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

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
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AHHOTANMA

B kypce paccmarpuBaroTcs OCHOBHBIE TMOHSATHS M CBOWCTBAa HU3KOTEMIIEPATypHOH IJIa3Mbl, €€ OTINYHE OT
HEUTPAIIBHOTO U CIIa00MOHM30BAaHHOTO Ta30B, €€ IPOSBICHUS B NMPUPOJAE W MPUIOKECHHUS B COBPEMEHHBIX
TEXHOJIOTHUSX.

Kypc comepxut B cebe 00CykieHne TeHepalluy U CyIeCTBOBAHUS IIa3Mbl B aTMocdepe 3eMiI, B KOCMOCe U
nabopatopur. 3HAUMTENILHOC BHHMAaHUE YJIENSIeTCs OCHOBHBIX CBOWCTBAM IUIa3Mbl, BKIIOYas ee
KBa3UHEUTPaNIbHOCTh. PaccMaTpuBaroTCs 3JIE€MEHTApHBIE OPOLECCHl B IUIa3ME€ M MX ONMCAHHE Ha OCHOBE
CEUeHUU paccessHHUsI MPH CTOJKHOBEHHWH YacTHIl. boJpllloe BHHMaHWE YHAENSeTcs MpolleccaM IepeHoca B
IJ1a3Me U OMHCHIBAIOIIUM ATH MPOIECCH KoddduimenTam. M3ydaroTcs HCTOUHUKH THIA3MEI, B TOM YHCIIE — Ha
OCHOBE Ta30BOTO pa3psiia, IMyYKOB 3apsHKEHHBIX YACTHI[ M MYYKOB JIA3€PHOTO M3NyudeHus. JlemoHcTpairuu
MIPWIOKEHUH TIIA3MBI BKJIIOUAOT B C€0sl HICTOUHWUKH U3IyYEHUs, TIAa3MOXUMUI0, 00pabOTKY M OYHCTKY Ta30B
U JKUIKUX Cpel, O30HATOphl, IUIa3MEHHbIE METOAbl B MHKPOIJIEKTPOHUKE, HAHECEHHE TOHKHX CIIOEB,
00paboOTKy MOBEPXHOCTH, IJIa3My B MEAMIIMHE, IJIa3My B CEIhCKOM XO3SHMCTBE, CTUMYIUPOBAHHOE TUTa3MOU
TOpEeHHE U TUIa3MEHHYIO a3POANHAMUKY.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

O3HAaKOMJICHHE CTYJICHTOB C OCHOBaMH (M3MKM TMJIa3Mbl, €€ TPOSBIECHHSIMU B HpPUPOIEC U
MIPWIOKEHUSMHU B COBPEMEHHBIX TEXHOIOTHSIX.

33]13‘[1/[ JAUCHUIIINHBI

* O3HAKOMJICHHE CTYJEHTOB C (pyHIAMEHTAIBHBIMU OCHOBAMH (PM3WKH TUIA3MBI U €€ OTIUYHUSIMH OT
JIPYTHX COCTOSTHUI BeIlleCTBa;

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

*  (opMHpOBaHHE HABBIKOB KOJIMYECTBEHHBIX OLIEHOK OCHOBHBIX NapaMETPOB, XapaKTEPU3YIOLIUX
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 Ananuzupyet npoOieMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
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 PazpabarsiBaeT CTpaTEeruIo JOCTHKEHUS
[IOCTABJICHHON 1€ Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBHUIA PE3YNIbTaT KakJOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

OIIK-1.1 3HaeT ©W  cOocoOCH  HCIOJB30BaTh B
mpoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC

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

Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHATBHOM e TEIbHOCTH

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBaTh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
paMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON

IIK-1 CnocobeH cTtaBuTh, hOPMaIHU30BLIBATE U |ACATCIIBHOCTH




pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATH  THIOTE3bI, CTPOUTH
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
M3y4aeMbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHUH U MPOLECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJIM3UPOBATh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
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;
. BBIIOJIHATE OLIEHKM OCHOBHBIX MapaMETPOB, XapaKTEPU3YIOMIMX IUIa3My B COBPEMEHHBIX
TEXHOJIOTUSIX;
* BBIIOJHATH (PU3MUECKOE U KOMITBIOTEPHOE MOJIEIMPOBAHUE MPOCTEHIINX SBJICHUHN B IJIa3Me.
BJIAJICTh:
* HaBBIKAMH OCBOCHHS OOJIBIIOr0 00beMa MEXAUCHUIUIMHAPHON U CIIEHUANbHON HH(pOpMaLny;
*  KYJIbTypOW ITOCTAaHOBKM 3a/ad B 00JacTé (PM3MKHU IUIa3Mbl; HAaBBIKAMHU OLIEHOK IapaMeTpoB U
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. [Ipumeps! mia3mel B IpUpoae 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 paccesHUs M CpelHsAs IJIMHA 4 4 6
mpobera 4yacTHIl B TJIa3Me.
5 [Ipomiecchl WMOHU3AMKU W BO3OYKICHUS 4 4 6
4acTull B IJIa3Me.
6 BBenenue B mpoueccel IiepeHoca B 4 4 6
Ia3me.
7 WUcrounnkn mmasMbel.  PaspsgHas 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 yac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

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

ITpenmer, uenu u 3agaum Kypca. Ilmasma B arMocgepHOM 3eKTpHuecTBe, HOHOC(hepe U KocMoce.
Hcmionp30BaHue 1I1a3Mbl B 1a00paTOpUu.

2. Yto takoe mnazma. Ee onpeneneHue.

OnpeneneHHe miasMbl U €€ OTIMYMUC OT HOHHW30BAHHOI'O TIas3sa. CJIa6OI/IOHI/130BaHHaH, YaCTU4YHO
HMOHH30BaHHAasA U IIOJJTHOCTBHIO HOHMW30BaAHHAA I1JIa3Ma. HJ'Ia3MOHO,Z[O6HBIC Cpcabl: CI1a00MOHU30BAHHBIN
ras, SJICKTPOJIMTHI, IJIa3Ma IMMOJTYIIPOBOJHUKOB U METAJIJIOB.

3. KBazunelTpaibHOCTH Mm1a3mbl. JlebaeBckuii painyc IKpaHUPOBAHHMS.

O0s13aTeNIbHOCTD BBITIONHEHUSI KBa3MHEHTPaIbHOCTU TUIa3Mbl. BpeMeHHOH W mpocTpaHCTBEHHBIN
MacmTabbl HapymieHus 3JeKTpoHeHTpasbHOCTH B Hel. Teopus JlebOas-Xroxkens. JlebaeBckuit
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 CTOJIKHOBEHHMI M CpelHssl JUIMHA mpodera Juisl 3JeKTPOHOB, HOHOB U
HEUTpaJIbHBIX YacTHI] B 11a3Me. KopoTkoaeHCcTByIOMME U NabHOAEHCTBYIONINE B3aUMO/ICHCTBHS.

5. Ilpornecchl HOHU3AIMH U BO30YKIEHHUS YaCTHIIL B TIIIa3Me.

MexaHu3Mbl MOHU3AIMU B ILIA3ME IIpu CTOJIKHOBCHHHU DJJIEKTPOHOB, MOHOB, aTOMOB MW MOIJICKYIJIL.
BO36y>K,Z[eHI/IG BpalarciIbHbIX, KoJIcOaTeIbHEBIX U QJICKTPOHHBIX COCTOSTHHI HeﬁTpaanbe HaCTHII.

6. BeeneHne B mporecchl nepeHoca B IIa3Me.

Ilepenoc 3apsaa, 4YacTHI, MMIyJIbCa W DHEPrHM B IUIa3Me. DJIEKTPONPOBOTHOCTH, AUDDy3us,
MTOJIBUYKHOCTB, BSI3KOCTh M TEIUIONMPOBOJHOCTH IUIa3Mbl M BKJIAJ B 3TH XapaKTEPUCTHUKU OTAEIBHBIX
KOMIIOHEHTOB.

7. ictounuky muasmsl. PaspsiaHas u mydkoBas 1uia3ma.

CamocTosITeIbHBIE U HECAMOCTOATENbHBIE pa3psiabl. Pa3psaasl B IOCTOSHHBIX 3JIEKTPUYECKUX TOJISX,
BY u CBY pa3psasl, nazepHas uckpa. [Imazma, co3maBaeMasi 31€eKTPOHHBIMU M MOHHBIMH ITy4KaMH.
dorormnazma.

8. COBpeMeHHLIC MPUIIOXKCHUS IJIa3MBbI.

Jlazepsl, ICTOYHUKH CBETA, IUIA3MOXUMUSL, 00pabOTKa M OYHMCTKA TA30B M JKUAKHX CpPeJl, 030HATOPEI,
IUTa3MEHHBIE METOJbl B MHKPOJIEKTPOHHMKE, HAHECEHHE TOHKHX CJIOEB, 00paboTKa MOBEPXHOCTH,
asMa B MEAWIMHE, IUIa3Ma B CEIBCKOM XO3SIHCTBE, CTHMYIMPOBAHHOE IUIA3MOH TOpEHHE,
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 ocBoeHHe Kypca «BBenmeHue B QU3MKY Ma3Mbl» TpeOyeT OOJNBINON CaMOCTOSATENBHOM
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 y4eOHOro marepuaia (IO KOHCIEKTaM JICKIMA W CEeMHWHApOB, Y4eOHOHW M HaydHOU
JUTeparype);

— MMOJTOTOBKY K KOHTPOJIBHBIM, CAMOCTOSITEIILHBIM PadOTaM U TECTaM.

PyKkoBOACTBO M KOHTpOJIb 32 CaMOCTOSTENLHOH pPabOTOW CTy/IEHTa OCYIIECTBIISIETCS B PE3yNbTare
aHallu3a WTOTOB KOHTPOJBHBIX, CAMOCTOSTEIBHBIX PAa0OT W TECTOB, a TAaKKe HHAMBHIYaJbHBIX
KOHCYJIbTalUH.

[lokazarenem BiaJeHHUs] MaTepHAIOM CIY)KUT yYMEHHE pewmarh 3afgadd. s GopMHUpOBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarbh Kak MOXHO OoJbIe
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

KBaJIH(UKALUS: 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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpo)eCCUOHANFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIECJOBaHUI B 0OJacTH
npodecCHOHAIBHON IS TeTbHOCTH

[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

IMK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE
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 OLIEHKM OCHOBHBIX IIapaMETpPOB, XapaKTEpU3YIOIIMX IUIa3My B COBPEMEHHBIX

TCXHOJIOTHUAX,

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

BJIA1€Th:

* HaBBIKAMHU OCBOCHHS OOJBIIOT0 00beMa MEXIUCITUTUIMHAPHON U CTIeUATBHON HH(OpMAIIHNY;
*  KyJIbTYpOH IMOCTAHOBKH 33Jlad B oOsacTh (M3HMKHU IUIA3MBI; HABBIKAMH OIICHOK I1apaMeTpOB U

CBOMCTB IIJIA3MEHHBIX CUCTEM.

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




Texyuuii KOHTPOJIb OCYIIECTBIISICTCA B (hOPME CAMOCTOATENBHBIX pabOT MM TECTOB B HMHCHMEHHOM
(dopme 1o KaxKa0H TeMe.

PyKoBOACTBO M KOHTpOJIb 32 CaMOCTOSITENILHONH PaOOTON CTyIEHTa OCYIIECTBIISIETCS B PE3YJbTare
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. [Ipumeps! 1a3Mel B ipupoae u naboparopun. KocMudeckast 1 noHocdepHas miazma. Ee ocHOBHbIE
napaMeTpbl. [T1aBHbIe OTIIMYHSI KOCMHYECKOH TIa3MBbI OT TUIA3MbI JTJa00paTOPHOM.

2. llonaTtne mima3Mbl W ee OTIAMYME OT HMOHHM30BaHHOrO rasza. Cia0oMOHHM30BaHHAs, YaCTUYHO
MOHU30BaHHAs U TOJIHOCTHIO MOHM30BaHHAs IUIa3Ma. [lmasmononoOHbIe cpenbl: cllabOMOHU30BaHHBIN
ra3, 3JIEKTPOJIMTHI, [JIa3Ma MOJTyIPOBOJHUKOB U METAJIIOB.

3. KBasuneWTpanbHOCTh MJIa3Mbl M JJWHA DKPaHUPOBAaHUS. BpemMeHHOW M NPOCTPAHCTBEHHBIN
MaciuTaObl HapylleHHs OdleKTpoHelTpanmbHocTH B Hed. Teopus [eOas-Xrokkens. Ilonarue
Heu/leaabHOCTH M1a3Mbl. [lapameTpsl HeuieanbHOCTH

4. CeueHue paccesHUsl, YaCTOTa CTOJIKHOBEHHH M CpPeHss AJIMHA Ipodera Ui 3J1eKTPOHOB, HOHOB U
HEUTpaJIBHBIX YacTHI] B I1a3Me. KopoTKOAEHCTBYIOINE U NaTbHOASHCTBYIOINE B3aUMOAECHCTBHSL.

5. Mexanu3mMbl MOHH3AIMM B IJIa3M€ NPU CTOJKHOBEHUHU JJIEKTPOHOB, MOHOB, aTOMOB W MOJEKYII.
Bo30yxeHne BpammarenbHbIX, KOIeOaTeIbHbIX U AICKTPOHHBIX COCTOSTHUN HEHTPAIbHBIX YaCTHII.

6. Ilepenoc 3apsiga, YacTHl, MMITyJIbca M DHEPIHMH B IUIa3Me. ODJIEKTPONPOBOAHOCTH, Auddysus,
HOJBY)KHOCTb, BA3KOCTb M TEIUIONPOBOAHOCTH ILIa3Mbl M BKJIAJ B 3TU XapaKTEPUCTUKU OTAEIbHBIX
KOMITOHEHTOB.

7. Onekrpuueckue pazpsanbl. CaMOCTOATENBHBIE W HECAMOCTOSTENbHBIC paspsabl. Paspsasr B
MOCTOSHHBIX AnekTpudeckux nomsx, B u CBY paspsinbl, mazepHas HCKpa.

8. IlazMma, co3gaBaeMasi 3JE€KTPOHHBIMM U MOHHBIMM ITyYKaMH, a Takke cBeToM. OTiauuue Iy4KoBOH
IJ1a3MBbl OT IJIa3MbI Fa30BOTO paspsaa.

9. IlpuMeHeHMs MIa3Mbl B COBPEMEHHBIX TEXHOJIOTUsAX. MICTOUHHKH cBeTa, 00paboTKa MOBEPXHOCTH,
HaHECEHME MOKPBITUH, IJIa3MEHHbBIE METO/Ibl B MUKPOJIEKTPOHUKE, CUHTE3 HAHOMATEPUaloB, OUUCTKA
ra3oB M >KHMJKOCTEH, 030HATOpbI, MJIa3MEHHAs a’3pOAMHAMHKA, CTUMYJIMPOBAHHOE IUIa3MOM TOPEHHE,
IUIa3MEHHAasi MEJULIMHA, I1J1a3Ma B CEIbCKOM XO3SICTBE.

[Tpumeps! 3K3aMEHAMOHHBIX OUIIETOB:

Dx3ameHalMOHHbINH Omier Ne 1

1. ITpumeps! 1u1azmsl B pupose u sadoparopun. Kocmuueckas n nonocdepnas miazma. Ee ocHOBHBIE
napameTpbl. [T1aBHbIE OTIIMYNS KOCMHYECKOW TIa3Mbl OT TUIA3MBbI JIAOOPATOPHOIA.

2. llonstne mia3Mbl M €€ OTIMYME OT MOHM30BaHHOro rasza. CilaGoMOHHM30BaHHAs, YaCTHYHO
MOHU30BaHHAsI U TIOJIHOCTHIO MOHHM30BaHHAs IU1a3ma. [lma3mMononoOHble cpebl: Cl1lab0MOHH30BaHHBIN
ras, 3JeKTPOJINTHI, IJIa3Ma MOJIYHPOBOIHUKOB U METAJIJIOB.

DK3aMeHallMOHHbIN Omier Ne 2

1. MexaHu3Mbl HOHM3ALMU B IIa3ME€ IPU CTOJIKHOBEHUU BJIEKTPOHOB, MOHOB, aTOMOB U MOJIEKYI.
Bo30yxnenue BpamareiabHbIX, Koie0aTenbHbIX U 3IEKTPOHHBIX COCTOSHUM HEHTPaIbHBIX YaCTHII.

2. TlepeHoc 3apsiia, 4acTHL, MUMIyJIbCca W JHEPTUM B IUIa3Me. ODIEKTPOIPOBOAHOCTh, AU y3ns,
MTOJIBUKHOCTB, BSI3KOCTh M TEIUIONPOBOJHOCTH IUIa3Mbl M BKJIAJ B OTH XapaKTEPUCTUKH OTIEIBHBIX
KOMIIOHEHTOB.

DK3aMeHalMOHHbIN Omwier Ne 3

1. IIna3ma, co3naBaemasi JIEKTPOHHBIMU M MOHHBIMH IIy4KaMH, a Takke cBETOM. OTIMYME IIyYKOBOM
IJ1a3MBbl OT IJIa3MbI Fa30BOTO paspsaa.



2. IlpumeHeHHs 1a3Mbl B COBPEMEHHBIX TEXHOJIOTHX. MICTOUHMKHM cBeTa, 00paboTKa MMOBEPXHOCTH,
HAaHECCHHE MOKPBITHH, MIIa3MEHHbIE METO/IBI B MUKPOJIEKTPOHUKE, CHHTE3 HAHOMATEpUaIoB, OUYHCTKA
ra3oB U JKMJKOCTE€H, 030HATOPbI, IJIa3MEHHAas a’pOJUHAMUKA, CTUMYJIMPOBAHHOE IIJIa3MOM TOpEHUE,
IUTa3MEHHAs MEJUIIMHA, IJ1a3Ma B CEIbCKOM XO3SHCTBE.

Kputepun onennBanus

OLICHKA «OTIIMYHO (10)» BBICTaBIISIETCS CTYZIEHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UpOBaHHbIE, NIIyOOKHWEe 3HAHMSA Yy4yeOHOM TporpaMMbl JUCHUIUIMHBI TIPH  OTBETE
9K3aMEHAIIMOHHOTO OWjeTa W OTBETE Ha BONPOCH MO MPOrpaMMe AWCUUIUIMHBIL, a TaKKe MO
pe3yabTaTaM KOHTPOJIBHBIX PadoT;

oLeHKa «OoTIHYHO (9)» BBICTABISIETCS CTYOCHTY, IOKa3aBIIEMY CHUCTEMAaTH3HPOBAHHBIE, TIIyOOKHE
3HaHHUA y4eOHOW MpOrpaMMbl AMCLMIUIMHBI IIPU OTBETE JK3aMEHAI[MOHHOTO OWJeTa M OTBETe Ha
BOIPOCHI IO IPOrpaMMe AUCHUIUIMHBI, a TAKXKE 110 Pe3ybTaraM KOHTPOJIBHBIX paboT;

OLIEHKA «OTIMYHO (8)» BBICTABIAETCS CTYIEHTY, IIOKa3aBLIEMy CHCTEMaTU3MpPOBAaHHBIC, 3HAHUS
y4eOHON MpOorpaMMBbl AUCLUUILUIMHBI IPU OTBETE IK3aMEHALMOHHOTO OWJIeTa M OTBETE Ha BOMPOCH MO
IporpaMme JUCLUILIMHEL, a TAaKXKe 0 pe3ysibTaTaM KOHTPOJIbHBIX palorT;

OLIEHKA «xopouIo (7)» BBICTaBISAETCSA CTYAEHTY IO Pe3yjibTaraM KOHTPOJBHBIX paboT, eciii OH TBEPIO
3HAaeT Marepuaj S5K3aMEHAIMOHHOTO OwjieTa, IpPaMOTHO M MO CYIIECTBY H3Jaraer €ero, ymeer
[IPUMEHATH TIOJlyYEHHbIE 3HAHUS Ha IIPAKTUKE, HO [JOINYyCKaeT B OTBETE€ WJIM B PEIIECHUM 3a]ay
HEKOTOPbIE HETOUHOCTH;

OLICHKA «XOpOoIIo (6)» BBICTABISIETCS CTYACHTY MO pe3ylbTaTaM KOHTPOJBHBIX PalOT, €CIM OH 3HAaeT
Marepual 3K3aMEHAIlMOHHOTO OWjieTa, MO CYLIECTBY H3J1araeT €ro, yMeeT HNPUMEHSTb IOTy4YCeHHBIC
3HaHUs Ha [IPAKTUKE, HO JIOIyCKAeT B OTBETE MHOTO HETOUHOCTEH;

OLCHKA «XOpOLIO (5)» BBICTABJIACTCA CTYACHTY IIO PC3YyJIbTaTaM KOHTPOJIbHBIX pa60T, €CJIM OH 3HacCT
Marepual 3K3aMCHALIMOHHOI'O 6I/IJ'IeTa, n3jgarac€t €ro, ymeeT INPUMCHATH IIOJYUYCHHBIC 3HAHUSA Ha
MMPAKTUKE, HC JOITYCKAaCT B OTBCTC FPY6BIX OH_II/I6OK;

OLIEHKA «YIOBJICTBOPHUTEIBHO (4)» BBICTABISETCS CTYACHTY IO pe3yJbraTaM KOHTPOJBHBIX paboT, a
TaKXke, €CJIM BO BpeMs OTBETa 3K3aMEHAIlMOHHOTO OWiera OH IOKaszajd (parMeHTapHBIH, XapakTep
3HaHWH, HEIOCTATOYHO IpPaBWIbHBIC (OPMYIHPOBKM 0a30BBIX MOHATHH, HO NMPH 3TOM OH BIAJEeT
OCHOBHBIMU pa3/iellaMy y4eOHOH IporpaMMbl, HEOOXOAMMBIMY IS AaIbHEHIIEro 00yueHHs;

OLIEHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISETCS CTYACHTY IO pe3yJbraTaM KOHTPOJBHBIX paboT, a
TaKkXe, €CIM BO BpPEMs OTBETa 3K3aMEHAIIMOHHOTO OWJIeTa OH MOKa3aJl pa3po3HEHHBIH XapakTep
3HaHWH, HEAOCTATOYHO MpaBUJbHBIE (OPMYIUPOBKHA 0a30BbIX MNOHATHI, HApyIIEHHE JIOTHYECKOM
MOCJIEIOBAaTEIbHOCTH B U3JIOKEHUH MIPOTPaMMHOI0 Marepualia, HO IpU 3TOM OH BIIa/Ie€T OCHOBHBIMHU
paszenamMu y4eOHOU MpOorpaMMbl, HEOOXOIMMBIMU Ul NalbHEHIIEro 00yYeHHUS U MOXKET INPUMEHSTh
MOJTy4eHHbIE 3HaHHUA 10 00pa3Ily B CTaHAAPTHOH CUTyaluy;

OLICHKA «HEYJIOBJIETBOPHUTENBHO (2-1)» BBICTABISIETCS CTYIEHTY 10 Pe3yJabTaTaM KOHTPOJIBHBIX padoT, a
Tak)Ke, €CJIM BO BPEMsl OTBETA 3K3aMECHALMOHHOTO OWMJIETa, OH MOKAa3all YTO HE 3HAeT OOJbllei 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT TrpyOble OmHOKH B
(hopMyIIMPOBKaX OCHOBHBIX MOHSATHI JUCHUIUIMHBI U HE YMEET UCII0JIb30BaTh MOJIYYCHHbIC 3HAHUS IPU
pELIEHUH TUIIOBBIX IPAKTUYECKUX 3ajad.

5. MeTonuyeckne MaTepuaJbl, onpeaesiione NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHUH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBeneHNH yCTHOTO dK3aMeHa oOydaromemycst npegocranisiercs 10 40 MUHYT Ha IOATOTOBKY.
Onpoc oOyuatomerocs 1o OWwIeTy Ha YCTHOM 3K3aMEHE HE [JO/DKeH NpPEeBbIATh OIUH
ACTPOHOMMYECKHN Yac.



[IpenonaBarento  mpefocTaBisieTcs [paBO, I[IOMUMO  TEOPETUYECKMX  BOIPOCOB  CTYyAEHTaM
JOTIOJTHUTEIbHBIE BONPOCHI, YTOUHSIOIIVE IOHUMaHUe COEp KaHMs Kypca.

Bo Bpemsi mpoBeieHus 3K3aMeHa NpU IMOATOTOBKE OTBETOB Ha OWiIEThl, OOydYalolIecsi MOTYT
MOJIb30BATHCS MPOTPAMMON JUCIUIUINHBI, KOHCTICKTaMH JICKIIUK U 000 JPYroi IuTeparypo.

Bo Bpemsi mpoBenmeHHMs SK3aMeHa NpU OTBeTe OOYyYaroIIerocsi Ha BOMPOCH MO OWIETy WIM MO
IporpaMme JUCLUIUIMHBI, OH HE MOXET II0JIb30BAaThCA KOHCIIEKTAMM JIGKIMH M J1000H Apyroi
JIUTEPaTypou.



