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AHHoTtanus

JucuuninuHa «DJIeKTPOHHbIE CPEACTBA U TEXHOJIOIMH OECHPOBOAHBIX CHUCTEM Iepeaadu
JTAHHBIX®» BXOAMT B 00pa30BaTelbHYI0 NPOTrpaMMy BBICHIErO0 00pa3oBaHUS — MPOrpaMMy
MarucTpaTrypbl IO HampaBlICeHUIO MOAroToBKHW/ crnenuanbHocT 11.04.04 «DnekTpoHuka u
HAHORJIEKTPOHMKa»  HampaBleHHOCTH «Cucrembl cOopa, o00paboOTKM U OTOOpakeHus
uHdopmarumy. Jucuumnmna peanmusyercs kadenpoit «Ne23y.

JlucuuiuinHa ~ He  sABNseTcs  00sd3aTelNbHON  NpPU  OCBOGHHU  OOYyYarolIUMCS
o0pa3oBaTe/NbHON MpOrpaMMbl W HampaBjieHa Ha YyriayOleHHoe (OpMHpPOBAHHE CIETYIOIINX
KOMIIETCHLIUM:

[IK-1 «CrnocobeH oCyLEeCTBISITh CONPOBOXKJIEHHE pPadOT MO MpPOEKTy, KOHTPOJIb
TpeOOBaHUI TEXHUYECKOIO 3aJ]aHUsl Ha aHAJIOTOBBIE CJI0KHO-(YHKIIMOHAIIbHBIE OJIOKK»

[IK-3 «Cnoco0eH Hcnonb30BaTh ClEHUATN3UPOBAHHBIE CUCTEMbI aBTOMAaTU3UPOBAHHOIO
IOPOEKTUPOBAHUS JUIs CHHTE3a JIOTMYECKUX CXEM, MOAEIUPOBAHMUA U BepUPHUKAILM MOJEIEH,
HaIMCAHHbBIX Ha S3bIKAaX ONUCAHUS anmnapaTypbh»

CopepxaHue JOUCLUIUIMHBI OXBAaTbIBAE€T KpYI BOIIPOCOB, CBSI3aHHBIX C OCHOBaMH
nepeJayy JaHHBIX B OECHPOBOAHBIX TEXHOJIOTHSAX, METOJAaMH KOHTPOJI 3aHSATOCTU B 3¢dupe,
IIOHMMAaHHUEM OIPAaHWYEHMH, BBOJUMBIX TOCYJAapCTBOM HA HCIIOJIB30BAHUE PpaqU0OYacToT;
OCHOBaMHU paJMOTEXHOJOIMM IUPPOBON mepenayd JaHHBIX, CIIOCO0AMU CHUTHAJIBHOTO
npejcTaBieHuss OUTOB (KOAMPOBaHUS), IpaBUJIaMH pa3MEIICHUs pPaJUOKOMIOHEHTOB Ha
NEYaTHOM IMJIaTe, OCHOBHBIMU TEXHOJOIMM OeCcrpOBOAHON Nepenauyd JaHHBIX B JIOKAJIBHBIX U
rJ100aIbHBIX CETAX.

[IpenogaBanue AMCHMIUIMHBI IpeAycMaTpUBaeT cieayroue ¢GopMbl OpraHu3aluu
yueOHOTo npoluecca: JeKIHH, TPAaKTUUYEeCKUe 3aHATHs, CAMOCTOsITeNIbHas paboTa 00yyaromerocs.

[IporpaMMoii JHUCHUIUIMHBI HPEIYyCMOTPEHbI CIEAYIOIIUE BHUAbl KOHTPOJIS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B opMme 3aueTa.

OO6miast TpyA0EMKOCTh OCBOEHUS JUCIUIUIMHBI COCTABJISET 2 3a4€THBIX €AUHUIIBI, 72
qaca.

S3bIK 00yuYeHuUs 0 JUCHUILIUHE KPYCCKHID.



1. TlepedyeHb MIaHUPYEMBIX Pe3yIbTATOB O0YyUEHHUS MO TUCITUTUINHE

1.1. Ilenn npenomaBaHusi AUCUUATUIAHBI

[IpenHa3HaueHue AMCHUILTUHBI « DIEKTPOHHBIE CPEACTBA M TEXHOJIOTUU OECIPOBOIHBIX
CHUCTEM Tepeavydl JaHHBIX» 3aKIIYaeTCsl B MPUOOPETCHHHM CTYJIEHTaMU HEOO0XOIUMOTO
MUHUMYMa 3HaHHA 1O OCHOBaM Iepelayd JAHHBIX B OECIPOBOTHBIX TEXHOJIOTHUAX, METOJaM
KOHTPOJIS 3aHATOCTH B 3Upe, NMOHUMAHUIO OTPAHUYCHHM, BBOIMUMBIX TOCYIapCTBOM Ha
UCTIONB30BAaHUE PAMOYacTOT; OCHOBaM pPAJAMOTEXHOJIOTHH IUGPOBON Mepeaayu aHHBIX,
crocobaM CHUTHAJIBHOTO TPEJACTaBICHUS OUTOB (KOJUPOBaHUS), MpaBWiIaM pa3MELIeHUS
PaAMOKOMIIOHEHTOB Ha TI€YaTHOW IIaTe, OCHOBHBIM TEXHOJIOTUSM OECIpPOBOJHON Mepenadu
JTAHHBIX B JIOKAJIBHBIX U TI100ATBHBIX CETSX.

1.2. JlucuurianHa SBIISICTCS

(I)aKyHBTaTHBHOIZ JUCLIUIUIMHON IO HaIpaBJICHUIO

o0pasoBaTenbHOI TporpamMMBbl Beiciero oopasoanus (panee — OI1 BO).

1.3. TlepedeHb IIaHUPYEMBIX PE3YIbTATOB OOYUECHHUS MO TUCLUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMHU pesynbTaTamu ocBoeHus OIT BO.

B pesynbrare M3ydeHHs AUCHUILIUHBI OO0YyYarolIUiicst JOKEH 00JaJaTh CIeAyIOIUMU
KOMIIETECHIMSIMHA WIIM UX 4acTsMU. KOMIEeTeHIINN U WHANKATOPHI UX JOCTHKCHHUS TIPUBEICHBI B

tabimue 1.

Ta6mmma 1 — [lepeyeHb KOMIETEHIIMI ¥ MHIUKATOPOB UX JTOCTHUKEHUS

Kareropus (rpymnmna)

Kox u HaumenoBanue

KOZ[ W HAMMCHOBAHUC MHAUKATOpPA JOCTUIKCHUSA

KOMIIETEHINH KOMIIETEHINH KOMIETEHIINH
TIK-1.3.1 3HaTH METOABI U DTAIIBI
IIPOEKTHUPOBAHUS aHAJIOTOBBIX CJIOKHO-
(YHKIIMOHATBHBIX OJIOKOB, 0COOEHHOCTH
MIPEJCTABICHUS CXEM Ha Pa3IMYHbIX HTaIax
[IK-1 Cnocoben IIPOECKTUPOBAHUS, IPUHLIUIIBI IOCTPOCHHUS
OCYILECTBIIATh (bu3nYeCcKUX U NOBEJCHUECKUX MOJIENel, UX
COIIPOBOKICHHE IIPUMEHUMOCTb K KOHKPETHBIM MpOIEcCaM U
paboT 10 TMPOEKTY, npudopam
[Ipodeccuonansubie | KOHTPOIb TpeboBanuit | [IK-1.Y.1 ymeTs unTaTh U HHTEPIPETUPOBATH
KOMIIETEHIIUU TEXHUYECKOTO TpeOOBaHUS CUCTEMHOI'O YPOBHS,
3a/laHus Ha cneun(uKanum, JOKYMEHTAILUIO TI0 pa3paboTKe
aHAJIOTOBBIE CJIOXKHO- | M BHEAPEHHIO aHAJIOTOBBIX CIOXKHO-
(GyHKIHMOHATIBHbIE (YHKIIMOHATBHBIX OJIOKOB
OJIOKH T1K-1.B.1 BiageTh HaBBIKAMHU HUCIIOJIb30BAHUA
IIPOrpPaMMHBIX [TAKETOB CUCTEM
aBTOMATU3UPOBAHHOT'O POEKTUPOBAHMS
W3JI€IMH 3JIEKTPOHUKH HAa OCHOBHBIX 3Tarax
MapLpyTa IPOSKTUPOBAHHUS
IIK-3 Cnocoben
UCIIOJIb30BaTh
cnenuanuzupoBanHble | [1K-3.3.1 3HaTh 351€MEHTBI TEOPUU CIIOKHBIX
CHUCTEMBI HU(PPOBBIX CUCTEM, OCHOBHbIE IPHUHLIUIIBI
AaBTOMAaTU3UPOBAHHOTO | CKBO3HOT'O MPOEKTUPOBAHUS, MAPLIPYT
TpodeceronabHbie POEKTUPOBAHUS IS paBpainTKI/I 1 BepupuKauu HuppoBbIX
CHHTE32a JIOTUYECKHX | YCTPOMCTB, pa3pabOTaHHBIX C UCIIOIb30BaHUEM
KOMIIETEHIINH

CXeM, MOJICTTHPOBAHHS
U BepUpUKAIHS
MoOJeTeH,
HaIMCaHHBIX HA
SI3bIKaX OMHMCAHMS
anmaparypsl

CKPUIITOB HaIllMCAHHBIX, HA BCTPOEHHBIX A3BIKaX
ONMCaHUs anmapaTypsl, B TOM 4HUCIIE C
MIPUMEHEHUEM METO/I0B MAIIMHHOTO 00Yy4YeHuUs
U UCKYCCTBEHHOI'O MHTEJUIEKTA




2. Mecrto aucuuniussl B cTpykrype Ol
JucuumnnuHa MoXeT 6a3upoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIIUMUCS
IIPU U3YUYEHUH CIEAYIOIIUX JUCIUILINH!
— «0O0ecnavueHre HHPOPMAIIMOHHON 0€30aCHOCTH B MH(GOPMAIIMOHHBIX CETIX),
— «LludpoBbie aBTOMATHYECKHE CUCTEMBD».

3HaHUA, TOJY4YEHHbIE NPU U3YYEHHUU MaTepuana JaHHOM [HUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIBHOE 3HA4Y€HHE, TaK W MOTYT HCIOJIB30BATHCA IIPU IOJATOTOBKE BBIIYCKHOMN
KBaJTM(PHUKAIIMOHHON paboThI MarucTpa.

3. O0beM u TPyA0EMKOCTh TUCIUTLTAHBI
JlanHbie 00 0OIIeM OO0BeMe JUCIUILIMHBI, TPYIOSMKOCTH OT/ACIbHBIX BHUJOB Y4eOHOMH
paboTHI 1O TUCHUIUIHHE (M paclpee]IieHUe 3TON TPYTOEMKOCTH IO CEMECTpaM) MPEICTABICHBI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTh JUCIUTIITNHBI

TpynoemkocTs no

Bun yuebHoit paboTbl Bcero ceMecTpam
Ne2
1 2 3

Oowan mpyooemKocmsp OuUCYUNIUHDL, 2/ 72 2/ 72
3E/ (uac)
H3 nux uacoe npaxmuyeckoit n0020moeKu 17 17
AyoumopHuoie 3auamus, BCEro yac. 34 34
B TOM YHUCJIE:

nexkuuu (JI), (gac) 17 17

1('IpaK)TI/IquKI/Ie/CeMI/IHapCKI/Ie sanstus  (I13), 17 17

Jac

nabopaTtopnbie paboTsl (JIP), (dac)

KypcoBoil mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)

Camocmoamenvnas paboma, Bcero (dac) 38 38
Buo npomesicymounoit ammecmayuu: 3auer,

mudd. 3ager, sx3amen (3auer, Hudd. 3ag, | 3auer 3auer
OK3.%%*)

dk v
IIpumedanue: ~ kaHIUAATCKUIA dK3aMEH

4. CopepxaHue JUCIUTUTMHBI
4.1. PacnpenerneHue TPyI0OEMKOCTH JUCIUILUIMHBI TIO Pa3/ieiaM U BHIIAM 3aHITHH.
Paznensl, TeMBl AUCHUTIINHBI M KX TPYAOEMKOCTh MPUBEEHBI B TAOIHUIIE 3.

Ta6mmia 3 — Pa3aensl, TEMbI TUCHUILIAHBI, KX TPYI0EMKOCTh

Pa3penbl, TeMbl IUCHUTIIINHBL Jlexunn | 113 (C3) JIP KII CPC
ACTEL, et (qac) (dac) (qac) (qac) (gac)
Cemectp 2
Pazmen 1. OcHoBBI pajiio TEXHONOTHH U Hepeaul JaHHBIX
B aupe
Tema 1.1. OcHOBBI paano TEXHOJIOTHII M NepeAaYn 6 15

JIaHHBIX B 3¢upe
Tema 1.2. MoayJisinisi CHTHAJIOB

Pa3zneu 2. CoroBast ¢Bi3b U MOOHJIBHOCTD
Tema 2.1. CHCTeMBI COTOBOJ CBSI3H 6 15
Tema 2.2. MoOMJIBHOCTD




Pa3}leﬂ 3. Becnpononm,le TEXHOJIOTMH NepeaaIn JaHHbIX

Tema 3.1. BecnipoBoaHbIe TEXHOJOTHH MepeJIayl JAHHBIX 5 17 18

Tema 3.2. 3ydeHue cxeMOTEXHUKH U BcTpoeHHoro [10

npuemo-niepeaarunka nanoNET.

Hroro B cemectpe:

17 17 38

Hroro 17 17 0 0 38

[IpakTHyeckass TMOATOTOBKA 3aKIOYAcTCd B  HENOCPEACTBEHHOM  BBIIIOJHEHHUU
Oo0y4aromuMUCsl  OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oyaymei
npoQecCHOHATBHOM 1A TENbHOCTBIO.

4.2. CopnepxkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ieiioB ¥ TeM JICKIIMOHHBIX 3aHITHH TPUBEICHO B TaOIHIIE 4.

Tab6mmma 4 — ConepxaHue pa3

JIEJIOB U TEM JIEKIIMOHHOTO I[UKJIA

Howmep pasznena

HaszBanue u conep:kanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1

Pasznen 1. OcHOBBI pailo TEXHOJIOTHH U NepeJay JaHHBIX B
3¢mupe.

Tema 1.1. OcHOBBI PaJIHO TEXHOJOTUI U NMepeaaY JAHHBIX B
3¢pupe. XapaKTepUCTUKU OECIPOBOTHON Mepeaadu: U3MepeHHe
BEJIMYMH CHTHAJIOB B JeuuOenax, dBi, dBm, Buabl aHTEHH, 30HBI
Openens, interference, multipath, SNR, BER — cpaBHeHue u
aHanu3. OCHOBBI PaJlO0 TEXHOJIOTHMH W Tepelaud JaHHBIX B
supe — cpaBHEHHE W aHAINM3. DHEPreTUYCCKUN TOTCHIIHAI
muaun  cBs3u  (link budget), mpumep pacuera u aHaaM3a
SHEPreTHUYECKOro MOTEHUUala JIMHUM CBSI3U, PEKOMEHAAIUHU 10
pacuery. Teopema IllenHoHa-XapTiu. MeToasl paclIUpeHus
cnekrpa: DSSS, FHSS, THSS, CSS.

Tema 1.2. Moayasiuusi CUTHAJIOB. aMIUIATYAHAs, 4acTOTHAsi,
da3zoBas, KBaaparypHas, JUHEWHO-4acTOTHas. [Ipumepsl.
Cnoco0Obl  HCMOJNB30BAaHUS  PaJMOYaCTOTHOIO  JUana3zoHa
(myneTumekcupoBanue): FDM, TDM, CDM. OFDM.
Texnonmorus MIMO. Meroasl noctyna K cpeiae nepenayu
ALOHA, Slotted ALOHA, CSMA, CSMA/CD u CSMA/CA.
[IpoGnema ckpeiToro y3na. [IpuHIUIBI onpeaeneHus] 3aHATOCTH
cpensl nepegaun. NAV.

Pa3nea 2. CoToBasi cBSI3b 1 MOOMJIBLHOCTD.

Tema 2.1. Cucrembl COTOBO# CBSI3M: HCTOPUS Pa3BUTHS,
cTpykTypa cetd, handover B mpenenax MSC. MoOuibHOCTH B
CETSAX OIepaTOpPOB COTOBOM CBSI3M, YCTAHOBJIEHHUE YJIAJEHHOTO
COCIMHEHMS, HeMIpsiMasi MaplIpyTU3allksl, IENOoYeyHas CBsA3b MPHU
handover B poymuHnre.

Tema 2.2. MoouabsHocTb B [P cersx, peructpanusi B rocTeBOI
CeTH, YCTAHOBJICHHWE VYAAJCHHOTO COCAMHEHUsS, TpsiMas |
HenpsiMasi MaplIpyTHU3alusl, WHKAICYJALUs, IeroYeuHas CBs3b
npu handover B poyMuHre.

Pa3znen 3. EGCHpOBOI[HBIG TCXHOJIOTHHU IICpCaadn JaHHBIX.




Tema 3.1. BecnpoBoaHble TEeXHOJIOTHM INepelayd JAHHBIX.
Cranmapr WiFi IEEE 802.11: apxurektypa CeTH, 4acTOTHBIC
JMATa3oHbl, crienuuKanum a, b, g, n, ac, MOJCTPOIKa perruMa
nepenaun. Kajap, acnexkTsl MOOMIBHOCTH Y3JI0B, POYMUHT.
Cranmapt WiMAX IEEE 802.16. Crangapt Bluetooth IEEE
802.15.1, crnenudukanus Bluetooth 4.0. Crangapr UWB IEEE
802.15.4a. Crannaptr TETRA.

Crangapt DECT. Crannapt ZigBee IEEE 802.15.4. CranaapTsl
nanoNET/nanoLOC IEEE 802.154a.
pacctosauii Time of Arrival (Round Trip Time) u onpenenenus

[IpuHnun wu3mepeHus

MecTomoaoxenus ¢ momompio Time Difference of Arrival B
texHojiornu nanoLOC.

[IpuHnun  uW3MepeHuss  pacCTOSIHUM  Ha
npUHUMaeMoro curHana. OrmpenereHre MeCTOMOJIOXKEHUS Ha

OCHOBC CHIJIBI

ocHOBe 0OyueHuss 1o mabjgoHaM  KapT  CIBIIIMMOCTH
(fingerprinting). ANTOPUTMBI pacdeTa MECTOMOJIOXKEHHUS 00bEKTa
B JIOKQIBHBIX CHUCTEMax IMO3UIMOHUpOBaHUA. DuibTpanus
TPACKTOPUH JIBIKYIIUXCS OOBEKTOB, (PMiIbTphl: grid-GpuibTp,
bunbTp yactun, puasTp Kanmana.

Tema 3.2. Cxemorexnuka u BcerpoeHHoe IIO mnpuemo-
nepeaaT4YuKa nanoNET. IIpuHuunuansHas cxemMa
6ecripoBoiHoro Moy st USB-nanoNET

Opranumzanus TtpaHcuBepa nanoNET, Habop peructpoB u

CTPYKTypa  BCTPOEHHOTO MIPOTPaMMHOTO obecrieueHus
MUKpoKkoHTposuiepa ATmega32L
4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITUS
Tembl MpakTHYECKUX 3aHATUN U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHIIE 5.
Tabmuma 5 — [IpakTuueckue 3aHITHS U UX TPYJI0EMKOCTh
N3 Hux No
No | Temsbl mpaktrdeckux | @OpMbl IpakTUUYECKUX | TpPymOEMKOCTb, |IPaKTHYECKOM |pasjaesia
n/m 3aHATUN 3aHATUN (gac) MIOATOTOBKH, | AMCLIMI
(uac) JIMHBI
Cemectp 2
1 | U3yuenue Pemenue 5 3
CXEMOTEXHUKH U CUTYallMOHHBIX 3a/1a4
BcTpoeHHoro [10
pueMo-IepeaaTunka
nanoNET.
2 | U3yuenue Pemenue 5 3
MPUHIUITAATEHON CUTYaIlMOHHBIX 3aJ]1a4
CXEMBI
0ecrpoBOTHOTO
Moyt USB-
nanoNET
3 | U3yuenue Pewenue 7 3
OpraHu3aIn CUTYaIlMOHHBIX 33124




TpaHCcHUBEpa
nanoNET, nabopa
PETUCTPOB U
CTPYKTYPBI
BCTPOEHHOTO
IPOTPaAaMMHOTO
obecrieyeHHs
MHUKPOKOHTPOJIEpa
ATmega32L

Bcero

17

4.4. JlabopatopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBEICHBI B Ta0IUIE 6.

Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 aux No
Ne TpymoeMKOCTb, | IIPaKTHYECKOH | pa3zena
HaumenoBanue nabopaTopHbIX padboT pyA - | P pasit
/11 (dac) MMOATOTOBKH, | HUCIIUII
(gac) JIMHBI

Y4eOHBIM MJIaHOM HE MPELyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKkTupoBaHue/ BEITIOTHEHUE KYPCOBOH pabOThHI

VY4eOHbIM MJIaHOM HE MPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronuxcs
Bunbl camocTosTenbHON pabOTHI M €€ TPYJ0EMKOCTh IPUBEICHBI B Ta0IHIIe 7.

Ta6muia 7 — Buasl caMOCTOSITEIBHON PabOTHI M €€ TPYT0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocrositensHoM paboTh
yac qac
1 2 3
W3ydenue TeopeTHyecKoro Marepuaia
20
quciuminiel (TO)
KypcoBoe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3aaanus (PI'3)
Brinonnenue pedepata (P)
[TonroroBka K TeKyuemMy KOHTPOJIIO 2 ]
ycneBaemoctu (TKY)
Jlomamaee 3aganue (/13)
KonTponbhble pabotsl 3a0uHuK0B (KP3)
IToaroroBka Kk MpOMeEKyTOYHOMN 10 10
attectrauuu (ITA)
Bcero: 38 38

5. IlepeuyeHn yueOHO-METOIUYECKOTO 00OECTICUCHMSI
JUTSL CAMOCTOSITEIbHON PabOThl 00YUYAIONIUXCA M0 TUCIUTUIHHE (MOIYITIO)




Y4eOHO-MEeTOAMYECKHE MaTepHalbl A CAMOCTOSTENBHON paboThl OOYyYarOmIMXCsl yKa3aHbI B
oo 7-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUN
[lepeyeHb neyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/1aHUI MTpHUBEIEeH B TaOIuIIe 8.
Tabauna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUeOHBIX U3AaHUM

Komuuecto
SK3EMILTIPOB B
Hlnp/ OHMOIMOTEKE

URL agpec bubnuorpaduueckas ccplika (kpowe
AIIEKTPOHHBIX
SK3EMILLIPOB)

http://biblioclub.ru/index.p | becnpoBoansie cetn Wi-Fi: yuebnoe nmocobue
hp?page=book&id=23320 | [3nexrponnsiii pecypc]/ A.B. IIponerapcknii,
7 N.B. backakos, /I.H. YupkoB u ap. — M.:
Hutepuer-Yuusepcutet MHDOpMamoHHBIX
Texunomoruii, 2007. - 216 c.

http://lib.sibnet.ru/ Omudep, B. I'. KomnbroTepHbie ceTu.
[TpUHITUIIBI, TEXHOJIOTHH, TPOTOKOJIHI :
yuebnuk. /. Omudep B.I'., Onudep H. A. - 3-¢
m3a. — CII6.: TTutep, 2016. - 996 c.

https: //elibrary.petrsu.ru/d CeTeBble TEXHOJIOTHUHU B paclpeeieHHBIX

c/22346 MH(OPMALMOHHBIX CUCTEMAaX : MapIIPyTH3aLH :
yaebHoe mocooue as ctyaeHToB / A. I1. MoleBukuH,
A. B. Conosees. Iletpo3aBojck : M3naTenscTBO
Herpl'y, 2014. - 71 c.

7. IlepeueHb 3NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(POPMAITMOHHO-TSIIEKOMMYHHKAITHOHHOM ceTn «IHTepHeT»
[lepeuenn ANEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB nH(OPMaIIMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTu «MHTepHeT», HEOOXOAMMBIX [JIi OCBOCHHUS JAUCIUIUIMHBI
npuBeneH B Tabmuie 9.

Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX O0pA30BATEIBHBIX PECYpPCOB HH(POPMAMOHHO-
TEJIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»
URL anpec HanmenoBanue

He npenycmotpeno

8. IlepeueHb MH(HOPMAIIIOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mporpaMMHOrO OOECHEYEeHUs, HCIOJb3YyeMOro MpU OCYIIECTBICHUU
00pa3oBaTebHOrO Mpoliecca Mo AUCIUIIIUHE.
[lepedyeHp ncnonbp3yeMoro NporpaMMHOro odecredeHus npejacrasieH B Taduune 10.

Tabmuna 10— [lepeuens mporpaMMHOTO 0becTeueHus

Ne i/t Haumenosanmue

He npenycmotrpeno

8.2. Ilepeuenp MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3YEMBIX pu
OCYIIECTBICHHH 00pa30BaTEILHOTO MpOIiecca MO AUCIUITITHHE

[lepeyeHp HCMONB3YEMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TPEACTaBICH B
tabymue 11.




Tabnuma 11— IepeueHs HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanmue

He npenycmotrpeno

9. MarepuanpHo-TeXHUYECKast 0a3a
CoctaB  MaTepuallbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMON s  OCYIIECTBICHHS
00pa3oBaTebHOTO MpoIiecca 10 AUCIUILTHHE, TIPeACTaBiIeH B Tabnuel2.

Ta6ymma 12 — CoctaB MaTepuaibHO-TEXHHUSCKOM 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )

MynpTuMeauiiHast JICKIMOHHAS ay AUTOPUS

2 | KommnbroTepHslii Ki1acc

10. OueHouHble CpeACTBa I IPOBEACHUS TPOMEKYTOYHON aTTECTALUH
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUIS IPOBEJIEHUS MPOMEXKYTOUYHOM aTTeCTallUU
o0ydJaromumxcs o IMCIUIUIMHE IpuBeieH B Tabmuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB JJISl IPOBEICHHSI TPOMEKYTOUHOM aTTeCTAINH

Bun HpOMe)KYTOqHOﬁ aTTeCTallu Hepequb OICHOYHBIX CPCACTB

3auer Crnrcok BONpocoB;
Tectol

10.2. B kauecTBe KpHUTEpHEB OLCHKH YpPOBHA C(HOPMHUPOBAHHOCTH (OCBOEHH)
KOMIIETEHIIN O0YyJaromUMICS TPUMEHSETCS 5-0ajutbHasi MIKajla OLEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIUH, KOoTopas mpuBeieHa B Tabauiue 14. B TedeHne cemectpa MOKET UCIOIb30BATHCS
100-0annpHasi ~ mIKana  MOAYJbHO-PEHTHMHIOBOM  cHCTeMbl  YHHUBEpPCUTETa,  IpaBHia
UCIIOJIb30BaHUSI KOTOPOH, YCTaHOBJIEHBI COOTBETCTBYIOIMM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'YAIL
Tabmuua 14 —Kpurepuu oLeHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMITETEHLIUI

OrieHKa KOMIIETEHIINN

XapakTeprcTrka c(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0aiUIbHAs IIKAIA P (popp

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
Martepua,

— YBEPEHHO, JIOTUYHO, MOCIIEI0BATEIbHO U TPAMOTHO €r0 U3JIaraer;

— ONMpasACh Ha 3HAHHUS OCHOBHOM M JOMNOJIHUTEIBHON JIMTEPATYPHI,
TECHO IPUBS3BIBAET YCBOCHHBIE HAYUHbIE TTOJIOKEHUS C MPAKTUYECKOMN
JIeSITEIbHOCTHIO HAIIPaBJICHMUS;

— yMeNno 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTAEMBIE UM UICH;

— JIeJIaeT BBIBOJbI M 0OOOIICHHS;

— CBOOOJIHO BJIQJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHITHIA.

«OTIIMYHO»
«Ga4YTCHO»

— o0yJaroIuics TBEPI0 YCBOWI MPOTrpaMMHBINA MaTepHal, TPaMOTHO U
M0 CYyUIECTBY M3JaraeT €ro, ONHUpPasChb HAa 3HAHUS OCHOBHOMU
JIUTEPATYPHI;

— HE JIOIYCKAeT CyIIECTBEHHBIX HETOUHOCTEM;

— YBSI3BIBAET YCBOCHHBIC 3HAHUSA C NPAKTHYECKOM JIESITEIBHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI M OOOOIICHHS;

— BIIaICET CUCTEMOH CelUaIM3UPOBAHHBIX ITIOHSITHIH.

«XOpOoLIo»
(GauTCHO»




OreHKa KOMITETEHIINHT

5-0aiUIbHAas IIKaIa

XapaxTepucTuka chpopMUPOBAHHBIX KOMITETEHIINIH

— 00y4Jarouuics yCBOWI TOJIBKO OCHOBHOHM MPOTPaMMHBIM MaTepua,
[0 CYILIECTBY M3JaraeT €ro, Onupasch Ha 3HAHUS TOJIBKO OCHOBHOM
JIATEPATYPHI,

— JIOMYCKaeT HeCYIeCTBEHHbIC OMNOKN U HETOYHOCTH;

«Y/IOBJIETBOPUTEIILHO .
GATTOHOY — MCIIBITBIBAET 3aTPYJHEHHUS B IPAKTUUECKOM NPUMEHEHUH 3HaHUI
HaIpPaBJICHUS;
— ¢J1a00 apryMEHTHPYET HAayUHbIE [10JI0KEHHUS,
— 3aTpyHsAeTCA B (POPMYIUPOBAHUN BBIBOJOB U 000OIICHUIA;
— YaCTMYHO BJIAJI€eT CUCTEMOM CEeMaTM3UPOBAHHBIX OHATHH.
— o0yyJaromuiicss He YCBOWJI 3HAYUTEIbHOM 4YacTH IPOrpaMMHOIO
MaTepuaa;
— JIOMyCKaeT  CyNIECTBEHHbIE  OWMOKM W  HETOYHOCTH  IpH
«HEYIOBJIETBOPUTEIIBHO ]
paccMOTpeHHH IpoOsIeM B KOHKPETHOM HalpaBlIeHUY;
«HE 3aYTEHO»

— MCIIBITHIBAET TPYAHOCTH B MPAKTHYECKOM ITPUMEHCHHUH 3HAHHIA,
— HE MOYKET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHHUS,
— He GOPMYJIHPYET BBIBOJIOB M O00OIICHU.

10.3. TunoBbie KOHTPOJILHBIE 3a/IAHUS UM UHBIE MATEPHUAIIbI.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpeJicTaBlieHs! B Tadmuue 15.

Tabmuma 15 — Borpocs! (3aaa4umn) sl 9K3aMeHa

Ne n/mt [lepeuens BonpocoB (3agau) AJis FIK3aMEeHa Koz
WHJIUKATOpa
Y4eOHBIM IJITAHOM HE PETYCMOTPEHO
Bomnpocsr (3amaun) nns 3adera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Ta6ymma 16 — Borpocs! (3agaun) s 3aueta / audd. 3auera
Kon
No /it [Tepeuyens BonpocoB (3amay) mis 3auera / audd. 3adera HHMKATOPA

1 XapakTepucTHKH OeCpoBOIHOM Nepenaun: u3Mepenue BeanyuH curnanos | [1K-1.3.1
B nermbenax, dBi, dBm, Bunmer anTeHH, 30HBI @DpeHens, interference,
multipath, SNR, BER.

2 OHepretudeckuii noteHnuan TuHAA cBs3u (link budget). TIK-1.V.1

3 Teopema Illennona-Xaptimm. Metoasl pactmmpenus crnekrpa: DSSS, FHSS, | T[TK-1.B.1
THSS, CSS.

4 Mopynsiuys CUTHaJIOB: aMIUIMTYAHAs, 4acToTHas1, (aszoBas, kBaaparypHas, | [[K-3.3.1
JMHEHO-4yacToTHasl. [Ipumepsl.

5 Crioco0b1 HCIIOJIb30BaHUsA paauo4acToTHOrO muanasona | [TIK-1.3.1
(mynerumiekcuposanue): FDM, TDM, CDM. OFDM. Texuomnorust MIMO.

6 Metonbr moctyna k cpene nepemaun ALOHA, Slotted ALOHA, CSMA, | TTIK-1.3.1
CSMA/CD wu CSMA/CA. IlpoGmema ckpbiToro ys3na. I[IpuHImITG!
OIpeIeNIeHUs] 3aHITOCTU cpeabl nepegaun. NAV.

7 CucteMbl COTOBOII CBSI3U: UCTOPUS Pa3BUTHSL, CTPYKTypa ceTH, handover B T1K-1.3.1
npenenax MSC.

8 MoOWIEHOCTE B CETSIX OIEpaTopoB COTOBOHM cBsi3M, ycraHosmeHue | [[K-1.V.1
YIQJICHHOTO COEJMHEHMs, HempsiMas MapIIpyTH3alus, LEeToYedHast CBS3b
npu handover B poyMHHTe.

9 MobGwmisHocTs B IP cersix, perucrpanus B TocTeBoii cet, yctanoBienue | [[K-1.V.1
YIQJICHHOTO COEAMHEHWs, TMIpAMas M HempsMas MapuipyTH3anus,
MHKAICYJSIIuS, [IeToueyHas cBsi3b pu handover B poymuHre.

10 Cranpapt WiFi IEEE 802.11: apxurexTypa ceTH, 9aCTOTHBIE HATIa30HEI, T1IK-3.3.1
cnenuduKaiyu a, b, g, n, ac, MOACTPOMKa PeKUMA Mepeaadn.

11 Cragmapr WiFi IEEE 802.11: xamp, acmektsl MoOmibpHOCTH Yy370B, | [TK-3.3.1
POYMHUHI.

12 Cranmapr WiMAX IEEE 802.16. T1K-3.3.1

13 Cranpapt Bluetooth IEEE 802.15.1, cnermudukanus Bluetooth 4.0. TIK-3.3.1




14 Crangapr UWB IEEE 802.15.4a. T11K-3.3.1

15 Crannapr TETRA. I1IK-3.3.1
16 Cranpapt DECT. I1IK-3.3.1
17 Crannapr ZigBee IEEE 802.15.4. I1IK-3.3.1
18 IIpyHuun wu3MepeHus paccTOSIHMM Ha OcHOBe cuibl npuHuMaeMoro | [TK-3.3.1

curHana. OmpeneneHne MECTOMONOXKEHUSI Ha OCHOBE OOydYeHHs IO
nrabyionaM kapt ciaeimumoctH (fingerprinting).

19 Crangaptel nanoNET/nanoLOC IEEE 802.15.4a. Ipunumn wusmepenus | [TK-3.3.1
paccrossauii  Time of Arrival (Round Trip Time) u onpeaeneHus
MecTomnonoxenus ¢ nomouisio Time Difference of Arrival B TexHomoruu
nanoLOC.

20 ANTOpPUTMBI pacueTa MeCTONOJIOKeHUs 00beKTa B JIoKalbHBIX cucrtemax | [1K-3.3.1
MO3UIUOHUPOBaHUs. DUIBTpanys TPACKTOPHH JBIKYLIMXCS OOBEKTOB,
¢unsTpsl: grid-dpwieTp, GuneTp vactun, prasTp KanMana.

[lepeyenp TeMm Uii KypCOBOTO TPOEKTUPOBAHUS/BBIIOJHEHNUSI KypCOBOH pabOTHI
npezcTaBieHsl B Tabauie 17.
Tabmuua 17 — IlepeueHp TeM AJ1si KYPCOBOTO MPOSKTUPOBAHMS/BBITIOJTHEHHUSI KypCOBOHM paboThI

Ne /i1 [IpumepHbIil IepeyeHb TeM JUIs KypcOBOTO IPOSKTHUPOBAHNUS/BBIIIOTHEHUS
- KYpCOBOH paboThI

Y4eOHBIM MJIaHOM HE TPEyCMOTPEHO

BOHpOCLI JUUIA HpOBeI[eHI/ISI HpOMeXCYTOqHOﬁ arrecralluyu B BHIC TCCTI/IpOBaHI/ISI
npeAcTaBiaeHbl B Ta0auie 18.

Tabmuma 18 — [IpumepHsIii TepedeHs BOMPOCOB IS TECTOB

No . Kon
[TpuMepHBIii TepedeHb BOIPOCOB VIS TECTOB
11/T1 WHJIUKATOpa

1 HHCTPYKIMSA: POYUTANTE TEKCT U YCTAHOBUTE COOTBETCTBHE.
Cratuueckue norpermHocTd AL, ykaspiBaeMbie B crieliuUKamum, 1
UX TIPUYHHBI

ITorpemHocTh [Ipununna

1. ApauTrBHAs OTPELIHOCTD A. IlorpemHocTs noJHOK
IIKaJIBI WM TTOTPEITHOCTD

YCWJICHUS
2. MynbTHIUTMKaTUBHAS B. IlorpemHocTs cmenieHus
MOTPEIIHOCTD HYJISL.
3. InddepennmanpHas C. morpentHocTh, BeI3bIBacMast
HEJIMHEMHOCTh OTKJIOHCHUEM JIMHEUHOMN

(GyHKIHMH TepeIaTOYHON
xapaktepuctuku ALl ot
NPSMOM JIMHUHU.

4. UnTerpanbHas D. ITorpemHocTs, BbI3BaHHAS
HEJIMHEWHOCTD 3HaYEHHUEM I1ara KBaHTOBAHUS
U olpesensieMas Kak 72
BEJIMYMHBI HAUMEHBLIETO
3Hayvaniero paspsaa (LSB)

5. llorpemHocTs kBaHnTOBaHus | E. IlorpemHocts, BeI3BaHHAsS
HEPaBHOMEPHOCTBHIO 3HAYCHU U
11ara KBaHTOBaHUS 110 YPOBHIO.
K kaxnoii no3uuum, 1aHHOM B JIEBOM CTO0JI01Ie, Moa0epuTe
COOTBETCTBYIOIIYI0 MO3UIHI0 B MPABOM CTOJI0LE

[TK-1




IIpaBuabHblii oTBeT: 1- B, 2- A, 3- E, 4- C, 5-D.

HHCTpYyKIMSA: POYUTANTE TEKCT U YCTAHOBUTE
M0CJIeJ0BATEIbHOCTD.

IIpu pa3pabdoTke TOKYMEHTALMU VI AHAJOrOBOro 0J10Ka cjieAyeT B pazaeJie
TpeﬁOBaHl/lﬁ K TECTUPOBAHUIO YYUTBIBATL:.

A. MeTosbl u3BMEpeHUs U TECTUPOBAHUS JIEKTPUUECKUX TapaMETPOB
B. YcnoBus tectupoBanus (Temmeparypa, BIaKHOCTb U T.1.)

C. Onucanue TeCTOBBIX MATTEPHOB U MOCIIEA0BATENBHOCTEN

D. [1nanel O TECTUPOBAHUIO TOTOBOIO MU3/I€NIUs HA YPOBHE CUCTEMBI

3anunTe COOTBETCTBYIOIIYIO MOCJIEA0BATEILHOCTh OYKB CjleBa
HANPaBo
IIpaBuiabHblii oTBeT: A, B, C, D

NHcTpyKuus: npoyuTaiiTe TEKCT, BbIOepuTe NPABUJIBHBIA 0TBET
U 3alIMIINTE APTYMEHThI, 000CHOBBIBAIOIME BBIOOP OTBETa

I[Ipu wunTepnperanuu  TpeOOBaHMKH  CHUCTEMHOTO  YPOBHS K
aHaJIOTOBBIM 0JIOKaM HEOOXOJMMO YUHUTHIBATS:.

A. DnekTpuueckre mapaMmerpbl, TakKhe Kak HampshKeHHe MUTaHUS U
TOK HOTPeOIEHUS.

B. TpeGoBanus k anexkrpomarautHoi coBMectumoctu (EMC)

C. Bo3MOXXHOCTH MHTETPAlUH ¢ HUPPOBHIMU KOMIIOHEHTaAMH

D. Bce nepeuncnennbie

IIpaBuiabHblii oTBeT: D. Bee nepeunciieHHbIe

HNucrpykuus: IIpounTaiite TeKcT, Bbi0epuTe NpaBUJIbHbIE
BAPHMAHTBHI 0TBETA U 3aNUIINTE APTYMEHThI, 000CHOBBIBAIOIIHE
BBIOOP OTBETOB.

VYKaxure acleKTbl, KOTOpble HEOOXOIUMO YUUTHIBATh MPH UTCHUU
cnenn(uKanuii Ha MEKTPONUTaHUE aHAIOTOBOTO YCTPOIMCTBA.

A. JlonmycTUMBIN Tuana3oH HANPSKEHUH MUTaHUS.

B. Tpebyemas ctaOunuzanus HanpspKeHUs.

C. lonmycTUMBIil YpOBEHD ITyJIbCALIUH.

D. TpeGoBaHus K HOJKITIOUEHUIO BHEITHUX UCTOYHUKOB MMUTaHMUS.

IpaBuabhblii oTBeT: A., B, C.

HNHCTpYKIMA: NPOYMTANTE TEKCT M 3aNMIINTE PA3BEPHYTHIH
000CHOBAHHBIH O0TBET

OnexTpoMarauTHas coBMecTUMocTs (EMC)— st0

IIpaBuibHbBIH 0TBeT: DieKTpoMarHuTHas coBMecTUMocTh (EMC)—
3TO CIIOCOOHOCTh TEXHUYECKUX CPENICTB OJTHOBPEMEHHO
(YHKIIMOHMPOBATH B PEAJIbHBIX YCIOBHUIX KCIUTyaTaI[H C
TpeOyeMbIM KauyeCTBOM IPHU BO3/IEHCTBUU HA HUX
HENpPEeIHAMEPEHHBIX AEKTPOMAarHUTHBIX IIOMEX U HE CO3/1aBaTh
HEJIOIY CTUMBIX 3JIEKTPOMAarHUTHBIX [TIOMEX IPYTUM TEXHUYECKUM
CPEICTBaM.

HNHCTpYKIUA: MPOUYMTANTE TEKCT M YCTAHOBUTE COOTBETCTBHE.
DJIEMEHTHI TEOPHUH CIIOKHBIX CUCTEM
DeMeHT CBOIiICTBO

1. O6patHas cBsI3b A. YyBcTBUTENIBbHA K
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Ha4daJIbHBIM YCJIOBHAM

2. XaoTHYeCcKas CUCTEMA B. Beixoanas uadopmanms
CHUCTCMBEI BJIMACT HA €€
HaJIbHEHIIee MOBEACHHUE

3. CaMoopranu3yomascs C. CriocoOHa U3MEHSATH

cucreMa CTPYKTYPY | MTOBEJICHHE B
OTBET HA BHEIIIHUE
BO3JICUCTBUSA

4. CnoxxHas ajanTuBHast D. Cnoco6Ha hopMupoBaTh

cucreMa YIOPSIIOYEHHBIE CTPYKTYPBI

0€3 BHEIIHETrO yIPaBICHUS
K kaxnaoi no3unum, 1aHHOI B JIEBOM CTO0JI01e, MOA0epuTe
COOTBETCTBYHIIYIO MO3UIUIO B IPABOM CTOJI0LE

IIpaBuabHbIii 0TBeT: 1-B, 2-A, 3-D, 4-C.

NHCTpYKIMA: NPOYMTANTE TEKCT U YCTAHOBUTE
10CJIeI0BATEIbHOCTD.

PaccraBbTe aTansl MapuipyTa pa3paboTKu U BepupHUKAITIT
IU(POBBIX YCTPOKUCTB B MPABMIIBHOM MOCIIEIOBATEIHLHOCTH:

A. BbpIO0p 371€eMeHTHO# 0a3bl M CUCTEMbI aBTOMATHU3UPOBAHHOTO
npoektupoBanust (CAIIP).

B. ConepxatenbHoe onucaHue MpoeKTa, KOMIUISALUSA,
Bepu(dUKaIus, U OTIPe/IeICHNEe BPEMEHHBIX XapaKTePHCTHUK.

C. [loaroroBka K NpoOM3BOICTBEHHOMY BBIITyCKY.

D. Crerudukanus mpoekTa u pa3padoTka o0Iel CTPYKTYPHI.
3anummTe COOTBETCTBYIOIIYIO MOCIEA0BATEIBHOCTh OYKB CJleBa
HANPaBo

IIpaBuabhblii oTBeT: D, A, B, C.

HNHcTpyKUMs: MPOYUTANITE TEKCT, BHIOEPUTE MPABUILHBII OTBET
U 3aNMIIUTE APTryMEHThI, 000CHOBBIBAIOIIINE BLIOOP 0TBETA
Tepmun "ckBo3Hoe mpoekTupoBanue” (end-to-end design) B
KOHTEKCTE IIU(PPOBBIX CUCTEM MPEANOIAraeT:

1. [Ipouecc npoeKTUpoBaHuUsl, BKIIFOYAIOIIHI TOJBKO 3TaIbl
pa3pabOoTKU apXUTEKTYpHI.

2. WuTerpupoBaHHbIii Ipoliecc pa3padOTKH, 0XBAThIBAIOLINI BCe
3Tarbl OT KOHIEMLUH 10 BepUPHUKAILIMUA U TECTUPOBAHUS.

3. Hcnonp3oBaHne MaIMHHOTO O0YYEHUS TSI ONITUMU3AIIIN
BCEX 3TaIlOB IPOEKTUPOBAHUS.

4. MeTtoaonorus, KOTopasi HCKJIIOUaeT CTaIui0 BepupuKaluu

L YCKOPCHU A pa3pa6OTKI/I.

IIpaBuabHbIii oTBeT: B. IHTErpupoBaHHbIA Mporiecc pa3paboTKH,
OXBAaTHIBAIOIINI BCE ATAIBI OT KOHIETITUH 10 BepU(DUKAIINH U
TECTUPOBAHUS

HNucTrpykuus: IIpounTaiite TeKcT, Bbi0epuTe NpaBUJIbHbIE
BAPHMAHTHI 0TBETA U 3ANMIINTE APTYMEHThI, 000CHOBBIBAIOIIHE
BbIOOP OTBETOB

Bribepure 13 HUXKeNepeunciIeHHbIX HHCTPYMEHTOB T€, KOTOPbIE
WCTIOJIB3YETCs JUIsl BEpUPHUKAIMU ITUPPOBBIX YCTPOUCTB:




A. Cumynsanus Ha ypoBHE MexXpeructpoBsix nepegad (RTL).

B. Cratuueckast mpoBepka BPEMEHHBIX XapaKTEPUCTHK.

C. I'enepanyist TeCTOBBIX BEKTOPOB Ha ocHoBe M.

D. Onpenenenune napaMeTpoB Mapa3uTHBIX AJIEMEHTOB.
IIpaBuiabHbIi oTBeT: A. CHUMYJIALNS Ha YPOBHE MEKPETUCTPOBBIX
nepenad (RTL), B. Crarudeckast mpoBepka BpeMEHHBIX
xapaktepucTuk, C. 'eHepalus TeCTOBBIX BEKTOPOB Ha ocHoBe N

10 HNHCTpYKIMSA: NPOYUTANTE TEKCT U 3aNIMIIUTE Pa3BePHYTHIN

000CHOBAHHLIN OTBET

paboThl YCTPOMCTBA.

[Ipomnecc peanuzanuu nudpoBsix ycrpoiicTB Ha [TJIMC Brtouaer. ..

IIpaBuabHbIii oTBeT: [Iporecc peanuzanuu HUPPOBBIX YCTPONCTB
Ha [IJIMC Bxmrogaer pa3paboTky cxembl Ha HDL, koMIumsiuo
MPOEKTa JJIs MpeoOpa3oBaHus Koja B KOH(DHUTypaoHHbIE (hanJIbl,
3arpy3ky koHpuryparuu B [IJINC u oTnaaxy ¢ uCroib30BaHuEM
CUMYJISITOPOB U aIllapaTHBIX TECTOB JUIsl IPOBEPKH KOPPEKTHOCTU

Kirroun nmpaBUIIBHBIX OTBETOB pa3MeIleHbI B IpuiokeHnu K PIT/I.

Cucrema OLCHUBaAHUA TCCTOBBIX BaﬂaHI/If/'I

Ne Vkazanus no OlLeHUBAHUIO

PesynbTat onienuBanus (6aibl, HOTy4YEHHBIC
3a BBIMOJIHEHHE \ XapaKTePUCTHUKA
MIPaBUJIBHOCTH OTBETA)

1 3a/iaHue 3aKphITOrO TUIA Ha
YCTQHOBJICHHE COOTBETCTBUS CUUTAETCS
BEPHBIM, €CJIM YCTAaHOBJICHBI BCE
COOTBETCTBUS (ITO3ULIUU U3 OJHOTO
CTOJIOIA BEPHO COIIOCTABJICHBI C
MO3ULMSAMU JIPYTOro cTosona)

[TomHOE CcoBMaieHNE ¢ BEPHBIM OTBETOM
oueHuBaercs 1 6amiom, HeBEpHBINA OTBET WU
ero orcyrcrBue — 0 6amioB (0o
YKa3bIBAETCS «BEPHOY» \ HEBEPHO»)

2 3ajaHue 3aKphITOrO TUIA HA
YCTaHOBJIEHHE 1OCIIEJ0BATEILHOCTU
CUMTAETCS BEPHBIM, €CITU MPABUIILHO
yKa3aHa BCs IIOCJIEI0BATEIBHOCTD IIU(P

[TonHOE coBMaieHne ¢ BEPHBIM OTBETOM
olieHuBaeTcs 1 Ganmmom, eciau TOMyIeHbI
OIMUOKH WK OTBET OTCYTCTBYET — () 6ayisioB
(10O yKa3bIBAETCS «BEPHO» \ KHEBEPHO)

3 3ananre KOMOMHUPOBAHHOTO TUIIA C
BBIOOPOM OJIHOTO BEPHOT'O OTBETA U3
YeThIpeX MPEeIOKEHHBIX U
000CHOBaHHEM BBHIOOpA CUUTACTCS
BEPHBIM, €CJIM TIPAaBMUIIbHO yKa3zaHa nudpa
U TIPUBE/IEHBl KOHKPETHBIE apIyMEHTHI,
UCIOJIb3yeMbIe IIPU BBIOOpE OTBETA

Ilonnoe COBITaZICHHUC C BEPHBIM OTBCTOM
orieHUBaeTcs 1 6anaoM, HeBEpHBIN OTBET WIIH
ero orcyrcrBue — 0 6amioB (6o
YKa3bIBAETCS «BEPHO» \ «HEBEPHO)

4 3agaHre KOMOMHUPOBAHHOTO THIIA C
BBEIOOPOM HECKOJIBKMX BAPUAHTOB OTBETA
13 MPEJIOKEHHBIX W PA3BEPHYTHIM
000CHOBaHMEM BBIOOPA CUUTACTCS
BEPHBIM, €CJIM MPABWJIBHO yYKa3aHbI
u(psl U PUBEICHBI KOHKPETHBIS
apryMEHTBI, HCIIOJIb3YEMbIE TIPH BBIOOpE
OTBETOB

ITosmHOE coBIaieHue ¢ BEPHBIM OTBETOM
olieHuBaercs 1 0amiom, eciau JOMmyIeHbl
OLMOKM WK OTBET OTCYTCTBYeT — () OasioB
(;mubo yKa3bIBaeTCs «BEPHO» \ «HEBEPHOY)

5 3aaHue OTKPBITOTO THIA C Pa3BEPHYTHIM
OTBETOM CUMUTAETCS BEPHBIM, €CJIH OTBET

[TpaBuUIBHBII OTBET 32 3aJJaHUE OLICHUBACTCS
B 3 Oajuia, eciii JOMyIIeHa OJHa OITHOKa \




COBIIAJAET C STAJIOHHBIM IO COJIEPKAHUIO | HETOYHOCTD \ OTBET MPABMIbHBINA, HO HE

U IIOJIHOTE MOJTHBIN - 1 Gam, ecnu momytieHo 6osee 1
oMOKM \ OTBET HEMIPABUIILHBIHN \ OTBET
orcyTcTByeT — 0 0amioB (JinboO yKazbIBaeTCs
«BEPHO» \ KHEBEPHOY)

[TepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCIUIUIMHE OOYYaIOUIUXCsS 3a09HON (OpMBI
o0y4eHwus1, mpeIcTaBlIeHbl B Tabymie 19.

Ta6ymma 19 — [lepedyeHb KOHTPOIBHBIX PadOT

Ne n/mn [TepeueHb KOHTPOJIBHBIX PabOT

He npenxycmotpeno

10.4. Meronuyeckue  MaTepuasbl,  ONPENCNAIOIIME  TMPOLEAYypbl  OLIEHWBAHUSA
UH/IMKAaTOPOB, XapaKTepU3yHOIIMX 3Tanbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpyrOmUX HOPSAIOK M MPOLEAypY
IPOBE/ICHUS TEKYILEro KOHTPOJI YCIIEBAEMOCTH U MPOMEXYTOYHON aTTECTallMu 00y4aroLIXCs
I'VAIL

11. MGTOI[I/I‘IGCKI/IC YKa3aHuA AJid o6yqa101unxc;1 10 OCBOCHUIO JHUCIHUIIIMHBI

11.1. Meronuueckue yka3zaHus s OOy4YalOMIMXCS 1O OCBOEHHUIO JIEKIIMOHHOTO
marepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuajna — JIOTMYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe M sICHOE H3JI0kKEeHHMe ydeOHoro marepuana. Ha3HaueHue COBpEeMEHHOH JieKLUMH B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POPMALMIO MO TeME, & B OCBOCHHH
(yHIaMEHTaIbHBIX NPOOJIEM JIUCLMIUIMHBI, METOJOB HAay4HOro IIO3HAaHMSA, HOBEHIIMX
JOCTIDKEHUM Hay4dHOH MbIciau. B yueOHOM mporiecce JeKIHs BBIMOIHAET METOH0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUUU. JIeKIus packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOW 00nacTu 3HaHusA, €€ mpoOjeMbl, JaeT IeNbHOE MPEACTaBICHUE O IUCIHILIMHE,
IIOKa3bIBAET B3aMMOCBS3b C IPYTMMHU AUCHUILIMHAMU.

[Inanupyemble pe3yIbTaThl IPH OCBOSHUH 00YYaIOUIMMHUCS JIGKIIMOHHOTO MaTepuaa:

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIpeJeNIAeTCs LIeJIeBOM YCTaHOBKOM K Ka)KI0M KOHKPETHOH TeMe;

— TIOJIyYy€HHE OIbITa TBOPUYECKOH paboThl COBMECTHO € IPEMNoaBaTesieM;

— pa3BuUTHE NPOPECCHOHATBHO-JIENOBBIX  KayecTB, JIIOOBM K  TMpEAMETy H
CaMOCTOSITEJILHOTO TBOPUYECKOTO MBIIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpEca, HEOOXOIUMOTO ST CAMOCTOSITETFHOW pabOTHI;

— T[OJlyueHHe 3HAaHUH O COBPEMEHHOM YpOBHE pa3BUTUS HAyKd U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHs Ha OJIMKaMIINe TObl;

— HaAY4YUTbCSl METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIACNISTH IJIaBHbIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATh HUX B  Pa3IMUYHBIX
(dhopMynHupoBKax);

— IOJIy4€HHE TOYHOI'O IOHUMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHI.

JIeKUMOHHBI MaTepuan MOXKET CONPOBOXKIATbCA JIEMOHCTpaUUed CIaujoB U
UCIIOJIb30BAaHUEM Pa3aTOYHOrO MaTepuaja IpU IPOBEJEHHMM KOPOTKHMX JHUCKyccHil 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCIHILIIHHE.

CrpykTypa npeocTaBieHus JIEKIMOHHOTO MaTepuania:

— H3noxeHune TeoOpeTHYECKHX BOIIPOCOB, CBA3aHHBIX C paCCMaTpUBAEMOI TEMOM.

— Ormnucanve METO/OB, AITOPUTMOB U THUIIOBBIX CX€M, NMPUMEHSIEMbIX AJS PeLICHHS
3a71a4, pacCMaTPUBAEMBIX B JaHHOU TEME.

— JleMoHCTpanusi npUMepOB pelIeHUs 3a/1a4, pacCMaTpUBaEMbIX B JaHHON TeMe.




— O0001meHne U3JI0KEHHOTO MaTepHuaa.
— OTBeTHl HAa BO3HUKAIOIIUE BOMPOCHI IO TEME JICKIIHH.

11.2. Meroauueckue yka3aHus A 00y4aroluxcs 0 yYacTHIO B CEMUHApax
He npenycMoTpeHo yueOHbIM IJIAHOM 110 IaHHOM JTUCIUILINHE.

11.3. Meronuyeckue ykazaHus A OOyYaroIIMXCS IO MPOXOXKACHUIO MPAKTHUYECKHUX
3aHATHUI

[IpakTudeckoe 3aHSATHE SBISETCS OIHOW W3 OCHOBHBIX (DOpPM OpraHM3aHMH y4eOHOTO
npolecca, 3aKI0Yaronasicsl B BHITOTHEHUH 00yUYalOIMMUCS MO/l PyKOBOJCTBOM MpEIoiaBaTess
KOMILJIEKCa Y4YEOHBIX 3aJlaHUi C LETbI0 YCBOCHUS HAYYHO-TEOPETHUYECKUX OCHOB Y4eOHOMU
JUCHUIUIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITA TBOPUYECKOHN JESITEILHOCTH.

enpro mpakTUUECKOTO 3aHATHUS IJIsi 00YUaIOIIEroCs SBISIETCS MPUBUTHE 00YUYaIOIIIMMCS
YMEHHH U HaBBIKOB MPAKTUYECKON IEATEIBHOCTH 110 U3y4aeMOil TUCIUTUINHE.

[Inanupyembie pe3ynbTaThl IPU OCBOCHUH O00YUYaIOIIMMCS IPAKTUYECKUX 3aHSTHI:

— 3aKperuvieHWe, YriayOJeHue, paclIMpeHue W AeTau3allus 3HAHUWA TPU PElIeHUU
KOHKPETHBIX 33/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YeHHs] KOHKPETHOH yuyeOHOM
JUCITUTUTAHBL,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW s
BBITIOJTHEHHUSI 3a/1aHUH;

— ofecrniedyeHre palMOHAILHOTO COYETaHUs KOJUJICKTUBHON M WHAMBUAYAIbHON (GopMm
o0ydeHwusl.

TpeOoBaHKs K NPOBEICHUIO MPAKTHUECCKUX 3aHATHI

Tembl mpakTHUECKUX pabOT MpeICTaBICHBI B TaOIUIE 5.

Y4yeOHO-METOAMYECKHE  MaTepualbl Il MPOBEACHUS  NPAKTUYECKUX  paboT
YTBEPKAAOTCS Ha 3acelaHuu KadeIpsl U BRIKJIAIBIBAIOTCS MPEMoAaBaTesieM B Hadajae ceMecTpa
B cucteMy LMS u B 1uuHbBIN KaOUHET CTyACHTA

11.4. Metonuueckne yKa3zaHusl I OOY4YarOIIMXCSA IO BBIOJTHEHHUIO JA0OPATOPHBIX
pabot
He npenycMoTpeHo yueOHbBIM IJIaHOM I10 TaHHOM TUCIUILINHE.

11.5. Meroanueckue yka3aHus i OOydYalOIIMXCSA TI0 TPOXOXKIECHUIO KYpPCOBOTO
MIPOEKTUPOBAHMSI/BBITIOTHEHUS KYPCOBOM pabOThI
He npenycMoTpeHo yueOHbIM IJIaHOM I10 TaHHOM TUCIUIUIMHE.

11.6. MeTonuueckne yka3aHus JUIsl 00yUYarOIIMXCS M0 TMPOXOKIECHUIO CaMOCTOSTEIHHOM
paboTbI

B xone BBIOMHEHUST CaMOCTOSITEIHPHOM PabOThI, 00yJarONTUiiCs BHITIOIHAET PaboTy 1Mo
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelis, HO 06e3 ero HernocpeacTBEHHOro
y4acTusl.

s oOywarommxcsi 1Mo 3a04HOil ¢opMe 0OydeHHs, CaMOCTOsTeNbHAass padoTa MOXKET
BKJIFOYATh B CEOs1 KOHTPOIBHYIO PaboTy.

B mporecce BBINONHEHHsST CaMOCTOSITENBHONW paboThl, y oOydaromierocst popMHpyeTcs
nesrecoodpa3Hoe TIaHNPOBaHKE pabovero BpeMeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMECHUS
U HaBBIKM B YCBOGHHUU U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HaHHM, 00ecreurnBaeT BBICOKUI
YPOBECHb YCIEBACMOCTU B IICPUOJ] 06yquH$[, IMOMOracT IOJYYHUTb HABBIKK ITOBBIIICHUA
npo¢ecCHOHATBHOTO YPOBHS.



MGTOI[I/I‘-ICCKI/IMI/I MaTrcpuajiaMu, HaIlpaBJIAIOIIUMU CaMOCTOATCIIbHYIO pa60Ty
06y11a10umxc;1 ABIIACTCA y‘-Ie6HO-MeTO}II/I'-IeCKI/II71 Marepural 1o AMCUUILINHE.

11.7. Metonuueckne yKa3zaHdAS [JIs OOYyYalOmUXCS TIO0 TPOXOXKICHUIO TEKYIIEro
KOHTPOJISl yCIIEBAEMOCTH.

Texynuil KOHTpPOJIb YCIEBAEMOCTH NPENyCMaTpuBaeT KOHTPOJb KayecTBAa 3HAHWUU
00yyaroImuxcs, OCyLIECTBISEMOrO B TEUEHUE CEMECTpa C IIeJbI0 OLCHMBAHUS XO0Jla OCBOCHUS
JUCIUIIIAHBI.

OgHMM U3 METOAOB TEKYIIEro KOHTPOJS YCIEBAEMOCTH SBISETCA OTCIIEKUBAHUE
BBINOJIHEHUs TpeOOBaHUI K CBOEBPEMEHHOCTH IMPEACTaBICHUS 00YUalOIIUMCS B CBOEM JIMYHOM
KaOMHeTe pe3yJIbTaTOB BBIMOJHEHUS MOJYUYSHHBIX 3a/laHUi MO MPAKTHUYECKUM U JTaOOpaTOPHBIM
paboram. [lpu HapyuieHuM 3apaHee YCTAHOBJIEHHBIX MpPENEIbHBIX JaT BBIMOJIHEHHsS paloT,
HAUUCIIAIOTCS MTpadHble 0albl, KOTOPhIe CHIDKAIOT 00IIee KOJIMYeCTBO HAOpaHHBIX 3a CEMECTp
PEUTHHIOBBIX OAJUIOB, IO CyMME KOTOPBIX ITPOU3BOIUTCS MPOMEKYTOUHAS aTTeCTaIusl.

11.8. Meronnyeckue ykazaHus Ui 0Oy4aroIIUXCs MO MPOXOXKICHUIO NMPOMEXKYTOUHON
aTTeCTalUU.

[IpomexyTounas  arrectauus  OoOydaloIIMXCS  NpeAycMaTpUBAaeT  OLICHWBAHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB 00y4YeHMs MO AucHumuinHe. OHa BKIIOYAeT B
ceost:

— 3a4eT — 3TO (opMa OLIEHKH 3HAHUM, MOJYyYEHHBIX O0yUYaIOIIUMCS B XO/I€ U3YUCHUS
y4eOHON TUCHUILIUHBI B LIEJIOM WM IPOMEKYTOUHas (110 OKOHYAaHUHU CEMECTpa) OlleHKa 3HAHUMU
00y4aromuMcs 1Mo OTJENbHBIM pa3zesiaM TUCIUIUIMHBI C aTTeCTAllMOHHON OIICHKOM «3a4TEHO»
WM «HE 3a4TCHO».

Cucrema OIEHOK MpH MPOBEICHUU IMPOMEKYTOUHOM AaTTECTAllMM OCYIIECTBISETCS B
cooTBeTCTBUM C TpeboBaHusMu [lomoxkeHnit «O TeKyleM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEKYTOUYHOM aTTecTaruu cryaeHToB [ YAII, oOywaromuxcss mo TporpamMMbl BBICHIETO
obOpazoBanus» U «O MOAYIHHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa y4ueOHOW paboThI
cTtyaeHToB B ['YAID».



JIuct BHEceHUs! U3MEHEHUH B pabouyro MporpaMmy AMCHUIUINHBI

Jlata BHECEeHHS
W3MEHEHHUH U
JOIIOJIHEHHUIA.

IToxmmce BHECIIETO
A3MEHEHHUS

CoaepxaHue U3MEHEHUN U JONOTHEHU I

Jlata 1 Ne

IIPOTOKOJIA
3acelaHus
kadenpsl

Iloanuce
3aB.
kadeapoit
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