degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: BBenenue B pu3MKy Miaa3Mel
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: ITy4xoBO-11a3MEHHbIE CUCTEMBI M TEXHOJIOTHH

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa JIOTHCTHYECKUX CHCTEM U TeXHOJIOTUi

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: H.JI. Anekcannpos, a-p ¢hu3.-mar. Hayk, mpodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl JIOTUCTHIECKUX cucTeM U TexHonoruit 04.06.2020



AHHOTANMA

B kypce paccmarpuBaioTcs OCHOBHBIE TOHSTHSI M CBOMCTBA HU3KOTEMIIEpAaTypHOU IUIa3Mbl, €€ OTIUYHE OT
HEUTPAIIBHOTO W CIa00MOHM30BAHHOTO Ta30B, €€ NPOSBICHHS B MPUPOJAC W TPUIOKECHHS B COBPEMEHHBIX
TEXHOJIOTHUSX.

Kypc conmepxxur B cebe 00Cyx)AeHIE TeHepaliy U CYIECTBOBAHUS IJIa3Mbl B aTMocdepe 3eMiTi, B KOCMOCE U
nabopatopur. 3HAYMTENILHOE BHHMAaHUE YJAEseTCS OCHOBHBIX CBOMCTBaM IDIa3Mbl, BKJIOUash ee
KBa3UHEUTPaNIbHOCTh. PaccMaTpuBalOTCsl 3JIEMEHTApHBIC MPOLIECCHl B MIIa3ME M UX OINUCAHHE HAa OCHOBE
CEUEeHHUU paccesiHHsl MPH CTOJIKHOBEHHWH YacTUIl. boiblioe BHMMaHWE YAENsSeTCs MpoleccaM IMepeHoca B
IJ1a3Me U OTHCHIBAIOIIUM 3TH TPOIecChl KodddunmenTaM. M3yqaroTcst ICTOYHUKHY TUIa3MBI, B TOM YUCIE — Ha
OCHOBE Ta30BOTO pa3psijia, IMyYKOB 3apsDKEHHBIX YACTHUI[ U IYYKOB JIa3epHOTO H3My4deHus. JleMoHcTpanuu
MIPWIOKEHUH TIIA3MBI BKJIIOUAOT B C€0sl HICTOUHWUKH U3IyYEHUs, TIAa3MOXUMUI0, 00pabOTKY M OYHCTKY Ta30B
U JKUJIKHX Cpel, O30HATOPBI, IUIa3MEHHBIE METOIbl B MHUKPODJIEKTPOHHUKE, HAHECEHHE TOHKUX CJIOEB,
00paboOTKy TOBEPXHOCTH, IIa3My B MEIUIIMHE, IJIa3My B CEIIbCKOM XO3SHCTBE, CTUMYJIMPOBAHHOE TLIA3MOM
TOpEeHHE U TUIa3MEHHYIO a3POANHAMUKY.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

O3HAaKOMJICHHE CTYJICHTOB C OCHOBaMH (M3MKM IUIa3Mbl, €€ NPOSABICHUSIMH B IIPUpONE U
MIPWIOKEHUSMHU B COBPEMEHHBIX TEXHOIOTHSIX.

33]13‘[1/[ JAUCHUIIINHBI

*  O3HAKOMJICHHE CTYJIEHTOB C ()yHJIaMEHTaJIhHBIMA OCHOBaMH (DM3WKH IIIa3Mbl U €€ OTIHYUSIMU OT
JIPYTHX COCTOSTHUI BeIlleCTBa;

* JIEMOHCTpAalLUs CTYJEHTaM IPUMEPOB CYIIECTBOBAHUS IUIa3Mbl B IIPUPO/IE;
* JIEMOHCTpalUs CTYAEHTaM IIPUMEPOB IPUI0KEHU I1JIa3Mbl B COBPEMEHHBIX TEXHOJIOTUSX;

*  (opMHpOBaHME HaBBIKOB KOJMYECTBEHHBIX OIIEHOK OCHOBHBIX IAapaMeTpPOB, XapaKTEPH3YIOIIUX
CBOICTBA MJIa3MBI.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.1 Ananuzupyer npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TOWCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyalldd Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruro JOCTHKEHUS
[IOCTABJICHHON 1eJIM Kak I10CJIE0BaTeIbHOCTh I1aroB,
NpEeNBHUIA PE3YNIbTaT KakJOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUPyEeMOI
JEATEIBHOCTH M Ha B3aUMOOTHOIIEHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

OIIK-1.1 3HaeT W cHocoOGH  WCIONb30BaTh B
Mpo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4HbIC 3HaHUS B 00JacTH (PU3NKO-MaTeMaTHIECKUX HayK

Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.2 Cnocoben 0600mars ¥ KpPUTHYECKH OIICHUBATH
OIBIT M PEe3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHATBHOM e TEIbHOCTH

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON

IIK-1 CnocobeH cTtaBuTh, hOPMaIHU30BLIBATE U |ACATCIIBHOCTH




pemarh 3a/1auu, B ToM uncie pa3padarsiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHUH M MTPOIECCOB, OLIEHNBATH KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHUecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pE3yNbTaThI

3. IlepeyeHb MVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI
3HaTh:
* OCHOBBI (PM3UKH IUIa3MBI ¥ €€ OTIMYHS OT APYTUX COCTOSTHUI BEIECTBA;
* TIpPUMEPHI CYIIECTBOBAHUS IJIa3Mbl B €CTECTBEHHBIX YCIOBUSX;
* IpUMEPbl COBPEMEHHBIX IIa3MEHHBIX TEXHOJIOTUI;
* TIapaMeTphl U LEJIeBbIC XapAKTEPUCTUKHU TNIA3MEHHBIX CUCTEM TEXHOJIOTHYECKOTO Ha3HAYCHUSI.
YMETh!
* TPUMEHSTH HAa MPAKTUKE OCHOBHBIC OHATHUS, MCIONb3YyeMbIC B (PU3HKE IIa3Mbl;
* BBIIOJHATH OLIEHKH OCHOBHBIX I1apaMETPOB, XapaKTEPU3YIOLUX IUIa3My B IPUPOAHBIX YCIOBUSX;
. BBINIOJIHATh OLIGHKM OCHOBHBIX [AapaMETPOB, XapaKTEPHU3YIOLUIMX IUIa3My B COBPEMEHHBIX
TEXHOJIOTUSIX;
* BBIIOJHATH (PU3MUECKOE U KOMITBIOTEPHOE MOJIEIMPOBAHUE MPOCTEHIINX SBJICHUHN B IJIa3Me.
BJIAJICTh:
* HaBBIKAMH OCBOCHHS OOJIBIIOr0 00beMa MEXAUCHUIUIMHAPHON U CIIEHUANbHON HH(pOpMaLny;
*  KyJIbTypoH IOCTaHOBKM 337ad B oOiacTu (pU3MKM IJIa3Mbl, HaBBIKAMH OIICHOK IIapaMETPOB H
CBOWCTB IJIA3MEHHBIX CUCTEM.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunaper | JlaGopat. paGoOTHI Camoct.
pabora
| Brenenue. IIpumepsl mwiasmel B IPpUPOAE 3 3 5
1 J1a0OpaTOpHH.
2 Uro Takoe mia3ma. Ee onpenenenue. 3 3 5
3 KBazunenTpanabHOCTh I1J1a3MBL. 4 4 5
JleGaeBckuil paanyc SKpaHUPOBAHUSI.
4 CeueHue paccesHUsT M CpelHsAA [UIMHA 4 4 6
mpobera 4yacTHIl B TJIa3Me.
5 [Ipoueccsl nMoHM3aUMK W BO30YKACHUS 4 4 6
4acTull B IJIa3Me.
6 Beenenne B mpoueccel IiepeHoca B 4 4 6
Ia3me.
7 Ucrounnkn mmasMmel.  PaspagHas  w 4 4 6
IIy4KoBas IUIa3Ma.
8 CoBpemeHHbIE TTPUIIOKEHUS TUIa3MBbl. 4 4 6
Nroro gacos 30 30 45
[TonroToBka k 3K3aMeHy 30 gac.




OO01mas TpynoEMKOCTh

135 ygac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. Beeaenue. [Ipumepsl 11a3Mbl B IPUPOJIE U JTA00OPATOPHH.

ITpenmer, nenn u 3amaun Kypca. [lnasma B arMocdepHOM 3eKTpuyecTBe, HOHOC(hEpe U KocMoce.
Hcmionp30BaHue 1I1a3Mbl B 1a00paTOpUu.

2. Yto takoe mnazma. Ee onpeneneHue.

OnpeneneHHe miasMbl U €€ OTIMYHUC OT HMOHMU30BAHHOI'O TIasa. CHa6OI/IOHI/I30BaHHa}I, HYaCTUYHO
HMOHH30BaHHAasA U IIOJHOCTbIO HOHHU30BaHHAs IJIa3Ma. HJ'Ia3MOHO,I[O6HBIe CpCabl: CI1a00MOHN30BAHHBIN
ras, SJICKTPOJIMTHI, IJIa3Ma IMMOJTYIIPOBOJHUKOB U METAJIJIOB.

3. KBazunelTpaibHOCTH Mm1a3mbl. JlebaeBckuii painyc IKpaHUPOBAHHMS.

O0s13aTeNIbHOCTD  BBITIOJHEHUSI KBa3MHEUTPAILHOCTH TUTa3Mbl. BpeMeHHOH W TpOCTpaHCTBEHHBIH
MacmTabbl HapyIIeHUs J3JeKTpoHeWTpanbHOCTH B Heil. Teopust [leGas-Xrokkens. JleGaeBckmii
paanyc SKpaHHMPOBAaHHA M €ro 3aBHUCHMOCTb OT MapameTpoB IJia3Mbl. HewpeanbHOCTH IIa3MBI.
[TapameTpbl HENIEATBHOCTH.

4. Ceuenue paccesaHuA U CpCaAHAA JJIMHA Hp06era YaCTHIl B I1J1a3M€.

CeueHue paccesHUs, 4acTOTa CTOJIKHOBEHHM M CpelHsisl JUIMHA mpobera sl 3JeKTPOHOB, HOHOB U
HEUTpaJIbHBIX YacTHI] B 11a3Me. KopoTkoaeHCcTByIOMME U NabHOAEHCTBYIONINE B3aUMO/ICHCTBHS.

5. Ilpornecchl HOHU3AIMH U BO30YKIEHHUS YaCTHIIL B TIIIa3Me.

MexaHu3Mbl MOHHM3AIUM B IIIa3Me IIpA CTOJIKHOBCHHUU ODJICKTPOHOB, MOHOB, ATOMOB MW MOJICKYIL.
BO36y>K,Z[eHI/IG BpalarciIbHbIX, KoJIcOaTeIbHEBIX U QJICKTPOHHBIX COCTOSTHHI HeﬁTpaanbe HaCTHII.

6. BeeneHne B mporecchl nepeHoca B IIa3Me.

Ilepenoc 3apsaa, 4YacTHI, MMIyJIbCa W DHEPIrHM B IuIa3Me. DJIEKTPONPOBOTHOCTH, AUDDy3us,
MTOJIBUYKHOCTB, BSI3KOCTH M TEIUIONPOBOAHOCTH IIIa3Mbl M BKJIaJ B 3TH XapaKTEPUCTUKH OTAEIBHBIX
KOMIIOHEHTOB.

7. ictounuky muasmsl. PaspsiaHas u mydkoBas 1uia3ma.

CaMocCTOosITeIbHBIE U HECAMOCTOATENIbHbIE Pa3psAbl. Pa3psiabl B MOCTOSHHBIX 3JIEKTPUUECKHUX MOJISAX,
BY u CBUY pazpsasl, na3epHad uckpa. [lnasma, cozgaBaemast 3J€KTPOHHBIME U MOHHBIMU MTyYKaMH.
dorormnazma.

8. COBpeMeHHLIC MPUIIOXKCHUS IJIa3MBbI.

Jlazepbl, UICTOYHUKHU CBETa, IJIa3MOXHMHUS, 00paO0OTKa M OYMCTKA ra30B M JKUAKHUX CpPeJl, 030HATOPHI,
IUIa3MEHHBIE METOJbl B MHUKPOXJIEKTPOHHKE, HAHECEHHE TOHKUX CJI0eB, 00paboTKa MOBEPXHOCTH,
iasMa B MEAWIMHE, IUIa3Ma B CEIBCKOM XO3SICTBE, CTHMYJIMPOBAHHOE IUIA3MOW TOpEHUE,
IUIa3MEHHAs a9POJJMHAMHUKA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)



VYuebHas ayquTopusi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Fridman A., Kennedy L.A. Plasma Physics and Engineering. Boca Raton: CRC Press, 2011. - 873 p.
2. Chen F.F., Chang J.P. Principles of Plasma Processing. New York: Plenum Publishers, 2002. - 249 p.
3. Piel A. Plasma Physics. New York: Springer, 2010. — 396 p.
4. Fridman A. Plasma Chemistry. Cambridge: Cambridge University Press, 2008. — 978 p.

JomnonHutenbpHas auTeparypa

1. Paiizep FO.I1. ®usnka razosoro paspsaa. M.: Hayka, 1987. - 592 c.
2. CmupnoB b.M. CpoiictBa razopaspsagHoit miasmel. Cankr-IlerepOypr: U3a-Bo [lonutexauueckoro
yHuBepcurera, 2010. — 362c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.maik.ru/contents/plasphys/plasphys 1 _5v31cont.htm

2. http: // mipt.ru/study/net_libr/.

3. Poccwuiickas rocymapcTBeHHas oubnmmuoTeka - www.rsl.ru, www.leninka.ru
4. Yausepcurerckas oubnuoreka ONLINE http://biblioclub.ru/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

naket Microsoft (Word, Microsoft Power Point).

B o0pazoBaTenbHOM IPOLIECCE MOTYT HCIIOIB30BATHCS MTPU HEOOXOAUMOCTH JUCTAHIIMOHHBIC 3aHATHUS U
BEOMHAPBI C UCTIOIH30BAHMEM KOMMYHHKAIIMOHHOTO IIPOrPaMMHOr0 obecriedeHust Zoom, cepBuca
Bugeotenedonnoi ceazu GoogleMeet, BeO-cepBuca Google Kiacc.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenenHoe ocBoeHue Kypca «BBemeHue B (u3MKy TU1a3Mbl»  TpeOyeT OONBINON CamMOCTOSTENHLHOM
pabotsl cTyaeHTa. B mporpamMme Kypca mpuBeIeHO MHHAMAIBHO HEOOXOAWMOE BpeMs sl paOoThI
CTyAEHTA HaJ TEMO.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHOM JIUTEPATYPBI;

— mpopaboTKy y4deOHOro marepuana (10 KOHCIEKTaM JIEKIUH W CEMHHApOB, Y4eOHOW W HaydyHOU
JUTeparype);

— MMOJTOTOBKY K KOHTPOJIBHBIM, CAMOCTOSITEIILHBIM PadOTaM U TECTaM.

PyKoBOJICTBO M KOHTPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3ybTare
aHallu3a WTOTOB KOHTPOJBHBIX, CAMOCTOSITENIHBIX PabOT M TECTOB, a TakKXe HWHAWBUIYAIbHBIX
KOHCYJIbTalUH.

[loka3zarenem BiaieHUs] MaTepUANIOM CIYXXHT yMEHHE pemiarh 3aaadd. Jias popMupoBaHUS yMEHHS
MPUMEHATh TEOPETHYECKHE 3HAHHUS Ha MPAKTHUKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3a/ad.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: IIyukoBO-1JIa3MEHHBIE CUCTEMBI U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa TOTUCTUIECKUX CUCTEM U TEXHOJIOTHUH

Kypc: 1

KBaJupuKaAnus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: H.JI. Anexcanapos, 1-p ¢u3.-mMar. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAYyK

OIIK-1.1 SHaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBHOW ~ NIeATeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHNN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIIMHBL <(BBC,I[€HI/I€ B (I)I/IBI/IKy IIJ1a3MBI» 06yqa10m1/11710${ JOJIKCH:

3HAThb:

® OCHOBBI (I)I/I3I/IKI/I IJ1a3Mbl U €€ OTVIMYUA OT APYTUX COCTOSTHUI BCIICCTBA,

¢ TPUMEPLI CYHICCTBOBAHUA I1JIa3Mbl B €CTCCTBCHHBIX YCJIOBUAX,

¢ TpUMCPBI COBPCMCHHBIX IJIa3MCHHBIX TeXHOJIOFI/Iﬁ;

¢ IapaMeTphbl U LCJICBBIC XapAKTCPUCTHUKHU MIIA3MEHHBIX CUCTEM TCXHOJIOI'MYCCKOI0 Ha3HA4YCHU .

yMeThb:

* NPUMEHSTh HAa NPAKTHKE OCHOBHBIE MOHATHUS, HCIIOIb3yeMble B (DH3HKE IIIa3MBbl;
* BBINOJHATH OLICHKH OCHOBHBIX IIAPaMETPOB, XapaKTEPU3YIOLINX IJIa3My B IPUPOAHBIX YCIOBHSAX;
. BBIIIOJIHATh OLIGHKM OCHOBHBIX I1apaMeTPOB, XapaKTEPU3YIOLIMX IUIa3My B COBPEMEHHBIX

TCXHOJIOTHUAX,

* BBINOJHATH (PU3NUECKOE U KOMIIBIOTEPHOE MOJCIMUPOBAHIE MPOCTEHIINX SBJICHUI B IUIa3Me.

BJIA1€Th:

* HaBBIKAMHU OCBOCHHS OOJBIIOT0 00beMa MEXIUCITUTUIMHAPHON U CTIeUATBHON HH(OpMAIIHNY;
*  KyJIbTypO#l MOCTAHOBKH 3a/lad B 0ONacTh ()M3WKHU IUIA3MBI; HAaBBIKAMH OIIEHOK ITapaMETPOB W

CBOMCTB IIJIA3MEHHBIX CUCTEM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




Tekyuuii KOHTPOJIb OCYIIECTBIISICTCS B (hopMe CaMOCTOATENBHBIX pabOT WM TECTOB B NMUCHMEHHOM
(dopme 1o KaxKa0H TeMe.

PyKoBOACTBO M KOHTPOJIb 3a CaMOCTOSITENBHOW paOOTOH CTyIEHTa OCYILECTBISIETCS B PE3yNbTare
aHaJIM3a UTOTOB KOHTPOJIBHBIX, CAMOCTOSTEIbHBIX PaloT, a TaKKe HHANBUAYAIbHBIX KOHCYIbTAllUi.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Wroroas arrecramus npoBonutcs B hopMe dk3aMeHa (B yCTHOH dopme).
[TepeyeHs BOPOCOB AJis MOATOTOBKH K AK3aMEHY:

1. IIpumeps! ma3msl B ipupose U nadoparopun. Kocmuueckas u nonocdepHas miazma. Ee ocHoBHbIE
napaMeTpbl. [T1aBHbIe OTIIMYHSI KOCMHYECKOH TIa3MBbI OT TUIA3MbI JTJa00paTOPHOM.

2. llonsaTtve mia3Mbl W €€ OTIMYME OT HOHM30BaHHOro rasza. CraOOMOHM30BaHHAs, YaCTHYHO
MOHU30BaHHAsl U MOJIHOCTHIO MOHM30BaHHas IuiazMma. [lnasmornonoOHblie cpenbl: c1abonOHN30BaHHbIH
ra3, 3JIEKTPOJIMTHI, [JIa3Ma MOJTyIPOBOJHUKOB U METAJIIOB.

3. KBasuneWTpanbHOCTh MJIa3Mbl M JJWHA DKPaHUPOBAaHUS. BpemMeHHOW M NPOCTPAHCTBEHHBIN
MaciuTaObl HapylleHus JJeKTpoHelTpanbHocTH B Hel. Teopust [leGas-Xiokkens. Ilonsitue
Heu/leaabHOCTH M1a3Mbl. [lapameTpsl HeuieanbHOCTH

4. CeueHne paccesiHUs, YacTOTa CTOJIKHOBEHUH M CPeAHsAs JJIMHA Mpobera Ui 3J€KTPOHOB, HOHOB U
HEUTpaJIBHBIX YacTHI] B I1a3Me. KopoTKOAEHCTBYIOINE U NaTbHOASHCTBYIOINE B3aUMOAECHCTBHSL.

5. MexaHu3Mbpl MOHM3AlMM B IUTIa3M€ NPU CTOJKHOBEHHH 3JEKTPOHOB, MOHOB, aTOMOB M MOJIEKYII.
Bo30yxeHne BpammarenbHbIX, KOIeOaTeIbHbIX U AICKTPOHHBIX COCTOSTHUN HEHTPAIbHBIX YaCTHII.

6. Ilepenoc 3apsiga, YacTHL, MMITyJbca M SHEPrHHM B IUIa3Me. OIEKTPONPOBOAHOCTH, Auddysus,
HOJBY)KHOCTb, BA3KOCTh U TEIUIOINPOBOAHOCTb IUIA3Mbl U BKJIAJ B 3TH XapaKTEPUCTUKU OTAEIbHBIX
KOMITOHEHTOB.

7. DOnexkrtpuueckue paspsaasl. CaMOCTOATENbHbIE W HECAMOCTOATENbHBIE pa3psanasl. Paspsnael B
MOCTOSHHBIX AnekTpudeckux nomsx, B u CBY paspsinbl, mazepHas HCKpa.

8. Ilnazma, coznaBaeMasi NIEKTPOHHBIMU Y MOHHBIMM IIy4KaMH, a Takke cBeToM. Omindue My4yKoBOH
IJ1a3MBbl OT IJIa3MbI Fa30BOTO paspsaa.

9. lIpuMeHeHUs TIa3Mbl B COBPEMEHHBIX TEXHOJOTHsIX. McTouHMKHM cBeTa, 00paboTKa MOBEPXHOCTH,
HaHECEHME TOKPBITUI, IIa3MEHHbIE METO/IBI B MUKPOAJIEKTPOHUKE, CHHTE3 HAaHOMAaTepUaJloB, OYMCTKA
ra3oB M >KMJIKOCTEH, 030HATOPHI, IUIa3MEHHAs a3pOJMHAMMKA, CTUMYJINPOBAHHOE IUIa3MOW TOpEHHE,
IUIa3MEHHAasi MEJULIMHA, I1J1a3Ma B CEIbCKOM XO3SICTBE.

[Tpumeps! 3K3aMEHAMOHHBIX OUIIETOB:

DK3aMeHaIlMOHHEBIHA OmteT Ne 1

1. [Tpumeps! 11a3Mbl B ipupojie U taboparopun. KocMudeckas u moHochepnas miasma. Ee ocHOBHBIE
napaMeTpbl. [JIaBHbIC OTIINYKSI KOCMHYECKOM TJIa3MbI OT TUIA3MbI 1a00paTOPHOM.

2. TloHaTve mmIasMbl M €€ OTIMYME OT HOHU30BaHHOro rasza. CllabOMOHM30BaHHAs, YaCTHUYHO
MOHM30BaHHAs M MOJIHOCTHIO MOHM30BaHHAs Tu1a3Ma. [11a3Momnomo0HbIe cpeibl: ClIab0MOHU30BAHHBIM
ras, 3JIeKTPOJIUTHI, IIa3Ma MOJYPOBOJIHHUKOB U METAJLJIOB.

DK3aMeHaIlMOHHEBIHA OmteT Ne 2

1. MexaHu3Mbl MOHHM3AlMU B IUIA3ME MPH CTOJIKHOBCHUH DJICKTPOHOB, HOHOB, aTOMOB M MOJICKYII.
Bo30yx/ieHre BpamareibHbIX, KOJIeOaTeNbHbBIX U SJEKTPOHHBIX COCTOSHUIM HEHTPATbHBIX YaCTHII.

2. TlepeHoc 3apsijia, 4acTHIl, UMITYJIbCa W DHEPTUU B IUIa3Me. DIIEKTPONPOBOAHOCTh, Auddy3us,
MOJIBUYKHOCTD, BS3KOCTh M TEIUIONPOBOAHOCTh IJIA3Mbl M BKJIAJ B OTH XapaKTEPUCTHKU OTACIbHBIX
KOMIIOHEHTOB.

DK3aMeHalMOHHbIN Omwier Ne 3

1. IIna3ma, co3naBaemas JIEKTPOHHBIMU U MOHHBIMHU IIyyKaMH, a Takxke cBeToM. OTianuue Imy4dKoBOH
IJ1a3MBbl OT IJIa3MbI Fa30BOTO paspsaa.



2. Ilpumenenus maa3Mbl B COBPEMEHHBIX TEXHOJOTUAX. VICTOUHMKM cBeTa, 00paboTKa MOBEPXHOCTH,
HaHECCHHE TOKPBITUH, TJIa3MEHHBIE METOABI B MUKPORJIEKTPOHHUKE, CHHTE3 HAHOMAaTepHAJIOB, OYHCTKA
ra3oB U KMJKOCTEH, 030HATOPHI, IJIa3MEHHAs a’dpOJMHAMMKA, CTUMYJIUPOBAHHOE IJIa3MOH rOpEHUE,
IUTa3MEHHAs MEJUIIMHA, IJ1a3Ma B CEIbCKOM XO3SHCTBE.

Kputepun onennBanus

OLICHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZICHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UpOBaHHbIE, TIIyOOKHWE 3HAHMA y4eOHOH NpOrpaMMbl JAWUCHMIUIMHBL TpPU  OTBETE
9K3aMEHAIIMOHHOTO OWjieTa M OTBETE Ha BONPOCHI 1O MpOrpamMMme IUCHMILIMHBI, a TaKke IO
pe3yabTaTaM KOHTPOJIBHBIX PadoT;

oLeHKa «OoTIHYHO (9)» BBICTABISIETCS CTYOCHTY, IOKa3aBIIEMY CHUCTEMAaTH3HPOBAHHBIE, TIIyOOKHE
3HaHHUA Y4eOHOW IMPOTrpaMMbl IUCHUUILIMHBI TPH OTBETE 3K3aMEHALIMOHHOTO Omiera M OTBETE Ha
BOIPOCHI IO IPOrpaMMe AUCHUIUIMHBI, a TAKXKE 110 Pe3ybTaraM KOHTPOJIBHBIX paboT;

OLICHKA «OTAMYHO (8)» BBICTABISETCS CTYAEHTY, IOKa3aBIIEMYy CHCTEMAaTH3HMPOBAaHHbIC, 3HAHMA
y4eOHON MpOorpaMMBbl AMCLUMIUIMHBI IPU OTBETE HIK3aMEHALIMOHHOTO OHMJIeTa W OTBETE Ha BOMPOCHI IO
IporpaMme JUCLUILIMHEL, a TAaKXKe 0 pe3ysibTaTaM KOHTPOJIbHBIX palorT;

OLIEHKA «xopouIo (7)» BBICTaBISAETCSA CTYAEHTY IO pe3yJbTaraM KOHTPOJBHBIX paboT, €Cli OH TBEPHO
3HAaeT Marepuaj S5K3aMEHAIIMOHHOTO OWjeTa, IpaMOTHO W MO CYIIECTBY H3J1araer €ro, ymeer
[IPUMEHATH TIOJlyYEHHbIE 3HAHUS Ha IIPAKTUKE, HO [JOINYyCKaeT B OTBETE€ WJIM B PEIIECHUM 3a]ay
HEKOTOPbIE HETOUHOCTH;

OLICHKA «XOpoIIo (6)» BBICTABISETCS CTYACHTY IO pe3ylbTaTaM KOHTPOJBHBIX paloT, €ClIM OH 3HAeT
MarepHuall JK3aMEHAIlMOHHOTO OWJieTa, MO CYLIECTBY H3Jaraer ero, ymMeeT MPHUMEHSTh MOJIy4YCHHBIC
3HaHUs Ha [IPAKTUKE, HO JIOIyCKAeT B OTBETE MHOTO HETOUHOCTEH;

OLCHKA «XOpOILIO (5)» BBICTABJIACTCSA CTYACHTY IIO PC3YyJIbTaTaM KOHTPOJIbHBIX pa60T, €CJIM OH 3HacCT
Marepuall 3K3aMCHAIIMOHHOI'O 6I/IJIeTa, n3jgarac€t €ro, ymeeT IMNpPHUMCHATL IIOJIYUYCHHBIC 3HAHUA Ha
MMPAKTUKE, HC JOITYCKAaCT B OTBCTC FPY6BIX OH_II/I6OK;

OLIEHKA «YIOBJICTBOPHUTEIBHO (4)» BBICTABISETCS CTYACHTY IO pe3yJbraTaM KOHTPOJBHBIX paboT, a
TaKXke, €CJIM BO BpeMsl OTBETa JK3aMEHAI[IOHHOTO OWiieTa OH IOKa3al (pparMeHTapHbBIH, XapakTep
3HaHWHM, HEIOCTATOYHO MpaBHIbHBIC (POPMYIUPOBKU OA30BBIX IMOHATHUH, HO MPHU 3TOM OH BIAACET
OCHOBHBIMU pa3/iellaMy y4eOHOH IporpaMMbl, HEOOXOAMMBIMY IS AaIbHEHIIEro 00yueHHs;

OLIEHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISETCS CTYACHTY IO pe3yJbraTaM KOHTPOJBHBIX paboT, a
TaKkXke, €CIM BO BpPEMs OTBETa 3K3aMEHAlIMOHHOTO OWJIeTa OH MOKa3aJl pa3po3HEHHBIH XapakTep
3HaHWH, HEAOCTATOYHO MpaBUJbHBIE (OPMYIUPOBKHA 0a30BbIX MNOHATHI, HApyIIEHHE JIOTHYECKOM
MOCJIEIOBATEIbHOCTH B MU3JIOKEHUHU MTPOTPaMMHOI0 Marepualia, HO IPU 3TOM OH BJIAJEEeT OCHOBHBIMH
paszenamMu y4eOHOW MPOrpaMMbl, HEOOXOAUMBIMU IS JajbHEUIIEro oO0ydeHHs] U MOXKET MPUMEHSTh
MOJTy4eHHbIE 3HaHHUA 10 00pa3Ily B CTaHAAPTHOH CUTyaluy;

OIICHKA «HEYIOBIETBOPUTEIHHO (2-1)» BBICTABISETCS CTYACHTY IO Pe3yJIbTaTaM KOHTPOJILHBIX padoT, a
TakKe, eCJIM BO BpeMs OTBETA HK3aMEHAIMOHHOTO OWieTa, OH IOKa3ajl YTO HEe 3HAeT OOJbIled YacTH
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmUOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCIUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pELICHNH TUIIOBBIX MIPAKTHUECKUX 3a/1au.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBexeHNH yCTHOTO 3K3aMeHa oOydaromiemycs npenocrasisgercs 10 40 MUHYT Ha MOATOTOBKY.
Onpoc ofydatomierocs 1o Owiery Ha YCTHOM OJK3aMeHe HE JO/DKEH MpeBBIIIAaTh OAHMH
ACTPOHOMMYECKHN Yac.



[IpenonaBarento  mpefocraBisieTcs [paBo, IIOMUMO TEOPETUYECKUX  BOIPOCOB  CTYIEHTaM
JOTIOJTHUTEIbHBIE BONPOCHI, YTOUHSIOIIVE IOHUMaHUe COEp KaHMs Kypca.

Bo Bpemsi mpoBeneHus SK3aMeHa IPH MOATOTOBKE OTBETOB Ha OWJIETHI, OOydYarOUIMECs MOTYT
MOJIb30BATHCS MPOTPAMMON JUCIUIUINHBI, KOHCTICKTaMH JICKIIUK U 000 JPYroi IuTeparypo.

Bo BpeMs mpoBemeHHs 3K3aMeHa NpU OTBETE OOydalOLIerocs Ha BOIPOCH MO OWJIETy WM IO
IporpaMme JUCLUIUIMHBI, OH HE MOXET IIOJIb30BaThCsl KOHCIEKTaMH JIEKIMH M JH000# apyroit
JIUTEPaTypou.



