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

OJOBPEHO

HTC MHTOJI IIpotokon Ne4 ot 23.07.2024 r.

YMC UADUT Ilporoxon Ne01/08/24-573.1 ot 30.08.2024 r.
YMC JIAITIA3 Ipotokon Ne01/08-577 ot 28.08.2025 1.

PABOYAS TIPOTPAMMA YYEBHOM JUCITATLIMHBI

BBEJIEHUE B AAEPHYIO ®U3UKY

Hamnpasnenue noaroroBku [1] 11.03.04 DnexTpoHUKa U HAHOAIEKTPOHHUKA
(cIerManbHOCTD) [2] 12.03.05 JlazepHas TeXHUKA U JIa3€pHbIE TEXHOJIOTUU
[3] 16.03.02 BrICOKOTEXHOJIOTHYECKHUE TIJIa3MEHHBIC 1
DHEPreTUYECKUE YCTAHOBKH
[4] 14.03.02 SAAnepHble pu3uKa U TEXHOJIOTUN
[5] 16.03.01 Texuuyeckas ¢pusnka
[6] 12.03.03 ®oTonuka 1 onToMH(OpPMATHKA

[7] 14.03.01 SInepHast sHepreTuka u Teropu3nKa
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AHHOTAIUA

W3y4aroTcst kiacCUpUKALUs U CBONCTBA AJIEMEHTAPHBIX U (YHIAMEHTAIBHBIX YaCTHUI, THIIBI
B3aMIMOJICHCTBUII B TIPUPOJIE W UX TMPOSBICHUE B SICPHBIX IMpoleccax (CTaOUIBbHOCTH U
PaIMOaKTUBHOCTH sJep, (U3MKA SACPHBIX pPEaKIWid NpH HU3KUX DSHEPTUsAX, JCICHHUE W CUHTE3),
CBOWCTBA M MOJCIH sjep. A TakkKe siepHbIe MNPOIECChl B OKpYXarolleM MHpe: o0pa3oBaHue
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 YaCTHUIl, & TAK)X€ CBONCTB U MPOSIBICHUN CHIbHBIX, CIa0bIX U
9JIEKTPOMArHUTHBIX B3aUMOJEHCTBUA B MUKPOMUPE;

* 3JIEMEHTOB TEOPHUH B3aUMOJECHCTBHUS SICPHBIX U3JIY4EHUH C BEIIECTBOM;

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

* OCHOBHBIX 3aKOHOB sIJIepHON (M3MKH, B T.4. MEXAaHHU3MOB SACPHBIX PEAKLMHA MPU Pa3HBIX
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 B3aUMOJECUCTBUS SACPHBIX U3JIy4YEHUN C BEILIECTBOM;

* pacCcyuThIBaTh OCHOBHBIC XapAKTEPUCTUKU SIAEP, NPOBOJUTH OLEHKY BEpPOSTHOCTH HX
B3aUMOJICHCTBUH, paclana, CUHTE3a WX JEICHUS;

* pabOTBHI CO CIIEKTPOMETPUUECKOM anmapaTypoi;

* SKCIIEPUMEHTAIbHBIX U3MEPEHUN XapaKTEPUCTUK DJIEMEHTAPHBIX YaCTUL U SAJ€EP;

* paOoTBHI CO CllelMaIbHON HAYy4YHOM JUTEpaTypOH.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

Jns u3ydeHus IUCHMIUIMHBI CTYACHT JOJDKEH O00J7aJaTh 3HAHUSMH, TOJTYYEHHBIMH IIPH
U3Y4YEHUU KypcoB oO0mied ¢(u3uMKH, B TOM uucie, pa3jena «AToMHas (u3MKay, a Takxke o0iagarhb
0a30BbIMHU 3HAHMSIMH Kypca «KBaHTOBass MEXaHUKa.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoHaIbHble KOMIETSHIIUH:

Kox u HauMeHoBaHue Kox n HanMeHOBaHHEe HHINKATOPA T0CTHIKEHHSI
KOMIIETEeHIHH KOMIIeTeHIHH

OIIK-1 [1] — CnocoGen ucnonb3zoBats  3-OITK-1 [1] — 3HaHUE OCHOBHBIX 3aKOHOB BBICIIICH
HIOJIOKCHUSI, 3aKOHBI U METOJIBI MaTeMaTHKH, OOILeH U TeOPeTUIECKOi (HU3HKH,
€CTECTBEHHBIX HAYK M MATEMATHKH PUMEHHUTEIBHO K MHKEHEPHBIM 3aa4aM

JUIS PELIEHUs 3a]1a4 HHKEHEPHOU VY-OIIK-1 [1] — YMeHHe NpUMEHSTh OCHOBHBIE TTOJIOKEHHUS 1




JCATCIIBHOCTH

OIIK-1 [7] — CiocobeH ucmonbp30BaTh
0a30BbIE 3HAHUA
€CTECTBEHHOHAYYHBIX JUCIUILINH B
podecCHOHATLHOM JIeATSIIBHOCTH,
MPUMEHSITh METOIbI
MaTeMaTHYECKOro aHajln3a 1
MOJICTTUPOBAHUS, TECOPETUUECKOTO H
AKCIIEPUMEHTAILHOTO UCCIICIOBAHUS

3aKOHBI BBICIIIEH MaTEMATHUKH, OOIIEH U TEOPETHUCCKOM
(bU3HKY, €CTECTBEHHBIX HAYK K PEIICHUIO 3a/1a4 HHKEHEPHON
eSTEIbHOCTH

B-OIIK-1 [1] — Bnagenue MeToiaMu BBICIICH MaTEMAaTHKU U
€CTECTBEHHBIX HayK MPUMEHHUTEIILHO K 3a/1a4aM dJICKTPOHHUKHU
Y HAaHORJIEKTPOHUKHU

3-OI1K-1 [7] — 3uaTh 6a30BbIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JCIIATUTHH; OCHOBHBIE MAaTEMAaTUYECKHUE 3aKOHBI; OCHOBHBIC
(du3rUecKue SIBICHHS, IPOIECCHI, 3aKOHBI M TPAHUIIBI KX
NPUMEHUMOCTH; CYIITHOCTh OCHOBHBIX XUMHYECKUX 3aKOHOB
U SIBJICHUH; METO/Ibl MATEMaTHYECKOTO MOJICTUPOBAHMS,
TEOPETUYECKOTO M IKCIIEPUMEHTAIBLHOTO HCCIICIOBAHMUS
V-OIIK-1 [7] — YMeTb BBISIBISTH €CTECTBEHHOHAYUHYIO
CYIIHOCTB ITPOOJIEM, BO3HUKAIOIINUX B XOJIC
npodecCHOHATIBHOM ACATEILHOCTH, IPUBJICKATH JUIS UX
pEILICHHS COOTBETCTBYIOIIUHN (PH3HUKO-MAaTEeMaTHUCCKUI
arrmnapar

B-OI1K-1 [7] — Baagets MaTeMaTH4ECKUM aImapaTtoM st
pa3paboTKK MOJIEJIeH MPOIECCOB U SIBICHUM, PELICHUS
NPaKTUYECKHX 3a/1a4 MPO(ECCHOHALHON JACSTEIBHOCTH;
HaBBIKAMH MCIIOJIB30BAHMSI OCHOBHBIX 00IIe()U3NIECKUX
3aKOHOB U TIPUHIIUIIOB

OIIK-1 [3] — CriocobeH UCIoib30BaTh
(byHIaMEeHTaIbHBIC 3aKOHBI IIPHPOIBI
Y OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIMILINH B
podeCCHOHATBHOM AEATETbHOCTH

OIIK-1 [2] — CiocobeH mpUMEHSITh
€CTECTBEHHOHAYYHBIE U
oOIIenHKEHEPHBIC 3HAHUS, METOTbI
MaTeMaTHUYEeCKOI'0 aHaIu3a 1
MOJICTTUPOBAHMS B UH)KEHEPHOM
JIeSITEIbHOCTH, CBSI3aHHOM C
MPOEKTUPOBAHUEM,
KOHCTPYUPOBAHUEM U TEXHOJOTUSAMHU
MPOU3BOJICTBA JIA3EPHON TEXHUKHU

3-OIIK-1 [3] — 3Hath pyHIaMEeHTaIbHbIC 3aKOHbI IPUPOJIBI U
OCHOBHBIC U OCHOBHEBIC 3aKOHBI €CTECCTBEHHOHAYYHBIX
TUCIUTLIAH

V-OIIK-1 [3] — YMmeTh ucnosnp30Bath GU3NUIECKUE 3aKOHBI
MIPH aHAJIKM3€E U PEIIeHUU podsieM mpodhecCuoHaTbHOM
JESITEIIbHOCTH; IPUMEHSTh H3y4eHHBIC 3aKOHOMEPHOCTH K
pernieHnto GU3NUEeCKuX 3a7ad U aHATM3UPOBATH MOTYYCHHbBIE
perreHus

B-OI1K-1 [3] — Bnagets yMeHHEM BBIBOJANUTH OCHOBHBIE
COOTHOIIEHUS MEXKTy (PH3NICCKUMU BEIIMINHAMH,
CIIeTYIOIINE U3 MOCTYIATOB TEOPUH WU U3 Pe3yIbTaTOB
OKCIIEPUMEHTA; YMEHHUEM MPUMEHHUTH OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUIUIMH MIPH PEIICHUH 3a71a4;
AHATM3UPOBATH TIOJTYICHHBIC PEIICHHS 3a/1a4 B
npodecCHOHANBEHOM NesTeNbHOCTH; IPOBOIUTH YHUCIICHHBIE
BBIYHCIICHHSI ¢ TPEOYyeMOM CTETICHhIO TOYHOCTH;

3-OIIK-1 [2] — 3HaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYUHbIX U UH)KEHEPHBIX TUCHUILUINH U METOIbI
MaTeMaTU4YECKOTO aHAJIN3a.

VY-OIIK-1 [2] — YMeTh npUMEHSTh 3HAHUSI OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX U WH)KEHEPHBIX TUCITUTUINH,
METO/Ibl MaTEMAaTUYECKOr0 aHaM3a U MOJEIUPOBAHUS B
WH)KEHEPHOU eI TEIbHOCTH, CBI3aHHON C TPOCKTUPOBAHUEM,
KOHCTPYMPOBAHUEM U TEXHOJIOTMSIMU TPOU3BOACTBA
JIa3€pHON TEXHUKH.

B-OIIK-1 [2] — BnageTs OCHOBHBIMH METOIaMH, CIIOCO0aMU
Y TIpUEMaMH PEIICHHs TUITMYHBIX 33724




OIIK-1 [5] — Cioco6en ucmonbp30BaTh
byHIaMEeHTaIbHBIC 3aKOHBI IIPHPO/IBI
1 OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHbBIX AUCIMILIAH B
npodecCHoHAEHOM IeATEIBHOCTH

OIIK-1 [4] — CiocobeH ucmonbp30BaTh
0a30BbIE 3HAHUA
€CTECTBCHHOHAYYHBIX JUCIUILINH B
podecCHOHAIbHOM JIeATSIILHOCTH,
PUMEHSTh METOIBI
MaTeMaTHYECKOr0 aHan3a 1
MOJICTTUPOBAHUS, TCOPETUICCKOTO H
AKCIIEPUMEHTAILHOTO UCCIICIOBAHUS

CCTCCTBCHHOHAYYHBIX, O6I].[I/IX MaTEMAaTHYCCKUX U
HWHXKCHCPHBIX JUCIUIIINH.

3-OIIK-1 [5] — 3Harh pyHIaMeHTaIbHbBIC 3aKOHBI IPUPOJILI U
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUILIHH
VY-OIIK-1 [5] — YMeTb ucnosb30Bath GyHIaMEHTAIbHBIC
3aKOHBI IPUPOJIBI © OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX
JHMCIMIUTAH B IPO(ECCHOHAIBHOM ACSTEIbHOCTH

B-OIIK-1 [5] — Bnagets ciocobamu UCIIOIB30BaTh
(dyHIaMEHTATBHBIC 3aKOHBI IPUPO/IH U OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JIUCIMILUINH B IPO(ECCHOHATBHOM
JeATeTbHOCTH

3-OI1K-1 [4] — 3uaTh 6a30BbIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JCIIATUTMH; OCHOBHBIE MAaTEMAaTUYECKHUE 3aKOHBI; OCHOBHBIC
(bu3rUecKHe SIBICHHS, POIECCHI, 3aKOHBI M TPAHUIIBI KX
NPUMEHUMOCTH; CYIITHOCTh OCHOBHBIX XUMHYECKUX 3aKOHOB
U SIBJICHUI; METO/IbI MATEMAaTHYECKOTO MOJICTUPOBAHMSI,
TEOPETUYECKOTO M AKCIIEPUMEHTAIBLHOTO UCCIICIOBAHMUS
V-OIIK-1 [4] — YMeTb BBISIBISTH €CTECTBEHHOHAYUHYIO
CYIIHOCTb ITPOOJIEM, BO3HUKAIOIIUX B XOJIC
npodecCHOHATIBHOM ACATSILHOCTHU, IPUBJICKATH JUIS UX
pEILICHHS COOTBETCTBYIOIINHN (PH3UKO-MAaTEeMaTHUCCKUI
arrmnapar

B-OI1K-1 [4] — Biaagets MaTeMaTH4YECKUM aImapaTtoM st
pa3paboTKK MOJIEJIeH MPOIECCOB U SIBICHUMN, PELICHUS
NPaKTUYECKHX 3a/1a4 MPO(ECCHOHATLHON JACSTEIBHOCTH;
HaBBIKAMH MCIIOJIb30BAHMSI OCHOBHBIX 00IIe()HU3NIECCKIX
3aKOHOB U TIPUHIIUIIOB

OIIK-1 [6] — CriocoOeH mpUMEHSTh
€CTECTBEHHOHAYYHBIE U
OOIIeMH)KEHEPHBIE 3HAHUS, METO/IbI
MaTeMaTUYeCKOro aHajiu3a 1
MOJEJIMPOBAHUS B MH)KEHEPHOM
JIeSITEILHOCTH, CBSI3aHHOM C
(OTOHHBIMH TEXHOJIOTHSIMH
00paboTKu MHpOpMaIUH,
MIPOEKTUPOBAHUEM,
KOHCTPYMPOBAHUEM U TEXHOJIOTHUSIMU
MIPOU3BOJICTBA DIIEMEHTOB, TPUOOPOB
U cucTeM (DOTOHUKH U
ONTONH(POPMATUKU

OIIK-2 [1] — Criocoben
CaMOCTOSITENTbHO IPOBOIUTh
OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUSA U
HCIOJIb30BAaTh OCHOBHBIE TPUEMBI
00pabOTKH M MpeACTaBIECHUS
MOJTYYEHHBIX JTaHHBIX

3-OIIK-1 [6] — 3HaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX U MHXCHEPHBIX JUCIIMIUIAH U METO/IbI
MaTeMaTUYeCKOro aHaIn3a.

V-OIIK-1 [6] — YMeTh MpUMEHSTh 3HAHUSI OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX  WH)KEHEPHBIX TUCLUILINH,
METOJIbl MaTeMaTHYECKOTO aHAJIu3a U MOJICIMPOBAHUS B
WH)KEHEPHOH JEATeIbHOCTH, CBSI3aHHOM C (POTOHHBIMU
TEXHOJIOTUSIMU 00paboTKH HH(OpMALIUU, TPOEKTUPOBAHUEM,
KOHCTPYHWPOBaHNUEM U TEXHOJIOTHSIMU TIPOU3BOJICTBA
3JIEMEHTOB, IPUOOPOB U CUCTEM (DOTOHUKH U
ONTOMH(OPMATHKA

B-OIIK-1 [6] — Bnagets MeTO1aMu, CIIOCOOAMH M ITPHEMaMHM
pELIeHUs] THIIMYHBIX 33/1a4 €CTECTBEHHOHAYYHBIX, 00X
MaTeMaTHYECKUX ¥ WH)KEHEPHBIX JAUCIUTUINH.

3-OI1K-2 [1] — 3HaHue THIIOBBIX METOI0B (PU3MUECKUX
U3MEPEHUMN

V-OI1K-2 [1] — YMeHue aHanu3upoBaTh H 00padaThiBaTh
JaHHBIE (PU3MYECKOTO IKCIIEPUMEHTA U TIPE/ICTABIATh UX B
SICHOU 1 y1oOHOM (popme.

B-OIIK-2 [1] — Bnagenue HaBbIkaMu 0OpaiieHHs ¢
THUIOBBIMH TPUOOPAMH IS AIEKTPOHHO-(DU3UUECKUX U




AIIEKTPOTEXHUYECKUX U3MEPEHHI

OIIK-2 [3] — CiocobeH mpuMeHSITh
METO/IbI MATEMATHYECKOTO aHaJIN3a,
MOJIEJIMPOBAHMSI, ONITUMHU3AINHI U
CTATHCTHUKH JUIS PEIICHUS 3a/1a4,
BO3HHUKAOIIHUX B XOJI€
npodecCHoHAEHOM IeATEIBHOCTH

3-OI1K-2 [3] — 3HaTh OCHOBHBIE TIOHATHS U METO/IBI
MaTeMaTU4eCKOro, BEKTOPHOT'O M TE30PHOTO aHAJIN3A,
MOJICIIMPOBAHMS, ONITUMU3AIMH U CTATUCTHKH ISl PEIICHUS
3aj1a4, BOSHUKAIOIIUX B X0JI€ MPOPECCUOHATBLHOM
JeSITeIIbHOCTH

VY-OIIK-2 [3] — YMeTb pemiath THIIOBbIC 3aa4H,
BO3HHKAIOIINE B X0J1e MPO(HeCCHOHAIBHOM JNesITeIbHOCTH
METOJIaMH MaTeMaTH4eCKOr0, BEKTOPHOTO M TE30PHOI0
aHaJIn3a, MOJICJIMPOBAHUS, ONTHMHU3ALUU U CTATUCTHKH IS
pelIeHus 3a1a4, BO3HUKAIOUIUX B X0/1¢ MPO(ECCHOHAILHON
JeSITeIIbHOCTH

B-OI1K-2 [3] — Biaagets MeTojaMu MaTeMaTu4ecKoro,
BEKTOPHOTO U TE30PHOTO aHAIIN3a, MOJCITUPOBAHHS,
ONTHUMHU3AIMH Y CTATUCTUKY JUTS PELICHUS 3a7ad,
BO3HUKAIOIIUX B X0JI¢ MPOPECCUOHATBLHOM IeATEIIbHOCTH

OIIK-2 [5] — CriocobOeH mpuMeHSTh
METO/II MATEMATHYECKOTO aHaJIN3a,
MOJIEIMPOBAHMSI, ONITUMHU3AINHU 1
CTATHCTHUKH JUIS PEIICHHS 3134,
BO3HHUKAOIIHUX B XOJI€
podecCHOHATEHOM NI TEIILHOCTH

3-OIIK-2 [5] — 3HaTh METOABI MATEMATHYECKOTO aHAJIH3a,
MOJEIUPOBAHHUS, ONITUMHU3ALUN U CTATUCTUKHU

V-OIIK-2 [5] — YMeTh NpUMEHSATh METObI MATEMATUIECKOTO
aHaJIn3a, MOAECIUPOBAHHUS, ONITUMHU3AIUN U CTATUCTUKH JJISI
pelleHus 3aa4, BOZHUKAIOIIUX B X0/1€ TPo(hecCHOHATBHOM
JIEATEIIbHOCTH

B-OIIK-2 [5] — Bnagers MeTOIaMU MaTeMaTHYECKOTO
aHaJIN3a, MOAECIUPOBAHHUS, ONITUMHU3AIUN U CTATUCTUKH JJISI
pelieHus 3aaa4y

OIIK-3 [2] — CriocobeH mpoBOANTE

OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUSA U

U3MepeHus, 00padbaTeIBaTh U
MIPEICTABIIATH MTOJTyYeHHBIE JAaHHBIE C
y4eTOM crieu(pUKU METOJIOB U
CPEJICTB Ja3epPHBIX HCCICAOBAaHUN U
U3MEPEHUIN

YK-1[1, 2, 4, 6, 7] — Ciocoben
OCYIECTBIATH MOUCK, KPUTHUECKHUH
aHaJIu3 U CUHTE3 MHpOpMaIH,
INPUMEHSATh CUCTEMHBIN OXO0/ IS
pellIeHns OCTaBIEeHHBIX 3a7a4

3-OI1K-3 [2] — 3HaTh crienu(UKy METOIOB M CPE/ICTB
WCCJIEOBAHUM U U3MEPEHUH C UCIIOJIb30BaHUEM JIA3EPOB
V-OIIK-3 [2] — YMeTh BbIOMpATh M UCTIOJIb30BAThH
COOTBETCTBYIOIIINE PECYPCHI, COBPEMEHHBIE METOINKH 1
o0opyaoBaHue Al TPOBEICHUS SKCIIEPUMEHTAIbHBIX
MCCJIEI0BAHUI ¥ U3MEPEHUH C y4eTOM CHeU(UKH METOJIOB U
CPEJICTB JIa3epHBIX UCCIICOBAHUM U U3MEPEHHI

B-OIIK-3 [2] — Bnagets MeTO1aMu JIa3€PHBIX UCCIICTOBAHUI
Y U3MEPEeHHIA, METo/IaMU 00PaOOTKHU MOTYYSHHBIX
IKCIIEPUMEHTAIBHBIX IAHHBIX.

3-YK-111, 2, 4, 6, 7] — 3uars: meToauku cOopa u 00paboOTKH
UH(OPMALIMH; aKTYyaJIbHbIE POCCUHCKHE U 3apyOeKHbIe
UCTOYHUKHU MH(pOopMauu B cgepe npodheccuoHaIbHOM
JeSITeIbHOCTH; METOJ] CHCTEMHOTO aHaJIn3a

V-VK-1[1, 2, 4, 6, 7] — YMeTb: IPUMECHSITH METOIUKH
noucka, coopa u 00paboTKH HHPOPMALIMHU; OCYIIECTBIAThH
KPUTHUYECKHUH aHaIN3 U CUHTE3 WH(OPMaLIUH, OJTYYeHHON U3
pa3HBIX HCTOYHHUKOB

B-VK-1[1, 2, 4, 6, 7] — BrageTs: MeTogamu mmorcka, coopa u
00pabOTKH, KPUTUUECKOTO aHAIN3a U CUHTe3a MH(OpMAIIHH;
METOJAMKON CHCTEMHOTO TTOAX0/Ia [Tl PEIICHHS
MOCTaBJIEHHBIX 3a]1a4




VYKE-1[2, 3, 4, 5, 7] — Criocoben

HUCIIOJIBb30BAaTh 3HAHUA

CCTCCTBCHHOHAYYHBIX JTUCHUIIINH,

IMPUMCHATH MCTObI

MATEMAaTHYCCKOI'O aHajin3a u
MOZACIIMPOBAHUSA, TCOPETUUCCKOI'O U
OKCIICPUMCHTAJIBHOI'O UCCIICIOBAHUSA
B ITOCTABJICHHBIX 3aJJadax

3-YKE-1[2, 3, 4, 5, 7] — 3HaTh: OCHOBHBIE 3aKOHBI

CCTCCTBCHHOHAYYHBIX JUCHUILIINH, MCTOABI MATCMATUYCCKOTO

aHaJIM3a U MOJEIIMPOBAHUS, TEOPETHYECKOTO U
HKCIIEPUMEHTAILHOTO MCCIIE0BAHMUS

V-VKE-1[2, 3, 4,5, 7] — ymeTh: UCIIOIB30BaTh
MaTeMaTHYECKUE METO/IbI B TEXHHYECKUX TPUIIOKCHUSAX,
PacCUUTHIBATE OCHOBHBIE YHCIOBBIE XaPAKTEPUCTUKI

CJIy‘-IaI\/JIHHX BCJIMYHMH, pCIIaTh OCHOBHBIC 3a/1a4U
MaTeMaTHYeCKOM CTaTUCTHUKU, pC€UIATh TUIIOBBIC PACYCTHEBIC

3aJa4u

B-VKE-1 [2, 3, 4, 5, 7] — B1ageTh: MeTOAaMU
MaTeMaTHYECKOTO aHAJIM3a U MOJICIHPOBAHUS; METOIaMHU
pelIeHus 3a1a4d aHaJIn3a U pacueTa XapaKTEePUCTHK
(U3NIECKUX CUCTEM, OCHOBHBIMH ITpHEMaMH 00paboTKH
IKCTIEPUMEHTAIBHBIX JAHHBIX, METOAAMH PaOOTHI C
NPUKIIAIHBIMU TIPOTPAMMHBIMH ITPOTYKTaAMH

HpO(beCCI/IOHaJ'ILHbIe KOMIICTCHLMKX B COOTBCTCTBHU C 3aJadyaMH H 00beKTaMHu (O6J'IaCT5{MI/I

3HaHUN) TPOdECCUOHATBLHON eI TeIbHOCTH

3agaua
npogdeccuoHaIbLHOI
aesteabHoctu (3I11)

O0BeKT 1M 00J1aCTh
3HAHUA

Hay4YHO-HCCIIE

Koa v nanmenoBanue
npo¢eccCuOHATBLHOM
KOMIIETEeHIIUH;
OcHoBanue
(nmpodeccuoHaNBLHBIN
cranaaprt-IIC, anaan3
OIbITA)

TTOBATEIHLCKUU

Kox v HaumenoBanue
HHANKATOpPA
AOCTUKEHH S
npogdeccuoHaIbLHOM
KOMIIETEeHI[UH

[Toxroroska
CIEIUATTUCTOB C
byHaaMeHTalIbHON
¢buzuKo-
MaTeMaTHUYeCKOU U
WHKEHEPHOMN
MOJArOTOBKOM ISt
MIPOCKTUPOBAHUS U
JKCIUTyaTaluu
SIIEPHBIX YCTAaHOBOK
CO 3HAHUEM OCHOB
HEUTPOHHO-
(bU3MUECKUX H
TeTT0(U3HIECKIX
MPOLECCOB, ANEPHOU
Y paaualiOHHOM
0e30MmacHOCTH

SnepHbie peakToOpHl,
SHEPTEeTUYECKUE
YCTaHOBKH,
TETUTOTUIPABIINYECKUE
Y HEUTPOHHO-
(u3nyecKkre mpoLecchl
B aKTUBHBIX 30HAX
SIEPHBIX PEAKTOPOB,
TETUTOHOCHUTEIIN U
MaTEePHAIIBI SICPHBIX
PEaKTOpOB, SIEPHBIN
TOTUTUBHBIN ITHKII,
CUCTEMBI O0eCTIeUCHUS
0€30IMaCHOCTH, CHCTEMBI
yIpaBJICHHUS SIIEPHO-
¢buznyecKkuMu
yCTaHOBKAMHU,
MPOrpaMMHBIC
KOMILICKCBI JUTS
HUCCIIEIOBAHUS SBICHUMN
Y 3aKOHOMEPHOCTEN B
o0nacTu Ternopu3nKu
Y DHEPTEeTUKH, SJIEPHBIX
PEaKkTOpOB,

ITK-2 [7] - Criocoben k
YYaCTHIO B ITPOBEACHUHU
buznyecKoro u
YHCICHHOTO
IKCIIEPUMEHTA, K
MIOJITOTOBKE
COOTBETCTBYHOIIUX
OKCIEPUMECHTATBHBIX
CTCH/IOB

Ocnosanue:
[TpodeccuonanbHbIi
crangapt: 24.028

3-T1K-2[7] - 3uath
METO/TbI TPOBEICHUS
(bu3NYECKOTO U
YHCIICHHOTO
AKCIIEPUMEHTA, U
MMOJITOTOBKH
COOTBETCTBYIOIIUX
AKCIIEPUMEHTATBLHBIX
CTECHJIOB.;

V-IIK-2[7] - YmeTh
MIPOBOANTH
(bu3UYecKuil U
YUCJICHHBIN
SKCIIEPUMEHT,
MOJATOTOBUTH
COOTBETCTBYIOIIHE
AKCIIEPUMEHTATbHBIC
CTCH/IBI;

B-T1K-2[7] - Bnanetsb
METOJIaMH TIPOBEICHHS
(bU3HYECKOTO U
YHCIICHHOTO
AKCIIEPUMEHTa U
MTOITOTOBKH




[TonydyeHnue HOBBIX
3HAaHUH B 00J1aCTH
buzukn
3JIEMEHTAPHBIX YaCTHUII
1 KOCMOJIOTHH,
OITMCAHHUE SIBJIEHUH B
JIAHHOI 00J1aCTH.
VYyacTue B pelieHuH
3aJ1a4 1o pu3uKe
AIIEMEHTAPHBIX YaCTHII
1 KOCMOJIOTHH.

4. BOCIIUTATEJIbHBINA MOTEHITUAJ JUCITATIIMHBI

pacrnpocTpaHeHus: U
B3aUMOJICVCTBHUS
U3ITy4eHUs C 00bEKTaMH
JKMBOW M HEXKUBOU
MIPUPOIBI,
3KOJIOTUYECKU I
MOHHUTOPHUHT
OKpY>Karollen Cpeibl,
o0ecrnieueHue
0€30MacHOCTH SACPHBIX
MaTepuasoB, 00bEKTOB
M YCTaHOBOK aTOMHOU
[IPOMBIIIJICHHOCTH U
SHEPTEeTHUKHU.
0€301acHOCTh
JKCIUTyaTalluu U
paaraOHHBIN
KOHTPOJIb aTOMHBIX
00BEKTOB M YCTAHOBOK;
DnemMeHTapHbIe
YaCTHUIIBI, TETEKTOPBI
3JIEMEHTAPHBIX YACTHII,
YCKOPUTENU
3JIEeMEHTaPHBIX YaCTHUII
(bospiiolt AnpoHHBIN
Komnaitnep u ap.),
HEUTPHUHO,
9K30THYECKHE SApa,
KBapK-TJIFOOHHAS
Marepusi, CKpbITas
Macca v TeMHas
SHEPTHUsl, TPABUTAIUSA C
MHOT'OMEpPHBIMU
0000IICHUAMH, U
KOCMOJIOTHSI.

ITK-3 [4] - Criocoben
MPOBOAUTH (pU3MUECKHe
9KCIIEPUMEHTHI 110
3aJJaHHOM METOJIUKE,
COCTaBIISITh OMHUCAHUS
MIPOBOANMBIX
HCCIICIOBAHUM, OTYCTHI
0 aHAIHU3y
pe3ynbTaToOB U
MOJITOTOBKE HAYYHBIX
nyOonuKanui

Ocnosanue:
[TpodeccnonanbHbIi
crangapt: 24.028,
24.078, 40.011

COOTBETCTBYIOIIHNX
AKCIIEPUMEHTAIIbHBIX
CTEH/IOB.

3-T1K-3[4] - 3HaTh
OCHOBHBIE (hU3MUECKHE
3aKOHBI U METO/IbI
00pabOTKHU JaHHBIX ;
V-IIK-3[4] - ymeth
paboTaTh 1Mo 3aJaHHON
METOJIMKE, COCTABIIATh
OTMHCaHUs
MIPOBOJMMBIX
UCCIIEA0BAHUN 1
OTYETHI,
MO/ITOTaBIUBATh
MaTepuabl 1Jis
HAyYHBIX MyOJIMKAIIHIA;
B-TIK-3[4] - Bnagets
HaBbIKAMU
IIPOBEJICHUS
buznyecKux
AKCIIEPUMEHTOB T10
3aJJaHHOM METOJIHKE,
OCHOBaMH
KOMITBIOTEPHBIX U
MH(OPMALMOHHBIX
TEXHOJIOTUH, HAYYHOU
TEPMHUHOJIOTUEH

' Hanpas.ieHusi/ue/in BOCHHTAHHS

\ 3agaum Bocnutanus (Koa)




S. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIATLINHBI

Paznenbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3Y4YEeHUS U (POPMBI KOHTPOJIS:

HaumenoBanue

pa3aeia yueOHoi

AUCHUILINHBI

Henenu

Jlexnumn/ Ipaxkr.
(cemunapsi )/
JlaGopaTopHbie
padoThIl, yac.
O0s13aT. TeKyui
KOHTPOJIb (popma*,
HeJeJIs1)
MaxkcuMabHBIN
0aJui 3a pasgena™*

ATTecTanus

pasnea (popma*,

HeJ1eJs)

HNuaukaropsl
OCBOCHUS
KOMIIETeHIIU U

6 Cemecmp

BBenenue.
B3anmoneiictBue
U3ITy4eHUs

BerrectsoM. CBoiicTBa

1 MOJICIIH sTIeP.

N
(6]

K

3-OIIK-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-1,
V-OIIK-1,
B-OIIK-1,
3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-1,
V-OIIK-1,
B-OIIK-1,
3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-1,
V-OIIK-1,
B-OIIK-1,
3-OI1K-2,
VY-OIIK-2,
B-OI1IK-2,
3-OI1K-2,
VY-OIIK-2,
B-OIIK-2,
3-OI1K-2,
VY-OIIK-2,
B-OI1IK-2,
3-OI1K-3,
VY-OIIK-3,
B-OIIK-3,
3-T11K-2,

V-IIK-2,

B-TIK-2,

3-T1K-3,

V-TIK-3,

B-TIK-3,

3-YK-1,




V-VK-1,
B-VK-1,
3-VKE-1,
V-VKE-1,
B-VKE-1

PannoakTuBHOCTS.
SlnepHble peakuuu WU
AJlepHAast SHEPreTHKA.

9-15

141717

25

KH-15

3-OIIK-1,
VY-OIIK-1,
B-OIIK-1,
3-OIlK-1,
V¥-OIIK-1,
B-OIIK-1,
3-OIIK-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-1,
V-OIIK-1,
B-OIIK-1,
3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-1,
V-OIIK-1,
B-OIIK-1,
3-0OI1K-2,
VY-OIIK-2,
B-OI1IK-2,
3-0OI1K-2,
VY-OIIK-2,
B-OIIK-2,
3-OI1K-2,
VY-OIIK-2,
B-OIIK-2,
3-OI1K-3,
VY-OIIK-3,
B-OIIK-3,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T1K-3,
V-IIK-3,
B-TIK-3,
3-VK-1,
V-VK-1,
B-VK-1,
3-YKE-1,
V-VKE-1,
B-VKE-1

HUmoeo 3a 6 Cemecmp

30/15/15

50

KonTpoJibHbIE

50

3,9

3-OI1K-1,




MepOnpusiTUs
Cemectp

3a

6

VY-OIIK-1,
B-OIIK-1,
3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-OIIK-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-1,
¥-OIIK-1,
B-OIIK-1,
3-OIIK-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-OI1K-2,
VY-OIIK-2,
B-OIIK-2,
3-0OI1K-2,
VY-OIIK-2,
B-OIIK-2,
3-OI1K-2,
VY-OIIK-2,
B-OIIK-2,
3-OI1K-3,
VY-OIIK-3,
B-OIIK-3,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T11K-3,
V-IIK-3,
B-TIK-3,
3-VK-1,
V-VK-1,
B-VK-1,
3-YKE-1,
V-VKE-1,
B-VKE-1,
3-OI1K-1,
VY-OIIK-1,
B-OIIK-1,
3-T1K-3,
V-IIK-3,
B-T1K-3

*— COKpAIlICHHOC HAUMCHOBAaHHNEC (I)OpMBI KOHTPOJIA




*

(wn) sK3ameH

* — cyMMa MakCHMaJIbHBIX OayioB JobkHA OBITH paBHa 100 3a cemecTp, BKIIIOYAs 3a4eT W

Coxkpaiienre HauMeHOBaHUN (POPM TEKYILEr0 KOHTPOJISI U aTTECTALUU Pa3/AesIoB:

Oo6o3nauenne | [losiHoe HanMeHOBaHME

KN KonTposb 1o nroram

3 3ayer

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

1-8 BBenenne. B3aumoeiicrBue U3Jy4eHus ¢ BelECTBOM. 16 8 8
CgoiicTBa M1 MOJIeJIH s/IeP.

1 IIpeamer: anepHas ¢pusuka. PyHaaMeHTAIbHbIE Bcero ayuTopHbIX 4acoB
B3aMMO/AEHCTBHA M KJIacCH(PUKAIUA IJIeMEeHTAPHbIX 2 | 1 | 1
YacTUll. AHTMYACTUIBI U 3aKOHBI COXPAHEHH S Ownnaitn
[Ipeamer: saepHas Gpusuka. 0 0 0
@OyHnaMeHTaIbHBIE B3aNMOACHCTBHS U KiIacCu(huKaus
3JIEMEHTapHBIX YACTULl. AHTHUYACTULIBI U 3aKOHbBI COXpaHEHUs

2 Ha3emHble yckopuTen 1 KOCMHYeCKHe JTy4H. Bcero aynutopHbIX yacoB
B3aumopeiicTBue 3aps:KeHHBIX YaCTHI U f/ep ¢ 2 |1 |1
BelecTBOM. MoHM3alMOHHbBIE TOTEPH JHEPrUM. Omnunaiin
HaszemHbIe yCKOpUTENN U KOCMUYECKHUE TYYH. 0 0 0
B3anmopeiicTBre 3apsyKEHHBIX YaCTHIL U SIEP C BEIIECTBOM.

MoHn3almoHHbIE IOTEPU DHEPTHUHU.

3 Paguaunonnsie norepu 3nepruu. Usiayuenune BaBuiosa- Bcero aynutopHbIX yacoB
YepeHkoBa U NepexoHoOe U3TydeHHe. Ypyroe 2 | 1 | 1
KYJIOHOBCKO€ paccesiHue. Omnunaiin
PannanyvoHHbIE IOTEPU DHEPTUH. 0 0 0
N3nyuenne BaBunoBa-UepeHkoBa U IEPEXOTHOE U3TYyUCHHE.

Ynpyroe KyJIOHOBCKOE PacCEsHHUE.

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

5 Metoabl perucTpaniy 3JJeMeHTAPHBIX YACTHI U siep. Bcero aynutopHbIX yacoB
OcHoBHbBIE IIOHATUSA JO3UMETPHH U3JTyYCHHUIA. 2 |1 |1
MeTobpl perucTpanyy 31EMEHTAPHBIX YaCTHILL U AJED. Omnnaiin
OCHOBHBIE IOHATHS TO3UMETPUY U3ITYUECHUIA. 0 |0 |0

6 3apsn, Macca M paauyc sigep. 3apsja, Macca u paguyc agep. | Beero ayimTopHeix 4acoB
3apsii, Macca U painyc saep. 2 \ 1 \ 1
OHeprus CBA3M U CBOMCTBA SIIEPHBIX CHIL. Omnnaiin

0 I [0

7 IIpocTpaHcTBeHHAs1 YeTHOCTh, H30TONNYECKHUI CIINH, Bcero aynutopHbIX yacoB
3JIEKTPHYECKHE MOMEHTBI, CIIMH U MATHUTHBIA MOMEHT 2 ] 1 ] 1
saep. Omnnaitn
IIpocTpaHcTBEHHAs YETHOCTh, U30TOIMYECKHUN CITUH, 0 ] 0 ] 0




QJICKTPUYCCKUC MOMCHTBI, CITMH U MarHuTHBI MOMEHT AOCP.

8 Mopaenu siiep: KaneJbHasi M pepmMu-rasa. Bcero aynutopHsIxX 4acoB

Mopenu siaep: kanenbHas 1 GpepMu-rasa. 2 |1 |1
Onnaiin
0 0 0

9-15 PaanoakTHBHOCTD. SI1epHbIe peakuuu | siiepHas 14 7 7
JHEpPreTHKA.

9 Mopenu sinep: o6o109eyHast 1 00001IeHHAS. Bcero ayuTopHBIX 4acoB
JHepreTuyecKkre ypoBHU HYKJIOHOB B siipe. /lpyrue 2 | 1 | 1
CyLLEeCTBYIOIIHE MOJCJIH. Ownnaitn
Mopenu sinep: obonouedHas ¥ 00001meHHas. DHepreTudeckue | Q 0 0
YPOBHH HYKJIOHOB B sifjpe. JIlpyrue cylmecTByomue MOJIEIH.

10 OcHoBHbIE 3aKOHBI PA/IMOAKTUBHOIO pacnaja. o-pacnajg. | Bcero ayiuTopHbIX 4acoB
OcCHOBHBIE 3aKOHBI PaJIMOAKTUBHOIO paclaja. 2 |1 |1
o-pacmnan. Omntaiin

0 |0 |0

11 B-pacnan u y-uznydenue Bo30y:KIeHHBbIX saep. dpdexT Bcero ayautopHbIx yacoB
Méccoayspa. 2 1 |1
B-pacmian u y-uznyueHue Bo30YKIEHHBIX SEp. Omnunaiin
Dddexr Méccbayapa. 0 [0 [0

12 OO0mme XapakTepUCTHKHU S/IEPHBIX PeaKINii H 3aKOHBI Bcero aynutopHbIX yacoB
coxpanenus. [loporosasi 3Heprus U BbHIX0/ peaKkUMH. 2 | 1 | 1
SlnepHble peakumu Mo AelicTBHEM 3apsZKeHHbIX YaCTHIL. Onnaiin
OO011ue XapakTepUCTUKH SJIEPHBIX PEAKIUN 1 3aKOHBI 0 0 0
coxpaHeHus. [ToporoBast s3Heprus ¥ BHIXOJ peaKLUu.

SnepHble peakiy Moj IeiCTBIEM 3apsXKEHHBIX YaCTHIL.

13 MexaHu3M siiepHO# peaknMu NPAMOro B3aumoJeicrBusi. | Beero ayimTopHeIxX 4acoB
PoTosiAepHbIE PEAKIIUH. 2 |1 |1
MexaHu3M sIIepHOM peaKUU IPSIMOTO B3aMMOICHCTBHS. Omutaiin
DoTOsIEpHBIE PEAKIIUH. 0 I [0

14 MexaHu3M NPOTEKAHUA SIACPHON peaKInu Yyepe3 Bcero aynutopHbIX yacoB
NPOMeKYTOUHOe s1Apo. B3aumoaeiicrBie HEMTPOHOB ¢ 2 \ 1 \ 1
siApaMu. 3aXBaT HEHTPOHOB. Oumntaiin
MexaHu3M NpOTEKAHMS SAEPHON PEAKLINN Yepe3 0 0 0
IIPOMEKYTOUHOE SJIPO.

B3aumopeiicTBue HEUTPOHOB C siipaMu. 3axBaT HEUTPOHOB.
15 SnepHasi JHepreTNKa Ha OCHOBe JeJieHus. [{o0bIua, Bcero aynutopHbIX yacoB

U3roTOBJICHUE, 000raleHne U YTHIN3alus A1epHOro
TOIIMBA. SInepHble peakTopbL.finepHas JHepreTuKa Ha
OCHOBE TEPMOSIICPHOI0 CHHTE3A.

SnepHas sHepreTuKa Ha OCHOBE JIETICHUS.

Jlo6bIua, U3roTOBJIEHUE, 0OOTalllEHUE U YTHIIN3ALUS SJIEPHOTO
ToIIMBa. SnepHble peakTopbl. OOpa3oBaHUE IEMEHTOB B
IPUPOJIE.

2 |1 |1
Ownnaitg
0 0 0

CokpalieHHbIe HAUMEHOBAHUS OHJIANH OMIUM:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHHUE
OK DJNIEKTPOHHBIN KypC

IIM I1oIHOTEKCTOBBINM MaTepuail
111 IT0THOTEKCTOBBIE JTEKIINH




BM

Buneo-marepuansl

AM Aynro-Matrepraibl

I1p3 IIpezenTanuu

T TecTsl

5CM DJIEKTPOHHBIE CIIPAaBOYHBIE MAaTEPUATIbI
4(@ NHTepakTUBHBIN CalT

TEMBI JIABOPATOPHBIX PABOT

Henesn | Tembl 3ansaTuii / Conepxanue
6 Cemecmp
3-4 IIpoxoxaenne raMmMa-KBaHTOB Yepe3 BellecTBO.
[IpoxoskeHre raMmma-KBaHTOB Y€pe3 BEIIECTBO.
5-6 S50uenka cpeaHeii JHepruu MIOOHOB KOCMHYECKOI0 U3JIy4eHHUs] HA OBEPXHOCTH
3emun.
OrneHka cpeHeil S9Heprui MIOOHOB KOCMUYECKOTO M3JIY4YEHHUs Ha TOBEPXHOCTH 3EMITH.
7-8 HccaenoBanue akTHBAIIMA MHOTOKOMIIOHEHTHBIX 00pa310B.
VccnenoBanue akTHUBaIl MHOTOKOMIIOHEHTHBIX 00PAas3I[oB.
9-10 JHepreTH4YecKUil ClIeKTP ¥ MPOCTPAHCTBEHHOE pacinpeaeleHHe 3aMeIAI0IMNXCs
TeNJIOBbIX HETPOHOB.
DHepreTU4ecKuil CieKTp U NPOCTPAHCTBEHHOE PACIIPEAETICHUE 3aMeIISIOLINXCSl TEIIOBbBIX
HEUTPOHOB.
11-12 | YcraHoBKH 1J151 H3MepeHUs [} — AKTHBHOCTH.
Y cTaHOBKM 7151 UI3MEPEHUs [ — aKTUBHOCTH.
TEMbI CEMMHAPOB
Heneau | Tembl 3ansaTuii / Conepxanue
6 Cemecmp
1-2 OcHOBHBbIE KOHIENMIUH (PU3MKHU 31eMEeHTAPHBIX YACTHUL, HA3eMHbIe YCKOPUTEJIH H
KOCMHMYecKHe JIy4YH.
OcHOBHbIE KOHLIENIMH (PU3UKU IIEMEHTAPHBIX YaCTHII, HA3€MHbIE YCKOPUTEIH U
KOCMHUYECKHE JTy4H.
3-4 B3anmopeiicTBHe 3apsAKEHHOT0 M3JIy4YEeHHS C BelIeCTBOM.
B3anMopeincTBre 3apsyKeHHOIO U3JIY4EHHS C BELIECTBOM.
5-6 B3aumopeiicTBHe raMMa KBaHTAa ¢ BeIECTBOM M METO/Ibl PerMCTPAIlMU 3J1eMeHTAPHBIX
YacTHuIl U sijep.
B3aumMoneiicTBre raMMa KBaHTa € BEILIECTBOM M METOJIbl PETHCTPALIUU 3JIEMEHTAPHBIX
YacTHUIl U sep.
7-8 OcCHOBHbBIC XapaKTEPUCTHKH f/Iep U 1ACPHBIX CHJI.
OCHOBHBIE XapaKTEPUCTUKH SIACP U SICPHBIX CHIL
9-10 Mogaean saep.
Mopenu snep.
11-12 | PaaMoaKTUBHOCTD.
PaanoakTHBHOCTb.
13-14 | SinepHble peakuu.
SlnepHble peakimu.
15-16 | SInepuasi 3Heprernka
SlnepHas sHepreTHKa




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xone mpoBeneHus KU HCTIONB3YyeTCs MyJIbTUMEIUitHOe o0opyaoBanue. JlabopaTopHbie

pa6OTBI IMPOBOAATCA B CIICHUAIIM3UPOBAHHOM IMMOMCIICHHWU Ha CIICHUAIM3UPOBAHHOM O60py,[[OBaHI/II/I.

7. ®OH/JI OHEHOYHbIX CPEJACTB

@OoH/ OLIEHOYHBIX CPEACTB MO AUCHUILUINHE 00eCIeYBaeT MPOBEPKY OCBOCHUS IIAHUPYEMBIX

pe3ynbTaToB oOyueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUITUN TEKYIIEro,
PYOEXKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS MO JUCLMILIUHE.

CBs3p Mexay GOpMUPDYEMBIMH KOMIIETEHUUSMU W (OpMaMU KOHTPOJSI HMX OCBOCHHS
MpeJicTaBjeHa B CeAyIoLIei Tadnuiie:

KOMlIeTeHIII/IH I/IH)II/IKaTOPLI OCBOCHUA ATTeCTaII]/IOHH()e MeponpnﬂTne
(KII 1)
OITK-1 3-OIK-1 3, KU-8, K1-15
V-OIIK-1 3, KU-8, KU-15
B-OIK-1 3, KU-8, K1-15
OIK-2 3-OI1K-2 3, KU-8, KU-15
V-OIIK-2 3, KU-8, KU-15
B-OI1K-2 3, KU-8, K1-15
VK-1 3-VK-1 3, KU-8, KU-15
V-VK-1 3, KU-8, K1-15
B-VK-1 3, KU-8, KU-15
VKE-1 3-VKE-1 3, KU-8, K1-15
V-VKE-1 3, KU-8, K1-15
B-VKE-1 3, KU-8, KU-15
OITK-1 3-OIK-1 3, KU-8, K1-15
V-OIIK-1 3, KU-8, KU-15
B-OIK-1 3, KU-8, K1-15
TK-2 3-1TK-2 3, KU-8, KU-15
V-TTK-2 3, KU-8, K1-15
B-TIK-2 3, KU-8, K1-15
OIK-1 3-OT1K-1 3, KU-8, KU-15
V-OIK-1 3, KU-8, K1-15
B-OIK-1 3, KU-8, KU-15
OITK-2 3-OI1K-2 3, KU-8, K1-15
V-OIIK-2 3, KU-8, KU-15
B-OI1K-2 3, KU-8, KU-15
OITK-1 3-OIK-1 3, KU-8, K1-15
V-OI1K-1 3, KU-8, KU-15
B-OIK-1 3, KU-8, K1-15
OITK-3 3-0I1K-3 3, KU-8, KU-15
V-OI1K-3 3, KU-8, K1-15
B-OIIK-3 3, KU-8, K1-15
OIK-1 3-OT1K-1 3, KU-8, KU-15
V-OIK-1 3, KU-8, K1-15
B-OIK-1 3, KU-8, KU-15
OITK-2 3-OI1K-2 3, KU-8, K1-15
V-OI1K-2 3, KU-8, KU-15
B-OI1K-2 3, KU-8, K1-15




OIK-1 3-OIK-1 3, D, K-8, K1-15
V-OTIK-1 3, D, KU-8, K-15
B-OIK-1 3, D, K-8, K1-15

TK-3 3-11K-3 3, D, KU-8, K1-15
V-ITK-3 3, D, K-8, K1-15
B-TIK-3 3, D, KU-8, K1-15

OIIK-1 3-OI1K-1 3, KU-8, KU-15
V-OIK-1 3, KU-8, KI-15
B-OIK-1 3, KU-8, KU-15

I kaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHH I

[llxana xkaxa0ro KOHTPOJIBLHOTO MEPOINPHUATUS JIEKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOTO
MaKCHMaJILHOTO 0ajijia BKJIIOYMTEJIbHO. MToroBsas arrectanus 1o AUCHUIUIMHE oneHuBaercs no 100-
OayUTHbHOM IIKaJe U MpeACTaBiseT co0oil cymMmmy 6aioB, 3apabOTaHHBIX CTYIEHTOM IPU BBIMOJTHEHUU
3a/IaHAI B paMKaxX TEKYIIEro U MPOMEKYTOYHOTO KOHTPOJIS.

HTorosas orieHKa BBICTABIISIETCS B COOTBETCTBUH CO CJ'ICIIYIOH_Ieﬁ IIKAJIOMN:

Cymma Ouenka o 4-x 0a/1IbHOM HIKAaJIe OtmMmeTtka o 3auere Ounenka
0aJI0B ECTS
90-100 5 — «omauunoy A
85-89 B
75-84 4 — «xopouio» C
20-74 «3aumenoy
D
65-69 3 — «y0osenemao,
60-64 9% DUMETLHOY E
Huxe 60 2 — «Hey0081emeopUMenbHO» «He 3aUmeHo» F

OneHka «OTIIMYHO» COOTBETCTBYET INIyOOKOMY M IIPOYHOMY OCBOCHMIO MaTepualla IpOrpaMMbl
oOyyaroluMcsi, KOTOPBIM IMOC/Ie0BATEIbHO, Y€TKO U JIOTMYECKHU CTPOMHO M3J1araeT CBOM OTBETHI,
YMEET TECHO YBSI3bIBaTh TEOPHUIO C NMPAKTUKOMN, UCIIOJIb3YET B OTBETaX MaTepuaibl MOHOTpapuIecKon
JIUTEPaTypHl.

OneHka «XOpoIIo» COOTBETCTBYET TBEP/AbIM 3HAHHUSAM Marepuajia O0y4arolmMMmcsl, KOTOPBIN
I'PAMOTHO H, 110 CYIIECTBY, U3JIaracT CBOM OTBETHI, HE JIOITYCKasl CYIIECTBEHHBIX HETOYHOCTEM.

OneHka «yJIOBIETBOPUTENIBHO» COOTBETCTBYET 0a30BOMY YPOBHIO OCBOEHHS MarTepuana
oOyyaromumcsi, Ipu KOTOPOM OCBOEH OCHOBHOW MaTepual, HO HE YCBOEHBI €ro JIeTalH, B OTBETax
MPUCYTCTBYIOT HETOYHOCTH, HEJOCTATOYHO MpaBUIIbHBIC (DOPMYIMPOBKH, HAPYIICHUS JOTHYECKOU
MOCJIEI0BATEIHHOCTH.

OTMmeTKa «3a4TeHO» COOTBETCTBYET, KAK MMUHMMYM, 0a30BOMY YpOBHIO OCBOEHHUSI MaTepuaia
MPOrpaMMBbI, TPH KOTOPOM OOYyYalOIIWiics BliajeeT HEOOXOMWMBIMH 3HAHHUSMH, YMEHHUSIMH U
HABBIKAMHU, yMEET MPHUMEHSTh TEOPETUYECKUE TOJOKEHUS JUIS PEIICHHUS TUIOBBIX MPAKTHUYECKUX
3azad.

OI_ICHKy «HCYHOBJICTBOPUTCIIBHO» / OTMCTKY «HC 3a4TCHO» IMOJIY4acT OGy‘l&IOH.[HfICH, KOTOpBIfI
HE 3HaeT 3HAYUTEIbHON YaCTH MaTrepuajia nporpaMmsbl, JOIYCKACT B OTBCTAX CYHICCTBCHHELIC OI_I_II/IGKI/I,




HE BBINOJHUI BCE O0s3aTeNbHbIE 3aJaHMsI, MPEeIyCMOTpeHHbIe nporpammoi. Kak mpaBuiio, Takue
oOyuaroluecs: He MOTYT MPOJOJIKUTE o0yueHue 0e3 TOMOTHUTEIbHBIX 3aHATHI.

8.  YUEBHO-METOJMYECKOE U TH®OPMALMOHHOE OBECIIEYEHUE
YYEBHOUW JUCHIUILINHEI

OCHOBHAZ JIMTEPATYPA:

1. O b 18 KBanToBas MexaHuka : yaeOHoe mocobue, baitkos 1O. A., Ky3uenos B. M., Mockga:
Jlaboparopust 3nanuii, 2020

2. DU U 83 KpanroBas ¢usnka. OCHOBHBIEC 3aKOHEHI : yueOHOe mocobue, Mpomos U. E., Mocksa:
Jlaboparopust 3nanui, 2021

3. OU A 50 PapmoaktuBHOCTG : yueOHOe nocobue, Kanmeikos C. H., Anues P. A., Canxr-IlerepOypr:
Jlanp, 2022

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 539.1 K60 Nonuzupyroias paguaius: Bo3A€iCTBUE, PUCKH, OOLIECTBEHHOE BOCIIPUATHE : ,
Konnob6ckuii A.b., MockBa: MU®U, 2008

2.539.1 O-52 Jlentous! u kBapkH : , Okyss JI.b., Mocksa: JIKU, 2008
3. 53 C34 O6mwuii kypc puszuku T.5 AtomHuas u siaepHas ¢usuka, Cusyxun [1.B., : ®uzmarnut, 2020

4. 539.1 T58 Coopuuk 3ana4 no siaepHout pusuke : , Tomopkora .11, bopor B.B., Pogronos b.Y.,
MockBa: MU®DU, 2005

5.539.1 C23 C6opnuk nabopaTopHbIX padoT no saepHoit ¢pusuke Y.1 Helitponnas ¢usuka, , :
MUDU, 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:
CBOlCcTBa U B3auMojiercTeus, , Mocksa: HUSY MUDU, 2013

8. 539.1 M92 DkcnepumenTanbHas siiepHas ¢pusuka T. 1 @usuka aromHoro sapa, Myxun K.H., :
JIans, 2008

9. 539.1 M92 DkcnepumenTanbHas siaepHas ¢puzuka T. 2 Ousuka snepHbix peakuuit, Myxun K.H., :
Jlans, 2008

I[TPOI'PAMMHOE OBECIIEYEHUE:
CrenuanbHOe MporpaMMHoe oOecrieueHue He TpedyeTcs

LMS 1 UHTEPHET-PECYPCBbI:



https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHMAJIbHO-TEXHMYECKOE OBECNEYEHME YYEBHOM
JUCLUIINHDBI

CHGHI/IaHBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He TpC6yeTCH

10. YYEBHO-METOAUYECKHUE PEKOMEHJAIIMU V1A CTYAEHTOB

* Ilepen HawanoMm 3aHATUN BHUMATEIHLHO O3HAKOMHTHCS C YY4EOHBIM TUIAHOM IPOBEICHUS
JIEKUUH U CIIUCKOM PEKOMEHJOBAaHHOU JIUTEPATYPHI.

* llepen mocemieHHMEM OYEpETHOM JEKIMU OCBEXKHTh B MaMSITH OCHOBHBIE KOHIICTILIUU
MpoNIeHHOTO panee MaTepuaia. [1oAroToBUTH mpu HEOOXOIUMOCTH BOIPOCH! IPETIOAABATEIIIO.

* Ha nexkuuu ocHOBHOE BHUMAaHHE CIIEyeT YAENATh HEe (QopMylIaM U MaTeMaTHYECKUM
BBIKJIQJIKaM, a COJIEP’KaHUI0 U3y4aeMbIX BOIIPOCOB, OMPEIEICHUSIM U TIOCTAaHOBKaM 3ajau.

* B mpomecce u3ydeHHs JIEKIMOHHOTO Kypca HEOOXOIMMO IO BO3MOXKHOCTH YacTO
BO3BpAIIAaThCS K OCHOBHBIM MOHSTHSIM U METOJIaM PEIICHHS 3a/1a4.

* JKenaTenbHO WCIOJIL30BAaTh KOHCIICKTHI JICKIUH, B KOTOPBIX HCIONB3YETCS MPUHSATAS
IperoiaBaTesieM CUCTeMa 0003HAYCHH.

e Jlna Oonee mnoapoOHOrO HW3YYEHHUS Kypca cleqyeT padoTaTh C PEKOMEHIOBaHHBIMU
JTUTEPaTypHBIMU HCTOYHUKAMU U BHOBB MOSBIISIOIIUMUCS UCTOYHUKAMH.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIUM JIJISA TPENIOJABATEJIEA

1.Ilepen HayasoMm 3aHATUH BHUMATEIbHO O3HAKOMHUTBCS C Y4YE€OHBIM IUIAHOM IPOBEICHHUS
JIEKIUI U CIIMCKOM PEKOMEHA0BAHHOW JIMTEPATYPHI.

2. llepen mocenieHUEM OYEpPEAHOM JIEKLIMHU OCBEXHTh B TaMSITH OCHOBHBIE KOHIIENIIMU
IIPOMIEHHOI'0 paHee MaTepHuaa.

3.Ha nexkuuum OCHOBHOE BHHMaHUE CJENyeT yAelsaTh He (opMmynaM M MaTeMaTUYeCKUM
BBIKJIa/IKaM, & COJEP/KAHUIO N3Y4aeMbIX BOIIPOCOB, ONIPEIEICHUAM U TIOCTaHOBKAaM 3ajad.

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

5. XenatenbHO HCHONB30BaTh CUCTEMY OOO3HAYEHMH, COBIAJAOLIIOI0 C HCIOIb3yeMOH B
PEKOMEHIOBAaHHBIX Y4E€OHBIX MTOCOOMSIX.

6. Jlns Oomee moapoOHOTO WM3ydeHUS Kypca clieayeT paboTaTh € PEKOMEHJIOBaHHBIMU
JUTEePaTypHbIMU HCTOYHUKAMU U BHOBB MOSBIISIOLIUMUCST UCTOYHUKAMHU.

ABTOp(BI):

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






