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AHHOTANMA
JlaHHBIH Kypc MpeaHa3Ha4YeH AJIsi 03HAKOMIICHHUS! 00y4aloMXCs ¢ OCHOBHBIMH IPUHIUIIAMU MOJEITHPOBAHUS
IU(POBBIX CHCTEM CBSI3M HA OCHOBE CHCTEM, HCIIOJB3YIOUIMX MYJIBTHIUIEKCHUPOBAHHE C OPTOTOHAJIBHBIM
pa3aeleHHeM YacTOTHBIX KAHAJIOB, a TAKKE OCHOBHBIX IPHHIMIIOB MOCTPOEHUS M MaTeMaTHYECKHX OCHOB
(bYHKIIMOHMPOBaHUS COBPEMEHHBIX LU(PPOBBIX CHCTEM BEIAHHS.
B pamkax mnepBoM yacTh Kypca CTYACHTbl H3y4yaT TUIIOBOE€ CTPOCHHE IPUEMHUKA MW IE€pPENaTYUKa
OFDM-cuctembl, a TakXe MO3HAKOMATCS C OCHOBHBIMH AJTOPUTMaMH CHHXPOHM3ALMU CHUTHAJIOB B TaKHX
cucremax. llomydeHHble 3HaHUS 3aKPEIUIIIOTCS CEMUHApCKUMU 3aHATHAMM 110 MOJIEJIMPOBAaHUIO B Cpene
MatLab u Simulink.
Bropas yacTe Kypca MOCBSAIIEHA H3YUEHHUIO CTPYKTYpPBI, TapaMeTPOB U MPUHIUIIOB BEIIATENBHBIX CHCTEM, a
Takke 0030py COBPEMEHHBIX CTaHJIapTOB BelIaTebHBIX cucTeM Ha ocHoBe OFDM.
3aHATHs IpoBOAATCS B opMaTe JEKIMOHHBIX U CEMUHAPCKUX 3aHATUH. i yCHEemHoro n3y4eHus AaHHOTO
Kypca HEOOXOAMMO TOCELIeHHE JIEKIUI M CEeMHUHApOB, BBHIMOJHEHHE NPAKTHYECKHX paboTa, a Takke
camocCTofATeNbHAas padoTa C PEKOMEHOBaHHON JINTEPATY PO U MPOrPaMMHBIMHU MOJIEIISIMU.

1. leau u 3apauu

eap AUCUMNIMHBI

- M3ydyenwe OCHOBHBIX MPHUHIMIOB (HOPMHUPOBAHWS CUTHAJIA, CHHXPOHU3AIMH W JIEMOIYJSIUU B
OFDM-cucremax;

- HU3YUCHHC OCHOBHBIX IMPHUHIMUIIOB TOCTPOCHUA MW MATEMATHYCCKUX OCHOB (I)YHKI_[I/IOHI/IpOBaHI/IH
COBPCMCHHBIX I_H/I(i)pOBBIX CHUCTCM BCIIAHUA,

- U3YUYCHUC CTPYKTYPbI U IAPpaMCTPOB HNPUMCHACMBIX B HACTOAIICC CHUCTCM LII/I(l)pOBOFO 3BYKOBOTO,
MyanPIMeI[PIﬁHOFO N TCICBU3HOHHOI'O BCIIIAHUA.

3amaun QU CHUILIMHBI
- M3yyeHne OCHOBHBIX MPHHIIMIIOB W alTOPUTMOB IHU(POBOI CUCTEMBI mepenadyud WHPOpPMAIMU Ha
ocHoBe curnajga OFDM;

- OCBOCHHE OOYyYarONUMUCS OCHOBHBIX METOJIOB IOCTPOCHUS M MOJICIHPOBAHUS CHUCTEM IIepeHavn
JIAHHBIX;

- HpI/IO6peT6HI/Ie IMPAaKTUYCCKNX HABBIKOB TIPUMCEHCHHSA COBPEMCHHBIX METOAOB KaHaJIbHOI'O
KOAUPOBAHUA U MOAYJIAIINU B COBPCMCHHBIX CUCTECMAaX BCIIIAHUS,

- npuoOpeTeHHe 3HAHWHA [JIs OpPHUEHTAUMHM B COBPEMEHHBIX CHCTEMax BeUIaHWA M BBIOOpa
[EPCIEKTUBHBIX HAIPaBICHUH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kon 1 HauMeHOBaHME KOMIIETEHIIUH NHIuKaTopbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CniocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(dyHIaMeHTalbHbIC 3HAHUS, IOJIyYCHHBIC B HaMeyarb MyTH €€ PELCHUS

obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN I TeIBbHOCTH

OIIK-1.2 CnocobeH cTpOuUTh MareMaTH4YecKue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
OIIK-2 Cnoco6eH HCI0Ib30BaTh COBPEMEHHBIC |BBIUMCIUTENLHYIO TEXHHKY M CepBUCHl ceTu MHTepHer B
UH()OPMAIIMOHHBIC TEXHOJIOTUH obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

HNPOTPpaMMHBIC CPEACTBA IIPH PCIICHUH 3a1a4 OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
po(heCCHOHATIEHON JEATENBHOCTH, COOMIONAs | MaTeMaTHYECKUe METOAbl U TPUKIAJHOE MPOrPAMMHOE
TpeOoBaHUA MH(POPMALIMOHHON O€30MIaCHOCTH  |obecreueHne  Jjis  pELIeHHMs  HAydHbIX  3a1ad B
npodeccuoHaIbHON 00nacTu

OIIK-3.1 3Haer ocHOBHBIE TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAUi U HAYYHO-TEXHUYECKOH TOKYMEHTalHH, B TOM
YHUCIE€ C MCHOJIb30BAaHMEM MPUKIAJHOTO IPOrPAaMMHOTO

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST obecrieueHus!

Hay4HbIC U (UJIM) TEXHUYECKHE OIIK-3.2 BnazgeeT Ha MpaKTHKE METONOJIOTHEH COCTABICHHUS
(TexXHONOTHYECKNEe, NHHOBALIMOHHBIE) OTYETHl  |HAYYHO-TEXHHMUYECKUX OTYETOB (IIPOEKTOB)




(my6nuKanym, MPOeKTHI)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO U TpauuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCIIEPUMEHTHI (B N30paHHOM
MPEeOMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.2 Hmeer ryOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)

B PE3YIbTATC OCBOCHUSA JUCHUIIJINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAaThb:

YMETB:

- O01yI0 CTPYKTYpY HUPPOBBIX CUCTEM BEIIAHUS;

- OCHOBBI IIOMEXOYCTOHYMBOTO KOAMPOBAHHUS;

- METOJIbI MOIYJISIINY LU (POBOI HHOpPMAIMU B CHCTEMaX BEIIAHMS;

- OCHOBHBIC QJITOPUTMbI CHHXPOHH3AIMH B IIU(DPOBBIX CUCTEMA;

- CHCTEMBI IU(POBOTO TEICBU3NOHHOTO BELIAHHS TIEPBOTO U BTOPOTO ITOKOJICHHS;
- COBPEMEHHBIE CUCTEMBI IIU(POBOTO 3BYKOBOTO U MYJIBTUMEAMUHOTO BEIIaHUS.

- [IpuMeHATh MOMy4YeHHBIE TEOPETUIECKUE 3HAHUS ITPU MOJICIIMPOBAHNY CUCTEM OECIIPOBOIHOI CBSI3H;
- MOJICJIUPOBATh aJTOPUTMBI 0OpaOOTKH CUTHAJIOB B MTPOrpaMMHOM KoMILiekce Matlab;

- NPUMEHATh 3HAaHMSA TO IHM(PPOBEIM CHCTEMaM BEIIAHHA NPU TOCTPOCHUH, OKCIUTyaTallid |
TEXHUYECKOM 00CITYy)KMBaHUU ceTel u(poBOTro BelIaHus.

BJIQJICT!

- bazoBbeiMu TCOPCTUICCKUMHU N OSKCICPUMCHTAJIbHBIMU MCTOAAMU OpraHu3alun 6eCHpOBO,HHOﬁ

U POBOIA CBA3H;

- METOAAMU peaji3aliy U aHaJI13a OCHOBHBIX aJITOPUTMOB OECIIPOBOAHOM CBS3H;
- OCHOBHBIMH IIpHEMaM{ HACTPOIKH M BbIOOpa MapaMeTpoB IPU IKCIUTyaTallMd U TEXOOCTYKMBaHHH
000pynoBaHUs HU(PPOBBIX CUCTEM BELIAHHUS;

TCOPCTUUCCKUMHU UM OKCIICPUMCHTAJIbHBIMU METOAAaMU HCCICAOBAHUA C NCJIbIO U3YUCHHUSA

MNEPCICKTUBHBIX CUCTCM LII/I(l)pOBOl"O BCIIIaHUA.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUIaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
OCHOBBI MOACTUPOBAHUA M MOCTPOCHUS
1 UG POBBIX CHUCTEM nepenadu 2 2 7
uHpopManun
) Mertoabl  MOAYASIMHM  CHUTHAJOB | ) 3 6
MYJIBTUTUICKCHPOBAHHS KaHAJIOB
MynbTHILIEKCUPOBAHUE C
3 OpPTOTOHAJIFHBIM YaCTOTHBIM 4 2 8
paslesieHIeM KaHajIoB
4 Meronbl CHHKEHHMsS TNHK-(akTopa B 4 3 3
OFDM-cucremax
5 MopaenupoBanue 6ecCipOBOAHBIX KaHAJIOB 4 3 5
CBSI3H




6 ANTOpPUTMBI YaCTOTHOH W BpPEMEHHOM 5 ’ ]
cunaxporm3zaiuu OFDM-cuctem

7 Cucrtembl 1U(POBOTO TEIEBU3HOHHOTO 3 5
BEI[AHUS

] Cucrempl 1U(GPOBOTO TEIEBU3MOHHOTO 3 ]
BEIIAHUS BTOPOTO MOKOJICHUS

9 CucTeMbl 3ByKOBOTO ¥ MYJIBTUMEAUHHOTO 3 5
BEeI[AHUS

Uroro wacos 30 15 60

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 8 (Becennuit)
1. OcHOBBI MOZIETTMPOBAHMS M TOCTPOEHHS IIU(PPOBBIX CUCTEM Nepeaayn HHHOpMALIUH

Teopernueckne OCHOBBI IpUeéMa M TIepeladyd CUTHAJOB. 3HAKOMCTBO C  HCIIOJIb3yEeMbIM
nporpaMMHbIM obecrieueHreM. CTpykrypa cuctem nepenaun wHbopmaruu. [Ipsmoe u obOparHoe
®dypoe npeodpazosanue. [uckperHoe npeoOpasoBanue Oypre. CrépTra. OUIBTpaALMsl CUTHATIA.

2. MCTO,I[BI MOAYIISINHUU CUTHAJIOB U MYJIBTUIIJICKCUPOBAHHA KaHAJIOB

Hudposas moxynsauusi curaaioB. AMIUATynHo-(azoBas moxymsinus (Amplitude Phase Shift Keying
— APSK). ®azoas monymsmus (Phase Shift Keying — PSK). Ksaaparyphas ammimutyaHas
monymsauus (Quadrature Amplitude Modulation — QAM) CurnansHoe co3Besaue. KBagparypHeiii u
curdaznbiit curHan (IQ - curnam). Otodpaxkenue [pes. CTpykTypa cucTeMbl IUPPOBOTO BEIAHMSL.
Koguposanue ucrounuka. MynbTHIIIEKCHPOBaHHUE BUAECO M 3BYKOBOM HH(opmanuu. Bpemennoe
pasneneHne KkaHajoB. YacTroTHoe paszmeneHue KaHaiuoB. KomoBoe pasieneHHe  KaHAJOB.
MynbTHITIEKCUPOBAHUE C  OPTOTOHAIBHBIM YacTOTHBIM pasfencHueM KaHaimoB  (Orthogonal
frequency-division multiplexing — OFDM).

3. MynbTuiuiekcupoBaHue ¢ OpTOrOHaIbHBIM YaCTOTHBIM Pa3/ielIecHUEM KaHaJIOB

Crpykrypa npuemnauka u nepeaaranka OFDM. Ilpeumymectsa u Henocratku OFDM. Ilapamerpsr
OFDM. Ilonsatus OFDM-cumBon, OFDM-kaap. 3amuTtHbii uHTepBat. l{ukmudeckuil mpedukc.
Metoasl monasieHus BHemojocoBoro uinyudeHuss OFDM curnama. ANTOpUTMBI AEMOAYIALUUA C
MSTKUM U KECTKUM PELLICHUEM.

4. Metonas! cHkeHHs uk-¢pakropa B OFDM-cuctemax

[Muk-paktop m meron ero onenkd. DyHKIMSA pacnpenesieHus TUK-QaKTopa Kak CIydailHOM
BeimuuHbl (CCDF — complementary-cumulative-distribution function). Panmomuzatop Ha ocHOBe
peructpa cusura c¢ auHedHoW oOparHoil cBszpio (PCJIOC). Metonbl cHKEHHsSI THK-(paKTopa.
Clipping-And-Filtering. Active Constellation Extension. Selective Mapping. Partial Transmit
Sequence. Tone Reservation.

5. MogenupoBanue 0eCIIpOBOIHBIX KaHAJIOB CBSI3U

JIuHeliHple W HENHWHEHHBIE WCKAaXEHWs CHUTHajna. TemnoW anguTUBHBIM IIyM HpUEMHMKA.
MHoroiyueBoe pacrpocTpaHeHue cursana. JlomiepoBckoe cMeleHue. JJomiepoBcKoro pasmMbITHE U
cnektp Jhxelikca. MonenrpoBaHue KaHalbHOW XapakTepucTHkU. Mopens kanana ['ayca. Mogpens
kaHana Pauca. Monenp kanana Penes. BpemenHas pacCUHXpOHM3aLMs NPUEMHUKA U NIEPEIATUMKA.
YacToTHas pacCUHXpOHU3ALMA NPUEMHHKA U ITEpeIaTInKa.



6. AITOpUTMBI YaCTOTHOM U BpeMeHHo cuuxponuzaiun OFDM-cuctem

Koppensiumonnsiii  aHanu3 curHana. Koppemsuuss ©  aBTOKOppesiIus. AJTOpPUTMBI  TIpyOoi
BPEMEHHOM CHHXPOHM3allMs C HCIIOJIb30BAaHMEM 3allUTHOIO WHTEpPBala U aBTOKOPPEIIALIMOHHON
¢yHkuun curnana. YactoTHass cuHXpoHu3anus curHaia. [lunoraele curnanst B8 OFDM curnane.
Macka NwIOTHBIX HecyluX. [locTosHHBIE U paccestHHbIE NMWIOTHI. ODKBalu3alus curHaia. ToHkas
BpeMEHHas CUHXPOHU3ALHS. Boccranosnenue ¢a3bl CUTHAJIA. Boccranosnenue
aMIUIMTYIHO-4aCTOTHON XapaKTepUCTUKM KaHaja. J[ByXMepHas 3KBajM3alys C HCIIOJIb30BaHUEM
paccessHHOM MAacKH MHUJIOTOB.

7. CucteMbl IUPPOBOTO TEIECBU3UOHHOTO BENIaHUS

Cranpaptel mudpoBoro TteneBuznonHoro Bemanuss DVB, ATSC, ISDB, DTMB. Cucrema
UpPoOBOro Ha3zeMHOTO TeleBu3noHHOro Bemanus DVB-T. Cucrema 1udpoBOro crnyTHUKOBOTO
teneBu3noHHoro Bemanuss DVB-S. Cucrema nudpoBoro kabelbHOr0 TEICBHU3MOHHOIO BEILAHUS
DVB-C.

8. CucteMsl U(PPOBOTO TEIEBU3MOHHOTO BELIAHUS BTOPOT'O MOKOJIECHUS

Cucrtema nugposoro HazemHoro TB Bemanus DVB-T2. Cucrema uudposoro cnyraukosoro TB
Bemanuss DVB-S2. Cucrema nudposoro kadenbHoro TB Bemanuss DVB-C2. DddextrBHOCTH
ucnonb3oBanus cucteM nudposoro TB Bemanus B Poccun.

9. CucreMsl 3BYKOBOI'O U My.]'IBTI/IMe)_H/II\/’IHOI‘O BCIIaHUA

Cucrema MoOMIIBHOTO TeneBH3HOHHOTO Bemanus DVB-H. Cuctema MOOHIBHOTO MYJIBTHMEIUITHOTO
Bemanuss T-DMB. Iudposoe pammoemanune DAB, DRM. Cucrema nudpoBoro HazeMHOTO
mynerumenuitHoro Bemanus PABHC: o0mas cTpykTypa, Kojep UCTOYHUKA, TepeAaTInK, IPHEMHUK,
KOHKYPEHTHBIE TEXHOJIOTHH.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

Ha nekuimoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALIHIO
MpEe3EHTALUN.

B mponecce npakTuueckux 3aHATUH HCIIONB3YIOTCSA IporpaMMHuble makeTsl Matlab\Simulink.
[TpumMepsl pacdeToB TUMOBBIX 33134 TAKXKe MPUBOAATCS B cpenax Matlab\Simulink.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. [ludpossie BupeonHpopMamoHHbie cucTeMsbl (Teopust U npakTuka) [Texct]/B. I1. IBopkoBuy, A. B.
HBopkoBuy, -M., Texnocdepa, 2012
2. Duaruknoneans Wimax. [Tyte x 4G [Tekcr], [Monorpadus]/B. M. Bumnesckuii, C. JI. [lopraoii, U.
B. laxnoBuy, -M., Texnocdepa, 2009

JlononHuTeNbHAS TUTEpATypa
1. Liudposas cBa3b : TeopeTnueckne 0CHOBHI U MpakTHUeckoe mpuMeHeHue[ Teket] : [yue0. mocodue
st By3oB] / b. Ckisip ; [mep. ¢ anrin. E. I. I'po3st [u np.] ; mon pea. A. B. Hazapenko] .— 2-e u3s.,
uctp. — M. : Buneamc, 2007 .— 1104 c.

2. Cho Y. S. et al. MIMO-OFDM wireless communications with MATLAB. — John Wiley & Sons,
2010.

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

1. http://lib.mipt.ru — anexrponnas oubmmoreka Ousrexa
2. http://www.edu.ru — penepanbnsrii mopran «Poccuiickoe 00pa3oBaHuE).



3. http://benran.ru — 6GuGIMOTEKA MO ECTECTBEHHBIM HaykaM Poccuiickoil akajeMun HayK.

4. http://minsvyaz.ru/ru/documents/ — HOpMaTHBHO-IIPABOBbIEC JJOKYMEHTHI MUHHCTEPCTBA CBSI3U U
MacCOBbIX KOMMYHHKauid Poccuiickoit @eaepanuu

5. http://www.itu.int/pub/T-REC/ — Pekomennannu Cektopa cTaHAapTU3ALUHU TEICKOMMYHHUKAIIUN
MexnyHapomHOTO cor03a 31eKTpocBsi3u MCO-T

6. http://www.itu.int/pub/R-REC/ — Pexomennamuu CexTopa paguocBs3u MexIyHapoaHOTO COr03a
anekrpocsszu MCDO-R

7. http://www.etsi.org/standards-search/ — crangaptsl EBponelickoro HHCTUTyTa cTaHAapTH3aLUN
tenekommyHuKaiuit ETSI

8. http://www.ietf.org/rfc.html/ — noxymenTh MH)XeHEpHOU padoueii rpymmsl MaTepaer RFC IETF

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

IpakTryeckue pabOTHI MO AUCIUILTAHE BBITIOIHSIOTCS C HCIOIB30BAHUEM POTPAMMHOTO
obecnieuenusa Matlab.

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

VYeneniHoe ocBoeHHE Kypca TpeOyeT OONBIION caMOCTOSTeNbHOW paboThl cTydeHTa. B mporpamme
Kypca MpuBeIeHO MHHUMAJIbHO HEOOXOMMOE BpeMsi JIIsl padOTHI CTY/IEHTa HaJl TEMOH.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

- YTEHHE ¥ KOHCIICKTUPOBAHUE PEKOMEHIOBAaHHOM JIUTEPaTyPBI;

- mpopaboTKy ydeOHOro marepuana (MO KOHCIEKTaM JICKIMH, CEMHHAapOB, y4eOHOW M HaydyHOH
JUTEpPaType);

- pelIeHue 3ajad, MpeUlaraéMblX CTyACHTaM Ha JIEKIMAX U IPAKTUYECKUX 3aHATHAX;

- BBITIOJTHEHHUE JTa00PATOPHBIX PabOT B BHIOPAHHBIX MTPOTPAMMHBIX CPEax;

- IOATOTOBKY K KOHTPOJIbHBIM, CAMOCTOSITETIbHBIM Pab0OTaM M TECTaM;

PyKoBOJCTBO M KOHTpPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3yNbTare
aHaJln3a UTOTOB KOHTPOJIBHBIX, CAMOCTOSTENIbHBIX padoT, a TAaK)Ke MHAWBUIYAIbHBIX KOHCYJIBTALNH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadeapa MyJTbTUMEIUHHBIX TEXHOJIOTUN U TEIIEKOMMYHUKAITUH
Kypc: 4
KBaJupuKaAnus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH

Pa3zpaGoTunk: C.B. [lopoxuH, acCHCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMAIMOHHBIE TEXHOJIOTUHU U
NPOrpaMMHBIEC CPEACTBA MPU PEIICHUHN 33149
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHATb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHUs  HAyYHBIX  3a1ad B

npodeccuoHaIbHON 00nacTu

OIIK-3 CriocobeH cocTaBisITh U 0QOpMIIST
Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKauym, MpOeKThI)

OIIK-3.1 3Haer ocHOBHBIE TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuH, B TOM
YHUCIE€ C MCHOJb30BAaHWEM MPUKIAJHOTO IPOrPAaMMHOTO
o0ecrnieyeHus

OIIK-3.2 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO W TpaduuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)
JESITEIbHOCTU B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUICCKHUE
(aHaTMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.2 Hmeer ryOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYUYHBIX OOBEKTOB U CUCTEM

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare uzyuenust pucuumiinabl «OFDM-Monynsiuysa u nudpoBbie CUCTEMBI BELIaHHUA» O0yJaroLuics

JOJIKCH:

3HATb:

- O0611y10 CTPYKTYpY LM(PPOBBIX CUCTEM BELIAHHUS;

- OCHOBBI TIOMEXOYCTOHYMBOTO KOJHUPOBAHUS;

- METOJIbI MOIYIISLINH (P POBOI MHPOPMALINY B CUCTEMAX BEIIAHUS,

- OCHOBHBIE QJITOPUTMbI CHHXPOHH3AIMU B IU(POBBIX CUCTEMA;

- cUcTeMbl IU(POBOTO TEICBU3MOHHOTO BEIIAHHS TIEPBOTO U BTOPOTO MTOKOJICHUS;
- COBpPEMEHHbIE CHCTEMbI IU(PPOBOTO 3BYKOBOTO U MYJIBTUMEANHHOTO BEIIAHHUSI.

yMeThb:

- [IpuMeHATh noy4YeHHbIE TEOPETUUECKNE 3HAHUS ITPU MOJICIIMPOBAHNH CUCTEM OECIIPOBOIHOM CBS3H;
- MOJICJIUPOBATh aJrOPUTMbI 00paObOTKH CUTHAJIOB B IPOrpaMMHOM KoMIuiekce Matlab;

- NPUMEHATh 3HAaHMA NO IM(POBBIM CHCTEMaM BEIIAHWA MPU TOCTPOCHUH, SKCIUIyaTallud |
TEXHUYECKOM 00CITYy)KMBaHUU ceTell H(POBOTO BELIaHMUS.

BJIad€Th:

- ba3oBbIMM TEOpETHYECKMMH U SKCIEPHUMEHTAJIbHBIMH METOaMH OpraHu3aluu OecrpOBOIHON

(pPOBOY CBS3H;

- METO/IaMH1 peaTi3alii ¥ aHaIN3a OCHOBHBIX AJITOPUTMOB OECIIPOBOJHOM CBSI3H;

- OCHOBHBIMH IIPHEMaM{ HACTPONKH M BBIOOpa MapaMeTpOB MPH IKCILTyaTallMd U TEXOOCITyKHBaHUH
000pynOBaHUs TUPPOBBIX CUCTEM BEUIAHMUS;

- TEOPETUYECKHMMH U OKCICPUMCHTAILHBIMH METOJaMH HCCICAOBAHUS C UENbI0 HW3YYCHUS
HEPCIIEKTUBHBIX CUCTEM IIM()POBOTO BELIAHHS.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0



. CtpykTypa M(pOBBIX CUCTEM CBS3U.
. IlepeHoc curxana Ha HecylIlyto yacToTy. KBagpaTypHblil MOLymsTOp.
. OcHOBHBIE OJIOKH U KOMITOHEHTBI PaJHOCUCTEMBI.

. IIpu4ymHBI 4aCTOTHOM PaCCHHXPOHU3ALMH PaJUOyCTPOMCTB.
. Meroap! nudpooit manunysiuu curaanos. APSK, PSK, QAM.

MynbTUIIIIEKCUPOBAaHUE C OPTOTOHAJIBHBIM 4YaCTOTHBIM pasieieHueM KaHainoB. CTpyKTypa
npueMHuka u nepegarunka OFDM

1
2
3
4. HenpepbIBHOE U TUCKpeTHOE MpeobpasoBanne Dypre.
5
6
7

8.  Crpykrypubsie eaununbl curHana. l[lomaecymias, cmektp OFDM cumBona, OFDM-cumBon,
OFDM-kanp.

9. PanmoMu3aTop Ha OCHOBE PETUCTpa CIIBUTA C JIMHEHHOH o0parHoii cBs3bio (PCJIOC)

10. 3anuTHBIA UHTEPBAJ U €T0 Ha3HAYCHHE.

11. MonenupoBaHye KaHAJIbHOM XapaKTepUCTUKU.

12. TemnoBo# aAIUTUBHBIN IIyM NPUEMHUKA.

13. Tlonstme OwroBOW omuMOKH B cUcTeMax LU(GPOBOM CBs3W. BiusHHEe IIymMa W TIOMEX Ha
MPOM3BOIUTEIBHOCTD IIH(PPOBBIX CUCTEM CBSI3H.

14. ITpuunHBEI YaCTOTHOW M BPEMEHHOW PACCTPOMKH MPUHUMAEMOI0 CUTHAIA.

15. JlonepoBckoe pazmeIThe U ciekTp [xelikca.

16. MeTonb! yacToTHOM, BpeMeHHOU cuaxpoHu3anuun OFDM curaanos.

17. IIunoTHBINA CUTHAIL.

18. Macka nuinoTHbIX HecyluX. [loCTOSHHBIEC U paCCESHHbBIC MTUIIOTHI.

19. DkBanmzanus curHana. ToHKa BpeMEHHAsi CHHXPOHU3AIKS U BOCCTAHOBIICHUE aMIUIATY/Ibl CUTHATIA.
20. MaTeprionsiiust curHana. JInHeHass HHTEPIOMIAINS, KBaApaTHIHAs, KyOnuecKas.

21. Metpuku curnana, SNR, MER, dB, 3nauenune nuk-hakropa (Peak-to-average).

22. Konuposanne uctounrnka. OCHOBHBIE CTaHAAPTHI KOJAMPOBAHUS BUJICO- M 3ByKOBOM WMH(OpMAauU
BCUCTEMax U(POBOTO BENIAHUSI.

23. MynbTUILIEKCUPOBaHNE BUICO U 3ByKOBOW MHPoOpMalui. HazHaueHue, oCHOBHBIC ()OPMATHI.
24. CrangapThl TUPPOBOTO TEIEBU3UOHHOTO BEIIAHUS, UX PACIPOCTPAHECHHUE.

25. Cucrema nugppoBoro HazeMHOro TteneBu3noHHoro Bemanuss DVB-T. CrpykrypHas cxema,
Ha3HAuYEHHE U 0COOEHHOCTH OCHOBHBIX OJIOKOB.

26. OCHOBHBIE TMapaMeTpbl CHUCTEMBI ITM(GPOBOTO HA3EMHOTO TeIeBU3MOHHOTO Bemanus DVB-T
(TooCHl, peXUMBI U TIp.).

27. Cucrema 1udpoBOro CHyTHHKOBOTO TeieBH3MOHHOTO Bemianuss DVB-S. CrpykrypHas cxema u
OCHOBHBIE TAPAMETPHI.

28. Cucrema uudpoBoro kabempHOro TteneBusnoHHoro Bemianus DVB-C. CrpykrypHas cxema u
OCHOBHBIE ITAPaMETPHI.

29. Cuctemsl 1udposoro TB Bemanus BToporo moxojeHus. X HEOOXOAMMOCTh M OTIMYUTEIbHBIC
0COOEHHOCTH.

30. Cucrema umudpoBoro HazemHoro TB Bemanus DVB-T2. CrpykTypHas cxemMa W Ha3Hau€HHUE
OCHOBHBIX OJIOKOB.

31. ®opmupoBanue kaapoB 0a30Boii momocsl DVB-T2.

32. KananbpHOe KoqupoBaHue U nepemesxenrne B DVB-T2.

33. Kagpogas ctpykrypa DVB-T2. CumBosst P1 u P2. Hactu FEF.

34. TToBOpOT cO3BE3aUS C UKINYECKO 3aaepxkoit B DVB-T2.

35. Metonbl cHmkeHus nmuk-akropa 8 DVB-T2.

36. OcHOBHBIE MMapaMeTPbl CHCTEMBI ITUPPOBOTO HA3EMHOTO TEJIEBU3MOHHOTO Bemanus DVB-T2.

37. Cucrema mudposoro ciytHukoBoro TB Bemanuss DVB-S2. CrpykrypHas cxemMa U OCHOBHBIE
napaMeTpsbl.

38. Cucrema uudposoro kabenpHoro TB Bemanuss DVB-C2. CrpykrypHas cxemMa U OCHOBHBIE
apameTpsbl.

39. CpaBHeHHE OCHOBHBIX XapakTepucTuk cucteM DVB-T u DVB-T2.

40. Cucrema MoOwibHOTO TeneBu3noHHoro Bemanuss DVB-H. CrpykTypHas cxema ¥ OCHOBHBIC
napaMeTpsbl.

41. Cucrema MoOWIbHOTO MynasTuMeaniHoro Bemanus T-DMB. CrpykTypHas cxema W OCHOBHBIE
HapaMeTpsl.



42. lludposoe paguosemanue DAB. CTpykTypHas cxema U OCHOBHbBIE ITApaMETPHI.
43. lludposoe paguosemanue DRM. CTpykTypHas cxema U OCHOBHBIE ITApaMETPhI.
44. Cucrema PABUC: obmas cTpykrypa, KoJiep UCTOUHHKA, IepeIaTInK, TPUEMHIK.

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

1. OO6mas cTpykTypa cuctemsl IndpoBoro Benanws. Ha3HaueHre 0 CHOBHBIX OJIOKOB.

2. KommpoBanue ncrounnka. OCHOBHBIE CTaHAAPTHI KOAUPOBAHUS BUICO- U 3ByKOBOU MH(OpManu B
cucteMax IU(pPOBOTO BEIIAHUSI.

3. MynbTUILIEKCUPOBAaHNE BUICO U 3ByKOBOW MH(popMaluu. HazHaueHune, oCHOBHBIC ()OPMATHI.

4. IudpoBas Momynsiusi CUTHaIOB. AMIUIHTYIHO-(pazoBas momyssinus (Amplitude Phase Shift
Keying — APSK). ®azoBas mogynsuus (Phase Shift Keying — PSK).

5. Ksagparypnas ammnutynaas moayssinust (Quadrature Amplitude Modulation — QAM) CurnanbHoe
CO3BE3/KeE.

6. IIpsimoe u obpataoe Dypre npeobdpazosanue. JluckpeTHoe npeodpazoBanre Oyphe.

7.  MynbTHIUIEKCUPOBAaHHE C OPTOTOHAJIBHBIM YAacCTOTHBIM pasaeneHueM kaHanoB (Orthogonal
frequency-division multiplexing — OFDM).

8. Crpykrypa npuemnunka u nepenaranka OFDM.

9. Ilpeumymectra u negocratku OFDM. Ilonsitus OFDM-cumBon, OFDM-kanp.

10. KBagparypHBbIil MOAYJIATOP U CHOC HA HECYIIYIO YaCTOTY.

11. Parromu3arop Ha OCHOBE perucTpa caBura c JuHerHoi ooparHo# ces3bio (PCJIOC).

12. 3amuTHbIi naTepBal. Llukinaeckuit mpedukc.

13. Teruioi aaIUTUBHEIN IIYM NPUEMHUKA.

14. BpemeHHast pacCHHXpOHU3ALMs TPUEMHHKA U TIepeIaTunKa.

15. YacroTHast pacCHHXpOHHM3aUNs NPUEMHHIKA U TIEpeAaTIHKa.

16. MHOromy4eBoe pacipoCTpaHHEHHE CUTHAIA.

17. JomnepoBckoe pa3MbITUE U ciekTp Jlxeiikca.

18. Koppemsiiusi u  aBrokoppensinusi. [pyOas BpeMeHHass CHHXPOHHM3AIMsl C HCIOJIb30BaHUEM
3alIUTHOTO MHTEpBajla M AaBTOKOPPEISUUMOHHOW (yHKIMM curHaja. YacToTHash CHHXPOHH3ALMS
CHUTHAJIA.

19. IMunotusie curnansl B OFDM curnane. Macka THJIOTHBIX HECYITHX.

20. [TocTosiHHBIE U pacCcesTHHBIEC MHIOTHI. DKBAIU3AIIHS CUTHAJA.

21. ToHkas BpeMeHHasi CHHXpOHHU3a1us. BocctanoBienue ¢asbl curHaia.

22. BoccTaHOBJIEHHE aMILTUTYAHO-4aCTOTHOM XapaKTepPUCTUKU KaHaa.

23. JIByxMepHas SKBaJIU3alUs C NCTIOJIb30BAHUEM PACCESTHHONW MACKH MNJIOTOB
24. CrangapThl TUPPOBOTO TEICBU3UOHHOTO BEIIAHUS, UX PACIPOCTPAHECHHUE.

25. Cucrema nugppoBoro HazeMHOro TteneBu3noHHoro Bemanusi DVB-T. CrpykrypHas cxema,
Ha3HauYEHHE U 0COOEHHOCTH OCHOBHBIX OJIOKOB.

26. OCHOBHBIE TMapaMeTpbl CHUCTEMBI ITM(GPOBOTO HA3EMHOTO TeJIeBU3MOHHOTO Bemanus DVB-T
(TooCHl, peXUMBI U TIp.).

27. Cucrema 1udppoBOro CIHyTHHKOBOTO TeneBH3MOHHOTO Bemianuss DVB-S. CrpykrypHas cxema u
OCHOBHBIC TAPAMETPHI.

28. Cucrema uudpoBoro kabempHOro TteneBusnoHHoro Bemianus DVB-C. CrpykTypHas cxema u
OCHOBHBIE ITAPaMETPHI.

29. Cuctemsl 1udposoro TB Bemanus BToporo moxojeHus. X HEOOXOAMMOCTh M OTIMYUTEIbHBIC
0COOEHHOCTH.

30. Cucrema umudpoBoro HazemHoro TB Bemanus DVB-T2. CrpykTypHas cxemMa W Ha3HauCHHUE
OCHOBHBIX OJIOKOB.

31. ®opmupoBanue kaapoB 0a30Boii momocsl DVB-T2.

32. KananbpHOe KoqupoBaHue U nepemesxenne B DVB-T2.

33. Kagpogas ctpykrypa DVB-T2. CumBosnst P1 u P2. Hactu FEF.

34. TToBOpOT cO3BE3aUS C UKINYECKO 3aaepxkoit B DVB-T2.

35. Metonbl cHmkeHus nmuk-akropa B DVB-T2.

36. OcHOBHBIE MMapaMeTPbl CHCTEMBI ITUPPOBOTO HA3EMHOTO TEJIEBU3MOHHOTO Bemanus DVB-T2.



37. Cucrema nudposoro ciytHukoBoro TB Bemanus DVB-S2. CrpykrypHas cxemMa U OCHOBHBIE
mnapaMeTpsbl.

38. Cucrema uudposoro kabenpHoro TB Bemanuss DVB-C2. CrpykrypHas cxema U OCHOBHBIE
apameTpsbl.

39. CpaBHeHHE OCHOBHBIX XapakTepucTuk cucteM DVB-T u DVB-T2.

40. Cucrema MoOwibHOTO TeneBu3noHHoro Bemanuss DVB-H. CrpykTypHas cxema ¥ OCHOBHBIC
napaMeTpsbl.

41. Cucrema MoOWIbHOTO MynasTuMeaniHoro Bemanus T-DMB. CrpykTypHas cxema W OCHOBHBIE
HapaMeTpsl.

42. lludposoe paguosemanue DAB. CTpykTypHas cxema U OCHOBHbBIE ITApaMETPHI.
43. lludposoe paguosemanue DRM. CTpykTypHas cxema U OCHOBHBIE TAPaMETPHI.
44. Cucrema PABUC: obmas cTpykrypa, KoJiep HCTOUHHKA, IepeIaTInK, TPUEMHUK.

[Tpumeps! OnIETOB ISt IPOBEACHUS SK3aMEHA:

buner 1.
1. Obmas crpykrypa cuctembl udpoBoro Benjanus. HazHaueHre OCHOBHBIX OJIOKOB.
2. lTudposoe pamnosemanne DRM. CTpykTypHas cxeMa ¥ OCHOBHBIE MTapaMeTphI.

buner 2.

1. Konuposanue ncroynnka. OCHOBHBIE CTAHIAPTHI KOAUPOBAHUS BUACO- U 3BYKOBOW MH(OpPMAINH B
cucreMax Hu(ppPOBOro BEIIAHUSI.

2. Cucrema PABUC: o0mias cTpyKTypa, KOAep UCTOYHUKA, IepelaTYiK, IPUEMHUK.

Kputepun onennBanus
- ommuuHOo (10) - BBICTaBIsIETCS CTYHEHTY, IMOKa3aBIIEMY BCECTOPOHHME, CHCTEMAaTH3UPOBAHHEBIE,
IyOOKHe 3HaHUSl yueOHOM MporpaMMbl AUCHUIUIMHBI U YMEHHE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IPU peIIeHUH KOHKPETHBIX 3a/1a4, CBOOOIHOE U MTPAaBUIIbHOE 000CHOBAaHHE NPUHATHIX PELICHNUH;

- oTIIM4HO (9) - BBICTABISIETCS CTYACHTY, OKa3aBIIeMy CBOOOJHOE ONEpHUPOBAHNE 3HAHUSAMH YUeOHOM
MPOrpaMMBbl IUCLUILTAHBI, BHIIIOJHEHUE 331aHUH TBOPUYECKOTO XapaKTepa;

- ommyHO (8) - BBICTAaBIIICTCA CTYJACHTY, IOKa3aBIIEMy BJIAJICHUE IPOIPAMMHBIM y4eOHBIM
MaTepHaJoM C HaJMYMEM HECYIECTBEHHBIX OIIMOOK B JCHCTBHUSIX, CAMOCTOSITEIFHO HCHPAaBIIsIEMbIX
ydalumMes;

- XOpouio (7) - BBICTABJIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT MATCpUaJl, rPpaMOTHO H, 110 CyHICCTBY,
n3Jjaract €ro, yMeCT IpUMEHATL MMOJTYUYCHHBIC 3HAHUS Ha MPAKTHUKE, HO OOITYCKACTCs B OTBETC WJIM B
pelICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- XopomIo (6) - BHICTABISIETCS CTYAGHTY €CIIM OH OCO3HAET BOCIIPOM3BEICHHE MPOTrPaMMHOIO y4eOHOTO
Marepuaga, B TOM 4YHCIE M Pa3IMYHOM CTENEHU CIOXHOCTH, C HECYLUIECTBEHHBIMH OIIMOKaMH,
3aTPyQHEHUS B IPUMEHEHUH OTAEIbHBIX HaBBIKOB;

- xopomo (5) - BBICTABISETCS CTYICHTY €CIIM TEOPETHYECKOE COACpP!KAHHUE OCBOCHO HE ITOJIHOCTHIO,
HEKOTOPhIE TPAaKTUYECKHE HABBIKM CHOPMUPOBAHBI HEIOCTATOYHO, B HEKOTOPBIX CIy4asxX OBbLIH
JIOTTYTIICHBI OITNOKY;

- YAOBJIETBOPUTENBHO (4) - BBICTABISICTCS CTYIEHTY, IIOKa3aBiieMy (parMEHTapHbIH, pa3pO3HEHHBIH
XapakTep 3HAHUM, HEJIOCTATOYHO TMpaBUJIbHBIE (DOPMYIUPOBKH Oa30BBIX TMOHATHI, HApyIICHHS
JIOTHYECKON IMOCIE0BATEILHOCTH B M3JIOKEHUU NMPOrPaMMHOTO MaTepHalia, HO IIPU 3TOM OH BIIAJEET
OCHOBHBIMHU pa3zielaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJbHEHIIEro 00y4eHns: 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUS 110 00pa3ly B CTAHJAPTHON CUTYyallny;

- YIOBJIETBOPUTENBHO (3) - BBICTABIACTCS CTYISHTY B Clydae OOJIBIIOrO KOJIMYECTBA HEJOYETOB U
HEeNpaBUIbHBIX OTBETOB, a TAKXKE MACCHBHOM paboTe B XOA€ 3aHATHH, MHOTHE yueOHbIC 3aJaHus HE
BBITIOJIHEHBI;



- HEyJOBJICTBOPUTEIHHO (2) - BBICTABISIETCS CTYJCHTY, KOTOPBII HE 3HAeT OOJIbIIeH YacTH OCHOBHOTO
copepkaHusi y4eOHOW NporpaMMbl JUCHMIUIMHBI, AOMYyCKaeT rpyOble OmMUOKH B (HOPMYIHPOBKAX
OCHOBHBIX IOHATHM IUCLMIUIMHBI M HE yMEET MCIIOJIb30BaTh IIOJYUYEHHbIE 3HAHMS IIPU PEILIEHUU
TUTOBBIX MIPAKTUYECKUX 3a7ad;

- HEYIOBIETBOPUTEIHHO (1) - BBICTABIAETCS CTYACHTY, KOTOPBIH HE OCBOMJI TEOPETHYECKOE U
MPaKTHYECKOE COEpKaHue Kypca, BCE BBIIIOJIHEHHbIE yUueOHbIe 3a1aHHs COIepKaT IpyOble OMINOKH.

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

DK3aMeH NpoBOIUTCA B YCTHOHW ¢opme.llpn mnpoBeneHMH YCTHOrO SK3aMeHa OO0ydaroImemycs
npenocrasisierca 1 yac Ha moarotoBky. Ompoc oOydaromierocs Mo OWiIeTy Ha YCTHOM DK3aMeHe He
JIOJKEH MPEBBILIATh IByX aCTPOHOMUYECKUX YaCOB.

Bo Bpems mnpoBenmeHus sk3ameHa (3adera) oOydaromipmecs MOTYT TIOJNb30BaTbCi MPOTPAMMOiA
JUCLUUIUIMHBI, a TaKKe CIPaBOYHOM suTeparypoi. MToroBas OLEHKa 3a KypC BBICTABIISIETCSA IO
pe3ynbTaraM 3aluThl IPAKTUYECKUX 3aJaHUH B COOTBETCTBUH C TaOIMLIEH KPUTEPUEB OLICHUBAHMS.



