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1. KoMnereHuMm ¥ HMHIUKATOPBI

OLCHOYHBIMU MaTepUaiaMu

HX JOCTHKCHHUA,

npoBepsieMble JTaAHHBIMU

Lenbto OCBOEHMSI JUCHIUIUIMHEI SBIsIETCS (POPMHUPOBAHKE CIIEAYIOMIUX KOMIIETSHIUI:

OIIK-3 CnocobeHn pa3zpabaTbiBaTh MAaTEMAaTUYECKUE MOJIEH U MMPOBOJUTH X aHAINU3 MPU
pelIeHny 3aa4 B 00J1acTH PO ecCHOHATBHON 1eATEIbHOCTH.

PeSYJ'II)TaTaMI/I OCBOCHUS AUCHUILIMHBI ABJIAKOTCA CICAYIOIMHNE WHAUKATOPBI JOCTUKCHUA

KOMIIETEHIINH:

NOIIK-3.2 Ananusupyer mMareMaTHdecKue MOJENW JUIsl pellieHus MPUKIAJAHBIX 3a]ad
npogecCHOHATBHOM 1S TeNbHOCTH.
NOIIK-3.3 Pa3pabarbiBaeT ¥ aHaIU3UPyeT HOBBIE MATEMATHYECKUE MOJIEIH JUIs
peleHusl NPUKIATHBIX 3a1ad MpPOo(ecCHOHAIBHOW JesITeIbHOCTH B 00JacTH MPUKIIAJIHOM
MaTeMaTHKU U UHPOPMATHKH.

2. OneHo4YHbIe MaTepPHAJIbl TEKYIIET0 KOHTPOJISI H KPUTEPHH OLlCHUBAHHSA

DneMEeHTHI TEKYIEro KOHTPOJIS:

— TECTHI;

— 3aJIaHHuA Ha B3aMUMHOC€ OLICHHBAHMUC,

— pacyeTHO-TpadudecKkre paboThI.

3aganue Ha B3aumHoe oueHuBanue (MOIIK-3.2, NOIIK-3.2)
Tema 3anstust: Kakoe mecro 3anumaror cetu 5G/5G+ cpeau cOBpeMEHHBIX CKBO3HBIX

TEXHOJIOTUI?

Pesynbrar oOydenus: GhopmyiaupoBaTh MPOOJIEMBI CMEXHBIX HU(PPOBBIX TEXHOJIOTHH,
UCIONb3yomuUX ceTd 5G, B BUJIE MPUKIAAHBIX MAaTEMAaTUYECKHX 3a/1a4. (AHAJIU3UPOBATD)

Buanl aKTHBHOCTH

Coaepkanue aKTMBHOCTH ¢ YKa3aHMeM HHM(POBbIX HHCTPYMEHTOB

U pecypcoB
Acunxponnoe Cunxponnoe ooyuenue Acunxponnoe
o0oyuenue (00) 0o0yuenue (nocne)

CocraBienue Crynentsl u3yyator | O6cyxnaaem u

Ta0TUIbI- TEKCT MUHU- JIOTIOJTHSIEM TYTJI-

MNOACKAa3KH 110
marepuajaM MUHU-
JIEKIIUH

JIEKLHUIO U HAXOIST
MH(POPMALIUIO O
IIPUMEHEHNH CeTen
5G B apyrux
CKBO3HBIX
TEXHOJIOTUSIX,
3aIOJIHSIOT T'yTJI-
TaOIHITY

TaOIHITy

Pabora B rpynnax

CTy,I[eHTI)I JCIATCS Ha
IpYMIIbl, BEIOUPAIOT
OJIHY U3 CMEKHBIX
U(PPOBBIX TEXHOJIOTUI
Y QaHAJIM3UPYIOT KEHUC U3

COCTaBJICHHON TaOJINIIEL.

CTYI[CHTI)I BBIACITAOT
po0JeMbl, KOTOpbIE
HEOOXO0UMO PEIINTh
JUIs peanu3alnu Keiica,
COCTAaBJISIFOT IUIAH.




Buasbl akTuBHoctH | Cojep:kaHne aKTHBHOCTH € YKa3aHUEeM HU(POBBIX HHCTPYMEHTOB
U pecypcoB
Acunxponnoe Cunxponnoe ooyuenue Acunxponnoe
o0oyuenue (00) 00yuenue (nocne)
O0cy:xnenue CryneHTsl
MPEJICTABIISIFOT
Pe3yNIBTATHI IEPBUIHOTO
aHam3a, 00CyXIal0T U
JIOTIOJTHSTFOT TIIaHBI
peau3ainuu
Pa6Gora B rpynnax CTyIeHTBI yTOUHSIIOT
TJTaHBI peaan3aluu
Kelica 1o rpynmnam
CamocTosTeILHAS CryneHTsl
pabora bopMyTUPYIOT OJTHY
3a7a4y MPUKIaTHON
MaTeMaTHKU Ha
OCHOBE aHaJIU3a
Keiica u
MPEJICTABIISIIOT HA
B3alMHOE
OIICHUBAHHE TUTAH
pelleHus 3a/1a4H.
IIpoBepka CTyIeHTHI CBEPSIOTCS
CaMOCTOSITEIbHBIX C KpUTEepUaIbHON
pador MaTpuLen u
OILICHMBAIOT JIBE
MMOCTAaHOBKH 3ajad,
BBISIBJISIFOT TUTIOCHI U
MHHYCBI padoT

WHcTpyKuus Uit CTyI€HTOB.

[ar 1. IIpouwnraiite MmuHU-JeKIMo0 B LMS IDO 0 CKBO3HBIX ITU(POBBIX TEXHOJIOTHSX.
Haiinure npumepsl ucnons3oBanus cereil SG B npyrux oOmacTsX HU(POBBIX TEXHOJIOTHH H
3aM0JIHUTE / JOTIOTHUTE JIFOOYIO SIMEUKY TaOIUIIbI-11a0I0HA.

[ar 2. O0cynuTe U3y4eHHBI MaTepuan U yOequTech, 4To TabiuIa MOJIHA, 3al0JHUTE
MyCThIE STYEUKHU.

[ar 3. Pasz0elitech Ha Tpymmbl U B KaXIOW TpyIIe BbIOEpUTE OIMH U3 KEHCOB B
tabmuue. Beyienaure npobiemsl, CBA3aHHbIE ¢ pa3BepThiBaHUEM ceTell 5SG B KOHTEKCTE CBOETO
Kelica, ¥ MPEeATIOKUTE 2 NMPUKIAJHBIX 337aqd, KOTOpble HEOOXOAMMO PELIMTh Ul peau3aliu
AHHOT'O Kekca.

[ar 4. [IpeacraBpTe pe3ybTaThl TPYIIIOBOM pabOTHI HA OOCYKACHHE. 3a/1aliTe BOIPOCHI
WIH IIPENJIOKUTE CBOU UACH IPYTMM YYACTHHUKAM.

ar 5. Ilo pesynpraTam oOCyXAeHUs mHopalOoTaiiTe B Tpynme HajJ MCIPaBICHUEM
HEJI0YETOB BAILETO IUIaHA PeaIu3aluu Kelca.

ar 6. /JIna camocTosiTensHOW paboTHl BBHIOEPUTE OAMH M3 IYHKTOB B IUIaHE U
(dopmanu3zyiiTe ero B NpUKIAJHYI0 MaTeMAaTHYECKYIO 3ajady. B kadecTBe oTBeTa MpeICTaBbTE
oIMcaHMe Kelca, TUIaH ero peaau3alii, TOCTPOCHHBIN B TPYIIIE U CBOIO (POPMYIIMPOBKY 3a/1a4H.

Hanpuwmep:

[Tynkrt naHa: pa3BepTeiBanue ceteit SG ams coopa OONBUINX JTAaHHBIX C MOMOIIBIO CETH
JATYHUKOB.




Pemenwue: chopmynupoBaHa 3aada ONTUMHU3AINN CETH MO CTOMMOCTH 000PYIOBaHUS
(3amucaHa cTOMMOCTHAs! QYHKIIHS).
[Ilar 8. CBepbTeCh C KpUTEPUATBLHON MaTpHUIIE M OIEHUTE MOCTAHOBKHU 3aJad JIBYX
ciymaTesneil Kypca. 3amoJHUTE ONMPOCHUK U BBISIBUTE CHIIBHBIC U CIa0ble CTOPOHBI TOCTAHOBKHU

3a7auu.

KpurepunaabHas MaTpuna

Kpurepwuii Jeckpunropbl
0 Gamnnos 1 Gann 2 Gamnna
IIman [1nan peanuzanun [Inan peanuzanuu kerca [Inan peanuzanun
peanu3anuu Keiica He CITyKUT HEJIOCTATOYHBIN, MOXKHO Keiica He sIBisieTCs
Kenca JIOCTUKEHHIO BBIJICITUTH OOJIBIIIE M30BITOYHBIM 1
COOTBETCTBYET MOCTaBJICHHOM 11eNIn MyHKTOB (IIPEIJIOKUTE CITYXKUT LIETTU
LeJIN CBOH)
®opmynupoBka | CmbIca 3anaua cpopmynupoBaHa | 3ajgaua
3a/1a9u WCITOJIb30BAHHBIX ¢ 00001eHusIMH, HE chopmynupoBaHa
KOppEKTHa cymHocTer (GyHKIMH, | YYUTHIBAIOTCS 0€e3 TIOTUYECKUX
[IEPEMEHHBIX, 0COOEHHOCTH OIIMOOK U C y4eTOM
ypaBHEHUI) HE sICEH KOHKPETHOI0 Kelica 0coOeHHOCTEHN
obnactu
®opmynupoBka | CBsA3b MEKIY CdhopmynupoBaHHas Pemenue 3anauun
3a1a4mn c(hopMyIHPOBaHHON 3aJ1aya OTHOCUTCS K HAIPSIMYIO
COOTBETCTBYET 3a/1auei U 1eblo npobiemMam CrocoOCTByeT
LIeJIA Kerca Keiica HesiCHa pa3BepThiBaHUs ceTeil SG, | pelIeHUI0 BCEro
HO €€ pelIeHnue He Kenca
CIOCOOCTBYET
JIOCTMKEHHUIO 1LIETIU KeKca

Tect (MOIIK-3.2, LOIIK-3.3)
Tema: CkBo3Hble U(POBBIE TEXHOJIOTUHA B KOHTEKCTE Pa3BEPTHIBAHUS M IKCILTyaTallun

cereli 5G

Pesynbrar oOyueHus: 3HATh HANpaBJICHHUS HCCICAOBAaHWN B 00JIACTM COBPEMEHHBIX
IU(POBBIX TEXHOIOTUN U chepy MPUMEHEHHS TEXHOJIOTHI OecipoBOAHOI cBsI3U 5SG B CKBO3HBIX

IU(PPOBBIX  TEXHOJIOTHSX (MHTEPHET

BEIIEH,

HCKYCCTBGHHBﬁi HUHTCIIICKT,

TE€XHOJIOTHH

BUPTYaJbHOH M JOMOJIHEHHON pealbHOCTH, cOOp M 00paboTka OONBIIMX JAaHHBIX W Ap.).

(3aroMuHaTBh).

Bonpoc 1: Kakue ckBO3HBIE TEXHOJOTHH IM(PPOBON HSKOHOMHUKH MpPEIHAZHAYCHBI IS
cOopa gaHHBIX? (BOMPOC MPEANoaraeT HeCKOJIbKO BApHAHTOB OTBETOB)

1. UutepHer Beme

. Heitporexnonoruun

. broxueitn

. TexHomoruu 6eCrIpOBOTHOM CBSI3U
. KBanToOBBIE TEXHOIOrNH

. O0nayHble TEXHOJIOTHH

. UckycCcTBEHHBIN UHTEIIEKT

. bonpmye nanunie
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Bompoc 2: Kakue ckBO3HBIE TEXHOJOTHH IU(POBON SKOHOMHUKH TpEeAHA3HAYEHBI IS
XpaHEeHHUs U Mepeslaul JaHHBIX? (BOIPOC MpeAIoiaraeT HeCKOJIbKO BapUaHTOB OTBETOB)
1. bnokueiin



. bonpmme nanusie

. UHTEpHeT Benen

. TexHonoruu 6ecripoBOIHON CBSI3U
. Heitporexnonoruu

. ObnauHbIe TEXHOJIOTHH

. UckycCcTBEHHBIN MHTEIIIEKT

. KBaHTOBBIE TEXHOTIOTMHU
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Bonpoc 3: Kakue ckBo3HBIE TEXHOJOTHH IHU(PPOBON HSKOHOMHUKH MpPEIHA3ZHAYCHBI IS

aHaJIM3a JAHHBIX U MPUHATHS pelieHnii? (BOmpoc MpeanoiaraeT HeCKOJIbKO BApUaHTOB OTBETOB)
1. MnTepHer Bewiei

. bonpmme manHaBIC

. HeliporexHnonoruu

. TexHonoruu 6ecipoBOIHOM CBsI3U

. KBaHTOBBIE TEXHOTIOTMU

. O6ayHbIe TEXHOJIOTUU

. IcKyCCTBEHHBIN MHTEIIEKT

. biiokuelin

01O\ L WD

Bompoc 4: ConocraBbTe Onrucanne TEXHOJIOTHH U €€ Ha3BaHUE.

1. MuTepHer Bewieit

2. KBaHTOBBIE TEXHOJIOTHUH

3. O6nayHble TEXHOJIOTUH

4. brok4eitH

a. TexHosorusi, MO3BOJSIONIAs XPAHUTh BCIO LIETIOYKY CHEIOK M aKTyaJbHbIM CIIHCOK
BJIAJICJIBIICB HA KOMITBIOTEPAX MHOXKECTBA HE3aBUCUMBIX TOJIb30BATENICH.

0. KoHuenuus cetu nepenayn JaHHBIX MEXKIY PU3NIECKUMH 00BEKTaMU, OCHAIEHHBIMU
BCTPOCHHBIMH CPEJICTBAMH M TEXHOJOTHSMH [ B3aUMOJCHCTBUSL JPYr C APYroM WU C
BHEIIIHEN CPENOM.

B. COBpeMEHHBIE TEXHOJIOTHH, OCHOBAHHBIC Ha SBJICHHUSIX (PU3UKH, KOTOPHIE HE MOTYT
OBITh OOBSACHEHBI B paMKax KJIACCHUECKHX TEOpUH, TaKWX KaK 3aKOHBI JBIKEeHUs HbroToHa,
ypaBHEHUsI TEPMOJIMHAMHKY U ypaBHEHUsT MakcBeia it JIeKTpOMarHeTu3ma.

r. Texnonmoruu pacnpeneneHHol 00pabOTKH MUGPOBHIX JAHHBIX, C MOMOIIBI0 KOTOPHIX
KOMITBIOTEPHBIE PECYPCHI MPEIOCTABISIOTCS MHTEPHET-TI0JIB30BATENI0 KaK OHJIAWH-CEPBUC.

Bompoc 5: ConocraBbTe onrcanne TEXHOJIOTHH U €€ Ha3BaHUE.

1. bonblue naHHbIE

2. UcKycCTBEHHBINM MHTEIIEKT

3. HelipotexHosoruu

4. TexHoNOTHH OECIIPOBOTHON CBSI3U

a. COBOKYyIHOCTb MOAXOAOB M HHCTPYMEHTOB, BKIIOYAIOUIMX CpPEACTBA MAacCOBO-
napaienbHOl 00pabOTKK HEeONpeAeNEHHO CTPYKTYPUPOBAHHBIX JaHHBIX.

6. TexHonoruu, 3aa4eil KOTOPBIX SABISAETCA BOCCO3/IaHUE C TIOMOIIBIO BHIUMCIUTEIBHBIX
CHUCTEM U UHBIX HCKYCCTBEHHBIX YCTPONCTB Pa3yMHBIX PaCCyKICHUU U JEHCTBUM.

B. TexHoJ0ruM, KOTOpble OKa3bIBAlOT (YHIAMEHTAJIBbHOE BIMSIHME Ha TO, KakK JIOAU
IIOHUMAKOT MO3I U PAa3JIMYHBIE AaCIEKThl CO3HAHUSA, MBICIUTEIBHOU IEATEIBHOCTH, BBICIIHMX
HNCUXUYECKUX (PYHKIHIA.

r. Iloxkmacc WHQOPMALMOHHBIX TEXHOJOTUM, KOTOpbIE CIyXaT Uil HepeJadyu
UH(POPMALIUU MEXAY IByMsI U Oojiee TOUKaMM Ha pacCTOSIHUM, He TpeOys IPOBOJHOM CBSI3U.

Bomnpoc 6: Kakue cCkBO3HbIE TEXHOJIOTUM PEATU3YIOTCS TP NoiepKke cerei SG?
1. UatepHer Bemen



2. TexHONOruM BUPTYAJIbHOU U AOMOJIHEHHONW PEAIBHOCTH
3. O6ayHble TEXHOJIOTUU
4. Bce BbllIETIEpEUHUCIEHHOE

Bonpoc 7: bnaromapst 1aTuMkaM KOpPPEKTUPYETCsS TPAEKTOPHUs JBMXKEHUS aBTOMOOMIeH
Uit u30eraHust  JOPOKHO-TPAHCIOPTHBIX ~ MPOUCHIECTBHA. DTO MpUMEp NpPUMEHEHUs
TEXHOJIOTUH:

1.5G

2. VIcKyCCTBEHHBIN UHTEIIEKT

3. KBaHTOBBIE TEXHOIOTUN

4. NHTepHeT Beuien

Bompoc 8: C mnomomipio kamep BHACOHAOTIONCHHS OTCICKUBACTCS MPUMEHEHHE
BOJUTEIISIMU PEMHEH 0€30IMacHOCTH. DTO IPUMEP MPUMEHEHHS TEXHOJIOTHU:

1.5G

2. ICKyCCTBEHHBIN UHTEIUIEKT

3. KBaHTOBbIE TEXHOJIOTUHU

4. VlatepHet Bemen

Bompoc 9: CumynsauvoHHbIE TpeHaXepbl A 0O0y4eHMs MUIOTHUPOBAHMIO CAMOJIETOB
SIBJIIFOTCSI IPUMEPOM peaIU3alui TEXHOJIOTUU:

1. MlckyCCTBEHHBIN UHTEIIIEKT

2. BupryanpHas peaabHOCTb

3. JlomnoyiHeHHas peaJbHOCTh

4. ntepHer Beuen

Bonpoc 10: I'padpuueckne n300pakeHUs] aApXUTEKTYPHBIX JeTaled  3JaHus,
HaKJIa/IbIBa€Mbl€ MOBEPX CTPOSIIErocss 00bEKTa JUIsl BBISIBICHUS U3bsHOB MPOEKTa — 3TO IPUMEP
MCIIOJIb30BaHUS TEXHOJIOTHHU:

1. lckyCCTBEHHBIN UHTEIIIEKT

2. BupryanpHas peaabHOCTb

3. JlomoyiHEeHHas peaJbHOCTh

4. ntepHer Belen

Kiroun: 1-1,8, 2-1,4,6,8, 3-3,7, 4-A4,61,B2,I'3, 5-A1, b2,B3,I'4, 6-4, 7-4, 8-2, 9-2, 10-3

Kputepuu onenku:

e | Oamn 3a KaXIplii TPaBHILHBIA OTBET B BOMPOCAX C HECKOJHLKUMHU BapUaHTaMHU
(Bompocs! 1-3). 3a kaxblil HempaBWIbHBIN OTBET BhluMTaeTcs 0.5 Gamna, HO He Huke ()
0aJioB.

e 2 0ana 3a KaIbli MPaBUIBHBIN OTBET B BOIIPOCAX HA COMOCTaBJIeHHE (BOMPOCH 4 U 5).

e | Oamnm 3a KaXIplid TPAaBWIBHBI OTBET B BOIpPOCaX C BBIOOPOM OJIHOTO BapHaHTa
(Bompock! 6-10).

Maxkcumym OanioB: 26
MunumyM Juid npoxoxxaeHust tecta: 15 (mpumepHo 60% npaBUIBHBIX OTBETOB).

TunoBble 3a7aHusA AJs pacuyeTHO-rpaduueckux padoT 1Jisi MPOBeAeHUs] TEKYIIEero
KOHTpOoJIA yeneBaemocTu no gucuumianne (MOIIK-3.2, MOIIK-3.3):

Pacuerno-rpadpuyeckas padora Nel. «Cpena ajsi pacdyeToB M HMHTAIMOHHOIO
MO/IeJIMPOBaHUsA U 0a30BbIe ONEPAIUH CO CIYYANHBIMU BeJTHYUHAMMD).



3aoanue 1. CrenepupoBath Tpu BeIOOpKU pazmepa 100, 1000 u 10000 mis cmyyaitHBIX
pacCTOSHUN MEXIYy JABYMs TOYKaMHU, PaBHOMEPHO pacIpellelieHHbIE B MPSIMOYTOJIbHUKE CO
ctopoHamMu 10 u 30. ITonyunts cpeaHee 3HaAUEHHE PACCTOSHUSA MEXKIY TOYKaMH, IOCTPOUTH
(YHKIUIO pacipeesieHns BEpPOsITHOCTEN U TUIOTHOCTH BEPOSITHOCTEH CIIy4aHbIX PacCTOSHUU.
[Toxa3zaTh pa3HHIly MEXIy COOTBETCTBYIOUIMMHU (YHKIIMSIMU HA OJTHOM Tpaduke.

3aoanue 2. CreHepupoBaTh BBIOOPKY TOUYEK, PaBHOMEPHO pACHpPEICICHHBIX BHYTPHU
Kpyra JByMsl ClIOCOOaMH:

1) PaBHOMEpHO pacnpenenuTh TOYKM BHYTPH KBajJpara, BHYTpPb KOTOPOIrO BIIHMCaHa
OKPY’KHOCTB, U OT()UIBTPOBATH TOUKH, JIEXKAILME 32 MTPEJIeIaMU OKPYKHOCTH.

2) 'enepupoBaTh TOUKHM IyTEM 3aJaHUsl CIy4alHOTO yria M PacCTOSIHUS OT LEHTpa
OKPY’KHOCTH.

Pamuyc oxpyxHoctu R = 10, pasmep BbiOopku 1000 Touexk.

Jlnist co3IaHHBIX BEIOOPOK CeNaTh Cielyrolee:

1. Co3naTh pUCYHOK, WUIIOCTPUPYIOIIUNA PpAaCIOIOKEHUE TOYEK CreHEepUpOBaHHOU
BBIOOPKU BHYTPU OKPY>KHOCTH.

2. HaiiTu BIOOpOUHbIE CpeAHNE KOOPJUHAT TOUEK U UX TUCIEPCHUIO.

3. Iloctpouts rpaduK IUIOTHOCTH paclpelesieHUus] PpPacCTOSHUS OT  ClyyailHOH
PaBHOMEpPHO paclpeesieHHOM TOYKM B Kpyre 10 (UKCUPOBAaHHOM TOYKH, JIEXKalleld BHE
OKpY’KHOCTH (K IpuMepy, ¢ koopauHatamu X = 20, Y = 0).

4. [loctpouth rpaduK IUIOTHOCTU pPACHpPENENICEHUs PACCTOSHUA MEXIYy JABYMS
CIly4aliHBIMHU TOYKaMH, PABHOMEPHO PacIOJI0KEHHBIMUA BHYTPHU Kpyra.

O>xumaeMblil pe3ysbTaT paOOThI: BCE 3aJaHUS BBIINOJHEHBI, B IPOILECCE JTUCKYCCHH C
IpernoaaBaTesieM CTYJIEHT JAEMOHCTPUPYET CaMOCTOSTEIbHOCTh BBIMOJIHEHUs pabOThl U MOJIHOE
HOHUMAaHHE TPOJICTTaHHON PaOOTHI.

PacyerHo-rpajguyeckas padora Ne2. «Mopenu pacnpocTpaHeHMs H CKOPOCTH
KAaHAJIa CBA3MW.

3aoanue 1.

1. IlepeBunure Moxaens  pacnpoctpaHeHuss FSPL w3 juHelHOW  mikambl B
norapudmuueckyro. O60CHyHTEe Iepexo/.

2. Tloctpoiite monens pacnpoctpaneHuss FSPL nnst kak (yHKIHMIO OT pacCTOSHUS IS
HecKoJIbKHX yacToT £ =900 MI'u, 1.9 I'Tn u 28 I'T'11 kak B LIKajie Oelu0es, TaKk U B TUHEHHON
mkane. OObSICHATE YA0OCTBO HCITOJIG30BAHUS IIKAIGI Jeruoen. [Ipoananmsupyiite u caemaire
BBIBOJI O BIIUSIHUU PACCTOSIHUSI U YaCTOTHI HA TIOTEPH PACTIPOCTPAHEHUS.

3. [IpeanonoxuB u3nydaemyr MomHOCTh anTeHHbl bC 23 n1bM, ycuiienus Ha nepenaye u
npueme 10 ab, a Takke 4yBCTBUTENBHOCTH MpHeMHHKA -70ab paccuuTaiite paauyc MOKpBITUS
BC na yactorax f=900 MI'n, 1.9 [T u 28 I'Tn. Hupuna xkanana — 20 MI'n, TerioBoi miym -
174 nb/Tu. OnuiuTe MOMyYEHHBIE PE3YyJbTAThl. YKaKUTE METOJbI TMOBBIIICHHS MOKPBITHS
OECIIPOBOIHBIX CETEH CBSI3H.

4. CpaBuute monenb FSPL u momenu UMa Los, UMA nLOS, InH-Office LoS, InH-
Office nLoS. Ouenure paznudus 1 000OCHYUTE HX.

3aoanue 2.

1. ITocTpoiite oTHomeHne SNR kak (GyHKIHIO OT TUCTAHLUU ISl HECKOJIBKHUX 4acToT f =
900 MI'y, 1.9 I'Tu u 28 I'Tu, npeanonoxkus u3nydaeMyro MouHocTh aHTeHHbl BC 23 nbwm,
ycuieHuss Ha nepenade u npueme 10 nb, mmpuna kananma — 20 MI'n, TeruoBod mym —
174 nb/Tu, moxens pacnpoctpanenusi — FSPL. Ilpoananusupyiite moBeneHne KpHBBIX. UTO
IOPOM30HIET C MAaKCHUMAaJbHOM JUCTAHIMEW CBSI3U €CIM H3MEHATh UYYBCTBUTEJIBHOCTh
IPUEMHUKA, YCUJIEHUS AHTEHH, M3JIy4aeMyl MOIIHOCTb? YTO NpoM30WIET €Ciau MOSBUTCS
UHTEp(EPEeHIIHs OT CMEXHBIX COT?



2. [Toctpoiite 3aBucuMocTh ckopocTd IlIPHHOHa OT mapamMeTpoB Kak (YHKIHIO OT
TUCTAHIMK 171 HecKoybkuxX dYactor =900 MIm, 1.9 I'Tu u 28 ITu, npenmonoxus
n3IydaemMyro MouHocTh auteHHbl bC 23 nbwm, ycunenus Ha nepenade u npueme 10 nb, mmpuna
ka"aima — 20 MI'n, termoBoit mrym — 174 ab/I'nt. Tlpoananu3upyiTe moaydeHHYO 3aBUCUMOCTbD.
[loueMy ckopocTh HeEHyseBass Jaxe i1 JAWCTAHLUH, HA KOTOPBIX CBS3b HEBO3MOXKHA?
3auKCUpOBaB TUCTAHIIMIO TMOCTPONTE 3aBUCUMOCTH OT YacTOThI, YCHJIEHUS Ha Tepeaade,
MOIIHOCTH Tepeaauu, nHTeppepeHui. YTo MPOUCXOIUT B PEaJIbHBIX CUCTEMaX CBS3M Ha THX
qucTaHuugx? 3a cyeT yero HambOosee 3(PpPeKTUBHO HapaluBaTh CKOPOCTh OECHpPOBOIHBIX
KaHaJIOB CBs3U? UTO MPOMCXOIUT CO CKOPOCTBIO €CIIM MOSBUTCS MHTEPPEPEHIMS OT CMENKHBIX
cot?

3. Iloctpoiite 3aBUcUMOCTb ckopocTu IIIPHHOHA OT pa3HBIX MOAENEN pacIpOCTPaHEHUS:
FSPL, UMa Los, UMA nLOS, InH-Office LoS, InH-Office nLoS? B kakux ycnoBusx
JOCTHKUMasi CKOPOCTb BBIIIIE.

OsxunaeMplii pe3yabTaT paOOTHI: BCE 3aJaHUSl BBIMIOJIHEHBI, B MPOLIECCE TUCKYCCHH C
MPETnoIaBaTesieM CTYJAEHT JEMOHCTPUPYET CaMOCTOATEILHOCTh BBIITOJTHEHHUS PabOThI U MOJIHOE
MOHUMAaHUE TIPOACIaHHOMW PabOTHI.

Texymui KOHTPOJIb YCIIEBAEMOCTH IO IIPAKTUYECKOMY MaTepualy OCYLICCTBIISETCS B
BUJIE IIPOBEPKU BBINOJIHEHUSI YUEOHBIX M JOMAIIHUX pacdeTHO-rpaduueckux padot. Texymuit
KOHTPOJIb YCIIEBAEMOCTU II0 TEOPETHUYECKOMY MaTepuandy OCYIIECTBIIAECTCS B BHUAEC TECTOB.
OneHka TeKyIero KOHTpoJIs IPOBOJAUTCSA HAa OCHOBE OLIEHKH KOMIIETEHIUMH, COOTBETCTBYIOIINX
TEKyILLEMY pa3Jiesly TUCHMIUIMHBI, COTJIACHO TalnuLe.

PacuetHo-rpadudeckue padotsl | 0-10 6amioB 3a BEIIOTHEHHE KaXKI01 paboThI
(makcumyMm 60 6amioB)

Tectrl 0-20 0aJuIoB 3a KAl TECT
(makcumyMm 40 GatoB)

3. OueHouyHble MaTepHaJIbl HTOTOBOI0 KOHTPOJIS (IPOMEKYTOUHON aTTeCTAMU) U
KPUTEPUHU OLleHUBAHUS

HrtoroBas oreHka mo npeameTy (9K3aMeH) BBICTaBJISETCS CISAYIOIMNUM 00pa3oMm:

«OTIIMYHO» — CTylneHT HaOpanm He MeHee 80 mNepBUUYHBIX O0ayIoOB, BBHIMOJHMI BCE
pacueTHO-rpaduyeckre paboThl, HET HEYJOBJIETBOPUTENIBHBIX OLIEHOK 3a TECTHI,

«XOpPOIIO» — CTYJEHT Habpas oT 65 10 80 mepBUYHBIX 0AJIJIOB, BHIMOJIHUI BCE pacCUueTHO-
rpagudeckre paboThl, HET HEYAOBIETBOPUTEIBHBIX OLIEHOK 3 TECTHI;

«y/IOBJIETBOPUTENHHO» — CTYyAEHT HaOpas oT 50 mo 65 mepBUYHBIX OAJJIOB, BBHITIOIHHI
BCE pacueTHO-rpaduueckre paboThl, HET HEYIOBJIETBOPUTEIbHBIX OLIEHOK 3a TECTHI;

«HEYJIOBIIETBOPUTEIBHO» — CTYJAEHT HE cJall pacueTHO-rpadudeckue padboTsl, HaOpas
MmeHee 50 nepBUYHBIX OAJJIOB WM CAAJ TECT HA «HEYIOBIECTBOPUTEIBHOM.

4. OueHo4yHbIE MaTepHaJIbI st NpoBepPKH 0CTATOYHBIX 3HAHMH
(chopMHUPOBAHHOCTH KOMIIETEHIIMA)

Tect (MOIIK-3.2, NOIIK-3.3)
1. 3a4TO OTBEYAET TEXHOJIOTUS MHOKECTBEHHOIO JOCTyna?
1. Tlepesampoc maHHBIX B CIy4ae OMTOBBIX OIIMOOK B paHOKaHAaIe
2. OaHOBpEMEHHOE MPUMEHEHUE HECKOJIBKUX TEXHOJIOTHUN CBS3M JJIsl YCKOPEHUS
noctyna
3. Pacnpegenenue o61iero pecypca MKy HECKOJIBKMMH y4aCTHUKaMH OOMeHa
JTaHHBIMU



2. Kakue nuanazonsl 4acToT cOOTBETCTBYIOT NR?

1. 300 GHz
2. 28 GHz
3. 2.4GHz
3. Uro BeI3BIBaET aTMOC(hEpHYIO aOCOPOITHIO B TEPAarepIioBOM JUaIa30He YacTOT?
1. Kucnopon

2. TIlapsl BombI

4. Urto Takoe ceTu Ha KpucTtamie?
1. HaHoceTu Ha KpUCTaJNIMYECKON pelIeTKe yriepoaa
2. BrluucnuTenbHbIe apa MPOUECCOPa, CBA3aHHBIE B CETh

5. [ToueMy B coceAHMX COTaxX UCIMOJIB3YIOT Pa3INYHbIe YACTOTHBIE JUANa30HbI?
1. VYmMeHblIEHHE B3aUMHOT'O BIUSHUS OJHOBPCMCHHBIX IEpcaad AaHHbIX
2. VhpoleHue HaCTpOUKH 000py10BaHUS
3. VYBenudeHue yuciia OIHOBPEMEHHBIX COEINHEHUN

Kiroun: 1 B), 2 6), 3 6),4 0), 5 a).

Nudopmanus o paspadorunkax

MomuanoB JImutpuii ANeKcaHIpOBHY, A-p TE€XH. HAyK, JOILEHT, mpodeccop Kadeapbl
TEOPUU BEPOATHOCTEN U MATEMATUYECKON CTaTUCTHKH,

Jlucosckass Exatepuna lOppeBHa, kaHJ. (Qu3.-MaT. Hayk, JOLEHT Kadeapbl TEOpHUH
BEPOATHOCTEW U MAaTEMATHYECKOM CTaTUCTHUKH,

Jluztopa Ombra JIMuTpueBHa, acCUCTEHT KadeIpbl TEOPUM BEPOATHOCTEH H
MaTEMaTHYECKON CTATUCTUKH.

CamumssnoBa J[lapbst JIMuTpueBHa, acCUCTEHT Kadeapbl TEOPHUH BEpPOSITHOCTEH U
MaTEMaTHYECKON CTATUCTUKH.



