX
YaCTHUILl U AOCP.

7-8 OcHOBHbIE XapaKTEPUCTUKH s1/Iep U siAePHBIX CHJI.
OCHOBHBIE XapaKTEPUCTUKHU SJIEP U SAEPHBIX CHIL

9-10 Mopaenu siiep.
Mogenu snep.

11-12 | PaaMoaKTUBHOCTD.
PangmoakTHBHOCTE.

13-14 | SinepHble peaknuH.
S nepHble peakuun.

15-16 | SinepHasi JHepreTukKa
SAnepHas SHepreTrka

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xone npoBeneHus KU HCTIONB3YyeTCs MyJIbTUMEIUitHOe o0opyaoBanue. JlabopaTopHble
paboThI IPOBOASATCS B CIIEUATU3UPOBAHHOM ITOMEIIEHNH Ha CIIEUAIN3UPOBAHHOM 000PY/J0BaHUH.




7. ®OHJ OHEHOYHbLIX CPEACTB

@OH]1 OLIEHOYHBIX CPEACTB 10 TUCLUIUIMHE O0ECIIEUnBaET MPOBEPKY OCBOEHUS IUIAHUPYEMBIX

pe3yabTaToB 00y4deHUs (KOMIIETEHIMHA W UX HWHAMKATOPOB) IOCPEACTBOM MEPOIPHUATUN TEKYIIETO,

PYOEKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS TIO JUCIIUILTHHE.

CBs3p  Mexay (QOpMHUPYEMBIMH KOMIIETCHIMSAMH M (opMaMH KOHTPOJII HUX OCBOCHHS

MIpEACTaBJICHA B CIICIYIOIICH TabmuIie:

Komnerenuus NuaukaTopbl 0CBOEHUS ATTecTaMOHHOE MepPOoNPUsATHE
(KII 1)

OIlK-1 3-OI1K-1 3, KU-8, K1-15
Y-OIIK-1 9, KH1-8, KI1-15
B-OIIK-1 9, KH1-8, KI1-15

YK-1 3-VK-1 3, KU-8, KI-15
Y-VK-1 9, KH1-8, KI1-15
B-VK-1 9, KU-8, KI1-15

VYKE-1 3-YKE-1 9, K-8, KI1-15
Y-VKE-1 9, KU-8, KI-15
B-YKE-1 9, K-8, KI1-15

OIIK-1 3-0OI1K-1 9, K-8, KI1-15
Y-OIIK-1 9, KU-8, KI-15
B-OIIK-1 2, K-8, KI-15
3-OI1K-1 3, KU-8, KI1-15
Y-OIIK-1 9, K-8, KI1-15
B-OI1K-1 9, KU-8, KI-15

IIkaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHHI

[IIxama ka)xmoro KOHTPOJIBHOI'O MCPONPUATUA JIC)KUT B IIPEACIaAX OT 0 A0 YCTAHOBJICHHOT'O
MaKCHMaJIbHOTO 0Oajljla BKIIOYUTEILHO. MToroBas arrecTagus 1m0 JUCHUIINIIMHEC OLCHUBACTCA 110 100-
OaJNIbHOM IIKaJe U MNpEaACTaBIIACT coboit CYMMY 68.J'IHOB, 3apa60TaHHHX CTYACHTOM IIPpH BbIIIOJIHCHUU

3a/IaHMI B paMKax TEKYIIEro U MPOMEKYTOYHOIO KOHTPOJIS.

Ntorosas olieHKa BBICTABISAETCS B COOTBETCTBUU CO CIEAYIOMIEH IIKATIOM:

Cymma OannoB

OrneHKa
ECTS

OrneHKa 110 4-ex
OQJUIFHOM IIIKAJIE

TpeGoBaHMs K YPOBHIO OCBOCHHIO
y4eOHOW JUCIUTITMHBI

90-100

5 — «omauunoy A

OneHka «OTINYHOY» BBICTABIISAETCS CTYyEHTY,
€CIIH OH IIyOOKO U IPOYHO YCBOMII
MPOrpaMMHBIA MaTepHuall, HCUEPITbIBAIOIIE,
MOCIIEA0BATENBHO, YETKO U JIOTHYECKH
CTPOMHO €ro U3jaraer, yMeeT TECHO
YBSI3BIBATh TEOPHUIO C TIPAKTHUKOH,
HCIOJIB3YET B OTBETE MaTepHal
MOHOrpaUIeCKOH JIUTEPATYPBI.

85-89

75-84

70-74

4 — «xopouto»

65-69

60-64

OreHKa «XOpOIIO» BBICTABIAETCS CTYACHTY,
€CJIM OH TBEPZIO 3HAET MaTepHall, TPAMOTHO U
IO CYIECTBY M3JIaraeT ero, He OIycKas
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

3_
«Y0061€MEOPUMETILHOY E

OI.[CHKa «KYHAOBJICTBOPHUTCIBHO»
BBICTABJIACTCA CTYACHTY, €CJIM OH UMECT




3HaHMsSI TOJILKO OCHOBHOT'O MaTepHaia, HO He
YCBOMWJI €T0 JIeTaliei, OMyCKaeT HETOYHOCTH,
HEIOCTATOYHO MPAaBUIIbHBIE (POPMYIHUPOBKH,
HapyIIEHUS JIOTUIECKOH
MOCIIE0BATEIEHOCTH B U3JI0KEHHUH
MPOrPaMMHOT0 MaTepraa.

O1ieHKa «HEYIOBICTBOPUTEIHEHOY
BBICTABJISIETCS CTYJICHTY, KOTOPBIN HE 3HACT
3HAYUTEILHON YaCTH MPOrPAMMHOTO

9_ Marepuaa, J0MyCKaeT CyIleCTBCHHBIC
Hwuxe 60 F oumOku. Kak mpaBuio, omeHka
«HEY006TEMEOPUMENLHON «HEY/IOBJICTBOPHTEIILHO» CTABHUTCS
CTyJICHTaM, KOTOPbIE HE MOTYT MPOIOIKUTh
o0OydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 110
COOTBETCTBYIOICH AUCIUILIUHE.

8.  YUEBHO-METOJWYECKOE U HH®OPMALMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUAILIUHBI

OCHOBHAZ JIMTEPATYPA:

1. O b 18 KBanToBas MexaHnuka : yueOHoe nocodue, baiikos 1O. A., Ky3nenos B. M., Mockaa:
Jlaboparopust 3nanuii, 2020

2. DU U 83 KpanroBas ¢usuka. OCHOBHBIE 3aKOHHI : yueOHoe nocodue, Mponos U. E., Mocksa:
Jlaboparopust 3HaHwmiA, 2021

3. DU A 50 PapnoaxktuBHOCTS : yueOHOe nocobue, Kanmbikos C. H., Anues P. A., Cankr-IlerepOypr:
Jlans, 2022

4. OU T 83 dusuka aToMa U aTOMHBIX siBJIeHHH : yueOHoe nocodue, Kerukun U. C., I'puropses 1O.
M., Mocksa: ®usmatiut, 2015

JNOITOJIHUTEJIBHAS JIMTEPATYPA:

1. 539.1 K60 Nonuzupyromas paguamus: Bo3aecTBUE, PUCKH, OOILIECTBEHHOE BOCIIPUATHE : ,
Konmo6ckuit A.b., MockBa: MU®U, 2008

2.539.1 O-52 JlenTons! u kBapku : , OkyHs JI.b., Mocksa: JIKH, 2008
3. 53 C34 O6mwmii kypc pusuku T.5 AtomHas u sinepHas pusuka, Cusyxus /1.B., : ®uzmarnur, 2020

4. 539.1 T58 CoopHuk 3ana4 1o saepHou ¢pusuke : , Tonopkosa D.11., bopor B.B., Ponnonos B.V.,
Mocxksa: MU®U, 2005

5.539.1 C23 C6opnuk nabopaTopHbIX padoT no saepHoit ¢pusuke YU.1 Helitponnas ¢usuka, , :
MU®U, 2008

6. 539.1 C23 CoopHuk mabopaTOpHBIX padoT 1o siaepHon pusuke U.2 SAnepubie peakiuu, , Mocksa:
HUSAY MU®OU, 2010




7.539.1 C23 CoopHuUK J1a00paTOPHBIX padoOT 1o siaepHoi pusnke U.3 DieMeHTapHbIE YaCcTHUIIBL:
CBOIcTBa U B3aumojeucTeus, , Mocksa: HUSY MUDU, 2013

8. 539.1 M92 DkcnepumenTtanbHas siaepHas pusuka T. 1 dusuka aromuoro sapa, Myxun K.H., :
JIans, 2008

9. 539.1 M92 DkcnepumeHTanbHas saepHas ¢usnka T. 2 dusnka saepHpix peakuit, Myxun K.H., :
JIans, 2008

[MPOI'PAMMHOE OBECITEYEHUE:

CrnenranbHOe MporpaMMHoOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCBHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHWYECKOE OBECIHEYEHHME YUYEBHOW
JUCLMUIIUHBI

CHeHI/IaHLHOC MAaTCPpHUAJIbHO-TCXHHUYCCKOC obecreyeHne He Tpe6yeTc;I

10. YYEBHO-METOJUYECKHUE PEKOMEHJALINU JUIA CTYJAEHTOB

1. Ilepen HayaoM 3aHSATHM BHHUMATEIbHO O3HAKOMUTBHCS C y4EOHBIM IUIAHOM IPOBEJECHUS
JIEKUMN ¥ CIIMCKOM PEKOMEHI0BaHHOW JIUTEPATYPBHI.

2. llepen mnocemeHWEM O4YEpPENHOM JIEKIIMHM OCBEXHUTb B TAMSITH OCHOBHBIE KOHIIEMIIMH
npoiiieHHoro panee Matepuaina. [IoAroToBUTh Ipu HEOOXOIUMOCTH BOIPOCHI MTPETI01aBATEIO.

3. Ha nexkuuu OCHOBHOE BHUMAaHHME CleAyeT YIeNnsiTh He (opMynaM M MaTeMaTHYEeCKUM
BBIKJIa/IKaM, a COJIEP’KaHUIO N3Y4aeMbIX BOIIPOCOB, ONPEIEICHHUSIM U TIOCTaHOBKaM 3ajiau.

4. B mnporecce u3y4eHHMs JIEKIMOHHOTO Kypca HEO0OXOJAMMO IO BO3MOXXHOCTH YacTo
BO3BpAIIaThCs K OCHOBHBIM MOHATUSIM U METOJIaM pELIeHUs 3a/1a4.

5. XKenatenbHO HCMONB30BaTh KOHCHEKTHI JIEKIUH, B  KOTOPBIX HCIOJB3YETCSl TNPUHATAS
IpernoiaBaTesieM CUcTeMa 0003HAYCHHH.

6. Jlns Oonee moapoOHOro H3ydeHHMsI Kypca ciefayeT paboTaTb € PEKOMEHJIOBAHHBIMU
JUTEPATyPHBIMA HCTOYHUKAMH U BHOBB MOSBIISIOIMMUCS UICTOYHUKAMHU.

11.  YYEBHO-METOJMWYECKHUE PEKOMEHJIALINM /IS IPENOJABATEJIEN

1. Heo6xoauMo mpu pacCMOTPEHHH OYEpEeHOro paszeia BCerja MoJ4epKuBaTh B3aUMOCBA3b
3aKOHOB (PM3MKH OT MUKPOMHUPA 10 MacITa0OB BCEIEHHOM

2. HeoOxomMo noguepKuBaTh 3HaHUE MPOIIECCOB B3aMMOJIEHCTBHS 3JIEMEHTAPHBIX YaCTHII.

3. HeoOxomumo obpamiath BHUMaHME Ha METOJbl PETUCTPAllMM YAacTHIl, HA HEOOXOJMMOCTb
WCIOJIb30BAaHUS MOCIIEIHUX JOCTH)KEHUN B TEXHUKE M METOJMKE M3MEPEHUMN 3JeMEHTAapHBIX YaCTHUIL
Ha YCKOPUTEIAX



4. B npouiecce u3ydyeHHs JEKIIMOHHOTO Kypca HEOOXOMMO 110 BO3MOXKHOCTH BO3BpPALIATHCS K
OCHOBHBIM MOHATUSIM M METOJ]aM PEILICHUS 3a/a4.

5. XKenatenbHO WCHOJB30BATH CUCTEMY OOO3HAYCHUU , MPHUHATYI0O B PEKOMEHIOBAHHOMN
nuTeparype.

ABTOD(BI):

MaiiopoB Annpei ['eoprueBud, K.¢.-M.H., JOICHT

Muxaitnos Binagumup Bragumuposud, K.¢.-M.H.



