MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

['eonesnueckuii hakynpreT
Kadenpa kocMHuecKOoro MOHUTOPUHTA M SKOJIOTHH

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 16 (beBpaJISI 2024 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)

OUNYECKHUE METO/bI /133
«b1.B.05.02 PUSNYECKHE OCHOBbI METOA0OB ITUCTAHIIMOHHOI'O
30HAUPOBAHUA 3EMJIN»

YpoBeHb BhICIIET0 00pa3oBaHus: OakajaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hampasnennocts(nipoduiib) moaroroBku: MccnenoBanue NpupoOIHBIX pECYPCOB METOAAMHU
IMCTaHIIMOHHOTO 30HIMPOBAHUS

KBanudukamnus (cTerneHs) BHITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2024

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

O0beM: B 3aUETHBIX €OUHUIIAX: 4 3.€.
B aKaJIeMUYeCKUX yacax: 144 ak.4.

Mocksa, 2024
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Pa3padoruukmu:
3aBenytrommii kadenpoit KocMmueckoro MOHUTOPHHTA M SKOJIOTHH,
1.H., ipodeccop Manunuukos B. A.

Pabouas mporpamMma ITUCHMILIMHBEI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no mwnanpasnenuto mnoarotroBku 21.03.03 Teome3us W JUCTAHIIMOHHOE 30HAMPOBAHUE,
YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBETCTBEHHOE DUO Busa Jlata, mpoToKko
JIALIO (Ipu HaNMUYUN)
1 Teonesuuecknit | [Ipexcenarensb ITonosues O. B. Paccmorpeno | 11.12.2023, Ne
(baxynsrer YYEHOI'0 COBETA 7/23
¢axynbTera
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llesnb OCBOGHUS TUCIUILTUHEI - ABJsieTCA (POpMUPOBaHKE POPECCUOHATBHBIX KOMITETCHIINH,
OIIPEIEIISIOUINX TOTOBHOCTh M CHOCOOHOCTH CTYJCHTA K MCIIOJIb30BAHUIO TEOPETHUECKUX 3HAHUHN U
NPAaKTUYECKHX HABBIKOB HCCIICAOBAaHMS, pa3paOOTKHU, BHEAPEHHs U OKCIUTyaTallud CPEICTB
JTMCTAaHIIMOHHOTO 30HMPOBAHUS 3€MHBIX JaHIIA(TOB U aTMOC(EPHI.

3&,[[3.‘11/1 HU3YUCHUA NUCHUIIIINHBIL

- (hopmupoBaHue 3HaHUN O (PU3MUECKUX OCHOBAX JUCTAHIIMOHHOTO 30HIMPOBAHHUS OKpY’KaIOIIEH
CpeIIbl; pacpOCTPAHEHUs AIEKTPOMAarHUTHOTO U3JIyY€HUS B 36MHBIX TOKPOBAX;

- OCBOEHHE OCHOBHBIE CBe/IeHUSI 00 0COOEHHOCTAX MapaMeTPOB NMPUPOIHBIX 0OBEKTOB B PA3TUUYHbBIX
JMara3oHax 3J1eKTPOMAarHUTHOTO CIEKTPa; O B3aUMOJIEHCTBUU dIeKTpoMaruHuTHoro uznyuenus UK u
paaronranazoHa ¢ MoJACTHIIAONIEH TOBEPXHOCTHIO U aTMOc(epoii;

- TOJNlydeHHE KOMIIETCHIMHA M0 peIIeHUI0 3afad B o0macTu (U3MKH pacmpocTpaHEHHUs
WIEKTPOMArHUTHOI'O U3JIyYEHUS B OKPYIKAIOILEH Cpee;

- opMHUpOBaHUE YMEHHI NPUMEHATH MOJYUYCHHbIC 3HAHUS B MPAKTHUECKON JESITEIbHOCTH, peIiaTh
[IPAKTUYECKUE 3a1a9U CONIACHO TEXHOJIOTMUECKUM CXEMaM U aJITOPUTMaM peaI3alyuu TEXHOJIOTUH
JUCTAHLMOHHOTO 30HAUPOBAHUS 36MHBIX ITOKPOBOB.

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

IIK-1 CnocobeH mnpoBOAWTH TMPHKIAIHBIE HCCIENOBaHUsA, O0OpalaTbiBaTh W aHAIU3MPOBATH
pe3yNbTaTh

[TK-1.1 BeimomHseT SKCIIepuMEHT U 0pOpMIISIET Pe3yIbTaThl HCCIICIOBAaHUHN U pa3paboTOK
3Hamo:

IIK-1.1/384 OcHOBHBIE 3aKOHOMEPHOCTH DPACHPOCTPAHEHHsI HM3Iy4YE€HUS B BOJHOW H
BO3IYIIHOMN Cpenax
Ymems:

[1K-1.1/Ym4 TlpumensaTb coBpeMeHHbIe (YHIaMEHTAJIbHBIC 3HAHUS O 3€MHBIX TTOKPOBaxX
B 00J1aCTH TEXHUYECKUX HAYK

Bnaoemw:

IIK-1.1/He4 HaBbsikamMu cO6opa u 00pabOTKM HH(POPMALMKM O MPUPOAHON cpene,
UMEIOIEH  3HAueHWst s peaju3allMd  HAayYHO-TEXHHYECKHX  IPOEKTOB B
COOTBETCTBYIOUIHNX cepax NpodhecCHOHAIBHON AEITEIbHOCTH

IIK-1.2 OO0pabaTeiBacT ¥ aHAIM3UPYET HAYYHO-TEXHUYCCKYIO HH(POPMAIUIO M PE3yIbTaThl
HUCCIIeq0OBaHuN

3name:

[1K-1.2/384 MeTobl U CpeicTBa MOMCKa, CHCTEMAaTH3aIlui U 00padoTKK HH(OpMAIUU O
3€MHBIX ITOKPOBaX

Ymems:

[IK-1.2/YM3 TlpoBeneHusi CTaTUCTUYECKOTO aHaln3a HH(GOpPMAIMM O MPHUPOAHON HU
AQHTPOIIOICHHOU cpesie

Braoems:
[1K-1.2/HB2 HaBbikamMu MOATOTOBKH aHAIIUTHYECKUX 0030POB M OTYETOB

IIK-1.3 TOTOBUT 32/1IEMEHTHl AOKyMEHTAlMM, MPOEKTOB, IUIAHOB M IPOrpaMM IpPOBEICHUS

OT/IETIBHBIX ATAINOB paboT
3nams:
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[1K-1.3/384 3aK0HOMEpPHOCTH B3aUMOACUCTBHS U3ITyUCHHS C PAa3IMUYHBIMU CpEIaMu
Ymems:

[IK-1.3/YM4 @opmynupoBaTh TEXHUYECKHE TpeOOBaHUS K IPOEKTaM Ha OCHOBE
busznyeckux Moaenei

Braoems:
[1K-1.3/HB4 MeTogamu pOeKTHOTO TIaHupoBaHus B obnactu J[33

3. MecTo aucuMiuinHbl B cTpykrype OIl

HucrunuHa (Momyns) b1.B.05.02 «®usnyueckue 0CHOBBI METOIOB JUCTAHIIMOHHOTO 30HIUPOBAHMS
3emin» OTHOCHTCS K (OpMHUPYEeMOM ydyacTHHUKAaMU OOpa30BaTENbHBIX OTHOIIEHHH 4YacTH
o0pazoBaTeIbHOM MPOTpaMMBI U U3ydaeTcs B cemecTpe(ax): 7.

B nmpomecce wu3ydeHMss AMCHMIUIMHBI —CTYIAEHT TOTOBUTCS K PEIICHMIO THUIOB 3aaay
npodecCHOHAIBHOW  AeaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM quCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

2
[a5]
= = =
= = = = S ) s
) 3 = = & L=} I3
Q S ) & ® < 54
Z Z = = o (=9 s
S8 Al 2o =8 =
-
I[lepuon 2 2|aH|z 2l 2l 2|22 &2
6 ag Egﬂ)mmémgmgm Z S
00y4eHHUs Hiﬁvgigigﬂgi ez
2 18 |8 |E | | >
g =} & = g ) 3
Q 2 13)
g 15 g |2 |& |E >
o o f::“ = = < Q
O 2.
=
DK3aMeH
7 cemecTp 144 4 | 15 | 30 | 30 | 33
(36)
Bcero 144 4 | 15 | 30 | 30 | 33 36

5. Conepxanue 1MCUUILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)

— O
o] ﬁ (D)
= = | 5 |8 2%
= 5 | & |8z =
= = = < == ===
® = = o |B oo
o) e >0 O
< = o " |H o &
S | Z | 8| s |82 o0
o < as) e 8
HaumenoBanue pasnena, TeMbl = o 2 = 28 =
| 2| 3|88 |5°2z=
° an O = O v = S
= as) =) o > <
< o S £ |las g =
o | | BE|E | Q |ET2E
= o) = % S | R EE
(9] O 1™ < = S 5, > 8
O < O o < 53 30 &
aal = = = O |IE & &E
Pa3znen 1. OcHOBBI BOJTHOBOM 721 10| 20| 20| 22| IIK-1.1
TEOPHUH YIEKTPOMATHHUTHOIO [IK-1.3
H3JIy4YeHUs1
Tema 1.1. Meronsl 36 51 10| 10| 11
JTUCTAHIIMOHHOTO 30HIMPOBAHUS
Tema 1.2. BonHoBas Teopust 36 51 10| 10| 11
AIEKTPOMArHUTHOTO U3TyUYECHUS
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Pa3gen 2. [Ipukiaagnbie MeToasl | 36 5| 10{ 10| 11| IIK-1.2
AUCTAHIMOHHOTO 30HAMPOBAHUS

Tema 2.1. MeToasl TEMIOBOTO 36 5( 10| 10| 11
MH(PaKPACHOTO TUCTAHIIMOHHOTO

30HANPOBAHUS

Hroro 108 15| 30| 30| 33

5.2. Conep:kanue pa3aesioB, TeM JUCHHUILUIMH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Ocnoswl 601H0601L meopuu INEKMPOMAZHUMHOZ20 U3TYYUECHUS

Tema 1.1. Memoovl OucmanyuoHH020 30HOUPOBAHUS

[Ipenmer «®Pu3nyeckue OCHOBBI METOAOB JMCTAaHLMOHHOIO 30HAUPOBaHUs». B3anmonercrtBue
anekTpoMarHuTHoro uzinydenus (OMU) ¢ BemecTBoM. BoaHoBas U KBaHTOBasi MOJIEb U3ITyUYCHHUS.
Paccesnue u nomomenne MU, 3anaun TUCTAHIIMOHHOTO 30HUPOBAHMSL.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

TecTtupoBanue

Tema 1.2. Bonnoeas meopus 91eKmMpomMazHumHo20 u3ny4eHus

VYpaBHeHHsI DJIEKTPOMArHUTHOTO MOJs . J{MANEKTpUKKM U TPOBOAHMKH. [paHUUHBIE YCIOBHS Ha
MOBEPXHOCTH pa3liefa Ha MOBEPXHOCTH paszzena cpeld. DHEprusi AJIEKTPOMAarHUTHOIO IMOJIS.
KommnekcHast gopma ypaBHEHHUH SIEKTPOAMHAMUKH. ODJIEKTPOMArHUTHBIE BOJIHBI B CBOOOJHOM
MIPOCTPAHCTBE.

[Inockue BomHBI B cpene ¢ momiomieHueM. [myOuHa mpoHUKHOBEHHs BOJMH B cpeny. HopmanbHoe
MaJIcHue IUIOCKOW BOJHBI Ha IUIOCKYIO TpaHuily paszaena cpen. llepexonmnoi cioil. YcioBus
cornacoBanusi cpea. CkuH-cioil. HaklOHHOE NajeHHe IUIOCKOM BOJIHBI HAa IUIOCKYIO TPaHMILY
paznena cpea. Popmynsl DOpenens. OTpaxeHue pPaAUOBOJH OT NIEPOXOBATOM TMOBEPXHOCTH.
PaccesiHue 3eKTpOMarHUTHOTO U3JIy4Y€HUS MaJbIMU YacTUIIaMU, paccesinue Pernes.

JM3nydyeHue u mpueM 3JIEKTPOMArHUTHBIX BOJH.. DJIEMEHTAPHBIN 3JIEKTPUYECKUN n3ay4daresb. [lomne
B OmmwkHeW wu mambHe 3o0He. [lome mporskeHHOoro w3mydartens. [lome  umsmydaromieit
IoHIaIKK. XapakTePUCTUKH U3JIyYaAIOIIUX U MPUEMHBIX aHTEHH. THIIBI U3TyYaroluX U IPUEMHBIX
agteHH CBY-nuana3ona.

Jlnamna3oH paJavoBOJIH B CBOOOAHOM IPOCTpaHCTBE U ¢opMmyna paauocBsizu. PacmnpocTtpanenue
MOBEpXHOCTHBIX BOJH. MoHOChepa u ee BIMsIHME Ha pacnpocTpaHeHHe paauoBoiH. [lormomenue
YKB B armocdepe. PaccestHue u3nydeHns 00beMOM MajlbIX YacTHII, THAPOMETEOPAMH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

Pas3zoen 2. Ilpuknaonvie memoosl OuCMAHYUOHHOZ20 30HOUPOBAHUA

Tema 2.1. Memoovl menniogo2o un@paxkpacHoeco OUCMAaHYUOHHO20 30HOUPOBAHUS

Ne 000001439 Crpanura 6 u3 11



3aKoHbI TEIUIOBOTO M3nydeHus. znyuenue peanbHbix Ten. CTpykrypa gotocheps! u popmupoBanue
manydenuss Connua, ero cnekTp. ConHedHas pajauaiys Ha BepxHeW rpaHuue armocdepsl.
[Tornouienue, paccessHue U MEPENU3IyYeHUE paJralnu B atMochepe.

VYpaBHeHHe mepeHoca u3nyueHus B armocgepe. VHTerpupoBanue ypaBHeHUs nepenoca. OyHKIHS
npomnyckanus. CrnekTpajibHas IJIOTHOCTb 3HEPIeTUYECKOM SPKOCTU HM3IYyYEHUS MOJCTHIIAIOLIEH
[IOBEPXHOCTHU. [IHTErpaspHOE YypaBHEHHE IIEPEHOCA U3Iy4YEHMS Ui IUIOCKOIApaJuIeIbHON
arMocdepsl (Bocxoasuiee nznydenue). Hucxoasiee n3nyyeHue B IiockonapasienbHoi armocdepe.
CrniekTpanbHble INIOTHOCTH Bocxoaduero u Hucxogsmero MK-uznyuenus B miockonapaiiesbHON
arMocdepe. DpdexruBHas u 1uddy3Has GyHKIUH IPOITYCKAHUS.

Crnektpel nomiomeHusd. (Cxema SHEPreTUYECKUX YpPOBHEH JABYXaTOMHOM Monekynbl. CHekTp
MOTJIOUICHUSI BYXAaTOMHBIX aTrMOc(epHbIX Tra3oB. CHEKTp MOIIOMIEHHUS TPEXaTOMHBIX MOJEKYIL.
Koutyp nuuum nornomenus. OkHa mpo3payHOCTH arMocdepbl. TeopeTudeckre MOJENU MOoJI0C
MTOIVIOLIEHUS.

Mertozbl ornpeiesieHus TeMIIepaTyphl MOJCTHIIAIoMmEH ToBepxHOCTH. OCOOEHHOCTH TMCTAaHIIMOHHOTO
30HAMPOBaHMs MOACTUIAONIEN noBepXHOCTH B TemioBoM MK-auanasone. OnHokaHaIbHBIA METOL
OIpeeNIeH s TEMIIepaTyphl MOoACTHIIAtoIeH noBepxHocTH. [lepenarounas gynkius. KomriekcHbIi
MHOTOCIIEKTPAJIBHBIA ~ METOJ[  ONpPEACNICHUs  TEeMIIepaTypbl  IOACTUJIAIOIEH  IIOBEPXHOCTH.
MHOroOBOJIHOBBIE METOZBI ONPEIAECICHUS TEMIIEPATyphl MOACTWIANOIIEH IOBEpXHOCTH . Pacuer
K03((UIIMEHTOB JHHEHHOW pErpecCMr BOJHOBBIX METONOB [UIS KOHEUHBIX CIEKTPAIbHBIX
HMHTEPBAJIOB. YINIOBBIE METO/BI OIIPENEICHUS TEMIIEPATYPhl IOACTUIAIOIIEH IOBEPXHOCTH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

TecTtupoBanue

PacuetHo-rpaduueckas padora

6. IllopsiIoK NpoBeIeHUsT MPOMEKYTOUHOM ATTECTAIIUMN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalM  pPEervIaMeHTUPYETCsS  JIOKAJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEpPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpamMmam
BBICIIIETO O0pa3oBaHHs — IporpamMmmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OIOIKETHOM OOpa30BaTEIbHOM YUPEKACHUU
BbICIIEro 00pa3oBaHusl «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadum»,
1.6 «Opranuzaius ¥ NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyalolmuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (QeneparbHOM
TOCYJapCTBEHHOM  OIODKETHOM  OOpa30BAaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBemenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem 30 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 3K3aM€H, 7 cemecmp.

K mnpomexyTouHol arrecTralMM JONYCKAIOTCA CTYAEHTBI, IIOJHOCTBIO BBIIIOJHUBIIME BCE
o0s13aTenbHbIe pabOTHl B paMKax TEKYILIEro KOHTPOJIS MO JucuuIuinHe. [IpoMexyTouHas aTTectanus
npoBoauTcs mo Owieram. Ha moaroroBky k orBery orBoautcs 20-40 muuyt. CHayana CTyIEHT
IUIIET OTBET Ha BOIPOCHI/pPEIIacT TeCTUPOBaHHE OMIIeTa, 3aTeM YCTHO OTBEYAeT Ha HABOJIINE
BOIIPOCHI, CBS3aHHBIE C BOIPOCAMH OHIIETA.

7. OnleHOYHbIE MATEPUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Ocnoswl 601H06011 meopuu INEKMPOMAZHUMHOZ20 U3TYYUECHUS
Konmponupyemvie U/JK: IIK-1.1 1IK-1.3

Ne 000001439 Crpanuna 7 u3 11



Tema 1.1. MemoOwsl OucmaHyuoHH020 30HOUPOBAHUS
dopma KOHTPOJIs/0LIEHOYHOE CPeICcTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. OcoGeHHOCTH TUCTAaHLIIMOHHOTO 30HANPOBAHUS MOACTHIIAIONICH MOBEPXHOCTH B TEIIIOBOM
NK-nuanasone.

Tema 1.2. Bonnosas meopus 31eKmMpoMazsHUMHO20 U3y4eHus
dopma KOHTPOJIs1/0LIEHOYHOE CPEeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:

1. BonHoBas 1 KBaHTOBas IPUPOJIA CBETA

Pazoen 2. Ilpuknaonvie memoovt OucmanyuoOHHO20 30HOUPOCAHUSA
Konmponupyemvie H/IK: 11K-1.2

Tema 2.1. Memoowvl mennogozo uH@pakpacHozo OUCMAanyUOHHO20 30HOUPOBAHUSL
dopma KOHTPOJIs/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. Ilormomenue, paccesHue U NEpeU3TydeHUE paJnualiuy B aTMocepe.
®dopMa KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpaduueckas padora

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTAUM

7 cemecmp, JK3ameH
Koumponupyemwie M/IK: 1IK-1.1 IIK-1.2 IIK-1.3
Bonpocsl/3ananus:

1. DHeprus 31eKTPOMarHUuTHOTO TMOJIS.

2. OTpaxeHue paJvoBOIH OT IIEPOXOBATON MOBEPXHOCTH.

3. Nonocdepa u ee BausiHUE HA PAaCTIPOCTPAHEHUE PAHOBOJIH.

4. OxHa TPO3pPavYHOCTH aTMOCHEPHI

5. OCHOBHBIE XapaKTEPUCTUKU AIEKTPOMATrHUTHOTO MOJISL.

6. VYpaBHeHuss MakcBemta (uHTerpanpHas W auddepeHnnanbHas (Hopmbl, (U3MUSCKUN
CMBICJT ypaBHEHUH ).

7. Tlnockue 31eKTpPOMArHUTHHIE BOJHBI B CBOOOAHOM MHPOCTPAHCTBE. AMIUIMTY/A BOJIHBI,
¢a3za, BOJIHOBOE YUCIIO, CKOPOCTh PACIPOCTPAHEHUS BOJIHBI B Cpelie.

8. CBs3b XapaKTEPUCTUK 3JIEKTPOMArHUTHOTO TMOJS B MarepuanbHOM cpene. OCHOBHBIE
XapaKTEepUCTUKH cpell. Juanekrpudeckas, MarHuTHas MPOHHUIIAEMOCTH, NMPOBOAMMOCTH, BOJHOBOE
COTIPOTUBJICHUE CPEJIBI.

9. KommnekcHbie ammuuTynsl. KomruiekcHas OuaiieKTpuueckas MPOHHUIAeMOCTb, TaHTEHC
yIJia MoTeph. 3aBUCUMOCTb tg0 OT YacTOTHI. J(UANEKTPUKH U IPOBOTHUKH.
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10. ITnockast BosiHA, OCHOBHBIE XapakTepucTUKH. BexkTop YMoBa-IloliHTHHT .

11. BonHbl B cpefie ¢ MOMIOMIEHHEM. 3aBUCUMOCTh aMILUTUTY/IbI OT PACCTOSIHUS, TPOXOIUMOIO
BOJIHOM. EAMHMIIBI N3MEPEHUS MOTIIONMICHHUS - HeTIePHI U ICIUOCITbI.

12. HopmanbHOE TmaJieHHE IJIOCKOM BOJHBI Ha IUIOCKYIO TpaHUIy pasziena ABYX Cpel
(mocTaHOBKa 3aJ]a4y, TPAaHUYHBIE YCIIOBUS, pELICHHUE, aHAIN3).

13. B3anMopneicTBUE IJIOCKOM BOJHBI C TPEXCIONHOW CpPENOW. YCIOBMS, IPHU KOTOPBIX
OTCYTCTBYET OTPA’KE€HHAsl BOJIHA.

14. B3auMopaeicTBHE AIIEKTPOMArHMTHON BOJHBI CO CPEIOW, OTHOCSIIECHCS K MPOBOIHUKAM.
CKHUH-CJION. TOJNIIMHA CKUH-CJIOS.

15. Ionspusanust 3MEKTPOMArHUTHBIX BOJIH.

16. Yto Takoe snekrpoMarHutTHoe uznydenune (OMU) u xkakoBa ero pojib B AUCTAaHIIMOHHOM
3oHaupoBanuu 3emiu (133)?

17. Yto Takoe CrieKTpalibHasi OTpakarelbHasl CIIOCOOHOCTh M MoYeMy oHa BaxkHa i [[33?
18. Kakue ocHOBHbBIE€ BBl CbEMKH HCIIONIb3YIOTCS B JI33 1 uem oHM oTiauyarorcs?

19. UYro Takoe NPOCTPAHCTBEHHOE, CIEKTPaJIbHOE M PATUOMETPHUYECKOE pa3pelIeHUe
CHUMKOB?

20. Kak atmocdepa Biusier Ha gannble J[33 1 kakue MeTo bl KOPPEKIIUH HCIIONIB3YIOTCS?

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue U CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPaTypPbl

OcnosHnas tumepamypa

1. 3ompnukoB WM. JI. Benenwe B TreonMH(OpPMAIMOHHBIE CHCTEMBl M JIUCTAHIIMOHHOE
30HIMpOBaHMUE: Y4eOHO-METoauueckoe Tmocobue: ydeOHo-meroauuyeckoe mnocodbue / W. ]l
3onbHukoB, H. B. I'mymkoBa. - BBenenue B reonH(pOpMalMOHHbIE CHUCTEMbI W JUCTAaHIIMOHHOE
3oHnupoBanue - HoBocubupck: HoBocubupckuii rocynapctBenHslii yuuBepeutet, 2023. - 88 c. -
078-5-4437-1498-1. -  Tekcr: onekrponnwni. // IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/134567.html (mara oOpamenus: 16.03.2025). - Pexum nocryma: mo
MOATHCKE

Lononnumenvnas rumepamypa

1. CanpauxoB A. H. ®@usuka. JlabopaTopHslii U JeMOHCTPAIIMOHHBIN MPAKTUKYM: YUYEOHUK JUIS
By30B: yueOHMK 1t By30oB / A. H. CanbuukoB. - Cankt-IlerepOypr: Jlans, 2023. - 320 c. -
978-5-507-46127-1. - Tekcr: osnekrponnblii. // WspmarensctBo Jlaww: [caiit]. - URL:
https://e.lanbook.com/img/cover/book/327380.jpg (mara oOpamenus: 16.03.2025). - Pexum
JOCTYTIA: TI0 TIOAMTUCKE

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «MHTEepHET», K KOTOPBIM 00ecneuynBaeTCs
AOCTYN 00YYAKOIIMXCS
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IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcor « Unmeprem»
1. https://www.nature.com/nphys/ - XXypnan «Nature Physics»

2. https://pinhe.mephi.ru/ru/ - HaydHo-meromudeckuii xypHan «Dusndeckoe oOpazoBaHHE B
BY3ax»

9.3. [IporpaMmmHoe o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneuenus
(0bHOBNEeHUe NPOU3BOOUMCS NO Mepe NOSABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3zyercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOIHAEMCA eHCEHEOETbHO)

He ucnonb3yercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

Crnenanu3upoBaHHast J1ab0paTopHst
WHTepakTuBHas naHens - 1 mT.
[Ipoexrop - 1 mt.

TB - 1 wrt.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 TUCHHMILIMHBI (MOXYJIs1)

OcBoenue y4eOHOU TUCHUIUIMHBI « DU3HMYECKHUE OCHOBBI METOOB AUCTAHIIHOHHOTO 30HIUPOBAHUS
(®OM/I3) mpenmnonaraeT CUCTEMaTHYEeCKyl0 padOTy B XOJE AyIUTOPHBIX 3aHATHH U PETYISPHYIO
CaMOCTOSITENIbHYIO paboTy MO BBHINOJIHEHHUIO AOMAIITHHUX 3aaaHuil. OCHOBHOH y4eOHBIH mpoiecc 1o
JAHHOM JMCLUIUIMHE CTPOUTCS HA COYETAHUU JIEKIIMOHHBIX M IPAKTMUECKUX 3aHATUH. B pamkax
CaMOCTOSITENIbHOW paboThl 00y4aromuMCsl MPEACTOMT H3y4aTh PEKOMEHIOBAaHHYIO Y4YeOHYI0O |
Hay4Hylo Jureparypy no kypcy ®OMJI3, c¢ uenbio MOJIy4EeHHS CUCTEMATUYECKUX 3HAHUU O
byHaaMEHTaIbHBIX  (PU3MYECKUX OCHOBAaX, JIGKAIIMX B OCHOBE COBPEMEHHBIX CHCTEM
TUCTAHIIMOHHOTO 30HIMPOBaHMA 3eMiId W ONMXKHEro KocMoca JJsl pEUIeHHs Hay4HbIX U
NPUKIAJAHBIX OOpaTHBIX 3a/a4 JUCTAHIMOHHOTO 30HAMPOBAHMS NPUMEHUTEIBHO K HKOJIOTUU U
MPUPOAOTIOIB30BAHHIO, BBITOIHATH JOMAIIHHAE 3aJlaHHsI TI0 TEMaTH4ecKoil 00pabOTKH MaTrepHuasoB
JUCTAaHIIMOHHOTO 30HAMPOBAHMSI 3EMIIM, TOTOBUTHCS K Ay JUTOPHBIM U MPAKTUYECKUM 3aHSATHUSM.

JUisi yCHemrHoro u3y4eHus: y4eOHOM IUCIMILIMHBI HEOOXOAMMO DETYISPHO IOCEIIaTh BCE BHJIBI
yueOHBIX 3aHSATHH, BKIIIOUYas JIGKLUH, IJ€ JTAIOTCSI OCHOBHbBIE TEOPETUUYECKUE TOJIOKEHUS y4eOHOTO
Kypca, U MPaKTHYECKUE 3aHATHUS 10 PEIICHUIO TEOPETUUYECKHUX, MPAKTUYECKUX 3a/1a4. Bce yueOHbIe
MarepHaibl U JOMOTHUTEIbHBIE pecypchl OyayT AOCTYIHBI B 3JIEKTPOHHONW 00pa3oBaTeiIbHOM cpere
YHHUBEPCUTETA, C KOTOPBIMU CJIENYET CBOEBPEMEHHO 3HAKOMUTHCS.

KoHTponb pe3ynasraToB 0OyueHHs MO JAaHHOMY Y4eOHOMY KypCy OCYIIECTBISICTCS depe3 TEeKyIIHUn
KOHTPOJIb M TPOMEXKYTOUHYIO arTecTanuio. bonbloioe BHHUMaHHE YIENAETCS  COONIOICHUIO
JIUCLUUIUIMHBI B ayIUTOPHH M aKTUBHOMY Y4YacTHIO B OTPA0OTKE MPAKTUYECKUX HABBIKOB. CTYIEHTHI,
HE BBINOJIHMBILNE [IPOrPaMMy NPAKTHUYECKHUX 3aHATUN W HE NPOLIEAIIME TEKYLIYI0 aTTeCTalulo, K
UTOTOBOM aTTeCTalUy 10 AUCLUIIIIMHE HE JOIyCKatOTCS.

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunvl auyamu ¢ OB3 u uneanuoamu
HpI/I HCO6XOI[I/IMOCTI/I 06y‘-I€HI/IH CTy,Z[GHTOB-I/IHBaJII/IIIOB " JIUI C OFpaHI/I‘-ICHHLIMI/I BO3MOXKHOCTAMHU
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30pOBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WJIM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIMW, TMpPE3eHTalluidi, BHAECO- M aygAuoOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MOoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 MUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOEHHOCTEH MCUX0()HU3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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