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I. LIEJIA U 3AIAYY JUCIATIITAHBI

Memnn:

O6ecneyenue 00yJaronerocss HEOOXOIUMBIMHU 3HAHUSIMU O MPOIECCaX PACIPOCTPAHCHHS
PaZMOBOJIH PA3NUYHBIX [IMAMA30HOB B Pa3jMUYHBIX MPUPOAHBIX Cpedax MpU IUIAHHPOBAHUH,
pa3paboTke M peanu3aluy PagUOCUCTEM IIHUPOKOro mpoduis (paguoioKaluy, HaBUTAIHHU,
PaMOCBSI3H, TISJICHTAIIUH | JIP.), a TAK)KE TTOKa3aTh BO3MOXKHOCTH UCITOJIb30BAHUS dTUX 3HAHUU B
HAYYHBIX UCCIIEJOBAHUSIX.
3amaun:

- W3Yy4YCHHE 3aKOHOMEPHOCTEH pacHpOCTpaHEHUS PaTUOBOIH PA3TUYHBIX YACTOTHBIX
JIUATIA30HOB B PA3IMYHBIX IPUPOJIHBIX CPEaxX;

- U3y4YeHUE HH)KEHEPHBIX METO0B pacueTa XapakTepUCTUK PaJUOCUTHAIIOB U TOJTyYeHUE
HABBIKOB PEIICHUS 33/1a4 B MPAKTUKE 00CCTICUCHUSI KOCMHYECKON 1 Ha3eMHON PauoCBsI3H;

- popmupoBaHue y 00y4aromMxcsi yMEHHM U HaBBIKOB CAMOCTOSITEIbHOTO IPUOOpETEHUS
Y TIPUMEHEHUS 3HAHUH MPU MCCIEAOBAHUU U MOCTPOCHUHM MaTEMaTHYECKHX MOJIENeH mpolecca
pacrnpoCTpaHEHUs PaJUOBOJIH.

1. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Vuebnas aucuumimHa — «PacmpocTpaHeHMe — paAMOBOJH»  OTHOCUTCS K YacTH
o0pa3oBaTeNbHOM MporpamMmbl, GOPMHUPYEMOI Y4aCTHHKAMHU 00pa30BaTEIbHBIX OTHOIICHUH.
Jliis u3ydeHus 1aHHOM y4eOHON JUCHUIUIMHBI (MO/YJIsl) HEOOXOAUMBI 3HAHUSI, YMEHHSI U HAaBBIKH,
dopmupyeMble TpU U3yYEHUH TaKuUX JUCHUIUIMH, Kak "'MaTtemaTtudeckuil aHamms'",
"AHanMTHYECKas TEOMETPHUsl M JIMHEWHas anreOpa’’, "DJIeKTpruiecTBO, MarHETU3M U BOJHOBAs
ontuka", "PamuorexHnyeckue 1enu U CUTHaibl'. 3HAHUS, YMEHUS W HaBBIKU, (OpPMHUpYEMBbIE
JTAHHOM yY9eOHOH TUCIHMITINHOM, SBISIOTCS 0a30BBIMH TSI M3YYEHUS YICOHBIX TUCIATUTHH
" AHTeHHO-(pUepHbIe YCTpoiicTBa" U DIEKTPOMAarHUTHasi COBMECTUMOCTh

I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIHUIIJINHBI

IIporiecc ocBoeHMs AMCHUIUIMHBI HalpaBieH Ha (opMUpOBaHHE KOMIIETEHIMHA B
coorBerctBun ¢ @®I'OC BO wu OIl BO mno wnanpaBinenuto moxaroroBku 10.03.01
«MHpopMannoHHas 0e30MACHOCTDY.

HepequL NJIAHUPYEMBIX PE3yJbTAaTOB oﬁyqemm o IMCHMIJIMHE, COOTHECCHHBIX C
HHIAXKATOPAMHU JOCTUKCHUS KOMIIeTeHIInii

Nuaukaropsl
Komnerenuus . Pe3yabTaTsl 00yuyeHus
KOMIIeTeHU UM
TIK-4 Cnocoben | MJ/{Knk+1 Tpumenser | 3HaTh:  OCHOBHBIE ~ (DAKTOpBI, BIMAIONIME  Ha
UCIIOJIB30BaTh OCHOBHBIE | OCHOBHBIE — NIPUHIMIGI | IPUHIMIIBI  TIOCTPOEHUS M (YHKIIMOHUPOBAHHE
OPHUHLMIIBL  TIOCTPOCHHS | MOCTPOCHHUSI U | paJHOTEXHUYECKUX CHUCTEM Iepeadyd nHPOpPMaLUuH
u (byHKHI/IOHI/IpOBaHI/IH (byHKHI/IOHI/IpOBaHI/IH HOCpeHCTBOM pa,Z[I/IOBOJIH;
TEXHUIECKMX  CPENICTB | TCXHUYCCKMX  CPCICTB | Viyerh: NMPUMEHSTH MMOJNYYCHHBIC HABBIKH pacyera
3ALIUTEL HHGOPMALLHH 3ALIUTHL HHOpMALMH XapaKTepUCTUK PAJMOCUTHAIOB IIPH MOCTPOSHUH H
AJIKke+.2 (YHKIMOHUPOBAHUU TEXHUUYECKHX CPEACTB 3aLUTHI
JemoHcTpupyeT uHOpMAITHH.
IIOHUMAaHUuE OCHOBHBIX
Bnagers: HaBbIKaMHM pacyeTa XapaKTEPUCTHK
NPUHLIAIIOB TIOCTPOEHHUS
w  Qynkunonnposanus | PA3IMYHBIX PAJMOCUTHAIOB NPU MOCTPOCHUHU U
TEXHUYECKHUX cpeacts | pacuceTe IMmapaMeTpoOB TCXHUUYCCKHUX CPEACTB
3aIUATHL HHPOPMALHHI 3alUThl HHOOPMAITUH.




IV. COJEP’)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM JUCHHUIIMHBI COCTABJIfAET 6 3aYeTHHIX ¢IUHMI, 216 yacos,
dopMa NPOMeKYTOUHOI aTTeCTANMU: 324eT ¢ OI[€HKOMH

4.1. Coz[epma}me AUCHUIIVIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKa3aHUEM BUA0B y‘leﬁHbIX 3aHSTHI M OTBEIEHHOI0 HA HUX

KOJIN4Y€eCTBA AKAACMHUYICCKHUX YaCO0B

BKJTIOYAst CAMOCTOATENBbHYIO paboTy

Bunpl yaeOHO# paboTHI,

06yqafonmxc;1, IMPAKTUYCCKYIO IIOATOTOBKY U

w
= TPYJIOEMKOCTh
= 5 (B yacax)
g2 ®opma
Ne Pa3zjnen aucuuniuHbl/TEMa § 7 K 0 3 rexyuero
o/ 2 = 0HTaKTHaH6pa 0Ta TMpenoaBaTels ¢ = KOHTPOJISE
" 2 o O0yHaroIHMHCA E S | yemeBaemocTH
S S 2 ® Q
=y 2 % | ©'g
= = - 2 Cemunap/ 5 &
2 e = o IpakTHyeckoe, %
= 5 = & | Jlexkuns 6 Kouncyabranus | 5
5 154 ” = JagopaTopHoe S
O | A = B 3ansTHE/
1 2 3 4 5 6 7 8 9 10
1 Brenenue 5 3 2 5
2 T1. OGmue Bonpockl pacrpoCTpaHSHHS [TuceMeHHbII
paauoBOJIH 5 | 18,2 4 4 0,2 20 | Tekymmii
KOHTPOJIb.
3 T2. PacnpocTpaHeHne 3eMHBIX pPaIuOBOJIH [TuceMenHbII
TEKYIIUN
5 | 62,2 16 14/8 0,2 20 -
KOHTPOJTb.
Samura JIP.




4 T3. Bnustaue Tporocdeps! Ha [TuceMeHHbIN
pacnpocTpaHeHue paguoBOIH TEKYIIH
5 | 34,2 8 414 0,2 20 Y
KOHTPOJIb.
Samura JIP.
5 T4. PacnpocTpanenue paroBoIH B HOHOC(hEpe [TucemeHHBIIH
TEKyLUH
5 | 482 14 6/4 0,2 20 i
KOHTPOJIb.
3amura JIP.
6 T5. OcoGeHHOCTH pacpOCTPaHESHUS [TucemMeHHBII
PaZMoOBOJIH PA3JINYHBIX IUAIIa30HOB S5 | 24,2 6 6 0,2 20 | Texyumii
KOHTPOJIb.
4.2. Ilnan BHeayANTOPHOI CAaMOCTOSITEJIbHON PadoThl 00y4aKOIIUXCSl 110 AUCHHILIHHE
CamocTosiTenbHast paboTa o0yyaroumxcs V4ebHo-
OHCHO‘IHOG MCTOANYCCKOC
Cemectp Hassanue pasnena, Tembl B — Cpoku | TpyaoeMkocTh B obecrnieyeHue
HA CaMOCTOATCIBHON PAOOTRL | o iermg (gac.) CPCACTBO CaMOCTOATEJIbHOU
paboTHI
Baenenue 1-a Hen 5 Hcrounuku us
T1. OOGmue BOnpoCkl pacrpoCTPaHESHHS 2 20 OCHOBHOH H
PAZHOBONH -1 HEl JIOTIOJTHUTENEHON
Pabota ¢ yueOHUKOM, [TucbmeHHBIM JINTEPATYPHI.
T2. PactipocTpaHeHHe 3eMHBIX PaIMOBOJH . . 3-8 20 . y
5 [T3. Bamsnme tpomocdeps na CIPaBOYHOU JIUTEPATYPOH, TEKY U CamoCTOATEeNbHBIH
) p P MEPBOUCTOUYHUKAMHU, 9-10 20 KOHTPOJTb. TIOMCK JIATCPATYPbI
pacnpocTpaHeHHe PaJHOBOJIH Ha
KOHCIIEKTOM
T4. PacnpocTpaneHue paaroBOIH B HOHOC(hEpe 11-15 20 06pa30BaTEITBHBIX
T5. OcoGeHHOCTH pacTpOCTpaHEHHUS 16-17 20 pecypcax.
PaJAMOBOJIH Pa3IMYHBIX AMANAa30HOB
O01uii 00beM CaMOCTOATENbHON PadOThI N0 TUCHUILIHHE (YAC) 105




4.3. Coaep:xanune y4eOHOro MaTepuaJia

Bsenenue

[Ipenmer Teopum pacnpocTpaHeHHs pPaguoBOJIH. OCHOBHBIE MOHATHS M ONPEACICHUS.
OCHOBHBIE XapPAKTEPUCTHKH 3JEKTPOMArHUTHBIX BOJH. CHEKTp 3JIEKTPOMArHUTHBIX KoyeOaHWUN
(obmas winaccudukanys). IlpuMepsl HCIONB30BAaHUS PAAMOBOIH B MPAKTHKE OOCCHCUYCHUS
PaaMOCBA3H U UCCIIEI0OBAaHUSAX IIPUPOIHBIX CPENL.

T1. OGmue BOonpockl pacpoCTPaHESHHS paIHOBOJIH

Tunbl  paguonuuunii. Knaccudukanmss paguoBoJiH 1O aUama3oHaM H - criocobam
pacnpocTpaHeHust (oOmias xapakrepucTuka). PacmpocTpaHeHue paguoBOJIH B CBOOOJHOM
npocrpancTee. PopMmysna MACATBHOM PAaaMOCBA3U. BiusHue mymoB npu pacuere. llorepu npu
pacnpocTpaHeHUH B CBOOOAHOM IpOCTpaHCTBE. MHoOkuTenb ocnabiaeHus. OCHOBHbIE MEXaHU3MBI
B3aumozeiicTeus OMB co cpenoii. [lornomenne SMB.

T2. PacnipocTpaHeHe 36MHBIX pPaIiOBOJIH

DneKTpuuecKue IapaMeTpbl 3€MHOM IIOBEPXHOCTH. PacmpocTpaHeHHe paguoBONH HaJ
IUIOCKOM TIOBEPXHOCTBIO IPU TMOJHATBHIX IE€pEelalolled M IpueMHOM aHTeHHax. llomHas wu
ynpouieHHass uHTepdepeHonnsie ¢opmyinsl. dopmyna Baenenckoro. HaTepdepeHInoHHAs
CTPYKTypa MOJIA M3JIydaTelis, HaxoAsdlerocs BOMU3M 3eMHOM mnoBepxHocTH. IlpuGnmxeHHble
rpaHnyHble ycioBus JleontoBuua. CTpyKTypa MOJs pajMOBOJIHBI C YYETOM TI'PaHUYHBIX YCIOBHM
JleonToBHua. PacmpocTpaHeHue paavoOBOJIH IIPU PACIONOXKCHUM AHTEHH y TpaHMIbl paslena.
®opmyna Hlyneiikuna-Ban-gep-Iloss. PacnipocTpanenne paauoBOJIH HAJl HEOJHOPOIHOW MOYBOM.
Gopmynsl  Dkkepcnies, Mmmuartona u  @eitHOepra. PacnpocTpaHeHne paaudoOBONIH - HAj
cepuueckoil moBepxXHOCThIO 3eMin. Y4eT chepruuHocTy 3eMii B MHTEp(hEepeHIIMOHHBIX (hopMyiax.
Judpakuuonnsiii pacuer nossa. @opmyrna doka. BnusiHue HEOIHOPOIHON chepruecKor 3eMHOM
MIOBEPXHOCTH Ha PacHpOCTpaHEHUE pajuoBOJIH. PacrpocTpaHeHne HaJl HEPOBHOM MOBEPXHOCTHIO.
3onbl Openenst U 007aCTh TPOCTPAHCTBA, OKA3bIBAIOIIAsl CYIIECTBEHHBIN BKJIaJ B TOYKE MpHEMA.
PacnpocTpanenue paguoBOSH B XOJIMHUCTOW MecTHOCTH. ['padumueckuit meton ydera mpoduiis
MECTHOCTH. BriusHue mepoxoBarocTell MOBEPXHOCTH HA pacIpOCTpaHEHUE PAJTHOBONH. BimsHue
9KpaHUPYIOUINX NPENATCTBUN Ha pacIPOCTPAHEHUE PaJUOBOJIH.

T3. Bmustaue Tponocdepsl Ha pacpoCcTpaHEHHE PATMOBOTH

Tponocdepa u ee xapaktepuctuku. KoaddunueHt npenomiieHus: paanoBoiH B Tporocdepe.
SBnenue TponochepHoii peppakuuu u ee BUAbL. YueT TpornocepHoil peppakiuu. TypOyneHTHOCTD
Tporniocepbl. MexaHu3M JalbHEro paclnpocTpaHeHHs B Tporocdepe. 3aMHpaHHMs CUTHAJIOB MpU
TPOMOC(EPHOM pacHpoCTpaHEHUH. 3aBUCUMOCTh YpoBHA curHaioB YKB ot ce3ona roma u
KIIMMaTU4YeCKUX yciaoBui. [IpuOamkeHHbIN MeTO1 pacyeTa ycIoBUiA MpoxoxkaeHus curnaioB YKB.
[Tornomienne paaroBoH B Tporocdepe.

T4. PacripocTpaneHue paJuioBOJIH B HOHOC(hEpPE

CocraB u ctpoenue armocdepsl. onochepa u ee xapakrepucTuku. MexaHn3Mbl HOHU3AIIUN U
pexoMmOuHanuu. OCOOEHHOCTH pacpOCTPAHEHUS PaIMOBOIH B OHOPOJIHOM HOHU3UPOBAHHOM rase.
Oco0eHHOCTH paclpoCTpaHeHHE NMPU HAIMYUHU MOCTOSHHOTO MarHuTHoro mois. llpenominenue u
OTpa’kKe€HHE PaJHoBOJIH B MOHOc(hepe. O030p KIacCHYECKMX HA3eMHBIX METOJOB HCCIEIOBaHHUS
noHocheps! (BepTUKAIbHOE, HAKIIOHHOE ¥ BO3BPAaTHO-HAKJIOHHOE 30HIMPOBaHUE HOHOC(HEPHI, METOA
HEKOT€PEHTHOT'O PacCesHHS).

T5. OcoGeHHOCTH pacTpOCTPAHECHHSI PAIMOBOJIH PA3IMYHBIX JTUATIA30HOB

PaguoBonHb! 3ByKOBBIX YacToT. CBepxAauHHbIe U JuIMHHBIE BosHBI (CIB u [IB). ®opmyina
Octuna. Cpennue BoiHbl (CB). Kopotkue Bosmubl (KB). OcHOBBI pacdera ycaoBUI TTPOXOXKICHUS
KB paguoBonn. YasTpa-kopoTtkue BosHsl (YKB).



4.3.1. llepeyeHb CeMMHAPCKHUX, IPAKTHYECKUX 3aHATHII H J1a00paTOPHBIX padoT

Ne Ne HaunmenoBanue TpyroemMkocTs Ouenounsie | @opmMupyembie
n/H | pa3gena CeMHHAPOB, (uac.) cpeacrsa KOMIIeTEeHI[UU
U TeMbI NPAKTHYECKUX U Bcero U3 uux
J1a00paTOPHBIX 4acoB | MpaKTHYeCKasl
paﬁOT nmoaAroToBkKa
1 2 3 4 5 6 7
1 |T1 EOBEflPemeHI/Ie 3aga4 . HI/;(;II)(MCHI/II{I;II/I TTK-4. WK ks 1
' KOH”I}“]II)J;I)J'IB N 1Krik4.2
2 | T2 I132. Pemenune 3amau
o T2. N
bl Haysceme IInceMeHHBIN
Pt o TeKYIIUH [TK-4. U1Krk4.1
BITASTHUS 3eMHOM | 22
KOHTPOIIb. N IKrik4.2
MIOBEPXHOCTHU Ha Sammra JIP
pacmpocTpaHeHue '
pPaaMOBOJIH
3 | T3 [133. Pemenue 3amau
o T3. N
T2 Visyuenne [TruceMeHHbII
p=. TEKyLIUI ITK-4. U1K k4.1
BIIUSTHUS 8
Tporiocdeph a KOHTPOJTb. N 1Krik4.2
pacnpocTpaHeHue 3ampara JIP.
paIMOBOJIH
4 | T4 503411:4PemeHHe 3a7a4 0 HI;CeI;MeH;;IH TTK-4. VK i1
' KOH?};J(I)HL N K42
5 |T5 I135. Pemenue 3amau
o T3. [TucbmeHHbIM
JIp3. OCHOBBI 5 TEeKYIUH [TK-4. U1Knk4.1
pacuera YCIIOBHM KOHTPOIIb. N 1Krik4.2
MIPOXOXKIECHUS KB 3amura JIP.
paJIMOBOJIH

4.3.2. [lepeyenb TeM (BOMPOCOB), BLIHOCMMbIX HA CAMOCTOSITE/IbHOE U3Yy4YeHHe CTYyIeHTAMM B
pamkax camoctosiTesbHoi padoTsl (CPC)

Ne Tema 3aganue @opmrpyemas NIK
n/n KOMIIeTeHIUSA
1 2 3 4 5
1 | BBenenue OcwmbicieHre  MaTepuana
JICKIIAH.
IToaroroska k I131.
2 | T1. O6mume Bompockl | OcMBICIICHHE Marepuana
pacnpocTpaHeHus JEKLHUH. K-4 N Krik4.1
PaJMOBOJIH [Toaroroska k 131 ' NJIKrik4.2
3 | T2 OcwmpbIcrieHHe ~ Marepuana
Pacnpoctpanenue JICKIUHN.
3eMHBIX paanoBosiH | [loaroroska k I132 u JIpl.
4 | T3. Bnusnue OcMbIcnenne Marepuajia




Tponocgepsl Ha JEKLHUH.
pacnpocTpaHeHue [Toaroroska k 133 u JIp2.
pPaIMOBOJIH

5 | T4.
PacrpocTpaseHe OCMblgneHHe Marepuaia
PaaMOBOJIH B JICKIUITH.

IToaroroBka k I134.

noHocdepe

6 | T5. Ocobennoctu
pacnpocTpaHeHus OcwmbIcTIeHHE  MaTepuaia
pazvoBOIIH TEKLUH.
Ppa3IUYHbIX [TonroroBka k I135 u JIp3.
JIMAa30HOB

4.4. MeToanyeckne yKa3aHus M0 OPraHU3alHN CAMOCTOSITEIbHOI paGoThl CTY/IEHTOB

CamocTtodaTenbHasi paboTa CTyAEHTOB Bcex (OpM M BUAOB OOY4YEHHs SIBISETCS OJHUM U3
00s13aTeNIbHBIX BUJIOB 00Pa30BaTENIbHON 1€ATEIILHOCTH, 00eCIIeUnBaIoIIel peain3aluio TpeOoBaHUN
@denepalibHbIX TOCYJApCTBEHHBIX CTAHIAPTOB BBICIIEIO MPOPECCHOHATBHOIO 00pa30BaHUS.
CornacHo TpeOOBaHUSAM HOPMATHUBHBIX IOKYMEHTOB CAMOCTOATEIbHAs Pab0Ta CTYACHTOB SBISETCS
00s13aTeIbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOIO MPoLiecca, TaK Kak OHa 00eCIeYrBaeT 3aKpeIuIeHNe
MOJIy4aeMbIX Ha JIEKIIMOHHBIX 3aHATUSAX 3HAHUU MyTeM MPUOOpPETEHHsS HABBIKOB OCMBICICHUS U
pacmupeHusi MX COJEp)KaHHUs, HABBIKOB pEHICHUS AaKTyalbHBIX TpoOsieM (opmupoBaHus
OOIIEKYNbTYpHBIX UM TPO(ECCHOHANBHBIX  KOMIETCHIUW,  HAyYHO-HUCCIEI0BATEIbCKON
NeSITeJIbBHOCTH, MOATOTOBKM K CEMHMHapaMm, JJabopaTOpHBIM pabdoTaM, clade 3a4€TOB U SK3aMEHOB.
CamocTtosTenbHass paboTa CTYACHTOB TPEACTABISICT COOOM COBOKYNMHOCTh AayAHTOPHBIX U
BHEayAUTOPHBIX 3aHATUH U paboT. CamocTosTeNbHAs paboTa B paMKax 00pa30BaTEIbHOIO Mpoliecca
B By3€ PELIAET CAEAYIOLIUE 3a0auu:

— 3aKpelyieHue M pacllupeHHe 3HAaHWW, YMEHHUH, MOJIY4YeHHBIX CTyJE€HTaMH BO BpeMs
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHM, NpPEBpAIlEHHME HUX B CTEPEOTUIIBI YMCTBEHHOH H
(bU3UIECKOI NeITETHOCTH;

— MpUOOpPETEeHUE AOMOTHUTENBHBIX 3HAHUN U HABBIKOB IO TUCIUIUIMHAM y4eOHOTO IIJIaHa;

— (opmupoBaHUE U pa3BUTUE 3HAHUI U HABBIKOB, CBSI3aHHBIX C HAyYHO-HCCIIEA0BATEIbCKOM
JESATENIBHOCTBIO;

— pa3BUTHE OpHUEHTAlMM M YCTAHOBKM HA KAaueCTBEHHOE OCBOEHHE OOpa30BaTEIbHOU
MPOTrpaMMBbl;

— pa3BUTHE HABBIKOB CAaMOOPTraHU3AIINH;

— (opMupoBaHHE CaMOCTOSTEIBHOCTH MBIIUICHUS, CIOCOOHOCTH K CaMOpPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOPEaIn3alllu;

— BBIPa0OTKa HABBIKOB A (HEKTUBHON CAMOCTOSITENHFHOU MPO(EeCcCHOHATEHON TeOPEeTUIECKOM,
MPaKTUYECKON U y4eOHO-HCCIe0BATENbCKOM e TEIbHOCTH.

IoaroroBka k Jekunu. KauecTBo 0CBOCHUS COAEPKAHUSI KOHKPETHOW AUCIUIUIMHBI TIPSIMO
3aBUCUT OT TOTO, HACKOJIBKO CTYJEHT caMm, 0e3 BHENIHEro NpUHYXKACHHUS (GopMmupyer y ceds
YCTaHOBKY Ha TOJy4€HHE Ha JIEKIMIX HOBBIX 3HAHUH, JOMOJHAIOMIUX YKE UMEIOIINECS M0 JaHHOMU
JUCHUILIMHE. BpeMs Ha IOAroTOBKY CTYJIEHTOB K JIByX4aCOBOM JIEKIIMM IO HOPMAaTHBaM COCTaBIISIET
He MmeHee 0,2 yaca.

IMoaroroBka Kk MpakTH4YecKOMY 3aHATHIO. [I0rOTOBKA K MPAaKTUYECKOMY 3aHSATHIO BKIIIOYAECT
CIEYIOIINE STIEMEHTBl CAMOCTOSATEIBHON JEATEIBHOCTH: YeTKOE MPEACTaBICHUE LIEIH U 3a/1a4 €ro
MIPOBEJICHUS; BbIIEJICHUE HABBIKOB YMCTBEHHOM, aHATUTUYECKOM, HAYYHOH JEsITEIbHOCTH, KOTOpBIE
CTaHYT pe3yJbTaTOM MpeacTosiel padboTel. BeipaboTka HABBIKOB OCYIIECTBISETCS C MOMOIIBIO
MOJIy4€HUs HOBOW MH(popManuy o0 M3ydaeMbIX MpoLEeccax U ¢ MOMOIIbIO 3HAHUS O TOM, B KaKou
CTETeHH B JaHHOE BpeMs CTYACHT BJIaJIe€T METOJJaMH UCCIEI0BATENIbCKON IEATENBHOCTH, KOTOPBIMU
OH CTaHeT TMOJb30BaThCS Ha MPAKTUYECKOM 3aHATHH. [loAroToBKa K HPAaKTHUECKOMY 3aHSITHIO
Hepenko TpedyeT moabopa MaTepuaina, MAHHBIX U CIEUUATbHBIX HCTOYHUKOB, C KOTOPBIMU



npeacTouT yudebHas padora. CTyAeHTHl JOIDKHBI JIOMa MOJATOTOBUTH K 3aHATHIO 3—4 mpumepa
(GhOpMyIHPOBKM TEMBbl HCCIIEJOBAHUS, MPEJICTAaBICHHOIO B MOHOrpadusx, Hay4HBIX CTaThsX,
oTyueTax. 3aTéM OHHM CAMOCTOSITEJILHO OCYILIECTBIISIIOT TOUCK COOTBETCTBYIOLIUX HCTOYHUKOB,
ONPENENAT AKTYaJbHOCTh KOHKPETHOTO MCCIIEIOBAHHWS  NPOLECCOB U SBJICHUM, BBIIEISAIOT
OCHOBHBIE CIOCOOBI JIOKAa3aTEIbCTBA AaBTOPAMU HAYYHBIX pabOT IIEHHOCTH TOTO, 4Ye€M OHHU
3aHUMaroTcs. B X01€e camoro mpakTHyecKoro 3aHsITHs CTYACHTBI CHa4YaJ1a IPEICTABIIAIOT HallICHHbIE
WMU BapHaHTHl (OPMYIMPOBKU aKTyalIbHOCTH UCCIIEAOBAHMS, 00CYKIAIOT UX H 00OCHOBBIBAIOT CBOE
MHEHHE O Haujy4dlleM BapuaHTe. Bpemst Ha NoAroToBKy K MPaKTUYECKOMY 3aHATHIO [10 HOPMaTUBAM
coctaBnsaeT He MeHee 0,2 yaca.

IloaroroBka K KOHTPOJIbHOW padore. KoHTponbHas paboTa Ha3HAYACTCS IMOCIEC H3YyYCHHS
OTpEACIIEHHOr0 pasnena (pasleNioB) AWCHHUILUIMHBI W TMPEACTaBIsSET COOOM COBOKYIMHOCTH
Pa3BEPHYTHIX MUCbMEHHBIX OTBETOB CTYJIEHTOB Ha BOMIPOCHI, KOTOPHIE OHM 3apaHee IMOJy4arT OT
npernonaBatenss. CaMocTosTeNbHAs MOATOTOBKA K KOHTPOJBHOW paboTe BKIIOYaeT B cels: —
M3y4YEHUE KOHCIIEKTOB JIEKUUH, pPACKpBIBAIOIIMX MaTepHall, 3HAHUE KOTOPOTO IPOBEPSETCS
KOHTPOJILHOH pPaboOTOif; MOBTOpPEHHE Y4YeOHOTO MarepHaja, IOJIyYeHHOrO MpPHU IOATOTOBKE K
CEMUHAPCKHUM, MPAKTUYECKUM 3aHATHUSAM U BO BPEMS UX MPOBEACHUS; HM3YyUYECHUE JOMOIHUTEIBHOU
JUTEPATYphl, B KOTOPOH KOHKPETU3UPYETCS COAEPKAHUE NPOBEPSEMBIX 3HAHHUM; COCTABICHHUE B
MBICIIEHHOM (pOpMe OTBETOB HA MOCTABJICHHbIE B KOHTPOJIBHOU paboTe Bompochl; (OpMUPOBAaHUE
IICUXOJIOrMYECKON yCTAaHOBKM Ha YCIEIIHOE BBIIIOJIHEHUE BCEX 3afaHuil. BpeMs Ha moOAroToBKy K
KOHTpPOJIbHOK paboTe [0 HOPMATUBAM COCTAaBIIAET 2 Yaca.

IToaroroBka k 3x3ameny. CaMocTOsTENbHAS IOATOTOBKA K 9K3aMEHY CX0’Ka C IMOATOTOBKON K
3a4eTy, 0coOeHHO eciau oH auddepeHimpoBanHbiii. Ho o0beM yueOHOro marepuaina, KOTOPBIH
HY>KHO BOCCTAHOBHTbH B IMaMATH K 9K3aMEHY, BHOBb OCMBICIHTH U MOHATH, 3HAUUTEIBHO OOJIBIIE,
o3TOMy Tpebyercsi OoJibllie BpEMEHH M YMCTBEHHBIX yCWiIHi. BaxHo copmupoBaTh 1eI10CTHOE
MIPE/ICTABICHUE O COJEP)KaHWU OTBETAa HAa KaXAbId BOIIPOC, YTO MpPENIoJiaraeT 3HAHUE Pa3HbIX
Hay4YHBIX TPAKTOBOK CYIIHOCTH TOTO UJIM MHOTO SIBJIEHUS, ITPOllecca, YMEHUE PaCKphIBaTh (PaKTOpPHI,
OTIpeNIeNIAIONMe HMX TNPOTUBOPEUYUBOCTb, 3HAHUE MMEH YYEHBIX, H3y4YaBIIUX OOCYXIaeMYIO
npobinemy. HeoOxogumo Takke MpUBECTH HMHQOPMAIMIO O MaTepHaliax 3MIIHPUIECKUX
HCCIIEI0BAaHM, YTO YKa3bIBa€T Ha BCECTOPOHHIOIO IOJArOTOBKY CTYJIEHTa K 3K3aMeHy. Bpems Ha
MOJITOTOBKY K AK3aMEHY 10 HOpMaTHUBaM COCTaBJsieT 36 yacoB Ui OakaiaBpoOB.

Ha camoctosTensHyto paOOTy BBIHOCATCS CIIAYIOIIME BOMPOCHI M 3aJaHHs 10 TeMaMm
JUCHUIUTAHBL:

Beenenne. Cnenars 0030p NMpUMEpPOB UCIOIB30BaHUS PAJMOBOJIH B MPAKTUKE OOeCreueHHs
PaaAMOCBA3H U UCCIIEIOBAHUIX IPUPOIHBIX CPENl

T1. U3yuuth OCHOBHBIE MeXaHM3MbI B3aumojelcTBus OMB co cpenoil. Paccmorpers
nornomenne SMB B 3eMHoO# aTMochepe

T2. W3yunTe BIMSHHE WIEPOXOBATOCTEH IMOBEPXHOCTH HAa PACIpPOCTPAHEHHE PaJMOBOJIH.
W3yunth BIUsHUE S5KPAHUPYIOIIUX MPENATCTBUN Ha pacpOCTpaHEHHE PaJHOBOIH

T3. Pa3o6path npuOIMKeHHBII METOJT pacueTa YCJIOBHM MpoxoxkIeHus curnainoB YKB

T4. Cpenath 0030p KJIacCHYECKUX HA3€MHBIX METOJOB HCCIEAOBAaHUS HOHOCQEPHI
(BepTHKaJIbHOE, HAKJIOHHOE M BO3BPATHO-HAKJIOHHOE 30HIMPOBAHHUE HOHOCHEPHI, METOJ
HEKOT'€pEHTHOI'O PACCESIHUS)

T5. Pa3obpaTth 0CHOBBI pacueTa ycnoBuil npoxoxxaenus KB panuoBonn

KonTponb camoctosiTennbHOI paboThl MPOBOIUTCS HAa MPAKTUYECKUX 3aHATUSAX MPU HAMTMCAHUHU
KOHTPOJILHBIX PadOT U MPH 3a1uTe Ja00paTOPHBIX padoT.

4.5. IlpumepHasi TeMaTHKa KYpCOBBIX padoT
BrimonHenue KypcoBbIX paboT HE PEAYCMOTPEHO YUEeOHBIM IIJIAHOM

V. VUEBHO-METOJAYECKOE 1 HTH®OPMAIIMOHHOE OBECITEYEHUE
TACIATIIAHBI



OnexkTpoHHas HMH(POpPMAIMOHHO-00pa30oBaTeNibHAsl Cpella YHUBEpPCUTETa 00ecreunBaeT
JOCTyH K OJJIGKTPOHHBIM YYEOHBIM H3/IaHUSM M 3JIEKTPOHHBIM OOpa30BaTENbHBIM peEcypcam,
yKa3aHHBIM B pa0oyeil mporpaMme TUCITUTUIUHBI (MOTYIIS).

bubnuoTteunslii POHI YKOMIIJIEKTOBAH TMEYAaTHBIMU 3AaHUSAMHU W3 pacdera He meHee 0,25
9K3EMIUISIpAa KXKAOT0 W3 M3JaHMNH Ha OJHOTrO OOydaromierocs M3 4YHucia JIHUI, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIONILYIO AUCHUILUINHY (MOIYJIIb).

OOygarommMcst oOecrieueH AOCTYN K COBPEMEHHBIM MPo(ecCHOHAIBHBIM 0a3aM JTaHHBIX U
MH(OPMALIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX OMpeesaeTcs: B paboyux mporpammax
JTUCIUTUIUH (MOJTyJIEH).

a) OCHOBHAsl JIUTepaTypa
1. MaremaTtuyeckoe MOAETUPOBAHNE XapaKTEPUCTUK CUTHANIA B BO3MYIIEHHOM MH(OPMAalOHHOM
kanane [Tekcr] : monorpadus / E.-T. AreeBa, H.T. Adanacwes, [[.Kum, H.1. Muxaiinos. Crapsrii
Ockon : U3n-Bo “Tonkue Haykoemkue TexHosoruu”’, 2016. - 128 c¢. (50 3x3).
2. CHOyTHHKOBOE JIEKAMETPOBOE DPAIMO30HIMPOBAHHE HOHOCPEPHBIX  HEOTHOPOHOCTEH:
monorpadwust / H.T. Adanacwes, B.I1. Mapkos. Upkytck: U3a-Bo “UT'Y”, 2015.-127 c. (20 3k3)
3. Homyxano M.II. Pacipoctpanenue paguoBoid. Yueouuk aist BY3o0s. - M. : Cssi3p, 1972. - 336
c. ¢ w16 Tabn., 6uoi. (19k3).
4. AdanacneB H.T., Kum JI.Y. MeToabl MaTeMaTH4eCcKOro MOJCIMPOBAHUS BIUSHUS HOHOC(HEPHBIX
HEOIHOPOJHOCTEH Ha pacrpocTpaHeHHue paauoBOIH. YdueOHoe nocodue./ Upkyrck, UT'Y, 2003. 83
c. (1 3x3).
5. I'pynunckas I'.I1. Pactipoctpanenue paauoBodiH. - MockBa: Beicmias mkona, 1975 - ¢.280
6. Pactipoctpanenue paguoBonn / O. U. Sxosnes [u np.]. - M. : Jlenann, 2009. - 491 c. : un. ; 22 cMm.
- bubnwmorp.: c. 485-488. - [Ipeam. ykas.: c. 489-491. - ISBN 978-5-9710-0183-6 (15k3).
7. I'mu30ypr B.JI. PacnpocTpanenue 371eKTpOMarHUTHBIX BOJIH B mazMe. M., 1967. (3 3k3).
8. leruc K. PagmoBomasr B nonochepe. M.: MUP, 1973.(23k3).

0) 0a3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. Hayunas 6muGimmotexa IV http://library.isu.ru/ru/resources/edu_resources/index.html
2. b KHUT " TIPOJIOIKAOIIINXCS W3JIaHUI http://ellibnb.library.isu.ru/cgi-
bin/irbis64r_15/cgiirbis_64.htm?LNG=&C21COM=F&I21DBN=IRCAT&P21DBN=IRCAT
3. DnekTpoHHBIN YnTaNIBHBIN 3a1 «budmuoTex» https://isu.bibliotech.ru/
4. DnextponHas oubnuoreuHas cucrema «M3narenbcto «Jlanwy http://e.lanbook.com
5. DnekrponHas oudaroTeunas cuctema «PYKOHT» http://rucont.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI

6.1. YueOHo-1a60paTopHoe 060py10BaHue:
Kiacc 9BM, ayautopust 323 A, ocHallleHHas BBIYUCIUTEIbHON TEXHUKOW, criennaibHbIM 11O
1 CBOOOJIHBIM JIOCTYTIOM B ceTh Internet.

6.2. [IporpamMHoe obecrieyeHue:
1. 1O «Modelusy. Csoboano pacripocrpansemoe I10. beccpouno.
2. T10 «MATLAB Academic Concurrent» Kontpakt Ne 03-013-17 ot 05.06.2017. BeccpouHo.
3. Microsoft OfficeProPlus 2013 RUS OLP NL Acdmc. Koutpakt Ne 03-013-14 ot 08.10.2014.Homep
Jluniensum Microsoft 45936786. beccpouno.
4. WinPro10 Rus Upgrd OLP NL Acdmc. Cy6nunensuonnsiii rorosop Ne 502 ot 03.03.2017 Cuer Ne
®P3- 0003367 ot 03.03.2017 Akt Ne 4496 ot 03.03.2017 JIunensust Ne 68203568. beccpouHo.
5. Kaspersky Free (exerogHo o6HoBiasemoe I10O). VYciaoBHS HCIONB30BAaHUS IO  CCBIIKE:
http://www.kaspersky.ru/free-antivirus/ . beccpouso.

6.3. TexHn4yeckne M JIeKTPOHHBbIE CPeCTBA:
B xone y4yeOHOro mporiecca MCIONB3YIOTCS TEXHHUYECKUE CPEICTBA OOYYCHHS U KOHTPOJIS


http://library.isu.ru/ru/resources/edu_resources/index.html
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&C21COM=F&I21DBN=IRCAT&P21DBN=IRCAT
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&C21COM=F&I21DBN=IRCAT&P21DBN=IRCAT
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://www.kaspersky.ru/free-antivirus/

3HAaHUH CTYJEHTOB (IIPE3EHTALMH, KOHTPOJIHUPYIOIIUX IPOrpaMM, AEMOHCTPALMOHHBIX YCTaHOBOK),
HCIIOJIb30BaHNE KOTOPBIX MPEAYCMOTPEHO METOANYECKOM KOHLIECIIIUEHN IPENOIaBaAHNU.
MyabTUMEIUHHBIA TPOEKTOP, SKpaH (110 HEOOXOJUMOCTH), MEJIOBasi WJIM MapKepHas J0CKa.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOI'NU
Ha nexuusix MCHONB3YIOTCS aKTHBHBIE METOJbI OOydeHUs (KOMIBIOTEPHBIX CHUMYJIISIHA,
pa3bop KOHKpeTHbIX cuTyauuit). [lpakTuueckue 3aHATHS MPOBOAATCS B MHTEPAKTHUBHOU (opMme.
JlaboparopHbie pabOTHI TPOBOAATCS ¢ Ucnoiib3oBaHueM [I9BM ¢ nocneayromieit 3ammroi.

VIiIl. OHEHOYHBIE MATEPHUAJIbI JISA TEKYIETI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIUA

Texyumuil KOHTPOJIb pPeaTU3yeTcsl B BUJIE MMCbMEHHOTO TeKyllero koHrposs Ha [131-1135,
npu 3anute J1aboparopHeix pabor JIP1-JIP3. Tekymuii KOHTpOJIb HaIlpaBieH Ha BBISBICHHUE
chopmupoBanHOCTH KomrieTeHIuu [1K-4.

J1iig peanu3aiy TeKyIero KOHTPOJIS UCIOJIb3YeTCs 0alTIbHO-PEHTHUHIOBAs CUCTEMA OLICHKH,
MIPUHSTAs] B YHUBEPCHUTETE.

3a nmocemienue oxHoro Buja 3anatus naercsa 0.3 6amna (50 3anaruii (JIHI13+JIP)*0,3 Ganna =
15 6annoB), MaKCUMaIbHOE KOJMYECTBO OAJIJIOB 32 MUCHbMEHHBIN KOHTpob Ha CKP — 5 Gamos, 3a
I13 (4 CKP *5 6amna= 20 6awios), mabopatopusie pabotsl (JIP) — 42 6amn (3JIP*14 Gamnos = 42
Oaia).

[TapameTpsl OLEHOYHOTO CpEeACTBa JJsi MUCHBMEHHOIO TeKyllero KoHtpois. I[lapamerpsi
orieHouHoro cpexactsa st KCP.

Koutenii Orenka / 0aiuIsl
prTCp OTJINYHO Xoporo VY noBneTs. Heynosi.
OLIEHKU
5 Gaos. 3,5 6ayta 2 Oanna. 0 GamoB
3agaHus He
ITomHOCTRIO He nmomHOCTRIO ol
ITomHOCTEIO U BBIITOJIHEHB] UIH
BBIITOJIHEHBI BCE | BBHIMTOJIHEHBI
BrimonHeHne | KOppeKTHO 3aJlaHU€E BBIMOIHEHO
N 3aJ]aHM, 3aJaHu,
3alaHnAi BBIIIOJIHEHBI BCE N [ — HE MMOJIHOCTBIO U
3aaHusI Y y JomyiieHo 6omnee 3-
— IBE OIINOKHA JIBE OLIMOKHU
X OIINOOK

[TapameTpsI OIICHOYHOT'O CPEJICTBA JIJIS 3alTUTHI JJabopaTopHBIX padot JIP1-JIP3.

Orenka / 0amibl
Kpurepun
OLICHK OTan4HO Xopouio Y 1oBieTB. Heynogsi.
10-14 6ammoB 5-9 Gamna 1-4 danna. 0 6amoB
B nenom otuer Otuet odopmiieH Otuer He
o(hopMIIEH KOPPEKTHO, | MOTHOCTHIO. oopmiteH.
[TomHOCTBIO U ClIeNaHbl BEIBOJBL, HO | MMmeroTces
KOPPEKTHO UMEIOTCS 3aMevaHus 110 OTuet opopmireH
oopmiieH OTUeT, | HE3HAYUTEIIbHbIC odopmienuto, co
CJIEJIaHBbI HE/I0CTATKH. BBIBOIbI CJI€IaHbl | 3HAYUTEJIBHBIMU
Brimonnenue
— BBIBOJIBL. [Ipn [Ipu 3ammre CTyAEHT | HE MOJHOCTHIO. 3aMEeYaHUsIMHU,
3alUTe NIOKA3aHO | MOKAa3bIBAeT [Tpu 3amure - BBIBO/IbI HE
BCECTOPOHHEE U | IOHMMAaHUE CYXJICHUS MOJIHBIE, TIPH
riry0oKoe 3HaHWe | MaTepuasia, IPUBOAUT | IOBEPXHOCTHBHI, 3alIUTe CTYACHT C
MaTepuaa MIPUMEPBHI, HO coJepxar OIUOKH, | TPYIOM
UCTIBITHIBACT IpUMEPHI HE bopmynupyer
3aTPyAHEHUS C IPUBOJSATCS, CBOU MBICIIH, HE




BBIBOAAMH, OAHAKO

OTBCThI Ha

MPUBOJIUT

JOCTAaTOYHO ITOJIHO JOITIOJIHUTCIIbHBIC IIPUMEPHI, HE
OTBC€YACT Ha BOITPOCHI HC JacT OTBETA Ha
JOIIOJIHUTCIIbHBIC YBCPCHHBIC JOIIOJITHUTCIIbHBIC
BOIIPOCHI BOITPOCHI

[TpoMexyTouHbII KOHTPOJIb IPOBOAUTCS B hopMe 3k3ameHna. O0yuaroniemMmycs npejyiaraercs
MUCHbMEHHO OTBETUTH HA BOIIPOCHI TECTA U BBHIIIOJIHUTH PAKTUUECKOE 3a/IaHHE.
[TapameTpbl OLIEHOYHOT'O CPEACTBA Ul TECTAa Ha IPOMEXKYTOUHOM KOHTpOJIE.

Orenka / 0amibl

K(;)) E;Eﬁ;m OtinyHO Xopouo Y 1oBieTB. Heynosi.
28-31 GamioB 21-27 6amnoB 18-20 6amna meHee 17 6amios
IIpouent
HPABHIIBHO 86-100% 72-85% 60-71% >60%
OTBEYEHHBIX
BOTIPOCOB

HapaMeTpLI OLICHOYHOI'0 Cp€acTBa I IPAKTUYCCKOIO 3aJaHUA Ha IMIPOMEKYTOUHOM

KOHTpOIJIE.
Koutenii Orenka / 0aJusl
PHTCP OTJIINYHO Xoporio VY noBneTs. Heynosi.
OLIEHKU
10 Gasos. 7 Gama 4 dana. 0 GamoB
3agaHus He
ITonHOCTEIO He nmonHocThIO
ITomHOCTEIO U BBIITOJIHEHB] WIH
BBIITOJIHEHBI BCE | BBIMTOJIHEHBI
BrimonHenne | KOppeKTHO 3aJaHUE BBIITOJIHEHO
N 3aJ]aHM, 3aJaHu,
3aJaHuNi BBITIOJIHEHBI BCE N [ — HE MMOJIHOCTBIO U
3aaHusI Y y JIOTyIIeHo O6omee 3-
— IBE OIINOKHA JIBE OLIMOKHU
X OIINOOK

JleMOHCTPAIIMOHHBIH BAPHAHT KOHTPOJILHOI padoThI

OHpe)IeJ'II/ITI) MOIIMHOCTH I€pE€aaTYrKa B BaTTax 1 }IB, HCO6XOZII/IMYIO 1A OCYHIECTBJIICHUSA PAAUOCBA3H,
ecim Tpedyemasi MOIIIHOCTh Ha BXOJIe TIpUeMHUKaA Py; paccTosiHUE I, JUIMHA BOJTHBI A; MHOXKHTEIb OCIIA0JICHUS
F; ycunenue nepenaromnieid u npuemMHod anteHH D; u Dz cooTBeTcTBeHHO. JlaHHBIC JUIsl pellicHUs JIaHbl B
TabymIe 10 BapraHTaMm (110 epBoi OyKBe haMUIIH 00yUYaIOIErocs).

Ne P> r A F D1 D>
1(A-B) 15.10% Bt 500 kM 45 cm -100 nb 20 nb 40 nb
2(T-K) 3-10™ Bt 450 km 20 cm -80 n1b 40 nb 40 nb
3(I-H) -130 ob Bt 1500 km 10 c™m -100 nb 30 n1b 30 n1b
4 (I -100 b Bt 300 xm 1M -60 n1b 60 1b 40 n1b
5(C-Y) 1.5.10"? Br 750 km 0.5Mm -100 nb 20 nb 60 nb
6 ( X-11, 5 -80 nb Bt 400 kM 0.05 cm -120 nb 28 nb 55 nb
7 (1) 6-10 Bt 650 kM 80 cm -150 nb 35 nb 42 nb

JleMoHcTpanuoHHbI BapuaHT JlaGopaTopHoii padoThl «BiMsiHHe 3eMHOI NOBEPXHOCTH
HA pacnpocTpaHeHHe PaguoBoOJIH»

3ananmne 1. Koaxdppumment orpakeHuns




1)

2)

3)

4)

5)

Haiitu B nuteparype aHanmuTHYECKHE BBIpaXEeHUS U1 KoaduimeHToB otpaskenus Openes
IUIOCKOH BOJIHBI OT IJIOCKOW IOBEPXHOCTH pas3feia ABYX cpen (Ui BepTHKaJIbHOM,
TOPU30HTATBHOMN U AIITUNTUYECKON MOJISpU3aINii)

W3yuuThb CTPYKTYpy 3THUX BBIPQKEHHH M COCTaBHTh NPOTrpaMMy B HWHTEPAKTHBHOW cpele
MathCAD (wnu aHaOTWYHOHN) aiisi pacueTa KO3(QQUIMEHTa OTPaKEHUS PAAHOBOIH OT
3€MHOM MTOBEPXHOCTH

[Toctpouts Tpaduky 3aBUCUMOCTH MOAYIS U (has3el K03 punreHTa OTpaKeHNI BEPTUKAIBEHO
Y TOPU30HTAIBHO MOJISIPU30BAHHBIX BOJH Ui pa3iauunbix amuH BonH (0.01, 0.1, 1, 10, 100,
1000 M) 1 pa3TMIHBIX THUIIOB IMOYB (CM. TaOIHIIFI Ha CICTYIOIIEM CIIaiie)

CpaBHHTH MONy4eHHBIe Tpaduku ¢ rpadukamMu B IPUIOKEHUH K MOHorpadun [lomyxaHoB
«PacmpocTpanenue paaroBOIH»

[oarorosuts otuer B MathCAD (i 8 MS Word) ¢ kpatkoii cBoakoii ¢popmy, rpadukamMu
1 OCHOBHBIMH BBIBOJAMU

3aganmne 2. MHOXUTEND OCIIa0IEHNUS

1)
2)

3)

4)

5)

6)

7)

8)

)

Haiitu B nuTeparype aHaIMTHYECKUE BBIPAKEHHUS Ul MHOXHTENS OciaOleHus Ui
MIPUITOAHATHIX aHTEHH

[MoctponTts ceMeHCTBO TpaUKOB yriia OTPaKEHHS B 3aBUCHUMOCTHA OT PACCTOSHUS JUISA
pasmmaasIx 3HadeHui (h1+h2 = 10, 50, 100)

W3yunth CTpyKTypy BBIp@XEHHH I MOJHOW W YIPOLICHHON «WHTep(EepEeHIINOHHBIX)
(GopMyNT W TIOCTPOMTH 3aBHCUMOCTH MHOXHTENS OCHAaONEHHUs OT PAacCTOSHUS MEXIY
NepeJaTINKOM U IPUEMHUKOM

HccnenoBath Kak MEHSIETCS] 3aBUCUMOCTD MHOKUTEIIS OCTIa0I€HHs OT PACCTOSIHUS IIPU CMEHE
mmabl BostHEL (0.01, 0.1, 1, 10 M), m3menennu BeicoT noaBeca antenH (h1+h2 = 10, 50, 100).
UccnenoBath rpaHULbl NPUMEHUMOCTH YHpPOIIEHHOW Qopmyinsl. [lokasate oTinmuue
MHOXXHUTEIICH OCJIa0JIeHMS, paCCYNTAHHBIX TI0 TIOJTHOW W YIPOUIEHHOW (opMysiaM IS Tpex
THTIOB TMIOBEPXHOCTH

[TocTpouTs 3aBHCHMMOCTH MONOXKEHHA 1-To, 2-TO W 3-T0 MakCUMyMOB U MHHHUMYMOB
YIOPOLIEHHOH HHTepGEpEeHINOHHOW (OPMYNbl OT JAJMHBI BOJHBI M (UKCHUPOBAHHBIX
3HAYEHHSIX BBICOT MO/IBECA

HccnenoBath oTM4re 3aBUCUMOCTH MHOXKUTENS ociabiaenns BBeneHCKOro u ynpoIeHHOro
UHTEPPEPEHLUMOHHOTO MHOXHTENSA OT pacCTOsHUs. M3y4uTh TpaHHLBI TPUMEHUMOCTH
¢dopmynsl Beenenckoro

[TocTponuTs 3aBHCHMOCTHP MHOXHUTENS OCHAOJICHHWS OT PACCTOSHUS IS TPEX Pa3IMIHBIX
(uKcHpoBaHHBIX BBICOT Hepenatomei anteHHs! (10, 20 u 50 M) ¥ TpUEMHON aHTEHHBI,
HaxXOZSIIEHCs Ha MOBEPXHOCTH 3€MIIH, B CIIydae PAcIpOCTPAHEHUsS! PaJUOBOJIH C 4aCTOTOH
200 MI'mt Haj CyXOif TOYBOM U MOPCKOM TMTOBEPXHOCTHIO

CocraBuTh OJIOK-CXeMy pacyeTa HAIpSKEHHOCTH TOJII B Clydae paclnpoCTpaHeHHS
PaaAnoBOJIH HAJl 3€MHON TTOBEPXHOCTHIO NMPH MOAHATHIX aHTEHHAaX

3aganue 3. CTpyKkTypa NOJs U3JTydaTelis BOIU3H MOBEPXHOCTH 3eMIIU

1)

2)

3)

[MocTpouTs nmarpaMmy HampaBlICHHOCTH BEPTHUKAJIBHOTO JIIEKTPUYECKOr0 BUOpaTropa B
BEPTUKAIBHOW IUIOCKOCTH B HAaXOJSILErocss CBOOOJHOM IPOCTPAHCTBE M BOJM3HM 3EMHOU
[IOBEPXHOCTH

HccnenoBath, Kak MOMEHSIETCS CTPYKTYpa TOJIA B Cllydyae MoJiBeca BUOpaTopa Ha pa3iudHbIX
BBICOTAX HaJ| 3¢€MHOU IIOBEPXHOCTBIO

Craenath BBIBOJ O BIMSHUHM 3€MHOM TIOBEPXHOCTH Ha CTPYKTYPY OIS U3TydaTems

3aganue 4. ['pannunsie ycioBus JleoHTOBHYA

1)

2)

[TocTpouTe BpEMEHHBIE 3aBUCUMOCTH BEPTHKAIbHOW M NPOJOJBHOM TaHI€HLHMAIBbHOMN
KOMIIOHEHT AJIEKTPHUUYECKOTO TOJISI IPU PaCHpPOCTPAHSHUH PAJMOBOJIHBI HAJl BIAXKHOU, CYyXOM
MOYBOM U MOPCKOM MTOBEPXHOCTHIO

OneHnTh yroj HakIoHa (PPOHTA BOIHEI IS KQXKIOTO U3 PACCMOTPEHHBIX TUTIOB TOBEPXHOCTH

3amanue 5. PacnpocTpaneHne paaioBOJIH Hal HEOIHOPOIHOM 3eMHO# OBEPXHOCTHIO

1)

Uzyuuts ctpykrypy dhopmyssl Llyneiikuna — Ban-nep-ITons



2) TlocTpouTh 3aBUCHUMOCTH JCHCTBYIOIIETO 3HAYEHHS DIEKTPUYCCKOTO TMOJIST OT PACCTOSIHUS
paaMoTpacchl A 3aJaHHBIX JJIMHBL BOJIHBL, BBICOTHI TOJBECAa M TOKA BEPTHUKAIBHOTO
BUOpaTopa, HAXOJAIIErocs BOJU3M OJHOPOJHOW 3E€MHOW TOBEPXHOCTH, M Pa3IMYHBIX
3HAUCHUU AIEKTPUUECKUX TapaMETPOB 3€MHOM TOBEPXHOCTHU

3) Hcnonw3ys momxoa MWIIMHITOHA, PACCMOTPETh CIydail Tpacchl «cyiia-mopey». [IpoBectn
MTOCTPOEHUS, aHAJIOTHYHBIE TI. 2

4) Wcmoms3ys moaxoa MUJLTHHITOHA, PACCMOTPETh CITydai Tpacchl «Mope-cyimay». IIpoBecTn
MIOCTPOECHUS, aHAIOTUYHBIE TI. 2

5) CpaBHHUTB Pe3yIbTATHI I1. 3 ¢ aHAJIOTMYHEIM PacYeTOM II0 TOUHOM (opmyie Deiindepra

6) Cnenars BBIBOABI O BIMSHHU HEOTHOPOIHOCTH 3€MHOM ITOBEPXHOCTH Ha HAIPSKEHHOCTH
TI0JISI PAAVOBOTHBI

IIpumepHBIii IepeYeHb BONPOCOB K TECTY AJs MPOMEKYTOYHOI0 KOHTPOJIS

1. B nmone u3mydeHus 3JEeMEHTApPHOTO JEKTPUYECKOro BUOpaTopa B CBOOOJIHOM MPOCTPAHCTBE Kak
M3MEHSIETCS HaIPsHKEHHOCTD DIIEKTPHYECKOTO IO B AalTbHEH 30HE C POCTOM PacCTOSHHS?

2.C YBEJINYCHUEM BBICOTHI ITOABECA TOPHU30OHTAJILHOT'O JIMHEHHOT O CUMMETPUYIHOT'O BJIEKTPHUICCKOTO
BHUOpaTopa HaJl INIOCKOH HeaIbHO MPOBOAAIICH TTOBEPXHOCTHIO MIPY HEM3MEHHOH YacToTe MepeaTinKa Kak
MEHSETCS er0o AuarpaMMa HalpaBiIeHHOCTH?

3. Uemy paBHa pa3HOCTH (a3 HAIPSIKEHHOCTH MOJIS B COCeTHUX 30HaX Ppenensi?

4. Yro moxmpa3zyMmeBaeT OTpakaTellbHas TPAKTOBKA BIMAHHSA IUIOCKOM IMOBEPXHOCTH 3eMild Ha
pacnpocTpaHeHHEe PaTUOBOIIH?

5. UeMy mpomopuroHaIB-HBI OCHOBHBIE TTOTEPH Tepenadn (B «pa3ax») Ha PaguOIMHHUA B YCIOBHUIX
CBOOOJHOTO MTPOCTPaHCTBA?

6. Uemy paBHO MaKCHMalbHOE 3HAYCHHE MOMAYJSI MHOXHTENS OCNaOleHHs] Ha PaTUOIUHHH, IS
KOTOpPOH CIpaBeIInBa ABYyXJTyueBas Moaenb PPB, B cirydyae nneansHOM OoTpaskaromiel MoBEPXHOCTH ?

7. Urto mpexacraBiser coOoi o00macTh, CYMIECTBEHHAS IS PacCHpOCTPaHCHHS pPaTdOBOIIH Ha
PAJAMONIMHUY TPSIMOU BUIUMOCTHU?

8. Kakme u3 miecth 0003HAYEHHBIX TPAGKTOPHHA pajHoIyda B Tpormochepe COOTBETCTBYIOT
MOJIOKHUTENEHOU pedpakinuu?

9. Onpenenuth MO KapTUHKE OYJET JIM MPOUCXOIUTH OOKOBOE OTKIOHEHHWE (pedpakius) mpu
pacnpocTpaHeHUHU PaHOBOIIH (HANPaBIEHHE MIOKa3aHO CTPENIKOIl), U ecnu OyJeT, TO B KaKyl0 CTOPOHY?



MOpe

cymia

10. OnpenenuTh Mo KakuM (GopMyJiaM CleayeT MPOBOJUTH PACUET MHOXKHUTENS OCTA0NICHHS C YIETOM
cepUIHOCTH 3€MHOM TIOBEPXHOCTH Ha PaHOTPACCE MPOTSHKCHHOCTHIO 35 KM, €CITH BBICOTHI MOJIBECa aHTECHH
paBHbBI cOOTBeTCTBEeHHO h1=50M 1 hy=15Mm.

TecToBBIe BONPOCHI 1JIsI IPOBepPKHU chopmMupoBanHocTH KomneTenun IK-4

1. Ocumupyomuid XapakTep 3Ha4eHUN MOJTyJIsE MHOXKUTEINS 0ClIabieHus Ha PaUuOINHUN
YKB
JIMaIa30Ha, IPOXOASIIEH Hal INIOCKOW MOBEPXHOCTBIO 3€MIJIH, OIPEIEIIAETCS SIBICHUEM:

e nudpakuuu

® OTPHIATENBHON pedpakiuu
e uHTEpPEepeHIINH

® [IOJIOKUTEIHLHOU pedpaKiuu
® TOJSPU3ALUU

2. O06nactp, CymeCcTBEHHAs I PACIpPOCTPAHCHHS PATUOBOIH HA PAJAMOIHHHH TPSIMOU
BUJIUMOCTH, TIPEJCTABIISIET COOOI:
e mapaloJiou]] BpalleHUs
e THrepOOION]] BpAIICHUS
®  DIUIMIICOW] BPAIICHUS
e cheponn
® KapIUOWIY

3. Ilotepu mepenauu (B «pazax») B yCIOBUSX CBOOOJHOTO MPOCTPAHCTBA HA PaJUOIMHUN
MIPSIMO TIPOTIOPIIMOHAIBHBI:
e cymMe KO3(PPUIIMEHTOB YCUIICHHS TTepeAaroliel U MPUEeMHOM aHTEHHBI

® pa3HOCTH KOY(PPHUIIMEHTOB YCUIICHHS TIEPEIAIOIICH U TPUEMHON aHTECHHBI
® MPOM3BEACHHUIO KOY(DPUIIMEHTOB YCUIICHUS TTepEAArOIIeH U TIPUEMHON aHTEHHBI
® KBaJApaTy JUTHHBI BOJIHBI

e KBaJpaTy PacCTOSHUS MEXy PUEMHON U Niepearonieil aHTeHHaMU

4. TexHuueckoe CpeACTBO MMEET Ha BXOJI¢ aHTEHHBI MOIIHOCTH P, BT, xo3ddumment
YCUJICHUS
anTeHHbl D. MakcuManbHas aMIUIMTYyda HANpsSHKEHHOCTH 3ieKTpuueckoro mois E, co3maBaemoro
TEXHHYECKUM CPEJICTBOM B CBOOOITHOM IMPOCTPAHCTBE, B HEKOTOPOU TOYKE HA PACCTOSHUM I, paBHA:
\60P
e F= D

r
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5. Housatus OPY u MIIY (onTuManbHas U MakCUMalIbHO MPUMEHHMasi padoyas 4acToTa)
XapaKTepHBbI J1s1 paHOIUHUI:

PD
r

JGoF

6
r2

60(P+D)

60PD

D

® COTOBOW CBS3U

® JCKaMCTPOBBIX

® TI'CKTOMETPOBLIX

®  MUPHAMETPOBBIX

® KHJIOMCTPOBLIX

6. OnpenenuTh JOIMYCTUMYIO BHICOTY 3a00pa MeX/y CaJIOBBIMH y4aCTKaMH, TaKyt0, YTOObI OH
HE SIBJISUICS DKPAHUPYIOIINUM MpensaTcTBUeM Ha paauonuaun Wi-fi (2.4 I'T) npotspkeHHOCTHIO 20 M.
AHTEHHBI PACIONOKEHBl Ha BBICOTE 2 M OT 3€MHOI MMOBEPXHOCTH, a 3a00p HAXOAUTCS B CEPEIUHE

PaIuOIMHUH.
e 08M
o IM
e 12M
e 15Mm
e 18m

7. YTo mpou30HAET C paaiycoM 30HbI MOTYAHUS (MEPTBOM 30HOM) MPU YBETUYECHUN YaCTOTHI

npu nonochepHom pacnpocrpanenun KB paanoBonan?
®  YBEIUYUTCS

¢ YMCHBIIUTCA

® OCTaHETCS HEHM3MEHHOMU

JleMOHCTPAUMOHHBIA BAapPUAHT NPAKTHYECKOI0

KOHTPOJIA

OmnpenenuTh MOITHOCTD NIepeAaTInKa, HEOOX0AUMYIO JJISl 00ECTICUSHHUS PAJIHOCBSI3H C HAaJIS)KHOCTBIO
P, Ha Tpacce mpoTsSh>KEHHOCTBIO I, ecnu paboyast yactoTa f (IyIMHAa BOJHBEI A), KOA(GGHUIMEHT YCHIICHHS
riepenaromieit u npuemuoit anteHH D1 u D2. [l 60pbOBI ¢ 3aMHpaHUSIMH UCTIONB3YIOTCS Na pa3HEeCEHHBIX
aHTeHH U rpueM Ha Nf yacrorax. [ToporoBoe 3HaueHNE MOIIIHOCTH Ha BXOJIE MPUEMHOTO YCTPOICTBA TOIKHO

3aJaHUdA  QJIA  IPOMEKYTOYHOI0

cocTaBiaTh P2. OtBer IMPUBECTU B Brus ,E[B. I[aHHLIC AT pCUICHUS JaHbI B Ta6J'H/ILIC 0 BapuaHTaM.

Ne papuaHTa P2 r, KM funu A D1 D2 Na Nf P, %
1 1.5*10-13 460 xm 660 MI'y | 5103 | 55 1b 3 2 99.9
Bt
2 -122 nb 520 kM 375MI'y | 60 nb 45 nb 2 3 99.5
3 8*10-14 Bt 350 km 0.54 M 35 1b 104 2 2 99.8
4 -135 n1b 470 kM 10 cm 50 nb | 1.5*104 1 3 99.8




5 -120 nb 370 kM 15Ty | 2*104 50 nb 2 2 99.5

6 10-13 Bt 420 kM 4 cMm 60 n1b | 40 nb 3 1 99.9
7 10-14 Br 350 km 0.5m 3*103 104 2 2 99.9
PazpaboTumk: —
JIOIIEHT Oitnait A.B.
e
(monmucsk) o et (3aHUMaemasi 10JKHOCTBD) (©.11.0.)

[Iporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanmsimu  DPI'OC BO u yuuThiBaeT
pexomenpauun IIOOIl no wnampaBnenuto 10.03.01 «MHpopmanuonHasi 06e30aCHOCTB» U
npoduiio noaroroBku «TexHuueckasi 3ammura HHGOPMALUIY.

[IporpamMma paccMoTpeHa Ha 3aceanuu Kadeapsl paguoPU3NKH U PaTH0IIEKTPOHUKH
«27» depans 2023 r. mpoTtokoi Ne 7

N.0O. 3aB. xadpenpoit Konecnux C.H.

Hacmoswas npoepamma, He Mmooicem Ovimb 6ocnpouzgedeHa HU 6 Kakou ¢opme 6e3
npeosapumenbH020 NUCbMEHHO20 pa3peuleHus Kagheopvi-paspadbomyuxa npoepammel.
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