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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,
PaZMOCBSI3H, TISJICHTAIINH | JIP.), a TAK)KE TT0Ka3aTh BO3MOXKHOCTH UCITOJIb30BAHUS dTUX 3HAHUN 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 PEIICHHS 33/1a4 B MPAKTUKE 00CCTICYCHNSI KOCMUYECKON M Ha3eMHOM paInOCBsI3Y;

- popmupoBaHue y 00y4aromMxcsi yMEHHM U HaBBIKOB CAMOCTOSITEIbHOTO IPUOOpETEHUS
Y TIPUMEHEHUS 3HAHUH MPU WCCIEAOBAHNN U IMOCTPOSHUM MaTeMaTHYECKUX MOJIEJICH Impoiecca
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 JIMCHMIIJIMHE, COOTHECCHHBIX C
HHANKATOPaAMHU JOCTUKCHUS KOMIIeTEeHII M

Nuaukaropsl
Komnerenuus . Pe3yabTaTsl 00yuyeHus
KOMIIeTeHU UM
TIK-4 Cnocoben | MJ/{Knk+1 Tpumenser | 3HaTh:  OCHOBHBIE ~ (DAKTOpBI, BIMAIONIME  Ha
UCIIOJIB30BaTh OCHOBHBIE | OCHOBHBIE — NPUHIMIGI | IPUHIMIIBI  TIOCTPOEHHUS MW (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 CPEJCTB 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 JUCHUIIJINHBI

O0beM JUCHHUIIMHBI COCTABJIfAET 6 3aYeTHHIX ¢IUHMI, 216 yacos,

B TOM 4ucJje 54 yacoB Ha YK3aMeH
N3 Hux 22 yaca — mpakTUYeCcKas MOArOTOBKa

(I)opMa l'lpOMe)KyTO‘lHOﬁ arrecranmm: 3K3aMEH

4.1. Coz[epma}me AUCHUIIVIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKa3aHUEM BUA0B y‘leﬁHbIX 3aHSTHII M OTBEIEHHOI0 HA HUX
KOJIN4YeCTBA aKaJeMHUYECCKUX YacoB

BKJTIOYast CAMOCTOATENBHYIO paboTy

Bunpl yaeOHO# paboTHI,

06yqafonmxc;1, IMPAKTUYCCKYIO IIOATOTOBKY U

=
= TPYJIOEMKOCTh
= 5 (B yacax)
g2 ®opma
Ne Pa3zjnen aucuuniauHbl/TEMa § 7 K 0 3 rexyuero
o/ 2 = 0HTaKTHaH6pa 0Ta MpenoaaBaTes C = KOHTPOJISE
" 2 o O0yHaroIHMHCA E S | yemeBaemocTH
S Sz & 2
=y 2 % 2 °'Q
= = - 2 Cemunap/ 5 &
3 = = o IpakTuyeckoe, g
= 5 = & | Jlexkuns Kouncyabranus | 5
5 54 5 o JabopaTopHoe S
O | <A = B 3ansTHE/
1 2 3 4 5 6 7 8 9 10
1 Beenenue 5 3 2 3
2 T1. OGmmue Bompocsl pacpocTpaHeHUs [InceMenHbIN
paauoBOJIH 5 | 18,2 2 4 4 0,2 9 TEeKYIIUH
KOHTPOJIb.
3 T2. PacnpocTpaHeHne 3eMHBIX PaIUOBOJIH [TuceMenHbII
TEKYIIUN
5 |622| 8 16 14/8 0,2 9 -
KOHTPOJTb.
Samura JIP.




4 T3. Bnustaue tporocdepsl Ha [TuceMeHHbIN
pacnpocTpaHeHue paguoBOIH TEKYIIH
5 342 | 4 8 414 0,2 9 4
KOHTPOJb.
Samura JIP.
5 T4. PacnpocTpanenue paroBoIH B HOHOC(hEpe [TucemeHHBIIH
TEKYIIUN
5 482 | 6 14 6/4 0,2 9 -
KOHTPOJIb.
3amura JIP.
6 T5. OcoGeHHOCTH pacpOCTPaHCHUS [TucemMeHHBII
PaAMOBOJIH PA3IMYHbBIX IUANA30HOB 5 | 24,2 2 6 6 0,2 9 TEeKYLUN
KOHTPOJIb.
7 DK3aMeH 5 54
4.2. IlnaH BHeayAUTOPHOH caMOCTOATEILHON PadoThl 00yYAIOIIUXCS 1O JUCITHTIJIMHE
CamocrosiTenpHast paboTa 00yJaronmxcst V4ebHo-
OLeHOUHOE METOINYECKOE
Cemectp Ha3Banue paznena, Temsl B — Cpoxn | TpymoeMKocTh R obecreueHune
U CaMOCTOATCIBHON PAOOTRL | o ierna (ugac.) pea CaMOCTOSTEIbHOU
paboTHI
Beenenne 1-a wen 3 VICTOYHHKY U3
T1. OGmue Bompockl pacpoCcTpaHeHUs 5 9 OCHOBHOM M
DPaHOBONH - HEQL JIOTIOJTHUTENTLHON
PaGora ¢ yueOHUKOM, [TucbmeHHbI JIATEPATYPHI.
T2. PactipocTpaHeHHe 3eMHBIX PaIMOBOJIH . . 3-8 9 . .
CIPAaBOYHOM JIUTEPATYPOH, TEKYIIHN CamocTosiTebHbIN
5 |T3. Baustaue Tpomocdepbl Ha
[IEPBOUCTOYHUKAMH, 9-10 9 KOHTpPOJIb.  |TIOMCK JIMTE€PATyPhI
pacnupocTpaHeHUE PaTuOBOIH Ha
KOHCIIEKTOM
T4. PacnpocTpaHeHue paJIMOBOIH B HOHOC(hEpe 11-15 9 06pa30BaTeIbHBIX
T5. OcoGeHHOCTH pacpOCTpaHCHUS 16-17 9 pecypcax.
pPaJIMOBOJIH PA3IMYHBIX TUATIA30HOB
O011uii 00 beM CaMOCTOATENbHO PadOThI MO TUCHUIIHHE (YAC) 48




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. BiusHue mepoxoBarocTell MOBEPXHOCTH HA PacHpOCTpaHEHUE PAJHOBONH. 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
TPOIMOC(EPHOM pacHpOCTpaHEHUH. 3aBUCUMOCTh YpoBHsS curHaioB YKB oT ce3ona roma u
KIIMMaTU4YeCKUX yciaoBui. [IpuOamkeHHbIN MeTO1 pacueTa ycIoBUi 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 PaJIMOBOIH B OHOPOIHOM HOHU3UPOBAHHOM rase.
Oco0eHHOCTH paclpoCTpaHeHHE NMPU HAIMYUHU MOCTOSHHOTO MarHuTHoro mois. llpenominenue u
OTpa’kKe€HHE PaJHoBOJIH B MOHOc(hepe. O030p KIacCHYECKMX HA3eMHBIX METOJOB HCCIEIOBaHHUS
noHocheps! (BepTUKAIBLHOE, 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 BoiHbI (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 HanmenoBanue TpyroeMkocTs Ouenounsie | dopmMupyembie
n/H CeMHMHAPOB, (uac.) cpeacTsa KOMIIETEeHIIUU




Ne NPaKTHYECKUX U Bcero N3 Hux
pa3nena JIa0OpaTOpPHBIX 1acoB | MPAKTHYECKas
H TeMBbI padot OAroTOBKA

1 2 3 4 5 6 7

1 | Tl I131. Pemenue 3amau HI/ICBMGHHE)II/I TTK-4. WK ks 1
mo T1. 6 2 TEKYILIUI VK a2

KOHTPOJIb.

2 | T2 I132. Pemenune 3amau
mo T2. .
Jpl. N3yuenue HHCBMGIU{HHH
BIIMSTHUS semuoin | 30 8 TeKymun TIK-4. A/Kmks.1
HOBEPXHOCTH a KOHTPOJIb. N IKrik4.2
pacmpocTpaHeHue 3amgra JIP.
PaJMOBOJIH

3 | T3 I133. Pemenne 3amau
mo T3. .
JIp2. Nsyuenue HHCBMteHHH
S 12 4 TEKyLIUI ITK-4. UJIKK4.1
Tporocdeps! Ha KOHTPOJIb. N1Krik4.2
pacmpocTpaHeHHe 3amra JIP.
paIuOBOJIH

4 | T4 1134. Pemenue 3amau HI/ICBMGHHjaII/I TTK-4. VK1
no T4. 16 6 TeKYIIUH VK ka2

KOHTPOJIb.

5 |T5 I135. Pemenue 3amau
mo T5. ITuceMeHHBIN
JIp3. OCHOBBI 8 9 TeKYIIUH ITK-4. U1K k4.1
pacuera YCIIOBHUM KOHTPOIIb. N 1Krik4.2
MIPOXOXKIECHUS KB 3amura JIP.
paJMOBOJIH

4.3.2. [lepeyenb TeM (BOMPOCOB), BLIHOCMMbIX HA CAMOCTOSITE/IbHOE U3Yy4YeHH e CTYyIeHTAMM B
paMkax camoctosiTesbHoi padoTsl (CPC)

Ne dopmupyemasi
Tema 3amanue pPMHpY NAK
n/n KOMIIeTeHIUSA
1 2 3 4 5
1 | BBenenue OcMbIcnienue Marepuana
JICKITAH.
[Toaroroska k I131.
2 | T1. O6mmue Botpocs! | OcMbICIIeHUE Marepuana
pacnpocTpaHeHus JIEKIIHi.
paJOBOJIH IToaroroBka k I131
3 | T2 OcwmpbIcrieHHe ~ Marepuana IK-4 N Krik4.1
Pacnipoctpanenue JIEKITHH. ' N 1Krik4.2
3emMHbIX paanoBoiaH | [loaroroska k 1132 u Jlpl.
4 | T3. Bnusaue
OcwmpbiciieHne Marepuaia
Tpornochepsl Ha o
aCIpOCTpaHEHUE JICKIUTH.
P [Toaroroska k 133 u JIp2.
paIuOBOJIH
5 | T4. OcMbIcnenne Marepuajia




Pacnpoctpanenue JIEKIUH.
paIuoOBOJIH B IToaroroBka x I134.
noHocdepe

6 | TS. OcobenHoctH
pacnpocTpaHeHus OcwmbIceHHEe MaTepuaia
pazvoBOIIH JISKITHH.
Ppa3IUYHbIX [TonroroBka k I135 u JIp3.
JINAIIa30HOB

4.4. MeTtoanyecKue YKa3aHHS 10 OPTaHU3ALMH CAMOCTOSITEIbHOMH PadoThl CTY/ICHTOB

CamocTtodaTenbHass paboTa CTyAEHTOB Bcex (OpM M BUAOB OOY4YEHHs SBISETCS OJHUM U3
00s13aTeNIbHBIX BUJIOB 00pa30BaTENIbHON I€ATEIIbHOCTH, 00ECIIeUnBaIOIIeH peain3aluio TpeOoBaHUH
@denepalibHbIX TOCYJApCTBEHHBIX CTAHIAPTOB BBICIIEIO MPOPECCHOHATBHOIO 00pa30BaHUS.
CornacHo TpeOoBaHUSIM HOPMAaTHBHBIX JOKYMEHTOB CaMOCTOATENIbHAs paboTa CTYICHTOB SBJISETCS
00s13aTeIbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOIO MpoLiecca, TaK Kak OHA 00eCIeYrBaeT 3aKpeIuIeHNe
[OJIy4aeMbIX Ha JIEKIIMOHHBIX 3aHATUSAX 3HAHUN MyTeM HpPUOOpETEHHs] HABBIKOB OCMBICICHUS U
paclIUpeHus HUX COJIep’KaHUs, HABBIKOB pEIICHHUS aKTyaJbHBIX IMpolieM (OpMUPOBAHUSA
OOIIEKYNbTYpHBIX U NPO(ECCHOHANBHBIX  KOMIIETEHLUH,  HAy4YHO-HCCIEI0BaTEIbCKON
NeSITeJIbBHOCTH, MOATOTOBKM K CEMHMHapaMm, JIabopaTOpHBIM paboTaM, cladye 3a4€TOB U SK3aMEHOB.
CamocrositenbHas paboTa CTYJEHTOB IMpEJCTaBlIsseT COO0OM COBOKYNHOCTb AayIUTOPHBIX U
BHEayAUTOPHBIX 3aHATUH U paboT. CamocTosTeNbHAs padoTa B paMKax 00pa30BaTEIbHOIO Mpoliecca
B BY3€ PEILLIAET CAEAYIOLIUE 3a0a4u:

— 3aKpelyieHue M pacllupeHHe 3HAHWN, YMEHHUH, MOJIY4YEHHBIX CTYJE€HTaMU BO BpeMms
ayJIMTOPHBIX W BHEAYAUTOPHBIX 3aHATUM, NPEBpPALICHHME HMX B CTEPEOTHUIIBI YMCTBEHHOM U
(bU3UIECKO NeITETHHOCTH;

— npuoOpeTeHue JOMOJHUTEIbHBIX 3HAHUI U HAaBBIKOB 10 AUCLUILIMHAM y4eOHOTO IJIaHa;

— (opmHupoBaHUE U pa3BUTUE 3HAHUI U HABBIKOB, CBSI3aHHBIX C HAyYHO-MCCIIEA0BATEIbCKOM
NesITeIbHOCTBIO;

— pa3BUTHE OpHUEHTAlMM M YCTAHOBKM HA KAueCTBEHHOE OCBOEHHE OOpa30BaTEIbHOU
IpOrpamMMBbl;

— pa3BUTHE HABBIKOB CAMOOPIraHU3AlINY;

— (opMupoBaHHE CaMOCTOSTEIBHOCTH MBIIUICHUS, CIOCOOHOCTH K CaMOpPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOPEAIN3aLINN;

— BbIpabOTKa HAaBBIKOB A(PPEKTUBHON caMOCTOSTENbHOMN MPO(decCHOHATBHONW TEOPETUUECKOMH,
MPAKTUYECKON B yueOHO-UCCIIeIOBATENbCKOM EATETLHOCTH.

IMoaroroBka k Jiekuuu. KauecTBO OCBOGHHUs COAEP)KAHUS KOHKPETHOW JUCIUIUIMHBI MPSIMO
3aBHCUT OT TOTO, HACKOJBKO CTYJEHT caM, 0e3 BHEIIHEro NpUHYXAEHUs (opMHupyeT y cels
YCTQHOBKY Ha IOJly4yeHHE Ha JIEKLMSIX HOBBIX 3HAHUH, JOMOIHSIOMUX YK€ UMEIOLINECs 10 JaHHON
JUCHUILIMHE. BpeMms Ha HOAroTOBKY CTYJIEHTOB K JIByX4aCOBOM JIEKIIMM 10 HOPMAaTHBaM COCTaBIISIET
He meHee 0,2 gaca.

IMoaroroBka Kk NpakTHYecKOMY 3aHATHIO. [10Ar0TOBKA K MPAaKTUYECKOMY 3aHSATHIO BKJIIOUAET
CJICAYIOLINE 3JIEMEHThI CAMOCTOSITENbHOM AEATENbHOCTU: YETKOE MPEICTABICHHUE LIETH U 3aay ero
IIPOBEJICHUS; BbI/IEJICHUE HABBIKOB YMCTBEHHOM, aHATUTUYECKOM, HAyYHOH AESITEIbHOCTH, KOTOPBIE
CTaHyT pe3yJbTaTOM MpejacTosAlie paboTbl. BripaboTka HAaBBIKOB OCYIIECTBIISIETCS C MOMOILIBbIO
MOJIy4€HUs HOBOW MH(popManuy o0 M3ydaeMbIX MpoLEccax U ¢ MOMOIIbIO 3HAHUS O TOM, B KaKOu
CTETIEHU B JaHHOE BPEMs CTYIEHT BJIaJIeeT METOIaMH UCCIIEI0BATEIbCKON IEITETbHOCTH, KOTOPBIMU
OH CTaHeT TMOJb30BaThCS HAa MPAKTUYECKOM 3aHATHH. [loAroToBKa K HPAaKTHUECKOMY 3aHSITHIO
Hepeako TpedyeT mnojdopa Marepuana, JaHHBIX M CIEHUAIbHBIX HCTOYHHMKOB, C KOTOPBIMHU
npencrToutr ydebOHas padora. CTyneHTHl JOJKHBI J0OMa HOJATOTOBUTH K 3aHATHIO 3—4 mpumepa
(OpMYIMPOBKM TEMbl HCCIEIOBaHUSA, IMPEACTABIEHHOIO B MOHOrpadusaX, HAay4HBIX CTaThsX,
oTyeTax. 3aTéM OHHM CAaMOCTOSITEJIbHO OCYIIECTBIISIIOT TMOUCK COOTBETCTBYIOLIUX HCTOYHUKOB,
OTIPENIeNIAIOT AKTYaJIbHOCTh KOHKPETHOTO HCCIEAOBAaHMS  IPOLECCOB U SIBICHUH, BBIACISIOT



OCHOBHBIE CIOCOOBI JIOKAa3aTEIbCTBA AaBTOPAMU HAYYHBIX pabOT IIEHHOCTH TOTO, 4Ye€M OHHU
3aHUMaroTCs. B X01€ camoro mpakTHyecKoro 3aHsTHs CTYACHTBI CHa4YaJ1a IPEICTABIIAIOT HaliICHHbIE
MMU BapUaHTHl ((OPMYIMPOBKU aKTyalIbHOCTH UCCIIEAOBAHMS, 00CYKIAIOT UX K 00OCHOBBIBAIOT CBOE
MHEHHE O HaWjTydlleM BapuaHTe. Bpems Ha NOAroTOBKY K MPAKTUYECKOMY 3aHATHIO 110 HOPMaTHUBAM
cocrasisgeT He MeHee (0,2 Jaca.

IloaroroBka Kk KOHTPOJIbHOW pabdore. KoHTponbHas paboTa Ha3HAYACTCS IMOCIE H3YyYCHHS
OTpEACIIEHHOr0 pasnena (pa3aesioB) AWCHUILIMHBI W TMPEJACTaBISET COO0OM COBOKYHMHOCTH
Pa3BEPHYTHIX MUCbMEHHBIX OTBETOB CTYJIEHTOB Ha BOMPOCHI, KOTOPHIE OHM 3apaHee IMOJy4aroT OT
npernonaBatens. CaMocTosTeNbHAs MOATOTOBKA K KOHTPOJBHOW paboTe BKIIOYaeT B cels: —
M3y4YEHUE KOHCIIEKTOB JIEKUWH, pPACKpBIBAIOIIMX MaTepHall, 3HAHUE KOTOPOTO IIPOBEPSETCS
KOHTPOJILHOM pPaboTOif; MOBTOpPEHHE Y4YeOHOTO MarepHaja, IOJIyYeHHOrO MpPHU IOATOTOBKE K
CEMUHAPCKHUM, MPAKTUYECKUM 3aHATHUSAM U BO BPEMS UX MPOBEACHUS; HM3YyUYECHUE JOMOIHUTEIBHOU
JUTEPATYphl, B KOTOPOH KOHKPETU3UPYETCSI COAEPKAHUE NPOBEPSEMBIX 3HAHWM; COCTaBICHHUE B
MBICIIEHHOM (pOpMe OTBETOB HA MOCTABJICHHbIE B KOHTPOJIBHOM paboTe Bompockhl; (OpMUPOBAaHKE
IICUXOJIOTMYECKON YCTAaHOBKM Ha YCIEIIHOE BBIIIOJIHEHUE BCEX 3a7aHuil. BpeMs Ha mOAroToBKYy K
KOHTPOJIbHOK paboTe [0 HOpMAaTUBaM COCTAaBIIET 2 yaca.

IToaroroBka k 3k3ameny. CaMocTOsTENbHAS IOATOTOBKA K 9K3aMEHY CX0’Ka C IMOATOTOBKON K
3a4eTy, 0coOeHHO eciau oH auddepeHmpoBanHbii. Ho o0beM yueOHOro marepuaina, KOTOPBIH
HY>KHO BOCCTAHOBHTbH B IMaMATH K 9K3aMEHY, BHOBb OCMBICIHTH U MOHATH, 3HAUUTEIBHO OOJIBIIE,
o3TOMy Tpebyercsi 0oJibllle BpEMEHH M YMCTBEHHBIX YCWiIHi. BaxHo copmupoBaTh 1EI0CTHOE
IIPE/ICTABICHUE O COJEP)KaHWU OTBETAa Ha KaXAbld BOIIPOC, YTO IpPENIOJaraeT 3HAHUE Pa3HbIX
HAyYHBIX TPAKTOBOK CYIIHOCTH TOTO UJIM UHOTO SIBJICHUS, IIPOLlecca, YMEHUE PACKpPbIBaTh (PaKTOPHI,
OTIPENICNIAIONINEe HX TPOTUBOPEUYUBOCTh, 3HAHWE HMMEH YYCHBIX, H3y4YaBIIUX OOCYXIAEMYIO
npobinemy. HeoOxogumo Takke MpUBECTH HMHQOPMAIMIO O MaTepualiax 3MIHPUYECKUX
HCCIIEI0BaHMUM, YTO YKa3bIBa€T Ha BCECTOPOHHIOIO IOJrOTOBKY CTYJAEHTa K 3K3aMeHy. Bpems Ha
MOJITOTOBKY K AK3aMEHY 10 HOpMaTHUBaM COCTaBJsieT 36 4acoB i OakaiaBpoOB.

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

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

T1. U3yuuth OCHOBHBIE MeXaHM3MbI B3aumojelcTBus OMB co cpenoil. Paccmorperh
nornomenrne SMB B 3eMHoO# aTMochepe

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

T3. Pa3o6path npuOIMKeHHBIN METOJT pacueTa YCJIOBHM MpoxoxkIeHus curnainoB YKB

T4. Cpenath 0030p KJIaCCHYECKUX HA3€MHBIX METO/JOB HCCIEAOBAaHUS HOHOC(EPHI
(BepTHKaJIbHOE, HAKJIOHHOE M BO3BPATHO-HAKJIOHHOE 30HIMPOBAHHE HOHOCHEPHI, METOJ
HEKOT'€pEHTHOT'O PACCESIHUS)

T5. Pa3o6paTth 0CHOBBI pacueTa ycnoBuid npoxoxaenus KB panuosonn

KonTponb camoctosTennbHOM paboThl MPOBOJIUTCS HAa MPAKTUYECKUX 3aHATUSAX MPU HAMMCAHUHU
KOHTPOJILHBIX PadOT U MPH 3alUTe Ja00paTOPHBIX padoT.

4.5. IllpumepHasi TeMaTHKa KYpCOBBIX padoT

BrimonHeHnue KypcoBbeIX paboT HE IPEAYCMOTPEHO YUEOHBIM IIJIAHOM

V. YYHEBHO-METOJIUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYHEHHUE
JUCHHUIIJIMHBI
OnexkTpoHHas HMH(POPMAIMOHHO-00pa30BaTeNibHAsl Cpella YHUBEpPCUTETa O00ecreunBaeT
JOCTyH K OJJIEKTPOHHBIM YYEOHBIM H3/IaHUSM M 3JIEKTPOHHBIM OOpa30BaTENbHBIM pECypcam,
yKa3aHHBIM B paboueil mporpaMMe TUCIUIIHHBI (MO JIs).
bubnuoTteunsiii POHI YKOMIIJIEKTOBAH TMEYATHBIMU 3MaHUSAMHU W3 pacdera He meHee 0,25



9K3EMIUISIpAa KKAOr0 W3 M3JaHMKH Ha OJHOTrO OOydaromierocs M3 4YHucia JIHI, OJHOBPEMEHHO
OCBAMBAIOLINX COOTBETCTBYIOIIYIO JUCIUILIMHY (MOIYJIB).

OOyuatonmMes obecrieueH T0CTyN K COBPEMEHHBIM NPOQeCcCHOHATBHBIM 0a3aM JaHHBIX U
MH(OPMAIIMOHHBIM CITPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX ONPEEIseTCsl B Pab0YnX MporpamMmax
JTUCHUTUTUH (MOJyJIEH).

a) OCHOBHasl JIUTepaTypa
1. MaremaTtuyeckoe MOAETUPOBAHNE XapaKTEPUCTUK CUTHAJIA B BO3MYILEHHOM HMH(OPMalMOHHOM
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 JEKaAaMETPOBOE DPAIUMO30HIMPOBAHHE HOHOCPEPHBIX  HEOTHOPOIHOCTECH:
monorpadwust / H.T. Adanacwes, B.I1. Mapkos. Upkyrck: U3a-Bo “UT'Y”, 2015.-127 c. (20 3K3)
3. Homyxano M.II. Pacipoctpanenue paguoBoid. Yueouuk ais BY3os. - M. : Cssi3b, 1972. - 336
¢c. ¢ w16 Tabm., 6uoi. (19k3).
4. AdanacneB H.T., Kum JI.Y. MeTobl MaTeMaTH4eCKOro MOJCIMPOBAHUS BIUSHUS HOHOC(HEPHBIX
HEOIHOPOJHOCTEH Ha pacrpocTpaHeHHue paauoBOIH. YdueOHoe nocodue./ Upkyrck, UT'Y, 2003. 83
c. (1 3x3).
5. I'pynunckas I'.I1. Pactipoctpanenue paanoBodiH. - MockBa: Beicmias mkona, 1975 - ¢.280
6. Pactipoctpanenue paguoBonn / O. U. Sxosnes [u mp.]. - 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'unz0ypr B.JI. PactipocTpanenue >1MeKTpOMarHUTHBIX BOJH B Iu1a3me. M., 1967. (3 ak3).
8. Hesuc K. PagroBonnsl B noHochepe. M.: MUP, 1973.(23k3).

B) 0a3bl JIaHHBIX, MH(POPMAITMOHHO-CIIPABOYHbIE U MONCKOBbIE€ CHCTEMBI
1. Hayunas 6ubnmorexa UI'Y 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. DnexkTpoHHBIN YnTaNBHBIN 3a1 «budmuoTex» https://isu.bibliotech.ru/
4. DnextponHas oubnuoreuHas cucrema «M3narenbcto «Jlanwy http://e.lanbook.com
5. DnekrponHas 6udarorTeunas cuctema «PYKOHT» http://rucont.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI

6.1. YueOHo-1a60paTopHoe 060py10BaHue:
Kiacc 9BM, ayautopust 323 A, ocHailleHHas 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. Cy6aunensuonnsiii rorosop Ne 502 ot 03.03.2017 Cuer Ne
®P3- 0003367 ot 03.03.2017 Akt Ne 4496 ot 03.03.2017 Jlunensus Ne 68203568. beccpouro.
5. Kaspersky Free (exerogHo o6HoBiasemoe I10). VYciaoBHS HCIONB30BAaHHUS IO  CCBIIKE:
http://www.kaspersky.ru/free-antivirus/ . beccpouso.

6.3. TexHn4yeckne 1 JIeKTPOHHBbIE CPeCTBA:

B xone ydyeGHOro mporecca MCIONB3YIOTCS TEXHUUYECKHE CPECTBA OOY4YEHUS U KOHTPOJIA
3HAHHUU CTYJICHTOB (IIPE3CHTAIH, KOHTPOIHUPYIOIIUX MPOrPaMM, IEMOHCTPAIIMOHHBIX YCTAHOBOK),
HCIOJIb30BAHNE KOTOPBIX NMPETyCMOTPEHO METOANYECKON KOHLIENIMEN penojaBaHus.

MynbTUMEIUIHBINA TPOEKTOP, 3KpaH (10 HEOOXOJUMOCTH), METIOBAsi UJIM MapKepHas J0CKa.


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/

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOI'MU
Ha nexuusix MCHONB3YIOTCS aKTHBHBIE METOJbI OOyueHHs (KOMIBIOTEPHBIX CHUMYJIISAIHMA,

pa300op KOHKpeTHbIX cuTyauuil). IIpakTudeckue 3aHATHS MPOBOAATCS B MHTEPAKTUBHOM (opme.

JIaGopaTopHbie pabOThI TPOBOIATCS ¢ UcTonb3oBanueM [19BM c nmocnemyromieii 3auToii.

VIiIl. OHEHOYHBIE MATEPUAJIbI JUISA TEKYHIETI'O KOHTPOJIS U
IMPOMEXYTOYHOM ATTECTAIIUN
Texymuil KOHTPOJIb PeATU3yeTCsl B BUJIE MMCbMEHHOTO TeKyllero koHtposs Ha [131-1135,
npu 3anute J1abopatopHeix pabotr JIP1-JIP3. Tekymuii KOHTpOJIb HaIpaBieH Ha BBISBICHUE
chopmupoBanHOCTH KomrieTeHIuu [1K-4.
Jliia peanu3aiiy TeKyIero KOHTPOJIS UCIOJIb3YeTCs 0alTIbHO-PEHTHHIOBAs CUCTEMA OLICHKH,
MIPUHSTAS] B YHUBEPCHUTETE.
3a nmocemienue oxHoro Bua 3anatus naercsa 0.3 6amwna (50 3ansaruii (JIHI13+JIP)*0,3 6ana =

15 6annoB), MaKCUMMaIbHOE KOJMYECTBO OAJIJIOB 32 MUCHbMEHHBIN KOHTpob Ha CKP — 5 Gamos, 3a
I13 (4 CKP *5 6amna= 20 6awioB), nabopatopusie pabotsl (JIP) — 42 6amn (3JIP*14 Gamnos = 42

Oaia).

[TapaMeTpbl OIICHOYHOTO CpEICTBA ISl MUCHMEHHOTO TEKYIIero KOHTpoisi. [lapamerpsl
orieHouHoro cpeactsa st KCP.

Orenka / 0ausl

Kpurepun
PHTCP OTJIINYHO Xoporio Y 1noBneTs. Heynosi.
OLIEHKU
5 0aIoB. 3,5 bamta 2 Gamna. 0 6amnoB
3aganus He
ITomHOCTEIO He nomHOCTREIO
ITomHOCTEIO M BBIITOJIHEHBI WIH
BBIITOJIHEHBI BCE | BBHIMTOJIHEHBI
BrimonHenne | KOppeKTHO 3aJlaHU€E BBIMOIHEHO
N 3aJ]aHM, 3aJaHu,
3aJaHuNi BBITIOJIHEHEI BCE N [ — HE MOJIHOCTBIO U
3aaHusI Y y JomyiieHo 6omnee 3-
— IBE OIINOKHA JIBE OLINOKHU
X OIINOOK

[TapameTpsI OIICHOYHOT'O CPEJICTBA JIJIS 3alTUTHI JJa0opaTOpHBIX padot JIP1-JIP3.

Orenka / 0amibl

Kg E;;EEH OtinyHO Xoporo Y noBieTs. Heynosi.
10-14 6amoB 5-9 Gamna 1-4 danna. 0 GamtoB
B nenom otuer Otuer opopmieH Otuer He
o(opMIIeH KOPPEKTHO, | TIOJTHOCTBIO. ohopmiteH.
ClIeNaHbl BEIBOIBL, HO | MMmeroTcs
UMEIOTCS 3aMeYaHus 10 OTuet opopmiteH
[TomHOCTBIO U HE3HAYUTEIIbHbIC odopmienuto, co
KOPPEKTHO HE/IOCTATKH. BBIBOJIBI CJICTAHBl | 3HAYUTEIIbHBIMU
oopmnen oruer, | [Ipu 3amuTe CTyJeHT | HE MOIHOCTHIO. 3aMeYaHUsIMH,
Bunonenme | €T MOKa3bIBACT [Tpwu 3ammre - BBIBOJIBI HE
— BBIBOJIBL. [Ipu MOHUMAaHUE CYXKICHHS NOJIHBIC, TIPH
3alIuTe TIOKa3aHo | MaTepuaia, IPUBOIUT | TIOBEPXHOCTHHI, 3alIuTe CTYACHT C

BCECTOPOHHEE U
IIyOOKOE 3HAHWE
MaTtepuana

IIPUMEPBI, HO
UCIBITBIBACT
3aTpyAHEHUS C
BBIBOJIAMH, OJTHAKO
JOCTAaTOYHO I10JIHO
OTBEYAET Ha

CoJIepIKaT OIINOKH,
pUMEPEI He
MMPpUBOAATCA,
OTBETHI HA
JOIIOJIHUTCIIbHBIC
BOIIPOCHI HE
YBEpPEHHBIE

TPpyAOM
dbopmynupyer
CBOH MBICJIU, HE
MIPUBOJIAT
IIPUMEDEL, HE
JlaeT OTBETA Ha




JOIIOJTHUTCIIBbHBIC JOIIOJITHUTCIBbHBIC
BOTIPOCHI BOTIPOCHI

ITpomesxyTOUHBIH KOHTPOJIb TPOBOAUTCS B (hopMme Ik3aMeHa. OOyydaroemMycs peuiaraercs
MMCbMEHHO OTBETUTh Ha BOIPOCHI TECTA U BHIIIOJIHUTH PAKTUYECKOE 3a/1aHUE.
[TapameTprl OLIEHOYHOIO CPENCTBA AJIsl TECTA HA IPOMEXKYTOUHOM KOHTPOJIE.

Kpurepuu Orenka / Oaisl
OLEHKI OTtinyHO Xopomro Y noBners. Heynos.
28-31 GamioB 21-27 GannoB 18-20 Gamna meHee 17 6amos
[IpoueHT
HPABITILHO 86-100% 72-85% 60-71% >60%
OTBEUCHHBIX
BOIIPOCOB

HapaMeTpLI OLCHOYHOI'0 CpCACTBAa I IPAKTUYCCKOTO 3aJdHUA Ha HNPOMCEKYTOUHOM
KOHTPOJIC.

Oruenka / 0auibl
Kpurepun
OLEHKIL OTan4HO Xopouio Y noBnets. Heynosi.
10 GamnoB. 7 Oamna 4 baa. 0 oamoB
3aganus He
ITonHOCTEIO He nomaocThIO
ITonHocThIO U BBIITOJTHEHBI WU
BBIITOJIHEHBI BCE | BBHIMTOJIHEHDI
BeimosHeHNEe | KOPPEKTHO 3aJlaHN€E BBIIOIHEHO
N 3aJaHu, 3aIaHusd,
3alaHui BBIIIOJIHEHBI BCE IOTYILEHEI OMHA | IOMyIeHb! OHA HE ITOJIHOCTBIO U
3a/1aHus y y JoTy1eHo obonee 3-
— IBE OIINOKHA JIBE OLIIHNOKHU
X OIIHOOK

JleMOHCTPALIMOHHBII BAPHAHT KOHTPOJILHOM padoThI

OmnpenenuTh MOIIHOCTH NIEpeiaTuMKa B BaTTax U 1B, HE00X0IUMY!IO 17151 OCYIIECTBIICHUS PaJHOCBI3H,
ecim TpedyeMast MOIITHOCTE Ha BXOe MpUEeMHUKA P2; paccTosHue IM; ITIHA BOTHBI A; MHOXKHUTEIb OCIIa0ICHIS
F; ycunenne nepenaromieit u npuemnoit anteHH D1 u D> cooTBeTcTBeHHO. [laHHBIC A pelICHUS JaHBI B
TabaMLe o BapranTaMm (1o nepBoii Oykse paMHINKU 00yYaromerocs).

Ne P> r A F D1 D>
1(A-B) 15-10 Br 500 kM 45 cm -100 nb 20 nb 40 nb
2T -K) 310 Bt 450 xm 20 cMm -80 nb 40 nb 40 nb
3UI-H) -130 ab Bt 1500 kM 10 c™m -100 nb 30 nb 30 nb
4 (1D -100 a1b Bt 300 kM 1M -60 nb 60 nb 40 nb
5(C-Y) 15102 Br 750 kM 0.5Mm -100 nb 20 1b 60 nb
6 (X-11, 5) -80 nb Bt 400 km 0.05 cm -120 nb 28 nb 55 nb
7 (IID) 6-1013 Bt 650 kM 80 cMm -150 nb 35 nb 42 nb

JdemoHcTpaunoHHblii BapuaHT JlabopaTopHoii padoThl «BiusiHre 3eMHOM MOBEPXHOCTH
HA PaCNpPOCTPAHEHHE PATHOBOJIH»

3aganue 1. KospdunueHt orpaskeHus
1) HaiiTu B muTepaType aHAIUTHYECKHE BEIpaKeHUS U1 KoddduimenToB orpaxenus Openens
IUIOCKOM BOJHBI OT TMJIOCKOM IOBEPXHOCTH pasfena ABYX cpel (Ul BEpTHKAIbHOM,
TOPU3OHTANTBHOU U AITUNTHYECKON MONISIpU3ALIHiL)




2)

3)

4)

5)

W3yuuThb CTpYKTYpy 3THUX BBIpRXEHHH M COCTaBHTh NMPOTrpaMMy B HWHTEPAKTHBHOW cpele
MathCAD (wnu aHasOoTWYHOHN) aiisi pacueTa KO3(QQUIMEHTa OTPaXKEHUS PAAHOBOIH OT
36MHOU [TOBEPXHOCTH

[Moctpouts rpadukn 3aBUCUMOCTH MOAYJIS U (ha3bl KoduIIneHTa OTpakeHHsI BEPTUKATBHO
Y TOPU30HTAIBHO MOJIPU30BAHHBIX BOJH JUIA pa3nuuHbix aauH BonH (0.01, 0.1, 1, 10, 100,
1000 M) 1 pa3TMIHBIX THUIIOB IMOYB (CM. TaOHIIFI Ha CICTYIOIIEM CIIaiie)

CpaBHHTH MOy4eHHBIe Tpaduku ¢ rpadukamMu B IpUIOKEHUH K MOHorpadun [lomyxaHoB
«PacmpocTpanenue paaroBOIH»

[Toarorosuth otyer B MathCAD (nm B MS Word) ¢ kpatkoii cBoaKko# ¢popMyir, rpadyukamMu
W OCHOBHBIMH BBIBOJIAMU

3aganmne 2. MHOXUTEND OClIa0IeHNUS

1)
2)

3)

4)

5)

6)

7)

8)

)

Haiitu B nuTeparype aHaIMTUYECKUE BBIPAKEHHUS Ul MHOXHTENA OciaOleHus uis
MIPUMIOAHATHIX aHTEHH

[Toctpouts ceMeHCTBO TpadUKOB yriia OTPaKEHHS B 3aBUCHUMOCTH OT PACCTOSHUS JUISA
pasmmaasIx 3HadeHui (h1+h2 = 10, 50, 100)

W3yunth CTpyKTypy BBIp@XEHHH I MOJHOW W YIPOLICHHON «WHTep(EepEeHIINOHHBIX)
(GopMyT W TIOCTPOMTH 3aBHCUMOCTH MHOXHTENS OCHaONEHHUs OT PAacCTOSHUS MEXIY
MepeJaTINKOM U IPUEMHUKOM

HccnenoBath Kak MEHSETCS 3aBUCHMOCTh MHOKUTEINS O0CIa0JIeHNS OT PACCTOSHUS MIPH CMEHE
qunael BostHEI (0.01, 0.1, 1, 10 M), u3MeHeHnuu BoicoT nojseca anteHH (h1+h2 = 10, 50, 100).
UccnenoBath rpaHULbl NPUMEHUMOCTH YHpPOIIEHHOW Qopmyinsl. [lokasate oTnmuue
MHOXXHUTEIICH OCJTa0JIeHMS, paCCYNTAaHHBIX TI0 TIOJTHOW M YIPOIICHHOW (opMysiaM IS Tpex
THIIOB TMIOBEPXHOCTH

[TocTponuTs 3aBHCHUMOCTH MONOXKEHHA 1-To, 2-T0 W 3-r0 MakCMMyMOB U MHHHUMYMOB
YIPOLIEHHOH HHTEp(EepeHIMOHHOH (OpMyIbl OT IJIMHBI BOJHBI M (DPUKCHPOBAHHBIX
3HAYEHHSIX BBICOT MO/IBECA

HccnenoBath oTiu4re 3aBUCUMOCTH MHOXKUTENS ociabiaenns BBeneHCKoro u ynpomeHHOro
UHTEPPEPEHUMOHHOTO MHOXHTENA OT pacCTOsHUs. M3y4uTh TpaHHLBI NPUMEHUMOCTH
¢hopmyer BeeneHckoro

[MocTpouTh 3aBUCHMOCTh MHOXHUTENSI OCNAOJICHUS OT PACCTOSHUS Uil TpeX PasiIHyuHBIX
¢uKcupoBaHHBIX BBICOT nepenatomei anteHHs! (10, 20 u 50 M) ¥ NpUEMHON aHTEHHBI,
HaxXOZSIIEHCs Ha MOBEPXHOCTH 3€MIIH, B CIIydae PAcIpOCTPAHEHUs PaJUOBOJIH C 4aCTOTOH
200 MI'mt Ha CyXOif TOYBOM U MOPCKOM TMTOBEPXHOCTHIO

CocraBuTh OJIOK-CXeMy pacyeTa HAIlPSKEHHOCTH TIOJII B Clydae pacnpoCTpaHeHHS
PaAHOBOJIH HAJl 3€MHON TIOBEPXHOCTBIO NPH MOAHATHIX aHTEHHAX

3aganue 3. CTpyKTypa MOJs U3JIydaTelis BOIU3H MOBEPXHOCTH 3eMIIU

1)

2)

3)

[loctpouTts nmarpaMmy HampaBlICHHOCTH BEPTHUKAJIBHOTO JIIEKTPUYECKOro BUOpaTropa B
BEPTUKAIBHOW IUIOCKOCTH B HAaXOJSILErocss CBOOOJHOM IIPOCTPAHCTBE M BOJM3HM 3EMHOM
[IOBEPXHOCTHU

HccnenoBatk, Kak MOMEHsIETCA CTPYKTYpa IOJIs B Cllydyae MoJBeca BUOpaTropa Ha pa3IMyHbIX
BBICOTaX HaJl 36MHOH MOBEPXHOCTBIO

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

3aganue 4. 'pannunsie ycioBus JleoHTOBHYA

1)

2)

IToctpouThs BpeMEHHbIE 3aBUCUMOCTH BEPTHUKAJIBHOM W NPOJOJIbHOM TaHIME€HIHUAIbHON
KOMIIOHEHT AJIEKTPUUYECKOTO TOJISI IPU pACHPOCTPAHEHUHN PAJMOBOJIHBI HAJl BIAXKHOU, CYXOU
MOYBOM U MOPCKOM MTOBEPXHOCTHIO

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

Baua}me s. PaCHpOCTpaHeHI/IC PaanOBOJJH HAQ HCO}.‘[HOpO}.‘[HOﬁ 3eMHOM IMMOBECPXHOCTBIO

1)
2)

Wzyunts cTpykTypy dhopmynsr Lllyneiikuna — Ban-nep-Ilons
ITocTpouTs 3aBUCHUMOCTh IEHCTBYIOIETO 3HAYEHUS SJIEKTPHUUECKOIO IO OT PACCTOSHUSA
paaMoTpacchl A 3aJaHHBIX JJIMHBI BOJIHBL, BBICOTHI IOJBECAa M TOKa BEPTHUKAIBHOTO
BUOpaTopa, HaXOISIIErocss BOJU3M ONHOPOAHOM 3EMHOH MOBEPXHOCTH, M Pa3IHMYHBIX
3HAYEHUHN AIEKTPUUECKUX MapaMeTPOB 3€MHOM MOBEPXHOCTH



3) MHcnonw3ys noaxon MHJUTMHITOHA, pacCMOTPETh Cllydail Tpacchl «cymia-mope». [IpoBectn
MTOCTPOEHUS, AaHAJIOTHUYHBIE 1. 2

4) Wcmoms3ys moaxoa MUUTHHITOHA, PACCMOTPETh CITydal Tpaccsl «Mope-cyinay. IIpoBecTn
MIOCTPOEHUS, AaHAJIOTUYHBIE TI. 2

5) CpaBHHUTB pe3yNbTaThI M. 3 ¢ aHATIOTHYHBIM PacYeTOM MO TOUHOM (opmye Delindepra

6) Crnenath BBIBOJBI O BIUSHHHM HEOJAHOPOJHOCTH 3€MHOH IMOBEPXHOCTH Ha HAIPSHKEHHOCTh
TOJIS1 PAJIIOBOJIHEI

HpI/IMepHBIﬁ MEePEICHb BOIIPOCOB K TECTY AJA NMPOMEKYTOYHOI0 KOHTPOJIA

1. B mone u3nmy4eHus: 3J€MEHTapHOTO AJIEKTPUIECKOr0 BUOpaTopa B CBOOOJHOM MPOCTPAHCTBE KaK
H3MEHSIETCS] HAPSHKEHHOCTD 3JIEKTPUUYECKOTo MOJIS B JAJIbHEH 30HE C POCTOM PacCTOSIHUSA?

2. C yBenmM4eHNeM BBICOTHI ITO/IBECA TOPU3OHTAILHOTO JIMHEWHOT'O CUMMETPUYHOTO AJIEKTPUIECKOTO
BHUOpaTopa HaJl TNIOCKOH HeaIbHO MPOBOASIICH TOBEPXHOCTHIO MIPYU HEM3MEHHOH 4acToTe MepeaaTinka Kak
MEHSETCS ero JuarpaMMa HarpaBiIeHHOCTH?

3. Uemy paBHa pa3HOCTh (Da3 HAMPsHKEHHOCTH OIS B COCETHUX 30HaX DpeHensa?

4. Yrto moxapa3yMmeBaeT OTpakaTellbHas TPAKTOBKA BIMSHUS IUIOCKOW TOBEPXHOCTH 3eMIIM Ha
pacnpocTpaHeHHUE PATUOBOIIH?

5. UeMy mpomopuroHaIB-HBI OCHOBHBIE TTOTEPH Tepeaadn (B «pa3ax») Ha PaJuOIMHHUA B YCIOBHUSIX
CBOOOJIHOTO MTPOCTpPaHCTBA?

6. Yemy paBHO MaKCHMallbHOE 3HAUYE€HUE MOMYJS MHOXKHTENS OcialieHus Ha paJuOMHUM, IS
KOTOPO#1 cipaBeanBa AByXiayueBas Moaens PPB, B ciydae uneansHo#i oTpaxkaronield TOBEpXHOCTH ?

7. Urto mpexacraBisger coOOW o00MacTh, CyIIECTBEHHAS I PacIpOCTPaHCHHS pPaTdOBOIIH Ha
PanuOIMHUY MPSIMOA BUAUMOCTH?

8. Kakume u3 mectn 00O3HAYECHHBIX TPAEGKTOPUIl paauoiyda B Tpomocdepe COOTBETCTBYIOT
TTOJIOXKUTEIIBHON pedpaKITim?

9. Ompenenuth TO KapTWHKE OyAeT M TNPOUCXOAWTH OOKOBOE OTKIOHeHWe (pedpakius) mpu
pacrpoCcTpaHeHUH PAIHMOBOIH (HAIIPABICHHE IOKA3aHO CTPEIIKOM), U eciIH OYIET, TO B KaKyl0 CTOPOHY?

MOpe

cymia




10. OHpeI[eJ'II/ITB 10 KaKuM (I)OpMyJ'IaM CJICOYCT NPOBOAUTL PACUCT MHOXKUTECIIA ocabIeHus ¢ yueToOM

cepUIHOCTH 3€MHOM TIOBEPXHOCTH HA PaHOTPACCE MPOTSHKCHHOCTHIO 35 KM, €CJTH BBICOTHI IOJIBECa AHTECHH
paBHBI cooTBeTCTBEeHHO h1=50M 1 h=15Mm.

YKB

TecToBbIe BOMPOCHI I MPOBepKH copMupoBaHHocTH KomneTennuu [TK-4

1. OcumIupyOmuid XapakTep 3HAYCHUH MOy MHOKHUTENS OClIabIeHNus Ha PaUOIMHUN

Juaria3oHa, HpOXO}IﬂHI@fI HaJl INIOCKOH MMOBEPXHOCTBIO 3E€EMIIN, OIIPCACTIACTCA ABJICHUCM:

TudpakIum

OTpHULATENbHON pedpaKun
uHTEepEpEeHIH
MIOJIOKUTEIBHON pedpakuuu
MOJISIPU3ALIUT

2. OOGnactp, CylleCTBEHHas AJIi PAacIpOCTPAaHEHHsS PAJUOBOJIH HA PAAMOIMHHUU IPSMOM

BUJMMOCTH, TIPEACTABISIET COOOM:

apaboJIon 1 BpaIICHUS
TUIepOOIOU] BpAIICHUS
AITUIICOU]T BPALICHUS
chepona

KapauouIy

3. Ilotepu mepenaun (B «pazax») B YCIOBHUSX CBOOOJIHOTO MPOCTPAHCTBA HAa PaJAHOIUHUU

IpsAMO IPOIMOPpHUHOHAIbHBI:

cymMme Kod(h(HUIIMEHTOB YCUIICHUS TIepeIatoleil i MPUEeMHON aHTECHHBI
paszHocTH K03 (HUIIMEHTOB YCUIICHUS NIepelatoleii U MPUeMHON aHTEHHbI
MPOU3BEICHUIO KOA(P(HUIIMEHTOB YCUIICHHUS TIEPEIAIOIICH 1 MPUEMHONW aHTEHHBI
KBaJpaTy JJIMHBI BOJHBI

KBaJIpaTy PacCTOSHUS MEX]ly IPUEMHON U Tiepejaroliel aHTeHHaMU

4. TexHudeckoe CpeaACTBO HMMCCT HAa BXOAC AHTCHHBI MOIIHOCTH P, BT, KOB(I)(I)I/II_II/ICHT

YCUJICHUS
anTeHHbl D. MakcuManbpHasi aMIUIMTYy/1a HANPSHKEHHOCTH dJieKTpudeckoro mois E, co3maBaemoro
TEXHUYECKHUM CPEJCTBOM B CBOOOTHOM MPOCTPAHCTBE, B HEKOTOPOW TOUKE HA PACCTOSHUU T, paBHA:

E — \/6TOPD
E — \/62PD
E= \/60(P+D)
T
60PD
E ="
E=Y2%p
T

5. Monstuss OPY u MIIY (onTumanpHass 1 MakKCUMaJbHO NMPUMEHUMasi paboyas 4acToTa)

XapaKTepHBI IS paJUOIMHUN:



® COTOBOH CBSI3H

® JIEKaMETPOBBIX

® TEKTOMETPOBBIX
®  MUPHAMETPOBBIX

® KHJIIOMCTPOBBIX

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

PaIuOIMHUH.
e 08M
e 1M
o 12M
o 15mM
o 18mM

7. YTo mpOM30UIET C pauyCOM 30HBI MOJTYaHUs (MEPTBOM 30HON) MPU YBEITMUYCHUH YaCTOTHI
npu nonocdepHom pacnpocrpanenun KB pagroBonn?
®  yBEJIMYUTCSH

¢ YMCHBIIUTCA

e OCTaHETCId HEU3MEHHOU

JleMOHCTPALIMOHHBI BapMAHT MPAKTHYECKOr0 3aJaHusl s IPOMEKYTOYHOIO
KOHTPOJIA

OmnpenenuTh MOITHOCTH NEpeAaTInKa, HEOOX0AUMYIO AJIsl 00ECTICUeHUS PAAHOCBSI3H C HaJIKHOCTBIO
P, Ha Tpacce mpOTSKEHHOCTHIO T, eciau pabouas yactota f (AmmMHA BOMHBI A), KO3(PPHUIHMEHT yCHICHUS
nepenaromiei 1 npuemuoit anrenH D1 u D2. [Insg 60ps0bI ¢ 3aMupaHUsIME UCTIOIB3YIOTCS Na pasHeCeHHBIX
aHTeHH u rpueM Ha Nf yacrorax. [ToporoBoe 3HaueHHE MOIIHOCTH Ha BXOJI€ IPUEMHOTO YCTPOICTBA TOKHO
cocraisath P2. OtBer npuBecty B BT 1 B 1b. [lanHble 115 pelieHus 1aHbl B TAOJUIIE ITO BAPUAHTAM.

Ne Bapuanra P2 r, KM funum A D1 D2 Na Nf P, %
1 1.5%10-13 460 kM 660 MI'y | 5*103 | 55 nb 3 2 99.9
Bt

2 -122 nb 520 kM 375 MI'y | 60 nb 45 nb 2 3 99.5

3 8*10-14 Bt 350 km 0.54 m 35 nb 104 2 2 99.8

4 -135 nb 470 km 10 cm 50 nb | 1.5*104 1 3 99.8

5 -120 nb 370 xm 1.5ITy | 2*104 50 nb 2 2 99.5

6 10-13 Bt 420 xm 4 cm 60 n1b 40 nb 3 1 99.9

7 10-14 Bt 350 kM 0.5Mm 3*103 104 2 2 99.9

PazpaboTumk: ~

JIOLICHT Oiinair A.B.

(mommues) (3aHMMaeMasi TOJHKHOCTD) (©.11.0.)



IIporpamma cocraBnena B cooTBercTBUM ¢ TpeboBanusiMu @PI'OC BO u yuurthiBaer
pexomennanuu [IOOIl mo wnampasienuto 10.03.01 «UnpopMannoHHass 0e30MACHOCTb» U
npodmito noarotToBku «Texnndeckas 3amura uHGopManum.

[Tporpamma paccMoTpeHa Ha 3aceaHnu Kadeapsl paanoGpU3NKu U pagruodIeKTPOHUKH
«01» mapra 2022 r. npoTokos Ne 6

W.o.3aB. xadenpoit %g/ _/ Konecnuk C.H.

Hacmoswas npoepamma, ne modcem Ovlmb 60CHpouzsedeHa Hu 6 Kakou gopme oOe3
npeosapumenbHo20 NUCbMEHHO20 paspeulenusi Kagheopvl-paspabomuuxa npocpammoi.
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