MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauunoHaIbHBIN UCCIEN0BATENBCKUN sAepHBI YHUBEpcUTeT «MUDI»

UHCTUTYT SAEPHOU ®U3MKU U TEXHOJIOT U

KA®EJIPA SKCITEPUMEHTAJIbHOM SIJIEPHON ®U3UKN 1 KOCMO®U3UKN

OAOBPEHO YMC JIAIIJIA3

[TpoTtokon Ne 1/08-577

ot 29.08.2024 .
PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
BBEJEHUE B SAJIEPHYIO ®U3UKY
Hamnpasnenue noaroroBku [1] 12.03.05 Jla3epHast TEXHUKA U J1a3€pHbIE TEXHOJIOTUU
(cerManbHOCTD) [2] 12.03.03 ®oroHuKa 1 oNTOMHGOPMATHKA
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AHHOTANIUA

W3y4aroTcst kiacCupUKausg U CBONCTBA AJIEMEHTAPHBIX U (yHIAMEHTAIBHBIX YaCTHI], TUIIBI
B3aMIMOJICHCTBUII B TIPUPOJIE W UX TMPOSBICHHWE B SJIEPHBIX IMpoleccax (CTaOMIBHOCTh U
PaIMOaKTUBHOCTH sJep, (U3MKA SACPHBIX pPEaKIWid NpH HU3KUX DSHEPTUsAX, JCICHHUE W CUHTE3),
CBOWCTBA M MOJEIH sep. A TakkKe sAepHbIE MPOIECCHl B OKpYyXalomeM Mupe: oOpa3oBaHue
JJIEMEHTOB B TMPHPOJIE, SIEPHBIC PEAKTOPbl M TEPCIEKTHBBI TEPMOSICPHOTO CHUHTE3a (sIepHas
SHEPTeTHKA).

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

[lenu oCcBOCHUS JUCLUILINHBIL:

1. U3yuenue:

* CBOICTB 2JIEMEHTapHbIX YaCTHUIL, a TAK)K€ CBONCTB U MpPOSIBICHUN CUJIbHBIX, CIAa0BIX U
9JIEKTPOMArHUTHBIX B3aUMOJEHCTBUA B MUKPOMUDE;

* 3JIEMEHTOB TEOPHUH B3aUMOJECHCTBHUS SICPHBIX U3JIY4EHUH C BEIIECTBOM;

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

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

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

2. BeipaboTKa yMEeHHI U HABBIKOB:

* pacCYUTHIBAaTh 3aKOHOMEPHOCTH B3aMMOJICHUCTBUS SACPHBIX U3Iy4YEHUN C BELIECTBOM;

* pacCcUuThIBATh OCHOBHBIC XapAKTEPUCTUKU SJEP, INPOBOJHUTH OLEHKY BEpPOSTHOCTH HX
B3aUMOJICHCTBUH, paclana, CUHTE3a WX JEICHUS;

* pabOTBHI CO CIIEKTPOMETPUUECKOM anmapaTypoi;

* SKCIIEPUMEHTAIbHBIX U3MEPEHUN XapaKTEPUCTUK YIIEMEHTAPHBIX YAaCTHUIL U JIEP;

* paOoTBHI CO CllelMabHON HAYYHOM JTUTEepaTypoi.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

Jns u3ydeHus AMCUMIUIMHBI CTYACHT JAOJDKEH o0ajaTh 3HAHUSMH, MOJYYEHHBIMU MIpH
U3Y4YEHUH KypcoB oOmied ¢u3MKu, B TOM uucie, pasjena «ATOMHas (Qu3MKa», a Takxke o0jaaarh
0a30BbIMU 3HaHUSAMU Kypca «KBaHTOBasi MEXaHUKaAY.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoHaIbHble KOMIETSHIIUH:
Kox n HanmenoBanue komnereHimn Ko 1 HanMeHOBaHWE MHIUKATOPA JOCTIKEHUS

KOMITETCHITUH
OIIK-1 [1] — CiocoOeH mpUMeHSTh 3-OIIK-1 [1] — 3HaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIE U €CTECTBEHHOHAYYHBIX U MH)KEHEPHBIX AUCIHUIUIMH H METOJIbI
OOIIEHHKECHEPHBIC 3HAHUS, METOIbI MaTeMaTHIeCKOTO aHaJIH3a.

MaTeMaTUYeCKOro aHallu3a 1 VY-OIIK-1 [1] — YMeTh npUMEHSTh 3HAHUSI OCHOBHBIX




MOJICTTMPOBAHMS B UH)KEHEPHOM
JIeATSIIHHOCTH, CBSI3aHHOM C
MPOEKTUPOBAHUEM,

KOHCTPYUPOBAHUEM U TEXHOJOTUSIMHU

IIpOU3BOJCTBA HaBepHOﬁ TCXHUKHU

3aKOHOB €CTECTBEHHOHAYYHBIX U WH)KCHEPHBIX TUCLUILINH,
METOJIbl MaTeMaTHYECKOTO aHall3a U MOJICIIMPOBAHUS B
WHXCHEPHOM JICSATEIbHOCTH, CBSI3aHHO C TPOCKTUPOBAHHEM,
KOHCTPYHPOBAHUEM U TEXHOJIOTHSIMU TIPOU3BOJICTBA
Ja3epHOM TEXHUKH.

B-OI1K-1 [1] — BrageTh OCHOBHBIMH METO/IaMH, CIIOCOOaMU
Y [IPUEMaMH1 PEIICHUS THITUYHBIX 32124
€CTCCTBEHHOHAYYHBIX, OOIIMX MaTEMaTHUCCKUX U
WHXCHEPHBIX JUCIHUILIUH.

OIIK-1 [2] — CiocobeH mpuMeHSITh
€CTECTBCHHOHAYYHBIC U
OOIIENH)KEHEPHBIC 3HAHUS, METOTbI
MaTEeMaTHYECKOTO aHalln3a U
MOJICIIMPOBAHUS B HHKCHEPHOM
IeATSIIFHOCTH, CBSI3aHHOM C
(OTOHHBIMH TEXHOJIOTHSIMU
00paboTku MHPOpPMALIUH,
MIPOSKTUPOBAHKEM,

KOHCTPYUPOBAHUEM U TEXHOJOTHSIMHU
MIPOM3BOJICTBA DJIEMEHTOB, TPUOOPOB

U cucTeM (POTOHUKH U
ONTOMH()OPMATHKH

OIIK-3 [1] — CiocobeH mpoBOIUTH

OKCIICPUMCHTAJIBHBIC UCCIICAOBAHUSA U

u3MepeHusi, 00padaTbIBaTh U

MPpEACTABJIATDH NOJIYYCHHBIC JJAHHBIC C

Y4ETOM CIEeUU(PUKU METOOB U
CPEICTB JIa3€PHBIX UCCIECI0BAaHUN U
U3MEPEHUI

3-OI1K-1 [2] — 3HaTh OCHOBHBIE 3aKOHBI
CCTECTBCHHOHAYYHBIX M MHKCHEPHBIX JUCIUILIAH U METO/IbI
MaTeMaTHYECKOro aHaIn3a.

VY-OIIK-1 [2] — YMeTh npUMEHSITh 3HAHUS OCHOBHBIX
3aKOHOB €CTECTBCHHOHAYYHBIX M HH)KCHEPHBIX TUCIIUTLIHH,
METO/Ibl MaTEeMaTHYECKOT'0 aHAIM3a U MOJICTUPOBAHHUS B
UHKCHEPHOM JeATCIbHOCTH, CBS3aHHOM ¢ (OTOHHBIMHU
TEXHOJIOTUSMH 00pab0TKK HHGOPMALIUHU, IPOSKTUPOBAHHUEM,
KOHCTPYHPOBAHUEM U TEXHOJIOTHSIMU TIPOU3BOJICTBA
9JIEMEHTOB, MPUOOPOB U CUCTEM (DOTOHHUKH H
ONTOMH(POPMATHKA

B-OIIK-1 [2] — Bnagets MeTO1aMu, CIIOCOOAMH U ITPUEMaMH
pElIeHUS THITMYHBIX 3a/1a4 €CTECTBEHHOHAYUYHBIX, OOIIHX
MaTeMaTHYCCKUX U MHXKCHEPHBIX JUCIUTUINH.

3-OIIK-3 [1] — 3Hath crienuduKy METOIOB U CPEICTB
MCCJIE0BAHUI U U3MEPEHUH C UCII0JIb30BAaHUEM JIa3€POB
V-OIIK-3 [1] — YMeTh BbIOUpATh M UCIOIB30BAThH
COOTBETCTBYIOIINE PECYPCHI, COBPEMEHHBIE METOUKH U
00opysoBaHuE Il IPOBEACHUS SKCIIEPUMEHTAIbHbIX
MCCJICTOBAHUM U U3MEPEHHH ¢ yUeTOM Celu(UKH METOI0B U
CPEICTB JIa3€PHBIX UCCIIEIOBAaHUNA U U3MEPECHUI

B-OI1K-3 [1] — Biagets MeTo1aMu JIa3€PHBIX UCCIICTOBAHUM
Y U3MEpEHMI, MeToJaMU 00pabOTKH MOTYYEHHBIX
AKCIIEPUMEHTAJIbHBIX 1AHHBIX.

VK-1[1, 2] — Ciocoben
OCYIICCTBJIATD IMOUCK, KpI/ITI/ILIeCKI/Iﬁ
aHaJIM3 U CUHTE3 HH(OpMaIInH,
MPUMEHSATh CHCTEMHBIN MTOAXO]T IS
pEIIeHus MOCTaBICHHBIX 3a1a4

YKE-1 [1] — CiocobeH ucmonbp30Bath

3HAaHUA CCTCCTBCHHOHAYYHBIX
AUCHUILINH, IPUMCHATH MCTOIbI

3-VK-1[1, 2] — 3nars: MeToauku cOopa i 00paboTKH
WHPOPMAIINH; aKTYAJIbHBIE POCCUHCKHE U 3apyOeKHbIC
UCTOYHUKU HHpopManuu B chepe nmpodeccuoHanbHON
JEeSITeTHHOCTH; METOJ] CHCTEMHOTO aHaJIN3a

V-VYK-1[1, 2] — YMeTb: NpUMEHATh METOIUKH ITOHCKa, cOOpa
1 00paboTKu MHGOPMAITUHU; OCYIIECTBISATH KPUTHUCCKUN
aHaJu3 ¥ CUHTE3 MH(OpMAIH, TOTYYEHHON U3 Pa3HbIX
HCTOYHHUKOB

B-VK-1[1, 2] — Bnagers: MeTo1aMu moucka, coopa u
00paboTKH, KpUTUYECKOTO aHAJIN3a U CHHTE3a HH(OopMalny;
METOAMKON CHCTEMHOT'0O MOAX0/1a JUIsl PeIICHHS
MOCTABJICHHBIX 33144

3-YKE-1 [1] — 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIUILTHH, METOIBI MATEMATHIECKOTO
aHaJIM3a U MOJICIIUPOBAHUS, TEOPETHYECKOTO U




MaATEMAaTHYCCKOIO aHajIn3a u SKCIICPUMCHTAJIBHOT'O UCCIICIOBAHUS

MOJEJIMPOBAHHUS, TEOPETHUECKOTO U V-VKE-1 [1] — yMeTb: UCIIOJIB30BaTh MAaTEMAaTHUCCKUE
AKCIIEPUMEHTAJILHOTO UCCIEIOBAaHUSI  METOJIbl B TEXHUUECKUX MPUIOKEHHSIX, PACCUUTHIBATH
B IMOCTABJICHHBIX 3a/1a4ax OCHOBHBIE YHCJIOBBIC XapaKTEPUCTUKU CIyYalHbBIX BEJIUYMH,

peraTh OCHOBHBIC 33/1a4i MAaTEMAaTUYCCKON CTAaTUCTHKH,
peliaTh TUIOBBIC paCYCTHBIE 3a0a9n

B-VKE-1 [1] — BaageTh: METOJaMH MaTEMaTHYECKOTO
aHaJIn3a U MOJCIIMPOBAHUS; METOJJAaMU PEIICHUS 3a/1a4
aHaJM3a U pacyeTa XapakTePUCTUK (PU3NUECKUX CUCTEM,
OCHOBHBIMH ITPHEMaMH 00pabOTKH SKCIIEPUMEHTAIBHBIX
JIAHHBIX, METOZAaMH pabOThI C TPUKIIATHBIMH IPOTPAMMHBIMHU
MIPOYKTaMHU

4. BOCIHUATATEJIbHBIN IOTEHIUAJ JUCIIATLINHBI

Hamnpasnenus/nenu 3amaun Bocniutanus (koj) = BocnuratenbHBIN MOTSHIIMAT TACIUTLIAH
BOCIIUTaHUS

S. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCHHUILINHBI

Paznenbl yueOHOH TUCIMITINHEL, UX 00BEM, CPOKU M3YYEeHUS U (POPMBI KOHTPOJIS:
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6 Cemecmp
1 Beeneuune. 1-8 16/8/8 25 KH-8 3-OI1K-1,
BsanmoneiicTeue V-OIIK-1,
W3IIYy4eHUS c B-OIIK-1,
BemrectBoM. CBoiicTBa 3-OI1K-1,
Y MOJIEIIU SAJIEP. VY-OIIK-1,
B-OIIK-1,
3-0I1K-3,
V-OIIK-3,
B-OIIK-3,
3-YK-1,
V-VK-1,
B-VYK-1,
3-YKE-1,
V-VKE-1,
B-YKE-1
2 PagnoakTUBHOCTS. 9-15 | 14/7/7 25 KH-15 | 3-OIIK-1,




SnepHple peakuuu U V-OIIK-1,
siepHasi YHEPTreTHKa. B-OI1K-1,
3-0OI1K-1,
V-OIIK-1,
B-OIIK-1,
3-0OI1K-3,
V-OIIK-3,
B-OIIK-3,
3-YK-1,

V-VK-1,

B-YK-1,

3-YKE-1,
V-VKE-1,
B-YKE-1

HUmoeo 3a 6 Cemecmp 30/15/15 50

KoHTpoJbHbIE 50 3 3-OI1K-1,
Meponpusitusi 3a 6 V-OIIK-1,
Cemectp B-OIIK-1,
3-OI1K-1,
VY-OIIK-1,
B-OIlIK-1,
3-OI1K-3,
VY-OIIK-3,
B-OI1K-3,
3-YK-1,
VY-VK-1,
B-VYK-1,
3-YKE-1,
Y-VKE-1,
B-VKE-1

* — COKpaIIeHHOEe HAaUMEHOBaHHE (POPMBI KOHTPOJIS
** — cymMMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3aueT U

(unn) sK3aMeH

CokpailieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJISI U aTTECTALUU Pa3/AesioB:

O0o3uauenue | [To1HOE HAMMEHOBAHME

KN KoHTpoJb 110 utoram
3 3auer
KAJIEHJIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.

6 Cemecmp 30 15 15

1-8 Brenenue. B3aumoaeiicrBue U3Jy4eHus ¢ BeleCTBOM. 16 8 8
CBoiicTBa 1 MojesIH siziep.

1 Ipeamer: saepHas pusuka. DyHgamMeHTAIbHbIE Bcero aynutopHbIX 4acoB
B3aHMOJEHCTBUS U KJIACCHPUKAIUS JIEMEHTAPHbIX 2 ] 1 ] 1
YacTUll. AHTMYACTUIBI U 3aKOHBI COXPAHEHH S Omnnaiin




[Ipenmer: saepHas pusnka.
dyHnaMeHTaIbHBIC B3aUMOICHCTBUS U KIacCH(pUKAITH
9JIEMEHTAPHBIX YaCTUI]. AHTHYACTULIBI U 3aKOHBI COXPaHEHUS

2 Ha3zeMHBbIe yCKOpHUTEJIN U KOCMHYECKHE JIYYH. Bcero aynutopHsix 4acoB
B3anmopeiicTBue 3apsKeHHBIX YaCTHI U s1ep € 2 |1 |1
BeniecTBOM. MoOHU3aIMOHHbBIE TOTEPH IHEPTUH. Omnutaiin
HazemHbie yCKOPHUTENN U KOCMHUYECKHE JIYUH. 0 0 0
B3anMopeiicTBre 3apsyKeHHBIX YaCTHULL U AJIEP C BEIIECTBOM.

HoHu3anmoHHbIE IOTEPU SHEPTUHU.

3 Pagnauuonnsbie norepu 3Heprun. Uznyuyenue BaBuiioBa- Bcero aynutopHsix 4acoB
YepeHkoBa M nepexoHOe H3/1yYeHHe. YIpyroe 2 \ 1 \ 1
KYJIOHOBCKOE paccesiHue. Ownutaiin
PanpnanuoHHbIe MOTEpU SHEPIUN. 0 0 0
N3nyuenne BaBunoBa-YepeHkoBa U IEPEXOIHOE U3TyUCHHUE.

Yupyroe KyJIOHOBCKOE pacCcesiHUE.

4 B3aumoneiicTBue raMMa-KBAHTOB C BeLIECTBOM. Bcero aynuropHbIX yacoB
DJIeKTPOMATHUTHBIE H AIPOHHBbIE KACKA/IbI. 2 ‘ 1 ‘ 1
B3aunmMopeiicTBre raMMa-KBaHTOB C BEIIECTBOM. Omnnaiin
DIEKTPOMATrHUTHBIE U aJPOHHBIE KACKAIbL. 0 |0 |0

5 Metoabl perucTpauu 3JeMeHTAPHBIX YaCTUIL U siep. Bcero aynutopHbIX 4yacoB
OcHOBHbBIC IOHATHS T03UMETPHH H3/TyYEeHHUIA. 2 |1 |1
MeTobl perucTpalnuy 31EMEHTAPHbIX YaCTUIL U AJED. Omnnaiin
OCHOBHEIE TOHATUA JO3UMETPUH I/I3J1yquI/H7I. 0 | 0 | 0

6 3apsn, Macca u paauyc sigep. 3apsja, Mmacca u paauyc sjaep. | Beero ayiuTopHeix 4acoB
3apsn, Macca u pajuyc saep. 2 | 1 | 1
DHeprus CBA3M U CBOMCTBA SIIEPHBIX CUJL. Omnunaiin

0 |0 |0

7 IIpocTpaHcTBeHHAsA YeTHOCTD, H30TONUYECCKUI CIIMH, Bcero aynutopHbIX yacoB
3JIeKTPUYeCKHe MOMEHTBI, CIMH U MATHUTHBII MOMEHT 2 |1 |1
saaep. Onnaiin
[IpocTpaHcTBEHHASI YETHOCTD, M30TOMUYECKUI CIIHH, 0 0 0
IEKTPUYECKUE MOMEHTBI, CIMH M MarHUTHBII MOMEHT SIIEP.

8 Mogaean siaep: kaneabHas U ¢gepmu-rasa. Bcero ay1uTopHbIX 4acoB
Mogpenu siiep: KanenabHas U pepMu-rasa. 2 | 1 | 1

Ownnaitn
0 0 0

9-15 PaguoakTuBHOCTD. SInepHble peakuuu U siAepHast 14 7 7
JHEpreTHKa.

9 Mopenn sinep: 0601049e4Hass 1 00001ICHHAS. Bcero ayuTopHbIX 4acoB
JHepreTu4YecKue ypoBHU HYKJIOHOB B siipe. [l pyrue 2 \ 1 \ 1
CyLLEeCTBYIOIIHE MOACJIH. Omnnaiin
Mopenu snep: obonouedyHas 1 0000meHHast. DHepreTudeckue | Q 0 0
YPOBHH HYKJIOHOB B sifipe. JIpyrue cynecTByomue MOJIENH.

10 OcHoBHbIE 3aKOHBI PA/IMOAKTUBHOIO pacnaja. o-pacnaja. | Bcero ayiuTopHBIX 4acoB
OCHOBHBIE 3aKOHBI PaINOAKTUBHOTO pacnaja. 2 ] 1 ] 1
o-pacnaj. Ownutaiin

0 I [0

11 B-pacnan u y-u3irydyeHune Bo30yKIeHHBIX siaep. ekt Bcero ayuTopHbIX 4acoB
Méccoayspa. 2 1 |1
B-pacnan u y-u3nydeHue Bo30yKAESHHBIX siJep. Omnnaiin
Dddexr Méccbayapa. 0 |0 |0




12

OO0mme XapakTepUCTHKH SAEPHBIX PeAKIN H 3aKOHBI
coxpaHenus. [loporoBasi 3Heprus ¥ BbIX0/l peaKk M.
SlnepHble peakuuu NMoj AelicTBHEM 3apsZKeHHbIX YaCTHIL.
OO1u11e XxapaKTepUCTUKH AJEPHBIX PEaKIHi U 3aKOHbI
COXpPaHCHUA. HOpOI‘OBaSI OHCPI'YA U BBIXO PCAKIIHU.
SlnepHble peakuuu Noj AeHCTBUEM 3apsKEHHBIX YaCTHIL.

Bcero ayuTOpHBIX 4acoB

2 |1 |1
Ounaiu
0 0 0

13 MexaHu3M siiepHOii peakIuy NPAMOro B3aUMO/1eiiCTBHUS. Bcero aynutopHbIX 4acoB
DoTosnaepHbIe PeaKIHH. 2 (1 (1
MexaHu3M SAEPHON peaknu IPsIMOTO B3aUMOICHCTBHSL. Ounaiin
doTosIEpHEIE PEAKIIUH. 0 | 0 | 0

14 MexaHu3M NPOTEeKAHUSA SI/IEPHOI peaKkuuu yepe3 Bcero aynutopHbIx 4acoB
NMPOMeKYTOUHOe s1Apo. B3aumoaeiicrBrue HEMTPOHOB ¢ 2 \ 1 \ 1
siipaMu. 3aXBaT HEHTPOHOB. Ownnaity
MexaHu3M NpoTeKaHusl AACPHON peaknu yepe3 0 0 0
MIPOMEKYTOUHOE SIAPO.

B3anMopeiicTBue HEUTPOHOB C sA/ipaMu. 3aXBAaT HEUTPOHOB.
15 SnepHasi JHepreTuKa Ha OCHoOBe JejieHus. /{o0bIua, Bcero aynutopHsix 4acos

U3roTOBJIEHUE, 000TallleHne H YTHJIN3AIHUsI SIIEPHOTO
TOIIUBA. SnepHBIe peakTOpbL.SlIepHasi JHepreTuKa Ha
OCHOBE TePMOsSIIePHOT0 CHHTE3a.

SlnepHast JHEpPreTHKa Ha OCHOBE JCTICHHS.

JloObI4a, M3roTOBJICHUE, 00OTAICHNE W YTUIH3AIHS SICPHOTO
TorutuBa. fnepusie peaktopsl. OOpa3zoBaHUE FJIEMEHTOB B

IPHUPOJIE.

2 |1 |1
Ownnaitg
0 0 0

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHHUE

OK ONEKTPOHHBIN KypC

I1IM I1oIHOTEKCTOBBINM MaTepuai

111 I1OTHOTEKCTOBBIE JIEKIINH

BM Buneo-marepuansl

AM Aynuo-marepuansl

IIp3 IIpe3eHTanuu

T TecTel

5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUaIbl
ncC MHTEepakTUBHBIN CAUT

TEMBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansaTuii / Coaep:xanue
6 Cemecmp
3-4 IIpoxoxkaeHne raMmMa-KBaHTOB Yepe3 BellecTBO.
IIpoxoskaeHne raMmma-KBaHTOB Y€pe3 BEIIECTBO.
5-6 SOunenka cpeaHeii JHepruM MIOOHOB KOCMHY€ECKOI0 M3JIy4YeHHsI HA IOBEPXHOCTH
3emuin.
Onenka cpeiHell SJHEPTUU MIOOHOB KOCMUYECKOT0 M31Y4E€HHsI Ha TOBEPXHOCTU 3€MJIH.
7-8 HccaenoBanue akTUHBAIIMA MHOTOKOMIIOHEHTHBIX 00pa31oB.
HccnenoBanye akTHBAIIMM MHOTOKOMIIOHEHTHBIX 00pa3IIoB.
9-10 JHepreTH4YecKUil CleKTP U MPOCTPAHCTBEHHOE pacnpe/iesieHue 3aMe/ IS IO LN XCS

TEeILIOBbLIX HEHTPOHOB.




3HepreTqucxnﬁ CIICKTP U NPOCTPAaHCTBCHHOC paCpCACICHUC 3aMCAJIAIOINXCS TCIIJIOBBIX
HEUTPOHOB.

11-12 | YcraHoBKH 1J15 H3MePeHNs [} — AKTHBHOCTH.
Y CcTaHOBKM JUIsl U3MEPEHUs 3 — aKTUBHOCTH.

TEMbI CEMHHAPOB
Henean | Tembl 3ansaTuii / Coaepxxanue
6 Cemecmp
1-2 OcHoBHbIe KOHIEeNUUH GU3NKH ITeMEHTAPHBIX YaCTHL, HA3eMHbIe YCKOPHUTEJIH 1

KOCMHUYECCKHE JIYyIH.
OcHoBHBIC KOHICIIIHUH (bI/IBI/IKI/I 9JICMCHTAPHBIX YaCTHILl, HA3CMHBIC YCKOPUTCIIU U
KOCMHUYCCKHE JTYYH.

3-4 B3anmopeiicTBue 3aps:KEHHOT0 M3JIyYeHHs C BelleCTBOM.
BsaumoseiicTBue 3apsbKeHHOTO H3ITYUYEHHS C BEIIECTBOM.
5-6 B3anMmopeiicTBMe raMMa KBaHTA ¢ BellIeCTBOM U METO/IbI PerUHCTPAIUH 3JIeMeHTAPHbIX

YacTHIl U sjiep.
B3aumMoeiicTBre raMmma KBaHTa C BEIIECTBOM M METO/IbI PETUCTPALIMH 3JIEMEHTAPHBIX
YaCTHI U S7EP.

7-8 OCHOBHbBIE XaPAKTEPUCTUKH siIeP U AIePHBIX CHJIL.
OCHOBHbIE XapaKTEPUCTUKHU SJIEP U SAEPHBIX CHUIL

9-10 Mogaean siaep.
Mogenu snep.

11-12 | PaauoaKTUBHOCTD.
PagnoakTHBHOCTE.

13-14 | SinepHble peaKkmuu.
SnepHble peakuu.

15-16 | SinepHasi JHepreTukKa
SAnepHast JHepreTuka

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xozne npoBeneHus neKUUN UCIONIB3YETCS MyJbTUMEAMIHOE o0opynoBanue. JlabopaTopHbie
paboOTHI TPOBOJISATCA B CIICIIMAIU3UPOBAHHOM IMOMEIIEHUH Ha CHIEIUATN3UPOBAaHHOM 000pYIOBaHHH.

7. ®OHJI OHEHOYHbIX CPEACTB

@DOH/JT OLIEHOYHBIX CPEACTB IO TUCIUIUIMHE 00ECTIeUnBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB oOyueHUs (KOMIETEHIMM M MX WHIUKATOPOB) TMOCPEICTBOM MEPONPUSTHN TEKYIIETO,
PYOEKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS TIO JUCIUILTHUHE.

CBs3pb Mexay GOpPMUPYEMBIMH KOMIIETCHIUSAMU U (HOpMaMHU KOHTPOJIS HMX OCBOCHHUS
MIPEACTABJICHA B CIICIYIOIIEH TabmuIie:

Komnerennus NuaukaTopsl 0CBOCHUA ATTEeCTAaMOHHOE MEPOIIPUATHE
(KII 1)
OIlK-1 3-OI1K-1 3, K1-8, K1-15
Y-OIIK-1 3, KH-8, K1-15
B-OIIK-1 3, K1-8, KH1-15
OIIK-3 3-OI1K-3 3, K1-8, KH1-15
Y-OIIK-3 3, KH-8, K1-15




B-OIK-3 3, KU-8, K1-15
VK-1 3-VK-1 3, KU-8, KU-15
V-VK-1 3, KU-8, KI-15
B-VK-1 3, KU-8, KU-15
VKE-1 3-VKE-1 3, KU-8, KI-15
V-YKE-1 3, KU-8, KU-15
B-VKE-1 3, KU-8, KU-15
OITK-1 3-OIK-1 3, KU-8, KI-15
V-OIK-1 3, KU-8, KU-15
B-OIK-1 3, KU-8, KI-15

HIkanbl oneHKH 00pa3oBaTEeIbHbBIX 10CTUKEHNH

[Ilkana KaXA0ro KOHTPOJBHOTO MEPOIPHUATHS JEXKHUT B npeaenax oT 0 10 yCTaHOBJICHHOTO
MaKCHMAaJILHOI'O Oajliia BKIIOUMUTEILHO. MTOroBas arrecranus o OUCHUIIINHE oreHuBaercs mo 100-
0aJUIbHOM IIKaJe W MPEICTABISACT CO00W cCymMMy OaiioB, 3apabOTaHHBIX CTYJSHTOM IPHU BBITIOJTHEHUU

SaI[aHI/Iﬁ B paMKax TEKYILICTO U IIPOMCIKYTOYHOI'O KOHTPOJIA.

HTorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO CHC,I[y}OIHeI;'I IIKAJIOMN:

Cymma OannoB

OrneHka 110 4-ex
OLILHOM 1LIKAJIE

OrneHKa
ECTS

TpeboBaHMs K YPOBHIO OCBOCHHUIO
y4eOHOM TUCITUTUINHBI

90-100

5 — «omauunoy

O1eHKa «OTIMYHO» BBICTABIISETCS CTYICHTY,
€CJIM OH IIyOOKO M TPOYHO YCBOMII
MPOrpaMMHBIA MaTepuall, HCUepIIbIBatoIle,
[I0CJIE0BATENbHO, YETKO U JIOTHYECKU
CTPOWMHO €ro U3jaraer, yMeeT TECHO
YBSI3bIBaTh TEOPHIO C IPAKTHKOH,
UCIIOJIb3YET B OTBETE MaTepuall
MOHOrpaUIECKOM JIUTEPATYPHI.

85-89

75-84

70-74

4 — «xopouto

65-69

60-64

3_
«Y0081€MBOPUMENLHOY

O1eHKa «XOPOILO0» BBICTABISIETCS CTYIEHTY,
€CJIU OH TBEPJIO 3HACT MaTepuall, IpaMOTHO U
0 CYLIECTBY U3J1araer ero, He JA0IycKas
CYLIECTBEHHBIX HETOUHOCTEH B OTBETE Ha
BOIIPOC.

OreHKa «yI0BIETBOPUTEIHHO
BBICTaBIISIETCS CTYIEHTY, €CITH OH UMEET
3HaHMSI TOJIBKO OCHOBHOT'O MaTepHaia, HO He
YCBOMJI €T0 JieTaliel, TOMyCKaeT HETOYHOCTH,
HEI0CTaTOYHO MPABUIIbHEIE ()OPMYIUPOBKH,
HapyILIEHUs JIOTHYECKOH
MOCIIEA0BATENILHOCTH B U3JI0KEHUH
MPOrpaMMHOT0 MaTepraa.

Huxe 60

2 —
«Hey()oeﬂemeopumeﬂbHo»

O11eHKa «HEYIOBICTBOPUTEILHO
BBICTABJISCTCS CTYJICHTY, KOTOPBIN HE 3HAET
3HAYMTENHFHON YaCTH TPOrPAMMHOTO
Marepuara, J0MyCcKaeT CyIleCTBEHHbIC
omnbku. Kak npaBuio, orieHka
«HEYJIOBJICTBOPUTEIHLHOY CTABUTCS
CTyZ€HTaM, KOTOpPbIE HE MOT'YT ITPOJIOIDKHUTD
oOydeHue 0e3 JOTIONHUTENLHBIX 3aHATHHA 110
COOTBETCTBYIOIICH AUCIUIUINHE.




8.  YUEBHO-METOJWYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOUW JUCHIUILINHEI

OCHOBHAZ JIMTEPATYPA:

1. O b 18 KBanToBas MmexaHuka : yaeOHoe mocobue, baiikos 10. A., Kyzuenos B. M., Mockga:
Jlaboparopust 3nanuii, 2020

2. DU U 83 KBanToBas ¢uzuka. OCHOBHBIE 3aKOHHI : yueOHOe mocooue, Mpoaos U. E., Mockasa:
Jlaboparopust 3nanui, 2021

3. DU A 50 PagunoaktuBHOCTS : yueOHOe nocobue, Kanmbikos C. H., Anues P. A., Cankr-IleTepOypr:
Jlanb, 2022

JOITOJIHUTEJIBHASA JIMTEPATYPA:

1. 539.1 K60 Nonuzupyroias paguanus: Bo3AecTBUE, PUCKH, OOLLIECTBEHHOE BOCIIPUATHE : ,
Konngoockuii A.b., Mocksa: MH®U, 2008

2.539.1 O-52 JlenTouns! u kBapku : , Okyns JI.b., Mocksa: JIKI, 2008
3. 53 C34 O6mwuii kypc puzuku T.5 AtomHuas u siaepHas ¢usuka, Cusyxun [1.B., : ®uzmarnur, 2020

4. 539.1 T58 CoopHuk 3anau 1o saepHoit ¢pusuke : , Tonopkosa D.I1., bopor B.B., Ponuonos B.VY.,
Mocksa: MUDU, 2005

5.539.1 C23 C6opnuk nabopaTopHbIX padoT 1o saepHoit ¢pusuke Y.1 Helitponunas ¢usuka, ,
MU®U, 2008

6. 539.1 C23 C6opHuK Jab0opaTOpHBIX paboT Mo saepHoi Gusnke Y.2 Anepusie peakuuu, , Mocksa:
HUAY MUOU, 2010

7.539.1 C23 C6opHUK Ja00paTOPHBIX PabOT MO sAepHOH Pusnke YU.3 DneMeHTapHble YaCTUIBL:
CBOICTBa U B3auMojiercTBus, , Mocksa: HUSY MUDU, 2013

8. 539.1 M92 DkcnepumenTanbHas siaepHast pusuka T. 1 dusuka atomuoro sapa, Myxun K.H., :
JIann, 2008

9. 539.1 M92 DxkcnepumenTanbHas siaepHas ¢pusuka T. 2 @usuka saaepHbix peakuuil, Myxun K.H., :
Jlanb, 2008

[NPOI'PAMMHOE OBECIIEYEHMUE:

CrenuanbHOe MporpaMMHoe obecriedeHue He TpedyeTcs
LMS 1 MIHTEPHET-PECVYPCEHI:
https://online.mephi.ru/

http://library.mephi.ru/



9.  MATEPHUAJILHO-TEXHWYECKOE OBECNEYEHME YUYEBHOW
JUCLUIINHDBI

CHGHI/IaHBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He TpC6yeTCH

10.  YYEBHO-METOIMYECKHUE PEKOMEHJAIIUU UIAA CTYJAEHTOB

* Ilepen HayasioM 3aHATUI BHUMATEIBHO O3HAKOMUTHCS C YYEOHBIM IUJIAHOM MPOBEACHUS
JIEKUUH U CIIUCKOM PEKOMEHI0BaHHOU JIUTEPaTYPHl.

* Ilepen mocemieHHMEM OYEPETHOM JIEKIMU OCBEXHTh B NaMSATH OCHOBHBIE KOHIICTILIUU
poiIeHHOro panee MaTepuana. [loAroToBUTh mpu HEOOXOIMMOCTH BOIPOCHI IPETIOAABATEIIIO.

* Ha nexkuuu ocHOBHOE BHHMaHHE CIIEyeT YAENATh He (QopMmMyjIaM U MaTeMaTHYeCKUM
BBIKJIaJIKaM, a COJICPKAHUIO U3y4aeMbIX BOIIPOCOB, ONPEICICHUSM U TTOCTAHOBKAaM 3a]1a4.

* B mpomecce wu3yueHHs JIEKIMOHHOTO Kypca HEOOXOAMMO TIO BO3MOKHOCTH 4YacTo
BO3BPAILATHCSI K OCHOBHBIM MOHATUSIM M METOJIaM PEIICHUS 3a7a4.

*  KenartenbHO MCHOJIB30BaTh KOHCHEKTHI JIEKIMM, B KOTOPBIX MCIOJB3YETCS MPHUHSTAs
npernojaBaTesieM cucreMa 0003HaYeHHIH.

* Jlns Oonee moapoOHOrO H3Y4YEHHS Kypca clelyeT padoTarb C PEKOMEHJIOBAaHHBIMU
JTUTEePaTypHBIMU HCTOYHUKAMU U BHOBB MOSBIISIOIIUMUCS UCTOYHUKAMH.

11.  VYEBHO-METOJIMYECKHUE PEKOMEHIALIUU JJISI NPENOJABATEJEN

1.Ilepen HayanoMm 3aHATHI BHUMATEIbHO O3HAKOMMTHCS C Y4YEOHBIM IIJIAHOM IPOBEICHUS
JIEKIIUI U CIIMCKOM PEKOMEHAOBAHHOM JINTEPATypPHI.

2. llepen mocemnieHuEM OYEpPEAHOM JIEKLIMU OCBEXHTh B TMaMsITH OCHOBHBIE KOHIIEIIIMU
IIPOMIEHHOI'0 paHee MaTepHuaa.

3.Ha nexuuum OCHOBHOE BHHUMAHHE CIEAYeT YJIeNATh He (GopMylaM M MaTeMaTHYeCKUM
BBIKJIa/IKaM, & COJEPIKaHUIO N3Y4aeMbIX BOIIPOCOB, OIIPEIEICHUAM U IIOCTAHOBKAM 3a]1a4.

4.B mpouecce HU3y4eHHUS JIEKIMOHHOTO Kypca HEOOXOIUMO IO BO3MOXHOCTH 4YacTo
BO3BpAIAThCA K OCHOBHBIM IIOHATHUSM U METOJIaM PELICHMS 3a/1a4.

5. XKenatenbHO HCHOJIB30BATH CUCTEMY O0O3HAUYEHUH, COBHAJAIONIIOI C MCIIOJIB3YeMOH B
PEKOMEHIOBAaHHBIX Y4YE€OHBIX MOCOOUSX.

6. Jlns Oomee moapoOHOTO H3ydeHUsS Kypca clieayeT padoTaTh € PEKOMEH]I0BaHHBIMU
JUTEPaTypHbIMU HCTOYHUKAMU U BHOBB MOSBIISIOIIUMUCS UICTOYHUKAMHU.

ABTOp(BI):

MaiitopoB Aunpeii ['eopruesnd, K.¢).-M.H., TOLEHT



