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|. IIEJIA 1 3AJIAYH JACIATITAHBI

Henn:

Ob6ecrieueHne 00y4aronierocsi HEOOXOAMMBIMU 3HAHUSMU O MPOIIECCaX PACIPOCTPaHEHUS
PAIMOBOJIH PA3JIMYHBIX JMAMMA30HOB B PA3IMYHBIX MPHUPOIHBIX cpelax NpH IJIaHUPOBAHHH,
pa3paboTke W peanu3aliil PaJHOCHUCTEM IMIUPOKOro mpoduis (paaroioKalMK, HABUTAIWH,
PaIMOCBSI3H, TTEJICHTAIIUH | JIP.), & TAK)KE IMOKa3aTh BO3MOYKHOCTh MUCITOJI30BAHUS ITUX 3HAHUU B
HaquBIX HUCCJICOOBAHUAX.
3agaun:

- HM3y4YEeHHE 3aKOHOMEPHOCTEH pacrnpoCTpaHEHHUS PATUOBOJIH PA3JIMYHBIX YaCTOTHBIX
JINAIla30HOB B Pa3JIMYHBIX MPUPOIHBIX Cpeaax;

- I/I3y‘IeHI/IC I/IH)KeHepHBIX METOO0B pvaeTa XapaKTepI/ICTI/IK paI[I/IOCI/IFHaJIOB nu HOJIy‘IeHI/Ie
HaBBIKOB PEIICHUS 33/1a4 B IPAKTUKE 00ECIIeYeHUSI KOCMUYECKON U HA3eMHOU PaJMOCBSI3H;

- popmMupoBaHue y 00yUYaIONINXCs YMEHUH M HABBIKOB CAMOCTOSITEIIBHOTO ITPHOOPETEHUS
Y IPUMEHEHUS 3HAHWM MPU UCCIICIOBAHUM M IMMOCTPOCHUHM MATEMAaTHYECKUX MOJEJIECH IMporiecca
pacrpocTpaHeHus pauOBOJIH.

Il. MECTO IUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnast aucumiuinHa — «PacmpocTpaHeHHE — paAMOBONH»  OTHOCHUTCS K YacTH
o0pa3oBaTenbHOI mporpamMmbl, (GOPMUPYEMOI YUaCTHHKAMU 00pa30BaTeIbHBIX OTHOIICHUH.
Jis u3ydeHus NaHHOW y9eOHOM qUCIUIUIMHBI (MOTYJIsl) HEOOXOAUMBI 3HAHHS, YMEHHS M HABBIKH,
dbopMupyeMble TNpU U3YYEHUHM TaKuX JUCHMIUIMH, Kak "Maremartudyeckuii aHamus",
"AHanuTHueckas reoMeTpusl U JMHeWHas anredpa’, "DNeKTpUYecTBO, MarHETU3M U BOJIHOBAs
ontuka", "PaguoTexHuyeckue 1enu U curHaiubl". 3HaHHS, YMEHHUS U HaBBIKH, (OpMHUpyEMbIe
JTAHHOM y4eOHOH TUCIMILTHHOM, SBISIOTCS 0a30BBIMU JUTS U3YUYEHUS YUEOHBIX TUCIUILIHH
"AHTeHHO-(pUIepHbIE YCTPOHCTBA" U DIEKTPOMAarHUTHASE COBMECTUMOCTh

I11. TPEBOBAHUSA K PE3YJBTATAM OCBOEHUSA JUCHUITJINHBI

IIporiecc OCBOEHHS NUCLMIUIMHBI HampaBieH Ha (OPMUPOBAHME KOMIIETEHLUH B
coorBerctBul ¢ @®I'OC BO wu OIl BO mno wnanpaBnenuto mnoxaroroBku 10.03.01
«MHpopMannoHHas 0€30MACHOCTDY.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00y4YCHHS MO JUCHHUIVINHE, COOTHECEHHBIX C
HHIMKATOPAMH J0CTHKEHUs KOMIIeTeHIU

Nuauxkaropsl
Komnerenuus . Pe3yabTarhl 00yueHust
KOMIIETeHLM I
TIK-4 Cnoco6en | M/{Kqk41 Tipumenser | 3HaTh:  OCHOBHBIE  (DAKTOpBI, BIMAIOLIME  HA
HCIIOJIb30BaTh OCHOBHBIE | OCHOBHBIE  NPUHIMIBI | IPHHIMIBI  TOCTPOCHUS ©  (PYHKIIMOHUPOBAHHE
NPUHIHUIBI  TTIOCTPOEHHS | MOCTPOEHHUS ¥ | paJIMOTEXHUYECKUX CHUCTEM Iepenadn MHGOpMauu
n  (QyHKIMOHMPOBaHMSA | (PYHKIMOHUPOBAHUS HOCPECTBOM PaJUOBOJIH;
TEXHUMECKUX  CPEICTB | TEXHWIECKUX  CPEICTB | YVveTh: MPUMEHATH IMOJyYSHHbIE HAaBBIKM pacyera
3aLUTH! MH(OpMALUH 3aIATE KHGOPMALIHK XapaKTEPUCTHK PAJUOCUTHAJIOB TIPU MOCTPOECHUH H
A/IKikca.2 (YHKIIMOHUPOBAHMH TEXHHYECKUX CPEJICTB 3alUTHI
HemoHcTpupyeT nH(OpMAIHH.
IIOHNUMAaHUC OCHOBHBIX
Brnaners: HaBbIKaMHM pacyeTa XapaKTEPUCTHK
NIPUHLIUIIOB TIOCTPOEHUS
u  dyHkimonuposanus | PA3IMYHBIX PaJHOCHTHAIIOB MPHU MOCTPOCHUH U
TEXHUYECKUX cpeacts | paCue€Te MapaMETpoOB TEXHUYECCKUX CPCIACTB
3aIIUTH HHOPMALHH 3anuThl ”HHOPMAITUH.




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

O0beM THCHHUILIMHBI COCTABJISAET 6 3a4YeTHBLIX eIUHNI, 216 yacos,

B TOM uucje 54 yacoB Ha IK3aMeH
N3 Hux 22 yaca — npakTudeckast oAroToBKa

(I)opMa l'lpOMe)KyTO‘{HOi/i aTTecTalMu: 3a4eT ¢ OIeHKOM

4.1. Conep:xaHue JMCUUIJIMHBI, CTPYKTYPHPOBAaHHOE [0 TeMaM, ¢ YKa3aHUEM BH/I0B Y4eOHBIX 3aHATHI U OTBEJIEHHOr0 HA HUX
KOJIMYECTBA aKaJeMHYeCKUX YaCOB

BKJTIOYAsi CAMOCTOSTEIbHYIO paboTy

Bunet yueOHOI paboThl,

O6y‘{aIOH_II/IXCH, MMPAKTUYCCKYIO IIOATOTOBKY U

®
= TPYJIOEMKOCTh
= E (B "acax)
g S dopma
Ne Pa3nes nucumiInHbLI/ TEMa § g K o 3 Texyimero
/n ACJT TUCI E 2z OHTaKTHaH6pa OTa NpernoJgaBaTes C = KOHTPOJISI
@ i : 00yHaIOIMIMHCA S S | ycneBaeMoOCTH
S S g = O
o | & g = S Qe
= = - S Cemunap/ 5 8
3 © = © TIpakTHYecKoe, g
s = = & | Jlekuns p Koncyabranus | 5
5 4 5 o JadopaTopHoe S
@) =] = = 3aHsTHE/
1 2 3 4 5 6 7 8 9 10
1 Beenenue 5 3 2 5
2 T1. O61uIue Bompockl paclpoCTpaHEHUS [InceMenHbIN
PagoOBOITH 5 | 24,2 2 4 4 0,2 20 | Tekyrmuit
KOHTPOJIb.
3 T2. PacnipocTpaHeHHE 3€MHBIX PalOBOJIH [TuceMenHbII
TEKyLIUI
5 |522| 8 16 16 0,2 20 |
KOHTPOJIb.
3ammra JIP.




4 T3. Bnusitaue Tpomnocheps! Ha [TuceMenHbIN
pacrnpocTpaHeHHe paJuOBOJIH TeKYIIH
5 362 4 8 8 0,2 20 Y
KOHTPOJIb.
3amura JIP.
5 T4. PacnipocTpaHeHue paguoBOIH B HOHOC]Epe [TucbmMeHHbIM
TeKyIIUH
5 1482| 6 14 14 0.2 20 -
KOHTPOJIb.
3amura JIP.
6 T5. OcoGeHHOCTH pacTIpOCTPaHCHHMS [TuceMeHHBIH
PaaMOBOJIH PA3IUYHBIX JHAITA30HOB 5 | 36,2 2 8 8 0,2 20 | Tekymimii
KOHTPOJIb.
7 DK3amMeH 5
4.2. T1naH BHeaAyIUTOPHO# CaMOCTOSITeIbHON PaGoThl 00yJAKOIIUXCS MO TUCIUTITTHHE
CamocTosaTenpHas paboTa 00yUJaronuxcs V4ebHo-
OueHouHOE METOIUIECKOE
Cemectp Hazpanue pasaeia, TEMBI B i a6 Cpoxu TpynoeMKkocTb CPEJICTBO obecnieueHune
1 CAMOCTOATCIBHON PAOOTBL| o e (uac.) pea CaMOCTOSTEIILHOU
paboThI
Beenenne 1-g men 5 HcTrouHuky u3
T1. OGmmue Bompocsl pacpoCTpaHEeHUs 5 20 OCHOBHOU 1
PAZIHOBOME -1 HEJL JIOTIOTHUTEIIHHON
Pabora ¢ yueOHUKOM, [TucbmeHHbIM JIATEPATYPHI.
T2. PacnpocTpaHeHue 36MHBIX PaIMOBOJIH . . 3-8 20 . .
5 [T3. Bausnue Tporiocdeps Ha CIPAaBOYHOM JIMTEPATYPOH, TEKYIIHI CaMoCTOsTebHBIIH
) p P IIEPBONCTOYHUKAMH, 9-10 20 KOHTPOJb.  |[IOUCK JIATEPATypPhI
pacrnpocTpaHeHHe PaJHOBOJIH Ha
KOHCITEKTOM
T4. PacnpocTpaHeHue paauoBOIH B HOHOC]epe 11-15 20 06pazoBaTEIBHBIX
T5. OcobeHHOCTH pacpOCTPaHESHUS 16-17 20 pecypcax.
PaJMOBOJIH PA3JIMYHBIX AUANIA30HOB
O01uii 00beM CAMOCTOATEIbHON PadOThI N0 TUCHUILIHHE (YaC) 105




4.3. ConepxxaHue y4eOHOIro MaTepHuaJia

Bsenenue

[Ipenmer Teopum pacnpocTpaHeHUsl paanoBOJH. OCHOBHbIE IOHATHS M OIPEACICHUS.
OCHOBHBIE XapPaKTEPUCTUKH 3JIEKTPOMArHUTHBIX BOJH. CHEKTp 3JEKTPOMAarHUTHBIX KoOJeOaHUit
(oOmrast xinaccudukanus). [IpuMepsl HCIONB30BaHUS PAJUOBOJIH B IPAKTUKE OOCCIICUCHUS
PaZMOCBA3H U UCCIIEJOBAHUAX IPUPOJHBIX CPEL.

T1. OOGuue BOnpockl pacrpoCTpaHEHUs paIuOBOJIH

Tunel  paguonuuuii. Knaccudukauus paguoBoJIH 1O Juama3oHaM M crocobam
pacnpocTpaHeHus: (0o0mias XapakTepucTHhKa). PacmpocTpaHeHue paJuoBOJIH B CBOOOJHOM
npocrpancTtee. Dopmyna HOeaNbHOM paguocBsasu. BimsHue mymoB npu pacuere. [lorepu mpu
pacrpocTpaHeHHH B CBOOOAHOM MpOCTpaHCTBE. MHOXuUTENb ocnabiaenus. OCHOBHBIE MEXaHU3MbI
B3aumoieiicteust OMB co cpenoil. [Tornomenue SMB.

T2. PacnpocTpaHeHue 3eMHBIX paJuOBOIH

OneKTpuYecKue IapaMeTpbl 3€MHOM IIOBEPXHOCTH. PacmpocTpaHeHue paavoBOJNIH HaJ
IJIOCKOM TIOBEPXHOCTBKO IIPM IOJHATBIX IIepeAaroniel W INpueMHOM aHTeHHax. [lomHas u
ynpoleHHass uHTepdepeHionHble ¢Gopmyibl. Dopmyna Baeaenckoro. HurepdepeHunonHas
CTPYKTypa TMOJI H3JIydaTelis, HaXOAAUIerocs BOMM3M 3€MHOW MOBepXHOCTH. [IpuGnmxeHHbIC
rpaHnyHble ycinoBusa JleontoBuuya. CTpyKTypa MOJs paAMOBOJIHBI C YYETOM I'PaHUYHBIX YCIOBHMH
JleontoBuua. PacrpocTpaHeHHe paguOBOJIH IIPUM PACHOJIOKEHWHM AaHTEHH y TpaHUllbl pasjena.
®opmyna lyneiikuna-Ban-nep-Ilons. Pacnipoctpanenne paguoBOJIH HaJl HEOAHOPOJAHON MOYBOM.
dopmyner  Dkkepcies, Mwumartona u  @elinOepra. PacmpocTpaHeHue paguoBOIH  HAJ
cepuueckoil HoBepXHOCThIO 3eMiln. YdeT chepruuHOCTH 3eMiH B UHTep(EepEeHIMOHHBIX (hopMyJiax.
Hudpakuonnsii pacuer nossi. Popmyna Poka. Biausaue HeomHOpOIHON cdeprueckoil 3eMHON
IIOBEPXHOCTU HA PAacIpOCTPaHEHUE PajnoBOJIH. PacrpocTpaHeHne HaJl HEPOBHON NMOBEPXHOCTHIO.
3oHbl @peHenst U 00JacTh MPOCTPAHCTBA, OKA3BIBAIOIAsl CYIIECTBEHHBIN BKJIaJ B TOUYKE IpUEMA.
PacnipocTpanenue paavoBOIH B XOJIMHUCTOW MecTHOCTU. ['padumueckuit meron ydera mpoduiis
MECTHOCTH. BiusHue mepoxoBaTocTell MOBEPXHOCTH HA PacHpOCTpaHEHWE PAaJMOBONH. BnusHue
SKpaHUPYIOUIMX NPENATCTBUN HA paCIIPOCTPaHEHUE PaJUOBOJIH.

T3. Bausiaue tponocdepsl Ha pacpOoCTpaHEHUE PaJHOBOIH

Tponocdepa u ee xapakrepuctuku. Koapdunuent npenomneHust paanoBoiH B Tporocdepe.
SBnenue TponochepHoii pedpakiiny u ee BuAbl. YUeT TpornochepHoil peppakiuu. TypOyaeHTHOCTb
Tponochepsl. MexaHu3M JalbHEro pacnpocTpaHeHUs B Tporocdepe. 3aMUpaHUsl CUTHAJIOB IPH
TporocepHOM pacHpOCTPaHEHUHU. 3aBUCUMOCTb YpoBHs curHaioB YKB oT ce3ona roga u
KJIMMaTU4ecKUX ycioBuil. [IpuOmkeHHbIN MeTo1 pacyeTa ycaoBUN MpoxoxkaeHHus curnaioB YKB.
[Tornomienue paaroBoH B Tporochepe.

T4. PactipocTpaHeHue paaMoBOIH B HOHOC(Epe

CocraB u crpoenue armocgepsl. loHocdepa u ee xapakTepucTUKU. MexaHU3Mbl HOHU3AIUH U
pexoMmOuHanuu. OCOOEHHOCTH PacCIPOCTPAHEHUS PaIMOBOIH B OJHOPOAHOM HOHU3UPOBAHHOM rase.
Oco0eHHOCTH pacIpOCTpaHEHUE MPU HAIWYUHU MOCTOSHHOTO MarHUTHoro mnojs. Ilpenomnenue u
OTpaKeHHE PaaMoBOIH B MoHOc(hepe. O030p KIacCHUYECKUX HA3eMHBIX METOIOB HMCCIEIOBAHUS
noHocheps! (BepTUKAIbHOE, HAKIIOHHOE M BO3BPAaTHO-HAKJIOHHOE 30HANPOBaHNE HOHOC(HEPHI, METO/
HEKOT€PEHTHOT'O PaCCEesTHHUSA).

T5. OcobeHHOCTH pacpoCTpaHEeHUSI PATUOBOJIH PA3TUIHBIX JUATA30HOB

PagnoBonHbI 3BYKOBBIX yacToT. CBepxinHHbIe U JunHHBIE BoaHb! (CB u [IB). ®opmyna
Octuna. Cpennue BoaHbsl (CB). Kopotkue Bonubl (KB). OcHOBBI pacuera ycnoBUil MpoX0KIeHUS
KB pannoBois. YieTpa-kopotkue BosHbl (YKB).



4.3.1. IlepeyeHb ceMUHAPCKUX, MPAKTHYECKUX 3aHATHII U JIaDOPATOPHBIX padoT

Ne Ne HaunmenoBanue TpyroeMkocTh Ouenounbie | @opmMupyembie
I/H | pa3aena CeMUHAPOB, (uac.) cpeacrsa KOMIIETeHIM I
U TeMBbI NMPAKTUYECKHUX H Bcero N3 Hux
J1a00opaToOpPHBIX YacoB | NpaKTHYecKas
paﬁOT nmoaAroToOBKa
1 2 3 4 5 6 7
1 [Tl Ej}r.lPemeHHe 3a7a4 . , HpizzMz{;;m TTK-4. WK s
' Y WJTK a2
KOHTPOJIb.
2 | T2 [132. Pemenue 3amaq
no T2. N
JIpl. N3yuenue HHCLMGIU{HHH
BIIUSTHHS 3emHOM | 16 8 Terymn TK-4. W]TKrca.s
MOBEPXHOCTHU Ha KOHTPOJID. WKrcs
pacrpocTpaHeHue 3amura JIP.
PaaroOBOJIH
3 | T3 [133. Pemenue 3amau
o T3. N
Tip2 Hsyuenue [InceMenHbIn
BHH;'[HHH 8 4 TEKYIIHHA ITK-4. U1Kxa4.1
TporocQepbl Ha KOHTPOIE. WK
pacupocTpaHeHue 3ampra JIP.
paJHOBOJIH
4 | T4 [134. Pemenue 3agau HI/ICLMeHHULHZ TTK-4. WK s
no T4. 14 6 TEKyIINH
WK k4 2
KOHTPOJIb.
5 | TS [135. Pemenue 3amgau
o T5. [InceMenHbIn
JIp3. OCHOBEI 8 5 TEKYIIUN IK-4. U1Krka4.1
pacudera YCIIOBUM KOHTpPOJIb. N/Krmk4.2
npoxoxaenus KB 3amura JIP.
pPaaroOBOJIH

4.3.2. [lepevenn TeM (BOMPOCOB), BBIHOCHMBIX HA CAMOCTOSITE/IbHOE H3yYeHHEe CTYAeHTAMH B
pamMkax camocrosTeabHoil padorsl (CPC)

Ne Tema 3aganue @opmHpyemas NIAK
n/n KOMIIETeHI U
1 2 3 4 5
1 | Beenenue OcmbicieHne  MmaTepuana
JICKIWH.
ITonroroska k I131.
2 | T1. O6mwue Bomipockl | OCMBICIIEHHE ~— Marepuaia
pacrpocTpaHeHHs JIEKIUH. MK-4 NKrnk4.1
pPaaroOBOJH IToaroroBka k 1131 ' N Kmka.2
3 | T2 OcmbicieHne  MmaTepuana
Pacnpoctpanenue JICKIWHN.
3emMHBbIX paanoBoiaH | [logroroska k 1132 u Jlpl.
4 | T3. Biusiaue OcwMmpbIClIeHNE Marepuaia




Tponochepsl Ha JEKIUH.
pacrnpocTpaHeHHe [ToaroroBka k 1133 u JIp2.
PaaMOBOJIH

5 | T4.
PacrpocTpaseHie OCMBI(iHGHPIG Marepuaia
pPaaroOBOJIH B JCKITHH.

[Toaroroska k 1134.

noHocdepe

6 | T5. Ocobennoctu
pacrpocTpaHeHuUs OcMmbiciieHHe  maTepuala
pazvoBOJIH JIEKLUH.
pa3IMYHbIX [Tonroroska k I135 u JIp3.
JIMana3oHoB

4.4. MeTonnueckue YKa3aHHus M0 OPraHU3AIUM CAMOCTOSTEJIbHOI padoThI CTY1€HTOB

CamocrostenpHas paboTra CTyJIeHTOB BceX (OpM M BHIOB OOyYEHHS SIBISIETCS OJIHUM W3
00s13aTeNbHBIX BUI0B 00pa30BaTeIbHON ACSITENLHOCTH, 00ECIIEUnBaIOIIEH peanu3aliio TpeOoBaHUN
denepallbHBIX TOCYAAPCTBEHHBIX CTAaHAAPTOB BBHICIIETO MPOPECCHOHATBHOIO 00pa30BaHUS.
CornacHo TpebOBaHUSIM HOPMATUBHBIX JTOKYMEHTOB CAMOCTOSATEIbHAs pab0Ta CTYyACHTOB SIBISETCS
00s13aTeNIbHBIM KOMIIOHEHTOM 00pa30BaTeIbHOTO MPOIECCa, TAK KaK OHA 00ECTICYMBACT 3aKPEIICHNE
MOJIy4aeMbIX Ha JICKIMOHHBIX 3aHATUSAX 3HAHUN MyTeM NPUOOPETEHUS HABBIKOB OCMBICICHHS U
pacIiupeHus WX COJICPKaHWs, HABBIKOB pEIICHHUS AaKTyalbHBIX Mpo0ieM (OpMUPOBAHHS
OOIIEKYNbTYpHBIX U TPO(ECCHOHATBHBIX  KOMIETEHIIMH,  HAyYHO-HCCJEI0BATEIbCKOU
JEeSATEIbHOCTH, IMOATOTOBKH K CEMHHApaM, JIJA0OpaTOPHBIM paboTaM, cjade 3a4eTOB U IK3aMCHOB.
CaMmocrtosiTenbHasi paboTa CTYJEHTOB TMPEACTABISIET COOOM COBOKYNMHOCTh AayAHTOPHBIX U
BHEAYJMTOPHBIX 3aHATHH U paboT. CamocTosTenpHas paboTa B paMKax 00pa3oBaTeIbHOTO Ipoliecca
B By3€ pellaeT CIeAyIolue 3a1auu:

— 3aKpelUieHue W pacIIupPeHHe 3HAHWW, YMEHUWH, IOJYYCHHBIX CTYJIECHTAaMH BO BpeMs
ayIUTOPHBIX W BHEAYAUTOPHBIX 3aHATHH, NpeBpallleHHe WX B CTEPEOTUIBI YMCTBEHHOU U
(hbU3UYECKOI NeITeTbHOCTH;

— MpuoOpeTeHre AOMOIHUTENbHBIX 3HAHUN U HABBIKOB I10 IUCIUIUIMHAM y4eOHOTO IJIaHa;

— (opMHpOBaHKE U PA3BUTHE 3HAHWA W HABBIKOB, CBS3aHHBIX C HAYYHO-HCCIICIOBATEIIbCKON
JeSITeNIbHOCTBIO;

— pa3BUTHE OPUEHTAIMM W YCTAHOBKM HA KadeCTBEHHOE OCBOCHHE 00pa3oBaTebHON
MIPOTPaMMBI;

— pa3BHUTHE HABBIKOB CAMOOPTAHH3AIIHH;

— (GOpMHpOBaHHE CAMOCTOATEIBHOCTH MBIIUIEHUS, CIHOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOpPEaIN3alliu;

— BBIPa0OTKa HABBIKOB 3((HEKTHUBHON CaMOCTOSITENbHOI MpodeccuoHANIBHON TeOpEeTUYECKOMH,
MPaKTUYECKON U y4eOHO-UCCIIeI0BATEIHLCKON IeATETLHOCTH.

IMoaroroBka Kk Jexkuuu. KadyecTBo OCBOEHUS COAEpkKAHMS KOHKPETHOW NUCHHUIUIHHBI MPSMO
3aBUCUT OT TOTO, HACKOJBKO CTYJEHT caMm, 0€3 BHEIIHETO MPUHYXKICHUS (PopMUPYET y cebst
YCTaHOBKY Ha MOJYYCHHE HA JIEKIHUSIX HOBBIX 3HAHWM, TOTMOIHSIIONINX YK€ HMEIOIIHEecs 10 JaHHON
JTUCIUIUTAHE. Bpems Ha MOIroTOBKY CTY/ICHTOB K JIBYX4aCOBOM JICKITHH 1I0 HOPMAaTHBaM COCTABJISICT
He Mmenee (0,2 gaca.

IMoaroToBKa K MPaKTHYECKOMY 3aHATHIO. [I0ITOTOBKA K MPAaKTUISCKOMY 3aHSATHIO BKITIOUACT
CIIEYIOIINE dTIEMEHTBI CAMOCTOSITEIPHON JIEATEIBHOCTH: YeTKOE MPEACTaBIeHUE LI U 3a/1ad €ro
MIPOBEJICHUS; BBIJICJICHIE HABBIKOB YMCTBEHHOW, aHATMTHYCCKOM, HAYYIHOH JeATEeIbHOCTH, KOTOPBIC
CTaHYT pe3yJbTaTOM MpeacTosmeld padoTel. BripaboTka HABBIKOB OCYIIECTBISIETCS C MOMOIIBIO
MOJTy9IEeHUsT HOBOW MH(OpMAIK 00 M3yd4aeMbIX MPOIeccax U C MOMOIIBI0 3HAHKS O TOM, B KaKOH
CTETICHH B JAaHHOE BpeMsI CTY/ICHT BJIaJICET METOJaMH UCCIIEIOBATENLCKOM ESTEIbHOCTH, KOTOPBIMU
OH CTaHeT MOJb30BaThCS Ha MPAKTUYECKOM 3aHATUHU. [loAroToBKa K MPAKTHUYECKOMY 3aHSITHIO
Hepenko TpedyeT moabopa MaTepuana, JaHHBIX U CICUUATbHBIX HCTOYHUKOB, C KOTOPBIMHU



IpeacTouT yudeOHas pabora. CTyneHTBl JOJIKHBI JJOMa MOATOTOBUTH K 3aHATHIO 3—4 mpumepa
(OpPMYIHPOBKH TEMBl HCCIEIOBAHUSA, IMPEACTABIEHHOTO B MOHOrpadusiX, HAYYHBIX CTaThsiX,
oTyeTax. 3aTeéM OHM CAMOCTOATEIBHO OCYIIECTBIISIIOT IIOUCK COOTBETCTBYIOIIMX HMCTOYHUKOB,
OIPEAEIAIOT aKTyaJIbHOCTh KOHKPETHOI'O MCCIEAOBAaHUSA  IPOLIECCOB U SIBJICHUM, BBIIEISAIOT
OCHOBHBIE CIIOCOOBI [JOKa3aTeIbCTBA AaBTOPAMH HAay4HbIX paOOT LEHHOCTH TOr0, 4YeéM OHHU
3aHMMaIOTCs. B X0/1€ caMOro npakTU4ecKoro 3aHATUs CTYACHTHI CHAa4aJla [IPEICTABISAIOT HalIEHHbIE
MMH BapUaHTh! (POPMYJIMPOBKU aKTYyaJIbHOCTH UCCIIEI0BaHMsL, 00CYKJat0T UX U 0OOCHOBBIBAIOT CBOE
MHEHUE O HaujIyyllleM BapuaHTe. BpeMs Ha OArOTOBKY K IPAKTUYECKOMY 3aHATHUIO 10 HOpMaTUBaM
coctaBisteT He MmeHee 0,2 Jaca.

IToaroroBka K KOHTPOJILHOH paldore. KoHTponbHas paboTa HazHayaeTcs I0OCIE HU3YUYEHUS
OIIPENICJIEHHOr0 pa3ziena (pa3lesioB) JOUCHMIUIMHBI M IPEICTaBIsSeT cO00H COBOKYIIHOCTh
pa3BEpHYTHIX NMHCbMEHHBIX OTBETOB CTYAEHTOB Ha BOIPOCHI, KOTOPbIE OHU 3apaHee MOIy4yaroT OT
npenonasatens. CamocTosdTenbHas IMOAINOTOBKAa K KOHTPOJBHOW paloTe BKJIIOYaeT B cels: —
M3Y4eHHE KOHCIEKTOB JIEKIIMH, pACKpbIBAIOIIMX MaTepuan, 3HAaHUE KOTOpPOro IpOBEpsETCs
KOHTPOJIbHOM pPaboOTOi; MOBTOpPEHHE Y4YeOHOro Marepuana, IOJy4eHHOIO IpH IOATOTOBKE K
CEMHHApPCKUM, IPAKTUUECKUM 3aHATUSAM U BO BPEMs UX IPOBEIEHUS; W3Y4YEHHUE JOIOJHUTEIbHON
JUTEPATypbl, B KOTOPOH KOHKPETU3UPYETCS COACPKAHUE IIPOBEPSEMBIX 3HAHWM; COCTABICHHUE B
MBICJIICHHOH (hOpMe OTBETOB Ha MOCTABJICHHBIE B KOHTPOJILHOW paboTe BOMPOCH], (HOpMUpOBaHHE
IICUXOJIOTMYECKON YCTAaHOBKM Ha YCIICIIHOE BBIIIOJIHEHUE BCEX 3aJaHMN. Bpems Ha NMOArOTOBKY K
KOHTpPOJIbHOM paboTe 0 HOpMaTUBaM COCTaBJISIET 2 yaca.

IToaroroBka k 3x3ameny. CaMoCTOATENbHAS IOATOTOBKA K K3aMEHY CX0Ka € IMMOATOTOBKOU K
3aueTy, ocobeHHO ecnum OoH muddepeHnmpoBaHHbl. Ho 00beM ydueOHOTO Marepuana, KOTOPBIN
HY>KHO BOCCTAHOBHTbH B IaMATH K 3K3aMEHY, BHOBb OCMBICIMTH U IMOHSATh, 3HAUUTEIBHO OOJIbLIE,
o3TOMY TpedyeTcs OoJbllle BpEMEHH M YMCTBEHHBIX ycuinii. BaxkHo copmupoBaTh 1emoctHoe
IIPEJICTABICHUE O COJIEP)KaHMU OTBETAa HAa KaXKAbIM BOIIPOC, YTO IPENIOJAraeT 3HAHUE Pa3HBIX
HayYHBIX TPAKTOBOK CYIIHOCTH TOTO WJIM MHOT'O SIBJICHUS, IPOLIECCa, YMEHUE PACKPhIBaTh (PAKTOPHI,
OTpeNIeNIAIONMe HUX TMPOTUBOPEUYHUBOCTb, 3HAHHE MMEH YYEHbIX, H3Yy4aBIIUX O0O0CYXIaeMylo
npobnemy. HeobGxoaumo Takke MpUBECTH HMHQOpPMAIMIO O MaTepuajliax 3MIHPUYECKUX
HCCIIEIOBaHMM, YTO YKa3bIBa€T Ha BCECTOPOHHIOIO IOJArOTOBKY CTYJIEHTa K dK3aMeHy. Bpems Ha
MIOJATOTOBKY K AK3aMEHY 110 HOpMaTHBaM cocTaBiisieT 36 yacoB i OakanaBpoOB.

Ha camocrosTenbHyto paOOTy BBIHOCATCS CIIEAYIOLIME BOMPOCHI M 3aJaHMs 10 TeMaM
JUCLUILINHBL:

Beenenue. Cnenath 0030p MpUMEPOB HUCHOJIB30BAHUS PAJMOBOJIH B MPAKTHKE OOECTIeYeHUs
PaaMOCBS3H U UCCIIETOBAHUSAX TPUPOIHBIX CPEJl

T1. U3yunTh OCHOBHBIE Me€XaHU3MbI B3aumojencTBus OMB co cpenoi. Paccmotpers
nornomiearne SMB B 3eMHO# aTMOchepe

T2. M3yunTe BIMAHHE IIEPOXOBATOCTEM IOBEPXHOCTH HA PACIPOCTPAHEHHE DPAIUOBOJIH.
W3yuuth BIMsSHUE 3KPAHUPYIOIINX NMPENSTCTBUI Ha pacipoCcTpaHEHHE PaiiOBOJIH

T3. Pa3o6paTh npuOIMKEeHHBIN METO/T pacueTa yCIOBHI MPOXokaeHus curHanoB YKB

T4. Cpenath 0030p KJIaCCMYECKMX HAa3e€MHBIX METOJOB MCCIEAOBAHUA HOHOCHEPHI
(BepTHKaJIbHOE, HAKJIOHHOE M BO3BPATHO-HAKJIOHHOE 30HJUPOBAHHE HOHOCHEPHI, METOJ
HEKOT'€pEHTHOI'O PacCesiHus)

T5. Pa3obpaTh 0cHOBBI pacuera ycinoBuil npoxoxkaenus KB panuosonn

KonTpons camocrosTenbHON paboThl MPOBOIUTCS HAa MPAKTUYECKUX 3aHATUSAX MPU HANKMCAHUU
KOHTPOJILHBIX padoT U MpH 3a1uTe J1a00paTOpHBIX padoT.

4.5. [IpuMepHasi TeMaTHKA KypCOBBIX padoT

Brmmonnenue KYpPCOBBIX pa60T HC IMPEAYCMOTPCHO y‘-IC6HBIM IIJIaHOM



V. YYEBHO-METOAUYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE
JUCHUIIJIMHBI

OnekTpoHHas HWHGOpPMalMOHHO-00pa3oBaTelbHasl cpela yHHUBEpcuTeTa oOecreunBaeT
JIOCTYIl K OJJIGKTPOHHBIM YYEOHBIM H3JaHHUSIM M DJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcam,
yKa3aHHBIM B paboyeil mporpaMme JUCIUIUIUHBI (MOIYJIS).

bubnuoreunslii poHA YKOMIJIEKTOBAH IEYaTHBIMH 3JaHUSIMH M3 pacuera He meHee 0,25
SK3EMILIApa KaKJIOr0 W3 HW3JaHUN Ha OJIHOr0 OOydYarollerocs M3 4Yucia JHIL, OJAHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIUILYIO JUCIHUIUIMHY (MOIYJIb).

OO6yuaronmMcst obecreyeH JOCTyN K COBPEMEHHBIM NMPOQecCHOHANBHBIM 0a3aM JaHHBIX U
MH(OPMAIMOHHBIM CIIPAaBOYHBIM CUCTEMAaM, COCTaB KOTOPBIX OIPEeIsieTCsl B pad04HX Mporpammax
JTUCITUTLINH (MOJTYJICH).

a) OCHOBHAasl JIUTEpaTypa
1. MaTtemaTtuueckoe MOAEIMPOBAHNE XaPAaKTEPUCTUK CHUTHAJIA B BO3MYILIEHHOM MH(OPMALlMOHHOM
kanane [Tekcr] : monorpadus / E.T. AreeBa, H.T. Adanacoes, [I.Kum, H.U. Muxaiinos. Crapsiit
Ockoun : U3n-Bo “Tonkue Haykoemkue texHosnorun”, 2016. - 128 c. (50 3k3).
2. ChnyTHHKOBOE JEKaMEeTpOBOE PaJHO30HIUPOBAHHWE HOHOC(PEPHBIX HEOTHOPOTHOCTEH:
monorpadus / H.T. Adanacwes, B.I1. Mapkos. Upkyrck: U3a-Bo “UT'Y”, 2015.-127 c. (20 3k3)
3. HomyxanoB M.II. Pacnipoctpanenue paguoBonH. YueoHuk st BY30B. - M. : Cesi3p, 1972. - 336
c. ¢ w16 Tabu., 6udm. (19k3).
4. Adanacee H.T., Kum /[.Y. MeToapl MaTeMaTH4e€CKOTO MOJICTUPOBAHUS BIUSHHS HOHOC(EPHBIX
HEOJIHOPOJHOCTEH Ha pacipoCcTpaHEeHUE paJauoBONH. YuebHoe mocodue./ Upkyrck, UT'Y, 2003. 83
c. (1 2x3).
5. I'pynunckas I'.I1. Pactipoctpanenue pagnoBoiH. - Mocksa: Beicias mkomna, 1975 - ¢.280
6. Pactipoctpanenue paauosonn / O. U. fxosnes [u 1p.]. - M. : Jlenana, 2009. - 491 c. : un. ; 22 cm.
- bubmumorp.: c. 485-488. - IIpenm. ykas.: ¢. 489-491. - ISBN 978-5-9710-0183-6 (13k3).
7. 'mu30ypr B.JI. PactipocTpaneHue >1eKTpOMarHUTHBIX BOJH B I1a3me. M., 1967. (3 ak3).
8. lepuc K. PamunoBomasl B noHochepe. M.: MUP, 1973.(23k3).

B) 0a3bl JaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE H MIOUCKOBbIE CHCTEMbI
1. Hayunas 6ubnmorexka UI'Y http://library.isu.ru/ru/resources/edu_resources/index.html
2. b/l KHUT 5 MPOIOTIKAFOIITAXCS W3JIaHu http://ellibnb.library.isu.ru/cgi-
bin/irbis64r_15/cgiirbis_64.htm?LNG=&C21COM=F&I21DBN=IRCAT&P21DBN=IRCAT
3. DnekTpoHHbIi YnTanbHbIN 321 «bubmoTex» https://isu.bibliotech.ru/
4. DnexkTpoHHas oubnmoreuHas cucrema «M3maarenpcrBo «Jlanwy http://e.lanbook.com
5. DnextponHas 6bubnuoreuHas cucrema «PYKOHT» http://rucont.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

6.1. YueOHO-1200paTOpHOE 060pPy10BaHUE:
Knacc O9BM, aynuropus 323 A, ocHalleHHAas BBIYMCIUTEIBHOM TEXHUKOM, crienranbHbM [10
1 CBOOOJIHBIM JIOCTYTIOM B ceTh Internet.

6.2. IIporpammMHoOe obecnieyeHme:
1. T1IO «Modelus». Ceo6oano pacmipocrpansemoe 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. KontpakT Ne 03-013-14 ot 08.10.2014.Homep
Jlunensun Microsoft 45936786. beccpouno.
4. WinProl0 Rus Upgrd OLP NL Acdmc. Cy6nunensuonsnsiii rorosop Ne 502 ot 03.03.2017 Cuer Ne
®P3- 0003367 ot 03.03.2017 Akt Ne 4496 ot 03.03.2017 JInensust Ne 68203568. BeccpouHo.
5. Kaspersky Free (exerogao oOHoBmsiemoe I10). VYcnoBusi WCIONB30BAaHHUS IO  CCBUIKE:
http://www.kaspersky.ru/free-antivirus/ . beccpouso.



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/

6.3. Texnnuyeckue H JIeKTPOHHBbIE CPECTBA:

B xone ydeOHOrO mporiecca HCIOJB3YIOTCS TEXHUYECKHE CPEACTBa OOy4EHHUS M KOHTPOJIS
3HaHU# CTYJCHTOB (TIPE3EHTAINU, KOHTPOJIUPYIOIIUX MPOTrPaMM, IEMOHCTPAIIMOHHBIX YCTAaHOBOK),
MCIOJIb30BaHNE KOTOPBIX MPEAYCMOTPEHO METOINYECKON KOHIICTIIIUEH MPEerno1aBaHusl.

MynbTHMEIUIHBIA TPOSKTOP, IKPaH (110 HEOOXOMMOCTH ), MEJIOBas HITH MapKEpHasi JIOCKa.

VI1l. OBPA3OBATEJIBHBIE TEXHOJIOT'UA
Ha nekuusx MCHosb3yloTCs aKTHBHBIE METObl OOy4eHHS (KOMIIBIOTEPHBIX CHMYJISIIHM,
pa3dop KOHKpEeTHbIX cuTyanuii). [IpakTndyeckue 3aHATHS MPOBOIATCS B MHTEPAKTHUBHON (hopme.
JlaGopaTopHble pabOThI MPOBOAATCS C UCIOIb30BaHreM [I9BM ¢ mocienyromieii 3ammTon.

Vill. OUEHOYHBIE MATEPHUAJIBI JJI51 TEKYHIEI'O KOHTPOJISI 1
IMPOMEXYTOYHOM ATTECTAIIUA

Texkyuuii KOHTPOJIb peaiu3yeTcsi B BHJE MHUCBMEHHOrO TeKyIiero koHTpois Ha [131-1135,
npu 3amurte jabopatopHbix pador JIP1-JIP3. Texkymwmii KOHTPOJb HAmlpaBieH HA BBIABICHHE
copmupoBanHocTH KomiieTeHnu [1K-4.

Jnist peanu3aiy TEKyIIero KOHTPOJIS HCIOIBb3YeTCs 0aJUIbHO-PEUTUHTOBAsi CUCTEMA OIICHKH,
MPUHATAS B YHUBEPCHUTETE.

3a mocemenue ogHoro Buaa 3ausatus gaetrcs 0.3 6amra (50 3anstuit (JI+HI13+J1P)*0,3 Gamna =
15 6annoB), MaKCUMalIbHOE KOJIMUYECTBO OAJIOB 3a MUChbMEHHBIN KOHTpoab Ha CKP — 5 Gannos, 3a
I13 (4 CKP *5 6amna= 20 6amwioB), saboparopubie padotsr (JIP) — 42 6amn (3JIP*14 6amios = 42
Oasa).

[TapamMeTpsl OIEHOYHOTO CPEACTBA JUIS MHUCHMEHHOIO TEKyHiero KOHTpois. [lapamerpsl
onieHoyHoro cpeactaa aiisa KCP.

N — Orenka / 6amibl
puTep OtiinyHO Xoporo Y noBners. Heynosi.
OIIEHKH
5 Gaios. 3,5 Gamna 2 Oamna. 0 6ammoB
3amaHus He
ITomHOCTRIO He nmomHOCTRIO I
ITonHOCTEIO M BBITIIOJTHEHBI WIIH
BBIIIOJIHEHEI BCE | BBIITOJHEHBI
BoinonHenue | KOpPEKTHO 3aJlaHH€E BBIINOJIHEHO
N 3aJaHusl, 3aJaHu,
3aaHui BBIIIOJIHEHEI BCE OTYILEHEI OMHA | IOMYIIEHE! OMHA HE IIOJIHOCTBIO U
3aJaHMs Y Y JonyueHo oonee 3-
— JIBE€ OIINOKH JIBE OIIMOKH
X OIIMOOK

[TapameTpsI OLIEHOYHOTO CPeACTBA IS 3aIUTHI JlabopaTtopHbIX padot JIP1-JIP3.

Orenka / 0amibl
Kpurepun
OLEHKH OTIn4HO Xopouio Y noBieTs. Heynogsi.
10-14 6annos 5-9 6amta 1-4 bama. 0 GamnoB
B nienom oruer Otuet oopmiieH OrtueT He
[TonHOCTBIO M 0 OpMIIEH KOPPEKTHO, | MOJHOCTHIO. odopmiieH.
KOPPEKTHO cIelaHbl BEIBOIBL, HO | MIMeroTcs
oopMIIeH OTYET, | UMEIOTCS 3aMedaHus 110 OTt4er oopmiteH
CIIeJIaHbI HE3HAYUTENIbHEIE 0(OpMIICHHUIO, co
Brinonnenune
— BBIBOJIEL. [Ipu HETOCTATKH. BBIBOJIBI CIEIaHBI 3HAYNTEILHBIMHI
3amuTe mokazano | [Ipu 3ammre CTyJIeHT | HE MOJHOCTHIO. 3aMeYaHUsIMU,
BCECTOPOHHEE U | TTOKA3bIBACT [Tpu 3ammure - BBIBOJBI HE
rIyOOKOe 3HAHUE | MOHUMAaHHe CY>KICHHS MOJIHBIE, TIPH
Marepuaia Marepuaia, MPUBOIUT | IIOBEPXHOCTHBI, 3aIUTE CTYACHT C
IIPUMEPBI, HO coJiepXkar OHNOKH, | TPYJIOM




WCIIBITHIBACT
3aTpyIHEHUS C
BBIBOJIaMHU, OJTHAKO
JIOCTATOYHO TMOJIHO
OTBEYAET Ha
JIOTIOTHUTEIIbHBIE
BOIIPOCHI

IIpUMEPBI HE

BOIIPOCHI HE
YBEpEHHbIE

bopmynupyer

IMPpUBOJATCH, CBOH MBICJIU, HC
OTBCThI Ha IMPpUBOAUT
JOIIOJITHUTCIIbHBIC IIPUMEPEI, HE

JlaeT OTBETA Ha
JONOJTHUTENbHbIE
BOIIPOCHI

[TpomeKyTOUHBIN KOHTPOJIb TPOBOAUTCS B (hopMme Ik3amena. OOydaromeMycs mpeiaraercs
IIUCbMEHHO OTBETUTh Ha BOIIPOCHI TECTA M BBIIIOJIHUTh IPAKTUYECKOE 3aJaHHE.
[TapameTpsl OLIEHOYHOI'O CPEJCTBA JIJIsl TECTA HA IPOMEKYTOUHOM KOHTPOJIE.

Orenka / 6aisl

KEII;I@TEEEH OTiIn4HO Xoportio Y 1oBIETB. Heynosu.
28-31 0amnoB 21-27 6amios 18-20 Gamna MeHee 17 GamioB
IIponenT
HPaBHIIbHO 86-100% 72-85% 60-71% >60%
OTBEYCHHBIX
BOIIPOCOB

HapaMeprl OLCHOYHOI'0 CpCaAcTBa 4 MHNPAKTHYCCKOIO 3aJaHus Ha MIPOMEKYTOUHOM

KOHTpOIJIE.
KpHrenii Orenka / 6amisl
PHTEp OTiIn4HO Xoportio Y 1oBIETB. Heynosu.
OLIEHKU
10 6amos. 7 6ata 4 Gamnna. 0 6amioB
3agaHus He
ITonHOCTEIO He nmonHOCTBIO I
ITonHoCTEIO K BBIITOJIHEHBI WA
BBIMTOJIHEHBI BCE | BBIMIOJIHEHEI
BoinmonHnenue | KOpPEKTHO 3aJlaHN€E BBIMOJIHEHO
N 3aJaHusl, 3aJaHNs,
3aIaHni BBIIIOJIHEHBI BCE OTYILEHEI OMHA | IOMYIIEHE! OMHA HE TIOJIHOCTBIO U
3aJaHMs Y Y nonyuieHo oosee 3-
— JIBE€ OLINOKH JIBE OILIMOKH
X OIINOOK

JleMOHCTPAallMOHHBIH BAPHAHT KOHTPOJILHOMH padoThI

OrnpeaenuTh MOIITHOCTh TIEpeIaTINKa B BaTTaX u b, HEOOXOIUMYIO JIJIsl OCYIIECTBICHUS PAJIHOCBS3H,
eciu Tpebyemasi MOIITHOCTh Ha BXOJ1e TIPUEMHHUKA P2; paccTosIHUE I'; JUTMHA BOJIHBI A; MHOKUTEh OCTIa0IeHuUs
F; ycunenue nepenaromieit u npuemuoit anteHH D1 u D, coorBeTcTBeHHO. J[aHHBIC A pEIICHUS JaHBI B
TabIuIle TI0 BapuaHTaM (110 epBoi OykBe (haMITuy 00ydaroIIerocs).

Ne P2 r A F D1 D2
1(A-B) 15-10* Bt 500 km 45 cm -100 nb 20 nb 40 nb
2(T-K) 310 Br 450 xm 20 cMm -80 n1b 40 nb 40 nb
3U1-H) -130 nb Bt 1500 km 10 cm -100 nb 30 nb 30 nb
4 (I0) -100 ob Bt 300 km 1M -60 nb 60 nb 40 nb
5(C-Y) 1.5.10? Br 750 kM 0.5Mm -100 nb 20 nb 60 nb
6 (X-11, 5D -80 1b Bt 400 xm 0.05 c™m -120 nb 28 nb 55 nb
7 (1) 6-10% Br 650 kM 80 cm -150 nb 35 nb 42 nb

JlemoHcTpannoHHblii BapuaHT JlabopaTopHoii padoThl «BiusHue 3eMHO TOBEPXHOCTH
HA PacnpocTpaHeHHe PaJHOBOJJIH

3ananue 1. KoaduumeHTt oTpaxkeHus



1)

2)

3)

4)

5)

Haiitu B muTepaType aHaIUTUYECKHE BRIPAKEHHS TSI KO UITHEHTOB oTpaskeHust Openens
IUIOCKOM BOJHBI OT IUIOCKOW TIOBEPXHOCTH paslena ABYX cpex (Ans BepTHUKAIHHOMH,
TOPU30HTAIBHOMN U SJUTUITUYECKON MOJISPU3ALIHIA)

N3yunuth CTPyKTYypy 3THUX BBIPRXKCHUH W COCTAaBUTh MPOTPaMMy B MHTEPAKTHBHOH cpeie
MathCAD (unm aHanoruvHON) I pacdera KO3PQPHUIMEHTA OTPAKECHHS PATHOBOJIH OT
3€MHOM MOBEPXHOCTHU

[MocTpouts Tpaduky 3aBUCUMOCTH MOIYJIS U (pa3sl K03 PUIMEeHTa OTPAXKEHHS BEPTUKAIBHO
Y TOPU30HTAIBHO MOJBIPU30BAHHBIX BOJH IS pasnudabX mmH BoiH (0.01, 0.1, 1, 10, 100,
1000 M) 1 pa3IUIHBIX TUIIOB MOYB (CM. TAOJIUIBI HA CIEMYIOMIEM CIIal/e)

CpaBHUTH TOJIYYCHHBIC TPaQUKU C TpaduKaMu B MPUIOKEHUHM K MoHOTpaduu JJomyxaHoB
«PacnpocTpaHeHue paaroBOIIHY

IToaroroButs oTaer B MathCAD (nmm B MS Word) ¢ kpatkoii cBoakoi hopmy, rpadukamu
Y OCHOBHBIMH BBIBOJAMH

3aganne 2. MHOXUTENDL OCIIa0IEeHUS

1)
2)

3)

4)

5)

6)

7)

8)

9)

Haiith B nmreparype aHANUTHYECKHE BBIPAKEHUS IS MHOXKHUTENS OCIAONeHUs s
MIPUITOAHATHIX aHTEHH

Iloctpouts cemeiicTBO TpadWKOB yria OTpPaKEHUS B 3aBHCHMOCTH OT PACCTOSHUS IS
pasnwmunbix 3HaueHui (h1+h2 =10, 50, 100)

W3yunuth CTPYKTYpYy BBIpaXCHHH IS TMOJHOW W YIPOUICHHONW «UHTeP(EPCHIIMOHHBIX)
GopMyT W TOCTPOUTH 3aBHCUMOCTh MHOXHTENS OCHAaONCHUS OT PAacCTOSHUS MEXKIY
MEPEAATYNKOM U IPUEMHHUKOM

HccnenoBath Kak MEHsIETCS 3aBUCUMOCTD MHOXKHUTENIS OcTa0IeHUs OT paCCTOSIHUS ITPU CMEHE
qumnbl BontHbI (0.01, 0.1, 1, 10 M), u3mMeHeHuu BeIcOT mojaseca antenH (h1+h2 = 10, 50, 100).
HccnenoBath TpaHWIBI TPUMEHUMOCTH yIpomieHHoW ¢opmynsl. llokasare oTimaue
MHOKHUTENEH OcNablIeHns, PACCUNTAHHBIX MO MOJHOW W yIPOIIEHHON (hopMylam I Tpex
TUIIOB NTOBEPXHOCTHU

IlocTpouTs 3aBHCHUMOCTH MONOXKEHHA 1-To, 2-T0 W 3-r0 MakCUMyMOB UM MHHHUMYMOB
YOPOIIEHHOW WHTep(HEePEHIIMOHHON (QOpPMyJIBl OT JJIMHBI BOJHBI U (UKCUPOBAHHBIX
3HAYeHMSIX BBICOT MO/IBECA

HccnenoBath oTIM4ME 3aBUCUMOCTH MHOXKUTENS ocnabieHust BBeeHCKOTro 1 yIpoIIeHHOro
UHTEP(OEPEHIIMOHHOTO MHOXXHUTEISI OT PACCTOSIHHUA. V3yuuTh TpaHUIBl TPUMEHUMOCTH
¢dhopmyer BeeneHckoro

IlocTpouTs 3aBUCHMOCTD MHOXHUTENS OCHaOJIeHHs OT PACCTOSHUS IJS TpeX pa3iIMyHBIX
(UKCHpOBaHHBIX BHICOT mepenaromield anteHHB! (10, 20 n 50 M) ¥ TpUeMHON aHTEHHBI,
HaxOJAIIEHCS HA TOBEPXHOCTH 3€MJIM, B CIIy4ae paclpOCTPAHEHUS PAJIUOBOJIH C YACTOTOU
200 MI't Haj CyXOi ITOYBOM U MOPCKOM MMOBEPXHOCTHIO

CocTaBuTh OJOK-CXeMy pacdeTa HampsDKEHHOCTH TOJs B Clydae paclpoCTpaHEHUs
PaaMOBOJIH HaJl 36MHOM MOBEPXHOCTHIO MPHU MOJHSATHIX aHTEHHAX

3aganue 3. CTpyKTypa HOJIs U3TydaTelIs BOJIU3H MOBEPXHOCTH 3eMIIU

1)

2)

3)

[locTtpouts aAuMarpaMMy HamnpaBIEHHOCTH BEPTHKAJBHOTO 3JIEKTPUYECKOTO BHUOpaTopa B
BEPTUKAIBHONW IUIOCKOCTH B HAaXOJSILErocsi CBOOOJHOM IMPOCTPAHCTBE M BOJHM3M 3EMHOI
ITOBEPXHOCTHU

HUccnenoBatb, Kak HOMEHSETCS CTPYKTYpa MOJIS B CIIydae MojiBeca BUOpaTopa Ha pa3InyHbIX
BBICOTaX HaJ 36MHOH MOBEPXHOCTHIO

Crenatp BBIBOJ] O BIMSHAN 3¢MHOW MOBEPXHOCTH HA CTPYKTYPY OIS H3ITydaTeNs

3aganne 4. ['pannunble yciaosua JleonToBHYa

1)

2)

IlocTponuTh BpEMEHHBIE 3aBUCUMOCTH BEPTHUKAIBHOM M IPOJOJIBHOM TaHI€HIMAIBHON
KOMITOHEHT JIEKTPUYECKOTI'O I0JISI IPY PACIPOCTPAHEHUH PAJUOBOJIHBI HAJT BIIAXKHOU, CyXOH
MIOYBOM U MOPCKOI MOBEPXHOCTHIO

OneHuTh yroj HaKJIOHA (PPOHTA BOJIHBI AJISI KAXKI0TO U3 PACCMOTPEHHBIX THUIIOB TIOBEPXHOCTH

3amanue 5. PacnpocTpaneHne paioBOJIH Hal HEOTHOPOIHOM 3eMHOM MOBEPXHOCTHIO

1

Uzyunts ctpykTypy popmynst Hlynelikuna — Ban-nep-Iloms



2) TIocTpouTh 3aBHCHUMOCTh ICHCTBYIOIIETO 3HAYCHHUS AJICKTPUUSCKOTO TOJISI OT PACCTOSHUS
paaroTpacchl A 3aJaHHBIX JUIMHBI BOJIHBI, BBICOTHI TOJBECA M TOKa BEPTHUKAIHHOTO
BUOpaTopa, HAXOJAIIErocs BOJWU3M OJHOPOJHOW 3E€MHOW TIOBEPXHOCTH, M Pa3IMYHBIX
3HAYEHUH AICKTPUICCKUX MTAPAMETPOB 3€MHOM TTOBEPXHOCTH

3) MHcnonw3ys moaxoa MULUIMHITOHA, PACCMOTPETh CIIydail Tpacchl «cyima-mMopey. I[IpoBecTu
MOCTPOCHMS, aHAJIOTUYHBIE 1. 2

4) HWcnons3ys moaxo  MUUTHHITOHA, PaCCMOTPETh CiTydail Tpacchl «Mope-cyma». [IpoBectu
MOCTPOCHMS, aHAJIOTUYHBIE 1. 2

5) CpaBHUTB pe3yJIbTaThI I1. 3 C aHAJIOTUYHBIM PACYETOM 110 TOUHOH (popmyste Deiinbepra

6) Cnenath BBIBOJBI O BIMSHHU HEOTHOPOAHOCTH 3E€MHOM MOBEPXHOCTH HA HANPSHKEHHOCTH
TIOJISL PaTUOBOJTHBI

[IpumepHbIii epeyeHb BOMPOCOB K TECTY AJs POMEKYTOYHOT0 KOHTPOJIsI

1. B mose u3mydeHus 3JeMEeHTapHOTO AIEKTPHYECKOr0 BUOpaTopa B CBOOOIHOM IPOCTPAHCTBE KaK
M3MEHSETCS HAPSDKEHHOCTD DIICKTPHYECKOTO OIS B JaIbHEH 30HE ¢ POCTOM PAaCCTOSHHSA?

2.C YBCIMYCHUEM BLICOTHI IOABECA TOPU3OHTAIILHOI'O JIMHEWHOTO CUMMETPHUYHOT'O 3JICKTPUYCCKOI'O
BUOpaTOpa HaJ| IIOCKOH HACAIBFHO POBOISIIECH TOBEPXHOCTHIO IIPH HEM3MEHHOM 9acTOTe IepeaaTunka KaK
MEHSIETCSl €T0 TUarpaMMa HalpaBJIeHHOCTH?

3. Uemy paBHa pa3HOCTh (a3 HAMPSHKSHHOCTH TOJISl B COCEHUX 30HaX DpeHers?

4. Yto moppa3zyMeBaeT OTpa)kaTelbHAash TPAKTOBKA BIMSHUS IUIOCKOH MOBEPXHOCTH 3eMiH Ha
pacnpocTpaHeHHe paTuOBOIH?

5. Uemy mponopiyoHalbHBl OCHOBHBIE TIOTEPHU Tepeadu (B «paszax») Ha PaJUOIHMHUAN B YCIOBHSIX
CBOOOJTHOTO MPOCTPaHCTBA?

6. UeMy paBHO MakCHMalbHOE 3HAUYE€HHE MOMYJISI MHOMKHTENS OCIAOJICHUS Ha PAJAUOIHHUH, I
KOTOPOM CITpaBeIHBa ABYXJIy4eBas Monenb PPB, B ciaydyae nneansHOM oTpakaromieil moBepXHOCTH?

7. Yro mnpexncraBiser co0oil 00JIacTh, CYIIECTBEHHAs Ui PACHpPOCTPAHCHHMS PaJMOBOJH Ha
PaIMOIIMHAN MIPSIMON BHIMUMOCTH?

8. Kakme u3 mect 00O3HAUEHHBIX TPACKTOPUI pajHoilyda B TpPOHoOc(hepe COOTBETCTBYIOT
MOJIOKUTENBbHOW pedpakiuu?

9. Ompenenuth MO KapTUHKE OyAeT M TPOUCXOJUTH OOKOBOE OTKJIOHEHHE (pedpakius) Tpu
pacnpocTpaHeHUH PaUOBOIH (HAMpaBlieHHE TIOKA3aHO CTPEINKOM), M ecIii OYJIeT, TO B KaKyI0 CTOPOHY?



MOpe

cymia

10. OnpenenuTh Mo KakuM GOopMyJiaM cieyeT MPOBOIUTH PACYET MHOKHUTEIS OCNIa0ICHUS C yYETOM
c(hepHYHOCTHU 36MHOH MOBEPXHOCTH HA PaIOTPACCE MPOTHKEHHOCTRIO 35 KM, €CJIM BBICOTHI MTOJIBECA aHTCHH
paBHbI cooTBeTCTBEHHO N1=50M 1 hy=15Mm.

TecToBbIe BOMPOCHI 1Is1 MpoBepkH chopmupoBanHocTu komnerennuu [K-4

1. OCI_II/IJ'IJ'II/Ipy}OH_[I/Iﬁ XapakKTep 3Ha4YCHHI MOAYJISI MHOXHUTCIIA ocia0IeHus Ha paauoOJIMHUKU
YKB
Auaria3o”Ha, HpOXO,Z[HH_Ieﬁ HaJl IJIOCKOM ITOBCPXHOCTBIO 3EMIJIU, OIIPCACIIACTCA ABJICHUCM:

e udpakuuu

® OTPHIATENBHON pedpakiuu
e uHTEphepeHINn

®  TIOJIOKUTEIBHON pedpakuum

®  TIOJISIPU3ALINH

2. Obnactp, cymiecCTBEHHas [JIi PacHpOCTpaHEHUs PaAJUOBOJH Ha PAAUOIUHUU TMPSIMON
BUJIUMOCTH, TIPEJICTABIISIET COOO:
e apabosious BpalleHUs
e runepOOoJION BpalleHUS
®  SJUIMIICOW]I BpallleHUs
e cdepoun
® KapaIUOUIy

3. Ilorepu mepenaun (B «pa3ax») B YCIOBUSAX CBOOOJHOIO MPOCTPAHCTBA HA PaJAUOJIMHUM
MIPSIMO MTPOTNOPLIUOHAIIBHBI:
e cy™MMe K03((UIIUEHTOB YCHIICHHS Nepearoiieil 1 MpUeMHON aHTEHHBI

® DPa3HOCTH KOA(PPHUIMEHTOB YCUIICHUS Mepelatonield U MPUEMHON aHTeHHBI

® IpPOU3BEACHUIO KO3(PPUIIMEHTOB YCUIICHHS TTepeIaoliel U MPUEMHON aHTEHHBI
® KBaJpaTy JJIMHBI BOJHBI

e KBaJpaTy pacCTOSHUSA MEXy IPUEMHON U NEPEJAOLIE aHTEHHAMU

4. TexHudeckoe CpeACTBO HMMEET Ha BXOJIe aHTEHHBI MolHOcTh P, BT, koadduinmeHt
YCHUIICHUS
anTeHHbl D. MakcuManbpHas aMIUIMTY/a HAMPSHKEHHOCTH AyekTpudeckoro nois E, co3maBaemoro
TEXHUYECKUM CPEJICTBOM B CBOOOIHOM ITPOCTPAHCTBE, B HEKOTOPOM TOYKE HA PACCTOSHUM T, paBHA!
V60P
o F= D

r




5. loustus OPY u MIIY (ontuManbHas 1 MaKCUMAlIbHO MPUMEHHMAs pabodasi 4acToTa)
XapaKTEPHbI ISl paIUOIMHUIM:
® COTOBOH CBS3U

® JICKaMETPOBBIX
® TEeKTOMETPOBBIX
®  MHUPHAMETPOBBIX

® KHJIOMCTPOBLIX

6. OnpenenuTs J0MYCTUMYIO BEICOTY 3a00pa MEX/ly CaJJOBBIMH Y4aCTKaMH, TaKy10, YTOOBI OH
HE SIBJISUICS DKPAaHUPYIOIIUM MpensTcTBUeM Ha paauonuaun Wi-fi (2.4 I'T) nporspkeHHOCTBIO 20 M.
AHTEHHBI PacIONOKEHbI Ha BBICOTE 2 M OT 36MHOM MOBEPXHOCTH, a 3200p HAXOJIUTCS B CEpeaUHE

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

7. Uto npou3oieT ¢ paauycoM 30HbI MOJTYaHUs (MEPTBOM 30HOM) MPH yBETUUYEHUH YaCTOTHI
pu noHoc(epHoM pacnpoctpaneHuu KB pannoBonn?
®  yBEIMUYUTCS

® YMCHBIIUTCA

® OCTaHETCS HEU3MEHHOMU

JleMOHCTPAIIMOHHBI BAPMAHT MNPAKTHYECKOI0 3aaHUSl UIA HPOMEKYTOYHOIO0
KOHTPOJIS

OnpenennuTts MOIIHOCTH NEpeAaTInKa, HEOOXOAUMYIO AJIsl 00eCIIeUeH s PaJHOCBsI3H C HaJIe)KHOCTBIO
P, Ha Tpacce mpoTsSHKEHHOCTBIO T, ecnu pabouas wactota f (InMHA BOMHBI A), KO3(D(UIMEHT yCHUIEHUS
nepenatomiei u npuemuoit antenH D1 u D2. [{ns 60ps0bI ¢ 3aMUpaHUsSIMHU UCTIONB3YIOTCS Na pa3HEeCeHHbIX
aHTeHH u rpueM Ha Nf yacrorax. [ToporoBoe 3HaueHHE MOITHOCTH Ha BXOJIE TPHEMHOTO YCTPOHCTBA JIOJHKHO
coctaBinaTh P2. OtBer npusectu B Bt u B 1b. [lannsie ams pemieHns AaHbl B Ta0JIUIIE IO BapUaHTaM.

Ne papuanra P2 r, KM f mom A D1 D2 Na Nf P, %
1 1.5*%10-13 460 kM 660 MI'y | 5*103 | 55 ab 3 2 99.9
Bt
2 -122 nb 520 kM 375MI'u | 6016 | 45 b 2 3 99.5
3 8*10-14 Br 350 xm 0.54 m 35 nb 104 2 2 99.8
4 -135 nb 470 xm 10 c™m 50 nb | 1.5*104 1 3 99.8




5 -120 nb 370 xm 1.5TTy | 2*104 50 nb 2 2 99.5
6 10-13 Bt 420 km 4 cm 60 nb 40 nb 3 1 99.9
7 10-14 Bt 350 km 0.5m 3*103 104 2 2 99.9
Pa3pabGorumk: il
JIOLEHT Otinair A.B.
(mommuep) (3aHMMaeMast JOJKHOCTD) (®.1.0))

[TporpamMa cocraBieHa B COOTBETCTBUM C TpeOOBaHUAMU
pexomennauun OIIOII no nampaBnenuro 10.03.01 «MudpopmanuoHHasi 0e30IACHOCTB» U

npoduiio noaroroBku «TexHuyeckas 3ammuTa HHGOPMALNIY.

®I'OC BO wu yuurbiBaeT

[Tporpamma paccMoTpeHa Ha 3acenanuu Kadeapsl paquoGu3uKu U paguodTeKTPOHUKN
«01» mapra 2022 r. npotokoa Ne 6

N.o0.3aB. kadeapou %g// _;

Hacmoswas npocpamma, He mooicem Ovimb 60cnpousgedeHa HU 8 Kakou ¢hopme 6Oe3

Konecuuk C.H.

npeosapumenbHo20 NUCbMEHHO20 pa3peuleHus Kagheopvl-pa3spabomuuxa npocpammol.
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