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

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
PAJIMOTEXHUKH M KOMIIBIOTEPHBIX
TEeXHOJIOT Ui

J.A. T'agpusion

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: BBC,E[GHI/IG B IPpOTpaMMHO-OIIPCACTIACMBIC PAITUOCHUCTCMBI
0 HANIPaBJICHUIO: HH(bOKOMMYHHKaHHOHHBIe TCXHOJIOTHH U CUCTEMBI CBA3HU
HpO(l)I(lJIb MnoATrOTOBKMU: TGJ'ICKOMMYHI/IKaI_H/IOHHLIC CCTHU U CUCTCMbI

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa MyJTbTUMEIUHHBIX TEXHOJIOTUN U TEIIEKOMMYHUKAITUH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHnnpoBaHHblil 3a4eT

AynuTOpPHBIX YacoB: 45 BCero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
nabopaTtopHble 3aHATHS: 15 yac.

CamocrositenpHas pabora: 45 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: C.A. baxypuH, KaH[. TEXH. HayK, JOLIEHT

[Iporpamma oOcyxaeHa Ha 3aceqannu Kadenpbl MyJIbTUMEAUHHBIX TEXHOIOTUH 1 TeslekommyHuKkanuii 01.04.2024



AHHOTANMA

JlaHHBII Kypc TpeAHa3Ha4deH M O3HAKOMJICHHS OOydYaloIlMXCsi C OCHOBAaMHM MOJAEIMPOBAaHMSA U
MPOTOTUNHPOBAHUS HU(POBOI OECIPOBOAHON CBSA3HM C MPUMEHEHHUEM MPOTrPaMMHO-OINPENEIIEMOro Paauo.
OOyuaromumecs: U3ydaT NPUHIMIIBI OPraHU3aALUKN PabOTHl U yCTPOHCTBO MPOrpaMMHO-ONPEAEIAEMOTO PaIHo,
PaccMOTPSAT BUIbI aHAIOTOBOM M LU(POBOM MOAYJSIIMHA CUTHAJIOB, aJlTOPUTMbI CHHXPOHU3ALUHU B HU(POBBIX
cucreMax. Ha ocHoBe Noiy4eHHBIX 3HAHMH OOydarolMecs CMOTYT MOJCIUPOBATh AJITOPUTMBI 00PaOOTKH
curHanoB B cpenax Matlab u GNU Radio.

Kypc npoBoaurcs B popmare ceMHUHApOB 1 JIAOOPATOPHBIX pabOT MO U3y4EeHHOMY MaTepuaiy. s yCremHoro
MPOXOXKIIEHUSI Kypca HEOOXOIMMO IMOCEIIeHNEe U KOHCIEKTHPOBAaHUE 3aHATUHN, BBIIOJIHEHUE JIAOOPATOPHBIX
paboT 1 camocTosITeNnbHas padoTa ¢ AOMOIHUTEIBHON JINTEPATY POl U MPeI0KEHHBIMI MOJCIISIMH.

1. lean u 3apa4n

]_le.]'ll) JAUCHUIIINHBI

- TI03HAKOMHUTH OOYYalOIIMXCSI C OCHOBAMH MOJEIMPOBAaHMA M TPOTOTUIHPOBAHUS IM(POBOH
0ecrpoBOIHOMN CBSI3U C IPUMEHEHHEM ITPOrPaMMHO-ONPEACIIIEMOTr0 PaaHo.

3agauu AUCUMIIHHBI
- pa3bsCHEHHWE MecTa W pOJIM IPOrPaMMHO-OIPENEISIEMOTO paauo B MOAEIUPOBAHWU U
MPOEKTUPOBAHUY LUPPOBBIX PAAUOCUCTEM;

- 03HAKOMJICHHE C BHYTPEHHHUM CTPOCHHMEM IPOrPaMMHO-OIPEAEIIEMOr0 pajuo;

- mpuobOpereHHe OOydYalOIIMMKCS OCHOBHBIX NPHHIUIIOB pabOThl C MPOrpaMMHO-ONPEAETIEMbIMU
paarocHCcTEMaMu;

- 3HAKOMCTBO C MHCTPYMEHTaMU MOJAEIMPOBaHUs MaTeMaTHueckux cucteM Matlab/Simulink 1 GNU
Radio.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Koz n HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl TOCTUKEHMSI KOMIIETEHIIUN
YK-1 Cnocoben ocymectBnsaTh kputuueckud  |YK-1.2  OcymiecTBisier MOWCK  BapUaHTOB  PEUICHUS
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE MOCTAaBJICHHOH  TpOOJIEMHONW  CHUTyallud Ha  OCHOBE
CHCTEMHOTO TT0JIX0/1a, BEIpAaOaThIBATh JOCTYIHBIX HCTOYHUKOB MH(POPMAIUN
CTpaTeruro AecTBui
YK-4 CriocoGeH mpuMeHSITh COBPEMEHHbBIE VYK-4.4 CrnocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
KOMMYHHMKATHBHBIE TEXHOJIOTHH, B TOM YHCI€  |MH(POPMAIMOHHO-KOMMYHHMKAIIMOHHBIX —TEXHOJIOTHMH  JUIS
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT aKaJIeMUYECKOTO U MPO(EeCCHOHATIEHOTO B3aUMOJCHCTBUS
aKaJIeMHYECKOTO M MPO(ecCHOHAIBEHOTO
B3aUMOJIEICTBUSA

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  Pa3BUTHS,  ONPENeNsaTb |
peaTn30BBIBATH MIPUOPUTETHI COBEPIIICHCTBOBAHUS
COOCTBEHHOM JESITETLHOCTH

YK-6 Criocoben onpeniessTh U peaan30BhIBaTh
MPUOPUTETHI COOCTBEHHON AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VK-6.2 OueHuBaeT CBOIO JIESTE€ILHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI WM CPEJICTBA BBITIONHEHUS JACITEIHHOCTH C e
pe3ynbTaraMu

OIIK-1.1 3HaeT W CIOCOOEH  HCHOJIB30BaTb B
npoeCCUOHANBHON JeSITeIbHOCTH (yHJaMEHTAJIbHBIE U
MPUKJIAHBIE HAyYHBIE 3HAHWS B OOJACTH €CTECTBEHHBIX
HayK

OIIK-1 CrtocoOeH npeCcTaBIsTh COBPEMEHHYIO
HAyYHYIO KapTHHY MHpPA, BBISBIATh
€CTECTBEHHOHAYYHYIO CYLIHOCTh MPOOIIeM
cBOEH POQeCCHOHATBHOM JesITeTHHOCTH,
OIIPEACISTh IyTH UX PEIICHHS U OLICHUBATh

3¢ GEKTUBHOCTH CIEITaHHOTO BhIOOpa

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
npo(heCCHOHATBHOM ESTENbHOCTH




OIIK-2 CriocobeH peann30BbIBaTh HOBBIE
MPUHIIMITBL ¥ METOJIBI HCCIICAOBAHNUS
COBPEMEHHBIX MH(OKOMMYHHUKAIMOHHBIX
CHCTEM U CETEeH Pa3IMYHbIX THIIOB MEpeayH,
pacrmpeneneHus, 00padOTKU U XpaHEHHS
uHpopMaun

OIIK-2.2 Bmageer HaBbIKAMH  pealu3aliil  HOBBIX
MPUHLMIIOB M METOJOB HCCIIEJOBAaHUS B COBPEMEHHBIX
MH()OKOMMYHHKAIIHOHHBIX CUCTEMAX M CeTAX

OIIK-3 Cnocoben npuobperars, 00pabaThiBaTh
Y MCIIOJIB30BaTh HOBYIO HH(OPMAIIHIO B CBOCH
HpeIMETHOH 001acTH, peIaraTb HOBbIE UICH
U TIOJIXO/IbI K PELICHUIO 3a1a4 CBOCH
npo(heCCHOHANTLHOM ESTENEHOCTH

OIIK-3.1 Ymeer HCIIONIb30BaTh COBPEMEHHBIE
WH(POPMALIMOHHbBIE U KOMITBIOTEPHBIE TEXHOJIIOTUH, CPEACTBA
KOMMYHUKAallMi ~ 0OpH  IIOUCKE  HAYYHO-TEXHUYECKOU
nH(popMaLru B CBOEH NpodeccHOHaTbHON AEATEIbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.

- TPUHLMIIBI OPraHU3aluy PadOThl IPOTPAMMHO-OIPEAEIIIEMOT0 PaJANo0, B TOM YUCIIE €T0 CTPOCHHCE;
- OCHOBHBIC METOJbl MOCTPOCHHS MOJECIUPOBAHUS U MPOCKTUPOBAHUSA LU(PPOBOH M aHAJIOrOBOIi

0ECTIPOBOTHOM CBS3H;

YMETb:

OCHOBBI IU(POBOI 00PabOTKH CUTHAJIOB B PAJIMOCHUCTEMAX;
BUJIbI aHAJIOTOBOW M IU(POBOI MOAY/ISILIU CUTHAJIOB,;
QJITOPUTMbI CHHXPOHM3AIMU B IU(POBBIX CUCTEMAX.

- TIPUMEHSTH MOyYCHHBIE TEOPETHICCKHE 3HAHUS TIPH MOACITHPOBAHUU CUCTEM PaJINOCBS3H;
- MOJAETUPOBATH AITOPUTMBI OOPAaOOTKH CHTHAJIOB B MpOrpaMMHBIX Komruiekcax Matlab u GNU

Radio.
BJIAJIETh:

- 0a30BBIMH TEOPETHYECKUMH M SKCICPHMEHTAIBHBIMH METOJaMU OpraHM3aliH OecIpOBOIHON
U POBOIA CBA3M Ha 6a3e MPOrpaMMHO-ONIPENEIIEMOTO PAJIHO.
- aKTyaJbHBIM HHCTPYMEHTApUEM ISl peasu3allii METOI0B OSCIIPOBOIHOM CBSI3H.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
3HAaKOMCTBO c
1 HPOTrPaMMHO-OIIPEAEIAEMbIMU 4 2 6
panuocucreMamMu
) AHajoroBas nepeaada HMH(OpMAIHH. 4 5 6
AMIUIATYIHAST MOAYJISLMS
AHanoroBasi cucreMa cBsi3u. YacTOTHYO
3 monymsauuio (Frequency Modulation — 4 2 7
FM).
4 Konnenmust mnpoBBIX CUCTEM CBSI3H. 6 2 8
5 Cucremsl cBSI3U © pacIIMpPEHHEM CIIEKTpa 6 ) g
METO/IOM IIPSIMO 1OCIIEN0BaTEIbHOCTH.
MynpTUILIEKCUPOBAHUE c
6 OpPTOTOHAIbHBIM YaCTOTHBIM 6 5 10
pasneneaueM kaHanoB (OFDM).
Hroro yacos 30 15 45




IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeniam)

Cemecrtp: 2 (Becennuit)

1. 3HAKOMCTBO C OporpaMMHO-OIIPCACIIAICMbIMU PAIUOCUCTECMAMU

CTpyKTypa nporpaMMHO-OTIPeIeIIeMbIX paguocucTeM. TeopeTnyecKkiue OCHOBHI ITpHeMa U Nepeaadn
CUTHAJIOB. 3HAKOMCTBO C HCIOJb3YEMBIM IPOrpaMMHBIM oOecrieueHneM. llocTpoeHne cucrembl
ckaHupoBaHusi paauoddupa. Habmronenme curnamos. M3yuenwme 3¢ddexroB paccuHXpoHH3ALUU
4acTOThl IPUEMHUKA U [IEPEAATUHKA.

2. AnanoroBas niepezaqa HHGOPMAIIUK. AMIUIATY/IHAS MOIYIISIUSL

Habnronenune aMIinTyqHO-MOLYIMPOBaHHOTO curHana. M3ydenne meronoB monyssiunid DSB-LC u
DSB-SC. Ilpunnun wactotHoro paszaenenus kaHanoB (Frequency-Division Multiplexing — FDM).
dopmupoBanue [/Q oTcUeTOB aMIUIUTYIHO-MOIYJIMPOBAaHHOTO curHana. IlocTpoeHue cucTemsl
nepefayd JaHHbIX Ha OCHOBE AMIUIMTYIHOM MOIYJSALIMU C HCIHOJIb30BAHUEM JIBYX YACTOTHO
paszenéunbix kaHayoB. [loctpoenne DSB-LC npuemHuKa 1 niepeAaTdyrnka B Cpeae MOJCINPOBAHUS
MatLab / GNU Radio.

3. AnanoroBas cuctema cpsizu. YactotHyto moaynsiuto (Frequency Modulation — FM).

Habmionenne FM curnama. Wsyuenue mnapamerpoB FM curnamoB. Mertoasl (opMupoBaHus
KOMIUTIEKCHOM orubaromiei curHana. Jlemonynsiius FM curnana. Cozganne monenu FM npuemanka
U miepeqarauka B cpene moaenmpoBanus MatLab / GNU Radio. Jlemonynsnus curaana.

4. KOHL[CHLII/IH I_II/I(i)pOBBIX CHUCTECM CBA3H.

Uzyuenune MeTon0B UPPOBOH MOIYIISALINN CUTHAIOB. AMIUIUTYIHO-(hazoBas Moayisius (Amplitude
Phase Shift Keying — APSK). ®azoBas monymsauusi (Phase Shift Keying — PSK). YacrtorHas
monymsinust (Frequency Shift Keying — FSK). Crpykrypa nmpueMHUKa MUGPOBBIX CUCTEM CBS3H.
CunxpoHm3anusi Hecymied. BoccraHoBieHHMe CHMBONBHOI cuHXpoHU3ammu. Co3naHue MOICIH
npuéMHUKa W TiepenaTdyuka Ha 0Oaze auddepeHnuanbHol JBOMYHON (a30BOWH MaHUITYISINH
(Differential Binary Phase Shift Keying — DBPSK) B cpene monenuposanus Matlab / GNU Radio.

5. CHCTEMEI CBSI3H C pacImpCHrUECM CIICKTpa MCTOLOM HpHMOﬁ IIOoCJICA0BATCIIBHOCTH.

PaccmoTpeHrne MeETOZOB pacIIMpeHHsi CIeKTpa NpU TMOMOIIM MPSMOW TOCIEeNOBATEIILHOCTH |
TICEBJIOCITYYaifHON TmepecTporiku paboueili uactorel. Cozmanme wmomenmu DSSS mnpuemHHKa U
nepeaaTynka B cpee Mmonenuposanus Matlab / GNU Radio.

6. MynbTUILUIEKCUPOBaHUE C OPTOTOHAFHBIM YaCTOTHBIM pazzeneHueM kanaios (OFDM).

Konuenmust OFDM curnanos B cranpaprax cessu I[EEE 802.11. OGpaboTka curHaia npu moMOIIH
obicTporo npeodpazoBanust Oypne. bazossie nmonstusa cuaxponmzannu OFDM curnanos. Co3nanne
mozenu nepenarunka B MatLab win GNU Radio, ananu3 npuHsATOrO cUrHana.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



1. PaGouee MeCTO CTyJIeHTa CO CTAIIMOHAPHBIM KOMITBIOTEPOM M YCTAHOBJICHHBIMU ONEPAllMOHHBIMHU
cucremamu Windows 10 u Ubuntu 18.04;

2. SDR ycrpotictBa: SDR Active Learning Module ADALM-PLUTO (nipueMHUK/TIepeaTyrK) WK
RTL-SDR (npuemMHUK);

Matlab 2018a ¢ 7oCTyNIHBIMU TAKETAMU

Communicational System Toolbox;

ADALM-PLUTO Radio Support from Communications Toolbox;

RTL-SDR Support from Communications Toolbox;

AnTeHHOE 0o0opyoBanue /it paboThl Ha yacToTax 430 MHz;

. CoequnurenpHbie kKabemn SMA;

KraccHoe o6opynoBanue JOIKHO cofepkaTh B ce0e BO3MOKHOCTh ITPOBEICHUS IEMOHCTPAIUU
METOJMYECKUX M MPE3CHTAIMOHHBIX MaTePUAIIOB.

nEooe W

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. Ananorosas snexTpoHuka [Tekct] : yue6. mocobue amns By3os / A. JI. Jlapun ; M-Bo oOpazoBanus u
Hayku P®D, Mock. ¢us.-TexH. uH-T (Toc. yH-T) .— 2-¢ u31l., nepepad. u gorn. — M. : MOTU, 2013 .—
268 c.
2. Hudposas cBs3b : TeopeTnueckre OCHOBHI U IpakTHUecKoe mpuMeHeHune[ Teker] : [yueb. mocodue
st By3oB] / b. Ckisip ; [nep. ¢ anrin. E. I. I'po3st [u np.] ; mon pea. A. B. Hazapenko] .— 2-e u3z.,
uctp. — M. : Buneamc, 2007 .— 1104 c.

JomnonHutenbsHas auTeparypa

1. [ludposas odbpadotka curnanos [Texct] = Discrete-Time Signal Processing : [y4e0. mocobue st
By30B] / A. Onmenreiim, P. llladep ; nep. ¢ aart. noxg pexa. C. ®. boeBa .— 3-e uzn., ucrp. — M. :
Texnocdepa, 2012 .— 1048 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru — s3nexTponnas 6ubnmorexka dOusrexa

2. http://www.edu.ru — penepanbnsrii mopran «Poccuiickoe 00pa3oBaHUE).

3. http://benran.ru — GubNIMOTEKA MO ECTECTBEHHBIM HayKaM Poccuiickoii akajeMiu HayK.

4. http://minsvyaz.ru/ru/documents/ — HOpMaTHBHO-IIPABOBbIE JOKYMEHTH MUHHCTEPCTBA CBSI3U U
MacCOBbIX KOMMYHHKauuii Poccuiickoit @enepanuun

5. http://www.itu.int/pub/T-REC/ — Pekomennaninu Cektopa cTaHAapTU3AINU TEJICKOMMYHUKAIIMN
MesxayHaponHOTo coto3a eKTpocBsazn MCO-T

6. http://www.itu.int/pub/R-REC/ — Pekomennanun Cexropa paarocBs3u MeXIyHapoJHOTO COr03a
anexkrpocsszu MCO-R

7. http://www.etsi.org/standards-search/ — crangapThl EBpornelickoro HHCTUTYTa CTaHAapTH3AINN
tenexkoMmyHukanuid ETSI

8. http://www.ietf.org/rfc.html/ — noxymenTs! uHxeHepHoi padoueii rpymmnsl MaTepaer RFC IETF
9. https://www.gnuradio.org/ - TOKyMeHTBI OTKphITOTO porpammHuoro obecrederus GNU Radio
10. https://www.mathworks.com/discovery/sdr.html/ - hopym MatLab SDR

11. https://www.analog.com/en/index.html JlokymenTs npousBoguresneit SDR ycrpoiicTs,
UCTIONIB3YEMBIX B Kypce.

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha 3aHsTHAX HCIIONB3YIOTCS MYTBTUMEIUITHBIE TEXHOJIOTHUH, BKITIOUast AEMOHCTPALHIO Npe3eHTauni. B
KauecTBe JIAOOpaTopHOro 000py0BaHHS HUCIIOIb3YIOTCS MOAYIH IPOTrPaMMHO-OTIPEAeIeMbIX
paanocuctem Adalm Pluto u RTL-SDR. JlabopaTopHbie paOOThI BHIIONHAIOTCS Ha CTAIMOHAPHBIX
KOMITBIOTEpAX WIIH Ha HOYyTOYKax ¢ UCTOJIb30BaHUEM MTPOrpaMMHOTO obecrieuenus: Matlab 2018a,
GnuRadio, SDRSharp Ha onepanuonusix cuctemax Linux u Windows 10.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

VYenemnoe ocBoeHue Kypca «BBemeHue B IPOrpaMMHO-OIpENeNsieMble PaJuOCHCTEMBI» TpeOyeTt
OOJIBIIION CcaMOCTOSTENFHOW paboThl CTylneHTa. B mporpamme Kypca MNpPHUBEIEHO MHHHUMAIBHO
HeoO0XoarMoe BpeMsi [Tl paboThl CTyIEHTa HaJl TEMO.

CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHHE ¥ KOHCIIEKTUPOBAaHNE PEKOMEHIOBAHHON JINTEPATYPBI,

— npopaboTKy yueOHOro mMarepuaia (1o yueOHOHN U HayuYHOU JIUTEPaType);

— pelieHue 3a/1a4, MpeagaraeMblX CTyIeHTaM Ha CEMHHApax | J1a0opaTopHBIX paboTax;
— YETKOE CJIeIOBaHNE HHCTPYKIMSAM IIPU BBITIOJHEHUH J1a00paTOpHBIX padoT;

— MOATOTOBKY K KOHTPOJIbHBIM, CAMOCTOSITEIILHBIM paboTaM U TECTaM.

PyKOBOZICTBO M KOHTPOJIb 332 CAMOCTOSATENBHOI paboTol 00ydaroIerocst OCyIecTBIsSeTCS B pe3ysbTare
aHalM3a MTOTOB TIIOJNYYEHHBIX pE3YJbTaToB JaOOpaTOpHBIX paboT, a TakkKe HWHAWBUAYAIbHBIX
KOHCYJIbTal1H.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: NHpoKOMMYyHHUKAIMOHHBIC TEXHOJIIOTUN U CUCTEMBI CBS3H
npopuJib NOArOTOBKHU: TeneKOMMYHUKAIIMOHHBIE CETH U CUCTEMBI
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadeapa MyJTbTUMEIUHHBIX TEXHOJIOTUN U TEIIEKOMMYHUKAITUH
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: C.A. baxypuH, KaHJl. TEXH. HayK, JJOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHMSI KOMIIETEHIIUN
YK-1 Cnocoben ocymectBnsaTh kputuueckud  |YK-1.2  OcymiecTBisier MOWCK — BapuUaHTOB  PEUICHUS
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE MOCTAaBJICHHOH  TpOOJIEMHONW  CUTyallud Ha  OCHOBE
CHCTEMHOTO TTOJIX0/1a, BEIPAOaThIBATh JOCTYIHBIX HCTOYHUKOB MH(pOPMAIUN
CTpaTeruro AecTBUi
YK-4 CriocobGeH mpuMeHSITh COBPEMEHHbBIE VYK-4.4 CrniocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
KOMMYHHMKATHBHBIE TEXHOJIOTHH, B TOM YHCI€  |MH(POPMAIMOHHO-KOMMYHHMKAIIMOHHBIX  TEXHOJIOTHMH  JUIA
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO
B3aUMOJIEICTBUSA

YK-6.1 Ymeer pemars 3aga4u COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHS,  ONPENeNsTh |
peaTn30BhIBATH MIPUOPUTETHI COBEPIICHCTBOBAHUS
cOOCTBEHHOM AEATENHHOCTH

YK-6 CriocobeH onpeessTh U peaan30BhIBaTh
MPUOPUTETH COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOIICHKH

VK-6.2 OueHuBaeT CBOIO JIESTEIHLHOCTb, COOTHOCHUT LIE/H,
CIIOCOOBI W CPEJICTBA BBITIONHEHUS JACATEILHOCTH C e
pe3ynbTaraMu

OIIK-1.1 3HaeT HW  CIOCOOEH  HCHOJB30BaTb B
npoeCCUOHANBHON JeSITeIbHOCTH (YHJAaMEHTaJIbHBIE U
MPUKJIAIHBIE HAyYHBIE 3HAHWS B OOJACTH €CTECTBEHHBIX
HayK

OIIK-1 CrtiocoOeH npeaCcTaBIsITh COBPEMEHHYIO
HAy4HYIO KapTHHY MHpPA, BBISBIATh
€CTECTBEHHOHAYYHYIO CYLIHOCTh MPOOIIeM
cBOEH POQeCCHOHATBHOM JesITeTLHOCTH,
OIIPEACISTh MyTH UX PEIICHHS U OLICHUBATh

3¢ GEKTUBHOCTH CIEITaHHOTO BhIOOpa

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00JAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2 CriocoOeH peann30BhIBaTh HOBBIC OIIK-2.2 Bmameer HaBbIKAMU  peajm3allid  HOBBIX
TIPUHITUITBL ¥ METO/IBI HCCIIEA0BaHUS MPUHIIUIIOB M METOJOB MCCIEAOBAHUS B COBPEMEHHBIX
COBPEMEHHBIX WH()OKOMMYHUKAITMOHHBIX MH()OKOMMYHUKAITMOHHBIX CHCTEMaX U CETAX

CHCTEM U CeTeH Pa3IMYHbIX TUIIOB MepelayH,
pacnpenenenus, 00pabOTKU U XpaHEHHS
nHpopMaIuu

OIIK-3 Cniocoben npuobperars, obpadarsiBare |OIIK-3.1 Ymeet KCIIO0Ib30BaTh COBPEMCHHBIC
Y UCTIOJIb30BaTh HOBYIO HH(MOPMAIIHIO B CBOCH  |MH(OpPMAIIMOHHBIE U KOMITLIOTEPHBIC TEXHOJIOTHUH, CPEICTBA
MpEeIMETHOM 00acTy, mpeyiararh HOBbIE UJeH |KOMMYHHKAalMA ~ [pU  TMOUCKE  HAyYHO-TEXHHYECKON
U MOAXOJBI K PELICHUIO 33]1a4 CBOEH nHpOpMaInu B CBOeH MpodeccHoHaTLHON AeITETbHOCTH

npo¢ecCHOHANBHON eI TeNbHOCTH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesymbrate wu3ydyeHWs AMCUMIUIMHBI «BBemeHne B MPOrpaMMHO-ONpENENsieMble  PaHOCHCTEMBD)
00yJaromuiics JOKeH:

3HATH:
- TIPUHIUIIBI OpTaHU3alKU paboThl IPOTrPAMMHO-OTIPEALIIIEMOTO PAIHO0, B TOM YHCIIE €T0 CTPOCHHE;
- OCHOBHBIC METOIBI MOCTPOCHHS MOJCIMPOBAHMS U MPOCKTHPOBAHUS LU(PPOBOW U aHAJIOTOBOU
0OECTIPOBOTHOM CBS3H;

OCHOBBI IU(POBOI 00PabOTKH CUTHAJIOB B PAJIMOCHUCTEMAX;

BUJIbI aHAJIOTOBOW M ITU(POBOI MOAYISILINU CUTHAJIOB,;

QJITOPUTMbI CHHXPOHM3AIMU B IU(POBBIX CUCTEMAX.

yMeThb:

- TIPUMEHSTH MOyYCHHBIE TEOPETHICCKHUE 3HAHUS TIPH MOACITHPOBAHUU CUCTEM PaJINOCBS3H;
- MOJAETUPOBATh AITOPUTMBI OOPAaOOTKH CHTHAJIOB B MpOrpaMMHBIX Komruiekcax Matlab u GNU
Radio.

BJIaJd€Th:




- 0a30BBIMHM TEOPETHUECKUMM M SKCIEPHUMEHTAIbHBIMM METOJaMU OpraHM3alH OecrpoBOAHON
uu(poBoii CBA3M Ha 6a3e MPOrpaMMHO-ONPENEISIEMOTO PAIUO.
- aKTyaJbHBIM HHCTPYMEHTApUeM IS pealu3alii METOI0B OeCIIPOBOAHOMN CBSI3H.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
IlepeueHp THIIOBBIX BOIIPOCOB, 33JJaHUH, TEM JUISI IOATOTOBKH K TEKYIIEMY KOHTPOJIIO:

[Ipunumn nepenaun nHGOPMALMH TPHU TOMOILY PAAHOBOIIH.

Buaer npoBoaHO# 1 6eCIpOBOIHOM CBA3H.

[TpuHuMn paboOTHI KIIACCHYECKUX CHCTEM PAIHOCBS3H.

HuzkouactorHas nepenaya cCUrHaIOB.

MerTonsl KOAUPOBaHUS ayAHo0, BUJEO, H300paXeHUH, TEKCTOBOH HH(pOpMAaLIHU.
[lepenoc curuana Ha HecyuIyto 4acToTy. KBaaparypHblii MOmyISTOD.
[punuun padotsr SDR pagrocucTeMbl IpHeMHUKA U IIEpeJaTIHKa.

AN i

OcHoBHBIE 6710KH 1 KOMIIOHEHTHI SDR pannocucremsr.

9. Buast SDR ycTpoiicTB U pacnpocTpaHeHHbIe paboyune mapaMeTphl.

10. Ilonstue komruiekcHoro curHana (I/Q oTcaeros).

11. Merompl HabOmronenuss npuHsitoro curHaina (FFT mnpeoOpazoBanue, BpemMeHHas pa3BepTKa,
BOJIOTIATHBIN TpaduK)

12. Pacnipenenenue ciyx0 BemaHUsI 10 PaJn04acTOTaM.

13. IlpuuuHBI YaCTOTHOW PACCHHXPOHU3ALMH PAJAHOYCTPONUCTB.

14. Bunsl ananoroBoit Mmoaynsiiuu curaaioB (AM/FM/PM). [1apameTpbl u MecTa IpUMEHEHUSL.

15. Ammnuryaaas monynsnusi curdana. DSB-LC u DSB-SC. Merton dbopmupoBaHusi KOMILUIEKCHON
orubaroei.

16. ®unprpanus curHanoB. Bungel GuisTpoB U ux mapamerpsl. HeoOxoquMocTs MX NpUMEHEHUs B
paauocucTeMax.

17. Meto 4acTOTHOTO MYJIBTUILUICKCUPOBaHUS CUTHaANIOB. OnKcaHue MoJaeny IpueMHUKa/TIepeaaTynKa
C YaCTOTHBIM MYJIFTUIUIEKCHPOBAHUEM CHTHAJIOB.

18. YacrorHass Momyaslus CUTHajJa M €€ napamerpel. Meronq ¢GOpMHUPOBaHUS KOMILIEKCHOR
orudaromei.

19. ®opmupoBanue curHana FM pannoctaniuii. MoHO U CTEpeO IMOJIOCHI, MUJIOTHBIN TOH M CUTHAJ
RBDS.

20. HeKOFepeHTHaﬂ " KOICpCHTHAA ACMOAYJIANA CUTHAJIOB.

21. O6nacTh MPUMEHEHHS aHAJIOTOBBIX PaJiHOBEIaTeIbHBIX cucTeM. FM-paanocrannuu, APT, RDB-S
H T.J.

22. Metons! udpooit manunyisiuu curaanos. ASK, PSK, FSK.
23. Ctpykrypa UQPOBBIX CUCTEM CBSI3H.

24. Tlonstne OWTOBOWM OmMHUOKM B cuUcTeMax UU(POBOM CBs3HM. BiusHMEe ImymMa W TIOMEX Ha
MPOHU3BOIUTEIBHOCTD IIH(PPOBBIX CUCTEM CBSI3H.

25. YacroTHas, BpeMEHHas CHHXPOHM3allMs I[PUHUMAEMOIO CHUIHAJla, €€ BaXXHOCTb B CHUCTEMAax
uugpoBoil cBs3u. OcCHOBHbIE OJOKM CHHXPOHM3AallMM B OJHOYACTOTHRIX cuctemax c BPSK
MOAYJISILIUEN.

26. KorepeHTHbII 1 HekorepeHTHble MeToabl mpueMa. DBPSK mopyssius.

27. Buspl co3Be3nuii B IUpoBOi MOTYIISAIINH.

28. Cucrembl CBSI3W C pacIIUpeHHEeM crekTpa. lIpuunHbl HEOOXOOMMOCTH PACIIMPEHHS CIIEKTpa.
Pacimpenne crekrpa MeTOIOM IpsSMOW IOCHENOBAaTEIbHOCTU. Pacmmpenue crnekrpa METonoM
[ICEBOCIYYaifHON EPECTPONKHN YaCTOTHI.

29. UunupoBaHue CUTHAJIA, BUbl YUITMPYIOMIKX MOocieaoBareabHocTeil. Kputepun kauecrtsa.
30. CucreMbl MHOKECTBEHHOTO IOCTyIa ¢ KOZOBBIM pasnenenueM (CDMA). O6nacte npuMeHEeHHUS.

31. CucteMbl CBS3M C MYJBTUIUIEKCUPOBAaHHEM C OPTOTOHAJIBHBIM paslesieHueM KanaioB. OOnactu
npumeneHust. OCHOBHbIE TapaMeTPhI U MPUHLMUI [Iepeiadyd HHPOPMAIIHH.

32. Ionsitue o nmogHecymux (kaHanax), MapopManmoHHble, MUIOTHBIE KaHAIBI. 3allIUTHBIA HHTEPBAIL.
33. Meto/ibl 4aCTOTHOM, BpeMeHHoM cuuxponu3aiuu OFDM curnanos.
34. Ilpumenenue ObicTporo npeodbpazoBanus Pypne B 06padborke OFDM curnaios.



35. dazoBast moACTpONKa U SKpaHU3aIMs IPUHSITOTO CUTHAJA.
36. OcHoBHbIe O1I0KU TpueMHKKa U niepenarainka OFDM curnanos.
37. Cranpapr IEEE 802.11a WiFi

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

. CTpykTypa nporpaMMHO-ONPEACIsIEMbIX PaIuOCHCTEM.

. Teopernueckue OCHOBBI ITPHUEMA U NEPEIAUYN CUTHAJIOB.

. IlocTpoeHue cuctemMbl CKAHUPOBaHU paanod3dupa.

. M3yuyenue 3 PeKToB pacCHHXPOHHU3AIMH YaCTOTHI IPUEMHHUKA U NIEPEAATUHKA.

1

2

3

4

5. AHanoroBas cuctemMa CBS3H. AMIUTUTYIHAs] MOYJISILIUS.

6. Metons! ammmatynaoi moxysiiun: DSB-LC u DSB-SC.

7. Ilpunnun yactoTHOrO pasneneHus kanaios (Frequency-Division Multiplexing — FDM).
8. ®opmuposanue 1/Q oTcueToB aMIUIUTYIHO-MOIYJIMPOBAaHHOTO CUTHAJIA.

9

CucreMsl nepeaaynu AJaHHBIX Ha OCHOBC aMHJ'IHTy,Z[HOﬁ MOAYIKINUU C HCIOJb30BAHHUCM JIBYX
qaCcTOTHO pa3HeHéHHLIX KaHaJIOB.

10. Mogens DSB-LC npreMHuK U iepenaTduk B cpeae mogenupoBanus MatLab / GNU Radio.
11. AnanoroBas cuctema cBsizu. YactotHyro moayisituio (Frequency Modulation — FM).
12. FM curnana. [Tapamerpst FM curnana.

13. MeTonb! popMupoBaHsi KOMITIEKCHOH OrnOaroleii curuana.

14. lemonynsauua FM curnana.

15. Mogens FM npueMHuKka u nepejarynka B cpege monenuposanus MatLab / GNU Radio.
16. [lemonynsauus curaania.

17. Konmernus iupoBBIX CUCTEM CBSI3H.

18. N3y4enune MeTos10B IUPPOBON MOAYISIIUN CUTHAJIOB.

19. AmmatynHo-dazosas moaynsiust (Amplitude Phase Shift Keying — APSK).

20. dazosas monyisiius (Phase Shift Keying — PSK).

21. Yacrornas monymsiius (Frequency Shift Keying — FSK).

22. CTpyKTypa npueMHHKA MUGPOBLIX CHCTEM CBSI3H.

23. CUHXpOHHU3ALNA HECYIIIEH.

24. BoccTaHOBIIEHHE CUMBOJIBHON CHHXPOHU3AIINH.

25. Mogens mnpuéMHHKa M TepeAaTunka Ha Oaze auddepeHIuansHOW ABOMYHONW  (ha30BOMH
manunynsiun (Differential Binary Phase Shift Keying — DBPSK) B cpene moaenupoBanus Matlab /
GNU Radio.

26. CHCTEMBI CBSI3U C paclIMpCHUCM CIICKTpa METOA0OM HpﬁMOﬁ IIOCJICA0OBATCIIBHOCTH.

27. PaccMOTpeHHE METONOB pacIIMpPEHHUs CIEKTpa HpH MOMOIIM MPSMON MOCIEAOBaTENIBHOCTH U
TICEBIOCITYYaliHOM TIEPEeCTPOHKN pabovel YacTOTHI.

28. Mognens DSSS npuemnnka n nepenaruuka B cpene Moaenuposanus Matlab / GNU Radio.
29. MynbTHILIEKCUPOBAHNE C OPTOTOHAILHBIM YaCTOTHBIM pazjesieHueM kanaios (OFDM).
30. Konnenmuss OFDM curnanos B crannaptax cBszu IEEE 802.11.

31. O6paboTka curHaa npyu MOMOIIH OBICTPOTO MpeodpazoBanus Dypbe.

32. bazoBele nousATus cuaxpornzanuu OFDM curnaios.

33. Moaenu nepenarurka B MatLab wnmu GNU Radio, aHanu3 npuHITOTO CUTHAJA.

Kpurepun onennBanus
Ornenka otnuuHo (10) BeICTaBIsIeTCS CTYAEHTY, TOKa3aBIleMy BCECTOPOHHHE, CUCTEMaTHU3NPOBAaHHEIE,
IyOOKHe 3HaHHs Y4eOHON MporpaMMbl TMCIHUILIMHEI, POSBIISIIOIIEMY HHTEpEC K JaHHOH MpeIMeTHON
obnacTy, IPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUECKH MPUMEHATh UX Ha MPAKTHKE MPH
peIlIeHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE IPUHSTHIX PEILICHHA.



Onenka oTIU4HO (9) BBICTABISIETCA CTYACHTY, MOKa3aBIIEMy BCECTOPOHHHE, CHCTEMAaTH3UPOBaHHEIE,
n1y0oKHe 3HaHUS y4eOHOW MPOrpaMMbl AUCHUIIIMHEL 1 YMEHHE YBEPEHHO NIPUMEHSTh UX Ha MPAKTHUKE
MIPH PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE U MPpaBUIIbHOE 000CHOBAaHUE MIPUHATHIX PELICHUH.

OueHka OTIIMYHO (8) BBICTABISETCS CTY/ACHTY, IOKA3aBIIeMy CHCTEMAaTH3MPOBAaHHbIE, TNTyOOKHe 3HAHUS
y4eOHON MpOrpaMMBbl AUCUUIUIMHBL 1 YMEHUE YBEPEHHO NMPUMEHSTHh MX Ha MPAKTHUKE MPHU PELICHUU
KOHKPETHBIX 33714, IPaBUIbHOE 000CHOBAHNE NPUHSTHIX PEIICHUH, C HEKOTOPBIMU HEZ0UeTaMu.

OHGHKa XOopouro (7) BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpuall, 'paMOTHO U II0
CylIeCTBY H3JIara€t €ro, ymMecT MNPUMCHATH IIOJYYCHHBIC 3HAHHSA Ha MNPAKTHUKE, HO HCAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Onenka xopomo (6) BBICTaBISETCS CTYIEHTY, €CIM OH TBEpAO 3HAeT MaTepuaj, TPaMOTHO U TIO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.

OHGHKa XOpo1Io (5) BBICTABJIACTCA CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MAarcpual, rpaMOTHO U I10
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCHATD MOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBCTC
HJIN B PCIICHHHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEM.

OmueHka yIOBIETBOPHUTENbHO (4) BBICTABISICTCS  CTYACHTY, NOKa3zaBIieMy (parMeHTapHbIi,
Pa3pO3HEHHBIH XapaKTep 3HaHWIl, HEIOCTaTOYHO MNpaBHJIbHBIE (OPMYIUPOBKU 0a30BBIX HOHSITHH,
HapyUICHUS JOTUYECKOU MOCIIENOBATEIbHOCTH B U3JIOKECHUU MTPOTPAMMHOTO Marepualia, HO IPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3zieibl y4eOHOH IpPOrpaMMbl, HEOOXOAUMBIC JUIsl JajbHEHIIero o0y4eHus, 1
MOKET MPUMEHSTH TIOJTy4YeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOM CHTYaIlHH.

OmeHka yIOBIETBOPHUTENBbHO (3) BBICTABISICTCS — CTYACHTY, NOKa3zaBIIieMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (GopMynrpoBKax 0a30BbIX HOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeI0BAaTeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJI3JICET OCHOBHBIMH pa3zieiaMu yueOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJaKe B CTAHAAPTHOW CHTYAIIHH.

OreHKa HEYJIOBJIETBOPHUTEIHHO (2) BBICTABISIETCS CTYICHTY, KOTOPBI HE 3HaeT OOJbIICH YacTh
OCHOBHOTO COZIEP)KaHUsl Y4eOHOW NporpaMMbl JHUCHMIUIMHBI, JONYCKaeT TIpyOble OMMOKH B
(OopMyITHPOBKaX OCHOBHBIX MPHUHIIMIIOB M HE YMEET HCIOIb30BaTh MOTYUYCHHbBIC 3HAHUS P PEIICHUN
THIIOBBIX 33]1a4.

Ouenka HeyJIOBIETBOPUTENbHO (1) BBICTABISICTCS CTYACHTY, KOTOPBIi HE 3HAET OCHOBHOIO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILIUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TOHATHH IUCHUIUIMHBI U BOOOIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IPAKTHYECKHX
3ajad.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1K) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIN 3a4€T MPOBOIUTCS B YCTHOH QopMme.

ITpu mpoBenennn auddepeHIMpOBaHHOTO 3ayeTa olyuaromemycs: mpefocraBinsercd 20 MUHYT Ha
noarorosky. Onpoc oOydaromerocsi npoBoauTcs B TeueHue 30 MUHYT.

Bo Bpems mnpomenenus auddepeHIIMPOBAHHOTO 3a4yeTa OO0ydaromuecs MOTYT —II0JIb30BaThCS
MPOTPaMMON JUCIUILTAHBI.

B kypc nmerorcs nabopatopHbie paboThI, B pe3yJIbTaTe BBINOIHEHUS! KOTOPBIX 00y4YaIOIIUiics MOTydaeT
OLICHKY.
3a Kax10€e 3a/1aHue CTYACHT MOJIy4aeT OLCHKY B COOTBETCTBHH C TaONHLEH KpUTEPHUs OLIEHUBAHHUS.

HToroBasi omeHKa 3a Kypc BBICTABISIETCS MO pe3yiabraraM ciadd auddepeHmpoBaHHOTO 3a4era U
3alIUTHI TAOOPATOPHBIX PA0OT B COOTBETCTBHUH C TAOJIHUIEH KPUTEPUHU OIICHHBAHUSI.



