[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

®WO: AnapoHoB Bnagumup FepmaHoBuy MHIHOBPHAVKH POCCHI
[lomxHocTb: 3aBeaytowmii kadheapon
[ata nognucanus: 01.09.2024 19:11:33 IOF0-3aIl'[a,lIHI:Iﬁ FocynapCTBeHHLIﬁ YHHBEPCHTET
YHUKANbHBIA NPOTrPAMMHbIA KITHOY:
a483efa659e7ad657516dalb78e295d4f08e5fd9

YTBEPX/IARO:
3aBeqyronuii kadepoii
KOCMUHECROD) IPUOOPOCTPOEHUS H

CHCTEM CBA3W

~F77— BI. Aumporos
(no;yﬁ: )
« 0 » . 4 20(4r.

OIIEHOYHBLIE CPEJICTBA
JUISL TEKYILETO KOHTPOJIA YCIEBAEMOCTH H

NPOMEKYTOYHOH aTTecTalnn 00yJarmuxcs
10 JUCIHIUTHHE

Cranjiaptsl H 000pY/I0BaHHE CHCTEM H MOOHIILHOI CBI3H
(HaumeHoeaHe OUCHIMAUHBT)

11.03.02 ITapoKOMMYHHKAIIHOHHEIE TEXHOJIOTHH I CHCTEME] CBA3H,

HaOpaBICHHOCTE (Ipodiuis) «CHcTeMBI MOOHIBHOI CBAZMY
(k00 u Haumenoeanue OITOI BO)

Kypck — 2024



1 OIHIEHOYHBIE CPEJICTBA JJIsA TEKYIIETO KOHTPOJISA
YCIIEBAEMOCTH

1.1 BOITPOCBI H 34/JAHHA B TECTOBOH ®OPME

Paszden 1. Medxwcoynapoonvie u Hayuonambhvle opeanusayui no cmaOapmMuayul 6
obnacmu UHGOKOMMYHUKAYUOHHBIX MEXHON02UiL.

Bonpock! B 3akpeIToii opme.

1.1. Kakoif craTyc HMEIOT CTaHZAPTHL, NPHHUMAEMBIE MeXIyHapoIHBIM COI030M
anekTpocsasn? Beibepure oauu oTBeT:

a) PexoMeHmaTe b HbIi

0) 3akoHomaTEILHBIN

B) O0s3aTebHBIH

[.2. TocynapcTBeHHBI KOHTPONL 3a COGNIOACHHEM 06s3aTeIbHBIX TpeboBanuii
TEXHHMCCKHX PET/IAMEHTOB, HAIMOHAIBHBIX W MEXIOCYIapCTBEHHBIX CTAHAAPTOB SBISACTCH
....... AeATenbHOCTH (De/IepaibHOTO areHTCTB M0 TeXHHYECKOMY peryiuposanmio? BriGepure
OJIUH OTBET:

a) HampaBlIeHHEM

0) 3amaueit

B) TOJTUTUKOM

r) 001acThI0

1) TIeNTBIO

1.3. Kto orBeuaer 3a ompenenenue obmieit TexHuueckoii momutukn MCO u pelieHue
OCHOBHBIX BOMPOCOB €¢ JiearebHocTH? BeiGepuTe o1MH 0TBET:

a) reHepanabHas accambiies

0) coer UCO

B) cekperapuat UCO

I') TEXHHYECKHIT KOMHTET

n) pabouas rpymnmna

1.4, KTo BbICTYmaer yupemmnTeseM MekKrocyJapCTBEHHBIX TEXHHYECKHMX KOMHTETOB I10
cranaprusaiuu’ Beibepure oaun oTBeT:

a) MexkrocyiapcTBeHHBII COBET MO CTaHIaPTH3AITHH

6) IMpoduneHoe MUHHCTEPCTBO

B) [IpaBuTenscTBo

r) CooTBETCTBYIONINIT TEXHUUECKHIT KOMHTET

1) 'ocynapcTBeHHBII OpraH 1Mo cTaHaapTU3AINN

1.5. DenepanbHoe areHTCTBO MO TEXHHYECKOMY PETYIHPOBAHHIO ABISETCA ........
a1eMeHTOM CHCTeMbl OpraHoB M cyx0 cranmaptusanun Poccuiickoit ®egeparmn. Bribepure
OJIHH OTBET:

a) CTPYKTYPHBIM

0) cocTaBHBIM

B) D YHKIIHOHAILHBIM

I') 3aKOHOJATeILHbIM

1) perHoHaIbHBIM

Bonpockl B oTKpbITO# hopme.

1.6. 3anonHuTe Mpomyck:

DKcnepTH3a MPOEKTOB HAIMOHAIBHBIX CTAHIAPTOB PocCHIiCKOI Denepanyu ABIAETCH
TK no cranaaptusanum.



1.7. 3anonHuTe npomyck:
PaspaboTka cTaHZapTOB Ha HIEKTPOTEXHHUECKYIO TPOAYKIHMIO — OCHOBHASA I1e/ib PaGoThI

1.8. 3anonuuTe npomnyck:
MexnynaponHas opraHu3aius Mo cTaHAapTH3AINH CO3/aHa B roay.

1.9. 3anonuuTe nponyck:
Pemenns MexkrocyrapcTBeHHOTO  coBeTa MO CTAHJapTH3AINH, METPOJIOTHH H
cepTH(UKAIMH NPHUHHMAIOTCS

1.10. OTBeTBTE Ha BompocC:

BeipaGotka ¥ cornacoBaHMe NPHOPHTETHBIX HampaBieHHiT M (GOPM  COBMECTHOI
ACATCIBHOCTH ~ MEKTOCYIapCTBEHHOTO — COTPYAHHMYECTBAa B  00IacTH  CTaHJapTH3AINH,
METPOJIOTHH U CEPTU(DHUKAIMH ABJIACTC MexrocynapcTeeHHoro cosera?

Bonpocel Ha ycTaHOBIIEHHE TTOCIIE0BATEILHOCTH.

L.11. VcTanoBuTe NpaBHIBHYIO MOCIEN0BATEILHOCTD JIEMEHTOB (noneii) coyxebHoTO
¢peiima, ncronb3yloniero HHGOPMAIHOHHBIE 3TEMEHTHI H (PHKCHPOBAHHBIE MO,

a) Konrposs ¢peiima

0) IponomxkurensHoCTh (peiima

B) Anpec Ha3HAaYCHUs

r) Aapec HCTOYHHKA

1) MAC-anpec 6ecripoBoiHoii cetn — (BSSID)

e) @ukcupoBaHHOE T10JIE

*) Undopmalinonusie 31eMeHThI

1.12. VcTanoBUTE TNpPaBHIBHYIO TIOC/IENIOBATETBHOCTE 3IEMEHTOB BXOIHOIO TpakKTa
CXeMblI nepenaqu udpoBoii nHdGopmarmm.

a) Konep kanana

6) Ucrounnk mmdporoii nadopmarmu

B) Konep ucrounuka

r) Moaynsatop

1.13. YcraHoBHTE NpaBWIBLHYIO MOCIEIOBATEIBHOCTh ATANOB npolecca  rnepeadn
JIAHHBIX B TEJIEKOMMYHHKAIIHOHHOI BBIYHCIUTENLHONH CETH, HAYMHAsS C MOMEHTa TeHepaliu
HHpOpMAIIMHY HCTOYHHKOM U 3aKaHYHBas MOMEHTOM e MOTpebieHus ajzpecaTomM.

a) IlpueM u nemoaynsnms curuana.

0) MapmpyTu3aims u BeIGOp 1yTH nepeiavm.

B) CixaTHe U KOJMPOBaHHE JaHHBIX.

r) Moaynanusa u nepenaya curHana.

1) JIekoJUpOoBaHHE U BOCCTAHOBJICHUE JaHHBIX.

1.14. YcTanoBuTe MpaBHIIbHYIO TOCIEI0BATENLHOCTE (HOPMHPOBAHHS ¢peiima TaHHBIX.
a) 3arosioBok ¢peiima.

0) Teso dpeiima.

B) [locnenoBateIbHOCT IPOBEPKH Kazpa.

1.15.  VcranoBute  npaBHIBHYIO — MOCIENOBaTEIBHOCTh  JEMEHTOB  MOJIEIH
0ecrnpoBOIHOTO KaHaJIa CBA3H C TIOMEXaMH.

a) Uctounuk nndopmarmu

0) JIunus cBa3u

B) Ilpuemunk uapopmanuu



r) UcTounnk nomex

Bonpockl Ha ycTaHOBIIEHHE COOTBETCTBUAL.
1.16. YcTanoBHTe COOTBETCTBHE MEKIY TEPMHHAMH M UX 3HAUCHUAMH.

1. HacrorHo-Tepputopuansioe | a) leorpaduyeckuii paiion, B koTopom oriepaTop

IUTAHHPOBAHHE NpPeI0CTaBIACT YCIYTH CBA3H

2. YactoTHO-TeppuTOpHaBHLIi | 6) PacnpeneneHne u HCMoOIb30BaHNE YaCTOTHOTO CIIEKTpa B

pecypc npeieNiax onpeaeJeHHO TeppUTOpHH

3. YacrotHas 3¢ ek THBHOCTE B) [Toka3aTens, xapakTepu3yIONMii HHTEHCHBHOCTh
HCIT0JIb30BaHHUA YaCTOTHOI'O CIIEKTPa

4. 3oHa o0cTy:KUBaHMs 1) COBOKYIHOCTb YacTOT, BBUIEIIEHHBIX /I paboThI CETH
MOOMJIBHO# CBA3H

[.17. YcraHOBHTE COOTBETCTBHE MEXKIY MOHATHAMH H HMX ONpEIENEHHAMH B 00JIacTH
9aCTOTHO-TEPPUTOPHAILHOTO TJIAHUPOBAHMS B CHCTEMAX MOOWILHOIT CBA3H:

1. HacroTHas coTsl a) COBOKYIHOCTb YaCTOT, BBIIEIEHHBIX IS
(GYHKIIMOHHPOBaHHSA CeTH MOOMIIBHOIM CBsI3M

2. YacToTHsIi pecype 0) OTHOmIEHNE YHCIIa HCTIONE3YEMBIX YaCTOTHBIX KAHAJIOB K
001IeMyY YUCITY JOCTYIHBIX YaCTOTHBIX KAHAIOB

3. Koapdpunmenr gacrotHoro B) Tepputopus, nokpeiBaemas oo 6a30B0ii cTaHIMeiH ¢

MOBTOPEHUS HCTIOJIb30BAHUEM OTIPEJIEIEHHOTO Habopa YacTOTHBIX
KaHaJIOB

4. YacrorHas 3(dekTHBHOCTS r) ITokasaTtenb, Xapak TepU3yIONIHiI HHTEHCUBHOCTE
HCII0JIb30BaHHA YaCTOTHOIO CIIEKTPa

1.18. YcraHoBuTE COOTBETCTBHE MEXKLY TEDMHHAMH M HX OTPE/IeICHIAMH, CBA3AHHBIMU
€ YaCTOTHO-TEPPUTOPHAIBLHELIM IUIAHHPOBAHHUEM B CHCTEMAaX MOOH/ILHOM CBI3H:

1. HactoTHsIi nian a) COBOKYITHOCTb YacTOT, BBIIEJIEHHBIX I paboThI ceTH
MOOWJILHOH CBS3H

2. YactoTHsIi pecype 0) INoka3aTennb, XapakTepu3yIONMii MHTEHCHBHOCTh
MCTI0JIb30BaHMA YaCTOTHOTO CIIEKTpPa

3. YacToTHbIi1 KaHa B) Pacmipeniesienue n MCIIONB30BaHHE YaCTOTHOTO CMIEKTPa B

npesienax onpeaeeHHOH TepPpUTOPHH

4. YacrotHas ek THBHOCTE r) OTAenbHas MoJ10ca YacToT, HCMOJb3yeMas /1A nepeiayn
CHTHAJIOB B CETH

1.19. VcranoBute COOTBETCTBHE MEXAy MOICIIAMH pacyeToB M XapakTepoM
OTpPE/IC/FIEMBIX ~ MEIMAHHBIX ~3HAYCHWHl TI0TEPh M  HANPHKEHHOCTH TOJS  JUIi  TPace
NIPEANOJIaraeMoro pailoHa pa3BepTheIBAHHA CHCTEM COTOBOII CBA3H.

1. CraTucTueckue Mozeau a) Mennanuble 3Ha4YeHHA TTIOTEPh MONYYEHBI IS KOHKPETHBIX
TEPPUTOPHI
2. JleTepMHHHCTCKHE MOJIEIH 0) Heobxomumo BhINOIHATE KanHGPOBKY MapaMeTpoB Juis

TIpeJINoJIaraeMoro paioHa

B) He yuntsiBaiotcs cnenmiduyeckue ycaoBus paiioHa

r) YYUTBIBAIOTCA 0COOEHHOCTH TEPPUTOPHH H €€ 3aCTPOHKH B
CIeIHAIBHO# 0a3e TaHHBIX — IHPOBOI KapTe MECTHOCTH

1) YunTteiBaeTcs AuQpakiua Ha 31aHUIX

1.20. YcranoBuTe cOOTBETCTBHE MEXTy IPYyNNamMu Mojeleil pacueToB HaIpsKeHHOCTH
MOJISL M UX THITAMH.

1. CraTHcTHYECKHE MOIEIN a) Moznens Okamypa

2. JleTepMHHUCTCKHE MOJIEITH 6) Mozesns Jln




B) Mozens Yonduma — Mkeramu

r) Mozens Keua — Bepronu

Paszoen 4. Texnonoeuu nepedauu ungopmayuu 6 cemsx MobUIbHOI CEA3U.

Bompocs! B 3akprIToii hopme.

4.1. Ilpu xBanparypHoii $ha3oBoii MaHMTYIAINH YeMy COOTBETCTBYIOT 3HaueHUs (ha3bl
H3IIy4aeMoro curiana? Beibepure oMH OTBeET:

a) JIsym 6uram undopmaiun

0) Omnomy 6uty nadopmarnuu

B) Uetsipem Outam uudopmanuu

r) Bocemu Gurtam uadopmanmm

4.2. Kak pasznenstercs moTok nu(poOBLIX JAHHBIX HA BXOJE KBaJIpaTypHOTo (a3oBoro
Monynatopa? Beibepure oauH oTBeT:

a) [ToTok TaHHBIX JEIUTCA HA YETHIPE MOTOKA GHT

0) IToToK TaHHBIX JEIHUTCSA HAa YETHBIE U HEUETHBIE GHUTHI

B) [ToTOK JaHHBIX He JenuTCA

r) lloTok naHHBIX He JenuTcs Ha 2 cHH(a3HbIX 1 2 KBaAPaTypPHbIX KaHAIA

4.3. PaguanbHO-30HOBasg CETh PaMOCBA3H, npeAHasHauYeHHasd JUIA NpeaoCTaBIeHHs
TIOJIL30BATE/IAM YCIIYT CBA3HM € KAYECTBOM, HE YCTYNAIONIUM Ka4eCTBY MPOBOIHBIX CHCTEM CBA3H
9TO ... . Beibepute omun orBer:

a) Cers paauonocTymna

0) OnopHas cetsb

B) bazoBas cern

r) TpancnoprtHas ceTs

4.4. Yto He onpesenseTcs CTAaHAAPTOM UiA ceTeif GecrpoBoIHOTO nocryna? Bribepure
OJIUH OTBET:

a) Tun ucnonab3yeMbIX aHTEHH

6) ITapameTpsl yacTOTHOTO MIaHA

B) CTpyKTypa KaHaJOB YIpaBJieHUs

r) Meroza moaysaiuu

4.5. Kakas w3 crenylonnx neneii ABIsSeTCsS OCHOBHOH TMpH YaCTOTHO-TEPPHTOPHATILHOM
TUIAHHPOBaHHUU B CHCTEMaxX MOOHIIBHOM cBsi3u? Bribepure o uH OTBET:

a) MakcuMu3anms 30HbI MOKPBITHSA 6a30BBIX CTAHIIHIL

0) MuHMMM3aIHMA B3aHMHBIX TIOMEX ME3 KTy AUeiKaMu

B) ObGecneuenne BBICOKOI MPOMycKHOI cTOCOGHOCTH ceTH

r) PaBHOMepHOE pacnipesieieHHe YaCTOTHBIX PECypCOB

Bonpocs B 0TKpEITOIH (opme.

4.6. 3anoaHHUTE NPOMYCK:

Ilponiecc koaMpOBaHMS HHPOPMAINM, MOTYIaeMOH OT HCTOYHMKA uHpopmanuu, B
(opmy, naubonee ynoGHyI0 Ui Nepeadu Mo KaHaay CBA3H — 9TO

4.7. OtBeTbTE Ha BOMPOC:
Kak oTmmyaetcss ckopocTh mepefaunm OMT MceBIOCTYHaiHON MOC/IEI0BATELHOCTH OT
CKOPOCTH Tepeaaud HHPOPMAIHOHHEIX CHMBOJIOB?

4.8. 3anoaHuTe NPOMyCK:
[TapameTp, onpenensemblii OTHOIEHHEM CKOPOCTH MEpeIaud JAHHBIX K HEOGXOIMMOIL
10JI0Ce MPOMYCKAHHUA KaHalla — 3TO




4.9. 3anonHuTe MpOMyCK:
Keanparypuas ammmmryanas momynsims (KAM) sBnseTcs 4acTHBIM - BapHAHTOM
MOJLYJISITHH.

4.10. 3anonuuTe mpomnyck:

Buj MHOTOCTaHIMOHHOTO 1OCTYNA, NMPH KOTOPOM KO OHT MCXOMHOTO IOTOKA
JAaHHBIX 3aMEHACTCSA Ha KOJIOBYIO TOCJIe/10BaTeabHOCTE JutnHOM B 11, 16, 32, 64 u T.n. Gur
(CDM-cuMBoII) — 3T0

Bompock! Ha ycTaHOBIIEHHE 10C/IEI0BATEILHOCTH.

4.11. Omnpenenute NPaBHIBHYIO T0C/IEIOBATEILHOCT JTATIOB JocTyna K CeTH B
pacnpenenenHom pesxxkume DCF

a) CMHXpOHU3AIUs CTaHITHI

0) B ympasmsommx kagpax ACK u RTS/CTS nepenaua mudopmarms o BPEMEHH,
HEeOOX0IMMOM JUIs NIepelauu MakeTa

B) DHKCaIMA OKOHUAHHSA Nepe/iadn Kaapa

r) OTcyeT MHTepBaa BpeMeHH, PaBHELT MeskKaapoBomy uuTepBany (IFS)

4.12. Onpenenure NpaBWILHYIO TMOCIEI0BATEIBHOCTE COOBITHI NPH MJIAHUPOBAaHUHU CETH
0a30BbIX CTaHIMIT

a) [InanupoBanue paguoNoOKpbITHA

0) IlnanupoBaHue eMKOCTH

B) YacToTHO€ niiaHupoBaHue

r) AHanu3 paboTel M ONITHMH3AIHA CETH

4.13.  VYcraHoBHTE  NPaBWIBHYIO  MOCIENOBATEIBHOCTH  DJIEMEHTOB  MOJEIH
0ecrnpoBOIHOrO KaHAIA CBS3H C TIOMEXaMH:

a) Uctounuk undopmaimu

0) Jluuus cBazu

B) [Ipuemuuk undopmanun

r) UcTounnk nomex

4.14. VYcranosuTe NPaBUIBHYIO [0CIEI0BATEIBHOCTh 9TAflOB ONTHMM3AIMH  CETH
0a30BbIX CTAHIMI CHCTEMBI COTOBOI CBA3H:

a) CpaBHeHue MianoBoi KoH(HUrypanuu cetH (pa3paboTaHHOI B X0z€ ee IJIAHUPOBaHMA )
C TEKYIEeH.

6) Coop naHHbBIX 0 paboTe ceTn

B) AHajin3 paboThl CeTH, IUIAHUPOBAHHUE H3MECHEHHIT ee KOH(UTypaluy U mapaMeTpoB

r) KoppekTupoBka KOH(HIypaiuu v napaMeTpoB CeTH.

1) Ananu3 paboTsl ceTH U olleHKa YPeKTHBHOCTD C/IeJaHHBIX KOPPEKTHPOBOK

4.15. YcraHOBHTE NPaBHIIBHYIO MOCIEIOBATENBHOCTh YJIEMEHTOB BXOIHOIO TpakTa
CXeMbl nepenayu nudpoBoit mHGopmanum:

a) Konep kanasna

0) Ucrounuk 1mmdposoii uHdopMaimu

B) Kozep ucrounuka

r) Moaynatop

Bompockl Ha ycTaHOBIIEHHE COOTBETCTBHAL.
4.16. YcraHOBHTE COOTBETCTBHE MEKILY HA3BaHHEM BHIA MOYJIALMH M YHCIOM OHT Ha
CHMBOIJL

1. QPSK a) 2 Oura

2.QAM 16 0) 4 6ura




3. 8-PSK

B) 3 Oura

r) 8 Gur

4.17. VcraHoBuTe COOTBETCTBHE MekKILy TPYIIAMH MOJIE/NEH PAacyeToB HATPSKEHHOCTH

IMOJIA H UX THUITaMH.

1. CraTucTHYECKHE MOJIETH a) Mozens Okamypa

2. JIeTepMHHHCTCKHE MOIEIH 0) Monens JIu

B) Mosiens Yonduma — Mkeramu

r) Moaens Kena — Beproun

4.18. YcTaHOBHTE COOTBETCTBHE MEXKLY TPOIECCOM MOIY/THPOBAHHSL.

1. FSK a) B KOTOPOM 3a/iefiCTBOBaHA 0JIHA XapaKTEPUCTHKA HECYIIIEr0 CHIrHasIa
2. PSK 0) B KOTOPOM 3a/1eHiCTBOBAHEI HECKOJILKO XapaKTEPHCTHK HECYIIIETO CHIHAJA
3. QPSK
4. QAM

4.19. VcTaHOBUTE COOTBETCTBHE MEKY TEPMHHAMH M MX 3HAUCHUAMH.
1. HYacToTHO-TeppHTOpHATLHOE a) I'eorpaduueckuii paiion, B KoTopom onepaTop
IUIAaHUPOBaHHE NPEJIOCTABIIACT YCIYTH CBA3H

2. YacToTHO-TeppHTOPHATBLHBII 0) Pacnipenenienye 1 MCTIONIB30BaHKE YACTOTHOTO CIIEKTpPaA

ecype B IIpeJieiaX ONpeIesIeHHOI TeppUTOpHH
3. YacrotHas 2 eKTHBHOCTE B) [lokasaTess, XapakTepHu3yIOnHii HHTCHCHBHOCTB
MCIIOJTh30BaHUsA YaCTOTHOTO CIIEKTpa
4. 3ona obcmyRuBaHHA 1) COBOKYIHOCTB 4acTOT, BBUIEJIEHHBIX U1 PaGOTHI CETH

MOOMJILHOMH CBS3H

4.20. VcTanoBuTE COOTBETCTBHE MEX/y MOHATHAMHM M HX ONPE/IENEeHUAMH B 06JIacTH
4aCTOTHO-TEPPUTOPHAIILHOTO TUIAHUPOBAHMS B CHCTEMaX MOOHIIBHOM CBA3M:

1. YacToTHasA COTHI

a) COBOKYITHOCTB YacTOT, BbIJIEJIEHHBIX [UIs () YHKITMOHHPOBaHUs
CeTH MOOMJILHOM CBA3H

2. YacroTHblit pecypc 0) OTHOLIEHNE YHCIIa HCTIO/B3YEMBIX YACTOTHBIX KAHAIOB K

06meMy HHCTY TOCTYIHBIX YaCTOTHBIX KaHAJIOB

3. Kospdpummenr

B) TeppuTopus, nokpeiBaeMas 01HOI 6a30Boii cTaHIMel ¢

JaCTOTHOT'O IMTOBTOPEHUSA HCMOJIL30BAHHUEM OIPEICIEHHOTO Ha6opa HaCTOTHBIX KaHAJIOB

4. YacroTHas
3¢ deKTHBHOCTE

r) [TokasaTeb, XapakTepu3yIONHi HHTEHCHBHOCTD
HCTIO/TE30BaHHsA YaCTOTHOTO CIIEKTpa

Hlkana oyenueanus mecma: 8 6auibHas .

Kpumepuu oyenueanusn:

Tect coctont n3 10 Bonpocos (mo 3 Bompoca B OTKPHITOH M 3aKPHITON ¢dopmax, mo 2
BOTIPOCa Ha yCTaHOBJICHHE COOTBETCTBHA M HA YCTAHOBIICHHE TOCIIeA0BaTebHOCTH). TTponeHT
NpaBHIBHBIX OTBETOB NepeBouTes B 6aiuibl BPC u 5-GambHoii mkany criexyommm o6pasom:

— 85-100% — 8 0a410B COOTBETCTBYET OIICHKE «OTJIHYHON:

— 76-84%
- 70-75%
- 60-69%
- 50-59%
- 0-49%

— 7 0an10B — OlIEHKE «XOPOLIO»;

— 6 0aMI0B — OIICHKE «XOPOLIO»;

— 5 0a110B — OLICHKE «YIOBJIETBOPHTEILHON;

— 4 0anna — oneHKe «yA0BJIETBOPHTEILHO»;

— 0-3 06anaa — oleHKE «HEYI0BJIETBOPHTEILHON.




1.2 BOITPOCHI H 3A/TAHHA JUUIA 3AIHTBI IABOPATOPHBIX PABOT

Paszoen 2. Cmanoapmel u 060pydosanue npopheccuoHanbblix cucmem MoGUIbHOI C6s3U

Jlaboparopnas paGora Nel «[InanupoBanme pammopeneiiHoii cHcTeMbI nepesayn ceTu
COTOBOIT CBS3H, IEKTPOMArHHTHAS COBMECTHMOCTB H TIOTEPH MPH PACTIPOCTPAHEHHH »

I.1. B kakoM nmamazone wactoT mpeaycmoTpeHa paGota PPJI s OpraHM3aIu
TPAHCMIOPTHAIX MOTOKOB MekK 1Y 06a30BbIMH CTAHIMAMH?

1.2. KakoBbl 0COOEHHOCTH 3THX JHATIA30HOB?

1.3. KakoBa MUHMMAaJIBHAS CKOPOCTE MEpPesadn Mo CTBOIY J0IKHA GbiTh B CPPJI?

1.4. Yro Takoe paguopeneiinsiii nponer?

1.5. C kakoii uensio B cets CPPJI nommkHb! GbITh BKITIOYeHBI pe3epBHble CPPJT?

1.6. Kakue cymecTBylOT croco0bl yMeHbIIEHHS BIHSHHS Nepe-IaTudka Ha paboTty
IPHEMHHUKA Toi e camoii PPJI cranmuu?

1.7. 3a cuet kakoro dakTopa Bo3HHKaeT HHTep(epeHIHsA CHTHATOB Ha PPJI nposete?

1.8. 3a cueT "ero MOKHO YBEJIMUMTH 1aJbHOCTE CBzM Ha PPJI npoJjete 6e3 yBelIndeHus
MOIIHOCTH W3TyIeHHA?

1.9. Korzia o60ocHOBaHO MPUMEHEHHE CHCTEM CITYTHHKOBOI CBS3H?

1.10. M3 KakuX 57I€MEHTOB COCTOAT JIMHEHHBIE CHCTEMBI CBA3M C TOABMIKHBIMH
o0bexkTaMu?

IIkana oyenusanun saiumet 1adopamopusix paom: 12 GanipHas.

Kpumepuu oyenusanusn:

12 GaioB (WIH OIIEHKAa «OTIMYHO») BBICTABIACTCS obyuaromemycs, eciu paboTa
NPaBHIILHO BBINOJIHEHA, M J0JIA NPaBHJIBHBIX OTBETOB HA «3allUTe» cocTaBmiaa Gosiee 95%
3aJaHHH.

Il GamnoB (MM OIEHKAa «OTIMYHO») BBICTABISAETCS oOywalomemycs, ecimn pabota
NpaBHJILHO BBIIOJIHEHA, H JI0JIA PABWIBHEIX OTBETOB Ha «3amuTe» coctaBuiaa 91-95% 3amanmii.

10 bannoB (MM oueHka «OTIMYHO») BBICTABISETCA OBYHAIOMEMYCSH, €Ciu paboTta
NMPaBHJILHO BBIMOJTHEHA, U JI0J14 NMPAaBHIIBHBIX OTBETOB Ha «3alIHTe» cocTaBuiaa 83-90% 3amaHmuii.

9 OGawtoB (MIM OIEHKAa «XOPOILNO») BBICTABIAETCS obywatomemycs, eciu pabora
MPaBHJILHO BBINIOIHEHA, W JI0JIA MPABHUIILHBIX OTBETOB Ha «3alllUTe» cocTaBuiaa 76-82% 3amauuii.

8 0amioB (WIM ONUEHKA «XOPOIIO») BBICTABIAETCS OOYYAIOMEMYCS, ecIH pabora
NPAaBUIILHO BBINOJTHEHA, H 0JIs IPaBUILHBIX OTBETOB HA «3alllUTe» cocTaBuia 68-75% 3amanHmi.

7 GamwioB (WM OIEHKA «yJI0BIETBOPHUTEJILHO») BBICTABIIAETCS oOyuaromemycs, eciau
paboTa MpaBUIILHO BBIMOIHEHA, W J0JIA MPABHILHBIX OTBETOB HA «3aluTe» cocTaBiia 60-67%
3aJIaHHI.

6 GayoB (MIH OIEHKA «yIOBJIETBOPHTEILHO») BHICTABIAETCH obyualoniemMycs, eciu
paboTa MpaBWIILHO BBINOJIHEHA, U /0] MPABHILHBIX OTBETOB HA «3aluTe» cocTaBmia 50-59%
3aJlaHHIl.

0-5 GasioB (MM OIIEHKA «HEYIOBIETBOPHTEILHO») BHICTABIAETCS oOyualomemycs, ecim
paboTa BBINOJIHEHA HE MOJHOCTHIO MJIM JI0JIS TPaBHIBHBIX OTBETOB HA «3alMTE» COCTABHIIA
menee 50% 3amanmii.

1.3 KOHTPO/IBHBIE BOITPOCHI JUIA 3AIIHTBI ITIPAKTHYECKHX PABOT

Pazoen 2. Cmanoapmer cemeit u cucmem cesisu

Ilpaktnueckas pabora Nel «IlranmpoBanme mojACHCTEMBI 0a30BBIX CTAHIMI CeTH
cranaapra GSM-900»

1.1. Kakast Moziesib MCIoIb30Baiack NpH pacdeTe MOTeph MOIIHOCTH CHrHAIA Ha Tpacce
pacrpocTpaHeHHs ?

1.2, KakoBo MakcHMalbHOE paccTOSHME, TPH KOTOPOM ellle MMEET MECTo YBEpEeHHBIIt
npHeM curuaia B crangapte GSM-900?

1.3. Kakue Tumbl npensTcTBHil Ha Tpacce BLI3BLIBAIOT HAHOONBIINE MOTEPH MONIHOCTH
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curxamna?

1.4. Kakne napameTpsl BXOAAT B Mozie b Okamyphbi?

1.5. Jlaiite onpenenenue 30us1 Openers.

1.6. HasoBHTe OCHOBHBIE METO/IbI PA3HECEHHS NIPH PA3HECEHHOM TIPHEME.

1.7. Maiite onpenenenue audpakiny panoBOJIH.

1.8. IlepeunciuTe OCHOBHBIE CTAHAAPTHI TPAHKMHTOBOH CBA3M.

1.9. B yem 3akmouaeTcs NpenMyIIecTBO CHCTEM TPAaHKHHTOBOI CBA3M?

1.10. Kak cBa3ana aBrokoppenaimosHas QyHKIMA CHIHAA M CTIEKTPaibHAs TLIOTHOCTh
MOIIHOCTH?

Llxana oyenusanus 3auumeol npakmuueckux padom: 8 GanibHas.

Kpumepuu oyenusanun:

8 0awioB (WM OlEHKAa «OTIMYHO») BBICTABIAETCS OOYUAIONIEMYCS, €CIH pabora
NPaBHJIbHO BBITIOJHEHA, W JIOJIA TPaBHILHBIX OTBETOB Ha <«3al[UTe» cocTaBMiaa oomee 90%
3a/1aHUil.

7 OamioB (MIM OLEHKAa «XOPOIIO») BBICTABIAETCA OOYHAIOMEMYCH, eciH paboTa
NpaBUJILHO BBIMOITHEHA, U J10J14 NPAaBUIILHBIX OTBETOB Ha «3amuTe» coctaBuiaa 80-90% 3amaHmii.

6 OGaaloB (MIH OIEHKA «XOPOILIO») BHICTABIAETCA obyuaromemycs, ecian pabota
NPaBHJILHO BBITIOIHEHA, W JI0JIA NMPAaBHIILHBIX OTBETOB Ha «3amuTe» coctaBuaa 70-79% 3amanuii.

5 GamioB (MIH OUEHKA «YIOBIETBOPHTEIBHO») BBICTABIACTCA OOYHAIOMEMYCS, €CIH
paboTa MpaBUIILHO BBITIOJIHEHA, U J10J1 MPABHILHBIX OTBETOB HA 3alnTe» cocTaBmia 60-69%
3a/1aHui.

4 Gamna (WM OIEHKA «yAOBJETBOPUTEIBHO») BHICTABIAETCS obyuaronieMycs, eciu
paboTa NpaBHIILHO BBITNONHEHA, W 10/ MPaBHIBHBIX OTBETOB HA «3aluTe» cocTaBmia 50-59%
3aJaHHH.

0-3 Ganna (MM OlEHKA «HEYIOBJIETBOPUTEIHLHO») BBICTABISETCS obOyuaromemycs, eciiu
padoTa BBINOIHEHA HE TOJHOCTBIO WM J0JA MPaBHILHBIX OTBETOB HA «3alIMTE» COCTABHIIA
meHee 50% 3ananuii.



2 OHEHOYHBIE CPEJICTBA JUIsl MIPOMEKYTOUYHOM ATTECTAITAH
OBYYAIOIIIUXCS

2.1 BAHK BOITPOCOB H 3A/JAHHH B TECTOBOH ®OPME

1 Bompocs! B 3akpeIToii hopme.

1.1. Kakoii u3 creayommux (axkrtopoB sBiseTca HaHOONee BAKHLIM NPH  4acTOTHO-
TEPPUTOPHAIIEHOM IJIAHUPOBAHHH B CHCTEMaX MOOMIBHOI cBs3u? BriGepuTe 01MH OTBET;

a) IlIupuna monockl yacToT

0) MomHocTs nepeaTunka

B) IlnotHOCTE aGoHEHTOB

r) Penbed mectHOCTH

1.2. TocynapcTBeHHBI KOHTPOIb 3a COOIONCHHEM 00A3aTeTbHBIX TpeboBaHMi
TCXHHYCCKHX PETJIAMEHTOB, HAIHOHAIBHBIX M MEKTOCYIAPCTBEHHBIX CTAHIAPTOB ABIACTCS
....... AeaTenbHOCTH (De/epanbHOrO areHTCTB MO TEXHHYECKOMY perynuposanmio? BriGepure
OJIMH OTBET:

a) HampaBJICHUEM

0) 3amauei

B) MOJIMTHKOMH

r) 001acThIO

) TIeBIO

1.3. Jlna yMeHBIIEHHs pagiyca COThI CeTH MOGHIBHON CBA3H HEOGXO0IMMO? Bribepure
OJIMH OTBET:

a) YBEIUYUTh MOIIHOCTE nepenaTunka bC

0) YMEHBIINTL MOITHOCTE NepeaaTanka bC

B) Mcmionk30BaTh ocTpoHanpapieHHbIE aHTEHHBI

r) Mcrons3oBatk Gosiee MOMEX0YCTONYMBBIE METO/IbI KOTHPOBAHHS

1.4. Kakas u3 ciaenyonmx neneii sBiseTcs oCHOBHOI npu YaCTOTHO-TEPPHUTOPHATILHOM
TUIAHUPOBAaHHH B CHCTEMaxX MoOWIIbHOI cBA3u? BeiGepure o1un oTBeT:

a) MakcHMH3aIHs 30HbI TIOKPBITHA 6A30BbIX CTAHITHI

0) MunMMH3aIHA B3aHMHBIX TIOMEX MEKTy AUeifKaMi

B) OGecrnieueHne BBICOKOH MPOMYCKHOMH CIOCOOHOCTH CeTH

r) PaBHoMepHOe pacnpe/ienieHHe YaCTOTHBIX PECYPCOB

[.5. YTo AB/IAETCA MEPBBIM CBA3YIONIMM HIEMEHTOM MKy aHANOTOBBIM H IH(POBHIM
y4JacTKaMH TpakTa nepenaun? Bribepurte ouH OTBeT;

a) Ananoro-mudposoii npeodpasopatens

0) llndpo-ananorossii npeobpasoBates

B) Koziep peun

r) Koznep kanana

1.6. Kak naspIBaeTca mporecc KoaupoBaHus uHpOpMAImm, MOJIy4aeMoi OT MCTOYHMKA
uHpopmanuu, B Gopmy, Hanbosee y100HYIO [UIs NEpesadH 1o KaHany cBa3u? Beibepure onun
OTBET:

a) lemoaynsus

0) Moaynamus

B) KananbHoe koauposanue

r) CeeprouHoe KoAMpOBaHHE
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1.7. Kakoii mapameTp onpenenieT MHHHMAIbHO OMYCTHMBIH YPOBEHb HaIpsAKEeHHOCTH
TI0JIE3HOTO CHTHaNma i oOecrieveHus yCTOWYHMBOI CBSI3M Mek1y abOHEHTCKOH W 0a30Boii
craniueii? BeiGepure oqun oTeT:

a) YpoBeHb mryma

0) UyBCTBHTEIILHOCTE MPHEMHHKA

B) [lepenaBaemast MOIIIHOCTE

r) Koaddunmenr ycunenus anteHHsl

1.8 Kakue cucTeMBI NOABHKHOH CBA3M MOTYT HCMOIB30BaTh KaK CHMIUICKCHBIC
(0ZHOCTOPOHHHE), TaK U TYIUIEKCHBIE (IBYXCTOPOHHNE) KAHATIEI CBA3H? Bribepute omH oTBeT:

a) CHcTeMBI IePCOHAIBHOTO PaHOBBI30BA

0) BonokonHo-ontHueckue

B) TpaHKHHTOBBIE

r) Pamnopeneiinsie

1.9. Yto sBnsietca u3MuecKMM KaHAIOM B CHCTeMaX TPAaHKHHIOBOH CBA3M cTaHaapTa
APCO 25? Beibepute 0MH OTBET:

a) YacToTHbIi KaHa

6) Jloruaeckmii kanan

B) Bpemennoii unrepsan

r) Jlornueckuii kaap

1.10. Kakoit u3 nepednciieHHBIX CTAHIAPTOB TPAHKHHTOBOMH CBA3M 06ECIICUNBACT TOJIBKO
nepeaady naHHeix? Beibepute oMH oTBeT:

a) TETRAV +D

6) APCO 25

B) TETRA PDO

r) IDEN 32

I.L11. Yro Ttakoe kod}pduiMeHT mymMa NpHeMHHKa M Kak OH BIMSET Ha ero
XapaKTepUCTHKH?

a) OTHOIICHHE MOJE3HOTO CHTHANA K YPOBHIO LIYyMa, KOTOPOE OMNpeeiseT KAauecTBO
npHemMa

0) Bennuuna, nokaspiBalomas ypoBeHb IIYMOB, J00aBIsSEMBIX NPHEMHHKOM K
M0JIE3HOMY CHUTHATY

B) lloka3satens cTeneHH NoaaBIeHUs TIOMEX

r) Benmaunna, nokaseiBaionias q1yBCTBHTEIBHOCTh K MepenaiaM HanpsKe s

1.12. Yem ompenenseTcs COBOKYIMHOCTh MapameTpoB M XapaKTepPHCTHK MPUEMHHKOB,
NCPENaTIMKOB, AHTEHH, BHIOB MOZAYISIMH, CMOCOOOB pa3/e/ieHHss KaHAIOB, IYIICKCHBIX
KaHaJIOB, BPEMEHHO# CTpyKTypoii kanpos? Bribepute omun oTBeT:

a) Pagunountepdeiicom

6) IIpotokosiom oOMeHa

B) [Tapamerpamu onopHoii ceTu

1.13. T'ne xpanurcs uHpopmanus o nmepememenun aboHenta cetu GSM? Bribepure
OJIMH OTBET:

a) B nenrpe ayrentudukanuu

6) B koHTtposiepe 6a3oBbix cranimii BSC

B) B BU3MTHOM perucrpe MecTonosioxeHus

r) B nenrpe ayrentudukanuu
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1.14. @enepanbHOe areHTCTBO MO TEXHHYECKOMY PeryJiupoBaHUIO ABJISETCHA ........
anemMeHToM CHCTEMBI OPraHoB M cIyx0 crammaptisaimn Poccuiickoit Megeparum. Bribepure
OJIMH OTBET:

a) CTPYKTYPHBIM

0) cocTaBHBIM

B) pyHKIHOHAILHBIM

I') 3aKOHOAaTEIbHBIM

1) perHOHAJIbHBIM

1.15. Kakoii crannapt He no3BoJseT UCIONIB30BaTh OHY U Ty XKe YacTOTY I10 BCei ceTH,
BO Bcex cotax? Beibepure oiuH oTBeT:

a) GSM

6) WCDMA

B) IS-95

1) LTE

1.16. B cuctemax coToBoif CBA3M KAKOTO CTaHAapTa HCHOJB3YIOTCS MELICHHbIE CKAuKH
no yacrote? Beibepure 0/1MH oTBeT:

a) GSM

6) WCDMA

B) LTE

r) IS-95

1.17. Kakoe 3HaueHHe MpHHUMAET K0>((UIMEHT YCHICHHS aHTEHHbI B pacuerax, ecin
OH BhIpaXeH B 1b?

a) YMHOKaeTcs Ha MOIIHOCTE MepeaTunKa

0) YuuTeIBaeTCs Kak JOMOJTHHTEIBHAS MOIIHOCTE

B) CKy1a/IbIBaeTCsA ¢ YpPOBHEM CHIHAJIA B JIOrapH(MHUUECKOI MKasTe

r) Beruuraercs u3 ypoBHs cuUrHasia

1.18. Yto ne onpenensercsa cTaHaapToM Ui ceTeil GecrpoBoIHOTO noctyna? Beibepure
OJIMH OTBET:

a) Tun ucrons3yeMeIx aHTEHH

0) ITapameTphr! yacTOTHOTO MJIaHAa

B) CTpyKTypa KaHAJIOB yNpaBaeHHA

r) MeTon Moy Isium;

[.19. Yem pernamMeHTHpPYIOTCS MNpaBWa B3aMMOJEHCTBHA aGOHEHTCKMX CTAHIMH C
0a30Boit cTaHIMEl NIPH I0CTYTIE U MONYYEHHN YCIIYT CBA3H, ONpEIeIsIONne CTPYKTypa MaKeToB,
KaJpoB, MoJiei ¥ MX Ha3HAYCHHE, a TAKKE JeHiCTBUA a0OHEHTCKHX CTAHIMI M 6a30BbIX cTaHImi?
Bribepure onun oTBeT:

a) Pagnountepdeiicom

6) [IpoTokosiom ob6mena

B) [TapameTpamu 6a30Boii cetn

r) ITapameTpamu onopHoii ceTn

1.20. Kakas u3 ceaylonmx TeXHONOTHIT ABIAETCS OCHOBOI st ceteii 4G? Bribepure
OJIMH OTBET:

a) LTE (Long Term Evolution)

6) CDMA2000

B) HSPA (High Speed Packet Access)

r) WiMAX
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1.21. Kakue TexHonmoruu ortHocstes K cranaapram 3G (3-ro mokoseHus) MoGHIIBHOI
cBaA3u? Beibepure 0/11H OTBET:

a) GSM u CDMA

6) LTE n WIMAX

B) HSPA u CDMA2000

r) Bluetooth u Wi-Fi

1.22. Kakue k1oueBble 0COGEHHOCTH XapakTepH3yloT ceTn 4G? BriGepure ouH oTBET:

a) Bricokas CKOpOCTB Tepejiadn JaHHBIX, MOOHMILHOCTD H [TOBCEMECTHOE MOKPBITHE

6) Huskas 3anepixka, HU3Koe YHepronoTpebenue, noatepxkka loT

B) Illupokas mnonoca mpomyckaHus, HH3Kas CTOMMOCTb, TOIEPIKKA MHOT0apeCHO
nepeiayun

r) Bee BeluenepeuncienHoe

1.23. Kakue MeTOIBI HCTIONB3YIOTCS ISl H3MEPEHHS YPOBHS TIOMEX OT aBToTpaHcrnopra?
a) M3mepeHHe BpeMEHH OTKJIMKA CHCTEMBI

6) Hcrosb30Banue CrieKTpoaHaIM3aTopa LIS ONEHKH 3IeKTPOMATHUTHBIX H3JTY4eHUIH

B) M3MepeHue Temnieparypsl IBUraTe s aBTOMOO IS

r) BusyanbHas olleHKa MHTEHCUBHOCTH JIBHIKCHHUS

1.24. Kako#t craTyc MMEIOT CTaHAapThl, NMPHHHMACMbIE Mexnynapoausim  Corozom
OnektpocBsa3u? BeiGepute oMH OTBET:

a) PexomennarenpHbIii

0) 3akoHoaaTe IbHBIH

B) Obsa3aresHbIH

1.25. Kakue ocHOBHBIC mapameTpbl XapakTepH3YIOT TNPHEMHHK 06a30BOH CTAHIIMH
COTOBOII cBsI3K?

a) YHyBCTBHTEILHOCTB, CEJIEKTUBHOCTD, IMHAMHYECKHIT HATIA30H

6) MouHoCTh Tiepe1aTunKa, YaCTOTa CUrHANA, AHTEHHBI KO3 HITHeHT

B) Bpems oTkiMKa, 1BET Kopryca, MPOM3BOIHTENb

r) DHepronotpebienne, TeMmepaTypa paboTsl, Macca yCTpoiicTBa

2 Bomnpockl B OTKPBITOH (hopme.
2.1. 3anonaHuTE MPOMYCK:
[lpuxon curnana B TOYKy npuema B pe3ysibTaTe NEPeOTPakeHMs OT TPENSTCTBH —

3TO

2.2. 3anoiHUTe NPOMYCK:
Crioco6 mepenaun mMpPOBBIX JaHHBIX, 0OECTICYHBAIONIHIL IIHPOKOTIONIOCHYIO Tepeiaqy
3a CHCT HCIOJIL30BaHHA B OJJHOM KaHAJle CUTHAJIOB PAa3IHMYHBIX HECYIIMX YacTOT, HAa3bIBACTCH

2.3. 3anoiHUTe MPOMYCK:
IIp1 9acTOTHO-TEPPUTOPHATILHOM IIAHMPOBAHHH B CHCTEMaX MOGHJIBHOI CBA3M 0coboe

BHUMaHUE YENACTCS YIPABJIECHUIO , UTOOBI MUHMMH3HPOBATh MHTEPPEPEHIHIO U
00ecreYnTh KauecTBEHHOE 00CTYKUBAHHE TTOJIB30BaTEICH.

2.4, 3anoHUTE MPOMYCK:
B mponecce 4acToTHO-TEppHTOPHAILHOIO TUTAHUPOBAHHMA HEOOXOJUMO YYHTHIBATE
NOJIb30BaTENeH JUIA ONpeeaeHHs ONTHMAILHOTO pa3MenieHus: 0a30BBIX CTAHIIMIT U

pacnpeaeieHuA 4acToT.
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2.5. 3anonHUTE MPOMYCK:
Keanparypuas ammmmryanas momynsims (KAM) sBnseTcs 4acTHBIM - BapHAHTOM
MOJLYJISITHH.

2.6. 3anonHUTE NPOMYCK:

B HaszeMHBIX mnpodyecCHOHANBLHBIX CHCTEMaX MOOMIBHON CBA3M BaXHBIM AaCIEKTOM
ABIAETCS BO3MOKHOCTH pPabOTBI B peKHME , 4TO TIO3BOJIAET TIOJIB30BATENIAM
TI0/UIEP/KUBATE CBA3b JQXKE TIPH OTCYTCTBHH NICHTPAIbHOMH HHPPACTPYKTYPHL

2.7. 3anoaHUTE TIPOTTYCK:
OHHM ¥M3 OCHOBHBIX TNPEHMYIIECTB TPAHKHHTOBOIl CBA3H SBIAETCS BO3MOXKHOCT
» UTO TO3BOJIAET pa3IUYHLIM TIPYINaM Iojb3oBareneit >ddexkTuBHo Hcmonb30BaTh
001IHe pecypehl ceTH.

2.8. 3anoaHNTE TIPOITYCK:

BeipaGotka ¥ cornacoBaHMe TNPHOPHTETHBIX HAMPABICHHIT | dopM coBmecTHOI
ACATCNBHOCTH  MEKTOCYNApPCTBEHHOIO  COTPYIHHYECTBA B  00JACTH  CTaHAapTH3allNH,
METPOJIOTMH U CePTH(HKAIINK ABIIACTCA MeskrocynapcTBeHHOTO coBeTa’?

2.9. 3anonHuTE MPONYyCK:

B HazeMHBIX mpodeccHOHANBHBIX CHCTEMaX MOOGHIBHON CBA3M Ba)HBIM ACITEKTOM
ABJIACTCA BO3MOXKHOCTb paboOThl B  peKUME , 4YTO TMO3BOJIAET TIOJL30BaTEIIAM
TO/UICPKHUBATE CBA3B JIaXKe MPH OTCYTCTBUH HIEHTPAILHOH HHPPACTPYKTYPHL.

2.10. 3anonHuTE MpONYCK:
OZHUM M3 OCHOBHBIX TPEHMYIIECTB TPAHKMHTOBOH CBA3H ABJSETCH BO3MOMKHOCTD
» UTO TIO3BOJIAET Pa3sIMYHBIM TIPyMaM Iojb3oBareneii pdexkTHBHO HCIoIb30BaTH
o01mMe pecypehl CeTH.

2.11. 3anoaHNTE MPOTTYCK:
[Iponiece komupoBanms HH(OpMaIMK, 10Ty9aeMoii OT HCTOYHHKA UH(pOpMaIHH, B
(opmy, nauGonee ynoGHyIo Ui nepesady no KaHaIy CBA3H — 3TO

2.12. 3anoaHHTE NPOMYCK:
PaspaboTka cTaHZIapTOB Ha IEKTPOTEXHHUYECKYIO TIPOAYKIHMIO — OCHOBHAA 11e/ib PaGOTHI

2.13. 3anoaHUTE MPONYCK:

Ecim npu nemonynsium B Touke npuema (B MPUEMHOM YCTPOIiCTBE) HEOGXOIMMO 3HATS
TOIEKO HCTHHHOE 3HAYE€HHE YaCTOTBI BRICOKOYACTOTHOTO HECYMIETo KoJIeGaHHs MPH OTCYTCTBHH
uH(OpMAaIIHK 0 HaYaIBHOM (a3ze — To ITO

2.14. 3anoaHuTE MPOMYCK:

[Tapamerp aHTeHHBI, Onpe/ieseMbIii Kak OTHOLICHHE MOIIHOCTH CHIHAJIA, H3TY4EHHOTO B
ONpE/ICJICHHOM HAlpaBJIeHNH, K MOIIHOCTH CHTHAllA, H3Ty4aeMOro HIealbHON HeHaNpaBIeHHOM
AHTEHHOMH B MOOOM HalpaBJIeHHH — 3TO

2.15. 3anonHUTE MPOIYCK:

[TapameTp, onpenenseMelii MUHUMAIBHBIM OTHOIIEHHEM curnan/mym (OCILI), kotopoe
HEOOXOMMMO JUIs Tepellayd JaHHBIX 4Yepe3 KaHal ¢ BEPOATHOCTBIO OMTOBOIL OIIMOKH, He
MPEBBILIAIONIEH 3aJaHHYIO — 3TO
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2.16. 3anoaHHUTE MPOMYCK:

Ecin npu iemoy sunyn Heo6X0mMo 3HaTh B TOUKe NIpHeMa (B IPHEMHOM YCTPOHCTBE)
MCTHHHBIC 3HAYEHHSA YaCTOTBI H HAYAILHOHN a3kl BRICOKOYACTOTHOIO HECYNIETO KoJeGaHus — To
3TO

2.17. 3amoaHHTE NPOMYCK:
OcHoBHOI TexHoNOrHEH mepenaun JaHHBIX B ceTsx 2G sBsercs , KoTopas
obecretHBaeT M(POBYIO TONOCOBYIO CBA3b H OIPAHUYEHHYIO TIepe/Iady JaHHbIX.

2.18. 3anonHHTE IPONYCK:

B cemix 2G ucnone3syerca mMeTon gocryna k kanasam TDMA (Time Division Multiple
Access), KOTOPBIil M03BOJIET pa3de/uTh YacTOTHBIH CIIEKTp Ha BPEMEHHBIX CJIOTOB
JUTS TIepeJiayy JIaHHBIX M roJioca.

2.19. 3anosHuTE IpONYCK:
Texnonorus B ceriX 3G mMO3BOJNAET MONIB30BATENAM  OJHOBPEMEHHO
COBEPIIATh I'0JIOCOBBIE BRI30BBI H HCIIOJIB30BATh HHTEPHET Ha CBOUX MOOHJIBHBIX YCTPOICTBAX.

2.20. 3anmoTHUTE MPOMYCK:

B cersax 3G s nepesiaun JaHHBIX npuMensetcs TexHonorust WCDMA (Wideband Code
Division Multiple Access), koTopas oGecrieunBaet Gosee BHICOKYIO M0 CpaBHEHHIO
¢ ceTamu 2G.

2.21. 3anonHUTE MPOMYCK:

Onnoli M3 KmMOYeBBIX XapakTepuctuk cereil 4G sBisercs MOJUIEPIKKA TEXHOJIOTHH
MIMO (Multiple Input Multiple Output), koTopas cnocoGCTBYET MOBBILIEHHIO
MOOMJILHOH CBA3H.

2.22. 3anoHUTE TIPOMYCK:
CoBokynmHOCTE Mep 10 0GecreyeHHIO BO3MOKHOCTH MapaiebHOH PaGoThl MHOTHX
noJjib30BaTesieil 6ECIIPOBOIHOI CETH CBA3H — 3TO

2.23. 3anoaHHUTe NPOMyCK:
IKerepTH3a NPOEKTOB HAIMOHANBHBIX CTaHZapToB Poccmiickoil Mejepanuy spnsercs
TK no crangaptusanuu.

2.24. OtBeTbTE Ha BOMPOC:
Kakue uacToThl ABIAIOTCS HanGoJee MOJBEPKEHHBIMH TIOMEXAM OT ABTOTPAHCIIOPTA B
muanazone GSM?

2.25. 3anoHHUTE IPOMYCK:

Ilpomiece, npu  kotopom  BhbmoONHSET —oOpaTHOE —Tpeobpa3oBaHHe ciyvaiiHoit
IMOCTICI0BATE/ILHOCTH € HETBIO MOTY4E€HH HCXOAHOH CTPYKTYPHPOBAHHOI MOCIeI0BaTE IbHOCTH
OMTOB Ha3BIBAIOT

3. Bompockl Ha yCTaHOBIIEHHE MOCTIEI0BATEILHOCTH,

3.1. OnpenenuTe NPaBHIBHYIO TIOCIEIOBATEIBHOCTE TANOB JIOCTyNIa K CETH B
pacnpeneneHHoM pexxume DCF

a) CHHXpOHU3AIMA CTAHIIHH

0) B ynpasmsiomnx kaapax ACK u RTS/CTS nepenaua uH(opMalMi 0 BpeMeHH,
HEOOXO0MMOM JUTS TIepe/Iaum 1akeTa

B) DHKCAIHMA OKOHYAHHUA MIepe/1auy Kajapa

r) OTcyeT HHTEpBaia BpeMEHH, PaBHbLT MeskKaapoBoMy uHTepBaiy (IFS)
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3.2. Onpenenute NPaBWILHYIO MOCIEI0BATEIBHOCTS COOBITHIT NpH TUIAHUPOBAaHHUU CETH
0a30BBIX CTaHIIMII

a) [InannpoBanue pagronoKpeITHA

0) [TnanupoBanue eMkocTH

B) YacToTHOE TIaHHpOBaHHE

r) AHann3 paboTel M ONTHMH3AIMA CETH

3.3. Ompenenute NpaBWIBHYIO MOCIENOBATEIBHOCTE JTANOB YBEIIMYEHHS 3alllHTHOTO
MHTEpBala MPH U3MEHEHNH Pa3MePHOCTH KJIacTepa

a) 3-57IeMEeHTHBII 3-X CeKTOPHBIIT

0) 4-3meMeHTHBII 6-CeKTOpHBIH

B) 7-3/1eMEHTHBIH

3.4. YcraHoBHTE NPaBHIIBHYIO TOCIIE0BATEILHOCTE 3TANOB MPOIECca nepeavu J1aHHbIX
B TCJICKOMMYHMKAIIHOHHOH ~BBIMHCIHTENILHOH CeTH, HauyMHasi ¢ MOMEHTAa TeHepaIHi
MH(OpMAIIK HCTOUHMKOM M 3aKaHYMBas MOMEHTOM ee MOTpedieHus ajpecaTom.

a) Ilpuem n nemonynsanus curuana.

0) MapupyTu3aimsa 1 BEIOOP IyTH MepeIayH.

B) C:xaThe M KOJMPOBaHHE JaHHBIX.

r) Moaynsmnus v nepejaua curHaa.

1) JlekoimpoBaHUe U BOCCTAHOBJICHHE JIaHHBIX.

3.5. YcTaHOBHTE MPaBWILHYIO MOCIEIOBATEIBHOCTh IeiCTBHIL IIPH IIPOCTPAHCTBEHHO-
BPEMEHHOM KOJAUPOBAHUH 2X2

a) mocJie1oBaTeNbHbIH 1IH(POBoii noTok ¢ BeXoma AL ¢ momonmbio MyJIBTHILIEKCOpa
pas/ieNgeTcs Ha /IBa napasule/ibHbIX IOTOKA

B) napamiensHelii 10TOK MoOCTymaeT Ha MPOCTPAHCTBEHHO-BPEMEHHOI ko-nep STC

B) TIO/INOTOK KOJHPYETCs MPOCTPAHCTBEHHO-BPEMEHHBIM KOJIOM

I') KX /IbIi 13 MOIMOTOKOB I10/{BEPTaeTCs MO JIAINH

3.6. YcraHoBHTE NPaBUIBHYIO TOCIEI0BATENLHOCTh MPHHATOH KIACCH(UKAIIME COT TI0
HX pazmepam

a) MakpocoToBEie

0) ®eMTOCOTOBEIE

B) [TukocoroBeie

r) MukpocoToBbie

3.7. Onpenenute MpaBUIBHYIO MOC/EIOBATEILHOCTL TANOB YMEHBIICHHS 3alIHTHOTO
HHTEpBalla PH U3MEHEHNH Pa3MePHOCTH Kilactepa

a) 3-371eMeHTHBIH 3-X CeKTOpHBbI

0) 4-511€MeHTHBIIT 6-CEKTOPHBIIT

B) 7-3]IeMeHTHBIH

3.8. YcraHoBuTe MPaBUIILHYIO T0CIIEA0BATENBHOCTE TPOIEAYPHI KOAHPOBAHHSA peun B
METO/IE JIMHEITHOTO Tpe/ICKa3aHus:

a) Pa3buBKa cHrHaia peun Ha CerMeHThI

0) Onenka napameTpoB GHIBTPa JIMHEHHOTO MPeICKa3aHusA

B) OneHKa napaMeTpoB CHrHalIa BO30YKAEHHs JUIS KajKJIOTO CerMeHTa;

r) Koaupopauue napametpos ¢puisTpa

1) Koanposanue napaMeTpoB CHrHaIa BO30YkICHHA

¢) Ilepenaua B kanan cBssu
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3.9. YeranoBuTe MpaBUIBHYIO T10CTIEI0BATEILHOCTD TANIOB ONTHMH3AIINN CEeTH 6a30BbIX

CTaHIIMH CUCTEMBI COTOBOI CBA3H:

a) CpaBHeHMe NIaHOBOM KOH(HUTypalmu ceTH (pa3paboTaHHOMN B X0/1e ee MIJIaHUPOBAaHMA )

C TEKYIIeH.

0) Coop nauHbBIX 0 paboTe ceTH

B) AHasin3 paboTsl ceTH, IUIAHUPOBAHHE H3MEHEHHIT ee KOH(UTrypaIuu 1 napamMeTpoB
r) KoppekTHpoBka KOH(pUTYpaIuu U mapaMeTpoB CeTH.

1) AHayn3 paboThI ceTH U orieHKa 3P eKTHBHOCTE CAETaHHbIX KOPPEKTHPOBOK

3.10. YcraHoBHTE NPaBUIBHYIO MOCIEN0BATENBHOCTh 3JIEMEHTOB BXOIHOTO TpakKTa

CXEMBI nepeaqn HHQpoBoi HHGOpMAIUH:

a) Konep xanana

0) Ucrounuk 1 poroii undopmarmn
B) Konep ucrounuka

r) Monynstop

3.11. YcTaHOBHTE TIPaBHIIBHYIO MOCIIEI0BATEIBHOCTE dopmupoBanus OFDM curnana:
a) IIpeo6pasoBanue noce0BaTEILHOIO MOTOKA GUT B MapaIUIelIbHbIi

0) ®opMHpOBaHHE CHIHATBHOTO CO3BE3HSA LT KAKIOMH noJiHecy1eit

B) Obparnoe npeodpasosanue Oypbe

r) llngpo-ananorosoe npeobpaszosanue

1) Mo aynsanus

3.12. VcraHoBuTe  NpaBWIBHYIO  MOC/IENOBATEILHOCTh  SJEMEHTOB  MOJIETH

6€CHPOBOL[HOI'O KaHalla CBA3H C MOMEeXaMH.

a) Uctounnk uadopmarmu
0) Jlunus casu

B) [Tpuemuuk urdopmanun
r) UcTounuk nomex

3.13.  VYcTaHOBHTE TPAaBHILHYIO TOCCIOBATENBHOCT  BBINOJIHEHHS nporesyp

TIOMEXO0YCTOHYHMBOTO KOJMPOBaHuUA B cTangapte GSM:

CBA3H:

a) biiounoe xoaupoBanue
0) CeepTo4HOE KOJMPOBAHHE
B) [lepemerxenue

3.14. YcTaHOBMTE NpPaBHIBHYIO IOC/IENOBATENBHOCTh BBEIECHHA CTAHIAPTOB COTOBOIA

a) GSM
6) LTE
B) WCDMA
r) NMT450

3.15. VcranouTe MNpaBMIIBHYIO IOC/IENOBATENHLHOCTh JTAlloB MPOLECCA nepeaayun

JaHHBLIX B TEHCKOMMYHHKHHHOHHOﬁ BBIYMCIIUTEILHOM CETH, HaYHHas1 C MOMEHTa reHepaimm
HHd)OpMa[IHH HCTOYHHKOM H 3aKaHUYHMBasg MOMEHTOM ee nomeﬁneﬂuﬂ azapecaToM.

a) Ilpnem n nemMoysinus curuasna.

0) MapmpyTusarms u BEIGOp MyTH mepenad.
B) C:kaTHe U KOJMPOBAHHE JaHHBIX.

r) Monynsanus u nepeaaya curHania.

n) JlekoaupoBaHHe M BOCCTAHOB/IEHHE JaHHBIX.
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3.16. VYcraHoBHTE TNpPaBHIBHYIO MOC/EI0OBATENBHOCTh 2JIEMEHTOB panuouHTrepdeiica
cucremsl GSM:

a) Cnot

6) TDMA-kanpsi

B) MynbTukaap kanana tpaduka

r) MynasTHKaap KaHajla yrpaBjieHHs

n) Cynepkanp kanana Tpaduka

¢) Cynepkanp kaHama yrpasJieHuUs

x) I'nnepkap

3.17. YcTaHoBHTE NPaBHIBHYIO MOCIEI0BATEILHOCTD 3JIEMEHTOR (mozeii) BpeMeHHOIO
cioTa B cranaapte GSM:

a) XBOCTOBEIE OUTBI

0) 3aumdpoBanubie GUTHI

B) KonTposibHble GUTHI (IpU3HaK peds/ynpapiene)

r) O0yuaronas nocie10BaTe IbHOCT

1) KontponeHble 6HTEHI (IPH3HAK peds/yrpaBieHne)

e) 3amudpoBanHbie GUTHI

3K) XBOCTOBBIE OHMTBI

3) 3anUTHEBIH HHTEpBaA

3.18. VYcraHoBHTE TNpPaBHIBHYIO TIOC]ENIOBATENBHOCTS  BBINOJHEHHS NPOLEAYPHI
ayTeHTH(HUKAIMH B CETH COTOBOH CBs3M cTanaapTa GSM:

a) AuC B nomammeii cetu renepupyer 128-6utoBoe ciydaitHoe umcio — RAND

0) Ciyuaiinoe uncio — RAND, nepechbitaercs tenedony.

B) BHyrpu SIM ¢ nomonisio Kimo4a uaeHTHOUKAIMK U aTOPHTMA uaeH-Tudukammuu A3
BBIMHUC/IAETCA 32-0uTOBLI 0TBeT — SRES

r) Bayrpn AuC ¢ nomonisio kioua HaeHTHOHKATIHH | anropuT™a uaeH-TuduKanuu A3
BbaHcsgeTesa 32-6uToBbIil oTBeT — SRES

1) Cpasnenne SRES Beruciennoro B tenedone co SRES, paccuntan-HbIM AuC

e) Ilpucsausanne aGomenty TMSI (Temporary Mobile Subscriber Identity —
BPEMEHHOI0 HOMepa MOOHIBHOTO aboHEHTa).

3.19. VYcrtaHoBHTE NPaBWIBHYIO TOCICIOBATENBHOCTh  BBINOJHEHHS IpoIIe1yphI
HICHTH(DUKAIIMM 060PYI0BaHUA B CETH COTOBOIT cBA3M cTanaapta GSM

a) 3anpoc EIR Ha nepenauy abonentcknm tepmunanom IMEI

0) Ilepenaua aGonentckum tepmunasom IMEI

B) Cpasuenne IMEI co cniuckom Homepos EIR

r) B otser na 3anpoc IMEI k EIR aGoneHtckomy TepPMHHAIy BO3BpaliaeTca OJHO U3
COCTOAHMIA (OENIBIi CIUCOK, CepBIif CIIHCOK, YePHBIH CITHCOK)

3.20. VYcraHoBHTE TpaBMIBHYIO [OCIIEI0BATENLHOCT JIEHCTBHI  IpH npuemMe u
obpabotke OFDM curnana:

a) lemonynsims

0) Ananoro-1mdpoBoe npeobpazoBanmue

B) [Ipsmoe npeoGpasoBanne @ypbe

r) Keanparypnas nemomyasims

n) [peobpa3zoBanue mapasiebHOTO HOTOKA GHT B TOCIE0BATE b HBIIT

3.21. VYcraHOBHTE NPaBHIBHYIO MOC/IEI0BATEILHOCTh AIEMEHTOB BXOAHONO TPaKTa
CXeMBI Tiepeaun nudpoBoii HHPOpMaIHH.

a) Koznep xanana

6) Ucrounnk mudporoii nadopmarmu
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B) Konep ucrounuka
r) Moaynstop

3.22. YcraHoBHTE NpPaBWIBHYIO MOC/IEI0BATEILHOCTE JIEMEHTOB (mosteit) cmyxebHOTO
(bpeiima, ucronb3yloNero HHPOPMAIIHOHHBIE MTEMEHTEI H (PUKCHPOBAHHBIE TTOJIS.

a) Kontpons dpeiima

0) IlpomomxkurensHocTs (hpeiima

B) Allpec Ha3HAYCHHSA

r) AIpec HCTOYHHKA

1) MAC-anpec 6ecnipoBo/Hoii cetn — (BSSID)

e) OuKcHpoBaHHOE NoJIE

) UndopMalmoHHble d51eMeHThI

3.23. Pacnionoxkure GecrpoBOHbIE TEXHOIOTHH B TOPAIKE YBEIHYEHHS MCTIOIb3YEeMOH
YacTOTBIL

a) Bluetooth

0) 5G

B) RFID

r) Wi-Fi

n) 2G, 3G, 4G

3.24. VYcraHOBHTE MNPaBWIBHYIO IOCJIENOBATEIBHOCTE  BBITOTHEHMUS npouenyp
MOMEX0YCTOHYHMBOrO KOAUpOoBaHus B cTanzapTe GSM:

a) biounoe komupoBanue

6) CBepToYHOE KOJHPOBAHUE

B) [lepemexenne

3.25. VYcraHOBHTE NpPaBHIBHYIO TIOCIEIO0BATENBLHOCT HJIEMEHTOB BBIXOJHOIO TpakTa
CXeMbI OecTIpoBOIHO#T CHCTeMBI nepenadn uppoBoii HHpopMAIIHK

a) /lekozep ucTouHHKa

6) Jlekonep kanasa

B) [Ipuemuuk nndporoit madopmaimu

r) lemonynsartop

4 Bonpocsl Ha YCTAHOBIIEHHE COOTBETCTBHS.
4.1. YcTaHOBUTE COOTBETCTBHE MEK/IY THIIAMH M pa3MepaM CoT.

1. MakpocoToBkie a) C paguycom R >500m
2. MHKpPOCOTOBEIE 0) C paguycom 100 M < R < 500m
3. ITukocoroBbie B) C paguycom R < 100 m

4.2, YcraHoBHTE COOTBETCTBHE THIIOB 3aMHPAaHMHi M HMX BIMAHHA Ha IIPMHUMAaEMBIi
CHMTHAJ.

1. TInockwii deaunr a) JInuTeabHOCTE CYMMapHOTO CHIHAJIA HE3HAYUTETEHO
YBEJIMYHMBAETCS 110 CPABHEHHUIO C HCXOIHO

2. YacToTHO-CeIeKTHBHBI | 6) Me)KCHMBOJIBHbIE HCKAKEHHS HMEIOT MHUHHUMAaJILHYIO
dbenunr BEJIMYHHY

B) CniekTp M BpeMeHHas opMa Kax10i MPUHIMAEMOil KoMK
CHI'HajIa COBIAIAKOT CO CNIEKTPOM M OpMOI HCXOIHOTO CHrHATIA

r) CriekTp ¥ BpeMeHHas opMa CyMMapHOTO IPHHHMAEMOTO
CHUI'HAJIa CYNMIECTBEHHO OTIUYAIOTCA OT MCXOIHBIX

A1) JInTeIbHOCTE CYMMapHOTO MPHHUMAEMOT0 CHTHAIA HAMHOTO
NPEBbILIACT JIUTEILHOCTh HCXOAHOTO CHIHAJIA.

19



€) DHeprus NPUHMMAEMOT0 CHTHAIIA PaBHA CYMMe YHEpTHi
KOTIHii

4.3. YCTaHOBHTE COOTBETCTBHE MEKILY TEPMHHAMH M HX 3HAYEHHAMH.

1. YacToTHO-TeppuTOpHATIEHOE a) I'eorpaduueckwuii paiion, B kKoTopoM onepatop

IJIaHUpOBaHHe NPEIOCTABIACT YCIYTH CBA3H

2. YacTOTHO-TeppUTOPHATLHBII 0) Pacnipenienenye 1 MCIIOIB30BaHKE YACTOTHOTO CTIEKTpa

pecype B IpejieNiax onpeieNieHHoi TeppuTopuu

3. YacrotHas 3¢ ek THBHOCTE B) [lokazartens, XapakTepH3yIONIHMi HHTCHCHBHOCTh
MCTIOJIb30BaHHsA YaCTOTHOTO CIIEKTpa

4. 3ona obcmyKHBaHHA r) COBOKYIHOCTB YaCTOT, BBIIENEHHBIX /IS paboThI CETH
MOOHIILHOIH CBSI3M

4.4. YcTaHOBHTE COOTBETCTBHE MEXKAY MOHATHAMH M HMX ONpeeleHHUAMH B 06NacTH
9aCTOTHO-TEPPUTOPHAILHOIO TJIAHUPOBAHMS B CHCTEMaX MOOWILHOIT CBA3H:

1. HacroTHas coTsl a) COBOKYITHOCTb HaCTOT, BBIACICHHBIX /U (yHKIIHOHUPOBAHHS
CeTH MOOMIILHOI CBsI3H

2. YacToTHsIi pecype 0) OTHOmIEHNE YHCIIAa HCTIOJIB3YEMBIX YACTOTHBIX KAHAJIOB K
001IEMY YHCITY IOCTYITHBIX YaCTOTHBIX KAaHAIOB

3. Koadpdumnmenr B) Teppuropus, nokpeiBaeMas o/1Hoi 6a30Boil cTaHINEl ¢

YaCTOTHOTO MTOBTOPEHHS UCIOJIb30BaHUEM OTIPe/IeTIEHHOTO Habopa YaCcTOTHBIX KAHAJIOB

4. YacroTHas r) [TokasaTeb, XapakTepH3yIONMii HHTEHCHBHOCTH

3 peKTHBHOCTE MCIT0JIb30BaHHs YaCTOTHOTO CIEKTPa

4.5. YcTaHOBHTE COOTBETCTBHE MEKIY TEPMHHAMH M MX OTIPEACICHUAMM, CBA3AHHBIMU C
4aCTOTHO-TEPPUTOPHAJIEHBIM TUIAHUPOBAHHEM B CHCTEMaX MOOHIIBHOI CBA3M:

1. HacToTHblif an a) COBOKYITHOCTb YaCTOT, BBIIEIEHHBIX LT paGOThI CETH
MOOMILHOM CBA3H

2. YacToTHsIif pecypc 0) [Toka3aTens, XapakTepH3yIOMMii HHTCHCUBHOCTD
MCII0JIL30BaHHA YaCTOTHOTO CIIEKTPa

3. YacToTHBIH KaHaI B) Pacmipesiesienne u HCMo/Ib30BaHNEe YaCTOTHOTO CHEKTPa B
npeeiax onpeseaeHHONH TeppUTOPHH

4. YacrorHas r) OtaenbHas nojoca 9acToT, HCIOIb3yeMas /IS TlepeIadn

dexTBHOCTE CHUTHAJIOB B CETH

4.6. YcTaHOBHTE COOTBETCTBHE MEkKIY IPYNNaMH Mojelieil pacueTos HaTpsHKEHHOCTH
110JI1 M UX TUIIAMH.
1. CraTHcTHYECKHE MOJIENH a) Mozens Okamypa
2. JleTepMUHHCTCKHE MOJIETH 0) Monens JIu
B) Monens Yonduma — Mkeramu
r) Monens Kena — Bepronn

4.7. YcTaHOBHTE COOTBETCTBHE MEX/1y Ha3BaHHEM BHIa MOLYIAIMH M YMCIOM GHT Ha
CHMBOJL

1. QPSK a) 2 bura

2. QAM 16 0) 4 6uta

3.8-PSK B) 3 OuTa
r) 8 our

4.8. YcTaHOBHTE COOTBETCTBHE MEIKILY METOI0M J0CTYIIA K CPEJIe B OecrpoBO/IHBIX CETAX
M IUMPHHOMH MOJIOCHI KaHalla Tepe/1aum.
| 1. Kaxoe ycTpoiicTBO paGoTaeT Ha onpeaeeHHOi 4acToTe | a) TDM _l
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2. Kaziblil mepeiaTauk TpaHCIMPYeT CUTHAJ Ha OJHOM M Toii | 6) FDM
KE YacToTe

8) CDMA

4.9. VcraHoBMTE COOTBETCTBHE MEXKIY MOJEISAMH  pacueToB H XapakTepom
ONpPENeIACMBIX ~MEIHAHHBIX  3HAYCHHIl MOTEP, W HANPAKEHHOCTH TONA JUIA  Tpacc
MPEANoIAragMoro paiioHa pa3BepThiBaHH CHCTEM COTOBOI CBA3M.

1. Cratucruueckue a) MeamanHble 3HaUSHNA TOTEPh MOTYYEHBI /U1 KOHKPETHBIX
MOJIETH TeppUTOPHii

2. JleTepMHHHCTCKHE 0) HeoGx0MMo BBINMOIHUTE KaIMGPOBKY MapaMeTpoB I
MOJIETTH TIpeIoJaragMoro paioHa

B) He yuursbiBarores cnenuduueckue ycnosus paitona

I) YUUTBIBAIOTCA 0COOCHHOCTH TEPPHTOPHH H €€ 3aCTPOIKH B
crielHaIbHO Gase 1aHHBIX — IM(POBOI KapTe MECTHOCTH
a) YauteiBaeTcs qud)pakiius Ha 3aHHAX

4.10. VYcraHoBuTe COOTBETCTBHE MEKIAY Yrpo3aMH U PHCKAMH Ge30MacHOCTH
OecrpoBOIHBIX ceTei M METOIaMH HX peasiu3aIiim.
1. Araka «mocnymmBanue» a) xorza moceutaiorcss ARP-0TBeTHI, Ha KOTOphle He OBUIO
3ampoca, K IEJICBOH CTaHIIMM JIOKAIbHOH CceTH, KoTopas
NepeHaNpaBJIAeT BECh NPOXOAIIMIT Yepes Hee TpadHK.
2. Ataka «[ nymenue 0) Korza TpeIHaMepeHHas WM HempeaIHaMepeHHas
KJIMEHTCKOH CTaHIIMN» MHTEP(EPEHIMSA MPEBBIIIACT BO3MOKHOCTH OTTIPABUTEIS HIIH
TN0JIyJaTellsl B KaHaJle CBSA3M.

4.11. YcraHoBHTE COOTBETCTBHE MEXKIY TPYNNaMH Mojesieil pacyeTos HaIPAKEHHOCTH
110JI51 ¥ MX THIaMH.
1. CraTHCTHYECKHE MOIETH a) Mojsiens Okamypa
2. JleTepMHHUCTCKHE MOZIEITH 0) Mozens JIn
B) Mozens Yonduma — Mkeramu
r) Moznens Keua — Bepronn

4.12. VcTaHOBHTE COOTBETCTBHE MEXK/LY TIPOIECCOM MOLYIHPOBAHHL.

1. FSK a) B KOTOPOM 3a/eficTBOBaHA 0/1HA XapaKTEPHCTHKA HECYIIIEro CHIHA/IA

2. PSK 0) B KOTOpOM 3a/1eficTBOBaHbI HECKOJIbKO XapaKTepPHCTHK HECYIIET0 CUIrHAalIa
3. QPSK

4. QAM

4.13. YcTaHOBHTE COOTBETCTBHE MEkKIY CTaHIapTaMH ceTell COTOBOIl CBA3M M HX
OIHCAHHEM.
1. GSM a) Cranznapt 3G, OCHOBaHHEIH Ha TEXHOJIOTHH MHOKECTBEHHOTO JOCTYIIA C
KOJIOBBIM pa3/ieJIeHHEM KaHAIOB
2. CDMA 0) Cranaapt 2G, OCHOBaHHBIH Ha TEXHOJIOTHH MHOKECTBEHHOTO JOCTYyTIA C
4aCTOTHBIM pa3Jie/IieHHeM KaHAJIOB

3. UMTS B) Crannapr 4G, ocHoBaHHBI Ha TexHonorun OFDMA u Ppa3BUBAIOTIHIT
cranaapt 3G
4. LTE r) Cranaapr 3G, passuBatoniuii Texuonoruio GSM u Henos 3y ot

LIMPOKOIIOJIOCHBII 1oCcTyN

4.14. VcraHOBHTE COOTBETCTBHE MEKIy CTaHAAPTAMH COTOBOH CBS3M M WX
XapaKTepUCTHKAMH.

I 1. GSM, CDMA | a) Ilouteprkka BBICOKOCKOPOCTHO# MOOGHILHOI Nepeiaun TaHHbIX, HU3KHE |
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3aJIePIKKH, YIYYIIEeHHasA creKTpaibHas 3¢ pekTHBHOCTE

2. UMTS, HSPA

0) Mcrionb30BaHHe TEXHOMOTHI MHOKECTBEHHOTO OCTYMA ¢ BPEMEHHBIM U
YacTOTHBIM pas/ielIeHUEM KaHAJIOB

3.LTE

B) Passutie Texnonorun CDMA, Hcnosib30BaHie ITMPOKOTIONOCHOTO
J0CTyIa

4.5G

r) IoBbIIeHHE TIPONYCKHOI CIIOCOGHOCTH 1 CHIDKEHHE 3a/IepIKeK,
NOJUIEPKa HOBBIX Ipuiiokenuii u loT

4.15. YcTaHOBHTE COOTBETCTBHE MEX/Ly TEPMHHAMM H UX OMpPe/Ie/ICHUS MH.

1. CummeTpuuHOE
muppoBaHHe

a) mH(POBaHHE C TIOMONILIO CEKPETHBIX KIOYEHi, MPH KOTOpOM
abOHEHTBI JIOJKHBI COBMECTHO BbIOpaTh €JIMHBIH
MaTeMaTHYECKHH alrOpPUTM, KOTOPBII OyAET HCMOIb30BaTHCA
JuiA M@ poBaHus U pactinpPOBKH JTAHHBIX

2. AcuMMeTpHIHOE
mudpoBanue

0) wmmppoBaHHe NPH KOTOPOM HCIOJB3YIOTCS pasHble, HO
B3aHMHO JIOTIOJHAIONIME APYT Jpyra KIIOYH W AJrOPHTMEI
WHPPOBaHUS H paciinpoBKH

3. IloTokoBoe mudposanue

B) mmdpoBaHHe, NP KOTOPOM BBIMOTHAETCA MOOGHTOBOE
CIIOKEHHE 10 MOAYII0 2 KIIOYeBOH IMOCIEeI0BaATeIbHOCTH,
FEeHEPUPYEMOil alropuT™MoM IMHQPOBaHHA Ha OCHOBE 3apaHee
33a1aHHOTO KJIK0Ya, H HCXOJIHOI0 COOOIEeHHs

4.16. YcTaHOBHTE COOTBETCTBHE MESKIY IEMEHTAMH M3 IBYX CTONOIOB, OTHOCAIIHMHCH

K ceTaM 3G.

1. UMTS a) TexHOOTHA MHOKECTBEHHOT'O JI0CTYIIA C KOJIOBBIM
pa3ieJIcHHEM KaHaJIOB, HCIOJIb3veMas B ceTax 3G

2. CDMA2000 0) Crannapt 3G, ocHoBaHHbIi Ha TexHomornn CDMA,
passuBaronmi CDMA oHOro nokonaeHus

3. HSPA B) TexHOJIOrHs BEICOKOCKOPOCTHOH MaKeTHOI Tepe1ati JaHHBIX
B cesix 3G

4. WCDMA r) Cranaapt 3G, cosnannsiii Ha ocHoBe GSM u Mcnonb3yronmii

LIMPOKOIIOJIOCHBIH JI0CTYM

4.17. YcTaHOBHTE COOTBETCTBHE MEXK/LY TEPMHHAMH H MX OTIPE/IC/IeHUAMH.

1. Ayrentudmkanms

a) ompesie/leHHe UCTOYHHKA MH(POPMAIMH, TO €CTh KOHEYHOIo
N0JIL30BATeIA MJIM YCTPOiicTBa

2. 11eIOCTHOCTD JaHHBIX

0) obecnieueHne HEM3MEHHOCTH JaHHBIX B X0JIe MX Mepeaadn

3. KonduneHnuaisHocTh
JTaHHBIX

B) OOcCIieYeHHe MPOCMOTPa JAHHBIX B MPHEMIEMOM (opmate
TOJBKO JUIA JIMI, UMEIONIHX TMPABO Ha JOCTYII K 3THM JIaHHBIM

4.18. VYcranoBuTe COOTBETCTBHE MekAy craHmaptamum  cereii 2G W ux
XapaKTepHUCTHKAMH.
1. GSM a) Mcrionb30BaHye TeXHOIOTHH MHOKECTBEHHOTO JIOCTYIIA C
YaCTOTHBIM Pa3/Ie]ICHHEM KaHAIOB
2. CDMA 0) AHaIOrOBBII CTAHIAPT, EPBOE MOKOJICHHE COTOBBIX CeTeil
3. TDMA B) Mcriosib30BaHMe TEXHOIOTHH MHOKECTBEHHOTO JIOCTYIIA ¢
KOJIOBBIM pa3/ie/IcHHEM KaHAJIOB
4. AMPS r) Ucmonb30Banue TEXHOIOTHH MHOKECTBEHHOTO IOCTYTIA C
BPEMEHHBIM pa3/Ie/icHHEM KaHaJlOB
4.19.  VcranoBute COOTBeTCTBHE MeKIAy CTaHmapramu  ceteit 4G W nx
XapaKTePUCTHKAMH:
| 1.LTE l a) Crannapr 4G, obecneuHBaONIMii CKOPOCTh epeatn JaHHBIX |

22




10 1 I'6uT/c B cTallHOHAPHOM pexHMe

2. WiMAX

0) Crannapt 4G, oCHOBaHHBIIH Ha TEXHOIOTHH MHOKECTBEHHOTO
A0CTyMa ¢ OPTOrOHAIBHLIM YaCTOTHBIM pasjieneHuemM (OFDMA)

3. LTE-Advanced

B) Cranznapr 4G, sBIAIoNMiics yCOBEPIICHCTBOBAHHOI BepcHeil
LTE c Gosee BRICOKOI PONYCKHOM CIIOCOGHOCTHIO

4. LTE-Advanced Pro

r) CrannapT GecripoBoJHO IIMPOKOTIONIOCHOI CBS3H,
anpTepHaTHBa TexHoaoruu LTE

4.20. Cootnecure 31eMentsl ceTH LTE ¢ MX 0CHOBHBIMH ()YHKIIHAMU:

1. DBomonMonHas
0azoBas cranima (eNB)

a) OTBeuaeT 3a ynpapienue pajanonntepdeiicom u nepenauy
M0JIb30BATE/IbCKHX JIAHHBIX.

2. CepBHCHBII 03 (S-
GW)

0) Bomonusier pynkimu MapupyTusanuu tpadguka MeXIy ceThio
LTE u BHELIHUMH CETAMH.

3. IlakeTHBIH HaHHBII

B) OtBeuaeT 3a 06paboTKy CHIHAJIBLHOI HHpOPMaIHH,

nuno3 (P-GW) yNpaBjieHHe MOOMIILHOCTBIO M O€30IMaCHOCTHIO.
4. MoGwibHbIi MeHeKep | 1) OGecnieunBaeT nepeKmoueHne MEXKIY CETAMH U TOJUICPIKKY
yrnpasienus (MME) HETIPEPBIBHOCTH CEAHCOB CBA3H.

5. DBOIOIIMOHHOE
nakeTHoe aapo (EPC)

) Ilpencrasnser coGoit eHTpaaH30BaHHOE AIPO CETH,
OTBEYAIONIEE 3a YIIPABICHHE CECCHAMM.

4.21. YcTaHOBHTE COOTBETCTBHE MAPaMeTPOB (hH3HUSCKIX YPOBHEI# cTaH1apTOB.

1. Cranpapr 802.11ac

a) YacrotHslii quanaszon 5100 - 5183.5 MI'y

2. Crangapr 802.1 1ax

0) Yactotuslii auanazon 2400 - 2483,5 MInt

3. Cranmapt 802.11n

4.22. VCTaHOBUTL COOTBETCTBHE MEX/Ly BHIOM TeJIeKOMMYHHKAIJHOHHON CETH M BHIOM

yCIyr

|. ”HTEpaKTHBHEIE YCIIYTH

a) pagHoceTH

2. IIHPOKOBENIATEJIEHBIC YCIIYTH

0) Tenedonnble ceTH

B) TeJIEBU3HOHHBIE CETH

4.23. YcTaHOBHTE COOTBETCTBHE MEXKIY CTAHAAPTAMH COTOBBIX CETel M MX THITHUHBIMH
CKOPOCTAMH Iepe1adH JaHHBIX.

1. GSM/EDGE

a) JTo 300 Mo6ut/c

2. UMTS/HSPA

6) Mo 100 Kéur/c

3. LTE/LTE-Advanced

B) Jlo 1 I'Gut/c

4.5G

r) Jlo 42 Mour/c

4.24. YcTaHOBHTE COOTBETCTBHE MEXK/LY TEPMHHAMH H UX OTIPE/Ie/IeHHAMM.

1. Ayrentudukamnus

a) ompeJeneHNe HMCTOYHHKA MHPOPMAIMM, TO €CTh KOHEYHOIo
10JIb30BATEIA WIIH YCTPOiicTBa

2. 11eIoCcTHOCTD JaHHBIX

0) obecrieueHne HEM3MEHHOCTH JJAHHBIX B X0JI€ UX TepeIadn

3. KonduneHnuaisHoCTh
JTaHHBIX

B) ofecrieueHne MPOCMOTpPa JaHHBIX B MPUEMIEMOM dQopMmate
TOJIBKO JUIS JTHII, MMEIOIIHX MPABO HA JOCTYIT K 3TUM JaHHBIM

4.25. YcTaHOBHTE COOTBETCTBHE MEK/Y TEPMHHAMH H HX onpeaeeHUsA MU

1. O6mmii kmoy

a) IHPOBOIi KO, HCIOJIb3YeMBIil Ul g poBaHus/pacindPOBKI
vH(OpMaIHK 1 MPoBepKH HGPOBBIX MOIHCE

2. CekpeTHBIi KO

0) mHdpoBoii KA, COBMECTHO HCIOIb3YeMBbli JABYMS CTOPOHAMH
Ui HQPOBaHHS M paciin(pOBKH JaHHBIX
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HlIkana oyenuganus pesyibmamog mecmupoeanus: B COOTEETCTBUM C neHcTBYIONICH B
YHHUBEPCUTETE OalIbHO-PEHTHHIOBOH CHCTEMOIi ONEHHBAHHE PE3y/IbTAaTOB MPOMEKYTOUHOI
aTTeCTallMH O0Y4alONMXCA OCymEeCTBIeTcs B pamkax 100-GauibHON  mIKaisl, [IpH  TOM
MaKCHUMaJIBHBIH 0alul 10 NPOMEKYTOUHOH arTecTanuu o0y4alommXcs [0 3a04HOI dopme
00yueHus coctasiser 60 6amos (ycraHoBieHO nonoskennem I102.016).

Obmmit 6am o MpoMekyTOUHOI aTTecTalu CyMMUPYeTCs ¢ GaliaMH, MOJIY4YE€HHBIMH
00y4arouMMes Mo pe3y/IbTaTaM TEKYIIEro KOHTPOJIS YCHEeBAeMOCTH B TeUEHHE ceMecTpa; cyMma
0aJUI0B NIEPEBOIUTCSA B OTICHKY T10 JIMXOTOMHUYECKOH LIKAJTE CIeIYIONNM obpazom:

CootBerctBre 100-6a/UIbHOMN M IMXOTOMHYECKOIT HIKAI

Cymma_bannoe no 100-6arrbrott wikane Oyenka no duxomomuueckoi wkane
100-50 3a4TEHO
49 u menee HE3a4TEHO

Kpurepnu ouennBanus pesyibTaToB TeCTHPOBAHHS:
Kaseiii Borpoc (3amanue) B TecToBoii JopMe OIEHHBACTCSA MO AMXOTOMHUECKOI MIKaie:
BBINOJIHEHO — 3 0aJ171a, He BBHINOJIHEHO — () 6a/10B.

2.2 KOMIIETEHTHOCTHO-OPHEHTHPOBAHHBIE 3A/IA9YH

Komnemenmnocmuo-opuenmupoeannas 3adava Ne |

Ilpu  xBazparypuoii ammniamtyaHo-dasoBoii moxymsumm (KAM) UCTIONB3YIOTCS 4
rpajaiuu ¢asel CHrHaNA, TaK YTO 00Pa3ylOTCA J1Ba He3aBHCHMBIX KaHAja CBA3M, cuHda3HbIil 1
KBA/IPaTypHEIH, B KaX/0M U3 KOTOPBIX HCTOIB3yeTcs L aMIUMTYHBIX 3HaueHun curHana (L/2
MOJIOKUTEIBHOMH MonApHOCTH M L/2 oTpuiatensHoii nomspHoct), utoro M=L2. Tlpu L = 2
noJsrydaeM u3sectnyro ®M-4.

TpeGyercs ompeneanTs cKOpocTh Tepenaud B KaHale TOHANBHOH 4acTOTHI B
COOTBETCTBHH C Mpe/UIaragMoil TabiuIei st MOIYJIAIUY curHana MetogoM KAM.

Yucio aMIMTyIHBIX ypoBHeii (L) 2 A 8 16 32 64 128
curnaita KAM

F cums. ' 2400 2400 2400 2400 2400 | 2400 | 2400
Yucsio 6uT Ha omH cumBolL, logoM

R, 6ut/c

Komnemenmuocmuo-opuenmuposannas sadaua Ne 2

B panmokanane npu Bo3eiicTBHM OpraHM30BaHHOI HIYMOBOH MOMEXH (WIH CpbIBE
CHHXPOHH3AIIMH KaHalla CHHXPOHH3AIlWH CJIIOB) BEPOATHOCT OIMOKH Ha 6uT p=0,5.

Onpezenuts uMCIO M3OBITOYHBIX GMT T, KOTOpOE HEOOXOIHMO 00aBHTH K nakery
uH(OpMalMOHHBIX OMT Kk Ui oGHapykeHus ommuGOK, 4To6BI 3a BpeMs Tepeladd TakeTa
BEPOATHOCTL ()OPMHPOBAHHA JIOKHON KOMAH/Ibl He TIPEeRbIIIaia Beanaunbl P = 10,

Komnemenmnocmno-opuenmuposannas s3adaua Ne 3

Beipasure nonmepoBckoe cMmemenue wuactothl Af;, B 3aBHCHMOCTH OT 3HAYCHHS
PaMabHOH CKOPOCTH V IBIKEHMS NepelaTanKa MM MPUEMHHUKA JIBYMS CIIOCOOAMH:

* 4epe3 4aCTOTY pPaJJMOCHTHAIA H OTHOLIEHHE V K CKOPOCTH CBETa;

* yepes oTHomeHHe V/A, e A — JUTHHA BOJTHEL.

Komnemenmuocmno-opuenmuposannas sadaua Ne 4

Eciu curhan mepezaetcs mo kamamy CBA3M ¢ IIyMaMH, TO BO3MOXHA JIH Tepegada
CooOIIeHHi 10 3ToMy KaHaly cBasu Oe3 ommbok? Ecim ma, To kakue napameTpsbl nepeaadn
OTPaHUYMBAIOT LIYMbI KaHAIa CBA3H.

Komnemenmnocmuo-opuenmupoeannas 3adawa Ne 5
Ilonb3ysce Beipakennem llleHHOHa I TPOMYCKHON CIOCOGHOCTH KaHANa CBA3M
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R = AF Logx(1 + Pc/Pw) BeIpasute oTHomenune Po/Py uepes otnomenne h® = 2E¢/ No 1 Haiimre
BhIpakeHue s h? kak ¢bynknmio ornomenus R/AF.

Haiizinte MMHMMaTBLHO-BO3MOIKHOE IOCTHKMMOE 3HAYEHHe BeJWuMHbBI h’ 11 KaHama
cBa3u. Bripasure o1y Besmunny h? B 16 u cpaBuuTe ee ¢ Benuumuoil h? = 10,5 nb tpebyemoii
AL TONYYEHHS BEPOATHOCTH oOwWMOKM Ha OuT p=10° mnpu mepenaue wundopmarmu
NPOTHBOIOIOKHBIMU CUTHaJIaMH 0e3 u30bITouHOCTH. Kakne 3akimioueHMs MOKHO clelaTh B
Pe3yJIbTaTe 3TOT0 CPABHEHHMA O BO3MOKHOCTAX MOMEXOYCTOHYMBOTO KOJMPOBAaHMA B KaHAIax
cBA3u?

Komnemenmuocmno-opuenmuposannas sadaua Ne 6

Juist ABYXITydeBoil MOJeTH KaHaIa CBA3M U BPEMEHH 3amMa3blBaHUA OJHOTO JIy4a 1o
OTHOILICHHIO K JPYrOMY Tsn ONPENETHTE HEOOXOMMMBII pa3sHOC YacTOT MEXAY N HECYNHMH
HacTOTaMH, MEPEAABACMbIX OJHOBPEMEHHO JUIA TONYYEHHs N-KPATHOrO Pa3HECEHHOTO 110
4acTOTe NpHeMa.

Komnemenmuocmno-opuenmuposannas sadaua Ne 7

Jns MHOTOJIy4€BOTO CHTHala € paccesiHMEM MO 3aJepikke AT M UIHTENIBHOCTBIO
KaHaJIbHOTO CHMBOJIA Tk:

I[TocTpouTs KpUBYIO OTEPH B YHEPreTHKE PATHOIHHUH 33 CUET MEKCHMBOILHOH MOMEXH
Lyex B 1b B 3aBHCHMOCTH OT OTHOIIEHHS AT/Ty.

Komnemenmrnocmuo-opuenmuposannasn saoaua Ne 8

Jns MHOTOJIyMeBOTO CHIHaZa C paccesHHEM MO 3alepkke AT M JUIHTENBHOCTBIO
KaHaJIbHOT'O CHMBOJIA Tk:

OleHHTh BIHAHME MEXKCHMBOJILHONH TOMEXM M HAMTH Lyex JUIf caydas, Korja Ha
nepeaie JUIMTEAbHOCTh M3JTyUYeHHA KaHAJIbHOTO CHMBOJIA YMEHBIIACTCS Ha BEJIMUMHY AT T.e.
MEPeIATIMK BBIKIIIOUACTCA Ha BPeMs AT Mepesi M3ITyueHHeM KaXI0To CIeyIONero KaHalbHOro
cumBosia. CpaBHHTH ¢ cHTyanmeil mo m. | 3ajaum ¢ y4eToM CTaTHCTHKH nepeJiaBaeMbIX
NOC/IeI0BaTEIbHOCTEH CUMBOJIOB «1» 1 «O».

Komnemenmnocmuo-opuenmuposannas 3adava Ne 9

TIpueMHHK pacrioniokeH Ha paccTOsHMH | KM OT 5-BaTTHOTO mepenaTumKa, Hecymas
dactora f= 1900 MI'n. Cunrats, 4to 06 aHTEHHBI PACTIONIOKEHBI B CBOOOIHOM MIPOCTPAHCTBE U
UMeIOT Kodpdurmentsl yeunenns Gr = 1, Gt = 2. Haiitu:

a) MOIIIHOCTE Ha BBIXOJIE MPUEMHO# aHTeHHEI Pr;

0) aMIUTHTY 1y 2J1eKTPHYECKOrO M0JIs BOIH3H TPHEMHON aHTEHHBL:

B) HANpsHKEHWE CHTHANA, TPHIOKCHHOE Ha BXOJE NPHEMHHKA, €CIH BBIXOJHOE
compoTuBJIeHHe aHTeHHBI 50 OM M OHa corllacoBaHa ¢ MPUEMHHKOM.

Komnemenmnocmuo-opuenmupoeannasn 3aoaua Ne 10

MoGHIBHBII NPUEMHHK PAaCIONOkKEH Ha PacCTOAHMM 5 KM OT 0a30BOf CTaHIMM W
HCTIONIL3YET B KAICCTBE aHTEHHBI YeTBEPTHBOIHOBBIH aunosb. Ha paccTosnun 1 kv ammmryaa
dNEKTpUIEcKoro nosis cocrasiia 10 B/m. Yactora 900 MI'n. Haiitu:

a) JUIMHY U YCWICHHE NPUEMHOI aHTEeHHBDI,

0) MONIHOCTH Ha BBIXOJIe TIPHEMHOI aHTeHHHI Pr, ecin UCTIOJIL3YeTCs 2-JydeBas MOJIENb
pacrpocTpaHeHHs paJHOBOJIH.

Beicota moaseca n3nyuaiomieii antenust 50 M, npueMHoOi — 1.5 M.

Komnemenmnocmuo-opuenmuposannas 3adava Ne 11

[MInpuna nmonnoro cnektpa cuctemsl cBsasu ¢ UYPK cocrasmser 12,5 MI'. 3ammrHbrii
uacToTHeIH nHTepBai 10 kI'u. [Tonoca yacToT oaHoro Kanana pasna 30 k. OnpeaenuTs uncIo
JIOCTYITHBIX KaHaJIOB.
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Komnemenmuocmuo-opuenmuposannas zadaua Ne 12
DyHKIHOHATBHAA CXeMa IPHEMHOTO YCTPOICTBA, TPE/ICTABIEHHOTO Ha PHCYHKE.

r’ I Banatue

oTcyeTa

: NepemHoXUTENL — j
Cwvrnan Tl GD I ‘ o
¢ O9PK T l 0
Usin(2nft +¢, ) T
r 1 -
_.& % 4 [ v
‘ 0

- Upsin(2mfr +q, )
—— n

Puc. n-kananbHbIH CHHXPOHHBIH J€MOTYIATOD

[Ipunmmaem, 4To B Kak0M YacTOTHOM KaHajle MCTONb3yercs dasoBas MaHHIYJIATHA
pamuocurnana Ha 180° (OM-2). Ha BXOZe MHOrOKaHAILHOTO CHHXPOHHOTO JieMoIyIsaTopa
JIEHCTBYET CHTHAI

UBX(t) = ZE:l Uc Sin(znfk + (pk)!

— £ !
rae fie = fic + AF g , e AF .« — nonnepoBckuii CIBHT nepenaBaeMoii YacTOThI fk, Q= Qk(t)+

Pko, TZle Qk(t) MpHHHMaET 3HaueHue 0 WIH T IPH MaHUIYJIAIMH PaTHOCHTHAA, (ko — HAYAIbHAA
(aza pagnocurnana B k-oM 4acTOTHOM KaHae,

Ha Bxoze cxembl (pucynok) B mosoce wactor Af neiicTByer HIYM C paBHOMEPHOI
CIEKTPAIBLHOM MIOTHOCTEIO No.

[ToxasmuTe, uTO Ha BXO/I€ HHTErPaTOpPa C CHHXPOHHBIM Pa3ps oM (HaIpHMep, Ul KaHaa
dactotsl fi) npu Uy/2 = | cnekTpanbHas MIOTHOCTH MIYMOB B BHIEOINOI0CE Oyzner paBHa 2 N,,.
Hapucyiite rpaduk crnekTpasbHOil IJIOTHOCTH IIyMa Ha BXOJe HHTETpaTopa C CHHXPOHHBIM
paspsaaom.

Komnemenmnocmuo-opuenmuposannas zadaua Ne 13
OyHKIHOHATBHAA CXEMa PUEMHOTO YCTPOICTBA, PE/ICTABIEHHOTO Ha PHCYHKE.

’__’ l Bastue

oTCcHeTa

i NepemHoxuTens = j
Curnan c D I ‘ '
¢ O4PK T l _____0
——— Uesin(2nf1 +9, ) ’ T | /
. ; .
——.@— . 10 I . -—
. 0

- Upsin(2rfr +q )
n

Puc. n-kananbHbIi CHHXPOHHBIH J€MOTYIATOD

IIpiHimaem, 4TO B KakI0OM 4YaCTOTHOM KaHajle HMCTIONb3yercs (ha3oBas MaHHIYJIA TS
pannocurnana Ha 180° (®M-2). Ha BXoZe MHOIOKaHaTbHOTO CHHXPOHHOTO JieMoIyasaTopa
JEHCTBYET CHUTHAI

T n :
Unx(t) = Zk:l Uc Sln(ZT[fk £ (pk);
= fi + AF N N :
rae fic ke + Al , The AF — nonnepoBckuii COBHT nepenaBaeMoii YacTOThI fk, Q= Qk(t)+
Pko, TAI€ Qi(t) MPHHIMAET 3Ha4eHue 0 WIN T NPH MAHUITYJIAIMH PaJIMOCHTHANA, Pko — HAYATLHAS
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¢aza pagmocurnana B k-om 4acToTHOM KaHaJe.

Ha Bxoze cxembl (pucynok) B monoce wacror Af meifctByer mym c paBHOMEpPHOI
CIIEKTPAIbHOM MIOTHOCTEIO N,

Onpenenute mnosmocy mnpomyckaHus HMHTErpaTopa C CHHXPOHHBIM paspsaaoM  uis
ATHTEIBHOCTH KaHAIBHBIX UMIY/IBCOB Tk. W HAMANTE OTHOMIEHHE MONIHOCTEH CHTHAI-IIYM Ha
BBIXOJIE HHTETPAaTOpa ¢ CHHXPOHHBIM Pa3psA/i0M Yepe3 OTHOILEHHE YHEPTHH BXOIHOTo oura P 1y,
(P=U2, Uc — aMmumTyza BXOAHOTO JUIS CXEMBI paauocurHaga Ha 4acrore fj), K
CHEKTPAIBLHOH IIIOTHOCTH MIYMOB No Ha BXOJE CXEMBI.

Komnemenmuocmno-opuenmuposannas zadaua Ne 14

CpaBHuTE criekTpaibHyio dddekTnBHOCTs cucteM cBasn FDMA u TDMA, eciu B
CHCTEME C HaCTOTHBIM pa3/ie/ieHHEM KaHAIOB 1o1oca pabouux 4acToT KaHana pasHa 10 kI u
TakuX KaHanoB 3. CkopocTh nepefaun kaxiaoro kanana 10 k6urt/c. Cucrema TDMA umeer
nojocy padounx gactot 30 kI'it m uMeeT ckopocTs nepenaun 30 k6ut/c. Kapiit KaJIp COCTOHUT
13 3 pabo4uNX UHTEPBAJIOB.

Komnemenmuocmno-opuenmuposannas sadaua Ne 15

JUisi MHOTOJIy4eBOro CHrHaJa ¢ paccesHHEM M0 3alepkKe AT M UIMTEIBHOCTBIO
KaHaJIbHOr0 CHMBOJIA Tk:

C yueTom mnoBe/ieHus KpUBOif M0TePh Lyex Mo M.1 3amaunm ompeenTh MakCHMaJbHO-
BO3MOXKHYIO CKOPOCTh MEpelayH KaHAaIbHBIX CHMBOIOB Rik=1/tk u ckopocth nepenaun
uHpopmanuu R 6ut/c B 0XHOM KaHale /1S CTydaes:

— OM-2 (R =Ry),

— OM-8,

— OM-4;

- KAM-16,

CCIIM  pacCMATPUBACTCA CETh CBA3H C BEJMYMHOM paccesHHs 10 3ajepkke AT=3 MKC H
nonyctuMas BeiMauHa Lyex = 1 1B,

Komnemenmuocmuo-opuenmuposannas zadaua Ne 16

Cucrema TakToBO# CHHXPOHH3AIIMM HE [I0JDKHA YXY/IIATh OTHOLICHHE CHUTHAI-IIYM Ha
BBIXOJIC MHTCTpaTOpa ¢ CHHXPOHHBIM paspsamzom OGonee wem Ha 0,3 b, Onpenenurs
MaKCHMAJIBHYIO JIOTIyCTUMYIO TIOTPEIIHOCTh CHCTEMbl TaKTOBOIl CHHXpOHM3amMH AT B
MPONEHTAX M0 OTHOMIEHHIO K JUTHTETLHOCTH CHMBOJIA T.

Komnemenmnocmuo-opuenmuposannas sadaua Ne 17

3azana HecTaOMIBLHOCTH YAaCTOTHI IEHEPATOpPa TAKTOBOI YaCTOTHI IPUEMHHUKA, paBHasg
10"  OTHOCHTENBEHO TaKTOBOW  YACTOTHI NPUHUMAaEeMbIX CHMBOJIOB curHama. Ilocie
NEPBOHAYAIBHOTO (ha3HPOBaHUA B NMPHEMHHKE TAKTOBLIX MMITYILCOB C HAYajoM M KOHHOM
NPHHUMAEMBIX CHMBOJIOB CHTHAJIA 110 NpeaMOyJie FeHepaTop TAKTOBOH YacTOThI B TPHEMHHKE He
NOJICTPAaUBACTCs 110 MPHHHUMAEMbIM HH()OPMAITMOHHBLIM CHTHATIAM.

Onpezennts yepes Kakoe YHCIIO MPHHAMAEMBIX CHMBOJIOB CHIHAJIA CMELIEHHE TAKTOBBIX
MMIyTbCOB  CHCTEMBI  CHHXPOHHM3AllMM  TaKTOBOH  4acTOTBI  OTHOCHTENBHO  ()POHTOB
NPUHHUMAEMBIX CUMBOJIOB JOCTHTHET JIONTYCTUMOM BeJIHYUHBI B 1%.

Komnemenmnocmuno-opuenmuposannasn sadauwa Ne 18
Jlna  cucTeM  Ha3eMHOH PaJMOCBA3M C MOGWJIBHBIMH  TepMHHAIAMH, KOTOpBIE
XapakTCPU3YIOTCA BCEHAIIPABICHHBIMHM TIEpPeJalONMMU M TMPHEMHBIMH aHTEHHAMH 0a30BOii

CTaHIMM M TEPMUHATOB (B a3MMYTalbHOH IJIOCKOCTH WM BO Beeil cdepe), MCmomb3ys
PiGuSpp  PrGpGppA?

c - 5
BBIPAXKEHUE AmreL (471)%L nng  MONMIHOCTH IOJIE3HOTO CHMTHANA HA  BBIXOJE
MPHEMHOI aHTEHHBI, ONpPEJENHTh KaK NPH OJMHAKOBBIX Pn, r W L OyaeT u3MeHATHCA
NPUHAMAEMas MOIIHOCTh CHIHAJIA TPH H3MEHEHHH JHAaNa30Ha YacToT PaJHOIHHHH.
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Kakne jmnanasoHel w9acToT: METPOBBI, J€IMMETPOBBIIA, CAaHTHMETPOBBIH WM
MUJITTUMETPOBBII ABJIAIOTCSA HAUOO/IEE BBITOIHBIMH NPH CO3aHHH TAKHX CHCTEM PaHOCBS3H?

Komnemenmnocmuo-opuenmuposannas sadaqwa Ne 19

B ceru cBsi3u uHTEpBaN paccesHUA 110 3aePKKE MPUHIMAEMOTO MHOTOJIYMEBOIO CHTHaJIa
paBeH 3 Mkc. [lna GopwObl ¢ 3aMHpaHMAMM CHTHANAa KakIblii CHMBOJ KOJOBOTO CIIOBA C
HCTIPABJIEHHEM OLINOOK MOC/IE0BATENbHO NePeIacTCs Ha CBOEH OTIIbHOI YacToTe TaK, YTo0bI
CHMBOJIBI KOZIOBOI'O CJIOBA 3aMHUpaN He3aBHCHMO. OnpenenuTh MUHHUMAIBLHBIH HeoOX0aHMMBIil
pa3sHOC M1y YaCTOTAMH.

Komnemenmnocmuo-opuenmupoeannas saoawa Ne 20

B cetu cBasu, paGoraromeii B amanaszone wactor =2 I'T'n (mmmHa BostHB A = 15 cM)
MOOMJIBHBIH TEPMUHAJ IPUHUMAET OTPAKEHHBIE OT OKPY/KAIONIHX MPEIMETOB CHIHAJBI 5a30B0ii
CTaHIIMH B YITIOBOM CEKTOpe no azumyty 180°,

OnpeesnTe MPOCTPAHCTBEHHBI Pa3sHOC MEXKIy JABYMS aHTEHHAMH MOOMIBLHOTO
TEPMHHANA B FOPH30HTATBHOH IUIOCKOCTH Ul oOecreueHns JABYKPATHOTO TPOCTPAHCTBEHHO-
pa3sHeCeHHOro npuema.

Komnemenmnocmuo-opuenmupoeannas 3aoava Ne 21

B cetu cBasu, paGoratomeii B amanaszone wactor =2 I'T'in (mmmHa Bosiabl A = 15 cM)
MOOW/IBHBII TePMHHAT PUHHMAET OTPAKEHHBIE OT OKPYXKAIONINX MPEIMETOB CUTHAJIBI Ga30Boil
CTAaHIIMH B YTJIOBOM CEKTOpe 1o azumyTty 180°,

OnpezennTs Kakoii MyTh J0KeH MPOHTH MOGHIIBHBIH TepMUHAI, YTOOBI MPUHUMAEMBIii
CHIHAJI H3MEHWIICA OT HEKOTOPOi MakCHMaJIbHO aMIUIMTY/IBI 10 MUHUMAJIBHOIA.

Komnemenmnocmuo-opuenmupoeannas 3aoaua Ne 22

B cetn cBasm, paboratomeii B auanasone wactor £=2 ' (mmHa BosHBI A = 15 cm)
MOOHIbHBII TePMUHA MPHHHMAET OTPAKEHHBIE OT OKPYXKAIONINX MPEMETOB CHIHAJIBI 6a30Boif
CTAaHIIHH B YTJIOBOM CEKTOpe 1o azumyTy 180°,

OmnpezennTs Npu CKOPOCTH ABHKEHHS MOGHIBHOTO TepMuHaia V = 20 km/u OMpEe/IeTHTh
MHTEPBA BPEMCHHOH KOIEPEHTHOCTH NPUHMMAEMOTO CHIHAajla Kak HHTEpPBal BPEMEHH, B
KOTOPOM Orubaromias CHrHajia COXpaHseT CBOIO MOJPHOCTE OTHOCHTEIBHO CPEIHET0 3HAYECHHS
3aMHPAIOIIEro CUrHasa.

Komnemenmnocmuo-opuenmuposannas saoaua Ne 23

IIponssenure npeobpasopanne curnana Ha npumepe OFDM-cucTembl nepe/iayu ¢ AByMs
QPSK-moaynsaropamu. QPSK-Moyssius 1udpoBoro cHrHama CBOIUTLCS K npeobpa3zoBaHHIO:

—00 — —1-1j;

=01 - -1+1j;

— 10 - +1-1j;

=11 - +1+1j.

Ucxonuelii curnan: a = [01 01].

Komnemenmnocmuo-opuenmuposannas zadava Ne 24

IIpousseante npeobpasopanne curtana va npumepe OFDM -cucTeMsl nepesadu ¢ AByms
QPSK-moaynatopamu. QPSK-Moxyssims nudpoBoro CHrHaa CBOIHTECS K npeodpa3oBaHUIO:

—00 — —1-1j;

=01 - —1+1j;

=10 — +1-1j;

=11 - +1+1j.

Wcxomnsrit curnan: a=[11 00].
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Komnemenmuocmuo-opuenmuposannas zadaua Ne 25

3amaHa HeCTaOMJIBHOCTH YACTOTHI TEHEPATOpPa TAKTOBOM HYACTOTHI MPHEMHHKA, paBHas
10" oTHOCHTENbHO TAKTOBOHf WACTOTEI NPHHMMAEMBIX CHMBONOB curmama, Ilocre
NEePBOHAYAIBHOTO (ha3MpOBaHMA B NPHEMHHKE TAKTOBBIX MMITYJLCOB C HAYaJOM M KOHHOM
NPHHUMACMBIX CHMBOJIOB CHIHAJIA IO NpeaMOyJie TeHepaTop TAKTOBOI YaCTOTHI B PHEMHHKE He
MOACTPANBACTCA 10 IPUHUMAEMBIM HH()OPMAIIMOHHBIM CHTHAIAM.

OnpezennTs Yepe3 Kakoe YHCIO0 MPHHAMAEMBIX CHMBOJIOB CHIHAIA CMEIIEHHE TAKTOBBIX
MMITybCOB  CHCTEMBl  CHHXPOHHM3AIMHM  TAKTOBOH  9YacTOThl ~ OTHOCHTEJBHO  (JPOHTOB
NPUHUMAEMBIX CHMBOJIOB IOCTHTHET JIOTYCTUMOI BeTnuuHbI B 1%.

Komnemenmnocmmuo-opuenmupoeannas sadaua Ne 26

MoGHIBHBIIT NPUEMHHK pPAacIONokeH Ha PACCTOAHMM S5 KM OT 6a30BOi CTaHIMM W
HCTIOJIE3YET B KaICCTBE aHTEHHBI YeTBEPTHBOJIHOBLI Aunonb. Ha paccTosnun 1 kM ammmuTyia
MEKTPUUECKOTO Mo coctaBuiaa 10~ B/m. Yactota 900 M. Haitru:

a) JUIMHY U YCWICHHE NPHEMHOI aHTEHHBDI;

0) MOIIHOCTL Ha BBIXOJIE MPHEMHOIT aHTeHHBI Pr, eciiu McTomb3yeTcs 2-my4eBas MOJIEb
pacnpocTpaHeHHUs PagHOBOJIH.

BeicoTa noaseca nanyqatomeii anteHnsr 50 M, npueMHoi — 1.5 M.

Komnemenmnocmuo-opuenmupogannasn 3adaua Ne 27

Jl1s MHOTONy4eBOTO CHMTHaja C paccesHHEM MO 3aiepkke AT M JUIUTENLHOCTHIO
KaHAJBLHOTO CHMBOJIA Tk:

OneHHuTh BIMAHHE MEKCUMBOJILHONW MOMEXH W HANTH Lyex I cayvas, Korja Ha
nepenatie JUIMTEILHOCTE M3JTYYEeHHsS KaHAIbHOrO CHMBOJIA YMEHBIIACTCS Ha BEJIMUMHY AT T.e.
NEPEeATINK BBIKIIOYACTCA HAa BpeMsA AT nepeji M3IydeHHeM KajIO0ro CIIEAYIONIEro KaHaIbHOro
cuMBojia. CpaBHUTH C cuTyalWel mo m. | 3agauM ¢ Y4eTOM CTATHCTHKH nepeaaBaeMbIX
M0OC/Ie10BaTeILHOCTEH CUMBOJIOB «1» 1 «0».

Komnemenmuocmno-opuenmuposannas sadaua Ne 28

Ecin curnan nepesiaertcs Mo KaHaly CBS3M C IIYyMaMH, TO BO3MOXHA JH nepeaaya
COoO0IIEHHIT 10 3TOMY KaHaiy cBa3H Oe3 ommbok? Ecmm ma, To kakue napaMeTphl mepeaadu
OTPaHUYHBAIOT UIYMBI KaHaJa CBA3H.

Komnemenmuocmuo-opuenmuposannas sadaua Ne 29

llupuna nonnoro cmektpa cuctemsl cesasu ¢ YPK cocrasnser 12.5 MI'n. 3amurHbIii
yacToTHBIA HHTepBan 10 kI'm. ITosnoca yacToT o/1HOrO KaHaa paBua 30 kI'u. OnpenennTs yncIo
JIOCTYTTHBIX KaHAJIOB.

Komnemenmnocmuo-opuenmupoeannas saoaua Ne 30

JUisi MHOTOJIYyMEBOTO CHTHAla € paccesHHEM MO 3alepkke AT M JUTHTEIBHOCTBIO
KaHaJIbHOTO CUMBOJIA Tk:

C y4erom noBeneHHs KpHBOif M0TePh Lyex M0 M.l 3a1aum onmpeeinTs MakcHMAajbHO-
BOSMOMKHYIO CKOPOCTh TEpellaiH KaHaIBHBIX CHMBOJOB Ry=1/tx u ckopocTs nepenaun
uHpopMarmu R GUT/C B OTHOM KaHasie /UIf CITydaes:

— OM-2 (R =Ry),

— OM-8,

- OM-4;

— KAM-16,
€CJIM pacCMaTPUBACTCA CETh CBA3M C BEJIMYMHOH paccesHHs 110 3ajgepikke AT=3 MKC H
JOIycTUMAs BeJIMYHHA Lyex = 1 1B.
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lHixana OueHMBAHMS PeMICHHSsI KOMNETEHTHOCTHO-OPHEHTHPOBAHHON 3a1auH; B
COOTBETCTBHH C JICHCTBYIONIEH B YHHUBEpCHTeTe GalsIbHO-PEHTHHIOBOH CHCTEMOIl OleHHBAHHE
Pe3yJIbTaTOB MPOMEKYTOUHOH aTTecTalMi oOyYaronuxcs OCyliecTBseTcs B pamkax 100-
Oa/ulbHO  IIKABL, NPH 3TOM MaKCHMAaIbHBII Gamwn 110 NPOMEXKYTOYHOH aTTecTanuu
00y4aroNuXcs 1Mo 3a04HOi opme obydenus coctasuseT 60 GannoB (YCTAHOBIEHO TONOKEHHEM
I102.016).

MakcumanbsHoe KonMdecTBO GallioB 3a peleHHe KOMITETEHTHOCTHO-OPHEHTHPOBAHHOM
3afaun — 15 GamwioB. bamn, nomydeHHbIT 0Gy4arOmMMCS 3a pellieHHe KOMIIETEHTHOCTHO-
OPUEHTHPOBAHHOH 3a/a4l, CYyMMHpYETCS ¢ GajuloM, BBICTABIEHHBIM €My 10 pe3yibTaTaM
TECTUPOBAHUSL.

OOuwii 6am1 NpoMeKyTOYHOI aTTeCTAllMM CYMMHpYeTCs ¢ Gajiamu, MOJIY4€HHBIMH
00yHalOMKUMCEs TI0 Pe3yIbTaTaM TeKYIEro KOHTPOIIS YCIIeBAEMOCTH B TEUEHHE cemecTpa; cymma
0aJUI0B NepeBONTCA B OLIEHKY MO JUXOTOMHUYECKHUIT MIKaje CIEIYIOMHUM 00pa3oM:

CootBetcTBre 100-0a/bHOMH U TMXOTOMHYECKOH KA

Cymma b6annos no 100-6annvroii wikane Oyenka no ouxomomuyeckoll wikae
100-50 3a4TEHO
49 u menee HEe3a4TeHO

Kpumepuu oyenusanus pewienus Komnemenmnocmno-opuenmupoeannoii 3adavuu

15-12 6aan10B BBICTaBIIAETCS OOYUAIONIEMYCS, €CITH PEIICHHE 3a1a4H JIEMOHCTPHPYET
riry0okoe TOHHMaHWe OOYHaloNIMMCs MpPEIIOKEHHON MpoGIeMbl M Pa3sHOCTOPOHHEE ee
paccMoTpeHHe; padoTa mpezAcTaBiseT coboil IOTHYHOE, SCHOE U NMPH 3TOM KPATKOe, TOYHOE
OMHMCAHUE XOJa PeIIeHHs 3a1a4u (10CseI0BaTeIbHOCTH (WM BBINOJHEHHA) HEoOXO0MMMBIX
TPYAOBBIX JICHCTBHI) 1 (GOPMYTHPOBKY /I0Ka3aHHOTO, NPABHILHOTO BBIBOAA (OTBETA); npH
9TOM OOYHAlONMIHMCS TPE/UIOKEHO HECKOJIbKO BAPUAHTOB PEIICHHS MM OPHIHHAILHOE,
HECTaHapTHOE pemlenne (i Haubosee s dexTHBHOE, MM Hanbosee palMOHAIBHOE, HIH
ONTHMAIbHOE, WIH €IMHCTBEHHO IPAaBHJIBHOE PEIIEHME); 3aadya pelieHa B YCTAHOBJICHHOE
Nperno/aBaTesieM BpeMs MU ¢ OINepPeKEHHEM BPEMEHH.,

11-8 6anna BeicTapngeTcs 00ydaKONEMyCs, eclM pElIeHHe 3ajaun JIEMOHCTPHUPYET
MOHHMaHHE 00 y4alomMMCs NPe/ITOKEeHHOI IPOBJIeMBL; 3a/1a4a pelIeHa THIIOBBIM CIIOCOGOM B
YCTAHOBJICHHOE MpETOJaBaTeieM BpeMsi; HMEIOT MecTo ob0mme ¢passr u  (win)
HECYIICCTBEHHBIC HEIOYETHI B OMTMCAHUHU X0/1a PEIeHHA U (MJIH) BRIBO/A (OTBETA).

7-4 Ganna BbICTaBIAETCA OOYYAIONIEMYCS, €CTH pElIeHHe 3a1auu JEMOHCTPHPYET
TIOBEPXHOCTHOE TMOHMMaHHE O0Y4alONMMCA MNPeUIOKEHHOH NpoGiIeMBl; OCyIIecTBICHA
MOMBITKA MIA0JIOHHOIO PElIeHHs 3a/1auM, HO TIPH €e PEelIeHHN JOMYIIeHbl OMNOKH i (1)
MPEBBINICHO YCTAaHOBIEHHOE MPENoiaBaTesieM BpeMs.

0-3 6an10B BhICTABISIETCA OOYYAIONIEMYCS, €CIM PElICHHE 3a1auu JEMOHCTpHpYeET
HETIOHMMaHHe O0YYalONIMMCs TPEITOKEHHOH Mpo6ieMbl, M (HIH) 3HAYMTEIHHOE MECTO
3aHUMAIOT 00MIHE (pasbl U TOTOCTOBHbIE PACCYXK/ACHHS, U (MIIH) 3a/1a4a He pelleHa.

30





