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

OAOBPEHO YMC USOUT
[Iporoxon Ne 01/423-573.1

ot 20.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

®OU3NKA KOCMHUYECKUX JIYUEU (PHYSICS OF COSMIC RAYS)

HanpaBnenne noaroToBku [1] 14.03.02 SAnepHbie Pu3nKa U TEXHOJIOTHH
(cmennanbHOCTD)
Eﬂ
vy . ) = e
5 E < g Lg g 3
o £ es | % oo | w24 < S 2 E
= o = 5| E = Z s == g & g = S
8 S . = & = E [ =3 o - - - = o &
= = g 9 = == e . e % d U A 2 =g
P > o =9 < = © S = T
O 2 (= |2 2= S ® 2 g M~ < S S o
o =2 | O |’ =S |BRF | m=E30 = S Z 5
7 2-3 72- 16 16 0 4-22 0 C)
108
Uroro | 2-3 72- 16 16 0 0 4-22 0
108




AHHOTALMS

Kypc npeanasHadeH i CTYACHTOB, TUIAHUPYIOMIKUX paboTaTh B HAYYHBIX OpPraHU3AIMIX MU
MIPOU3BOJICTBEHHBIX MPEANPHUITUSAX, CBI3aHHBIX C (PyHIaMEHTAJIBHBIM WM MPUKIAJHBIM H3yYCHHEM
ompkHero u gambHero Kocmoca. B pamkax kypca paccMaTpuBaeTcsi COBPEMEHHas oO0Imas
SBOJIIOIIMOHHAS KapTWHA MHpa, HayuHas oOT poxaeHus Bcenennoit u QopmupoBanus eé
KpPYNHOMACIITAaOHON CTPYKTYpbI, 10 JKU3HU 3BE3]l B raJlakTUKax M oOpa3zoBaHMs IUIaHeT. Taxoke
U3YYalOTCS OCHOBHBIE MEXaHU3Mbl TEHEpallMM U YCKOPEHHs 4YacTHULl BBICOKMX OHHepruii (6onee
HECKOJIbKUX JAECATKOB M»3B) - KocMMueckux Jiyueil, B pa3iMyHBIX acTpo(PU3MUECKUX OOBEKTax,
Bkitoyast ConHIIE M MarHUTOC(ephl IUIAHET; PaclpoCTpaHEHHE M B3aUMOJECHCTBHE KOCMHMYECKHX
JTydel ¢ MeX3BE3JHOM U MEXIJTAaHETHOU cpenoi, MaruuTochepoit u armocdepoii 3emin. OTmeyaercs
pOJIb KOCMUYECKHX JIydel B II03HAHUM BCEIIEHHON U B U3yYEHUHU MPOLECCOB B3aUMOJACHCTBUN YaCTHIL
IIPHU CBEPXBBICOKUX dHEprusx. OOCyk)aaeTcsi MPUKIATHONW aCIEeKT KOCMO(DHU3HMUECKUX HCCIICIOBAHUM,
CBA3AHHBIM C pAJUOAKTUBHBIM MOHUTOPHWHIOM OKOJIO3€MHOI'O KOCMHMYECKOTO IPOCTPAHCTBA U
BOIIPOCHI PAllMOHAIBHOTIO UCIIOJIb30BaHUS OKOJIO3EMHOIO0 KOCMUYECKOTO ITPOCTPAHCTBA.

1. IIEJIX U 3AJIAYM OCBOEHUS YUYEFHOM JUCITATIINHBI

VY4yeOHas AUCHUILIMHA BBOJUTCS C LIEIbIO O3HAKOMIJIEHHUS CTYJIEHTOB C OCHOBHBIMH IPOIIECCOB
(GU3MKN KOCMHYECKUX H3JIy4eHHUH, mnpoOieM COBPEMEHHOM acTpO(PH3MKH, 3KCIEPHUMEHTAIbHBIX
METOJIUK, CYLIECTBYIOIINX WM CO3JaBaEMbIX JETEKTOPOB KOCMHUYECKMX YacThll. M3 naHHOro Kypca
CTYACHT JIOJDKEH TIIOJIyYUTh COBPEMEHHBIX TEOPETHUECKUX NPEACTaBICHUAX 00 MCTOYHHKAX,
MEXaHM3MaxX YCKOPEHHS M PacCHpOCTPaHEHUS KOCMUYECKHX JIyued, a TakkKe 3KCIEepHUMEHTaJIbHbIX
METOJaX MCCIEI0BAHMUS KOCMHUYECKMX M3Iy4YeHHMH. B paMkax JaHHOrO Kypca M3y4arOTCsl MPHUHIIMIIBI
paboThl  COBPEMEHHBIX JETEKTOPOB KOCMHYECKMX HW3JyYeHUH W  HOBEHIIME  pe3yibTaThbl
acTpo(hU3UYECKUX HCCIIEIOBAHUI

Ilenu ocBOCHMS TUCLUILINHBIL:

* JaTb CTyJEHTaM MpEACTABICHUA: O IIPOUCXOXKACHHUH, CBOWCTBaX M PETUCTpaLUU
KOCMHUYECKOTO U3JTyUYEHUS;

* O3HAaKOMJICHUE C COBPEMEHHBIMH MOJEJISAMM pa3BUTHS BceneHHONW BO B3aMMOCBSA3M C
HMCTOYHUKAMU PA3JIMYHBIX KOCMUUECKUX U3ITYyUEHUH.

3aa4i OCBOEHUSI IUCUUIUIUHBIL:

* IOJlyYEHUE COBPEMEHHBIX TEOPETHUECKHUX IpEACTaBIECHUI 00 HCTOYHHMKAX, MEXaHH3Max
YCKOPEHUS U PACIPOCTPAHEHUS KOCMUYECKHX JTyUYeH;

* O3HAKOMJIEHHE C OCHOBHBIMH COBPEMEHHBIMM JKCIEPHMEHTAJIBHBIMH  METOJaMU
HCCIIEI0OBaHMUs] KOCMUYECKUX U3JIy4YECHUN;

* IOJTyYeHHE NPECTABICHNUI O HOBEHIIINX pe3yIbTaTax acTPOPU3NUECKUX UCCIIETOBAHHMH.

2. MECTO YUYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

3HaHus, TOJTyYEeHHBIE CTYJCHTaMU B paMKaX JUCLUIUIMHBI, COCTABAT 0a30BbIM MaTepuain A
W3yYeHUs JUCHUIUIMH, KaK Hampumep, «SnepHas actpodpusukay u «COBpEMEHHBINH sIepHO-
(Gu3NYeCKuil SKCIIEPUMEHT Ha Ha3eMHBIX YCTAaHOBKAaX M B KOCMOCE», a TaKkKe OyIyT HeOOXOAUMBI /st
BBITIOJTHEHUS] HAYYHO-HCCIIE0BATEIbCKON PabOTHI.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQecCuoHaNbHbIE KOMIIETESHIHH:

| KOI{ 1 HAMUMCHOBAHUEC KOMIICTCHIINN | KOI[ W HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN

HpO(I)eCCI/IOHaHBHLIC KOMICTCHIIMKM B COOTBCCTBHMM C 3aJadyaMH H 00BbEKTaMU (O6J’IaCT}IMI/I

3HaHUi) TPOopeCcCCHOHATBLHOMN e TebHOCTH:

3anaua
npodeccuoHaIbLHOM
aesteabHoctu (3I1J1)

MpOBEICHUE
IKCIIEPUMEHTOB TI0
3aJlaHHBIM METOJIUKAM,
00paboTKa 1 aHAJIN3
pe3yIbTaTOB;

MOATOTOBKA JTAHHBIX
JJ1s1 COCTaBJICHU S
0030pOB, OTUETOB U
HAy4HBIX ITyOIMKaLuH,
ydacTue BO BHEPEHUU
pe3ysIbTaToB
HUCCIIEIOBAHUN U
pa3paboTox

O0BeKT NIk 00J1aCTh
3HAHUSA

Hay‘{HO-I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ

JJIEMEHTapHbBIE
YaCTHUIIbl, ATOMHOE
SIIPO U TUIa3Ma,
razoo0pasHoe u
KOHJICHCUPOBAHHOE
COCTOSIHUE BEIIECTBA,
Ja3epsl U UX
MIPUMEHEHHUS, SICPHBIC
pEeaKTophl, MaTEpUATIBI
SICPHBIX PEAKTOPOB,
SJIEPHBIC MATEPUAITHI U
CUCTEMBI O0ecTieueHUs
HX 0E30IMacHOCTH,
YCKOPHUTEIH
3apsHKCHHBIX YACTHII,
COBpPEMEHHas
ANEKTPOHHAS
CXEMOTEXHHUKA,
JNEKTPOHHBIE CHCTEMBI
SICPHBIX U (PU3NIECKUX
YCTaHOBOK, CHCTEMBbI
aBTOMATH3HPOBAHHOTO
yIpaBJICHUS SIEPHO-
(bu3mIecKuMuU
yCTaHOBKaMH,

aTOMHOE S17IpO,
3JIEMEHTapHbIE
YacTHULIbI U I1J1a3Ma,
KOHJEHCUPOBAHHOE
COCTOSTHUE BEIlleCTBa,
Ja3epbl U UX
MIPUMEHEHUS, SJIepHbIE
peaKToOpbl, MaTepUAIIbI
SIEPHBIX PEAKTOPOB,

Kon u HaumeHoBaHue
npogdeccuoHaILHOM
KOMIIeTEHIIUM;
OcHoBaHue
(npodeccuoHaANbHBIH
cranaaprt-IIC, ananus
onbITA)

I1IK-3 [1] - Criocoben
IIPOBOMTH (PU3HUCCKHE
AKCICPUMEHTBI 10
3aJaHHON METOJIMKE,
COCTABJIATH OIMKMCAHMS
ITPOBOMMBIX
HCCIICAOBAHUIA,
OTYETOB, AHATHU3Y
pe3yIbTaTOB U
MOJITOTOBKE HAYYHBIX
myOmuKanui

OcHosanue:
[TpodeccuonanbHbIN
crangapt: 40.011

IK-15.1[1] -
Cnocoben
OCYIIECTBIISATh TTOUCK,
XpaHeHue, 00paboTKy u
aHanu3 uHOpMAaIU U3
pa3IMYHBIX
HCTOYHUKOB U 0a3
JAHHBIX, IPEICTABIIATh
ee B TpedyeMom

Kon u
HAHUMEHOBAaHHE
HHINKATOpa
AOCTHKECHUS
npogeccuoHaTIBLHOM
KOMIIeTeHIIUH

3-11K-3[1] - 3HaTh
OCHOBHBIE
(bu3nuecKre 3aKOHBI U
MeTOAbl 00pabOTKH
JaHHBIX ;

V-IIK-3[1] - ymeTs
paboTath 1Mo
3aJIaHHOM METOJINKE,
COCTaBIISITh OMUCAHUS
MIPOBOAMMBIX
HCCIICIOBAHUM U
OTYETHI,
MOITOTaBIIUBATh
MaTepUabl IS
HAYYHBIX

My OJIMKAITUi;
B-TIK-3[1] - BnageTh
HaBbIKaMU
MIPOBEICHUS
(bU3UIECKUX
IKCIIEPUMEHTOB TIO
3aJIaHHOM METOJINKE,
OCHOBaMU
KOMITBIOTEPHBIX U
MH(POPMALIMOHHBIX
TEXHOJIOTHI, HAy4YHOU
TEPMHUHOJIOTUEN
3-IIK-15.1[1] -
METOIbI
OCYIIECTBIICHUS
MOVCKA, XPAHCHUS,
00paboTKH M aHaIM3a
uHpOpMaLUU U3
pa3IMYHbIX
MCTOYHUKOB U 0a3
JAHHBIX, METO/IbI




MPOBEACHUE
SKCIIEPUMEHTOB I10
3aJJaHHON METOJNKE,
COCTaBJICHUE ONUCAHMS
HpOBOILI/IMBIX
HCCIEI0BAHUN U aHAIN3
pe3yabTaToOB

SJIEPHBIE MATEPUAITBI U
CHCTEMBI 00eCTICUCHHUS
MX 0C30IMaCHOCTH,
YCKOPHUTEITH
3apsHKEHHBIX YACTHII,
COBpEeMEHHas
ANEKTPOHHAS
CXEMOTEXHHUKA,
ANEKTPOHHBIE CHCTEMBI
SIIEPHBIX U (PU3HIECKUX
YCTaHOBOK, CHCTEMBbI
ABTOMATH3HPOBAHHOTO
yIpaBIeHUS sIIEPHO-
bu3mIecKuMuU
yCTaHOBKAMH

aTOMHOE SJIPO,
3J€MEHTapHbIE
YaCTHUILI U IJIa3Ma,
KOHJIEHCUPOBaHHOE
COCTOSIHUE BEILIECTBA,
Ja3epsl U UX
MIPUMEHEHUS, SJIePHBIC
peaKTophl, MaTepUabl
SIIEPHBIX PEAKTOPOB,
SJIEPHbIE MaTEPUAIIBI U
CHCTEMBI 00€ecIIeYeHus
uXx 0e30IacHOCTH,
YCKOPHUTENIH
3apsOKCHHBIX YaCTHIL,
COBpEMEHHas
AJICKTPOHHAS
CXEMOTEXHHUKA,

¢dopmare c
WCTIOIb30BaHUEM
MH(POPMAIMOHHBIX,
KOMITIBIOTCPHBIX 1
CETEBbIX TEXHOJIOTUN

OcHosanue:
[TpodeccuonanbubIN
cranzapt: 40.011

MK-15.2 1] -
Cnoco0OeH
o0OpabaTsIiBaTh,
HHTETPUPOBATH U
MPEACTABIATH
pe3yJIbTaThl HAyIHO-
HCCIIEN0BATENLCKUX
paboT Mo KOHTPOJIEM
PYKOBOIHUTENS

OcHnoeanue:
[TpodeccnonanbHbIN
crangapt: 40.011

NIPEJCTAaBIICHUS €€ B
TpedyemoMm (hopmare
C UCTIOJIb30BaHUEM
WH(POPMAIIMOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHH;
V-TIK-15.11] -
OCYIIECTBIISTh TIOUCK,
XpaHeHue, 00paboTKy
Y aHaJIH3
uHpOpMaLUU U3
Pa3IMIHBIX
HCTOYHUKOB U 0a3
JaHHBIX,
NIPEJCTABIATH €€ B
Tpedyemom (hopmare
C UCIIOJIb30BaHUEM
MH(DOPMAIIMOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX TCXHOJIOTHH ;
B-IIK-15.1[1] -
METOJaMHU
OCYILIECTBIICHUS
MIOWCKA, XpaHEHHUSI,
00paboTKH U aHaIN3a
uH(pOopMaLnU U3
pa3IMYHBIX
HMCTOYHHUKOB U 0a3
JAaHHBIX, METOIaMU
MIPEICTaBIICHHS €€ B
Tpedyemom hopmaTte
C MCIIOJTb30BaHUEM
MH(OPMALIMOHHBIX,
KOMITBIOTEPHBIX H
CEeTEBbIX TEXHOJIOTUI
3-IIK-15.2[1] -
MeTObI 00paboTKH,
WHTETPUPOBAHUS U
MIpeICTaBICHHU
pe3yIbTaTOB HAYYHO-
HCCIIEeIOBATENbCKUX
pabor ;

V-TIK-15.2[1] -
o0pabaTsIBaTh,
UHTETPUPOBATH U
MIPECTABIIATh
pe3yNIbTaThl HAYYHO-
MCCIIEIOBATENLCKUX
pabor ;

B-IIK-15.2[1] -
MeToaaMHu 00paboOTKH,
WHTETPUPOBAHUS U




MIPOBEACHUE
SKCIIEPUMEHTOB I10
3aJaHHON METOINKE,
COCTaBJICHUE OITMCAHUS
HpOBOI[I/IMI)IX
HCCIIENOBAHNM 1 aHAJIN3
pe3yabTaToOB

ANEKTPOHHBIE CHCTEMBI
SIIEPHBIX U (PU3HIECKUX
YCTaHOBOK, CHCTEMBbI
ABTOMATH3UPOBAHHOTO
yIpaBIeHUS sIIEPHO-
bu3IIecCKuMU
yCTaHOBKAMH

aTOMHOE SIJIPO,
JJIeMEHTapHbBIE
YaCTHIBI U IIJ1a3Ma,
KOHJCHCUPOBAHHOE
COCTOSIHHE BEIIIECTBA,
Ja3epsl U UX
MIPUMCHCHHUS, SICPHBIC
pEeaKTophl, MaTEpUaIbl
SIIEPHBIX PEAKTOPOB,
SJIEPHBIE MaTEPUAIIBI U
CHCTEMBI 00SCIICUCHUS
HX 0C30IMaCHOCTH,
YCKOPHUTEITH
3apsHKEHHBIX YACTHII,
COBpEMEHHas
ANEKTPOHHAS
CXEMOTEXHHUKA,
ANEKTPOHHBIE CHCTEMBbI
SIEPHBIX U (PU3HUECKUX
YCTaHOBOK, CHCTEMBbI
ABTOMATH3UPOBAHHOTO
yIpaBICHUS sIIEPHO-
buzmIecKuMu
yCTaHOBKAMH

IK-15.3 [1] -
Crnioco0eH K y4acTuio B
HAYYHBIX
UCCIIEIOBAaHMSIX B
obnactu GU3MKY sSApa U
9acTull, KocMopu3nke
¥ KOCMOJIOTHH, K
CaMOCTOSATEIILHOMY
OTIpEICIICHUIO
HEOOXOIAUMBIX CPEICTB
U K UX UCIIOJIb30BAHUIO
IUISL peILICHUS
MOCTABJICHHBIX 33144

OcHosanue:
[IpodeccrnonanbHbIit
crangapt: 40.011

MNpEACTaBJICHUA
pe3yJIbTaTOB HAYYHO-
HCCIIeIOBATENIbCKUX
pabort

3-IIK-15.3[1] -
METOIbI
OCYTIECTBIICHHS
HaYYHBIX
WCCIIEZIOBAaHMSIX B
obnactu puzukH gapa
Y YaCTHII,
KOCMO(U3UKE U
KOCMOJIOTHH, METOIBI
OIpeIeICHUs
HEOO0XOINMBIX
CPEACTB U UX
WCTIOIB30BaHUS TSI
pereHus
MOCTABJICHHBIX 32134,
V-TIK-15.3[1] -
BBITIOJIHATH HAYYHBIC
UCCIIeIOBaHMS B
o0nactu (GU3MKH siIpa
Y YacTHIL,
KOCMO(U3UKE U
KOCMOJIOTHH,
CaMOCTOSITEITEHO
OIpeIeNATh
HEOO0XOINMBIE
cpeacTBa U
WCTIONB30BATh MX JIJIS
pereHus
MOCTABJICHHBIX 33134,
B-TIK-15.3[1] -
METOJaMHU
OCYILIECTBIICHHS
HAYYHBIX
UCCIIEIOBAaHMSIX B
obmactu pu3ukm sapa
Y YaCTHII,
KOCMO(HU3HKE U
KOCMOJIOTHH,
METOJaMHU
OIpeIeTICHUS
HEOOXOTUMBIX
CPEICTB U UX
WCTIOIB30BAHUS JUTS
penieHus
MOCTABJICHHBIX 33144




W3YYCHHE U aHAIIN3
HAay4YHO-TEXHUYECKOU
uHpopManuy,
OTEYECTBEHHOTO U
3apy0ex)HOTOo OMbITA IO
TEMaTHKe
HCCIIeI0BaHUS

pacyer u
IIPOEKTUPOBAHUE
JIeTajiel U y3JIOB
MalIMHOCTPOUTENBHBIX
KOHCTPYKIIHH B
COOTBETCTBUH C
TEXHUYECKUMU
3aIaHUSIMU U
HCII0JIb30BAHUEM
CTaHIApTHBIX CPEJCTB
aBTOMAaTHU3alNH
MIPOEKTUPOBAHUS;

aTOMHOE SIJIPO,
3JIEMEHTapHbBIE
YaCTHIIGI U TIJIa3Ma,
KOHJICHCHPOBAHHOE
COCTOSIHHE BEIIIECTBA,
Ja3epsl U UX
MIPUMEHEHUS, STePHbIC
peaKTOphI, MATEPHUAITBI
SJIEPHBIX PEAKTOPOB,
SIEPHBIC MaTePUAITBI H
CUCTEMBI O0eCTIeYCHUS
X O€30ITacHOCTH,
YCKOPUTENH
3apsOHKCHHBIX YaCTHII,
COBpEMEHHas
AIEKTPOHHAS
CXEMOTEXHHUKA,
AIEKTPOHHBIE CHCTEMBI
SNIEPHBIX U (PU3HUECKUX
YCTaHOBOK, CHCTEMBI
aBTOMATHU3UPOBAHHOTO
YIpaBIICHUS SACPHO-
¢buznueckuMu
YCTaHOBKAMH

IIPOEKTHBIN
pa3paboTKa SAEPHBIX U
¢bu3nueckux
YCTaHOBOK,
TEXHOJIOTUI
MIPUMEHEHUs MPUOOPOB
Y YCTaHOBOK JUIs
perucrpanuu
U3ITy4YeHUH, pa3aeneHus
M30TOIHBIX U
MOJIEKYJISIPHBIX cMeceid,
a TaKKe aHaIu3a
BEIIECTB,

IK-15.5[1] -
Crioco6eH k obmiemy
¢bu3nUuecKkoMy aHaIU3y
MIPOIIECCOB
B3aUMOJIeHCTBUS
AJIEMEHTAPHBIX YaCTHII,
uXx 3¢ PEeKTOB B
KOCMHYECKOM
MIPOCTPAHCTBE M/UITH BO
Bcenennoii B nenom

OcHosanue:
[IpodeccrnonanbHbIit
crannapt: 40.011

[TIK-4 [1] - Criocoben k
pacuery u
MIPOSKTHPOBAHHIO
3JIEMEHTOB CHUCTEM B
COOTBETCTBHHU C
TEXHUYECKHM
3a/IaHHEM,
TpeOOBaHUIMU
0€30IaCHOCTH H
npuHuunamu CDIO

Ocnosanue:
[MpodeccrnonanbHbIM
crannapt: 40.011

3-IIK-15.5[1] -
METO/1bl (PU3UUECKOTrO
aHaJIM3a MPOLECCOB
B3aUMOJCHCTBUSA
3JIEMEHTapHBIX
yacTull, uX 3¢(HeKToB
B KOCMHUYECKOM
MIPOCTPAHCTBE U/WIIH
BO BceneHHon B
LIEJIOM ;
V-IIK-15.5[1] -
OCYIIECTBIISATh
¢buznueckuil aHaIn3
MIPOLIECCOB
B3aUMOJEHCTBUSA
3JIEMEHTapHBIX
qacTull, ux 3¢(PeKToB
B KOCMHUYECKOM
IIPOCTPAHCTBE W/UIU
BO Bcenennoi B
LIEJIOM ;
B-IIK-15.5[1] -
METOJlaMU
(bu3nyecKoro aHamuza
IIPOLIECCOB
B3aUMOJCUCTBUSA
2JIEMEHTapHBIX
yacTull, uX 3¢(HeKToB
B KOCMUYECKOM
IIPOCTPAHCTBE U/WIIH
BO Bcenennon B
LEJIOM

3-T11K-4[1] - 3HaTh
TUTIOBBIE METOANKHU
TJTAHUPOBAHUS U
MPOEKTUPOBAHUS
CHUCTEM ;

V-TIK-4[1] - ymeTtb
HCIIOJIb30BATh
CTaHIapTHbHIE
CpeacTna
aBTOMATU3AINH
MIPOCKTUPOBAHMUS;;
B-I1K-4[1] - B1aaeTs
METOJaMu pacuera u
MPOEKTUPOBAHUS
JieTajel U y3JIOB
MPUOOPOB U
YCTaHOBOK B
COOTBETCTBUH C
TEXHUYECKUM




pa3paboTKa IpOEKTHOM
1 pabouelt TEXHHYECKOM
JIOKYMEHTAIlUH,
opopmiieHne
3aKOHYEHHBIX
MTPOEKTHO-
KOHCTPYKTOPCKHX
pabort

3aJlaHuEM ,
TpeOOBaHUSIMHU
0€301acHOCTH U
npuniunamu CDIO

paspaboTka u [IK-15.7 [1] - 3-1IK-15.7[1] -
TEXHOJIOTUHU Criocoben METOTbI
MIPUMEHEHHUS TPUOOPOB | MPOEKTUPOBATH U MIPOEKTUPOBAHUS U
Y YCTaHOBOK JUIS CO3/1aBaTh HOBBIC CO3J/TaHUST HOBBIX
aHallu3a BEIECTB MPOJYKTHI M CHCTEMBI U | TIPOYKTOB U CUCTEM;
MIPUMEHSATH V-TIK-15.7[1] -
TEOPETUYECKHUE 3HAHUS | MPOCKTHUPOBATH U
B pEAIbHOM CO3/1aBaTh HOBbIE

PIH)KCHCpHOﬁ IIPaKTHUKE MPOAYKTBI U CUCTCMBIL

" IPUMCHATH

OcHosanue: TEOPETUUYECKUE

[TpodeccnonanbHbIN 3HaHUS B peaIbHOMN

cranzapt: 40.011 MH)XEHEPHOU
MIPaKTHKE;
B-IIK-15.7[1] -
METOJIaMu

MMPOCKTUPOBAHUA U
CO31aHus HOBBIX
IPOAYKTOB U CUCTEM

4. BOCIIMTATEJIbHBINA IOTEHIIUAJI JUCHUATLJIAHBI

Hanpasnenus/nienu
BOCIIMTAaHUA

3amaun BocniuTaHus (KOx)

BocnuraTenbHbIi DOTEHIIMAT JUCITUILINH

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUIIIUHBI

Pazgensl yqe6H01>'1 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (bOpMLI KOHTPOJIA:
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YpOBHE MOpSI.
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* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OamioB moikHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W

(unn) 3K3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllUU Pa3elioB:

O603una | [TosiHOe HaMMeHOBaHME

YeHue

KN KoHTposb no nroram

€) DK3amMeH

KAJIEHJIAPHBIN IIIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

" qac. , yac. yac.
7 Cemecmp 16 16 0

1-8 BBenenune. OBomonus Beesennoii. I'anaktnueckne 8 8 0
KOCMHUYeCKHE JTYYH.

1 Brenenne Bcero ayiuTopHBIX 4acoB
Brenenue. Kocmudeckue nyun: OCHOBHBIE (PU3UUYECKHE 2 | 0 | 0
OnpeeeHUs U SKCIIEPUMEHTAIbHBIE CBEICHUS O MOTOKAX U Ownnaitn
SHEPreTUYECKOM PACIPEACIICHUU B OKOJIO3EMHOM 0 0 0
KOCMHUYECKOM MpocTpaHcTBe. Ponb hU3HKN KOCMHUYECKUX
nydel B PyHIaMEHTAbHBIX U MPUKIIATHBIX UCCIIETOBAHUIX
BceneHHOM 1 OKpY’KaloIIEero NpoCcTPAHCTBA.

2 Pacmupsiromasicss BeesieHnast Bcero ayutopHbIx 4acoB
O0630p 3BOIOLMOHHON KapTHHBI MUpa OT boJbIoro B3peiBa 10 | 2 | 0 | 0
dbopmupoBanus ['anakTuk, 3BE3/1 U MIaHETAPHBIX CUCTEM. Omniaiig
Pacmmpsiromasics Beenennas u 3akon Xa006mna; TéMHas 0 0 0
Martepus U TEMHas SHeprusi Bo BeeneHHOM.

3 0030p 3KCNIEPUMEHTAIBHBIX JAHHBIX Bcero ayiutopHsIx 4acoB
0O0630p PKCHIEPUMEHTATbHBIX CBEIEHUH O MOTOKAaX 2 [0 [0
KOCMHMUYECKHX JIyuyel B OKOJIO3€EMHOM IIPOCTPAHCTBE U UX Ownunaitn
coBpeMeHHasi nHTepnperanus. Kimaccupukammsi KOCMUIECKUX | () 0 0
JIy4en.

4 lanakTuyeckue KOCMUYECKHUE JTyUH Bcero ayutopHbIX 4acoB
lManakTnueckre KOCMUYECKUE JTyUYH: OCHOBHBIE U3BECTHBIE U 2 | 2 | 0
TUMOTETHYECKHE (HanmpuMep, «TEMHAsD) MaTepus) UCTOYHUKY, | OHiaiiH
0030p MEXaHU3MOB I'€HEPAIMU U YCKOPEHHUS. 0 |0 |0

5 BHeranaktuiyeckne KOCMU4eCKHe JIyYd Bcero ayiutopHsIxX 4acoB
Breranakruueckne KOCMUYECKHE JTy4YHd (CBEPXBBICOKHX 0 | 2 | 0
SHEPrHii): OCHOBHBIE HICTOYHHUKH, MEXaHU3MBbI T€HEpaIlUU U Omnnaitn
yckopenust. Dddexr I'peiizena-3anenuna-Kyspmuna. 0 |0 |0

6 Kocmuueckue gyuu B ['aiakTuke Bcero ayiuTOpHbIX 4acoB




Crpykrypa Nanaktuku. [IpoxoxaeHue ranakTHueCKIX
KOCMHUYECKHX JIy4eil uepe3 MeK3Be3HOe IPOCTPAHCTBO:
obrmiee ypaBHeHue niepenoca. O030p pa3IMuHbIX MOJIEIeH
pacnpocTpaHeHUs] KOCMHUYECKUX JIydel (0ITHOpOHAs,
g dy3uoHHAS U Ap.).

0 | 2 | 0

Omuiaiig

7 Kocmuueckue jayun B I'anaktuke Bcero ayiuTopHbIX 4acoB
N3menenune sHepreTHyeckoro CrekTpa (10yCKopeHue) u 0 | 2 | 0
XUMHUYECKOT0 COCTaBa raJlakTUYECKUX KOCMUYECKUX JTy4yell B Ownnaitn
MEXK3BE3THOM cpelie. AHTUYACTHIII B raJaKTUYECKUX 0 0 0
KOCMHUYECKHX JIydax.

8 Kocmuueckue ayun B I'esimocdepe Bcero ayIuTOpHBIX 4acoB
Crpykrypa renuocdepbl; MEXITIAaHETHOE MAarHUTHOE T0JIe U 0 | 0 | 0
COJIHEYHBIN BeTep. [IpoXokIeHHEe rallaKTHYECKUX Ounaiin
KOCMHUYECKHX Jy4eill uepes renrocdepy: odiiee ypaBHEHHE 0 0 0
nepeHoca. BiusiHue coHEeYHOM aKTUBHOCTH Ha BapHalliu
MOTOKA TrAJIAKTUYECKUX KOCMUYECKUX JTyUeil.

9-16 CouHeunble kocMuueckne gy4n. KocMnueckne j1yun B 8 8 0
0K0.103eMHOM npocTpaHcTBe. KocMuyeckue Jiyun Ha
YPOBHE MOPH.

9 AHOMAJIbHbIE KOCMHYECKHE JIy4H. Bcero aynutopHbIX 4acoB
AHOMaJIbHbIE KOCMUYECKUE JTYUH. 0 | 2 | 0

Ownnaitn
0 |0 |0

10 CoganHue Bcero ayiuTopHbIX 4acoB
O6mee npencrasieHue o crpoernu ConHia. ['enepamms 0 | 2 | 0
COJIHEYHBIX KOCMUUYECKHX JIyuel U UX paclpoCTpaHECHUE B Omnutaiin
MEKIJIaHETHOM TIPOCTPAHCTBE. 0 | 0 | 0

11 Kocmuueckue jiyun B Maruutocgepe 3emiiu Bcero ayiuTopHsIX 4acoB
Marnutocdepa 3emnu. J[BrxeHne 3apsyKeHHbIX YaCTHIL B 0 |2 [0
MarHuTHOM nojie 3emun. ['eoMarHuTHas cucTemMa KOOpIuHAT Omnuaiin
(Mak-HMnBaiina). )KecTKOCTh reOMarHuTHOTO 0Ope3aHusl. 0 | 0 | 0

12 Kocmuyeckue Jiyuu B 0K0J103¢eMHOM NPOCTPAHCTBE Bcero ayauTopHbIX 4acoB
KocMmuueckue jiydu B OKOJI03€MHOM MPOCTPAHCTBE: alib0e0, 0 | 2 | 0
KBa3M3aXBAaYCHHBIC M 3aXBaUY€HHbIE MATHUTHBIM MoJieM 3eMid. | OHnaifH
PanuannonHslil mosic 3eMiu: cCocTaB M MPOCTPAHCTBEHHOE 0 0 0
pacnpe/iesieHre 3aXBaYeHHbIX YaCTHIL.

13 KocMmuueckue 1yqyu B atmocepe 3emiu Bcero aynutopHsix 4acoB
OO01ue cBeieHNs O MPOXOKASHUH MEPBUYHOTO KOCMUYECKOTO | 2 | 0 [0
u3IydeHus yepe3 armocdepy. SnepHslil u aekTpoMarHuTHEIN | OHjaiiH
Kackaapl. COCTaB KOCMUYECKHUX JIy4el Ha YPOBHE MOPS. 0 |0 | 0

14 MeTobl perucTpauu KOCMUYECKUX JIydei Bcero ayutopHbIX 4acoB
O0630p METOJIOB PETUCTPAIIMH U U3YICHUS KOCMUYECKUX 2 | 0 | 0
my4eit. OCHOBHBIE MTO/I36MHbBIE M HA3€MHbIE SKCIIEPUMEHTHI 10 | OHaiiH
PETMCTPALMU KOCMUYECKHX JTydeid. 0 |0 |0

15 MeToabl perucTpauu KOCMUYECKUX JIyYen Bcero ayiuTOpHBIX 4acoB
00630p METOIOB PETUCTPAITUN U U3YICHHS KOCMUYECKUX 2 | 0 | 0
nydeid. OCHOBHbBIE KOCMUYECKHUE IKCIIEPUMEHTHI 10 Omnutaiin
pEerucTpanuy KOCMHYECKUX JTydeil. 0 |0 |0

16 HanpagJieHus1 pa3BUTHSA KOCMHUYE€CKHUX HCCJIe0BAHNUI B Bcero aynutopHsix 4acoB
O/1mzKaiilee BpemMs 2 [0 [0
HoBble mpoeKThl 1 3KCIIepUMEHTaIbHbIE YCTAHOBKH B 007acTH | OHaiiH




(U3MKN KOCMUYECKHX JTy4yell Ui (yHIaMEeHTaNIbHbIX U 0 0 0
MIPUKJIAHBIX UccienoBannii Beenennoit u 6mmxHero Kocmoca.
I'moGanbHBIf MOHUTOPUHT OKOJIO3€MHOTO KOCMHUYECKOTO
MPOCTpaHCTBA (KOCMHUYECKAs TIOro/1a, CEMCMOMAarHuTOC(hepHbIC
CBSI3H U JP.).

CokpallieHHbIC HAUMEHOBAHMS OHJIAH OMIUIA:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
11JI ITonmHOTEKCTOBBIE JCKIIMU
BM Buneo-marepuainsl

AM Aymo-marepualsl

I1p3 [Ipe3enTanmun

T Tectbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MaTEpPHUAJIbI
ncC M HTEepaKTUBHBIN CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B xome nmpoBemeHHMs ~— JIGKIMA  HCIONB3YeTCS  MYJIbTHMEIUHHOE  00OpyIOBaHUE,
WLUTIOCTPATHBHBIN MaTeprai B popMe KOMIBIOTEPHBIX MPE3CHTAIMK U 00pa30BaTEIbHBIX MAaTEPUAIOB
3 LMS u 351eKTpOHHBIX PECYpCOB.

7. ®OHJA OHEHOYHBLIX CPEJACTB

@DOHJ| OLIEHOYHBIX CPEACTB IO TUCIUIUIMHE 00ECIeUnBaET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus (KOMMETEHIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSTHN TEKYIIETO,
pyOexKHOTO U IPOMEKYTOUHOTO KOHTPOJIS IO JTUCIUILTHHE.

Cesi3p Mexay GOpPMHUPYEMBIMH KOMIIETCHIUMSIMUA W (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
MpeJCTaBIIeHA B ClIeAyIONIeH Tabnuie:

KOM]’[ETCHIII/IH I/IH)IHKaTOPLI OCBOCHUA ATTECTaIII/IOHHOC MeponpmlTne
(KII 1)
TK-15.1 3-1K-15.1 KU-8, KI-16
V-TIK-15.1 KU-8, KU-16
B-TIK-15.1 KU-8, KU-16
TIK-15.2 3-1IK-15.2 KU-8, KI-16
V-IIK-15.2 KU-8, KU-16
B-TIK-15.2 KI-8, KI-16
TK-15.3 3-1TK-15.3 KU-8, K1-16
V-TIK-15.3 KU-8, KU-16
B-TIK-15.3 KU-8, KU-16
TK-15.5 3-1K-15.5 KU-8, KU-16
V-TIK-15.5 KI-8, KI-16
B-TIK-15.5 KU-8, KU-16
TIK-15.7 3-1IK-15.7 KI-8, KU-16




VY-1IK-15.7 KH-8, K1-16
B-IIK-15.7 K-8, KH-16
[1K-3 3-11K-3 9, KU-8, K1-16
B-IIK-3 9, KH-8, KI-16
VY-I1K-3 9, KU-8, K1-16
[1K-4 3-11IK-4 9, KU-8, K1-16
B-IIK-4 9, KH-8, KI-16
VY-11K-4 9, KU-8, K1-16

HIxkanbl oneHKH 00pa3oBaTeNbHbBIX 10CTHKEHUI

[IIkana Kaxa0ro KOHTPOJIBHOTO MEPONPUATHS JEXUT B mpeaenax oT 0 JO yCTaHOBIEHHOTO
MaKCUMaJIbHOTO OaJila BKIIIOUMTENbHO. MITOroBast arrecranus no AMCLUUILUIMHE oneHuBaercs no 100-
0ayuIbHOM IIKaje W MpeAcTaBiIsieT coboil cymmy OanioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIOJIHEHUU
3aJlaHui B paMKax TEKYILEro U IPOMEKYTOUYHOTO KOHTPOJIS.

HToroas omieHKa BBICTABISETCS B COOTBETCTBUHU CO CJ'IC,I[yIOIJ.[CfI IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0amuIoB OaJIbHOM IIKaJe ECTS y4e0HOH TUCIUIUIMHEI

OlleHKa «OTIINYHO» BBICTABIISACTCS
CTYJIEHTY, €CIIH OH IIyOOKO M IIPOYHO
YCBOWJI TIPOTPAMMHBIN MaTepua,
HCYEPIIBIBAIOIIE, TOCIIEN0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO €ro
U3J1araet, yMeeT TECHO YBSI3bIBATh
TEOPHUIO C PAKTUKOM, UCIONB3YET B
OTBETE MaTepuai MOHOTrpaduyecKoi

JINTEPATYPBI.
85-89 B OlLIeHKa «XOPOII0» BBICTABIIACTCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJO 3HAET

Marepuall, rpaMOTHO U 110 CYHICCTBY
nsjaaract €ro, He JOIyCKasa

D CYIIECTBECHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 O1ieHKa «yIOBICTBOPUTEIHLHOY

BBICTABJISICTCSA CTyI[eHTy, €CJIM OH UMECT
3HAHUSA TOJIBKO OCHOBHOI'O MaTepHaa,

3 - HO HE YCBOWII €r'0 JIETANIEH, JOIyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJOCTATOYHO TPABHUIILHBIE
(opMyNIHUPOBKH, HAPYILICHHS
JIOTUYECKOH MOCIIE0BATEIBHOCTH B
U3JI0KEHUHU IPOrPAaMMHOI0 MaTepuala.

Or1eHKa «HEYTOBICTBOPUTEITHHOY
BBICTABJISETCS CTYACHTY, KOTOPBIH HE
3HAET 3HAYNUTEIILHON YacTh
MPOrpaMMHOI0 MaTepraa, I0IMyCKaeT
o 60 2— F CyleCTBeHHbIC o1mnOKu. Kak npasuo,
e «HEYO0811eMBOPUMETLHOY OLICHKA «HEYIOBICTBOPUTEIILHOY
CTaBUTCS CTYJCHTaM, KOTOPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JIOTIOJHUTENILHBIX 3aHATHI 110

COOTBETCTBYIONIEH AVCIHMILINHE.




8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCUUIIIAHBI

OCHOBHAA JINTEPATYPA:

1. O b 48 Beexnenue B pusuky kocMoca : , Mocksa: @usmarnut, 2014

2. DN JI 84 ®dusznueckas kocmoaorus : , Mocksa: ®uzmariut, 2012

3. DU @ 94 dynnameHTanbHble KocmMudeckue uccaeaopanus K. 1 Actpodusuka, : , 2014

4. 52 I'l 7 DxcriepuMEeHTHI TI0 UCCIIEOBAaHUIO TIPUPO/IBI TEMHOM MaTepuu : yaeOHoe mocobue, Mocksa:
HUAY MUOU, 2014

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 52 JI12 JIabopaTopHblii mpakTUKYM "MOHUTOPUHT paHalliOHHON 00CTaHOBKHU OJIMKHEro kocMoca"
: yaeOHOe ocobue tst By30B, pell. : A. M. Ianbniep, Mocksa: MUDU, 2008

2. 55 P15 PagnannonHble ycioBHs B KOCMHUYECKOM MPOCTPAHCTBE : yueOHoe nmocodue, pex. : M. H.
ITanaciokx, Mockpa: MI'Y, 2006

I[MPOIr'PAMMHOE OBECITEYEHUE:

CrnenuaibHOE TIpOorpaMMHOE o0ecriedeHue He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrenuaibHOE MaTepUaIbHO-TEXHUYECKOE oOecieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

1. C camoro Hayana 3aHATUI MO Kypcy OOpaTUTh BHMMaHHE Ha TO, YTO MHOTHE IyHKTHI
IIpOrpaMMbl BCTPEYAIUCh B Kypcax AIepHOW (U3UKH, (U3MKK DJIEMEHTapHBIX YacTHUI], METOAOB
peructpanuu yactull. beuto Ob1 11e1ecoo0pasHo BCIOMHUTD O HUX.

2. IlenecooOpa3HO B COOCTBEHHOM PACHOPSHKEHUN UMETh PEKOMEHI0BaHHbBIE TIOCOOMS.

3. LlenecooOpa3Ho mpocMaTpuBaTh HaY4YHYIO JIMTEpaTypy, HayyHble U Hay4YHO- HOITYJISPHbIC
KypHaibl: «Ycrnexu ¢uszndeckux Hayk», «Kocmuueckue uccrnemoBanus», «llpupoma », «B mupe
Haykw», «Hayka u )xu3Hb», HayuHsle )xypHaisl HUAY MUDU:



4. B HUAY MUOU umeercs uenblii psijag HaydHbIX Tpymil, paboTaromux B 001acTH
KocMHueckux uccnegoBanuil. Llenecoodpasno BeimonusaTs HWUP B 3TuX rpymnmnax, nocemars Hay4YHbIE
CEMHUHAaphl U LUKJI JIEKIUH «3eMis 1 Beenennasy.

11. YYEBHO-METOJWYECKHE PEKOMEHJIAITAM JIJISI TPEIIOJIABATEJIEM

1. AKneHTHpoBaTh BHHMAHHE CTYJCHTOB Ha COBPEMEHHBIX HCCIIEIOBAHUSIX KOCMHUYECKHX
JTy4dei.

2. [IlokazaTp pemarollyl0 poJib OSKCIEPUMEHTOB U HAOMIOJEHHM B COBPEMEHHBIX
MIPEJICTABJICHHUIX O CBOMCTBAX KOCMUYECKOTO H3ITYUCHHUS.

ABTOp(BI):

laneniep Apkaauit MouceeBud, 1.¢.-M.H., mpodeccop



