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1.1 BONPOCKHI H 3ATAHHA JI'TA 3AITHTEI IABOPATOPHBIX PAKOT

Pazoen 1. Lenv u waznavenue oucyuniuwwl. IIpobirema npoexmupoeanus mpaxc-
NOPINHBIX CUCMEM U Cemeil paotioceas.

Jlabopatopnas pabGota Nel «II3ydyeHnme mMozeneil I MeTOZOB aHaTH3a 3HEpreTHUECKIX
XapakTepHCTHK PaaHOKaHAIOB CHCTeM PalIHOJ0CTyIa

1. Omnumite OCHOBHBIE (AKTOPHI, BINAIONIIE HAa SHEPreTHYECKHe XapaKTepHCTHKIH
PaIHOKaHATIOB B CHCTEMAX paaioAOCTyA.

2. Yrto Takoe Mojenk pacnpoCTpaHeHHs paIloBOJIH H Kakile MOIerIn HanGolee uacTo
HCTIONB3YIOTCA VIS aHATI3A YHepPreTHYeCKHX XapaKTepHCTHK palioKaHaIoB?

3. Paccuntats notepn B CBOOOIHOM MPOCTPAHCTBE [UIA paaiioKaHaia ¢ yactoroil 2.4 I'Tu
Ha paccTosHHI | KM.

4. Omnumite BANAHHE 3aTYXaHHA HA KPal 30HBI BIJIHMOCTH HAa 3HepreTHYecKIle
XapakTepHCTHKH paIHOKAHAIOB.

5. Kakne Mmeroibl H HHCTPYMEHTHI HCHONB3YIOTCA IS H3MEPeHIS 3SHepreTHYecKHX
XapakTepHCTHK PaIHOKAHAIOB B PeaTbHBIX YCIOBHAX?

6. OOBsAcHNTe, KaK I3MeHAeTCA YPOBEHb CHIHAja MPH YBEIHMUYEHHH PACCTOSHHS MEKIY
TepeaTYHKOM I MPHEMHHKOM Ha NpHMepe 3aJaHHOIl MOIemH paiioKaHaa.

7. O0BsACHNTE KOHIUEMIIO OTHOMEHNA cHrHan/myM (SNR) 1 ero BamsHIe Ha KauecTBO
palioKaHana.

8. Kakme wMozemn 3aTyXaHHs MOTYT NPHMEHATBCA UIS Pa3THYHBIX YacTOTHBIX
JIHATa30HOB B pajanoKaHanax?

9. C nomompi0 MOIETHPOBAHHA B MPOTPAMMHOII Cpejle pacCuNTaTh 3HepreTHUecKile
MOTepH JUIA paaHoKaHala ¢ 3aJaHHBIMII TapaMeTpaMi.

10.  Ommnumite, Kak NOroJHele YCIOBHA MOTYT BIHATE Ha JHEpreTHUecKHe
XapakTepHCTHKH PaJIHOKAHATIOB H KaKile MO YYHTBIBAIOT 3TH (aKTopsl.

Pazoen 2. OcHogbl nNIGHUPOGAHNA U NPOEKIMUPOGAHUA TPAHCHOPIMHLIX — Cemell
paocunoceazu. Cooepacane 3manoe Npoexmuposania MparHCnopmHeIX cemeil paouoceasi

Jlabopatopras paGora Ne2 «IIpoekTHpoBaHHe MOACHCTEM O0a30BLIX CTAHIMIT CeTH
crarzaapra GSM-900»

1. Omunmnre apxuTekTypy 6asopoil ctarIm GSM-900 11 ee OCHOBHBIE KOMIIOHEHTHI.

2. KakoBbel OCHOBHBEIE (JAaKTOpBI, BIHAMOIINE Ha BHIOOP MecTa Ul YCTAHOBKH 0a30BOil
ctanunn GSM-900?

3. PaccunTare ONTHMAIBHYIO BBICOTY YCTAaHOBKH aHTEHHHBI 118 0a3oBoil ctanumm GSM-
900 B 3a1aHHOIT 0O1aCTIL.

4. OObacHNTe NMpHHUNT paboTH! aHTeHH B cHcTeMe GSM-900 u ommmmiTe, Kak OHII
00ecreqBarOT MOKPHITHE CETIL.

5. Kakme mapameTpsl cielyeT Y4HTBIBaTh IPH HACTPOIIKe YacCTOTHOrO IUIAHA JUIA
6azopoit ctarmm GSM-900?

6. Paspabotate wuacTOTHBII IUIaH 18 OGasoBoit craHmm GSM-900 ¢ yuetom
MHHHMH3ALHI HHTephepeHIIHI.

7. Onmure mpoueaypsl ONTHMH3AINI CeTH, HCHOIb3yeMble LIS YIydlIeHHs paboTsl
6a3oBeix cranumii GSM-900.

8. Kakne MeToIBl HCIOIB3VIOTCA I8 MOHHTOPIIHTA 1 yIpaBieHns pabotoii 6a30BbIX
craHuuit B cett GSM-900?

9. BemonunTe pacueT eMkocTH 6a3oBoii cTanmm GSM-900 B 3aBHCIIMOCTIH OT 3aIaHHOI
IUIOTHOCTI [TOJIb30BaTeNneil H 00xeMoB Tpaduka.

10. OGbacHNTe, KaK NMOTojIHbIe YCIOBHA I OKPY/KAIOLIAA Cpela MOIYT BIHATH Ha paboTy
Oa3oBbixX cTanmii GSM-900, i1 kakite Mepbl MOTYT OBITh NMPENPHHATHI J/I8 MHHIIMI3AIIH THX
BITHSTHINL.
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Pazoer 3. Ocuoewvi cmpoumeiscmea cucmem c6as3u. OCHOGHbIE MPeOOGAHUA U
OOKYMEHNbI, HeOOX00UMbIE 017 PAZPAGOIMK U CO30AHUA MPAHCHOPINHBIX CUCTNEM PAOUOCEA3NU

Jlaboparopnas pabota Ne3 «IlnaHmpoBaHHe paanoOpeneiiHON CHCTeMBI Mepegaull ceTi
COTOBOII CBA3M, TEKTPOMArHITHAS COBMECTHMOCTD H IOTEPH IIPH PacHpOCTPAHEHHI»

l. B kakom /mama3zoHe wacToT mnpexaycMmoTpeHa pabora PPJI ai1s  opranmsammm
TPAHCIIOPTHBIX NMOTOKOB M@Ky Oa30BEIMII CTAHIIISAMIT?

2. KakoBsl 0COO@HHOCTI 3THX AHana3oHoB?

3. KaxkoBa MHHIMaIbHas CKOPOCTH MepeIadi 10 CTBOIY J0/kHa ObiTh B CPPJI?

4. Yro Takoe pamiopeeiiHslii mponaet?

5. C xaxoit nensto B cets CPPJI nomkHb! 661Th BKIOUeHB! pe3epBHbie CPPJI?

6. Kakne cymecTByloT crmocoObl yYMeHBIIeHNA BIHSAHIA INepeJaTunka Ha paborty
NpHeMHIKa Toil ke camoii PPJI cranmmm?

7. 3a cuert Kakoro (akTopa Bo3HHKaeT HHTepdepeHis curHaaos Ha PPJI nponere?

8. 3a cyeT yero MOKHO yBeMHMUNTh JaTbHOCTH CBA3N Ha PPJI mponerte Ges yveemmueHns
MOIIHOCTH H3TyueHns?

9. Korzaa o6ocHOBaHO MplMeHeHHe CICTeM CITYTHHKOBOI CBA3N?

10. II3 Kakmx »371eMEeHTOB COCTOST JIMHeilHble CHCTeMBl CBA3H C IIOIBIDKHBIMH
oobexTamn?

Illkana ouenueanus sauumesl 1a60pamoprsix paéom. 16-6aTbHaA

Kpumepuu ouenusanun:

16 GamroB (I OLEHKa «OTINYHO») BBICTABIfeTCS oOyvaromemycd, ecan pabora
NPaBHJIBHO BBHIMOJIHEHA, I 1014 MPaBILIBHBIX OTBETOB HAa «3alllTe» cocTaBivia Oomxee 90%
3a1aHHIL.

12-15 GamnoB (IUTH OIEHKa «XOpOIIO») BHICTaBIAeTCS oOywaromeMycs, ecin pabora
NPaBIJIbHO BBITIOJIHEHA, H 10714 MPaBIUIbHBIX OTBETOB Ha «3amuTe» cocTtaBia 70-89% 3axanmii.

8-11 Ganna (M OLEHKA «yIOBIETBOPHTEIBHO») BBICTABIACTCA OOYUAKOLIEMYCH, eciH
paboTa MpaBIUIBHO BHIMOIHEHA, 11 10715 MPABIUIEHEIX OTBETOB Ha «3alliTe» cocTapiuia 50-69%
3a/1aHIIilL.

0-7 Gamwta (1IH OLEHKA «HeyIOBIeTBOPHTEIbHO») BRICTABIACTCA OOYUAOMIEMYCS, eCi
paboTa BBINIOJHEHA He MOTHOCTHIO I JO7S MPABIUILHBIX OTBETOB HA «3allllITe» COCTABILIA
MmeHee 50% 3azaHmiL.



2 OHEHOYHBIE CPEJCTBA /1151 IPOMEKYTOYHOIT ATTECTAIIIH
OBVYAIOLIHXCH

2.1 BAHK BOIIPOCOB H 34AJJAHHIH B TECTOBOI ®OPME

1 Bonpock! B 3akphIToil hopae.
l.1. Kakoil u3 creaylommx QaxTopo sBIserca HanGolee BaKHEIM IpH YacTOTHO-

TEPPHTOPHATLHOM IUTAHIPOBAHIN B CHCTeMaX MOGILIbHOIT cBs31? BriGepiiTe o1iH oTBeT:

a) llnpnra momoce! gacTot
0) MolHocTs nepenaTunka
B) ILmoTHOCTS aboHenTOB
r) Peabed mectrOCTH

1.2. YT sABISETCSA NMEPBBIM CBA3YIOMINM 37TeMEHTOM MeKIY aHATOTOBEIM I mppoBEIM

y4acTKaMi TpakTa nepenaun? BeiGepure oanH oTeeT:

a) AHanoro-undgposoii npeoGpazopatens
0) Hudpo-anarorosstii npeobdpasosarens
8) Kozxep peun

r) Kozep xanaia

1.3. Jlna ymeHbIIeHHA pamyca COTHI CeTH MOGIUIBHOI CBS3I Heobxommo? Beibepnre

OJIH OTBeT:

a) VBeHUNTL MOMHOCTE Mepeaatunka bC

0) VMEeHBIINTE MOIHOCTE NMepeaaTunka BC

B) IIcnione3oBaTh OCTpoHanpa;1eHHEIe aHTEHHET

r) llcnons3oBaTe Golee MOMEXOYCTOIMIBEIE METOIBI KOINPOBaHUA

1.4. Kakas u3 crexyronuix neneii sSBiIsercs ocHOBHOI IIPH 9acTOTHO-TEPPHTOPHATBEHOM

[ITAHIPOBAHINI B CHCTeMAaX MOOIIBHOII cBA3n? BriGepire o oTset:

a) MakcuMm3anms 30Hb1 OKPHITHA 6a30BBIX CTAHIIIIT
0) MEHIMI3aIIIA B3aHMHBIX IOMeX MekKIy Sueitkam
B) OGecnieueHire BEICOKOII MPOMYCKHOIT CMIOCOBHOCTI CeTIr
r) PaBHOMepHOe pacripeiesieHIle HaCTOTHBIX PecypcoB

1.5. CoBOKYNMHOCTE Mep Mo 0GecreueH o BOIMOKHOCTIL napaniensHoil paboTsl MHOTTX

nob30BaTesnell OeCIPOBOIHOI CeTIH CBA3M 3TO ... . BeiGepnre omnn otgert:

a) Ilonapmsaunonnoe pa3nenenie
0) MHOrocTaHIIOHHEIT T0CTy
B) I[IpocTparcTBEeHHOE pa3ienenne

1.6. Kak Ha3biBaeTcs mpomecc KOAHPOBAaHNA HHQOPMALIII, MOIYYaeMoil OT HCTOYHNKA

HHQpopmaim, B popmy, Handomee YAOOHYIO 1714 Mepenau 10 KaHaTy CBS3n? Bribepure omin

OTBeT:

a) Jlemoxynsinis

6) Moaynsuns

B) KananeHoe koxmpoanite
r) CBepTouHOE KOIHpOBaHNe

1.7. Kak paszensercs motok mmdpoBIX ZaHHBIX Ha BXode KBaJparypHoro (asoBoro

MoaynsTropa? Beibepure o/uiH orBer:

a) [ToTok naHHBIX TemTcs Ha qeThipe MOTOKa OHT
0) IToTok ZaHHBIX JeTHTCH HA YeTHEIe 1 HeueTHBIe OlTEI
B) IToTOK 1aHHBIX He JernTCH



r) IToTok naHHEIX He JemuTCcs Ha 2 ciHba3HBIX 1 2 KBa/JIpaTypHBIX KaHaj1a

1.8 Kaxkme cucreMbl mNoaBIKHOM CBA3M MOTYT HCMNOIB30BaTh KaK CHMILIEKCHBIE
(OIHOCTOPOHHIIE), TaK I JYIIEKCHBIE (IBYXCTOPOHHIIE) KAHATIE! CBA3I’ Bribepiite oanu orser:

a) CHCTeMBI IePCOHATBHOTO PaIHOBBI30BA

0) BookoHHO-0NTIHUECK e

B) TpaHKHHTOBEI®

r) Pamnopeneiinsre

1.9. Uto sBnseTcs Qu3MUecKNM KAHATOM B CHCTeMax TPAHKHHIOBOII CBA3N CTaHIapTa
APCO 25? BriGepiiTe OIIH OTBET:

a) YacToTHsIII KaHaT

6) Jlormuecknii kaHaa

B) BpemenHnoil nHTepBasn

r) Jlornueckmii kazap

1.10. Kakoil 13 nepeuncIeHHBIX CTaHIapTOB TPAHKIHIOBOII CBA3I 06ECIeunBaeT TOILKO
nepenauy naHHeIX? BerGepure oamH oTBer:

a) TETRAV +D

6) APCO 25

B) TETRA PDO

r) IDEN 32

1.11. Ecan 3neKTpoMarHnTHas BOTHA CTAJIKHBAeTCA C ITIAIKOM TIOBEPXHOCTEIO, pa3Mep
KOTOPOil MHOro Goibllle ITHHBI BOJHEI CHIHANA, TO BO3HHKAeT 3¢dext ... . Beibepute omin
OTBeT:

a) Tndpaxumnmn

0) PaccenBannsg

B) OtpakeHiis

1.12. Yem ompejensercs COBOKYIHOCTE MapaMeTpoB H XapaKTepHCTHK NPHEMHIKOB,
TICPE/IATUIIKOB, AHTEHH, BHIOB MOXYIALMH, CTMOCOGOB pa3leNeHNs KAHATIOB, IYILUIEKCHBIX
KaHaIIOB, BPEMEHHOII CTPYKTYpoil Kaapos? BribepnTe omiH oTBert:

a) Paxnonntepdeiicom

0) IIpoTokoroMm ooMeHa

B) [TapameTrpamut onopHoit cett

1.13. T'ne xpauntca mndopmams o nepemenmtenin aboHenTa ceTn GSM? Bribepure
OIIIH OTBET:

a) B nentpe ayrenTHdNKaLIII

6) B konTpomntepe 6a30Beix cranummi BSC

B) B BU3NTHOM pericTpe MecTONOMIOKeH S

r) B nenrpe ayrentudnkammmn

1.14. Ecim IMEI aGoHeHTa B ceTH HeKOppPeKTeH, TO OH 3aHOCHTCS B...7 Bribepure oxanun
OTBeT:

a) Ceperii cricok VLR

©0) Uepnsrit cmcoxk HLR

B) Cepeiit cricok EIR

r) Yepssrii crincok EIR
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1.15. Kakoii cTaHZapT He NO3BOJIAET HCNOIL30BaTh OJHY H TY 7Ke 4acTOTy IO Beell ceTil,
BO Bcex coTax? BeiGepnre omiH oTBeT:

a) GSM

6) WCDMA

B) IS-95

) LTE

1.16. B cncremax coTOBOIl CBSA3H KAKOTr0 CTaHIapTa HCMOIb3VIOTCA MeUIeHHbIe CKauKil
o yactoTe? Berbepure omiH OTBeT:

a) GSM

0) WCDMA

B) LTE

T) IS-95

1.17. TIpu xBagpaTypHOil (a30BOil MAHHITY/ISIII YeMy COOTBeTCTBVIOT 3HaueHHs (a3l
m3nyuaemoro curiana? Beibepute oiH oTBeT:

a) JIsym Gnram nHdGopManim

0) OxroMy OHTY HHGOPMALIIIT

B) UeTwipeMm OuraM nHdopmarmn

r) Bochmu 6ntam nHdopMammnm

1.18. YUto He ompelenseTcs CTAHIAPTOM IUIf ceTeil GecripoBoaHoro jgoctyna’? Bribepure
OJIHH OTBET:

a) Tum Hcmoas3yeMbIX aHTeHH

6) [TapameTpr! 4acTOTHOTO I71aHA

B) CTpyKTypa KaHaJIOB yIpaBJIeHIA

r) MeToa MOIYIIALIMIL;

1.19. Yem pernaMeHTHPYIOTCA NpaBIJa B3aHMOIeiicTBHA aOOHEHTCKHX CTaHIMII C
6a30Boil cTaHIIIeIl IIPH JOCTYTIE H MOTYYeHIH YCIYT CBA3M, ONpeeIdIoNIie CTPYKTYPa [TaKkeToB,
KaJpoB. MoJIeil I X Ha3HaueHIle, a TakxkKe J1efiCTBIA aOOHEeHTCKIX CTAHIIMII I Ga30BBIX CTAHIIHIT?
BriOepuTe omiH oTBeT:

a) PamnmonnTtepdeiicom

6) [IpoTokorom oOMeHa

B) [TapameTpamu 0a3oBoil ceTn

1) ITapameTpami ommopHOII ceTH

1.20.. Kakas 1u3 creayronmnix TeXHOJMOTHIT ABIAeTCcA OCHOBOIl 11d ceteil 4G? Bribepure
OJIIIH OTBET:

a) LTE (Long Term Evolution)

6) CDMA2000

B) HSPA (High Speed Packet Access)

r) WiMAX

1.21. Kakne TeXHOJOTHH OTHOCATCH K craHzapram 3G (3-ro mokomneHns) MOOHIBHOI
cea31? Bribepiite o1IH OTBET:

a) GSM u CDMA

0) LTE n WIMAX

B) HSPA 1 CDMA2000

r) Bluetooth 1 Wi-Fi



1.22. Kakite kioueBble 0COOSHHOCTH XapakTepn3yioT ceti 4G? Bribepurte oaiiH 0TBeT:

a) BeicoKkas CKOpPOCTB Mepeiaul JaHHBIX, MOOILTBHOCT H MOBCeMeCTHOe IMOKPEITHE

0) Hizkas 3agepikka, HII3Koe YHepronoTpebieHne, noatepxka loT

B) Illnpokas monoca MPOMyCKaHHA, HH3Kag CTOHNMOCTb, MOAAepKKa MHOTOAIpecHOIl
nepesayi

r) Bee BhIIIenepeyncieHHOe

1.23. Ecan 3neKTpoMarHiTHasA BOJIHA CTAJIKHBAeTCA C IJIAJKOIl MOBEPXHOCTBIO, pa3Mep
KOTOpOIl MHOTO OO0JbIIe ITHHBE! BOTHE CHTHAl1a, TO BO3HHKaeT ekt ... . Buibepure oxnx
OTBET:

a) Indpaxumm

0) Paccensanns

B) OtpaxeHns

1.24. Kakoil cTaryc HMeIOT CTaHIapThl, npHHHIMaeMble MexnyHapoaHsiM Coro3oMm
AnexTpocesa3n? BribepuTe oIIH OTBET:

a) PexoMmeHnaTe1bHBII

0) 3aKoHOIATEILHBIII

B8) O6sA3aTeILHBIT

1.25. COBOKYIIHOCTE Mep IO 00ecreueH0 BO3MOKHOCTH MapauIeIbHOIl paboThl MHOTHX
noJb30Bareneil 6ecnpoBOIHOIl CeTH CBS3H 3TO ... . BeibepHTe OIIH OTBET:

a) [TonApn3alonHoe pas3aeneHie

0) MHOTOCTaHIHOHHEBIII JTOCTYII

B) [IpocTpaHcTBeHHOE pa3ieleHle

2 Bonpocs! B OTKPHITOIT hopMe.

2.1. 3anonHNTe NPOIMYCK:

Crnocod mepenaun uHQPOBHIX JaHHBIX, 00ECTIEUHBAIONINIT IIHPOKOIIOIOCHYIO Tlepeady
3a cueT HCMNOJIb30BaHHA B OJHOM KaHalle CHTHAJIOB pa3IHYHBIX HeCYIIHX YacTOT. Ha3blBaeTCHd

2.2. 3an0IHNTEe TPOIYCK:
IIpnxoa curHaza B TOUKY IpHeMa B pe3yibTaTe IlepeoTpakeHIs OT IPendaTcTBHII —
3TO

2.3. 3anonHITe NPOIMYyCK:

IIpn wacToTHO-TepPHTOPHATEHOM IIAHHPOBAHII B CHCTEMaX MOOHIBHOIT CBA3M 0coboe
BHIIMaHHe VeIieTCs YNpaBJIeHIIO . 4TOOBI MITHHMIIHIPOBATh HHTepdepeHIo 1
obecreunTs KauecTBeHHOe 00CIyKIBaHIIe MOIb30BaTeNeil.

2.4. 3anoaHIITe TPOIYCK:
B npouecce uacTOTHO-TeppHTOPHATBHOIO IUIAHHPOBAHIA HeOOXOMIIMO VUHTHIBATH
MoJIb30BaTeIell U4 OlpeieIeHHs ONTIMAIBHOTO pa3MelleHNns 0a30BBIX CTAHIIII 1
pacnpeziesieHis 4acToT.

2.5. 3anoaHuTe NPOMycCK:
KpampatypHas ammumtyaHas woxyiaamnsa (KAM) sABasercs dYacTHbIM —BapHaHTOM
MOIYSIHH.

2.6. 3anonHITE IPOIYCK:
B HazeMmHBIX TpodecCHOHATBHBIX CHCTeMaX MOOIIBHOI CBA3I BaKHBIM ACHEKTOM
ABIAETCA BO3MOKHOCTE padoOTBI B pexkuMe . 4YTO [MO3BOJAET II0JB30BaTEIAM
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TNOIepKHBATE CBA3b Jake IPH OTCYTCTBHH HeHTPAIbHOI HHPACTPYKTYpHL.

2.7. 3amoaHHTe MPOMYCK:
OxHIM H3 OCHOBHBIX MpPeNMYINECTB TPAHKIHTOBON CBA3N ABIAETCH BO3MOKHOCTE
» TO TIO3BONACT Pa3MIYHBIM IPYNNaM Ioab30BaTeneil 3(QeKTHBHO HCMOIB30BATE
o0I1Ie pecypchl CeTH.

2.8. 3anoaHNTe NPOMYCK:
Ilpouecc kommposanns HHpOpMammI, MoTyuaeMoil OT HCTOUHIIKA nadopMau, B
dopmy, HanGostee yo6HyI0 114 Mepezaun no KaHaTy CBA3H — 3TO

2.9. 3anomHiTe NPOMYyCK:

Bl MHOTOCTaHIIOHHOTO 0CTYMa, MpH KOTOPOM KaKIBIi GHT HCXOZHOrO MOTOKA
AAHHBIX 3aMEHAETCA Ha KOZOBYIO IMOCIEI0BATeIBHOCTh JamHoil B 11, 16, 32. 64 u T.. 6ur
(CDM-cnMBom) — 310

2.10. 3anomHuTe Nponyck:
Ecanm snekTpoMmarHuTHas BoTHA cCTankmuBaeTcs ¢ HEPOBHOIl TMOBEPXHOCTHIO, ILTH
MOBEPXHOCTEIO, pa3Mep KOTOPOI CPaBHHM I MeHbIUE ITHHBI BOJAHBI CHTHATA. TO BO3ZHIKAET

3 ekt :

2.11. 3anonHuTe MpomycK:

IIpouecc, mnpm KOTOpOM  BBIIONHSAET obpatHoe mpeoGpa3zoBaHie  cayuaiiHOI
TTIOCIEA0BATRIBHOCTH C LEIBIO MOTYUeHHS HCXO/IHOIT CTPYKTYPHPOBAHHOI MOCIe0BATETbHOCTIL
OHTOB HA3BIBAIOT

2.12. 3anonHnTe npomyck:
Ecin 3neKTpoMarHHTHas BOJTHA CTATKHBAeTCA ¢ IIAIKOI MOBEPXHOCTRIO, pa3mep
KOTOPOil MHOTO GO:IbIIe JUTHHEl BOIHBI CHIHATA, TO BOIHIIKAEST apdexT

2.13. 3anoaHnTe Nponyck:

Ecin npn aemonynsiumm B Touke npuema (s NPHEMHOM YCTPOilCTBe) He0OXOMIIMO 3HATH
TO/IBRO HCTHHHOE 3HAYEHIE JaCTOTH BBICOKOYACTOTHONO HECYIEro KOIeGa s IpH OTCYTCTBIII
HH(OpMAIII 0 HauaIbHOIT pase — To 310

2.14. 3anoaHuTe npomyck:

ITapanmeTp aHTeHHSI, OnpeienseMblii Kak OTHOMISHIE MOIIHOCTII CITHATA. H3YYeHHOTO B
OTPEEIEHHOM HANPABICHIN, K MOIIHOCTI CHIHANA, H3TY4aeMOro IL1eaTbHOIl HeHalpaBIeHHoi
AHTEHHOII B 1I000M HaIpaBIeHNH — 3TO

2.15. 3anomHNTeE NpONyCK:

[TapameTp. ompenenseMblii MHHIMATEHEIM OTHOIIEHIIEM curHan/mym (OCII), kotopoe
HEOOXOMNMO [UIA MepeNaull JAHHBIX Uepe3 KaHAT ¢ BEPOATHOCTRIO OHTOBOIl OmINOKIH, He
NpeBBIIIAKOIIeHT 3aJaHHYIO — 3TO

2.16. 3anosHiTe NpomycK:

Eco npi emoxy1siim HeoGXomMo 3HaTh B TOUKe NpHeMa (B IOPHEMHOM YCTPOIICTBe)
HCTIHHBIC SHAUCHILA JaCTOTHI Hl HAYATbHOI (a3l BEICOKOYACTOTHOTO HECYIEero Koaebanus — 1o
310

2.17. 3anonHinTe Npomyck:
OcHoBHOIT TexHO7OTHEll Mepeaun aHHBIX B cetax 2G gBisercs . KoTopas
obecnewnBaeT HUPPOBYIO FOTOCOBYIO CBA3D I OTPaHHYEHHYIO Nepeavy JaHHbIX.



2.18. 3anonnnTe npomyck:

B cetax 2G ncnoassyercs mMeton zoctyna k kasazam TDMA (Time Division Multiple
Access), KOTOPBIIT MO3BOMAET Pa3leNTh YaCTOTHL CHEeKTp Ha BPEMEHHBIX CIIOTOB
JUI4 Tiepe1ayun JaHHBIX I rooca.

2.19. 3anomHnTe npomyck:
Texnomorus B ceTaX 3G mno3BoaseT MOIb30BaTeIsM OIHOBPeMeHHO
COBEPIIATE TOI0COBBIE BBI30BBI H HCIOIb30BaTh HHTEPHET HA CBOMX MOGILTBHEIX VCTpOIICTBax.

2.20. 3anomHnTe Npomyck:

B cetsx 3G s nepenaun nanmbix npuMmenseTcs TexHonorngs WCDMA (Wideband Code
Division Multiple Access), koTopas ofecneunsaer Gotee BBICOKVIO 10 CPaBHEHIIO
¢ cetamu 2G.

2.21. 3anoaHnTe npomyck:

OmHoll M3 KMOYeBBIX XapakTepicTuk cereii 4G sBIfeTcs NOLIEePKKA TeXHOIOIHH
MIMO (Multiple Input Multiple Output). koTopas cmocoGCTBYeT MOBBIIEHINO
MOGILTBHOI CBA3IL.

2.22. 3anonHuTe Mponyck:
COBOKYIHOCTE Mep MO 0GeCIeueHNmI0 BOIMOKHOCTI napanensHoil paboThl MHOITX
Mo7b30BaTeneil GecrnpoBOIHOI CeTH CBA3N — 3TO

2.23. 3anonHiTe Npomyck:
Iapametp, onpenensemsrii oTHOmeHIeM CKOPOCTH Iepeadn JaHHBIX K HeoOXOoanMoil
T0JI0Ce MPOMYCKAHHA KaHAa — 3TO

2.24. 3anonHuTE MpOMyCK:
OTHOIIeHIe PAacCTOSHNS MeXIy COCETHIMI TOHAMH K TaKTOBOIl YacTOTe CHIHala
Ha3bIBaeTCs

2.25. 3anoaHnTe nponyck:

B HaseMHBIX mpodeccHOHATBHBIX ClHCTeMax MOOITBHOI CBA3H BaKHBIM AaCIeKTOM
ABIACTCA BO3MOKHOCTB pabOTEI B  pexIMe + YTO TMO3BOIAeT MOJb30BATeIsaM
TOZAePAKIBATE CBA3D Jake NPH OTCYTCTBHH LeHTPATLHOI HHPACTPYKTYpEI.

3. Bonpock! Ha ycTaHOBIIeHIIe [OCTIeI0BATe TEHOCTIL.

3.1. Omnpenemnre TMPaBIIBHYIO MOCAeI0BAaTEIbHOCTh 3TANoOB JOCTyIIa K CeTH B
pacnpeneneHsom pexnme DCF

a) CHHEXPOHI3alIIs CTaHUmi

0) B ynpaBnsrommx kagpax ACK n RTS/CTS nepenaya HHQOpMaIIS o BpeMeHir,
HeoOXOMIMOM /114 nepeavll nakeTa

B) QUKCALIA OKOHYAHNSA MepeIaun Kazpa

r) OTcyueT HHTepBAaTa BpeMeHII, paBHbIIT MeKKaIpoBoMy uHTepBany (IFS)

3.2. Onpenemnre TPABILIBHYIO MOCIe10BATEILHOCTE COOBITILI NPH MTAHNPOBAHII CeTII
0a30BBIX CTaHIHIT

a) IInannposanite paanonokpstis

0) IInaHnposante emMkocTH

B) HacToTHOe niaHnpoBaHie

I) AHam3 paboTel I ONTHMH3AINS CeTi



3.3. Onpenemire NMpaBIIBHYIO NMOCTeTOBATENLHOCTE 3TanoB YBEINYEeHHS 3allHTHOIO
IHTEPBAIA NPH N3MEHEHIIH Ppa3MepPHOCTH KIacTepa

a) 3-371eMeHTHEIIT 3-X CeKTOPHBIIT

0) 4-311eMeHTHBIIT 6-CeKTOpHBIiT

B) 7-371€MeHTHBIIT

3.4. VcTaHOBHTE NPAaBILTEHYIO IOC/IEI0BATEIBHOCTD 3TATIOB npolecca nepeiayvn JaHHBIX
B TCICKOMMYHHKAIMOHHOH BBIMICINTENBHON CEeTH, HAUNHAS ¢ MOMEHTA reHepaLu
HH(OPMALII HCTOYHIKOM 1T 3aKaHUNBAA MOMEHTOM ee MOTpedIeHNs agpecaToM.

a) Ilpuem i nemoxymsiums curuana.

0) MapwpyTisamis n seGop mytn nepeayi.

B) CxaTie 1 KoAHNpoBaHIle JaHHBIX.

r) Monynsauis i nepejaya ciuraana.

1) JlekonpoBanite 1 BOCCTAHOBJICHIE TaHHBIX.

3.5. VcTaHOBNTe MPaBINTBHYIO MOCTENOBATEIHHOCTE JefiCTBIIT TPH TPOCTPAHCTBEHHO-
BPEMEHHOM KOIHPOBaHHH 2x2

a) mocreoBaTeabHbI UH(POBOIT MOTOK ¢ BHIXOIA AIIII ¢ momomsio MYIbTHILIEKCOpa
pa3ZieseTcs Ha JIBa napaulelbHbIX I0TOKA

b) mapanienseii notok moctynaer na MPOCTPaHCTBEHHO-BPeMeHHOiT kKo-1ep STC

B) IOANOTOK KOAMPYETCH NIPOCTPAHCTBEHHO-BPEMEHHBIM KO 10M

I') KasKIIblil 13 MOTIOTOKOB MOIBEpraeTcs MO AL

3.6. VcTaHOBHTe MpaBIUTBHYIO MOCTeI0BATENBHOCTS NPHHATOI KIacCH(HKAUNN COT Mo
HX pa3MepaMm

a) MakpocoTtoBsle

0) ®eMTOCOTOBBIE

B) [InkocoToBsie

r) MikpocotoBsie

3.7. OnpegennTe NMpaBITBHYIO MOCIENOBATENBHOCTS 3TaloB YMEHbIIEHNS 3alHTHOIO
IHTePBATIA NP H3MEHEHHH Pa3sMePHOCTH KiIacTepa

a) 3-371eMeHTHBIIT 3-X CeKTOPHBIl

0) 4-371eMeHTHBIil 6-ceKTOpHEIiT

B) 7-371eMeHTHBIII

3.8. VcraHOBHTE MpaBIIBHYIO MOCIEIOBATETHHOCTE I POLEIYPB! KOMMPOBAHIA peul B
METO/Ie TIHEITHOTO MpeCKa3aHILs:

a) Pa30uBKa crruasa peui Ha cerMeHTHI

0) Onenka napameTpos ¢uasTpa miHeiinoro npexckazanis

B) OLieHKa NapaMeTpoB CHIrHATa BO30YKICHIA IS KaKIOro CerMeHTa;

r) Koznposanie mapayetpos ¢iistpa

1) Kommposanire napamerpos curuana BO30YA1eHNA

e) Ilepenaua B xanax cBsasn

3.9. YcraHOoBHTE NPaBILTEHYIO OCIEI0BATETBHOCTS STANOB ONTHMII3AINN ceTH 6a30BBIX
CTAHIIIT CHCTeMBI COTOBOIT CBS3M:

a) CpaBHeHI1e IaHOBOIT KOH(HTypammm ceTt (pa3paGoTaHHOIT B X016 ee IUTAHHPOBAaHIIA )
€ TeKyIeii.

6) CHop naHHEIX 0 pabote cetnt

B) AHAMI3 pabOTEI CeTI, IIAHHPOBAHIIE H3MeHeHIIIT ee KOHQUIYpam 1 apaMeTpoB

r) Koppektipoeka konuryparmm i IapaMeTPoB CeTH.

A) AHami13 paGoThl CeTH I OleHKa 3 HeKTHBHOCTD CeTAHHEIX KOPPeKTHPOBOK

10



3.10. VcrtaHoBHTe MPABIUTBHYIO IOCTeI0BATEIBHOCTE J€MEHTOB BXOIHOTO TpAKTa

CXeMBI nepesaun midpoBoil HHGpOpMaLIIL:

a) Koxep kanana

0) Herounnk mdporoii nHdopmarmmn
B) Konep ncrounnka

r) Moaynstop

3.11. YcTaHOBHTe NPaBIUTBHYIO MOCTIEI0BATEIBHOCTS (hopmuposanns OFDM curaana:
a) IIpeoOpazoBanne nocnenoBaTeILHOIO MOTOKA OHT B MapaLIedbHEI

0) @opMiIpoBaHiIe CHIHATEHOTO CO3BE3/INA UIA KakI0il MoaHecymeil

B) ObpartHoe npeoGpasoBanne Oypre

r) Iindpo-ananororoe npeodpaszosanie

1) Moxyasauns

3.12.  VcraHOBHTEe  MpPaBHIBHYK  IIOCTAEA0BATEIBHOCTH  JJEMEHTOB  MOIeIH

GECHPOBO..'IHOFO KaHalTa CBA3N C [ToMeXaMIl.

a) Herounnk napopmamim
0) JInnus ces3n

B) [Ipnemunxk mudopmarnmn
r) HcTounnk momex

3.13. VcraHoBHTe MpPaBIUIBHYIO MOCIENOBATeNBHOCTh  BHINMOMHEHHS  HpPOLEIYp

NIOMEXO0YCTOIUIIBOro KOAHpoBaHus B craHaapre GSM:

CBA3IL

a) brounoe koanpoBanne
0) CBepTouHOE KOINPOBAHIIE
B) [lepemexenne

3.14. VcraHOoBHTe MPABIVILHYIO IOCIEIOBATeNbHOCTh BBEISHHsS CTAHIAPTOB COTOBOI

a) GSM

6) LTE

B) WCDMA
r) NMT450

3.15. VcraHoBHTEe NpaBILIBHYIO MOCIEZOBaTeIbHOCTh ITAllOB IpoOIlecca INepenaui

JaHHBIX B TEIEKOMMVHIKAINOHHOII BBIYICTITETBHOIT CEeTH. HaullHasg C MOMEHTa T S€Hepaullln
IHI(I)OpMaUII]I HCTOYHIIKOM I 3aKaHYIIBas MOMEHTOM ee nomeﬁnemm azapecaToM.

a) Ilpnem i gemMoxyaAuNs curLaia.

0) MapmpyTisanmns n BEIOOp MYTH Mepeaayv.
B) CKatite 11 KOIHNPOBaHHEe TaHHLIX.

r) Moayasums u nepejaya CurHania.

1) JlekoanpoBaHiie H BOCCTaHOBIEHIE JaHHBIX.

3.16. VcraHoBHTe NpaBIUIBHYIO MOCIEIOBaTeIbHOCTh 31€MEHTOB painonHTepdeiica

cuctemsl GSM:

a) Ciot

6) TDMA-kazaps

B) MyneTHKaap kaHana Tpadika

r) MyasTHKaap KaHana yrpaBieHs
1) Cynepkaap kaHana Tpaduka

e) Cymepkazap KaHala ynpasieHs
x) Nmepkaap
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3.17. VYcTaHOBHTe NpaBHIBLHYIO MOCIEAOBATENBHOCTE 37IEMEHTOB (I07Ieil) BpeMeHHOro
cnota B ctaHnapre GSM:

a) XBOCTOBbIE GHTHI

0) 3ammdposannbie G1TE

B) KoHTponbHEIe GHTEI (mpiH3HaK peub/yrpapieHne)

r) O0yuaromas nocje10BaTeLHOCTS

1) Kontposensle 6uth! (mpn3nak peus/yIpasiieHie)

e) ammdppoBaHHbIe GHTEI

&) XBOCTOBBIE GHTHI

3) 3aLITHBIT HHTepBa

3.18. Vcranosmure NPaBHIBHYIO IOCIeNOBATEIbHOCTh  BBIMIOIHEHIS Ipoueaypsl
ayTeHTH(UKALIIN B CETH COTOBOII CBA3N cta"aapta GSM:

a) AuC B 1omantueit cetu renepnpyer 128-6nroBoe CIy4aitHoe uncio — RAND

0) Cayuaiinoe uncio — RAND, nepecsitaercs Tenedony.

B) Baytpn SIM ¢ nomomsio kmoua IASHTHQUKALII I a1ropHT™a IIeH-THguKamm A3
BeIUICIgeTcs 32-6uToBslii otBer — SRES

r) Baytpn AuC ¢ nomomsio koua HISHTH(QHKAIIH I aIropiT™a naeH-THHKamm A3
BBIMIICTISAeTCS 32-01TOBBII 0TBeT — SRES

1) Cpasrenne SRES Bbruncirensoro B Tenedone co SRES, paccunran-usmv AuC

e) Ilpucaneanme aGomenty TMSI (Temporary Mobile Subscriber Identity —
BPEMEHHOI0 HOMepa MOGIIBHOro aboHeHTa).

3.19. VcranoBHTe NpaBHIBHYI0 MOCTeTOBATETEHOCTE BBITIOTTHEHHA  MPOLIEIYPHI
HIeHTH(IKAII 060pPYIOBAHIIA B COTI COTOROIT CBA3I craraapra GSM

a) 3anpoc EIR Ha nepesauy aGoneHTCKIM TepmuHazoM IME]

6) Iepenaua adonenTckiM Tepmunatom IMEI

B) Cpasrenne IMEI co crmckom HoMmepoB EIR

r) B otBer Ha 3anpoc IMEI k EIR aDOHEHTCKOMY TepMIIHATY BO3BPAIIAeTCH OHO 113
COCTOAHMIT (OeIbIil CIHCOK, CephIil CIICOK. YepHBIIl CIICOK)

3.20. VcTaHOBHTE NpPaBIVIBHYIO MOC/TENOBATEILHOCTS JefiCTBHII TNpH mpHeMe I
obpadorke OFDM cnrnana:

a) Jemoxymsamns

0) Ananoro-undgposoe npeoGpasopanie

B) IIpsavoe npeodpasosanne Oypse

r) Ksazparypuas xemonynsamis

1) IpeoGpasoBaHite mapanteIbHOro MOTOKA OIIT B NOCIeI0BaTeIbHbIII

3.21. VcTaHOBHTE NPABILIBHYIO MOCTENOBATEIHHOCTE 37IeMEHTOB BXOIHOIO TpaKTa
CXeMbI Nepexaun unposoit nHpopmarL.

a) Kozep xanana

0) Hetounnxk midposoii nudopmam

B) Kozep ncrounnxa

r) Moayasrop

3.22. VcTaHOBHTE NpABILTBHYIO MOCIEIOBATEILHOCTE JJEMEHTOB (moeii) ciayxebHoro
peiiva, HCMOB3yIOMIero HHGOPMAIIIOHHEIE YTeMeHTE I ¢ukcnpoBaunsle nonsa.

a) Kontpons ¢peitma

0) [IponomxuTeEHOCTE bpeitma

B) Anpec Ha3sHa4eHIA

r) AIpec HCTOYHHKA

1) MAC-azpec 6ecnipoBoHOIT ceTi — (BSSID)



) QUKCHPOBaHHOE 1018
) ITndopmaLnonnsie 31eMeHTHI

3.23. VcTaHoBNTE NMPaBITBHYIO MOCIA0BATENBHOCTE GpopMupoBaHis ¢peiiMa JaHHBIX.
a) 3aronoBok ¢peiima.

6) Texo dpeiima.

B) IlocreoBaTeILHOCTE MPOBEPKI KajIpa.

3.24. VcTaHOBHTE

B) [Iepemexenne

NPaBIVIBHYIO — [OCTIEI0BAaTeIBHOCTL  BBHINOJHEHHA MpoLexyp
[IOMEXOYCTOHYIBOr0 KOIHPOBAHIA B cTaHZapTe GSM:
a) brounoe koxnpoBanue
0) CBepToYHOE KOIHPOBAHIE

3.25. VcraHoBHTe NPABIUIBHYKO II0C/IEI0BAaTeNIbHOCTH 371€MEHTOB BEIXOJHOIO TPAKTa
CXeMBI 5ecIpoBOIHOIT CHCTEME! Nepeaaun unGpoBoil MHbOpMAaLIH

a) lekoaep HCTOYHIIKA

6) lexozep kaHamna

B) IIpnemuuk mndposoii napopmarnm

r) Aemonynsarop

4 Bomnpocs! Ha YCTaHOBIIeHIe COOTBETCTBHS.
4.1. YcTaHoBHTE COOTBETCTBHE MEKIY THIIAMI H pa3MepaM coT.

1. MakpocoToBEIe

a) C pammycom R >500m

2. MHKpPOCOTOBEIE

6) C paanrycom 100 M < R < 500m

3. ITikocoToBEIE

B) C pamnycom R < 100 m

4.2. VcTaHOBHTe COOTBETCTBHE THIIOB 3aMHPAHHIl I HX BIHAHNA Ha NPHHIIMaeMbIil

CHTIHAaI.

1. ITnockmii ¢emHr

a) /LTHTeIbHOCTE CYMMapHOIO CHTHAIA He3HAUNTEIBHO
YBEIHYHBACTCA IO CPABHEHHIO C HCXOIHOI

2. YacToTHO-CeIeKTHBHBIII
dbemHr

©) MeXCHMBOIBHBIE HCKAXKEHHA HIMEIOT MIHHMATEHYIO
BETHNYHHY

B) CriekTp 1 BpeMeHHasd opMa KaxkI0il IPHHIMaeMoil KOTIHI
CHIHAaJIa COBNAZAIOT CO CHEKTPOM i (POpPMOii HCXOIHOTO
CHrHazIa

r) CnekTp 1 BpeMeHHas opMa CYMMapHOTO TIPHHIIMAEMOTO
CHIHA/Ia CYIIECTBEHHO OTIHYAKTCH OT HCXOIHBIX

1) JmTeIbHOCTh CYMMAapPHOTO MPHHIIMAEMOTO CHIHAIA
HAMHOTO MpeBbIlIaeT UTHTeIbHOCTh HCXOIHOTO CHTHAIA.

€) DHeprus NpHHIMAaeMOTro CHIHAIA PaBHA CyMMe SHepril
KOIIHII

4.3. VcTaHOBHTE COOTBETCTBIHE MeAIY TEPMHHAMI H HX 3HAUeHHAMIL.

1. YacToTHO-TeppHTOPHATEHOE a) 'eorpadueckiii paiioH, B KOTOPOM oneparop

IUIaHIpOBAHIIE

MpeI0CTaBIseT YCIAVIH CBA3H

2. YacToTHO-TeppuTOpHaIbHelil | 6) Pacmpenenenue i 1CMoNp30BaHIe YACTOTHOTO CIEKTPa

pecypc

B IpeJies1aX onpeleleHHOI TeppPHTOPHH

3. YactoTHas 3¢ (peKTHBHOCTE

B) Ilokasarens, XapakTepH3yIOLIHii HHTEHCHBHOCTh
HCTIOTE30BaHIA YaCTOTHOTO CIEKTpa

4. 3oHa 0OCayKIBaAHNA

r) COBOKYITIHOCTE YaCTOT, BBLIEIEHHBIX 111 paboThl CeTH
MOOIIBEHOII CBA3N
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4.4. VcTaHoBHTe COOTBETCTBHE MeXKIY MOHATHAMH H HX onpejeleHNAMH B o0xacTi
JaCTOTHO-TEPPITOPHAIBHOIO IUIAHHPOBAHIA B CHCTEMaxX MOOIILHOIT CBA3N:

1. YacToTHAA COTHI

a) COBOKYITHOCTb YACTOT, BBIIEIEHHBIX U1 QVHKIHOHIPOBAHIA
CeTH MOOIIBHOI CBA3N

2. YacToTHBIi pecypc

0) OTHOLIeHHe YIC/a HCIOMb3YeMBIX YaCTOTHBIX KAHAIOB K
o01eMy YHCITY JOCTYIHBIX YaCTOTHBIX KAHATOB

3. Koa¢dpuunent
YaCTOTHOTO MOBTOPEHHs

B) Teppuropis, mokpeiBaeMas oxHoIl 6a30B0i1 cTaHINe]l C
HCIOIb30BaHHEM OIpe/ie/IeHHOro Habopa HacTOTHRIX KaHA/IOB

4. YacroTHas
3¢ eKTHBHOCTE

r) ITokasaTens, XapaKTepH3yIOLIHIT HHTeHCHBHOCTH
HCIT0/Ib30BAHHA YaCTOTHOTO CIIEKTpa

4.5. YcTaHoBHTE COOTBETCTBIIE MeXIY TepMIIHAMII II HX oNpeleIeHHAMH, CBA3AHHBIMIL C
YaCTOTHO-TePPHTOPHAIBHEIM IAHHPOBAHIIEM B CHCTEMAaX MOOHILHOII CBA3M:

1. YacToTHBIIT IU1aH a) COBOKYITHOCTB YacCTOT, BII€TE€HHBIX U181 paboTel ceTi
MOOH/IBLHOIL CBA3H

2. YacToTHBIi1 pecypc 0) [TokasaTens, XapaKTepH3yOLIHIT HHTEHCHBHOCTD

HCMOJIB30BAaHIIA YaCTOTHOIO CIIEKTpa

3. YacToTHBIIT KaHaT B) Pacnpenenenne n ncnons3oBaHie 9acTOTHOTO CIIEKTpa B

npeenax onpeaeIeHHoI TeppHTOPHH

4. YactoTHas
3¢ heKTHBHOCTE

r) OtzensHas 1oa0ca YacToT, Hncnoab3yeMas U1 nepeaavn
CHI'HaJIOB B CETII

4.6. YcTaHOBHTE COOTBETCTBIIE THIIA CHTHAJIA, OMICHIBAEMOro BEIPAKeHHeM

: S[f} = A Hi[l(zﬂ' f t + 7 ] ) a) CHHYCONIATBHEIT aHATOTOBKII CHIHAT

. 4 < sin(2rk ft 0) [MpamoyroapHbIl HHdPOBOIT CHIHAT
st)=Ax— 3 (_Af_)

k=135...

!\J

4.7. YcTaHOBHTE COOTBETCTBIIE MEXIY HA3BaHHEM BIJIa MOAVIASLIN M YHCIOM OHT Ha
CHMBOJL.

1. QPSK a) 2 Oura

2.QAM 16 0) 4 6uta

3. 8-PSK B) 3 OnTa
r) 8 ouT

4.8. YcTaHOBHTE COOTBETCTBHE MEAKIY METOIOM JOCTYIIA K cpelie B GeCrpOBOIHBIX CeTAX
H [HPHHOII N0JI0CH! KaHasa Iepeiayn.

1. Kax1oe yeTpoiicTBO paboTaeT Ha onpeieneHHOI YacToTe a) IDM

2. Kaxplil nepeaTunk TpaHCIHPYeT CHIHAT Ha 0JHOI M Toit | 6) FDM
A&Ke yacTtoTe

B) CDMA

4.9. VcraHoBHTe COOTBETCTBIIE MeKIY MOJeTSMH pPacueToB H  XapaKTepoM
ompeienseMbIX MeIHaHHBIX 3HAYEHII TMOTepb M HANPOKEHHOCTH TMOJA Ui Tpace
MPeIIoIaraeMoro pailoHa pa3BepTHIBAHHA CHCTEM COTOBOII CBSI3IL.

1. CraTHCTHYECKIE a) MexnanHble 3HaUEHHA NMOTEPh MOTYUSHB! UIS KOHKPETHBIX

MOJeIH TeppUTOPIIT
2. JleTepMIHIICTCKIIe 0) HeoOxo111mo BEIIOTHUTE KATHOPOBKY NapaMeTpoB 11s
MOJ1eIH IpernonaraeMoro paiioHa

B) He yunthiBaloTcs creminduyeckiie yeiaoBHs pailoHa

r) VUlTBIBaIOTCS 0COOSHHOCTH TEPPHTOPHII II €€ 3aCTPOIIKH B
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CreUnanbHOIl 6a3e JaHHBIX — mdPOBOIl KApTe MECTHOCTII

1) VuuteiBaeTcs Andpakinis Ha 31aHIAX

4.10. VcraHoBHTe COOTBeTCTBIHE MEXKIY yIpo3amMH H pPHCKAMH 0e30MacHOCTH
0eCIPOBOHEIX ceTeil It METOIaMII HX peaTH3amIL,

1. Ataka «oncnayumsanme» a) Korza noceraiorcsi ARP-oTBeTsI, Ha KOTOphle He OblIo
3ampoca, K MLeleBOil CTaHUMH JIOKAdbHOI  CeTi. KOoTopas
NIEPEHANPABIIAET BeCh MPOXOIALIIIT Uepe3 Hee TpadiIk.

2. Ataka «[1ymrenne 6) Korma npexHamepeHHas I HelpeIHaMepeHHas
K/IHEHTCKOIl CTaHIIII HHTepQepeHIIs PeBkIaeT BO3IMOKHOCTI OTIPaBHTENA M
TojIyuaTess B KAHAIE CBS3IL,

4.11. VcraHoBHTE COOTBETCTBIIE MEAY TpyNmaMi Mozeseil pacueToB HANPAKEHHOCTH
IIOJIA 1 HX THIIAMH.

1. Ctatictigeckie Mogem a) Moxers Okamypa

2. JIeTepMIHIICTCKIE MOZIeTI 0) Mozens JIn

B) Mozens Vondimma — Hxeramu

T) Mozens Kcna — Bepronn

4.12. VcTaHOBHTE COOTBETCTBIIE MEKIY MPOLECCOM MOIVIHPOBAHIIS.

1. FSK a) B KOTOPOM 3a/1efiCTBOBaHA OIHA XapakTeplCTIIKa HeCVIIIEro CHrHaIa

2. PSK 0) B KOTOPOM 3a1eiiCTBOBAHEI HECKOIIKO XapaKTepHCTHK HeCVIIIero CHrHama
3. QPSK

4. QAM

4.13. VcraHoBHTe cOOTBeTCTBIIE MEXKIY CTaHIapTaMH ceTell COTOBOIl CBS3HM H HX
OIIHCAHHEM.

1. GSM a) Cranzapt 3G, OCHOBaHHBIIT Ha TEXHOIOIIII MHOXeCTBEHHOTO J0CTyMa ¢
KOZIOBBIM pa3je/leHHeM KaHaJIo0B

2.CDMA | 6) Cranaapt 2G, OCHOBAaHHEII Ha TEXHOTIOTHII MHOKECTBEHHOTO JOCTYIIA C
YaCTOTHBIM pa3jielleHHeM KaHAIOB

3. UMTS B) CTannapt 4G, ocHOBaHHBIT Ha TexHomormr OFDMA 11 Pa3BHBaKOIIHIT
cranaapt 3G

4. LTE r) Cranaapr 3G, passusatouniii Texsoormo GSM 1t HCIOIB3 YOIt
HIHPOKOTIOJIOCHEIIT J0CTVII

4.14. VcraHOoBHTE COOTBeTCTBHe MEXKIY CTaHJapTaMH COTOBOIl CBA3H Mo X
XapaKTepHCTHKAMH.

1. GSM. CDMA | a) Toazxep:xka BBICOKOCKOPOCTHOIT MOOILTLHOIT epe1aun JaHHLIX, HI3KIe
SAACPKKI, yITyuIIeHHAsA CIeKTpaIbHas 3¢ deKTHBHOCTE

2. UMTS, HSPA | 6) lcnoms3oBanite TexHoTOMII MHOKECTBEHHOTO I0CTYIA C BPeMeHHEIM I
YaCTOTHBIM pa3jelleHHeM KAHAIOB

3.LTE B) Pa3zBurie texnonorim C DMA, ncnons3oBanize LIHPOKOIOIOCHOT O
JIocTyma
4.5G r) IoBbileH e MpoONyCKHOIT CITOCOGHOCTIN 11 CHIBKEHITe 3a1epKek,

NOJ/IePKKa HOBBLIX NpIioxenuit i loT

4.15. VcTaHoBHTE cOOTBETCTBIIE MEXKIY TepMIHAMI 11 1X onmpeaeleHIsIMII.

. Cavmmerprunoe a) mdpoBanie ¢ MOMOIIBIO CEKPETHBIX KIIOYeil, IpH KOTOPOM
umdposanne aboHeHTHI JIOTAKHBI COBMECTHO BLIOpaThH €IHHBII
MaTeMaTIYEeCKIIl alIropiT™, KOTOpBIl OyIeT ICHOIb30BaThes IS
urH(poBanIs 11 pacumdpPOBKI TaHHEIX
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2. AcHMMeTpHYHOe 0) mmdpoBaHNe NpH KOTOPOM HCTIOIB3YKOTCA  pa3Hble, HO
umdpopaxie B3AIMHO JOTIOTHSAIOLINE JIpyr Ipyra KIOUH H aIrOpHTMBI
uniQpoBans 1 pacumdpoBKH

3. IlotokoBoe mu¢popanne | B) mmipposaHue, IPH  KOTOPOM  BBINOJHAETCA MOOHTOBOE
CIOKEHHE MO MOAYyI0 2 KIYeBOll MOCIed0BATETBHOCTIL.
TeHepHpyeMoli aIropuT™MOM WNQPOBAHIS Ha OCHOBE 3apaHee
33JIaHHOT0 K/TI0Ya. I HCXOIHOTO COOOIIeHNs

4.16. YcTaHOBHTE COOTBETCTBHE MeKIY 3TeMEHTAaMI 13 IBYX CTOJ0LOB, OTHOCAIIHMIICA
K ceTsaM 3G.

1. UMTS a) TexHomOrIA MHOKECTBEHHOTO IOCTYIIA C KOJOBBIM pasieneHneM
KaHaIoB, HCIoIb3yeMas B ceTax 3G

2. CDMA2000 | &) Crauaapt 3G, OCHOBAaHHBIT Ha TeXHOIOML C DMA., paseusaronmiii
CDMA omaHOro noko:;1eHms

3. HSPA B) TeXHOI0rNSA BEICOKOCKOPOCTHOIT ITaKeTHOI Nepeayn JaHHBIX B ceTsx 3G

4. WCDMA r) Crauznapt 3G, co3nanHblii Ha ocHOBe GSM 11 HCIIOIB3YIOLIHIT
IIHPOKOMOTOCHBIIT J0CTVII

4.17. YcTaHOBHTE COOTBETCTBIE MY TEPMUHAMI I 11X oInpeieTeHHsAMIIL.

—

. AyteHTndukanms a) ompeleleHHe HCTOYHHKa HHQOPMANMI, TO €CcTh KOHEYHOIo
NOJIB30BaTeIs I YCTPOIICTBa

2. ITerocTHOCTE JTAHHBIX 0) obecneueHne HeN3MeHHOCTH JaHHEIX B XOJe 1X nepegaqn

3. KondmnaenmmaneHocts | B) obecrneuenne NPOCMOTpa IaHHBIX B IpHeMIeMOM (Qopmarte
JIAHHBIX TOJIBKO JUIA I, HMEIOIINX MPaBo Ha JOCTYII K 3THM JaHHEIM

4.18.  VcraHOBHTE  COOTBeTCTBIE MEXKIY cCcTaHZaptamm cereii 2G © mx
XapakTepHCTHKAMI.

1. GSM a) IHcmons30BaHNe TEXHOIOIHI MHOKECTBEHHOTO AOCTYIA C YaCTOTHBIM
pa3sjiesleHHeM KaHaloB

2. CDMA 0) AHAIOTOBBIIl CTAHIAPT, MePBOe MIOKOIeHNe COTOBBIX CeTell

3. TDMA B) Ilcrions30BaHIIe TEXHOIOT I MHOKECTBEHHOTO JIOCTYIIa C KOIOBBIM
pa3sjiesieHIIeM KaHAlIoB

4. AMPS r) Ilcnosnb30BaHite TeXHOIOTH MHOKECTBEHHOTO JOCTYIa ¢ BpeMeHHBIM
paszieneHneM KaHAIOB

4.19. VcraHoBHTE  COOTBeTCTBIIE MeXKIy cTaHmapramMn cereii 4G m  nx
XapaKTepHCTHKAMIL:

1.LTE a) Cranaapt 4G, obecneunBaromii CKopocTs nepeaaun JaHHHIX 10 |
['61T/c B cTamoHapHOM peskine

2. WiMAX 0) Cranzaapt 4G, OCHOBaHHBIIT Ha TEXHOIOTHI MHOKECTBEHHOIO
AOCTyNa C OPTOrOHATLHBIM YaCTOTHEIM pa3zeneHneM (OFDMA)

3. LTE-Advanced B) Crannapt 4G, sBasionuiics ycoBeplIeHCTBOBaHHOIT Bepciteit L TE

¢ Dos1ee BBICOKOIT POMYCKHOI CIIOCOOHOCTBIO

4. LTE-Advanced Pro | r) Ctanzapt 6ecnpoBosoi HIIPOKONOIOCHOIT CBA3IL, aTbTepHATHBA
TexHonormu LTE

4.20. CootHecnte 31emenTs! ceTit LTE ¢ X 0CHOBHBIMII yHKIIIEMIL:

1. DBomouoHHas a) OtBeyaeT 3a ynpapieHHe paxnonHTepdeiicoM 1 nepegauy
OasoBas ctanuns (eNB) I10JI30BATENBCKIX JIaHHBIX.

2. CepBuCHBII mm03 (S- | §) Bemonnser ¢pyukim MappyTH3aunn Tpadika MexI1y
GW) cetbio LTE 1 BHemmmMu ceramu.

3. IlakeTHsIiT naHHBIT B) OTBeuaeT 3a 06pabOTKy CHIHaTBHOI MH(opMaL,
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o3 (P-GW) VIpaBIeHIe MOOIIBHOCTRIO I 0e30MacHOCTBIO.

4. MoGwisHbIT MeHeKep | 1) OGecreunBaeT nepekIOueHIe MEXKIY CeTAMIH I MOIIEPKKY

yrpasiaeHus (MME) HEIPephIBHOCTH CEaHCOB CBA3M.
5. DBomMIOLIIOHHOE a) Ilpencrasaser coGoil HeHTpaII30BaHHOE AIAPO CETI,
naketHoe siapo (EPC) OTBeYarolllee 3a YIpapIeHIe CecCHIMIL.

4.21. VcraHOBHTE COOTBETCTBIIE MekKIy YIpo3aMH H pHCKAMH O€30MacHOCTII
OeCIpOBOIHBIX CeTell Il METOAaMII HX peasTi3aliii.

1. Ataka «[ 1ymenie 6a30Boii CTaHINI | @) KOrza OCYIIeCTBIASTCH IpeIHaMepeHHaa
BO3MOZKHOCTS IOJIMEHBI €€ ee aTaKkyio-111eil cTaHIneil

2. Ataka «[ 7TyireHne KIeHTCKOIl 0) Kor1a mpeTHAMepeHHas IUTH HenpeIHaMepeHHAaA
CTaHIII» uHTepdepeHIIIs NPeBhIIaeT BO3MOKHOCTI
OTNpaBHTE A IUIH NOTyYAaTeNs B KAHATE CBA3N

4.22. VCTaHOBUTH COOTBETCTBIE MY BHIOM TeIeKOMMYHHKAIHOHHOI CeTH 1 BIIOM

yeayr
. HHTepakKTHBHBIE VCIVIH a) paamnoceTn
2. NINpOKOBeNIaTeIbHbIe YCIVTH 0) TenedonHbIe ceTH
B) TeIEBH3HOHHbIE CeTH

4.23. VCTaHOBHTE COOTBETCTBHE MeKIY CTAHIapTaMIH COTOBBIX CeTeil M MX THIIIUHBIMII
CKOPOCTAMII Nlepe1ayll 1aHHBIX.

1. GSM/EDGE a) lo 300 Mbut/c
2. UMTS/HSPA 6) To 100 Kéut/c
3. LTE/LTE-Advanced B) lo 1 I'6ut/c
4.5G r) o 42 Mout/c

4.24. VcTaHOBHTE COOTBETCTBHE MEKAY TEPMIHAMI 1 HX ONpeIeTeHIAMIL

1. AytenTndukamms a) onpejeneHNe HCTOYHHKA HHPOPMALIN, TO eCTh KOHEUHOTo
N0JIB30BaTe I HIIH YCTpoIicTBa

2. Ile10CTHOCTE JaHHBIX 0) oecneyeHie HeH3MEHHOCTII JJAHHBIX B X0JI€ HX MepeIayll

3. KonduaenmianeHocTs | B) obecreueHne NpocMOTpa TaHHBIX B npuemiaeMoM ¢opmate
JaHHBIX TOJABKO [UTS JIHII, HMEIOUIIX NPaBo Ha JOCTYII K 3THM JaHHBIM

4.25. YcTaHOBHTE COOTBETCTBIE MEKIY TEPMIHAMIL H HX ONpeIeNeHIsIMIT

1. O6mumit k1o a) i poBoit Koz, HCMOIb3yeMBlil 4718 WHpPOBaHIA/ pacIII(POBKIH
HH(OpPMAIIH H MPOBepKH 1H(POBLIX HOAMICei
2. CekpeTHHII KTI0Y 0) mippoBoil KO, COBMECTHO HCMOIb3YeMBIil ABYMA CTOPOHAMH

114 mmdpoBaHns 0 pacudpOBKI TaHHBIX

Illxana onenueanusn pe3yasmamos mecmuposanus: B COOTBETCTRIN ¢ AefiCTBYIONIEIT B
VHIBepCHTeTe OaLIbHO-PeliTHHIOBOIl CHCTeMOil OleHIBaHIe pPe3yIbTaTOB MPOMEeKYTOUHOIT
arrecTaunl OOYHYAlONINXCHA OCYIIeCTBIAseTcs B paMmkax 100-6amieHoil ImKassl, TpH  3TOM
MaKCHMAIBHBIT Oadl MO NPOMEKYTOUHOI AaTTeCTalHH OGYMAIOMIIXCH O OYHOI dopme
00yuenns coctapneT 36 GamwioB (ycraHOBIeHO notoxeHnem I1 02.016).

MakcumaneHell 6amn 3a TecTHpOBaHIE MpencTaBIseT coboil Pa3’HOCTH IBYX YICeN:
MaKCHMATBHOTO Oalia 1o MpoMeKYTOUHOIl aTTecTallNH I JaHHOI opMmsl obyueHns (36) u
MakCHMAaIbHOTO Oata 3a pelieHne KOMITeTeHTHOCTHO-OPHEHTHPOBAHHOII 3axaun (10).

O6uuiii 6am1 mo MPOMEXYTOUHOIT aTTeCTALNH CYMMIpPYeTCs ¢ GalTaMH, MOTyYeHHBIMIT
00yHarOLIIMCS 10 pe3y/IbTaTaM TeKYIIero KOHTPOIIs YCIIeBaeMOCTH B TeUeHie ceMecTpa: cymMma
6aIOB NMEPEBOINTCA B OLEHKY MO MHXOTOMIYECKOIT IIKaTe CIeTyIOmIM 06pa3oM:
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CootBetcTBHe 100-6a1TEHOI I MIXOTOMIIYECKOIT IIKaI

Cyava_6annoe no 100-6arnsHoi wxare Oyenka no ouxomomuyecxkoil uixaie
100-50 3aYTeHO
49 1 meHee He3auTeHo

Kpurepnn onennsaunns pesyasraros TeCTHPOBAHNS:

Kaxaeii tecToBHIl Bompoc B 3aKpBITOIl (OpMe OLEHHBAaeTCAd MO IXOTOMIYECKOl
IIKaTe: BRIMOIHEHO — 1 daau1, He BbIMOIHeHO — 0 GantoB. Kaxiwii TecToBLI BOmpoc (3a1aHue)
B OTKPBITOIl opMe, Ha YCTaHOBJIeHIle COOTBETCTBHS I Ha YCTaHOBIIEHHE MOCTe10BaTENbHOCTH
OLEHHBACTCA II0 IXOTOMHYECKOIT IKaTe: BEIMOIHEHO — 2 6a/Ia, He BBITOTHEHO — 0 §a/1710B.

2.2 KOMIIETEHTHOCTHO-OPHEHTHPOBAHHBIE SEWEL /8

Koxmemenmmuocmuo-opuenmupoeannas 3aoava No |

[IpueMHNK pacmonoxkeHn Ha paccTosmmm | KM OT S-BaTTHOTrO nepeaTyHKa, Hecyias
gactora f= 1900 MI'u. Cuntats, uTo 06e aHTeHHEI PacTioIoKeHsI B CBOOOIHOM IMPOCTPaHCTBE I
HMeroT Ko3dduumentst yeiwtenns Gr = 1. Gt = 2. Haiirir:

@) MOIIHOCTH Ha BBIXOIe NPHEMHO{T aHTeHHb! Pr:

0) aMILTHTY Y 3/1eKTPHUeCKOTo oI BOII3H NIPHEMHOIT AHTeHHBI;

B) HaNpsAKeHHe CHTHATA, NpIUIOKEHHOE Ha BXOJIe NpPHEMHIIKA, eCIH BBIXOJHOE
COMpPOTIIBIeHIE aHTeHHE! 50 OM 1 OHa COrIacoBaHa ¢ MPHEMHIIKOM.

Koxvmemenmmnocmuo-opuenmuposannas 2aoaua No 2

MoGusHbli npHeMHIK pacronokeH Ha PaccTOHNN 5 KM OT 6a30Boil cTaHINM Nt
HCTIOIB3YeT B KaueCTBe aHTeHHbI YeTBEPTHBOMHOBHII Ao, Ha paccrogmmi 1 kv aMILIHTYAA
MEKTPHYECKOro Mok coctasivta 10~ B/m. Uactora 900 My, Haitri:

a) UTIHY U YCIUTeHHe NPHEeMHOIT aHTeHHBI:

) MOIIHOCTB Ha BBIXOJIe MpHEMHOIT aHTeHHE! Pr. ec HCIONb3yeTcA 2-Ty4eBas MOIeThb
PacpoCTpaHeHNs pajIHOBOIH.

Bericora noxseca msiyuaromeit antenns 50 M. npHeMHoil — 1.5 M.

Koxmemenmuocmuo-opuenmuposansas 3aoava No 3

[lnpuna momHoro crmektpa cuctemsl cBssn ¢ UPK cocTasiser 12,5 MI'u. 3ammrHsrnii
4acToTHBII nHTepBan 10 kI'u. ITo1oca yacToT oHOrO Kanaia paeHa 30 kI'u. Onpexemuts uncao
JIOCTYIHBIX KAHAJIOB.

Koamemenmuocmmuo-opuenmupoeannas 3adava Ne 4

CpaBHNTE cNeKTpaTbHYIO s¢dektBHOCTE crictem cBasn FDMA n TDMA. ecmm B
CHCTeMe ¢ HaCTOTHBIM pa3jlefleHHeM KaHATOB I0710ca pabouiX YacToT KaHaa pasua 10 xI'u n
TakiX KaHatoB 3. CKopocTh mepenaun Kaxzoro kaHaza 10 x6mr/c. Crictema TDMA HMeeT
noocy padounx uactor 30 k' i mveet CkopocTh nepenaun 30 k6ut/c. Kaxiasrii kaap cocront
13 3 paboulx HHTepBaIOB.

Koxnemenmmuocmuo-opuenmupoeannas 3adaua No 5

Ilpn  xBagpatypHoii ammmTyIHO-(a30B0I moaymsaunn  (KAM) ucmonssyrores 4
rpajaumn ¢assl CHTHaA, TaK 9TO 0OPA3yIOTCA ABA HE3ABICHMBIX KaHATA CBSA3H, CHH(A3HBII I
KBAZIPaTyPHBIIT, B KaXKIOM 113 KOTOPBIX HCMONB3yeTcs L AMIUTHTYAHBIX 3HaYeHnn curgana (L/2
TOIOKNTEIBHOI NoaApHOCTH 1 L/2 oTpHuaTensHoil noxAprocTH), uroro M=L2. Ilpn L = 2
noay4yaeM m3BectHyio OM-4.

Tpebyerca onpenemutes ckopocts nepenavn B KaHale TOHAABHOI YacTOoTHl B
COOTBETCTBHIL C NpeIaraeMoil Tabmiell 118 MOIYIAIIN CHIrHAIA MeToxoM KAM.
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Ym0 aMmmTy HBIX ypoBHeii (L) 2 4 8 16 32 64 | 128
curgana KAM

F cims. T 2400 2400 2400 2400 2400 | 2400 | 2400

Ynca0 OHT Ha 01HH CHMBOT, logsM

R. our/c

Koxmemenmmuocmuo-opuenmuposanian zaoava Ne 6

B paamokanaze mpH BO3IeiiCTBHH OPraHI3OBAaHHOI IIYMOBOIl MOMeXH (IUTH CphIBe
CHHXPOHH3ALNN KaHaTa CHHXPOHI3ALMII CJI0B) BePOATHOCTH OMHNOKH Ha 6ut p=0.5.

OmnpezemTs 4HCIO H3OBITOYHBIX OHT I, KOTOPOe HEOOXOINMO I00aBHTH K MaKeTy
HHGOPMALNOHHBIX OHT k 118 oOHapykeHHs ommGOK, 4TOOBI 3a BpeMs Mepexaull MaKeTa
BEPOATHOCTE (POPMIPOBAHIIA JOAKHOI KOMAHABI HE IpeBbiata Beamunus P = 107,

Koxmemenmuocmmuo-opuenmupoeannas 3aoaua Ne 7

Bripaznte zxomzepoBckoe cMelleHHNe 4HacToThl Af: B 3aBHCHMOCTH OT 3HAYeHHs
paanagbHOI CKOPOCTH V IBILKEeHIA NMepeJaTdHKa IIH NPHeMHIKA JBYMS CIIOCO0aMIT:

* Yyepes YacTOTY PalNOCHIHAIA H OTHOIIeHHe V K CKOPOCTH CBeTa;

* yepe3 oTHoOMmeHNe V/A, re A — JUTHHA BOJIHBI.

Koamemenmuocmuo-opuenmupoeannas 3aoaua Ne 8

Ecmn curHan mepejaeTcs mo KaHamy CBA3N C LIYMaMH, TO BO3MOKHA JI Nepejada
cooduieHnil Mo 3ToMy Kasamy cBasn Ge3 ommbok? Ecam 1a, To Kakie mapameTps! mepeaui
OTrpPaHHYNBAKT LIVMEI KaHATA CBS3IL

Koxmnemenmuocmro-opuenmuposanran 3aoaua Ne 9

Honb3ysck BeipaxkeHneMm IlleHHOHa I NPOMYCKHOIl CIIOCOGHOCTH KaHada CBA3M
R = AF Logy(1 + P./Py) BeIpasute otHoutenne P./Py, uepes orHomenne h® = 2Es/ N, n Haitmite
BeIpaskeHne 414 h’ kak QpyHKinro otHomenns R/AF.

Haiianre MIHHMAaTBHO-BO3MOKHOE IOCTIDKIMOE 3HaueHNe BedmunHsl h® 118 kanana
cesi3n. Bripasute o1y Bemrunny h’ B 16 u cpaHuTe ee ¢ BemmumHoii h’ = 10,5 1b Tpebyemoii
A1s MONYYeHHA BePOSATHOCTH ommdokn Ha Out p=10° npm nepemave mH(popMarmm
NPOTHBONOIOKHEIMII CHIHalTaMH Oe3 m30brTouHocTi. Kakie 3akimioueHns MOXHO ciaenaTh B
pe3yabTaTe 3TOrO CPaBHEHIS O BOIMOKHOCTAX MOMEXOYCTOHYIBOIO KOAMPOBAaHNIA B KaHalax
cBsA3H?

Koxmemenmunocmro-opuenmupoearnas zaoava Ne 10

Ans aByXaydeBoil MOIeMN KaHala CB3M UIA BPEMEHH 3ala3ibIBaHIs OTHOTO JIyya Mo
OTHOIICHHIO K IPYIOMY Tsan ONPENETHTH HEOOXOMMMBIT Pa3sHOC YacTOT MeXKAY N HeCYIIIMI
YacTOTaMH, INepelaBaeMbIX OJHOBPEMEHHO 1A MOJydYeHHS N-KPAaTHOrO pa3HeCeHHOro Mo
4acToTe npuemMa.

Koxmemenmmuocmuo-opuenmupoeannas 3aoaua Ne 11

s MHOromyyeBoro cHrHama ¢ paccesHHeM M0 3aiepkKe AT I JUTHTelIbHOCTHIO
KaHaJIbHOTO CHMBOJA Tg!

ITocTponTs KPHBYIO MOTEPh B HEPreTHKe PAXHOMIHIM 32 CYeT MeKCHMBOIBLHOI ITOMEXIH
Luex B 1D B 3aBHCHMOCTH OT OTHOLICHNS AT/T.

Koxmemenmuocmuno-opuenmupoearnas 3aoavua Ne 12

A1s MHOroay4eBOro CHIHaJZa C paccesHIeM IO 3aiepikKe AT H UTHTEIBHOCTBIO
KaHaTbHOI'O CHMBOJIA Tk:

OueHNTs BAHAHHE MEKCHMBOIBHOI MOMeXH M HAaiTH Ly, A8 clyuad, Korza Ha
[lepeaade UTHTEIbHOCTD H3IYYEHHA KaHATbHOIO CHMBOJIA YMEHBIIAeTCA Ha BETHUHHY AT T.e.
NepeaTYNK BHIKTIOYACTCA HAa BpeMA AT mepen HilyyeHHeM KakIOoTo CIeAVIONIero KaHAIBHOIO
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cuMBoja. CpaBHHTE C curyamueil mo mn. | 3agaum ¢ VIETOM CTaTHCTHKH IlepenaBaeMbIX
NOCIeI0BAaTEILHOCTEN CHMBOIOB «1» 1 «0».

Koamemenmuocmuo-opuenmupoeansan 3aoava No 13

/18 MHOTOTYWeBOro CHTHaZa ¢ paccesHIeM Mo 3alepKKe AT H IUTHTEIBHOCTBIO
KaHAJILHOIO CHMBOJIA Ti:

C yueToM moBexeHms KpHBoil noTeph Luex mo m.1 3agaun onpenemnTs MakcHMaTbHO-
BO3MOXHYIO CKOPOCTH Ilepellaull KaHATBHBIX CHMBOTOB Ri=1/1y m CKOpPOCTL Mepeznayn
nHpopvamm R 6ut/c B oxHOM KaHaTe 1Ig ClIyuaeB:

- ®M-2 (R =Ry).

— OM-8,

- OM-4;

- KAM-16,
€C pacCcMaTpHBAETCA CeTh CBA3N C BEelHYHNHON paccesHHs Mo 3anepkke At=3 Mkc n
Jonyctumas BeImuHHa Lyes = 1 1B.

Koxmemenmuocmuo-opuenmupoeannas 3aoava No 14
DyHKUNOHATBHAS CXeMa IPHEeMHOro YCTpOTICTBA, PeCTABIEHHOTO HA PHCYHKE.

Pk Bastue
’ NepemHoxuTeNs — %
Curnan : »
¢ O9PK
—_—

UrsinQ2nft +g, ) 5
) 1] —

- Uesin(2nfr +q, )

Pric. n-KaHAIBHBIT CHHXPOHHBIT AeMOIYIATOP

[IpuniMaem, 4TO B KakIOM YaCTOTHOM KaHaTe HCTIONMBb3yeTCa (ha3oBas MaHIITYISIIS
pamnocuraana Ha 180° (OM-2). Ha BXxoxe MHOrOKAHATBHOIO CHHXPOHHOTO IeMOAYIATOpa
JefiCTBYeT CHrHaIl

Um(t) S ZE=1 Uc Sin(znfk + ‘pk)!
fi = fy + AF,,

rae . Te AFx — nommteposckmii casur nepeaBaeMoil 4acTOThI fl;i. 0= Qk(t)+
Pko, TII€ Q(t) MPHHIMAET 3HaUeHNe () IIN T IPH MAHIITY TSI pamocHrHana, Ok, — HauaIbHas
haza paxmocuruana B k-om yacTotHOM KaHaTe.

Ha Bxoze cxems (picynok) B momoce wactor Af JeiCTBYeT WIyM ¢ paBHOMEPHOIi
CIeKTPAIbHOII INIOTHOCTBIO N,.

[Tokaxire, 4To Ha BXOze HHTerpaTopa ¢ CHHXPOHHBIM Pa3psoM (HarpHMep, JUld KaHata
9acToTHl f;) mpn Uy/2 = | cnekTpansHas MIOTHOCTE LUIyMOB B BiLIeonoroce Ovzaer paBHa 2 No.
Hapucyiite rpadux cnextpamsmoii mioTHOCTI IIyMa Ha BXOJe HHTErpaTopa ¢ CHHXPOHHBIM
pa3psaIoM.

K'o.1mememuuommo-opuenmupoeaunnﬂ 3aoaya Ne 15
(OYHKINOHATEHASA CXeMa MPHeMHOTo YCTPOIICTBa, NIPeICTABICHHOTO HA PHCYHKE.
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Puc. n-xaHanBHBIT CHEXPOHHEI JeMOIyIATOp

[Ipunivaem, 4TO B KakI0M 9aCTOTHOM KaHATe HCTIONIb3yeTcs (hazoBas MaHUITYIAIIA
pamiocnrHata Ha 180° (OM-2). Ha BXoze MHOroOKaHAILHOTO CHHXPOHHOTO IeMOIy/lsTopa
AeICTBYeT CHIHA

UBx(t) = 2;(?':1 Uc Sin(znﬁc T (gk)-

| ]
rie fic = fic + AF”*‘ s THe AFn. — AOILTePOBCKHII CIBHT TepeaBaeMoil YacTOThI fk. Or= Qx(t)+
Pko, TI€ Qk(t) MpHHNIMaeT 3HaAYeHIe 0 1WIH T IpPH MAHHIYIALIH PaIloCHTHANA, Pk, — HAYaIbHAS
}a3za pamocnrrana B k-oM yactoTHOM KaHaTe.

Ha Bxoze cxems! (pucyHok) B momoce wactor Af JeIICTBYeT WIYM C paBHOMEpHOIl
CHEeKTPaIbHOII ILIOTHOCTEIO No.

Onpezemmre monocy MPONMYCKAHNA HHTEIpaTopa ¢ CHHXPOHHBIM pa3psAaoM JUIf
ATHTEIPHOCTH KAaHAIBHBIX HMITYJIBCOB Ty. H HAIAITe OTHOMISHIIE MOIIHOCTEll CHIHAI-IIYM Ha
BBIXOJ€ HHTETpaTopa ¢ CHHXPOHHBIM PAa3psAIOM Yepe3 OTHOLISHIIe 3Heprun BXoaHoro onra Py,
(P=U.2/2, Uc - aMmINTyza BXOZHOTO UIA CXeMb pamiiocnrHana Ha wactote f;),
CIIeKTPAIBHOIT IFIOTHOCTH ryMoB Np Ha BXOJIe CXeMEl.

Komvmemenmnocmuo-opuenmupoeannan 3aoaua Ne 16

Cucrema TaKTOBOI CHHXPOHIZALNN He J0JDKHA YXYAIIATe OTHOLIEHNE CHIHAI-IIYM Ha
BEIXOZE HHTEIrpaTopa C CHHXPOHHBIM pa3psgoM Gomee wem Ha 0.3 ib. Onpezennts
MAKCHIMATBHYIO JIOMYCTHMYIO IOTPELIHOCTh CHCTEMBI TaKTOBOI CHHXPOHIBAIINH AT B
MPOLSHTAX MO OTHOWICHHIO K ATHTEIbHOCTH CHMBOJIA T.

Ko.tnrememnHocumo-opnemmmocaﬂnaﬂ saoawa Ne 17

3azaHa HecTaOHIBHOCTD YaCTOTHI T€HepaTopa TaKTOBOIl YACTOTHI NMpHEMHIKA, paBHAS
10*  otHOCHTenBHO TaKTOBOIN YacTOTBI MPHHIMAaeMbIX CHMBOJIOB cCHTHada. Iloche
MEPBOHAYATLHOTO ()a3sHPOBAHIA B MPHEMHNKE TAKTOBBIX HMIYTBCOB C HAYalIoM H KOHHOM
TIPHHIMAEMBIX CHMBOIOB CHI'HAIA 110 NpeaMOyIle reHepaTop TAKTOBOI YaCTOTH B NpHEMHIKe He
MOICTPaNBaeTCA MO NPHHIMAEMBIM HHGOPMAIHOHHEIM CITHATAM.

OmnpeziennTs yepes Kakoe umnciI0 NPHHIMAEMbIX CHMBOJIOB CHIHA/Ia CMelIeHIle TaAKTOBBIX
HMIYIBCOB  CHCTEMBI  CHHXPOHH3AINNI  TAKTOBOH  YacTOTHI  OTHOCHTEIBHO bpoHTOB
IPHHIMAEMbIX CHMBOIOB JIOCTHTHET JOMYCTHMOIT BeTHUIHE B | %.

Koamemenmrocmmuo-opuenmupoeannas 3aoaua No 18
Jiis  cucTeM  HaseMHONl pammOCBS3M C  MOGILTBHEIMI TepMIHAIaMIL, KOTOpkle
XApAKTEPH3YIOTCA BCEHANPABTEHHBIMII TePeJAlOIIMH 1 NPHEMHBIMH aHTEHHAMI 0a30Boii

CTAHIHII M TePMIHAIOB (B a3sHMYTalTbHOIl ILTOCKOCTH IUIN BO Beeil chepe), ncrnoab3ys
_ PnGaSap _ PnGnGppa?

C " il
BEIpaKeHIe 4mr2L (4m)?L 11s MomHOCTH moOTe3HOro CcHrHamza Ha BEIXOJ1e
NPHEMHON AHTEHHBI, ONpeNeNNTh KaK IPH OXIMHAKOBEIX Po, r 1 L Oyaer m3meHsTscs
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MIPHHIMAaeMas MOITHOCTh CHIHAJIA MIPH H3MEeHeHHH JHANa30Ha YacTOT PO THHIIN.
Kakme 1amamasoHs! 4acTOT: MeTpOBBII, JelHMETPOBHIl, CAHTHMETPOBBII 1IN
MIULTHMETPOBBIIl ABIAIOTCA HalboIee BHITOIHBIMH IIPH CO3IAHMH TAKIX CHCTeM pajanocBs3n?

Koamemenmuocmuo-opuermupoearnnaa zaoava Ne 19

B ceTn cBa3m nHTEpBAT paccesHNs MO 3a1epKKe MPHHIMAEeMOro MHOTOTYyUeBOk0 CHIHATA
paBeH 3 mikc. /11 OopeOBI ¢ 3aMHpPAHHSAMH CHTHala KaXIblii CHMBOJ KOZOBOTO CJIOBA C
HCIpaBIeHIeM OMINOOK MOCIe0BaTeIbHO MepetaeTcs Ha CBOeil OTIeIbHOIl YacTOTe TaK, YTO0BI
CHMBOJIbI KOIOBOTO CJI0Ba 3aMHpaIH He3aBHCHMO. OnpenemnTs MHHHMAIBHEIT HeOOXOINMBIIl
Pa3s’HOC MeXKIy JacTOTaMIL

Koxmemernmuocmuo-opuenmuposansasn zaoaua Ne 20

B cetn cBsa3n, pabotaromteit B ananasone uactor f=2 I'T'u (aamHa BomHel A = 15 cM)
MOOIH/IBHBIIT TEPMHHA MPHHIMAET OTPaKeHHBIE OT OKPYKAIONIIX MPeIMeTOB CHIHAIBI 6a30BOil
CTaHLIII B VITIOBOM CeKTope 1o aznmyty 180°.

OnpenernTes NPOCTPAHCTBEHHBIT Pa3HOC MEKIY IABYMS aAHTEHHAMH MOOIIBHOTO
TepMIHAIa B TOPH3OHTAIBHOIl MIOCKOCTH 114 olecrnedeHNs IBYKPATHOTO MPOCTPAHCTBEHHO-
pa3HeceHHOro mpHeMa.

Koamemernmuocmro-opuenmupoearnnan saoava Ne 21

B cetn cBs3u, pabotaromeil B amanazode yactor f=2 I'T'u (wmmHa BomHEl A = 15 cm)
MOOIUIBHBII TepMIIHA NPHHIMAET OTPaKeHHBIE OT OKPYKAIONUIX MpeIMeTOB CHIHAIBI 6a30Boil
CTaHIHH B YIJIOBOM CeKTope o aznMyty 180°.

OnpenennTs Kakoil MyTh J0/KeH NPOIITH MOOH/IBHEIT TEPMITHAT, YTOOBI IPHHIMaeMBIil
CHIHA H3MEHIICA OT HeKOTOPOIT MAKCHMAIBHOI aMILTHTYIB 10 MHHIMAILHOIL.

Koxnemenmuocmuo-opuenmupoeanxaa saoava Ne 22

B cetn cBa3m, paGotaromeii B miamazode uactor f=2 I'T'm (1mimHa BoaHBEI L = 15 cM)
MOOIH/IBHBIT TePMHHAT MPHHIIMAET OTPaKeHHBIE OT OKPY/AKAIONIIIX MPeIMEeTOB CHTHAIB 6a30BOil
CTAHIIHH B YIJIOBOM CEKTope 1o asumyry 180°.

OrmnpezeanTs MpH CKOPOCTH ABIKEHHA MOOILTBHOTO TepMiHaza V = 20 KM/Y onpexenTsh
HHTepBajl BPEMEHHOI KOrepeHTHOCTH IMPHHIMAeMOro CHIHalda Kak HHTEPBAl BpPEMEHIH, B
KOTOpOM orndaronias CHrHajla COXpPaHseT CBOK MOIAPHOCTH OTHOCHTEIBLHO CPeIHero 3HAueHHs
3aMIPAIOIIETO CHTHATA.

Komnemenmunocmuo-opuenmupoeanras zaoava Ne 23

IIpom3senTe npeodpaszopanie cHraaza Ha npuMepe OFDM-cncTeMsl nepesaun ¢ IByms
QPSK-moaynatopamir. QPSK-moaymamis midpoBoro ciriaia cBOANTHCS K MPeodpa30BaHIIo:

=00 — —1-1j;

=01 — —1+1y;

- 10— +1-1j;

=11 - +1+];j.

Hcexomnsii curyan: a = [01 01].

Koxmemernmmnocmuo-opuenmuposarnan 3aoaya Ne 24

IIpom3BeanTte npeodpa3zoBaniie ciuruaia Ha npiaMepe OFDM-cncTeMsr mepeaun ¢ I8yms
QPSK-moaynsropamn. QPSK-moxyaamia mippoBoro ciHraana CBOANTHCA K Mpeodpa3oBaHIIo:

- 00— -1-1j:

=01 = -1+l1y;

- 10 — +1-1y;

- 11 — +1+];.

Icxoxnsri curnan: a = [11 00].



Koxmemenmmuocmuo-opuenmupoeannas 3adaua Ne 25

3a1aHa HeCTaGILIBHOCTB YacTOTHI TeHEpPaTOpa TAKTOBON YaCTOTHI NpHeMHIIKA, paBHas
10" oTHoCHTeNTBHO TaKTOBOIT  WACTOTHI NPHHIMAaeMBIX  CHMBOJIOB cHrHaga. [locie
NEPBOHAYATHHOTO (pa3POBAHNS B MpHEMHNKe TAKTOBBIX HMIIYIbCOB ¢ HAYATOM 1 KOHHOM
TPHHIMAEMBIX CIIMBOJIOB CHIHA7a MO MpeaMOyJle reHepaTop TAKTOBOII YaCTOTHI B NPIHEMHIKe He
MOACTPANBAeTC N0 MPHHIMaeMBIM HHPOPMAIIOHHBIM CHTHATAM.

Onpenemits Yepes Kakoe IICIO MPHHIMAEMBIX CHMBO/IOB CHIHATA CMeIIeHIe TAKTOBEIX
HMITYIECOB  CHCTeMbl  CHHXPOHH3AaIIH  TAKTOBOIl  YACTOTHI  OTHOCHTETBHO (porTOB
IIPHHAMAEMBIX CHMBOJIOB JOCTHTHET JOMYCTHMOIT BeIHYHHEI B 1%.

Koxmemernmuocmuo-opuenmuposannas 3aoaua Ne 26

MoOmibHBIil MpHeMHIK pacmonokeH Ha PAcCTOSHHI 5 KM 0T 6a30Boii CTaHUHH H
TICNIOAB3YeT B KaueCTBe aHTeHHbI 4eTBEPTHBOHOBKII Anmoab. Ha pacctosmmm 1 kv aMILTHTYIa
3eKTPHIECKOro mos coctasmaa 10~ B/m. Yactora 900 MTIu, Haiiti:

a) JUNIHY I YCHJIeHHe PHEeMHOIT AHTeHHBI:

0) MOIHOCTE Ha BBIXOJe NpHEMHOII aHTeHHs! Pr, eci HCTIOJIB3YyeTCs 2-TyueBas MOeTh
PacmpocTpaHeHNA PaIHOBOIIH.

BeicoTa noaseca m3myuaroneit anTernsr 50 M, npieMHoit — 1.5 M.

Koxmemernmmocmuo-opuenmupoeannas 3aoaua Ne 27

Ans MHOTOIY4eBOTO CHIHaZa ¢ paccesHIeM IIo 3alepiKKe AT H UIHTEIBHOCTBIO
KaHAJIBHOTO CHMBO/IA Ty:

OLeHHTh BIHAHIE MEKCHMBOTHHON MOMEXH H HAfTH L., 118 Ciyvad, Korja Ha
fiepelave JTHTEeIBHOCTh H3TyYeHHS KaHATILHOTO CHMBOJA YMeHBIIAeTcs Ha BeINYHHY AT T.e.
TIEPEZIATHIIK BRIKTIOUACTCA HA BpeMsa AT mepell H3TydYeHHeM KakIOTo CleAYIONIEro KaHATbHOTO
cumBona. CpaBHHTH ¢ cHryammeii mo m. | 3azaunm c Y4eToM CTaTHCTHKH IepeJaBaeMbIX
MOCIeI0BATEILHOCTEI CHMBOIOB «1» 1 «Ox».

Koxmemenmmuocmmuo-opuenmupoeannas 3adaua Ne 28

Ecmi curnan mepenaercs mo KaHamy CBA3M C LIYMAaMIL, TO BO3MOKHA il nepejada
Coo0mIeHIiT N0 3ToMY KaHaly cBA3H Ge3 ommbox? Ecmn 1a. To xakie napamMeTpsl nepenavun
OTPaHIMYHBAIOT IIYMBI KaHAlIa CBSA3IL.

Koxmemernmuocmuo-opuenmupoeanrnasn 3aoava Ne 29

Hlnpuna nomsoro cmektpa cuctems cean ¢ UYPK cocrapnser 12.5 MT . 3alTHEIL
dacToTHbII HATepBat 10 k1. IMTooca yacToT oaHOro KaHaza paeHa 30 k['u. Onpexenuts uicto
JOCTYINHBIX KAHATOB.

Koyvnemenmuocmuo-opuenmupoeannaa 3adaua Ne 30

A1 MHOTOTy4eBOro CHrHaZa ¢ paccesiHieM IIo 3anepXkKe AT H JIIHTeIbHOCTBIO
KaHaJILHOTO CHMBOJIA Tk:

C yueTom noBeneHus KpuBoii noreph Lyex mo m.l 3azaum OINpeaeIiTh MaKCHMAaIbHO-
BO3MOXHYIO CKOPOCTh Tepelaull KaHAIbHBIX CHMBOTOB Ri=1/Tx m ckopocTs nepeaaun
nHpopmawim R 61T1/c B 021HOM KaHaTe IS CiTyuaes:

—®M-2 (R =Ruy),

— OM-8,

- OM-4:;

- KAM-16,
€CTIL pacCMaTpHBAeTCs CeThb CBA3N C BEMNYHHON paccessHHs IO 3amepikKe AT=3 MKC n
JomycTHMas BeanuiHa Lyes = | ab.



[IIka1a omeHHMBAHHS pelleHHS] KOMIETeHTHOCTHO-ODHEHTHPOBAHHOIN 3aJavu: B
COOTBETCTBHH C JeiicTBYIoMIeil B YHHBepcHTeTe Oa/LTbHO-PEIITHHIOBOIl CHCTEMOIl OlleHHBaHHe
pe3yIbTaTOB IPOMEKYTOUHOIl aTTecTalllll oOydalollIXcs OcyllecTBiasferca B pamkax 100-
OarTbHOIl INKAZBL, MNPH  3TOM MAKCHMATBHBNT Oall MO NPOMEXKYTOUHOI AaTTeCTALH
oOyuaronnxcs no ouHoii gopme 00yueHns coctaBageT 36 6anoB (YCTaHOBIEHO nonokeHneM I1
02.016).

MakciManbHOe KOTHYECTBO OAlIOB 3a pellleHHe KOMMeTeHTHOCTHO-OPHEeHTHPOBAHHOI
3azaun — 10 GammoB. bamn, momydeHHsNi oOydaronmiMcs 3a pellleHHe KOMIETeHTHOCTHO-
OPHEHTHPOBAHHOII 3aJaul, CYMMHpYeTcs ¢ OalioM. BBICTABIEHHBIM €MV IO pe3yibTaTaM
TeCTHPOBAHHA.

OOnmit dana mpoMeXyTOYHOIl aTTecTallNl CYMMHpYyeTcs ¢ OaLtaMu, IOTYYeHHBIMH
00YyUaIONIIMCS 10 Pe3yIbTaTaM TeKyIIero KOHTPOIIA YCIIeBaeMOCTH B TeUyeHHe ceMecTpa; CyMMa
6aJ1710B MepeBOANTCA B OLIEHKY MO AMXOTOMHYECKHIT IIKaIe CIeTYIOMHM 00pa3oM:

CooteetcTtBie 100-0a7IBHOI I JHXOTOMHIYECKOIT IKAT

Cyava 6arroe no 100-6arivHoil wxkaie Ouerra 1o OUxXomoMu4eckoil wxaie
100-50 3aUTeHO
49 11 MeHee He3auTeHo

Kpumepuu ouenusanus petien ua KoMnemeHnMHOCMHO-0pUeHMUPoEaHHoll 3aoauu

10-9 Haa10B BBICTaBIATCA OOYUAIONMIEMYCs, eClTH pellleHHe 3aJaull JIeMOHCTPHpPYeT
r1yOoKoe MOHHMaHIe oO0ydJarolImMcA MNpelIoKeHHOI NMpodleMbl H pa3sHOCTOPOHHee ee
paccMoTpeHHe; paboTa mpeiacTaBiafeT coOoil JOrHYHOe, ACHOe H MpIH 3TOM KpaTKoe, TOYHOe
OMHCaHNe XOJa pelleHHs 3aj1aun (MoCIeIoBaTeIbHOCTH (IUTH BBIMOTHEHNSA) HeOOXOIIMEIX
TPYAOBBIX JefiCTBHIT) H (GOPMYIHPOBKY A0KAa3aHHOTO, NMPAaBHIBHOTO BHIBOAA (OTBETa): MpH
3TOM O00y4aloIIIMCH TMpeNlToKeHO HEeCKOIbKO BAapHAHTOB pelIeHHs I OpHIHHAIBLHOE,
HeCcTaHIapTHOe pelleHHe (1TH Hanbonee 3¢ ¢eKTHBHOe, N HandOIee pallOHANBHOE, IIH
ONTHMAIBHOE, /I eIIHCTBEHHO MpPaBHIbHOE pelleHNe); 3ajaya pellleHa B YCTAHOBIEHHOE
npernojaBaTesieM BpeMs I C ONepeKeHHeM BpeMeHIL.

8-7 banna BeicTaBaseTcs oOydalroLIeMycs, eCIH pellleHHe 3aJaull JIeMOHCTpHpYeT
NOHIMaHIe 00yJaounMes MpeUToKeHHOI Mpo0IeMsl; 3a1a4a pellleHa THIIOBBIM Croco0oM B
YCTAaHOBJIEHHOE MpelonaBaTeleM BpeMms: HMeIOT MecTo oOmme ¢passt u (1)
HecylllecTBeHHbIe HeJ0UeThl B OMIICAHII X0/1a pellleHHs I (IU1H) BBIBOA (OTBeTa).

6-4 danna BeIcTaBIAeTca OOyHAKOIIEMYCH, eCIH pellleHHe 3aJadl JeMOHCTpHpYeT
MOBEPXHOCTHOE MOHIMAaHHE OOydaloumMcs NpeUIOKeHHOIl MpodieMbl; OCYIIecTBIeHa
TNIOMBITKA IIA0OHHOTO pellleHHs 3aJayll, HO MNpH ee pellleHHH JONMYLIeHbl OMmMOKH M (IUTH)
NPEBBIIEHO YCTAHOBICHHOE MperoaBaTeIeM BpeMi.

0-3 6a1710B BEICTaBIfETCA OOYUAKOIIEMYCH, €C/Il pellleHHe 3aJaull JIeMOHCTPHpYeT
HeIMOHIMAaHIe OOYUAIOUIIMCS MpeLTokKeHHOIl NpodaeMsl, N (IUTH) 3HAUNTETBHOE MECTO
3aHHMAIOT obme (pa3sl H roIOCIOBHBIE pacCyKIeHNA, U (IUT) 3a1a4a He pelleHa.



