degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TeXHOJIOTHH

A.B. [IBopkoBu4

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: TeOpeTI/I“IeCKI/IG OCHOBBI PaINOJIOKAINU U paJuOCBA3U
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: Pa):[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa paaronokamnuy, yrpasieHus 1 HHOOPMATUKH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
7 (ocennuit) - JlnddepeHnmpoBaHHbIi 3a4eT

8 (BeceHHHI) - DK3aMeH

AynutopHbIx yacos: 90 Bcero, B TOM YHCIIE:
nexuuu: 60 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabdora: 105 gac.
[ToaroroBka k sk3ameny: 30 yac.
Bcero gacos: 225, Bcero 3a4. ef.: 5
[Iporpammy cocTaBuiu:

K.IO. I'aBpunos, a-p TexH. HayK
M.b. MursiueB, KaHJ. TEXH. HAyK, CTAPIIMI HAYYHbII COTPYAHUK

[Iporpamma obcyxneHa Ha 3acefjanny Kadeapsl paaroiokanyy, yrnpasieHus 1 napopmatuku 01.03.2020



AHHOTANMA

OcnoBubie noHsTHS W onpeaencHus. Cxembl PJIC. JlanbHocTh nefictBust PJIC. Kputepun oOHapyskeHWUs.
OntumanbHas oOpaboTka curHaioB. Buabsl pannonoKalMOHHBIX CHUTHANOB. Pazpemaromas cnocoOHOCTh U
TOYHOCTbH U3MEPEHUS TapaMeTpoB. MeToIbl U3MEPEHHsI KOOPAWHAT M CKOPOCTH LIETIH.

OcCHOBHBIE THIIBI CHUCTEM MOOWIBbHOW CBsi3H. Dopmarsl HU(POBBIX CTAHAAPTOB M PEKUMBI PaOOTHI

HOCTpOGHI/Ie " PCIKUMBI pa6OTI>I CHCTEM COTOBOM U CHYTHHKOBOﬁ CBs3H.

1. leau u 3apauun

eap AUCUMNIMHBI

HU3YyUCHUC OCHOB TCOPHUU COBPCMCHHBIX CUCTCM U CPCACTB PAAUOJIOKAINU.

33]13‘[1/[ JAUCHUIIINHBI

° HpI/I06peT€HI/IC TCOPCTUICCKUX 3HAHUH O IMpUHIMUIIAX MOCTPOCHUSA CUCTCM paIUOJIOKALIUH,

° HpI/I06peT€HI/I€ 0a30BBLIX 3HAHWKM B 00JACTH aHAIH3a U MOACIINPOBAHUA XaAPAKTCPUCTUK CHUCTCM U

CPEICTB PaarOJIOKALINH;

® OCBOCHHUC HABBIKOB CHHTC3a COBPEMCHHBIX CHUCTEM W CPCACTB pPAJUOJIOKALIHUU Pa3JIUIHOIO
Ha3sHA4YCHU,
° MOJIy4YCHHUC TMPCACTABJICHUA O crocobax u MCTOAAaX HU3MCPCHUA XapPAKTCPUCTUK CUCTCM

paIuoIOKaLuy.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocobGeH oCcymiecTBIsITh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(OopManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS 1O PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaET  MPAKTHUYECKUE
MOCJIEICTBUSL BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTATbHbBIC 3HAHUS, MIOJTyUCHHBIC B
obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLECHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4 CriocoOeH oCymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJIHBIX 33129

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WH(GOpMalH{ MpH PELICHUN
3a7a4 nIpodeccHoHAIBHOM AesITeNbHOCTH

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,
oubnuorpaduyeckue mepeyHr u 0030pbl WHPOpPMALIUU B
o0nacTu cBoei mpodeccuoHaIbHOM e TeIbHOCTH

[MK-4 CriocoOeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer yncieHHbIe MOPSIIKK BEIWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.




[J  oCHOBHbIE OHATHS TEOPUH PALUOIOKALINY;
[J  OCHOBOIIOJIATAIOLIUE XAPAKTEPUCTUKH CHCTEM PAJMOJIOKALNY, XapaKTepHbIE BEIMYMHBI OCHOBHBIX
[1apaMeTpoB;
[l OCHOBHBIE THIIBI COBPEMEHHBIX CUCTEM PagUOIOKALINH;
[] mpoGieMsbl M TSHACHIUH Pa3BUTHUS CUCTEM PaANOIOKAIINH.
YMETb:
[J monb30BaThbcs CBOMMU 3HAHUSMM Ul PELIEHUS 3a7jad TEOPUM U TEXHUKHU PaJHOIOKaLuN;
[l IpOM3BOAMTH YUCIECHHBIE OLIEHKH XapaKTEPUCTHK CUCTEM PaJHOIOKALINH;
O 3 PEKTUBHO HCMOJIB30BaTh MH(OPMALMOHHBIE TEXHOJOTMH W KOMIIBIOTEPHYIO TEXHHUKY JUIs
JOCTHKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX PE3yIbTaToB.
BJIaJICTh:
[J OCHOBHBIMH METOJAMM aHAJIN3a CUCTEM PAJUOIOKALIMH U PacueTa UX XapaKTePUCTHUK;
[l HaBBIKAMH CaMOCTOSITEIbHON PabOThI U MOJIyYeHHUs CrIelHaibHON nHpopmannu B HTEpHETE;
O HaBBIKAMU TPaMOTHOHW 00paOOTKH pe3ylbTaTOB YHCICHHOTO pacyeTa M MOJCIHMPOBAHUS U
COIIOCTABJICHUSI C TEOPETUYECKUMHU JAHHBIMH.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
OcCHOBHBIE MOHSTHSL M OIPENENIECHUs.
1 OOmas  xapakTepucTHKa BUAOB H 2 1 4
Ha3HaueHUsl pajiioJIOKALIMOHHBIX CUCTEM.
OddexTuBHas  mIoOmAAb  PacCeTHUS
(OITP) menu.
2 . 4 2 4
OIIP Ten npocToii popmel.
Hansuocts aeiicteus PJIC B cBOGOIHOM
MPOCTPAHCTBE.
Bnusnue armocdepbl Ha  JaNbHOCTh
3 nevicteus PJIC. 3 1 4
Bnusinue 3emiu Ha JanbHOCTH AeHCTBUSA
PJIC.
NMnynbscHBIN METOJ A3MEPEHUS
JAJIBHOCTH.
4 [Mpunumn neiictBus umnynscHol PJIC 3 1 5
Kpyrosoro o03opa.
Pa3zpemaromas CIIOCOOHOCTD PJIC
Kpyrosoro o03opa.
YactoTHbIN METOJ A3MEPEHU
5 JAJIBHOCTH. 3 2 5
@Da30Bblil METOA U3MEPEHNUS AATBHOCTH.
AMIUIMTYIHBIE ~ METOIbl  W3MEpEHUus
YIJIOBBIX KOOPJIUHAT.
6 YacTOTHBIA METOJ U3MEPEHUS YIIIOBBIX 3 ’ 5
KOODJMHAT.
@a3z0BbId METOJ HW3MEPEHMS YIIIOBBIX
KOODJMHAT.




OcHoBHBIE TIOJIOXKEHUS Teopuu
0oOHapyXEeHHs CUTHAJIOB.

7 OOHapykeHHE TMaueK pPaJHOUMITYIIHLCOB. 4 2 5
MHorokaHaibHast o0paboTka pu
00HapyKeHUU-U3MEPEHUH
CeemeHuss W3 TEOPHUM  TOYHOCTH

3 U3MEpEHU. 4 > 5
[ToreHumanbHas TOYHOCTb HW3MEPEHUS
apaMeTpoB CUTHAJIOB.
OcHOBHBIE OmpeIeNeHUs] U CBOMCTBa

9 CJIO’KHBIX CUI'HAJIOB. 2 1 4
OO0paboTKa CIOXKHBIX CUTHAJIOB.
PJIC ¢ cunTesupoBaHueMm amnepTypbl

10 |(PCA). HaznaueHne ©  NPUHLHUI 2 1 4
JNEHCTBUS.

1 OCHOBHBIE TOHSTHS M OIpPEIEICHUSI. ) 1 6
ApXHUTEKTypa COBPEMEHHBIX CETEH CBS3H.
OBomronus cucTeM MOOMIIBHOM
paanoCBsI3y.

12 |OcHOBHBIE THIBI CHCTEM MOOMIBHON 4 2 6
CBSI3U.
PacnipocTpaHeHne CUTHAJIOB PagHOCBSI3H

3B cBOOOJTHOM MPOCTPAHCTBE. 3 5 6
OcHOBHBIE BU/IbI IOMEX B KaHAJIC CBA3U.
Kpurepuun  BbiOOpa  MOIYISIIMOHHBIX
dopmaroB Tipu TUPPOBOK Tmepenaue

14 |P@HHBIX. 3 1 7
MonynsionHsle  ¢popMarel  IH(GPOBBIX
CTaHJIapPTOB COBPEMEHHBIX CETEH CBS3H.
OcHOBHBIE ~ BUABI ~ MHOXXECTBEHHOTO

|5 |rocTyma. 3 ’ 7
Opranmzanus IyIJIEKCHOTO pEXuMa B
MOOHJIBHBIX CHUCTEMAX.
[TomexoycroiuMBOE  KOAUPOBAHUE  HaA

16 |ocHoBE OJIOKOBBIX KOZIOB. 3 1 7
[TomexoycroiuMBOE  KOAUPOBAHUE  Ha
OCHOBE CBEPTOUHBIX KOZOB.
[IpuHLIMTIBI TOCTPOEHUSI CUCTEM COTOBOM

17  |cBs3u. CoroBas TenedoHHsS CTaHIapTa 4 2 7
GSM.
Hasnauenne u ximaccuukanus CHCTEM

18 CITyTHUKOBOM CBSI3H. 4 > 7
CTpyKTypBI Pa3IUYHBIX CHCTEM
CITyTHUKOBOM CBSI3H.
Tuner cereit WLAN.

19 MeToasl MOTYISIIMN CUTHAJIOB. 4 2 7
Crannaptsl ceterd Tuna WLAN.

Nroro yacos 60 30 105

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

225 ygac., 5 3au.eq.

4.2.

Coneprxanne TUCIUIUIAHBI (MOMYJIsl), CTPYKTYPUPOBAHHOE MO TeMaM (pa3iernam)




Cemectp: 7 (OceHHwmii)

1. OcHoBHBIE TOHITHA | ompeneneHus. OOm@As XapakTepUCTHKa BWJIOB M Ha3HAYCHUS
PaArOIOKALIMOHHBIX CHCTEM.

OCHOBHBIE TOHATUSL W OIpEIeNIeHUs] M3 TEOPUM PAaTUOIOKAMOHHBIX cucteM. OOmas
XapaKTepUCTHKa cocTaBa, BUAOB M HasHaueHus PJIC. [lmama3oHbl YacToT, HCMONb3yeMble B
paanonokauuu. O6nactu npumenenus: PJIC. ®usnyeckue OCHOBBI paIuoOOHapYyKEHUS U
OIIPEAETICHUS MECTOIIOIOKEHUS 0OBEKTOB. METO/IbI OIIPEAEICHUS MECTOIONOKEHUST 0OBEKTOB.

2. O¢ddexruBnas momanp paccesuus (I1IP) nenn.
OI1P Ten npocToit popMel.

OI1P neneii — onpenenenne. O0mas XxapakTepucTUKa pajnoioKannoHHbIx nenei. DI1P ten npocToit
¢opmbl. DIIP ten, consmepumbix ¢ JMHOM BosiHBL. OIIP Ten mamnblx pasMepoB MO CpaBHEHHIO C
mHOM BojHBL OIIP Tenm ¢ pasmepamu, 3HAYUTENHHO MPEBBIMIAIONIUX UIMHY BOJHBL. [Ipumepst
Boruncienus: DIIP nekoroprix Ten. MckyccTBeHHble oTpaxkarenu. I pynmnoseie uenu. BepostHocTHbIe
xapakrepuctuku OIIP. Tlonspuzanuonnsie xapakrepuctuku JIIP. TloBepxHOCTHO-pacpeieieHHbIE
1 00bEMHO-pacIpee/ieHHbIC LETH.

3. HansHOcTh AeiictBust PJIC B cBOOOAHOM mpocTpaHCTBE.
Brustane armocdeps! Ha gansHOCTH AeiictBus PJIC.
Bausuue 3emin Ha nansHOCTE aericrsust PJIC.

Hansrocts peiictBusi PJIC B cBOOOAHOM MpOCTpaHCTBE. YpaBHEHHWE AAlBbHOCTH B CBOOOIHOM
MPOCTPAHCTBE — OCHOBHOE ypaBHEHHE paanoioKkauuu. BiusHue atMocdepsl Ha 1aTbHOCTh NEHCTBHS
PJIC: 3aryxanue pamumoBONH B arMocdepe, BiusHUE pedpakiuu. Bnusaue 3emian Ha NaibHOCTh
JNEeHCTBUSA: JAIBHOCTh MNPSMOW BHIMMOCTH, AANBHOCTh JEHCTBHUA C Yy4eToM HHTephepeHIun
PasvOBOJH.

4. IMIlynbCHBIN METOJT U3MEPEHUS JAIBHOCTH.
[Mpunnmn neticteust ummynbeHoi PJIC kpyrooro o63opa.
Pazpemaromas cnocooHocts PJIC kpyrosoro o63opa.

NMnynecHBIi METOZ, W3MEpPEHUs MAJBHOCTH: TPUHIUI M3MEPEHUS, YCIOBHE OJHO3HAYHOCTH
W3MEepeHusi, MUHUMallbHag W MakcuMaibHass nansHOCTH JneictBus PJIC. Ilpunnunm neictBus
umnynbcHoii PJIC  kpyroBoro o030pa, cTpykTypHas cxema. BpiOop 4acTOTBl BpaleHHS
(ckaHupoBaHUs) aHTeHHBI. Paspematonias crocoOHocTs uMmyabcHoi PJIC mo manbHOCTH M yTiy.
[lonsarue pazpemaemoro oorema.

5. HacTOTHBIN METOJl UBMEPEHUS AATBHOCTH.
@a30BbIl METOM U3MEPEHUS AAIBHOCTH.

YacToTHBI METOI HM3MEPEHHS AAIBHOCTH C TIOMOINBIO YacTOTHO-MOIYIMPOBAaHHBIX CHUTHAJIOB.
CrpyKTypHas cxema U3MEpUTENsl, MaKCUMaJlbHasl albHOCTh U MOIPELIHOCTh U3MepeHus. Pa3oBblil
METO U3MepeHus AadbHOCTH. CTPYKTypHasi cXxeMa U3MEPHUTEIIs], IOTPEIIHOCTH U3MEPEHHUSL.

6. AMIUIUTYIHBIE METOJbl U3MEPEHUS YIVIOBBIX KOOPJMHAT.
YacToTHBIN METOA H3MEPEHUS YIIIOBBIX KOOPAUHAT.
@a30BbIl METOM U3MEPEHUS YIIIOBBIX KOOPIHUHAT.



AMITTUTYIHbIE METOABl M3MEPEHHs! YIIIOBBIX KOOPAMHAT: METOJ| MaKCMMyMa, METOJ MHUHHUMYyMa,
METOJI CPAaBHEHUS, PABHOCUTHAJIBHBIA MeTOA. YacTOTHBIA METOA U3MEPEHHUs YIIIOBBIX KOOPAMHAT.
@®a30BBIii METOJ U3MEPEHHs YIVIOBBIX KOOPIMHAT, MHOTOIIKAJIbHbIE CHUCTEMbl. MOHOUMITYJIbCHAS
paaroIOKALIHSI.

7. OCHOBHBIE TIOJIOKEHUS TCOPUU OOHAPYIKCHUSI CUTHAJIOB.
OOHapy>keHue MaveK paJuouMITyIbcOB. MHOTOKaHaNbHAs 00pabOTKa PU 00HAPYKEHUU-H3MEPEHUN

OOHapyxeHHe CUTHAJIOB KaK CTaTUcTHYecKas 3agada. OCHOBHBIC MOJOKEHHUS TEOPUH OOHAPYKECHUS
curHanoB. [lokazarenn kadectBa oOHapyxeHus. OOHapyXeHHE OAWHOYHOTO PaJUOMMITYJIbCA.
OOHapyxeHHEe Ta4eK pPaIMOMMITYJIbCOB: KOTEpEHTHass M HEKOrepeHTHas madku. [loporosas
MOILHOCTb CUTHaIa. MHOTOKaHambHast 00paboTka mpu oOHApy>KEHUHU-U3MEPEHUH.

8. CBeneHus U3 TEOPUU TOYHOCTH U3MEPEHUM.
[ToTenuuanbHas TOYHOCTh U3MEPEHUS TAPaMETPOB CUTHAJIOB.

CeeneHus M3 TEOPHM TOYHOCTH M3MEpEHUIl. BBIUMCIICHHE NMOTCHIMATBHON TOYHOCTH HM3MEpPEHHI
apamMeTpoB CUTHAJIOB C TMoMoOmIbI0 HepaBeHCTBa Kpamepa-Pao. IloreHumanpHas TOYHOCTD
M3MEpEHHUs NATbHOCTH, YITIOBBIX KOOPAMHAT, PaJUAIEHON CKOPOCTH.

9. OcHOBHBIE ONPE/ICIICHUS U CBOICTBA CIIOKHBIX CHTHAJIOB.
O0paboTKa CIOKHBIX CUTHAJIOB.

OyHKUMS HEONpENEICHHOCTH. Brruncnenne paspemaronieil ciocoOHOCTH AJisl MPOCTHIX CUTHAJIOB.
O0paboTKa CIOKHBIX CUTHAJIOB: PAJUOMMITYJIbC C JTUHEHHON YaCTOTHON MOAYMSIMEH, UMIYILCHI C
JUCKPETHBIM U3MEHEHUEM YacTOThI, (Da30MaHUITYTHUPOBAHHBIE CUTHAJIBL.

10. PJIC ¢ cunrezupoBanuem aneptypsl (PCA). HazHauenune u npuHIUn qeicTBus.

Omnucanne MeToAa CHHTE3MPOBAHUS anepTypbl NpH (a3oBOil KOPPEKIMU MPHHUMACMBIX CHIHAJIOB.
CuHTe3npoBaHHWE aHTCHHBl Ha OCHOBE MeTO/a (HIBTPAllMH JOIUICPOBCKUX YacTOT. BwIOOp
napameTpoB PCA. [{udposas o6pabotka curaanos B PCA. Ncrounnku norpemnaocteit B PCA.

Cemecrtp: 8 (Becennuit)
11. OcHOBHBIE IOHATHUS U OIpeNeleHHsI. APXUTEKTypa COBPEMEHHBIX CETEH CBS3H.

OCHOBHBIE TIOHSITHSI W ONPEACNICHHUS U3 TEOpUM paanocBsa3u. Kparkuil ucTopudeckuil odepk Mo
paauocBs3u. ApXUTEKTypa COBpPEMEHHBIX ceTeil cBa3u. [loHsATHEe O Momenu B3aUMOACHCTBUS
OTKPBITBIX CHCTEM.

12. DBonronms cucTeM MOOWIIBHOM PaInOCBSI3H.
OCHOBHBIE THIIBI CUCTEM MOOUJIHLHOM CBSI3H.

DBOIIOINST CUCTEM MOOMIILHOM CBsI3U. Bujpl kiaccuduKanum cCUcTeM pajinocBsI3u. XapaKTepUCTHKA
OCHOBHBIX BHJIOB CHCTEM MOOWIBHOW CBSI3U: TPAHKUHTOBEIE CHCTEMBI CBSI3U, CHCTEMBI
MIEPCOHAJILHOTO PaJMOBBI30BA, CUCTEMBI TEPCOHAIBHOW CIYyTHUKOBOW CBSI3H, COTOBBIE CHCTEMBI
MOOWIILHO CBSI3U, CHCTEMBI O€CIIPOBOAHOTO JOCTYTIA K JIOKATHHBIM BEIYUCITUTEIIEHBIM CETSIM.

13. PactipocTpaHeHne CUTHAIOB PaiOCBA3U B CBOOOIHOM IPOCTPAHCTBE.
OCHOBHBIE BUJIbI TOMEX B KaHAJIC CBS3H.



PacnipocTpaHeHne CUrHaJIO0B PagHoCBsI3H B CBOOOIHOM IIPOCTpaHCTBE. BiHsHue MHOTOIy4eBOCTH Ha
pacnpocTpaHeHue curHaia. Kanam mepemadun B cucTeMax IOABMYKHOM cBsizu. MopaenupoBaHue
[OTEpb IPU paclpoCTpaHEHUU CUTHaja. BiMsHue KaHana pajuocBsA3M Ha Ieperadyy CUTHAJIOB ¢
Pa3IUYHON MIMPUHON cIieKTpa. Pa3zHeceHHBIN preM.

14. Kpurepuu BbIOOpa MOTYNIAIIMOHHBIX ()OPMATOB MpH UGPPOBOI Niepeaade JaHHBIX.
MonynsroHHble (hopMaThl HUPPOBBIX CTAaHAAPTOB COBPEMEHHBIX CETEH CBS3U.

Kputepun BbiOOpa BHIOB MOIyISIIMKM B LUQPOBBIX CHCTEMaxX MOOHMJIBHOW CBSI3H: IOBBIIICHHE
MIOMEX0YCTOWYMBOCTH, HOBBILICHUE CIIEKTPAIbHON 3(PEeKTUBHOCTH CUTHAIOB. ONMCaHHe OCHOBHBIX
MOZIYJIILIMOHHBIX (JOpMATOB LU(PPOBBIX CTAHAAPTOB PAJUOCBS3U: OMHApHAs (a30Bas MAHUITYJISIIUSL
(BPSK), kBangparypuas dazoBas manunymsuus (QPSK), kBaaparypHas ¢da3zoBas MaHUMYJISIUS CO
casuroM (OQPSK), mMunumaneHas yactorHas manumyssinus (MSK), rayccoBckas MUHMMAaIbHAs
yacTtoTHas Manunysinusa (GMSK).

15. OcHOBHBIE BUABI MHOKECTBEHHOTO JOCTYIIA.
Opranuzanus AyIUIEKCHOTO PeXUMa B MOOMIIBHBIX CHCTEMaX.

MHOKECTBEHHBI [OCTYl C YacTOTHBIM pa3AeiieHMEeM KaHajoB. MHOXECTBEHHBIH HOCTYI C
BPEMEHHBIM pa3JelIecHUeM KaHaJIoB. MHOXECTBEHHBIH JOCTYN C KOIOBBIM pa3/ieleHHEM KaHaJIOB.
OneHka eMKOCTH KaHaJla CBSI3U P UCIIOJIb30BAHUHN PA3IMUHBIX METOJJOB MHOXXECTBEHHOTO AOCTYIIA.
Opranuszanus AYIUICKCHOTO pPeXHMMa B MOOWJIBHBIX CHUCTEMax: AYIUICKCHBIH pPa3HOC IO YacToTe
(FDD), nynnekcusiii paznoc no spemenu (TDD).

16. IloMexoyCTOMYMBOE KOMUPOBAHUE HA OCHOBE OJIOKOBBIX KOJIOB.
[ToMexoycToMUMBOE KOAUPOBAHUE HA OCHOBE CBEPTOYHBIX KOZOB.

3amauu IOMEX0yCTOHYMBOTO KonupoBaHus. OnpenesieHue CKOPOCTH Nepeaadd 1 n30bITOYHOCTH KOAa
cooOmennsa. OcHOBHbIE BHIbl OJOKOBBIX KOIOB. JIMHEWHBIE NMKIMYECKHE KOIbI, METO/BI
oOHapykeHHs omuOoK. CBepTOYHbBIE pEKypPEeHTHBIE KOnbl. [loHATHE CBEPTOUHOMN pELIeTKH KOAa.

17. TIpyHUHMITBI TOCTPOCHUS CUCTEM COTOBOM cBsizu. CoroBas Tenedonus crangapra GSM.

[IpuHOMOBL TOCTPOEHHUSI CHCTEM COTOBOM cBs3u. CTpyKTypa CETH, METOABl OpraHU3allH COT.
CoroBas tenedonust GSM — apxuTeKTypa M CHCTEMHBIC aclieKThl. [lepenaua JaHHBIX B CHCTEME
GSM: opranuzanus U yCIyrd repenadu JaHHbIX, epegada KopoTkux coobuenuit (SMS), maketHas
nepenada nanabix (GPRS).

18. Haznauenue u knaccuuKaiusi CHCTEM CITyTHUKOBOH CBSI3H.
CTpyKTYpBl pa3IMUHBIX CUCTEM CITyTHUKOBOH CBS3H.

Hasnavenune u KiaccU(pHUKALUS CHCTEM CIYTHHKOBOH cBsi3n. COCTaB M OCHOBHBIC XapaKTEPUCTHKU
CHCTEM CIIyTHUKOBOH CBSI3M C IOABM)XKHBIMH OOBEKTAMH. DHEPreTHYECKUH pacyeT CUCTEM
CITyTHUKOBOHU CBsi3u. ONUCAaHUE CHCTEM INEPCOHAIBHOW CIYTHHKOBOW cBsizu: WHmapcar, Upumuym,
Imo6ancrap.

19. Tunsl ceteit WLAN.
MeToasl MOTYISIIMN CUTHAJIOB.
Crannaptsl ceted Tuna WLAN.

Kputepun knaccuukanmm MIMPOKOMOJIOCHBIX  OECIIPOBOIHBIX  CHUCTEM  PAAMOCBS3U:  TI0
TEePPUTOPHATILHOMY OXBaTy, IO TOMOJOTHM IOCTPOSHMSA, MO METOAY MHOXKECTBEHHOTO JOCTYyIA.
MerTonpl MOAYISIIUK CUTHAIOB B HU(POBBIX cuctemMax paaunomocrymna: PSK, QPSK, MPSK, QAM,
OFDM. Crangapts! IEEE 802.11 myst ceteit WLAN.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

KOMITBIOTEP U MYJBTUMENNHHOE 000pynoBaHKE (IPOEKTOP, 3BYKOBAasi CUCTEMA).
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. OcuoBsl paguonokauuu [Teker] : yueOHHK U1t By30B rpax. aBuauuu / M. M. GuHKeabILITeHH .—
2-e u3J., mepepad. u jgon. — M. : Panno u cBa3b, 1983 — 536 c.
2. IL.A. bakynes, Paguonokaunonssie cucteMsl, M., Paguorexnuka, 2004 1.
3. M. Ckonuuk, CripaBOYHUK IO paJuoiIoKalnuy B 4-x Tomax, nep. ¢ auni., M., Cos. Pagno, 1976 —
1979 rr.

JomnonHurensHas auTeparypa
1. Cucrembl MOOMIIBHOM CBs3H: yueOHOe mocooue 11 By30B / B.I1. Mnaros, B.K. Opnos, .M.
Camoiinos, B.H. Cmupnos. [lox pen. B.I1. Mnarosa. — M.: ['opsiuas nunus-Tenexom, 2003.
2. Ilpokuc Jx. Uudposas cesi3e. — M.: Paano u cBsa3p, 2000.
3. Beconosckwii K. Cucremsl mopBmxkHOH paauocssizu / [lep. ¢ monsek. M.J1. Pynunckoro; mox pen.
A.N. Jlenosckoro. — M.: T'opsuas nuaug-Tenexom, 2006.
4. Cakanema J1.2K. [TonmxHast panuocss3s / [Toxn pea. O.U. lllenyxuna. — M.: Topsiyast
mmHug-Tenexom, 2012.
5. Teopernueckue ocHOBHI paguronokanuu. 5. /0. upman, B.H. I'onukos, 1.H. bycsirun u ap. Ilox
pen. S.J0. lllupmana. — M.: Cos. Panuo, 1970.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru — snexkrponHas Oubianoreka dusTexa.
2. http://www.edu.ru — penepanbHbiil mopran «Poccuiickoe 00pazoBaHue).
3. http://benran.ru — 6uGIMOTEKA 1O €CTECTBEHHBIM HaykaM Poccuiickolt akajieMun Hayk.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha eKIMOHHBIX 3aHATHSIX UCIONB3YHOTCS MYTBTUMEIUIHBIC TEXHOIOTHH, BKITIOYAs ACMOHCTPALIHIO
npesenranuii (Microsoft PowerPoint).

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

VYenemrHoe 0ocBoeHHE Kypca TpeOyeT HanpspKEHHOW caMOCTOsSTENIbHOM paboThl cTyaeHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs Ui paboThl CTyAEHTa Haja TEMOM.
CamocrosiTenbHas padoTa BKIIIOYAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPENHA3HAYEHHBIX [UII CaMOCTOSTEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— peleHune 3a1a4, IpeaaraéMblX CTYJJCHTaM Ha JICKIUAX U MPAKTUYECKUX 3aHATHAX,

— MOJTOTOBKY K NPAaKTHYECKUM 3aHATHAM, Tu(depeHIMpoBaHHOMY 3a4ETy U IK3aMEHY.

PYKOBO):[CTBO " KOHTPOJIb 3a CaMOCTOSTCIIFHOM pa60T01‘/’1 CTyACHTA OCYHICCTBIIACTCS B (bopMe KOHTPOJIA
BBIIIOJIHCHUS JOMAIIHETO 3a/laHusl, MMCbMCHHBIX U YCTHBIX MHAWBHUAYAJIbHBIX OTBCTOB Ha BOIIPOCHI B
XOAC MPOBCACHUS NPAKTUICCKUX 3aHATHH.



ITokazareneM BiQAEHUS MaTepUaIoOM CIYXKHUT yMEHHE pemars 3aaadu. Jns GpopMHpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha NPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJbIie
3amad. [Ipu pemenny 3a1a4 Kaxkaoe JeiicTBUE HEOOXOMMO apryMEHTHPOBATh, CChUIASICh HA U3BECTHBIC
TEOPETUYECKHE CBEICHUS.

B Hawane mpakTU4ecKoro 3aHsTHs, KaK MpaBwio, NpoBoautTcs koporkuid (10-15 mmHYT) ompoc 1o
Marepuany MpOLIEIINX 3aHATUH B YCTHOM HJIM NMHCbMEHHOW ¢opme. OOs3aTebHBIM TpeOOBaHUEM
SIBJISIETCS BBIMIOJIHEHNE TIOMAITHUX 3aJaHUH



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa paauonokanuy, yrpasieHus 1 HHOOPMATUKH

Kypc: 4

KBaJupuKaAnus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (BeceHHHUI) - DK3aMeH
PaspaGorunkm:

K.IO. I'aBpunos, a-p TeXH. HayK
M.b. MursiueB, KaHJ. TEXH. HAyK, CTAPIIMI HAYYHbII COTPYAHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,
oubnuorpaduyeckue mepeyHr W 0030pbl WHPOpPMALIUU B
oOnacTu cBoei mpodeccuoHaIbHOM e TeIbHOCTH

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ymncieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.3 Cnocobern 000CHOBaTh NPUYHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare u3yueHus AUCHUILIMHBI « TeopeTudeckre OCHOBBI palMOIOKalluy U PAIHOCBSI3M» 00yJaromuiics

JIOJDKEH

3HAThb:

[]  OCHOBHBIEC IOHATHS TCOPHUU paJIUOJIOKALINH,
[]  OCHOBOIIOJIATAFOLIUE XApPaKTECPHUCTUKHU CUCTEM paJUOJIOKAllUH, XapPAKTCPHBIC BEJIMIUMHBI OCHOBHBIX

apamMeTpOB;

[] OCHOBHBIE THIIbI COBPEMCHHBIX CUCTEM paANOJIOKAIUH;
[ HpO6J'IeMI:I 1 TCHACHIUU PA3BUTUA CUCTCM pAIMOJIOKAIINU.

yMeTh:

[ ToJB30BaThCS CBOMMHM 3HAHHSIMHU JIJIS pEIICHUS 3a7a49 TCOPHH U TEXHUKH PaNOIOKAIIHH;

[l mpOM3BOANTH YMCICHHBIE OLIEHKH XapaKTePUCTUK CUCTEM PaIHOIOKAIINH;

0 3¢ exTHBHO MCHONIK30BaTh WH(GOPMAIMOHHBIE TEXHOJOTHH W KOMIIBIOTEPHYIO TEXHUKY ISt
JOCTHKEHHUSI HEOOXOTUMBIX TEOPETHUECKUX U PUKIIAJHBIX PE3yIbTaTOB.

BJIAA€Th:

[J OCHOBHBIMHU METOJAMM aHAJIN3a CUCTEM PAJUOIOKALMM U pacuyeTa UX XapaKTepPUCTUK;

[J HaBBIKAMH CAMOCTOSTEIBLHON paOOTHI M MOMyUeHHs clieuanbHol nHpopManuu B IHTepHeTe;

O HaBBIKAMHM TPAaMOTHOW OOpabOTKM pEe3yJabTaToOB YHCICHHOTO pacyeTa M MOJCIUPOBAHUS U
COIOCTAaBIICHUS C TEOPETHUECKUMHU TAHHBIMH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

* IPUMEPHBINA NEpeYeHb BOIIPOCOB K KOHTPOJIBHOU paboTe, MpUMeEphI 331aHNi KOHTPOJIBHBIX PaloT:

7 cemectp:



1. OcHoBHBIE TIOHATHUS ¥ onpeaeicHus. OOIIas XapaKTepUCTHKA BUJIOB U HA3HAYCHUS
PasnoIOKALIMOHHBIX CUCTEM.

MOHATHA U OTpeJIeNICHHUs U3 TEOPHH PAIHOIOKAIIMOHHbBIX cucTeM. O0mas

OcHOBHBIE XapaKTepUCTUKA COCTaBa, BU10B U HazHaueHus PJIC. Jluana3oHb! 4acTOT, UCIIOIb3yEMBIE B
paauonokanuu. O6nactu npumenenus PJIC. duznueckre 0CHOBBI pafio00HAPYKEHUS U
OIIPEAEITICHUS MECTOIIOIOKEHUS 00BEKTOB. MEeTOIbI OIIpEAEICHUS MECTOIONOKEHUS 0OBEKTOB.

2. NansHOCTh AetictBust PJIC B cBOOOTHOM IpOCTpaHCTBE.

Brustane armocdeps! Ha gansHOCTH AevictBus PJIC.

Bnusinue 3emiu Ha ganpHOCTh AerictBus PJIC.

Hansrocts aeiictBust PJIC B cBOOOIHOM NIPOCTpaHCTBE. YpaBHEHHE JAITBHOCTH B CBOOOTHOM
MPOCTPAHCTBE — OCHOBHOE YpaBHEHUE pasuoioKanuu. Biausaue artMocdeps! Ha adbHOCTD AEHCTBUS
PJIC: 3aTyxanue pagnoBoiH B arMocdepe, BiusHue pedpakuun. Biusaue 3emin Ha TanbHOCTb
JIEUCTBHA: AaJbHOCTD NPSAMON BUIUMOCTH, JAIBHOCTB JICHCTBUS ¢ y4ETOM HHTEphEepeHINN
PastOBOJIH.

3. UMmynbCHBIN METO U3MEPEHUS JaTbHOCTH.

[Mpunnmn neticteust ummynbeHoi PJIC kpyroBoro o63opa.

Paspematomias ciocooHocts PJIC kpyroBoro 0630pa.

WmnynbcHbIA METON U3MEPEHUs JAIbHOCTH: IPUHLIUI U3MEPEHMUS, YCIOBUE OAHO3HAYHOCTH
M3MEepeHus, MUHUMalIbHasd U MakcuManbHas nanbHocTH aeictBust PJIC. [lpunuun neiictBus
umnynbcHoi PJIC kpyroBoro 0030pa, CTpyKTypHas cxema. BbIOop 4acTOThI BpaleHHs
(ckaHupoBaHUs) aHTeHHBL. Pa3pematonias ciocobHocTh uMmynbeHoM PJIC 1o gansHOCTH | yTITY.
[TonsiTue paspemraemoro oobema.

4. YacTOoTHBIN METOA U3MEpPEHUs JAIbHOCTH.

@a30BbIl METON U3MEPEHUS AAIBHOCTH.

YacToTHBIN METOJl U3MEPEHUSI JAIIbHOCTH € IIOMOLIbE0 YACTOTHO-MO/YIMPOBAHHBIX CUTHAJIOB.
CrpyKTypHas cxema U3MepUTesl, MaKCUMajbHasl JaJIbHOCTb U IOIPEIIHOCTh 3MepeHus. Ma3oBblit
METOJ U3MepeHus najnbHoCTU. CTPYKTypHasi cxeMa U3MEPUTENs, IOTPELIHOCTH U3MEPEHMSL.

5. AMIIIUTYIHBIE METOJblI U3MEPEHUS YIVIOBBIX KOOPJUHAT.

YHacTOTHBII METON U3MEPEHUS YIVIOBBIX KOOPIHMHAT.

@a30BbIl METOM U3MEPEHUS YIIIOBBIX KOOPIHUHAT.

AMIUIATYIHBIE METO/Ibl H3MEPEHUS YIVIOBBIX KOOPAMHAT: METO MaKCUMyMa, METOl MUHUMYMa,
METO/l CPaBHEHUS!, pABHOCUTHAJIbHBIN MeTo. YacTOTHBIN METOI U3MEPEHMSI YIIIOBBIX KOOPAUHAT.
@a30BbIi METOA U3MEPEHNUS YIVIOBBIX KOOPAUHAT, MHOTOLIKAJIbHbIE CUCTEMBL. MOHOUMILYJIbCHAs
paanoIoKanus.

6. OCHOBHBIE TIOJIOKEHUS TEOPUU OOHAPYIKEHUSI CUTHAJIOB.

OOHapy>keHue Mavek paJuouMITyTbcOB. MHOTOKaHaNbHAs 00paboTKa MpU
00HapyKeHUU-U3MEPEHUH

OOHapy»eHHe CUTHAJIOB KaK CTaTHCTHYecKas 3a7a4a. OCHOBHBIE MOJIOKEHHSI TEOPUU OOHAPYKEHUS
curHainoB. [Toka3arenu kadecTBa oOHapyxeHus. OOHapy>keHHE OAMHOYHOTO PalMOUMITYIIbCA.
OOHapy»xeHHe nayeK paJioNMITyIbCOB: KOTE€PEHTHAs U HeKorepeHTHas madku. [loporosas
MOIITHOCTh CUTHAIAa. MHOTOKaHambHast 00paboTka mpu oOHApyKEHHH-U3MEPEHUH.

7. CBeneHus U3 TEOPUH TOYHOCTH U3MEPEHHI.

[lorennuanpHas TOUHOCTh U3MEPEHUSI TAPAMETPOB CUTHAJIOB.

CseneHus U3 TEOPUU TOYHOCTH U3MEpeHH. Brrunciienrne noTeHnaibHOW TOYHOCTH U3MEPEHUI
[1apaMeTpoB CUTHAJIOB C IIOMOILbI0 HepaBeHCTBa Kpamepa-Pao. [loreHnmanbHas TouHOCTD
U3MEPEHUs NaJIbHOCTH, YIJIOBBIX KOOPJMHAT, paUaJbHON CKOPOCTH.

8. OcHOBHBIE OTIpeIeNIEHUs] U CBOWCTBA CIOKHBIX CUTHAJIOB.

O0paboTKa CIOKHBIX CUTHAJIOB.

@OyHKIMS HeoNpeaeneHHOCTH. Brrancnenne paspemiatomiel CriocOOHOCTH ISl IPOCTHIX CUTHAJIOB.
O0paboTKa CIOKHBIX CHTHAJIOB: PAJAHOUMITYIIBC C TMHEHHON YaCTOTHOW MOAYJSIIUCH, UMITYIbCHI C
JTMCKPETHBIM U3MEHEHNEM YaCTOThI, (ha30MaHUITYJIMPOBAHHBIC CUTHAIIBI.

8 cemectp:
9. OCHOBHBIE MTOHATHS U ONPEAEICHNS. APXUTEKTypa COBPEMEHHBIX CETEH CBA3HU.



OcHOBHBIE NOHATUS U ONPENEICHUs U3 TEOPUU paguocea3u. Kparkuil ucropudeckuil ouepk 1o
paanocBs3u. ApXUTEKTypa COBpEMEHHBIX ceTei cBs3u. [loHsATHe 0 MOen B3auMOIEHCTBUS
OTKPBITBIX CUCTEM.

10. DBonroHS cCUCTEM MOOWIIBHOM PaInOCBSI3H.

OCHOBHBIE THITBI CHCTEM MOOHMIBHOI CBA3M.

DBoJIONNS CUCTEM MOOMIIBHOM CBsI3H. Buibl KiaccuuKauy CUCTEM paJuoCcBA3n. XapaKTeprUCTHKA
OCHOBHBIX BUJIOB CUCTEM MOOMJIbHOM CBSI3U: TPAHKUHIOBBIE CHCTEMBI CBS3U, CUCTEMBI
[IEPCOHAJIBHOIO PaJHOBbI30Ba, CUCTEMbI IIEPCOHAIBHOM CITyTHUKOBOH CBS3H, COTOBBIE CUCTEMBbI
MOOMJIBHOI CBSI3U, CUCTEMBI OECIIPOBOTHOTO AOCTYIA K JIOKAJIbHBIM BEIYUCIUTEIBHBIM CETSIM.

11. PactipocTpaHeHye CUTHAIOB PAJHOCBS3U B CBOOOIHOM IPOCTPAHCTBE.

OcHOBHBIE BUJIbl IIOMEX B KaHAJIE CBS3H.

PacnpocTpaHeHne CUrHAIOB palocBA3M B CBOOOIHOM IPOCTPAHCTBE. BinsiHMe MHOTOTy4eBOCTH Ha
pacnpoctpaHeHue curHaia. Kanan nepenauu B cuctemMax MoABUKHOM cBsi3u. MozenaupoBaHue
HOTEpPb IIPU PACIIPOCTPAHEHUH CUr'HaJla. BiusiHUe KaHata paJuoCBsI3U Ha Iiepeiady CUIHAJIOB C
pa3IMYHOM IIMPUHOU cIIeKTpa. Pa3HeCceHHbI npueMm.

12. Kpurepuu BbIOOpa MOTYNIAIIMOHHBIX (POPMATOB MpH UGPPOBOI Tiepeaade JaHHBIX.
MonysnsionHble (opMaThl HU(PPOBBIX CTAHAAPTOB COBPEMEHHBIX CETEH CBSA3M.

Kpurepun BoiO0opa BUIOB MOIYIALUH B IIU(DPOBEIX cUCTEMaX MOOMIBHON CBSI3H: MOBBIIIICHNE
MIOMEX0YCTOWYMBOCTH, MOBBIIIEHHE CIIEKTPAIbHON 3P PeKTUBHOCTH cUrHanoB. Onucanne 0CHOBHBIX
MOAY/SIIMOHHBIX (hOPMATOB IU(POBBIX CTAHAAPTOB PATUOCBSI3H:

13. OcHOBHBIE BUABI MHOXKECTBEHHOTO JOCTYIIA.

Opranu3zanys QymaeKCHOTO peKUMa B MOOMIIBHBIX CUCTEMaXx.

MHOXECTBEHHBIN JOCTYII C YACTOTHBIM Pa3JeJI€HUEM KaHal0B. MHOXECTBEHHBIA JOCTYI C
BPEMEHHBIM pa3/ie]IcHueM KaHalloB. MHO)KeCTBEHHBIH TOCTYI C KOZOBBIM Pa3/le]IeHUEM KaHAJIOB.
OrneHka eMKOCTH KaHajla CBSI3H IIPU UCII0JIb30BaHUU Pa3IMUHBIX METOA0B MHOXKECTBEHHOI'O
noctyna. Opranusanys IymaeKCHOTO peKMMa B MOOMIIBHBIX CHCTEMaXx: TYIUIEKCHBIH pa3sHOC 110
yacrore (FDD), nynnekcuslii pazHoc mo Bpemenu ( TDD).

14. TTomexoycToiiunBO€E KOJMPOBAHNE HA OCHOBE OJIOKOBBIX KO/IOB.

[ToMexoycTONYMBOE KOAUPOBAHUE HA OCHOBE CBEPTOYHBIX KOJOB.

3aa4n IOMEX0yCTOHYNBOTO KOApoBaHus. OrnpeeneHne CKOpoCTH nepeiad U U30bITOYHOCTH
Koz1a coobmeHnss. OCHOBHBIE BH/IbI OJIOKOBBIX KOZIOB. JIMHEHHbIE IUKIMYECKHE KO/Ibl, METOMbI
oOHapyskeHHs omHMO0K. CBepTOUHbIE PeKyppEeHTHbIE Kozl IIoHsITHE CBEPTOUHON peIIeTKH KoAa.
15. TIpyHIUIIBI TOCTPOCHUS CUCTEM COTOBOM cBsizu. CoroBas Tenedonus cranaapra GSM.
CrpyKTypa ceTH, METO/lbl OpraHU3aLUuU COT.

CoroBas tenedonuss GSM — apXuTeKTypa U CUCTEMHBIE aclieKThl. [lepenada 1aHHBIX B CHCTEME
GSM: opranuzanus 1 yCIyTy epeiaqn JaHHbIX, Tepeaada KOpoTkux coodmenuit ( SMS), naketHas
nepenada gaHabIX ( GPRS).

16. Haznadenue u knaccuuKaiusi CHCTEM CITyTHUKOBOH CBSI3H.

CTpyKTypbl pa3iIMuHbIX CUCTEM CITyTHUKOBOH CBSA3H.

Hasnauenue u kiaccuuKanus CUCTEM CITyTHUKOBOH cBA3H. COCTaB M OCHOBHBIE XapaKTEePUCTUKU
CHCTEM CITyTHUKOBOM CBSI3H C ITOJBM)KHBIMU 00bEKTaMH. DHEPreTUIECKUI pacyeT CHCTEM
CIIyTHUKOBOM cBs3u. OnMcaHNne CUCTEM MepCOHANBHON CIIyTHUKOBOM cBaA3u: MHumapcar, Upuauym,
Imob6ancrap.

[MpumMepHbIi TepeyeHb 3a/JaHui K BBITIOJIHEHUIO PACUETHO-aHATUTHYECKON paOOThI:

1. KakoBa AIMTENBHOCTD CUTHAJIA, OTPAXKEHHOIO OT CaMOJIETa C MAKCUMAaJIbHBIM JIMHEHHBIM pa3MepoM
20 M mpu 0OTYYEHHUH €T0 Ha NATbHOCTH 150 KM UMITyJIbCaMHU JITUTENHLHOCTRIO 1 MKC, €CITH IIUPHUHA
nrarpaMMbl HanpasieHHocT aHTeHHbI PJIC B o0enx minockocTsix pasHa 0,01 pax?

2. Byner nu oTpakeHHe B CTOPOHY PaMOJIOKaTOpa NP HAKIIOHHOM OOTy4E€HHH HOBEPXHOCTH C
pa3MepoM HEpoBHOCTEH 5 cM, €ciM JJInHa BOJIHBI paBHa 10 cM, a yroi najeHus paauoBOJIH
OTHOCHUTENBHO BepTukanu pased 600 ?

3. Ompenenure UIMTENLHOCTh OTPAYKEHHOTO CUTHANA OT 00JIaka TUMOJIBHBIX OTpaXkaTelel, eciii ero
HPOTSPKEHHOCTD BJIOJIb JIMHUM BU3UPOBAHUS COCTaBIIAET 6 KM, a JUINTEJIbHOCTh 30HAUPYIOLIETO
CUTHaJa paBHA 1 MKC.



4. Onpenenurte MWUPUHY CIIEKTPa CUTHANA, OTPAXKEHHOTO OT caMoJIeTa ¢ MaKCUMAaJIbHBIM JIMHEHHBIM
pasmepom 20 M, JeTAIIero Ha JanbHOCTH 1 KM co ckopocTthio 300 M/c ipu ero conpoBoxkaennu PJIC,
M3IyYaroled MOHOXpOMAaTHYECKOe KoieOaHue ¢ ITTMHOMN BOJHBI 3 CM.

5. Omnpenenure MaKCUMaJIbHYIO YaCTOTY B CIIEKTPE aMILIUTYIAHBIX (MIyKTyalliii CUTHAJIOB U BpeMs
(MHTEpBAaI) KOPPETSIMHA CUTHAIIOB, OTPAXXCHHBIX OT CAMOJIETA, JIETAIIETo co CKopocThio 300 M/c u
COBepIIAIONIETo BUpax paauyca 4,6 kM, eciu aiauHa camoneta paBHa 30 M, a yHa BoHbI 10 oM.

6. Paccumraiite naapHOCTh IeicTBYs uMITynbcHOM PJIC B cBOOOAHOM MPOCTPAHCTBE MPU
obHapyxennu 1ienu ¢ DIIP 5 M2, ecnu nznmyyaemas momtHocTh 150 kBT, adpexTrBHas ruromas
aHTeHHBb! | M2, 1IMHA BOJHBI 3 ¢M, TOporosast MOITHOCTH 5¢10-13 BT.

7. Bo ckoibpKoO pa3 M3MEHUTCS AAIbHOCTh IEUCTBUSI KorepeHTHOH U HekorepeHTHoi PJIC kpyrosoro
0030pa B CBOOOTHOM MTPOCTPAHCTBE MPH MEPEXojie OT ObICTPOro 0030pa cO CKOPOCTHIO BpaIICHUS
aHTEHHBI 15 00/MUH K MeTIeHHOMY 0030py CO CKOPOCTBIO 3 00/MHH ?

8. KakoBa nansHOCTh nefictBus PJIC canTuMeTpoBoro nuamnazoHa, aHTeHHA KOTOPOH TMOAHATA HaJ
nmoBepXxHOCThIO 3emui Ha 100 M 1o T1enu, JeTsel Ha BbicoTe | KM, €Cli AalbHOCTh OOHAPYKCHUS B
CBOOOJTHOM MpOCTpaHcTBe cocTaisieT 150 k.

9. OmnpenenuTe 1aIbHOCTH MPSMOM BUAUMOCTH 1€, JIeTAel Ha BeicoTe 1 kM, ecnu anTeHHa PJIC
nofHsTa Ha BeicoTy 100 M, a rpagueHT koaddunuenta npenomieHus armochepst grad =-10-8 1/ m.
10. PaccunraiiTe MOIIHOCTD NIepeaTInKa akTUBHON uMITyabcHO# PJIC B atMocdepe ¢
koddurmentom 3aryxanus 0,05 n1b/km, ecnu U3BECTHO, UTO NANBHOCTH JieiicTBus 1ol PJIC nomkHa
coctaBnATh 100 kM, u 1 0OecTieueHust TaKoH e AaIbHOCTHU JeHCTBUS B CBOOOZHOM MPOCTPAHCTBE
HeoOXoarMasi MOIIHOCTH nepenaryrka coctasiseT 100 kBT.

11. Kak uzmenutcs ganpHocTh aeiictBus PJIC, ecnu wyBcTBUTENBbHOCTH TpueMHuKa PJIC nmoBricunach
B 16 pa3z ?

3a Kax70e 3a/laHue CTY/IEHT MOIy4YaeT OLEHKY B COOTBETCTBHHU C TAOIUIEH KPpUTEPUS OLICHUBAHNA).

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

OcCHOBHBIE TaKTHKO-TeXHUYecKue xapakrepuctiuku PJIC.

dusnueckre 0CHOBHI PaIn00OHAPYKEHUS U ONPEICICHUS MECTONOIMKEHUS OOBEKTOB.
Onpenenenne DIIP nenu. Metonst pacyera IIIP Ten pa3nuunbix Gpopm.
UckyccTBenHbIe oTpaxarenu. IX BUIbI 1 Ha3HAUYEHUE.

BepositHocTHBIE XapakTepuctuku JIIP nenei.

[Monspuzaunonnsie xapakrepuctuku JIIP nenei.

Mertonuka pacueta DIIP moBepXHOCTHO- 1 00BEMHO-pACIIPEICIICHHBIX LIEICH.

AN i

JamprocTh aeiicteus PJIC B cBOOOIHOM MPOCTPaHCTBE.

9. Bnusnue armocdeps! Ha naibHOCTh neiictus PJIC.

10. Biusaaue 3emian Ha gajabHOCTh aectsusg PJIC.

11. Ipuanun neticrBus nmityascHbIX PJIC kpyroBoro o630pa.

12. Paspemraromias criocodbrocts PJIC kpyroBoro o63opa.

13. UMnynbCHBINA METOA U3MEPEHUS AATBHOCTH.

14. YacTOTHBIH METOJ U3MEPEHHS JATBHOCTH.

15. ®a3oBblil METOA U3MEPEHUS JATBHOCTH.

16. AMIIMTYAHBIE METOABI U3MEPEHUS YIIIOBBIX KOOPIMHAT.

17. HYacTOTHBIE METOBI U3MEPEHUS YITIOBBIX KOOPJUHAT.

18. ®a3oBBIC METOABI UBMEPEHUS YITIOBBIX KOOPAMHAT.

19. MoHOMMITYJIbCHAS PaHOJIOKALIHS.

20. OcHOBHBIE TOJIOKEHHS TEOPUH OOHAPYKEHUS CUTHAJIOB.

21. OOHapy>keHHe OJMHOYHOTO PAJUOMMITYJIbCA CO CIIy4YaliHON HavaubHOU (a30i M aMILTUTYIOH.
22. O0OHapy>KeHHe KOTepEHTHO MauKu paIuOUMITyIbCOB.

23. OOHapy>KeHHEe HEKOT'€PEHTHOW NaYyKy pagHOUMITYJIECOB.

24. TloporoBasi MOIITHOCTh CUTHAJA.

25. MHorokaHnanbHas 00pa00TKa Ipy 0OHAPYKEHUU-U3MEPEHHH.

26. MeTonnka BBIYMCIICHUS TOTEHINAIbHOW TOYHOCTH U3MEPEHUS TapaMeTPOB paJUOCUTHATIOB.



27. IloTeHuMaabHasi TOYHOCTh U3MEPEHHUS TaJIbHOCTH.

28. IloreHumanpHast TOYHOCTh U3MEPEHHS YITIOBBIX KOOPANHAT.

29. IloreHunanbHast TOYHOCTh U3MEPEHUS PaJUaIbHON CKOPOCTH.

30. Cnoxxable curHanbl. OyHKIMS HeonpeaeneHHOCTH. CortacoBaHHast GUIILTPAITHSL.
31. Mcnonp3oBaHue CUTHAIOB C JIMHEWHOMN YacToTHOM Moxyauuen (JIUM).

32. Ucnonb3oBanue curHayoB ¢ (hazooii manumyssiuer (DMH).

33. Meton cunresupoBanus aneptypsl B PJIC 6okoBoro 0630pa (PCA).

34. Vctounuku norpemrHocrei B PCA.

[IprMepbl KOHTPOJIBHBIX 33IaHUN:

1. KakoBa nnuTenbHOCTh CUTHAJIA, OTPAXKEHHOTO OT CaMOJIeTa C MAKCUMAIbHBIM JIMHEHHBIM pa3MepoM
20 M mpu 0OJTyYEeHHH ero Ha JanbHOCTH 150 KM MMIynbcaMu JJIMTENLHOCTBIO 1 MKC, €Clii HIMpUHA
nuarpaMMbl HanpasieHHocTH aHTeHHBI PJIC B o6enx minockocTsx pasHa 0,01 pax?

2. byzmer nm orpaxxeHHe B CTOPOHY paJvOJIOKaTOpa MpHU HAKIOHHOM OOJyYeHHH HOBEPXHOCTH C
pasMepoM HEpoBHOCTEH 5 cM, ecid AJuHA BONHBI paBHa 10 cM, a yrom majaeHusi paguoBOJH
OTHOCHUTENBHO BepTukanu pased 600 ?

3. Omnpenenure ATUTETHLHOCTh OTPAKEHHOTO CUTHAJA OT 00JaKa JUIONBHBIX OTpa)Karejeu, eciid ero
IPOTSDKEHHOCTh BJIOJIb JIMHUM BU3UPOBAHUS COCTaBISET 6 KM, a JUIMTEIBHOCTb 30HAUPYIOLIETO
curHana paBHa 1 Mkc.

4. OrmpenenuTe IWUPUHY CIIEKTpa CUTHaJIa, OTPAXKEHHOIO OT CaMoJleTa C MAKCUMAaJIbHbIM JIMHEHHBIM
pasmepom 20 M, JeTsmero Ha gansHOCTU 1 KM co ckopocthio 300 mM/c nipu ero conpoBoxaenuu PJIC,
W3IyYaroled MOHOXpOMaTndeckoe KolebaHue ¢ JIIMHOW BOJHBI 3 CM.

5. Ompenennure MakCUMaNbHYIO YacTOTY B CIIEKTPE aAMIUIMTYIHBIX (IYKTyallMd CUTHAJIOB U BpEMs
(MHTEpBaN) KOPPENSIMA CHUTHAJIOB, OTPAKEHHBIX OT caMoJieTa, JeTsero co ckopocthio 300 m/c u
COBEPIIAIONIETO BUpax paguyca 4,6 kM, eciau 1inuHa camonera pasHa 30 M, a JuinHa BOJIHEL 10 oM.

6.  Paccumraiite panmpHOCTh peiicTBusi ummyiascHoOH PJIC B CBOOOAHOM MpOCTpaHCTBE TpU
oOHapyxenun uenu ¢ OIIP 5 M2, ecnu w3nmydaemass momuocts 150 kBt, sddexruBnas miomans
aHTeHHBbI | M2, 1IMHA BOJHBI 3 ¢M, TOporosast MOITHOCTH 5¢10-13 BT.

7. Bo cKombko pa3 M3MEHHUTCS NAIbHOCTH ACHCTBHs KorepeHTHoW u HekorepentHoil PJIC kpyrosoro
0030pa B CBOOOJHOM MPOCTPAHCTBE MpPH MEpexoje OT ObICTPOro 0030pa cO CKOPOCTHIO BpalleHHs!
aHTeHHB! 15 00/MUH K MeIJIeHHOMY 0030py CO CKOpPOCThIO 3 00/MuH ?

8. KakoBa nmampHOCTh netictBua PJIC caHTHMMeETpOBOro guama3oHa, aHTEHHa KOTOPOW MOMHATA Haf
noBepxHOCThIO 3emiuu Ha 100 M mo wenu, Jetamiei Ha BbicoTe 1 KM, €ClM JajJbHOCTh OOHAPYKEHUS B
CBOOOJTHOM MpOCTpaHcTBE cocTaBisieT 150 kM.

9. Ompenenure ManbHOCTb MPSIMOM BUIMMOCTH II€NH, JIeTAlIel Ha BoicoTe 1 kM, ecnu anteHHa PJIC
nofHsTa Ha BeicoTy 100 M, a rpagueHT koaddunuenta npenomieHus atmochepst grad = -10-8 1/m.
10. PaccumraiiTe MOLIHOCTh MepedaTuMKka akTHBHOM wummynascHoil PJIC B armocdepe c
koddurmentrom 3aryxanust 0,05 n1b/kM, eclii U3BECTHO, YTO JAIBHOCTH AericTBus 3Toi PJIC momkHa
coctaBiaTh 100 kM, u i1 oOecnieyeHus TakoW e JaJbHOCTH JACHCTBUS B CBOOOJHOM MPOCTPAHCTBE
HeoOXoarMasi MOITHOCTH nepenaryrka coctasiseT 100 kBT.

11. Kak usmenurcsa nansHocTh aeiictBus PJIC, ecnu gwyBcTBUTENBEHOCTH NpuemMHUKa PJIC moBwicunach
B 16 pa3 ?

HpI/IMepBI OK3aMCHAIIMOHHBIX OuIeToB (SaHaHHﬁ, TCCTOB W Op. MATCpUaIOB, HUCIHOJB3YCMbIX JIA
MPOBEACHUA 3a4CTa, BKSaMeHa):

Buer Ne 1

1. HMmnynbCcHbI MeTOA W3MEPEHUs NajJbHOCTU: NPHUHLMII MU3MEPEHHUs U YCIOBHUE OAHO3HAYHOCTU
M3MEpEHUS JATBHOCTH.

2. ®azomanumynupoBantbie curHansl (PMC). CornacoBanubiil Gunerp anst ®MC curnana.

Buiter Ne 2

1. Jlmama3oHBI 4acTOT, MCIOJIb3yEeMble B paanoiokaunu. Puzndeckrue OCHOBBI paJn0O0HAPYKEHUS U
OIIPEAETICHUS MECTOIIONIOKEHUS OOBEKTOB.

2. puanun naeiicrBust mMmyinbeHoit PJIC kpyroBoro o03opa: crpykrypHas cxema PJIC, BbIOOp
4acTOThI BpAILlEHUs] aHTCHH.



buner Ne 3
1. OcHoBHBIE TaKTUKO-TeXHHUECKHe xapakTepuctuku PJIC.

2. Kpurepuii pazpemenus Panes. Pazpemratomas ciocoonocts PJIC kpyroBoro o630pa mo AajabHOCTH
U TIO yIIIy.

Buier Ne 4

1. DddexruBnas mnomane paccesaus (DIIP) neneit. Meroast Beruncienus OIIP peanbHbIX meiei.
OI1P Ten npocroit popmer. [loHsTHE OecTsIIEeH TOUKH.

2. OOHapyxeHHE paauOJIOKallMOHHBIX cuUrHanoB. [loka3arenn kauecTBa oOHapyxeHus. Ilonsarue
XapaKTepUCTUKU OOHapykeHus1. OCHOBHBIC MOJIOKEHHS TCOPUN OOHAPYKEHUS CUTHAJIOB.

Buner Ne 5

1. HMckyccTBeHHBIE OTpaXkaTelli: YTOJIKOBBIE OTpaXkaTelu, TuH3a Jlronebepra.

['pynnoseie nenu. D1IP aByxToueunoi nenu. Yriosas ¥ JallbHOMEpHAas OIIMOKH ABYXTOUYEUHOHM LIEINH.
Cxkopoctb mykryarmii D11P.

2. OOHapykeHHe OJIMHOYHOTO PaJUOHMMITYIbca CO Ciy4aiiHoi (azoil m amruutymoi. CTpyKTypHas
cxema 0OHapyKUTEIS.

Buier Ne 6

1. BepostHoctHas omnenka OIIP myns mMomenu umenu B BHIE COBOKYIMHOCTH OJECTALIMX TOYEK.
[TonspuzannOHHBIE XapaKTEPUCTUKU LIETIEH.

2. OOHapyXeHHe KOTEPEHTHOH Ma4yKH paJuoOUMITYabcoB. CTPYKTypHas cxema OOHApyKUTels |
XapaKTePUCTHKH OOHAPYKEHUSI.

Buier Ne 7

1. TloBepxHOCTHO pacrpenelieHHbIe W OObEMHO paCIpeieiCHHbIE LEIH. YCIOBHE 3EpKaIbHOTO
oTpaxkeHHsI U U Qy3HOro paccessHUs IEKTPOMArHUTHBIX BOJIH HA TPaHUIIE pas3aesna Cpei.

2. Papmoummynbc ¢ nuHeHHOW 4yactotHoW moaynsiuen (JIUM). Cornacoanusiii punstp ans JITUM
HUMITYJbCA.

Buier Ne 8

1.  JanmsHocts nelictBust PJIC B cBOOOmHOM mpocTpaHCTBEe. BBIBOA OCHOBHOTO ypaBHEHHS
paauonokauuu. Bnusnaue armocdepsl Ha panbHOCTh AerictBus PJIC: sBnenune pedpakunu, 3aTyxaHue
paanoBONH B atMocdepe.

2. OOHapyKeHHe HEKOTEPEHTHOW Ma4yKh paJuouMITylnbcoB. CTPYKTypHas cxeMa OOHapyXWTels U
XapaKTEePUCTHKH OOHAPYKEHUSI.

Buier Ne 9
1. IloporoBas MouTHOCTH curHaNAa. MHOTOKaHAIIEHAS 00pab0TKa PaINOIOKAIMOHHBIX CUTHAJIOB,

2. CrnoxHble paguoOiIOKAIIMOHHBIE CcHUTHadbl. @DYHKIUS HEONpeAeNeHHOCTH. Brruucienue
paspeniarniei CnoCOOHOCTH I TPOCTHIX CUTHAJIOB: MPSMOYTOJIBHBIN PalHOUMITYIIhC, KOTEPEHTHAS
Mayka paJuouMITyIbCOB.

buner Ne 10

1. HanbHocts aeiictBus PJIC ¢ yuetom BiMsiHHS 3€MJIM: HaTbHOCTH HNPAMON BUIAMMOCTH, JAIBHOCTH
JEHCTBUS TIPU OTPAXKESHUH PATAVOBOJIH OT 3EMIIH.

2. HepaenctBo Kpamepa-Pao mjis noTeHUHanbHOW TOUHOCTU U3MepeHuid. [loTeHnuanbHas TOUHOCTh
M3MEpEeHUs JAbHOCTH, YITIOBBIX KOOPAMHAT M paJHabHON CKOPOCTH LIEJeH.

[TepeueHb KOHTPOIBHBIX BOIPOCOB:

1. OcHoBHBIC THIIBI crcTeM MOOMIBHOU paguocesa3u (CMP). Knaccudukannonnsie npuzHaku CMP.
[MpuHIMIBE OCcTpoeHUs: W HaszHadeHue ciexyrommx CMP: tpankunrossie cucrtemsl cBsizu (TCC),
cUcTeMbl TiepcoHanbHOTO paanoBbioBa (CIIPB), cucrembl OGecnipoBogHO# TeneoHHH, COTOBEIC
cucremsl cBsizu (CCC), cucrembl nepcoHaabHOR cryTHUKOBOH cBsizu (CIICC).



2. Pacmpocrpanenue curHaia B cBOOOJHOM MPOCTPAHCTBE: KOA(PQPHUIIMEHT HAMPABICHHOTO JTECHCTBUSI
(KH) anTtennsl, ko3d¢unuent ycwienus (KY) aHTeHHBI, pacyeT MOLIHOCTH MPHHATOTO CHTHAla B
CBOOOTHOM NPOCTPAHCTBE, IOTEPH Ha PACIPOCTPaHEHHE B CBOOOAHOM MPOCTPAHCTBE, IOHITHE
BeposaTHOCTH omuOku cumBoia (BOC).

3. BaumsHne MHOrOMy4€BOCTH Ha paclpoCTpaHEHUE CUTHasiA. PacueT MOLTHOCTH HMPUHSTOTO CUTHAA
[IpH IBYXJIy4€BOM Mozaenn pacnpocTtpaneHus. @opmyna Uit pacueTa MOITHOCTH MIPUHSATOTO CUTHAJA B
peanbHbIX cucTeMax. [IoHsITHe MeITIEeHHBIX U OBICTPBIX 3aMUPAHHUN CUTHAIA.

4. Mopens KaHaja Mepeiayd CUrHajla B CUCTEMax MOABIKHON paguocBs3u. CrieKTpanbHas ITIOTHOCTD
MOII[HOCTH CUTHAJIa B CIIy4ae Pa3IMYHbIX BHJIOB MECTHOCTH.

5. MopnenupoBaHue MOTEPh PACIPOCTPAHEHUs] CUTHAJA B PEANbHBIX CHCTEMAax PaJuOCBSI3U: MOJEINb
JIn, monene OxaMypsl, MOJIeNb XaTa, MOJEIb PACIPOCTPAHEHUS CUTHAJIA BHYTPU MIOMEIIECHHH.

6. BnusHue xaHama paAnoCBsI3U Ha Mepeady CUTHAJIOB C Pa3IUYHON IIUPUHON CIIEKTpa.

7. Pasnecennslii mnpuem paauocursHaioB. IIpocTpaHCTBEHHOE, 4YaCTOTHOE, BPEMEHHOE U
NOJAPU3ALMOHHOE pa3HeceHus. [IOHATHE MHOTOIY4EBOTO pA3HECEHHWS M HPUHOUN  palboThI
RAKE-npuemnuka.

8. OO6was Moaens HH(POBOI CUCTEMBI PaIHOCBS3H, €€ COCTABHBIE YaCTH.

9. PeueBble Kozmepbl M JeKozepbl. MeToabl KOIUPOBAHUS PEUU: HMITYIbCHO-KOIOBAs MOAYJISINS
(MKM), muddepennmansHas umiyascHo-komoBast monymsinus (JUKM), anantusnas JUKM, nensra
monyisnus (JIM), anantusnast JIM. Bokonepsi.

10. KananpHoe konupoBaHue HH(GOpMaNnU: MOAETN KaHAJIOB Ul KaHAIBHOTO KOAMPOBAHMUS, ITOHATHE
HU30BITOYHOTO KOJUPOBAHUSA, KIacCU(UKALIS KOJOB.

11. bitouHBIe KOJBI U UX MTOJIMHOMHAJIBHOE ONIHCAHHUE.

12. CBEépTOYHBIE KOBI.

13. TTomexoycToilunBoe KOOUPOBAHKE HA OCHOBE IIEPEMEKEHHS] CHMBOJIOB.

14. KackagHoe KoqupoBaHUe U TYPOOKOAHPOBAHUE.

15. Mogynsiuusi cUTHaJOB B LUQPOBBIX cUCTeMax paauocBs3u. Knaccuduxauus curHaioB 1o
apameTpy IIHPOKOIIOIOCHOCTH.

16. bunapnas dazosas manunyisius (BPSK) u kBaaparypuas dazosas maaumymsinus (QPSK).

17. Buner mogynsinuii curaanoB B CCC BTOpPOro U TPeThero MOKOJCHUN: KBaApaTypHasi aMIUIMTYIHAs
Monyisinust (QAM), kBanmparypHas ¢azoBas mManunymsnus co casurom (OQPSK), manumnymsnus c
MUHUMaJIBHBIM 4acTOTHBIM ciBurom (MSK), rayccosckas MSK (GMSK).

18. Opranusaiysi MHOXECTBEHHOTO JIOCTYIA: 4acTOTHOe paszjaeicHue kananoB (FDMA), BpemeHHOE
pasnenenne kaHainoB (TDMA), xogoBoe pasnenenue kaHaioB (CDMA). Omenka umciia aOOHEHTOB
(kxaHaNOB) AJIS KaXKIOTO METOAa MHO)KECTBEHHOT'O IOCTYTIA.

19. Pacuer abOHEHTCKOW €EMKOCTH C yUETOM TpaduKa.

20. Opranuzanus IyTIeKCHOTO PeXUMa pauoCBsI3u. YacTOTHBIN U BPEMEHHOM JYIUIEKC.

21. THpuanunsr mnoctpoenuss CCC. Ilonstus cekropa, coThl M Kiacrepa. Pa3nmuuHbie BHABI
TEPPUTOPHUATILHBIX MOKPBITUH ceThi0 coT. O600meHHas ctpykrypa CCC.

22. Ucropus paszsutusi CCC. [Toxonenus u crangaptel CCC.

23. Cranmaptr CCC GSM: oOmas xapakTepucTUKa CTaHnapra; HasHaueHue uiaeHTudukaropos IMEI,
IMSI, moaynst SIM, kogoB PIN, PUK u xiroua KI; ctpykrypa u o0mmii anroput™ GyHKIHOHHPOBAHUSI.
[ponenypa ayrenTudukanuy aboHEHTA.

24. Pamuountepdetic B cucreMme GSM. Jlormueckue u ¢usmueckue kaHanwsl. CTpyKTypa Kaupa,
Ha3HAuYCHHE W BUbI KaHAJOB TpadrKa U ynpaBiIeHHUS.

25. AJNTOpuUTM AacHHXpPOHHOIO CiIy4alHOTO MHOXecTBeHHoro pgoctyna tuna ALOHA. Beizos
aboHeHToB 1 dctaderHas nmepenada oocnyxuanus (Handover) B cranmapre GSM.

26. Ilpunanmmnel no3unuoHupoBanus MOOWIbHBIX cTaHiii B CCC. OOmme MmonoKeHUus: METOJIbI
MO3UIMOHNpOBaHUS Ha ocHoBe MC, ¢ momuepkkoil cetm M Ha 6aze ceru. OmmcaHue MeETONOB
nosunmonuposanusi: A-GPS, Cell-ID (o nnentuduxaropy cotsr), Cell-ID + TA (no uaentudukaropy
cotel W Bpemenu ynpexaeHws), Cell-ID + RTT (mo wuneHTHdHUKAaTOpDY COTBI W BpPEMEHHU
npueMa-nepenadu curaanos ynpasineHus), Cell-ID +OTDoA (o naentudukaropy coThl U pa3HOCTH
BpEMEH TMpHeMa MHJIOTHBIX CHUTHAIOB OT 0a30Bbix cranmuii), U-TDOA (1o pa3HOCTH MOMEHTOB
BPEMEHHU IPUXO0Ja CUTHAJIOB I10 JIUHUH «BBEPX)).

27. Paguountepdeiic B cucreme CdmaOne (IS-95). OOmas xapakTepucTUKa CUCTEMBI: apXUTEKTypa
JIMHUY «BHU3», apXUTEKTypa JIMHUN «BBEPX», acTaeTHas nepenada — msarkuit Handover.

28. Cucrembt CDMA2000 u LTE — crannaptet Tpetbero (3G) u ueTBeptoro nokonenuii (4G).

29. CucteMsbl epcoOHAIBHOM CITyTHUKOBOH cBsi3u: ocHOBHEIE ciyk0b1 CITICC, BuIbI OpOUT, TapaMeTphl
3€MHBIX 1 KOCMHUYECKUX CTAHIMH, AUaNa30Hbl YaCTOT.



30. Xapakrepuctuku ciayx0 CIICC: ¢ukcupoBannas crytHukoBas ciyxo6a (PCC), nmoaBmxHas
cnytHukoBas cinyxba (IICC), paamoBemarensHast crytHukoBas ciyx6a (PCC). Onucanue
coBpemenHbIX CIICC: Inmarsat, Thuraya, Iridium, GlobalStar.

[IpumMepsl 5K3aMEHAMOHHBIX OWJIETOB (3alaHUM, TECTOB W Jp. MAaTepUAIOB, HCIOJIb3YEMBIX IS
MIPOBEIEHUS IK3aMEHA):

Dx3ameHalMOHHbINH Omier Ne 1

1. OcHoBHBIC THIIBI crcTeM MOOMIBHOU paguocesa3u (CMP). Knaccudukannonnsie npuszHaku CMP.
[MpuHIMIE MocTpoeHust W HaszHadeHue ciexyrommx CMP: tpankuaroBsie cucremsl cBszu (TCC),
cUcTeMbl TiepcoHanbHOTO pajnoBbioBa (CIIPB), cucrembl OGecnipoBoaHO# TeneoHHH, COTOBEIC
cuctemsl cBsizu (CCC), cucrembl nepcoHaabHOM cyTHUKOBOH cBsizu (CIICC).

2. CBEpTOYHBIC KOJIBI.

OK3aMeHallMOHHbIN OmieT Ne 2

1. PacnpocTpaHeHue curaaiga B CBOOOAHOM MPOCTpPaHCTBE: KOI(D(UIMEHT HANPABICHHOTO NEHCTBUSA
(KHJ1) antennsl, kodddumnuent ycwienus (KY) aHTeHHBI, pacdyeT MOUTHOCTH MPHUHATOTO CHTHAlA B
CBOOOJHOM MPOCTPAHCTBE, IOTEPU HA PACIPOCTPAHEHHWE B CBOOOJHOM MPOCTPAHCTBE, IOHSTHE
BeposiTHOCTH onmOku cumBoia (BOC).

2. TlomexoycToiuMBOE KOAUPOBAHHE HA OCHOBE EPEMEKEHUSI CHUMBOJIOB.

DK3aMeHalMOHHbIN Omwier Ne 3

1. BuusHHE MHOrOIy4€BOCTH Ha pacHpOCTpaHEHUE CUrHajia. PacyeT MOIIHOCTH NMPUHATOrO CUTHAJA
IIpU JIBYXJIy4€BOM Mozenu pacupocTpaHeHus. @opmyrna Juist pacueTa MOLHOCTH IIPUHATOIO CUTHAjA B
peanbHbIX cucTteMax. [loHsTHE MENTICHHBIX M OBICTPBIX 3aMUPAHUN CHTHAJIA.

2. Tlpunnunel no3unuoHupoBanuss MoounbHbIX cTanmuii B CCC. OOmmMe MONOKEHHS: METOJbI
MO3UIMOHUPOBaHUsI Ha ocHoBe MC, c momaepxkoil cetw W Ha Oaze cetn. OmmcaHue METOIOB
nozunmonuposanus: A-GPS, Cell-ID (o unentudukaropy cotsl), Cell-ID + TA (o uaentTudukaropy
cotel U Bpemenu ynpexaenus), Cell-ID + RTT (mo wuneHtuduratopy coTel W BpeMEHHU
npueMa-nepenadn curaanos ynpasienus), Cell-ID +OTDoA (o uaeHTndUKaTopy COThl U Pa3HOCTH
BPEMEH INpHeMa NHUJIOTHBIX CHUTHaIOB OT 0a3zoBbix cranuuii), U-TDOA (o pa3HOCTHM MOMEHTOB
BPEMEHH IPUXO/Ia CUT'HAJIOB 110 JINHUU «BBEPX»).

Dx3amMeHallMOHHbIN Omner Ne 4

1. Monens kaHaa nepeaadyl CUrHaja B CHCTEMaX MOABIKHOM pannocBsa3u. CrekTpalibHas MIIOTHOCTh
MOIIHOCTHM CUTHaJa B CIy4ae Pa3jiudyHbIX BUJIOB MECTHOCTH.

2. bnounsie KOAbI U UX ITOJIJMHOMHAJIBHOC OITMCAHUC.

OK3aMeHallMOHHBIN OmieT Ne 5

1. MogaenupoBaHue MOTEPh PAaCHPOCTPAHEHUS] CHTHANIA B PEATBHBIX CUCTEMAax pPafUOCBSI3U: MOIEID
JIn, monens Okamypbl, MOZIENb XaTa, MOAEIb PACIPOCTPAHEHHS CUTHAJIA BHYTPU IOMELLCHUH.

2. bunapnas ¢aszopas manunynsiys (BPSK) u kBanparypnas dhazosas manumnysius (QPSK).

DK3aMeHaIMOHHbIH ouiet Ne 6
1. BnusiHue KaHana paAroCBsI3U Ha Mepeady CUTHAJIOB C Pa3TUYHON IIUPUHON CIIEKTpa.

2.  Ipunmunsr noctpoennss CCC. IlonsaTHs cexTopa, COTBI M KiacTepa. Pa3muyHble BHUABI
TEPPUTOPHUATILHBIX MOKPBITUH ceThi0 coT. O600meHHas ctpykrypa CCC.

OK3aMeHallMOHHbIN OmieT Ne 7

1. Pa3zHecennpiii mnpuem paguocursanoB. IIpocTpaHCTBEHHOE, 4YacCTOTHOE, BPEMEHHOE U
MOJISIPU3AaLIMOHHOE  pa3HeceHus. [loHsATHE MHOTrONIy4eBOro pa3HeceHHss M HPHHLUUI PpaboThI
RAKE-npuemnuka.

2. Ucropus pazsutus CCC. Ilokonenus u cranaaptsl CCC.

DK3aMeHallMOHHbINH OmieT Ne 8
1. O6mrast Moziesb IU(PPOBOI CUCTEMbBI PAJIMOCBS3H, €€ COCTABHBIC YaCTH.



2. OpraHmzanys MHOXKECTBEHHOTO JIOCTyTa: 4acTOTHOe pasneneHue kaHanoB (FDMA), BpemenHOE
pasnenenne kaHajioB (TDMA), komoBoe pazaenenue kanaaoB (CDMA). Ouenka yucna aOOHEHTOB
(kaHAIOB) JJIS KaXKIOTO METOAa MHOXKECTBEHHOTO JIOCTYTIA.

OK3aMeHallMOHHbIN OmieT Ne 9

1. PeueBble kozmepbl M JeKozxepbl. MeToabl KOIMPOBAHUS PEUU: HMITYIbCHO-KOIOBAs MOAYJISINS
(MKM), nuddepennmansHas umiyascHo-komoBast moaymsinus (JUKM), anantusnas JUKM, nensra
monyisnus (JIM), anantusnast JIM. Bokonepsi.

2. OpraHuzanus IyIIEKCHOTO peXuMa paaruocBs3u. YacTOTHBINA U BpeMeHHON AYTIIeKC.

Dx3ameHaMOHHbIN Omter Ne 10

1. KananpHOoe koampoBaHue MH(OpPMAIMH: MOJIEIIM KAaHAJIOB JUIS KaHAJIBHOTO KOJAMPOBAHUS, MOHITHE
M30BITOYHOTO KOJUPOBAHMS, KIIACCU(UKAIIUS KOJIOB.

2. Pagmountepoeiic B cucteme CdmaOne (IS-95). O6mas xapakTepucTHKa CUCTEMBI: apXUTEKTypa
JIMHUY «BHU3», apXUTEKTypa JIMHUN «BBEPX», ocTaeTHas nepenada — msarkuit Handover.

Ok3aMeHaMoHHbIN omnet Ne 11
1. KackanHoe KoJupoBaHue 1 TYPOOKOAUPOBAHHE.

2. CucteMbl epCOHANBHON CITyTHUKOBOH CBsi3U: 0CcHOBHBIE ciyx0b1 CIICC, BUBI OpOUT, TapaMeTphbl
3€MHBIX 1 KOCMHUYECKUX CTAHIMH, AUaNa30Hbl YaCTOT.

Ok3aMeHallMOHHEIN OmieT Ne 12
1. Monynsmust curHaiaoB B IUGPOBBEIX CHUCTEMaX pPaauocBs3u. Kilaccudukanus CHUTHAJIOB 10
napaMeTpy MUPOKOTIOIOCHOCTH.

2. Cranmapt CCC GSM: Haznauenue unenrudukaropos IMEIL, IMSI, moxyns SIM, xonos PIN, PUK u
kmouda KI. Iponenypa ayrenrudukanun aboHEHTa.

Ox3amMeHallMOHHBIN OmieT Ne 13

1. Buner mopynsauuii curtanoB B CCC BTOPOTO M TPETHETO MOKOJICHUN: KBaJpaTypHasi aMILTUTYIHAS
monymsauusi (QAM), kBanparypHas ¢azoBas manunymsauus co casurom (OQPSK), manunymsanus c
MUHUMAaJBLHBIM 4acTOTHBIM criBuroMm (MSK), rayccosckas MSK (GMSK).

2. Xapakrepuctuku ciyx0 CIICC: ¢ukcupoBannas chytHukoBas ciyxOa (PCC), monBrxHas
cnytHukoBas cinyxba (IICC), paamoBemarensHast crytHukoBas ciyx6a (PCC). Onucanue
coBpemenHbIx CIICC: Inmarsat, Thuraya, Iridium, GlobalStar.

Ox3aMeHalMOHHEIN Omier Ne 14
1. PacyeTr aOOHEHTCKOI EMKOCTH C y4eTOM Tpaduka.

2. Pammountepdeiic B cucreme GSM. Jlornueckue u Qusnueckue kaHanel. CTpyKTypa Kaupa,
Ha3HA4YeHHE U BUIbI KAHAJIOB Tpauka U yrpaBiIeHus..

DK3aMeHaMoHHbIH ouer Ne 15

1. ANroput™M aCHHXPOHHOTO CIy4ailHOTO MHOXKeCTBeHHOTO qocTyrna tTunia ALOHA. Bbi3oB a00HEHTOB
u scraderHas nepenada odociayxusanus (Handover) B crangapre GSM.

2. PeueBble komepbl M JAeKozxepbl. MeToibl KOAMPOBAHUS PEUU: HMITYJIbCHO-KOIOBAs MOMYJISLNS
(MKM), nuddepennmansHas umiyascHo-komoBast monymsinus (JUKM), anantusnas JUKM, nensra
monyisnus (JIM), anantusnast JIM. Bokonepsi.

Kpurepun onennBanus

Onenka otnuano (10) BeICTaBIsIeTCS CTY/ICHTY, IOKa3aBIIEMy BCECTOPOHHUE, CHCTEMAaTU3HPOBaHHbIE,
IyOOKHe 3HAaHUs Y4eOHOU MPOrpamMMbl AUCHUILIMHBL, TPOSIBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
o0nacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH NPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPaBUIBHOE 000CHOBAHNE IPUHSATHIX PEILICHHA.

Onenka ominyHO (9) BBICTaBISETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTH3UPOBAHHBIE,
IyOOKHe 3HaHUS yueOHOM MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIICHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBMIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.



Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBAHHbIE, [ITYOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHJIbHOE 000CHOBAaHHUE MPUHSATHIX PEIICHUH, C HEKOTOPBIMH HEIOYETaMH.

Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYILECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYEHHBIC PE3YIIBTAThI.

OI_IGHKa XOopo1Io (6) BBICTABJIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT MATCpHajl, r'paMOTHO U IIO
CyHI€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA IMPAKTUKE, HO OOITYCKACT B OTBETC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka xopomuio (5) BBICTaBISAETCS CTYIEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYyYEHHbIC 3HAHUS HA MIPAKTHKE, HO JOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIbHO (4) BBICTABISIETCS CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTNYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN NIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0y4deHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, JOMycKaloulemMy omHOKu B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM II0CIEeOBAaTENbHOCTH B M3JIOKEHHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyJOBJIETBOPUTENIBLHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OoJblIeld 4YacTH
OCHOBHOTO COZEP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.

OueHka HeyqoBIeTBOPHTENLHO (1) BBICTaBISCTCS CTYACHTY, KOTOPBI HE 3HAaeT OCHOBHOTO
cojiep KaHusl Y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOpPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTHYECCKHX
3aj1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepeHmpoBaHHBIN 3a4€T U SK3aMEH MPOBOISATCS B YCTHOH (opme.

[lpu mpoBenennn yctHOTO  JMUGGEPEHIIMPOBAHHOTO 3adeTa ©  JK3aMeHa oOydaromemycs
npenocrasisieTcs He MeHee | yaca Ha moaroToBky. Ompoc oOyuwaromierocst mo OuieTry Ha YCTHOM
3a4eTe He JOJKEH IIPEBbIIIATh IByX aCTPOHOMUYECKHUX 4acoB.

Bo Bpemsi moArotoBku K OTBETy OOydYaroIIMecss MOTYT IIOJIb30BaTbCs MPOTPaMMON JHUCLUILIUHEI,
KOHCIIEKTaMHM JIEKIMM M CHPABOYHOM JIMTEPATYpOM W3 NEPEUHs, YKA3aHHOIO B IPOrpaMme
JUCHUTUIMHBI.



