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Pacnipenenenne pabouero BpeMeHU

No Bunbr yueOHO e TeIbHOCTH 7 cemecTp 8 cemecTp Bcero Ennanne:
1 Jlexnun 32 32 JacoB
2  Ilpaktuyeckue 3aHATHS 24 14 38 9acoB
3 JlaGopaTtopHbIe 3aHATHUS 24 24 4acoB
4 KoHTposb CaMOCTOSTEIbHON pabOTHI 10 10 4acoB

(xypcoBoi poekT / KypcoBasi paboTa)
5  Bcero aynutopHbIX 3aHATUI 80 24 104 4acoB
6 CamocrosrenpHas pabora 100 48 148 9acoB
7 Bcero (06e3 sx3ameHa) 180 72 252 4acoB
8 | IlomroroBka M cxaya SK3aMeHa 36 36 4acoB
9  OO0mas TpyI10eMKOCTb 216 72 288 9acoB
6.0 2.0 8.0 3.E

DKk3aMeH: 7 ceMecTp
3auert: 8 cemecTp
KypcoBoe npoextuposanue / Kypcosas pabora: 8 cemectp

Tomck 2016
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PilCC.\l()TpCH'd 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
npotokos Ne 3 0T« 8 » 11 2016 1
JINCT COTJIACOBAHUIA

PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDexepanbHoro locygapcTBEHHOTO
oOpa3oBarenbHOTO craHgapra Beicmiero ooOpazoBanus (PI'OC BO) mo HampapieHUIO TOATOTOBKU
(cnermmansHOCTH) 11.03.02 MHPOKOMMYHHKAITMOHHBIE TEXHOJOTHH W CHCTEMBI CBS3H, YTBEP)KIECHHOTO
2015-03-06 rona, paccMOTpeHa M yTBEpXK/ACHA HA 3acCeJaHUU Kaenpbl «  » 20 roxa,
MPOTOKOI Ne

PazpaboTunku:
3aB.kadeapoit kag. TOP Hemumon A. S1.

3aBeayromuii ooecneunBaronieit kad.
TOP Hemunos A. 5.

Pabouas nporpamMma cormnacoBana ¢ pakyabTeToM, Mpo(UINpyIoLIel U BeITycKatole kadeapamu
HAaIpaBJICHUS MMOJATOTOBKH (CHEIUAIBHOCTH).

Hexan PT® [Tonoga K. 1O.

3aBeqyromInid BEITyCKAOIIEeH Kag.

TOP JemumoB A. .
DKCHEPTHI:

noteHt kad. TOP Boromoros C. U.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
M3ydeHne MPUHITUIIOB TIOCTPOCHHSI COBPEMEHHBIX CHCTEM IHU(PPOBON PATUOCBI3H, O3HAKOMIICHUE
C X TEXHUYECKUMU XapPAKTEPUCTUKAMU U MIEPCIICKTUBAME PA3BHUTHUS,
[TproOpereHne HEOOXOAMMBIX TCOPETHUCCKMX M IMPAKTUYCCKUX HABBIKOB  IMOCTPOCHUS
OECIPOBOAHBIX CETEH U CHCTEM.

1.2. 3agaum IMCHUIIITHHBI
— Ilonyuenne HeOOXOAMMBIX SHAHUN MO TEOPETUYECKHUM OCHOBAM M (PM3MYECKUM MPUHIIHIIAM
[OCTPOEHUS PYHKIIMOHUPOBAHUS LIU(PPOBOM paAHOCBsI3U U PalMOA0CTyIa.
— Ilomyuennme HeOOXOAMMBIX 3HAHMKW TIO CETEBOM W  CTPYKTYpHOM  OpraHu3aluu
MHOT'OKaHAJIBHOM PaJMOCBSI3U U PAHOAOCTYIIA;
— Ilomyuenne HeOOXOAMMBIXSI HABBIKOB pPabOTbl C TEXHUYECKOW JOKyMEHTalMen U
CTaHJapTaMH. COBPEMEHHBIX CUCTEM PAAMOCBA3H U PAHONOCTYIA. ;

2. Mecro nucuuiuiaiabl B cTpykrype OITOII

Huctunnuna «Cetu u cuctemsl U poBoit paguocs3u u paguonoctymna» (b1.B.OJ1.9) otHocutcs
K Onoky 1 (BapuaTHBHAS 4acTh).

[IpenmiecTBylOUMMH ~ JUCHMILIUHAMY, (OPMHUPYIOIIMMH  HadallbHbIE  3HAHUA, SBISAIOTCA
CIIeIyIOIINe JUCIUTLIMHBL: MoJenupoBaHue YCTPOUCTB JJIsi CUCTEM OSCIpOBOIHON CBs3H, Pa3paboTka
YCTPOMCTB JIsl cucTeM OecrpoBOaAHOM cBs3u, Lludposas oOpaboTka CUTHANIOB.

[TocneayomumMu AMCUUITIMHAMM SIBIISFOTCSL: .

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponecc n3yyeHus QUCUUIUIMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIIETYIOIINX KOMIETECHITUI:

— TIK-12 roToBHOCTBIO K KOHTPOJIIO COOTBETCTBUS Pa3pabaTbIBA€MbIX POEKTOB M TEXHUUYECKOMN
JOKYMEHTAIlMU CTaHapTaM, TEXHUYECKUM YCIOBHUSAM U IPYTUM HOPMAaTUBHBIM JJOKYMEHTaM;

— IIK-14 ymeHueM OCYLIECTBIATh NEPBUYHBIM KOHTPOJIb COOTBETCTBUS pa3padaThIBaeMbIX
IIPOEKTOB U TEXHUYECKOM JOKYMEHTAllUM HALMOHAIbHBIM W MEXIYHAapOAHBIM CTaHAapTaM H
TEXHUYECKUM pEeriaMeHTaM;

B pesynbrare u3ydeHus IUCHUIUIMHBI CTYACHT JTOJIKEH:

— 3Harb [IpUHIUOBI MOCTPOEHHMS COBPEMEHHBIX CHUCTEMa IM(PPOBOM  pajHOCBs3M.
CoBpeMEHHbBIE U TEPCIEKTUBHBIE HAIpPABICHWS Pa3BUTHs TEIEKOMMYHUKALMOHHBIX CETEH M CHUCTEM.
TpeboBaHusi cTaHAAPTU3ALMH, METPOJIOTHUYECKOrO OOecleueHus Ipu pa3padoTKe U AKCIUTyaTalluu
YCTPOMCTB U CUCTEM DIIEKTPOCBA3U

— ymerb DopMynHpOBaTh OCHOBHBIE TEXHMUYECKHE TpPEOOBaHUS K TEJIIEKOMMYHHKAIIMOHHBIM
ceTsiM U cucteMaM. O1leHBaTh OCHOBHBIE ITPOOJIEMBI, CBA3aHHbIE C AKCILTyaTalluell U BHEAPEHUEM HOBOM
TEJIEKOMMYHUKAI[MOHHOW TeXHUKH. [IpoBoAMTh MaremaTMdeckuil aHaiu3 (U3MUYECKUX MPOLECCOB B
aHAJIOTOBBIX U LU(DPOBBIX ycTpolcTBax (OpMUPOBaHUSA, MpeoOpa3oBaHUs U OOpPaOOTKU CHUTHAJIOB.
OneHuBarh peajibHble U MpeAeIbHbIE BO3MOXKHOCTH MPOIYCKHONH CIOCOOHOCTH M MOMEXOYCTOHYHMBOCTH
TEJIEKOMMYHUKAIIMOHHBIX CHCTEM.

— BJageTp HaBblkaMu HKCIIEPUMEHTAJIBHOTO HCCIIEA0BaHUS pabOThl YCTPOWCTB IM(PPOBOI
CBSI3M B paMKax (U3NYECKOTrO0 M MaTeMaTuyeckoro MojenupoBaHus. HaBblkamMM KOMITBIOTEPHOTO
MPOEKTUPOBAHUS U pacyeTa aHAJIOTOBBIX, IU(POBBIX U MUKPOIPOLECCOPHBIX TEIEKOMMYHHUKAIIMOHHBIX
YCTPOWCTB.

4. O0beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OOmast TpyAOEMKOCTh IUCIMIUIMHBI cocTaBisieT 8.0 3aueTHBIX €IWHUIBI U Tpe/CTaBlieHa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUILTUHBI

‘ Bunel yueGHOM nesTENbHOCTH ‘ Bcero gacos CemecTpsl
‘ ‘ 7 ceMecTp 8 cemecTp
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AynutopHbI€ 3aHATHS (BCETO) 104 80 24
Jlexumn 32 32

[IpakTrueckue 3aHATHS 38 24 14
JlaGopatopHbie 3aHATHSA 24 24

Kontpoibs camocrosTensHoil paboThl (KypcoBOi 10 10
MPOEKT / KypcoBasi paboTa)

CamocrosrenbHas paboTa (Bcero) 148 100 48
BrlmostHeHHE KypcoBOro nmpoekTa (padboThl) 48 48
Brinonnenue noManiHux 3agaHui 16 16

Odopmiterre oT4eTOB 10 1ab0PaTOPHBIM 26 26

paboram

[IpopaboTka JIEKITMOHHOTO MaTepuasa 20 20

Hamnucanue pedeparon 26 26

[TonroToBka K MpakTUYECKUM 3aHATHUSAM, 12 12

CEeMHHapaM

Bcero (6e3 3x3amenHa) 252 180 72
TToxroroBka u cmada dK3aMeHa 36 36

OO6mias Tpy10eMKOCTh Yac 288 216 72
3auetHsle Enqununsl Tpynoemkoctu 8.0 6.0 2.0

5. Conep:xaHue TUCUMILIAHBI

5.1. Pa3aesbl AUCHUIIMHGBI 1 BUABI 3AHATHIA

Paznmensl AMCHMITIUHBL U BUABI 3aHATUH MPUBEICHBI B Tabuie 5.1.
Tabnuna 5.1 — Pasgensl IUCHUIIIMHEBL U BUABI 3aHATHA

CornacoeaHa Ha noprane Ne 7583
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1 Meroas! udpoBoil MOAYISAIIUU B 6 6 6 16 0 34 | TIK-12, TIK-
MHOTOKaHaJIbHBIX IIU(POBBIX 14
CHCTEeMaX CBS3HU.

2 TlceBmociy4aifHbIe 4 6 6 26 0 42 | TIK-12, IIK-
MOCIICOBATEIILHOCTH B 14
MHOTOKaHAJILHBIX CHCTEMAX CBSI3H
CurHansl ¢ pacCIIUPEHUEM CIIEKTPa.

3 Merobl OpraHu3aIiy KaHaJIoB 6 6 6 14 0 32 IIK-12, IIK-
MHOXKECTBEHHOTO JIOCTYTIa 14

4  CucteMbl MOOMILHOM CBSI3H H 10 0 6 18 0 34 | TIK-12, IIK-
paanoaoCTyIa. 14

4




5 ChnyTHHUKOBBIE CUCTEM CBSI3U.

38

ITK-12, IIK-
14

6 | PammopeneiiHble JIMHUM CBSI3U
MPSAMOU BUIUMOCTH

0 14 0 48 0

62

ITK-12, IIK-
14

Hroro

5.2. Conep:xanue pa3aesioB JUCHUIIMHBI (110 JEKIIUAM)
CopeprkaHnue pa3zesioB JUCUUILINH (TI0 JIEKIHSIM) MPUBEICHO B Tabuie 5.2.

32 38 24 148 10

Tabnuna 5.2 - ConeprkaHue pa3ieaoB AUCIUIUINH (10 JICKITHSIM)

252

HazBanmns pa3aciion

CopeprkaHue pa3enoB JUCIUTIAHBI 10
JIEKIIUAM

Tpynoe-
MKOCTb,
q

Dopmupye-
MBbIE
KOMITETEH-
11501

1 MeToap! TUGPOBOI MOIYISAIUHU B
MHOTOKaHAJIbHBIX IIU(POBHIX
CUCTEMAax CBS3H.

2 IlceBnocnyyaiinble
HOCTIe/I0BATENILHOCTU B
MHOI'OKaHaJIbHBIX CUCTEMAaX CBA3HU
Cursansl ¢ pacIIMpeHHEM CIEeKTpa.

7 cemecTp

[IpencrapiieHre MOJIOCOBBIX
curHanoBKomIuiekcHas oru6aromasi.
BekTopHoe npencrasieHue
curnanaKBangparypHblii
MOIYISITOpMeXKCUMBOJIbHAS
uHTepdepeHiyst. GUabTp
HaiikBucra®opmupyroniuii puisTp
HaiikBucra 11 ycTpaneHus
MCHU®u3nuecku-peannsyembiit
bopmupyroumii GUIBTP «IIPUIOAHATOrO
KocunycayKBanparypHas ¢aszoas
moxaynsiuus (QPSK)CrpykrypHast cxema
QPSK monynsropaCnextp QPSK
curxana. Monynsanus
1/4ADQPSKOproronaisHoe 4acTOTHOE
MynbTUILIEKCHpoBaHue faHHbIX (OFDM)

6

[1IK-14

Hroro

[IceBgocny4aiiHble MOCIEN0BATEIBHOCTH
1 X CBOMCTBaJIMHEWHBIE
MOCJIEI0BATEIbHOCTH MaKCUMAJTbHOM
JUTMHBI (M-
nocienoBarenbHocTH ) locmenoBareTsHOC
tu [onna (g-
nocienoBarenbHoCcTH ). [locnenoBarensHO
ctu Kacamn (k-
1ocJIe0BaTeNIbHOCTH ). OpTOroHaNbHas
MOTYTSIIIHsI [ eMOomymsIus
(KOppesILIMOHHBIN TPHEM)
OpPTOTOHATBHBIX CUTHATOBOIEHKH
MMOMEXOYCTOMYUBOCTH TIPH KOTEPEHTHOM
npueme

HUroro

4

[K-12,
[1K-14

3 Metoasl OpraHHu3ali KaHaJIOB
MHOXCCTBCHHOI'O 1OCTYyIIa

MHO0XeCTBEHHBI TOCTYM C YaCTOTHBIM
pazneneHrneM. MHOKEeCTBEHHBIH TOCTYII C
BPEMEHHBIM

pazneneHrneM. MHOKEeCTBEHHBIA TOCTYII C
KOJIOBBIM pazzeneHneM. MHOKeCTBEHHOM

6

[K-12,
[1IK-14
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JIOCTYII C OPTOTOHAJIBHBIM YaCTOTHBIM
myneTHIIeKcupoBanueM (OFDMA).

Htoro 6
4 CucremMbl MOOMIIBHOM CBSI3U H Kanain nepenaun nannsix .KanaiasHoe 10 IIK-14
paauonocTyna. kogupoBanue.llomexoycroitunBoe
xkoaupoanue. {nppoBoii kaHa cBs3M.
Utoro 10
5 CIyTHUKOBBIE CUCTEM CBSI3H. CnyTHUKOBBIE CUCTEMBI CBSI3H C 6 [1K-12,
HCIIOJIB30BaHUEM I'€0CTALIMOHAPHBIX [1IK-14
peTpancasITopoB. CIIyTHUKOBBIE CHCTEMBI
CBSI3M C UCIIOJIb30BaHUEM
HEreoCTal[MOHAPHBIX PETPAHCISTOPOB.
CriytHUKOBBIE OpOUTHICUCTEMBI CBS3U
Npuanym, [11oban crap u
Jp.DNeKTPOMarHuTHas COBMECTUMOCThH B
CIIyTHUKOBOW CHUCTEME CBSI3U
Hroro 6
Hroro 3a cemecTp 32
Hroro 32

5.3. Pa3aesibl AMCHMILNIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eCeYnBAKIIUMH (TIPeAblTyIIUMH)

U o0ecrieynBaeMbIMU (MOCJIeYIOINUMH) TUCHUIIMHAMHA

Paznmensl MUCIUTUIMHBI U MEXIUCIUTUIMHAPHBIC CBSI3U ¢ O0CCICUUBAIONIUME (TIPEIBITYITUMHI) U
o0ecrneurnBaeMbIMH (ITOCJIEAYIOMIMMHI ) TUCHUTUTMHAMU MIPEICTaB-JIeHbI B Tabmuie 5.3.
Tabnuua 5.3 - Paznensl AUCHUIUIMHBL M MEXKIUCIMITIMHAPHBIE CBA3U

Ne HanmenoBanue JUCHUITIINH

Ne paznenoB naHHON TUCLMIUIAHBEL, I KOTOPBIX
HEOOX0IMMO HU3y4eHHe 00eCIIeUMBAIOLINX U
o0ecrneurnBaeMbIX JUCLMILIIUH

1 2 3 4

5 6

1 MopenupoBaHue yCTpOMCTB ISt
CUCTEM OECIIPOBOTHOM CBA3U

2 Pa3pa0oTka ycTpOHCTB JUIsl CUCTEM
OecrpOBOHOM CBSI3U

HpeI[HIeCTBy}OH_II/IC JAUCITUITIINHBI

+ + +

3 Hudposas 06paboTka CHTHAIOB

+

5.4. CooTBeTCcTBHE KOMIIETEHIMH, (POPMHUPYEMBIX IPH U3YYCHUHU AUCIMILIMHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHLMH, (OPMUPYEMBIX MPH HM3YYEHUU AUCLUUIUIMHBI, U BUJOB 3aHATHM

IpeJIcTaBlIeHo B Tabiuie 5.4

Tabmuma 5. 4 — CooTBeTcTBHE KOMIIETEHIIMI M BHIIOB 3aHATUH, (QOPMHPYEMBIX MpPH HM3YYCHHUU
JIUCIUTUINHBI
Bupl 3ansTrit

E Konrpoins

5 camocTos- CamocTros-

5 IIpakTnuec- Jlabopatop- TEJILHOU DopMbI KOHTPOJIS

= Jlekiiun TelabHas

s KHE 3aHSATHS  Hble 3aHATUS ~ PaboThI 6oTa

;2 (xypcoBas pa

pabora)
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[1K-12 + + + + + JlomamHee 3agaHue,
Koncnekr
CaMOITOATOTOBKH,
KomnoneHnt
CBOEBPEMEHHOCTH,
Otuer o naboparopHoii
pabore, Ompoc Ha
3aHATUIX, 3aluTa
KYPCOBBIX ITPOCKTOB
(pabor), Pedepar

[1K-14 + + + + + JlomamHee 3agaHue,
Koncnekr
CaMOITOATOTOBKH,
KommoneHnT
CBOEBPEMEHHOCTH,
Otuer o nmaboparopHOii
pabore, Ompoc Ha
3aHATUIX, 3aIuTa
KYpPCOBBIX ITPOEKTOB
(pabor), Pedepar

6. UnTepakTuBHBIE MeTOAbI U (OPMBI OPraHU3alUHA 00yYeHHU S
He npenycmorpeno PYII

7. JIaGopaTopHbIil NPAKTHKYM
Coneprxanue 1a00paTOpHBIX padOT MpUBeACHO B Tabmuie 7.1.
Tabmuua 7. 1 — Conepskanue 1abopaTopHbIX paboT

Tpynoe- <DopMné)ye-
MBbI
Ha3Banus pasnenon Coneprxanue 1a00paTopHbIX padoT MKOCTB, | o
1 R8540
7 cemectp
1 MeToas! uppoBoil MOAYIAILUHU B OFDM Monynsuus 6 [1IK-14
MHOTOKaHaJIbHBIX HU(PPOBBIX Vitoro
CHCTEeMax CBSI3H.
2 IlceBnocinyyaiinble IIpouenypa 4aCTOTHOM CUHXPOHU3ALUU B 6 [1K-12,
IIOCJIEI0BAaTEIBHOCTH B OFDM cucremax cBsizu [1IK-14
MHOTOKaHaJIbHBIX CUCTEMaX CBS3U Vroro 6
Cursansl ¢ pacIIMpeHHEM CIEKTpa.
3 Mertozbl Opranu3aluy KaHajloB MeTo1 MHOXKECTBEHHOTO JTOCTYTIA C 6 T1K-12,
MHOKE€CTBEHHOT'O JIOCTYTIa YaCTOTHBIM pa3/ieICHUEM KaHaJlOB [1K-14
OFDMA
Hroro
4 Cuctembl MOOUIIBHOMU CBS3H U [Tpouenypa sxBanali3upoBaHUs B 6 [K-12,
pazuonocTyna. OFDMA [1K-14
Hroro 6
Hroro 3a cemectp 24
Hroro 24

8. IlpakTHyeckue 3aHATHSA
Copeprkanue MpakTUYECKUX padoT mpuBeAeHO B Tabmwuie 8.1.
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Tabnuna 8. 1 — Conepskanue MpakTUIECKUX padoT

Hasganus pasnenos

ConeprxkaHne NpaKTUUECKHUX 3aHATUI

Tpynoe-
MKOCTb,
q

dopmupye-
MbIE

KOMIIETEH-
LUH

CornacoeaHa Ha noptane Ne

1 MeToap! TUGPOBOI MOIYISAIIUHN B
MHOTOKaHAJIbHBIX IIU(POBHIX
CUCTEMAax CBS3H.

2 IlceBnocnyyaiinble
HIOCJIEI0BATEILHOCTH B
MHOTOKaHAJIbHBIX CUCTEMaX CBSI3U

Cursaisl ¢ pacuiupCHUCM CIICKTpPaA.

7 cemecTp

KBagparypHoe npencrasiieHue
Y3KOIOJIOCHOTO CUTHAJIA, KBAApaTypHBIN
MOAYASATOP. MHOTONO3UIIMOHHAS
KBaJ[parypHas

MoLymsiiust. OpTOroHaIbHOE YaCTOTHOE
MyJbTHILIEKCHpOoBaHue NaHHbIX (OFDM)

HUroro

JInHeliHbIE OCIIEN0BATEIBHOCTH
MaKCHMaJIbHOH JUTHHBI (M-
nocuenosarensHocTh ). ITocnenoBareabHO
ctu lonpa (g-
nocnenosarensHocTH). . [locnenoBarenbsHO
ctu Kacamu (k-
[I0CJIE0BATENIbHOCTH ). OpTOrOHaNbHAS
Moy, Jlemomynsius
(KOppesSILIMOHHBIN [TPUEM)
OPTOTOHAJILHBIX CUTHAJIOB.

Hroro

[K-12,
[1K-14

[K-12,
[1K-14

3 Merobl OpraHu3aliy KaHaJloB
MHOXKECTBEHHOTO JIOCTYTIa

MHOXeCTBEHHBII TOCTYII ¢ BPEMEHHBIM
pazneneHueMMHOKECTBEHHBIN TOCTYII €
KOZIOBBIM pa3jiesieHueMMHOXKeCTBEeHHON
JIOCTYII C OPTOTOHAJIbHBIM YaCTOTHBIM
pasnenenuem (OFDMA

HUrtoro

[1K-12,
[1IK-14

5 CriyTHUKOBBIE CUCTEM CBSI3H.

Hroro 3a cemecTp

CIyTHUKOBBIE CUCTEMBI CBSI3H C
UCIIOJIb30BaHHEM I'€0CTAllMOHAPHBIX
perpancasaTopoB. CITyTHHKOBBIE CHCTEMBI
CBSI3U C UCHOJIb30BAaHUEM
HEreoCTal[MOHAPHBIX PETPAHCISTOPOB.
CnyTHHUKOBBIE

OpOUTHL. DJIEKTpOMarHuTHas
COBMECTHMOCTh B CITyTHUKOBOI cucteme
CBSI3U.

Hroro

24

[K-12,
[1K-14

6 Paguoperneitnple JIMHUU CBSI3U
NpsIMOIl BUAUMOCTH

8 cemectp

Tpacca PPJI npssimoii BuIuMocTH,
paccTosiHUE NPAMOM BUIUMOCTH. YUeT
pedpakmuu panguoBosH.PacueT cpenneit
MOIIHOCTH IPUHUMAEMOI'0 CUTHaja. Y4eT
penbeda MECTHOCTH NPU pacyere
MHOKHTEJSI OCJIA0ICHHUS.

Hroro

7583

14

14

IK-12,
[1K-14




Nroro 3a cemecTp

14

Hroro

38

9. CamocrosiTesibHasA padoTa
Buael camocrositensHOM paboThI, TPYAOEMKOCTh U (OPMHUpPYEMbIe KOMITETEHIIUH MTPECTABICHbI B

tabmume 9.1.
Tabnuna 9.1 - Buasl camocTosTeNbHOM paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMITCTCHITIH
. Tpymo Dopmupye
Bunel camocTosTenbHON MbIE
Hazpanus pa3znenos €MKOCTh DopMbI KOHTPOJIS
paboTsI KOMIIETEH-
> 05051
7 cemecTp
1 Metoas! g poBoit [TpopaboTKa JEeKIIMOHHOTO 4 I1K-14, Jomarinee 3aanue,
MOJYJISIIIAN B Marepuasa [1IK-12 Koucmexr
MHOTOKaHAITbHBIX OQOpPMIEHHE OTUETOR 110 4 CaM0H60,£[I‘OTOBKI/I: OTgeT
u(pPOBBIX CUCTEMAX 11aGOPATOPHBIM PAGOTaM o naboparopHoii pabote
CBSI3HU.
BrimonHeHue qoManiHux 8
3alaHuI
Htoro 16
2 TlceBnocny4aitHbie IToaroroBka k 6 T1K-12, JlomamHee 3agaHue,
MOCIIEZIOBATEILHOCTH B MPAKTHYECKUM 3aHATHM, [1K-14 Onpoc Ha 3aHATUSX,
MHOTOKaHaJIbHBIX ceMHHapam Otuet no mabopaTopHOit
cucteMax cBsisu CUTHANBL POPAGOTKA JEKIAOHHOTO 4 pabote
IIUPEHUEM CIICKTPA.
C PaCIIMPEHMEM CIEKTPA. | \\ayenirara
OdopmieHre 0T4eTOB 10 8
mabopaTopHBIM paboTam
BrimonHeHue qoManiHux 8
3a1aHUI
Htoro 26
3 Meronb! oprauu3auuu  IloaroroBka k 6 [1K-12, JlomaliHee 3a1aHue,
KAaHaJI0B MHOXKECTBEHHOI'0 NPAKTUYECKUM 3aHATHUAM, [1K-14 Koncnekr
JocTyna ceMuHapaM camomnoArotToBku, OTuer
[IpopaboTka JIEKITMOHHOTO 2 1o naboparoproi padore
Marepuana
OdopmiieHre 0T4eTOB 10 6
71a0opaTopHBIM paboTam
Uroro 14
4 Cucrembl MoOubHOM  [IpopaboTka JIEKIIMOHHOTO 10 TIK-14, Koncnekr
CBSI3M U PAIMOJIOCTYTIA. Marepuana [1K-12 camomnoArotoBku, Omnpoc
Ha 3aHATHAX, OTYET IT
Odopmitenre 0T4eTOB 10 8 3633 ’9 g 0
n1abopaTopHBIM paboTam J1abOpaTOpHOH paboTe
Htoro 18
5 CnyrHukoBble cuctreM  Hammcanue pedeparon 26  IIK-12, Pedepar
CBSI3H. Wroro 26 [1K-14
Hroro 3a cemectp 100
[TonroroBka K 3K3aMeHy 36 DK3aMeH
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8 cemectp
6 Panuopeneiinbie tMHUM | BrinoiHeHne KypcoBOTo 48 [1K-12, 3ammra KypcoBbIX
CBSI3U TIPSIMOM BUAMMOCTH TIpOeKTa (paboThl) [1K-14 MPOEKTOB (pabor),
Wroro 48 Kommonent
CBOEBPEMEHHOCTH
Hroro 3a cemectp 48
Hroro 184

9.1. TeMbI JOMANIHUX 3aJaHUNI
1. MexcumBomibHas natephepeniusa. Gunprp HalikBucra
2. TlocnemoBarensHOCTH [0M/1a (g-1IOCIEAOBATEIIEHOCTH).
3. IlocnenoarenpHocTH Kacamu (k-mociieqoBarenbHOCTH).

10. KypcoBas padora

Conepkanue KypcoBoM paboThl (IIPOEKTa), TPYIOEMKOCTb U (OpMHUpYEMble KOMIETEHIIMH

npezacrasieHsl B Tadiuue 10.1.

Tabmuna 10. 1 — ConmepxaHue KypcoBoW pabOThl (IIPOEKTa), TPYAOEMKOCTb H (OpPMHUpPYEeMbIe
KOMITCTEHITUU
o prﬂoeM_ (DOpMI/IpyeMI)Ie
Coneprxanue KypcoBoii paboTsl KOCTE. 1 KOMIIETCHIUH
8 cemectp
[Iposer pagropeneHON JUHUN TPAMON BUAMMOCTH 10 IK-12, I1IK-14
Hroro 3a cemecTp 10

10.1 Temb! KypcoBbIX padoT
[IpumepHas Temarrka KypcoBbIX paboT (IIPOEKTOB):
— IIposer paguopeneitHoi JMHUN NPIMON BUTUMOCTH

11. PeiiTuHroBasi cucreMa /IUisl OHEHKH yCIIeBAeMOCTH CTYIEHTOB

11.1. BaniabHbIe OLIEHKH /1JIsl 3JIEMEHTOB KOHTPOJIA
Tabnuua 11.1 — banbHble OLIEHKH A7 3IEMEHTOB KOHTPOJIS

CornacoeaHa Ha noprane Ne 7583

o N MakcumanbHbIN
. MaxkcuMabHBIH MaxkcuMabHBIH
DneMeHTbl yueOHO 0as 3a nepuox Bcero 3a
6amt Ha 1-yto KT ¢ Gann 3a nepuon
JesITeTbHOCTH mexay 2KT u Ha ceMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEI[ CeMecTpa
7 ceMmecTp
JomaniHee 3agaHue 4 11
Kommnonent ) 4 2 11
CBOEBPEMEHHOCTH
Koncnexr 4 4 3 11
CaMOINOATOTOBKH
Ormpoc Ha 3aHATUAX 10
Otuet no nabopaTopHoii 11
pabote
Pedepar 5 5 6 16
Hroro makcumym 3a 24 24 22 70
epuo
OK3aMeH 30
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Hapacraromum nrorom 24 48 70 100
8 cemecTp

3ammura KypcoBBIX 20 20 20 60
POEKTOB (pabdoT)

KommoneHT 10 10 20 40
CBOECBPEMEHHOCTH

Hroro makcumym 3a 30 30 40 100
nepuos

Hapacraromum utorom 30 60 100 100

11.2. IlepecyeT 0aJ1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUYKH MpecTaBiieH B Tadbmmie 11.2.
Tabmuma 11. 2 — [lepecyer 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banibl Ha 1aTy KOHTPOJIBHOM TOUKH OrneHka

>90% ot MakcuMaabHOU CyMMbI OasuioB Ha naty KT 5)

Ot 70% no 89% ot makcumasbHOM cymMMbl OaiioB Ha fgary KT

4
Ot 60% 10 69% ot MmakcumanbHON cymMmMbl OaisioB Ha fgaty KT 3
2

< 60% ot MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. [lepecyer cymMmMbl 02/UI0B B TPAAMIMOHHYI0O M MEKITYHAPOAHYI0 OLIEHKY
[TepecueT cymmbl 6aljIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBIeH B TaOnuIle
11.3.
Tabmuua 11. 3 — [IepecueT cymmbl 6AJIIOB B TPAAUIIMOHHYIO U MEXITYHAPOJIHYIO OLIEHKY

Hrorosasi cymma 6aiios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (omM4HO) (3a4TEHO) 90 - 100 A (OTIMYHO)
85 -89 B (ouenp xoporiiio)

4 (xopor1o) (3a4TeHO) 75-84 C (xoporo)
70-74
o5 - 69 D (ynoBneTBOpUTENHHO)

3 (YAOBIETBOPHUTENIBHO) (3a4TEHO) 60 - 64 E (ocpeicTaeHo)
2 (seynoneTBopHTENBHO) (HE Hwxe 60 Gannos F (HeynoBieTBOPUTEIHHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O0ecTieyeHue TUCHMIINHBI

12.1. OcHoBHasi JuTeparypa
1. [udposas moOmIBHAS pannocBs3b [Teker] : yaeOHOe mocobue st By30B / B. A. INankwuH. - 2-
€ u31., nepepad. u gon. - M. : Topsiuas nunusg - Tenexom, 2012. - 592 c. (nanuuue B Oubnuoreke TYCYP
- 40 5k3.) (Hammuue B oubmmotexke TYCYP - 40 5k3.)

12.2. lonoHuTEIBLHAS IUTEPATypa
1. BonxkoB JL.H., u np. Cuctemsl 1udpoBoit paauocssszu: YuebH. mocodue. - M.: Dxo-Tpenns,
2005. — 392¢ (manmuue B oubmoteke TYCYP - 42 5k3.) (Hanmuuue B oubimoreke TYCYP - 42 5k3.)

12.3. Y4eOHO-MeTOAM4YECKOE TOCO0HE M IPOrPaMMHOe olecriedeHue
1. Cuctemsl paauonoctyna: Y4eOHO-METOJUUECKOe MOCOOMe Uil MPAKTUYECKHX 3aHATHH U
camocrostenbHor pabore / Bepmuuun A. C., Jomrux . A. - 2012. 24 c. [DnekTpoHHBIN pecypc| -
Pexxum noctyna: http://edu.tusur.ru/publications/2573, cBOGOHBIH.
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2. Kocmuyeckue u Ha3eMHBIE CHCTEMBI PAIMOCBSI3M U TeJeBelaHus: MeTonuyeckue yka3zaHus
10 BBITIOJIHEHUIO KypcoBor pabotel / Bepmmuna A. C., DpnaeHeeB XK. T. - 2012. 62 c. [DaeKTpOHHBIHA
pecypc] - Pexxum nocryna: http://edu.tusur.ru/publications/1694, cBoOOOIHBIHA.

3. Cucrtembl paguofoCTyma: YUeOHO-METOAMYECKOe IocoOue s JaboparopHbIX paboTr /
Homrmx .  A. - 2012. 16 c. [DOnekrponneii  pecypc] - Pexum  gocryma:
http://edu.tusur.ru/publications/2572, cBoOOIHBIN.

4. OCHOBBI TIOCTPOCHHS CHUCTEM OECIPOBOJHOTO IIHPOKOIMOIOCHOTO JOCTymMa: YueOHO-
MeToIu4YecKoe mocodue ais nadoparopHbix padot / Kprokos f. B., Poroxxnukos E. B., [IluGensryt A. A.

- 2015. 49 c. [DnextponHsii pecypc] - Pexum mgocryma: http://edu.tusur.ru/publications/5107,
CBOOOIHEBIN.

12.4. Ba3bl JaHHBIX, THPOPMAIHOHHO CIIPABOYHbIE M MOMCKOBBIE CHCTEMbI
1. O6pazosarenbubiii mopran TYCVYP,(http://edu.tusur/ru, http://lib.tusur/ru),
2. Google, SAunex

13. MarepuaibHO-TeXHHYECKOe O0ecreyeHue TUCHUIINHBI
Aymutopun 309,313,318 xad. TOP ocHamieHsl HEOOXOAMMBIM 00OPYIOBAaHHEM M JTUIIEH3MOHHBIM
MIPOrPaMMHBIM 00€CIICYCHUEM JJTsI IPOBEICHUS JIA0OPATOPHBIX PabOT U MPAKTHUSCKHUX 3aHATHH.

14. ®oH OLIEHOYHBIX CPEIACTB
®DoH/T OIIEHOYHBIX CPEACTB MPHUBEICH B IPUIIOKESHUH 1.

15. MeTonnuyeckue peKOMEHIAUH M0 OPraHU3AIUN U3YyYeHU s TUCHUTITHHBI
bes pexomenmanuii.
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Mpuiaoxkenue 1
MUHUCTEPCTBO OBPA3SOBAHUSA U HAYKHU P®
DenepajibHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa30BaTe/IbHOE YUpe:KIeHue BbICIIero 00pa3oBaHust

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[TpopekTop no yaeOHo# padboTe
I1. E. Tposin
«_» 20 r

®OHJT OLIEHOYHBIX CPEJICTB I10 YYEEHO! JJUCILIUITINHE
Cetu u cucteMbl HH(POBOIi PaMOCBA3U U PATHOAOCTYIIA

VYpoBenb 00pa3oBaHus: BbicIIee 00pa3oBaHue - HakajaBpuar
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CHCTEeMbI CBSI3U

Hanpasnennocts (mpoduis): CucreMbl painocBsi3u U PaaMoA0CTyna

®opma oOyueHuUs: OUHAA

Qaxkynprer: PT®, Pangnorexnnueckuii paxyabrer

Kadenpa: TOP, Kadgenpa TesekoMMyHHKALHIA ¥ OCHOB PATHOTEXHUKHU

Kypc: 4

Cemectp: 7, 8

Y4eOusrii man vHabopa 2013, 2014, 2015 roga

Pa3paborunku:
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Ok3ameH: 7 ceMecTp

3auert: 8 cemecTp

Kypcosoe npoektupoBanue / Kypcosast pabota: 8 cemectp

Tomck 2016
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(IpakTUKH) W TPENCTABISIET COOOM COBOKYIMHOCTh KOHTPOJIHHO-H3MEPUTENBHBIX MAaTepHaliOB (THUIIOBBIC
3a/1a4M (3a7aHus1), KOHTPOJIbHBIE paOOTHI, TECTHI U JP.) U METOAOB MX MCIOJIb30BaHMUsI, MPETHa3HAYCHHBIX
TUTSL U3MEPEHUS YPOBHS TOCTIKEHUS CTYJICHTOM YCTaHOBIICHHBIX PE3yJAbTaTOB OOYUCHUS.

®OC mno pucuuIUIiMHE (MPaKTUKE) HCHOJIb3YyeTCs MpPU TPOBEIECHUU TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAI[MH CTYIACHTOB.

ITepedeHb 3aKperyICHHBIX 32 TUCHUTIMHOMN (MPAKTHKOW) KOMITIETCHIIMH MpUBE/IeH B Tabuie 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI
[1K-12 TOTOBHOCTBIO K KOHTPOJIXO COOTBETCTBUS JomxeH 3Hate [IpuHIMner nocTpoeHus
pa3palaTbIBa€MbIX IPOEKTOB U TEXHUUYECKOU COBPEMEHHBIX cHcTeMa ITU(pPOBOH
JIOKyMEHTALMU CTaHJapTaM, TEXHUYECKUM panuocssasu. CoBpeMEHHbIE U
YCIIOBUSIM U IpyI'MM HOPMaTHUBHBIM IIEPCIIEKTUBHbIE HAIIPABJICHUS Pa3BUTUS
JOKyMEHTaM TEJIEKOMMYHUKALIMOHHBIX CETEH U CUCTEM.
[1IK-14 YMEHHUEM OCYILECTBIIATH IEPBUYHBIN KOHTPOJIb Tpeboranua crannapTusamy,

METPOJIOTHYECKOr0 00ecTeyeH s IpU
pa3paboTKe M IKCIUTyaTallii YCTPOMCTB 1
CHUCTEM DJIEKTPOCBS3H

Homxen ymers @opMyIupoBaTh OCHOBHBIE
TEXHUYECKHE TPeOOBaHUS K
TEJICKOMMYHHUKAIIMOHHBIM CETSIM U
cuctemaMm. OLleHUBaTh OCHOBHbBIE
po0IeMbl, CBA3aHHBIC C IKCILTyaTallue 1
BHEJIPEHHUEM HOBOM
TEJICKOMMYHUKAITMOHHOW TEXHUKH.
[TpoBonMTH MaTeMaTHUECKHUIl aHATTU3
(PMBUYECKUX TPOLIECCOB B AHAJIOTOBBIX U
M(ppPOBBIX YCTPOICTBaX (HOPMUPOBAHUS,
npeoOpa3zoBaHust U 0OPaOOTKH CUTHAJIOB.
OneHuBarh pealibHbIe U MpeeIbHbIC
BO3MOKHOCTH MPOMYCKHON CIIOCOOHOCTH U
MMOMEXOYCTOMYUBOCTH
TEJIEKOMMYHUKAITHOHHBIX CUCTEM. ;
JlomxeH Bnageth HaBbikamu
AKCIIEPUMEHTAIILHOTO UCCIIEIOBAHUS
paboThl ycTpoiicTB IM(POBOM CBS3H B
pamMKax (PU3UYECKOT0 U MaTEMaTHYECKOTO
MozenupoBanus. HaBbikamu
KOMITBIOTEPHOTO MPOEKTUPOBAHUS U
pacueTa aHaJOTOBBIX, IU(POBBIX U
MHUKPOIPOIIECCOPHBIX
TEJIEKOMMYHUKAIITMOHHBIX YCTPOICTB. ;

COOTBETCTBHS pa3padarbIBa€MbIX IPOECKTOB U
TEXHUYECKOM IOKYMEHTAIIMW HAIlMOHATBHBIM U
MEXIYHAPOIHBIM CTaHJapTaM U TEXHUYECKUM
pernaMeHTam

OO0mue xapakTepUCTHUKU TOKa3aTejaeil U KpUTEpUEB OICHWBAHUS KOMIETEHIIMN Ha BCEX ATamax
MIpUBEICHBI B TaOIuUIE 2.
Tabnuna 2 — O6mHe XapakTepUCTHKU MTOKa3aTeaeid 1 KpUTEPUEB OIICHUBAHHUS KOMIIETEHITUH 10 dTaram

[Toka3arenu n
3HaTh VYMeTh Bmagers
KpUTEPUH
Otnnyno (Beicokuit OOmanaetr Gaktuueckumu  OOnanaeT 1uana3zoHOM Kontponupyer paborty,
YPOBEHD) Y TEOPETUUYECKUMHU IIPAKTUYECKUX YMEHUH, IIPOBOJIUT OLIEHKY,
3HAHUSAMH B IIpenenax TpeOyeMbIX Ui pa3BUTUSL  COBEPLICHCTBYET JEHCTBUS
u3y4aeMoil obiactu ¢ TBOPYECKUX PEIICHUH, paboThI
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INIOHUMAaHHUEM I'PAHUI]
MPUMCHUMOCTH

abCTparupoBaHus
npobiem

Xoportro (6a30BbIi
YPOBEHD)

VYIOBIETBOPUTEIIBH
0 (TTOPOTOBBIH
YPOBEHD)

3HaeT (aKThl, IPUHIIUIIBL,
MPOIIECCHI, 00IITHE
HOHATHS B TIpe/esiax
u3y4aemoil obiactu

Oo6nagaet 6a30BBIMUA
0OIIMMU 3HAHUSMU

O0Onamaer Qrama3soHOM
[IPaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui peLIeHUs
OTIpeJIeJIEHHBIX MPOOJIEM B
00JIaCTH HUCCIIEAOBaAHMS

O0mamaeT OCHOBHBIMHA
YMEHUSAMH, TPEOYEMBIMH
JJIs1 BBITIOJIHCHUSI HpOCTBIX
3a/1a4

bepet oTBeTCTBEHHOCTH 32
3aBepIlCHHE 33/1a4 B
UCCIICIOBAHHH,
IPUCIIOCA0INBACT CBOE
MIOBEJICHUE K
00CTOATEIHCTBAM B
perieHuu mpoodiieM

Paboraer npu npsiMmom
HaOJIOAEHUHT

2 Peasun3anus KOMIeTEHIIMIA

2.1 Komnerenuus IK-12

[TK-12: roToBHOCTBIO K KOHTPOJIIO COOTBETCTBHS Pa3padaThbIBAEMbIX MPOEKTOB U TEXHUUYECKOU
JOKYMEHTAIMU CTaHapTaM, TEXHUYECKUM YCIOBUSAM U JPYTUM HOPMAaTUBHBIM JOKYMEHTaM.

Jist hopMupOBaHUsT KOMIIETEHIINH HEOOXOANMO OCYHIECTBUTH PSAJI 3TANOB. JTanbl (POPMHUPOBAHUS
KOMIETEHUUH, MPUMEHSeMble JUIsI 3TOr0 BHUJAbl 3aHATUH M HCHOJb3yeMbIC CPEJICTBA OLICHUBAHUS
IIpeJICTaBlIeHbI B Ta0nuue 3.
Tabmuua 3 — Dransl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yEMbIE CPEICTBA OLIEHUBAHUS

Cocrasn 3Harb YmMmeTb Brnaners
Coneprxanue JlomkeH 3HaTh: NpUHLUIEL  JI0KEeH yMeTh: Jlo/mKeH BIaneTh:
JTaloB IIOCTPOEHUS] COBPEMEHHBIX (HOPMYIUPOBATH HaBBIKAMHU

CUCTEM MHOTOKAHAIBHON  OCHOBHBIE TEXHUUYECKUE AKCIEPUMEHTAIBLHOTO

CBSI3U M PaIMOJIOCTYTIA;
METO/Ibl pacyeTa THUIIOBBIX
YCTPOWCTB
MHOT'OKaHaJIbHBIX
U(POBBIX CUCTEM
nepenadn MHPOpMaIH;
COBpPEMEHHBIC U
HEepCIEKTUBHBIE
HaIpaBJICHUS PAa3BUTHUS
TEJIEKOMM YHUKAI[MOHHBIX
CETEH U CUCTEM;
OCHOBHBIE TIPUYHHEI
BO3HHKHOBEHUS OIINOOK
npu nepenade nuppoBoi
UHpOpMaIUY;
COBPEMEHHOE COCTOSTHHE
U(PPOBBIX YCTPOUCTB
dbopmupoBaHus
H0OpPabOTKU CUTHAJIOB U
NIePCIICKTHBHEIC
HarpaBJIeHUs €€ pa3BUTHS;
TpeOOBaHUS
CTaHJapTH3AIHH,
METPOJIOTHIECKOTO
o0ecrieyeHus npu
pa3paboTKe u

TpeOoBaHUs K IIUPPOBHIM
CUCTEeMaM; IPOBOIUTH
MaTeMaTUYECKUIN aHaIu3
MIPOLIECCOB B aHAJIOTOBBIX
U IIU(PPOBBIX yCTPOUCTBAX
dbopmupoBaHus,
npeoOpa3oBaHus U
00paboTKH CUTHAJIOB;
OLICHUBATh PEAJIbHBIE U
IIpEEIIbHbIE
BO3MOYKHOCTH
MIPOITYCKHOM CITIOCOOHOCTH
Y TIOMEXOYCTOMYHUBOCTH
CHCTEM MHOTOKaHaJbHOU
CBSI3M U PaZlMOOCTYIA;
OILICHUBATh OCHOBHBIE
po0JIeMbl, CBI3aHHBIE C
AKCILTyaTaluuen u
BHE/IpeHHEM U (PPOBBIX
CHUCTEM Iepesiauy B
COBPEMEHHBIE
TEJIEeKOMMYHUKAlHOHHbIE
CETH; O0BACHATH
Ha3HAYCHUE U IPUHITUTIBI
paboThl OCHOBHBIX Y3JI0B
U (POBBIX CUCTEM

UCCIIEIOBaHUS PAOOTHI
yCTpOcTB IU(pOBOI
CBSI3U B paMKax
(U3UYECKOTO U
MaTreMaTu4ecKoro
MOJIETTUPOBAHHUS;
HaBBIKAMU OIEHKH
BIIMSIHUS PA3JIMUHBIX
(haKkTOpOB Ha OCHOBHBIE
napamMeTpbl KaHAJIOB U
TPaKTOB LU (PPOBHIX
CHCTEM TIepeiauu;
HaBBIKAMU
KOMITBIOTEPHOTO
MPOEKTUPOBAHUS U
pacdera aHaJIOTOBBIX,
UGPOBBIX U
MHUKPOIPOIIECCOPHBIX
TEJIEKOMM YHUKAITHOHHBIX
YCTPOWCTB.
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AKCIUTyaTalli yCTPOUCTB

N CUCTEM CBA3H.

nepeaym.

Bune! zaggatuit

Hcnonb3yembie
CpeacTBa
OIICHUBAHUS

e [IpakTuueckue
3aHSTHS,

e JlaGoparopHbie
3aHSTHS,

o Jlekumu;

e (CamocTosiTenbHas
pabora;

e JloaroroBka K
9K3aMEHY;

e KoHTpOib
CaMOCTOATEIIbHOMN
paboThI (KypCOBOM
MPOEKT / KypcoBast
pabora);

e JlomairHee 3aaHue;
e Ortuer no
naboparopHoii paboTe;
e Omnpoc Ha 3aHATHSIX;
e KoHcnekr
CaMOTIOJITOTOBKH;

e Pedepar;

e DK3aMeH;

e 3auer;

e KypcoBoe
MIPOCKTUPOBAHHKE /
Kypcogast pabora;

e [IpakTuueckue
3aHSTHS,

e JlaGoparopHbie
3aHSTHS,

o Jlekumu;

e CamocTosiTenbHast
pabora;

e JlonroroBka K
9K3aMEHY;

e KoHTpOib
CaMOCTOATEJIbHOMN
paboThI (KypCcoBOit
MPOEKT / KypcoBast
pabora);

e JlomalrHee 3a/1aHue;
e Ortyer no
naboparopHoii pabote;
e Ompoc Ha 3aHATHUSAX;
e 3ammTa KypcoBbIX
MPOEKTOB (pador);

e KoHncnekr
CaMOTIOATOTOBKH;

e Pedepar;

e DK3aMeH;

e 3auer;

e KypcoBoe
MPOEKTHUPOBAHUE /
Kypcosas paborta;

e JlaGoparopHbie
3aHATHS,

e CamocTosTenbHas
paborta;

e Koutponb
CaMOCTOSITEIIHOM
paboTsI (KypcoBoit
MIPOEKT / KypcoBast
pabora);

e JlomalrHee 3aj1aHue;
e Ortuyer no
naboparopHoii pabore;
e 3ammTa KypCOBBIX
MIPOEKTOB (pador);

e Pedepar;

e DK3aMeEH;

e 3auer;

e Kypcosoe
IpoeKTUpOBaHue /
Kypcosas pabora;

CDOpMy.]'II/IpOBKa MoKa3areie u KPUTCPUCB OIICHUBAHUIA I[aHHOI\/’I KOMIICTCHIIMU IIPUBCACHA B

Tabimue 4.

Tabnuna 4 — [Mokazarenu U KpUTEPHUH OLEHUBAHKS KOMIIETEHIIUH Ha dTanax

Cocrasn

OtnnyHO
(BBICOKHUI YPOBEHB)

Xoporio (6a30BbIit
YPOBEHD)

VYIOBIETBOPUTENBH

3Harthb

e OOmamaer
(haKTHYECKUMU U
TEOPETUUECKUMU
3HAHUSMH B TIPEJIeIax
M3ydaeMoit obmacTu ¢
MMOHMMAaHHUEM TPaHUI]
MPUMEHUMOCTH. ;

e 3Haer (aKThl,
MPUHIIMITBI, TIPOIECCHI,
o0I1IMe MOHATHS B
Ipeaeax u3ydaeMon
001acTH.;

e OOmamaer 0a30BBIMU
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YMmeTh

e (OO0Onamaer qUara30HOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX JJIsi pa3BUTHUS
TBOPUYECKUX PELICHUH,
abcTparupoBaHus
npooieM.;

e OOnagaer nuana3oHOM
MPAaKTUYECKUX YMEHUH,
TpeOyeMbIX ISl peLIeHUs
OTIpeIeTICHHBIX TTPOOIIEM
B 00JIACTH UCCIICOBAHMSL.

e (OO0Oiamaer OCHOBHBIMU

Bnanets

e Kontpomupyet padory,
MIPOBOJIUT OIICHKY,
COBEPIICHCTBYET
JeNUCTBUS pabOTHI.;

e beper
OTBETCTBEHHOCTb 32
3aBepIleHHE 33/]1a4 B
WCCIIC/IOBAHHH,
MpUCIIOCA0INBAET CBOE
MOBE/ICHUEC K
00CTOSITENILCTBAM B
peLIeHuH PooIIEM ;

e Paboraet npu npsMom
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0 (TTOPOTOBBIH 00IIMMHU 3HAHUSIMU; YMEHUSIMU, TPEOyEeMbIMH ~ HAOJIOACHUH;
YPOBEHb) JUIS BBITIOJTHEHUS
MPOCTHIX 3a]1au.;
2.2 Komnerennus I1K-14
[IK-14: ymeHMEM OCYLIECTBIATh IEPBUYHBIA KOHTPOJIb COOTBETCTBMSI pa3pabaThIBa€MbIX

MIPOEKTOB M TEXHUYECKOM JIOKYMEHTAalUW HAlMOHAIbHBIM M MEXIYHAapOAHBIM CTaHAapTaMm U
TEXHUYECKUM pPEriIaMEHTaM.

Jns popmupoBaHus KOMIETEHIIMA HEOOXOUMO OCYIIECTBUTH PSJ ATANOB. DTarbl POPMUPOBAHUS
KOMIETCHIIMU, TPUMEHSEMbIC JJI 3TOr0 BHJBI 3aHSATUH W HCIOJb3yEeMbIE CPEICTBA OLICHUBAHUS
MIpeJICTaBJICHbI B Ta0NHIIE 5.
Tabmuma 5 — Dtansl GOpMUPOBAHUS KOMIIETESHITMH U UCIIOIb3yEeMbIE CPEICTBA OIICHUBAHUS

Cocrasn

Conepxanue
JTaIlOB

Buner 3ansatui

3HaTb

TEXHHUYECKYIO
JOKYMEHTAIIHIO,
HallMOHAJIBHBIC U
MEKyHApOTHBIC
CTaHAAPTHI B IPEIMETHON
o0nactu pa3paboTku
YCTPOMCTB CHCTEM
HIMPOKOTIOIOCHOTO
PagroNOCTyIIa; METO/IBI
MOZETHPOBAHUS
YCTPOMCTB CHCTEM
U(PPOBOH CBSI3U
pagronocTyna;
COBpPEMEHHBIE TUIAT(POPMEI
MOJICIIUPOBAHUS U
POEKTHUPOBAHUS CHCTEM
udpoBoii CBA3M U
pazuonocTyma.

e [IpakTnueckue
3aHATHS,

e JlaGopatopHsble
3aHATHS,

o Jlexmnm;

e CamocTosTeNnbHas
pabora;

e JloaroroBka kK
9K3aMEHY;

e KoHTpoub
CaMOCTOATEIILHOU
paboThI (KypCcoBOit
MIPOEKT / KypcoBast
pabora);

YMeTs

JlomkeH yMeTh: -
OCYILECTBIIATH [IEPBUYHBIN
KOHTPOJIb COOTBETCTBHS
pa3zpabarbiBaeMbIX
IIPOEKTOB ¥ TEXHUYECKOU
JIOKyMEHTaIu1
HallMOHAJIbHBIM U
MEX1yHapOIHBIM
CTaHJapTam, TEXHUYECKUM
periaMeHTaMm; -IpUMEHSTh
MPUHIUIIBI CHCTEMHOTO
MOJX0/1a K aHAJINU3Y
pa3pabaTbiBaeMbIX
IIPOEKTOB; -IIPOBOAUTD
MaTeMaTH4eCcKoe U
MMUTALMOHHOE
MOJIETTUPOBAHUE
YCTPOMCTB CUCTEM CBSI3H U
panuonocTyna.

e [IpakTnueckue
3aHATHS,

e JlaGopatopHsble
3aHSTHS,

o Jlexinm;

e CamocrosiTenbHas
pabora;

e JloaroroBka K
9K3aMeEHY;

e KoHTpoub
CaMOCTOATENIbHON
paboThI (KypCcoBOit
MIPOEKT / KypcoBast
pabora);

Bnanets

COBPEMEHHBIMU
TEXHOJIOTUSMHU
BBIUUCIIUTEIBHOIO U
MMUTALMOHHOTO
MOZIETTUPOBAHNUS;
MeToAaMH (popMHUPOBAHUS
U IpUEMa CUTHAJIOB B
COBPEMEHHBIX CUCTEMAX
panuonocTymna

e JlabGoparopHsbie
3aHSITHS,

e CamocrosiTenbHas
pabora;

e KonTpons
CaMOCTOATEJILHOMU
paboThl (KypcoBOit
IPOEKT / KypcoBas
pabora);

Hcnons3yemslie
CpencTBa
OLICHUBAHUs

¢ JlomamHee 3a7aHueE;
e Ortyer no
naboparopHoii pabore;
e Omnpoc Ha 3aHATUSAX;
e KoHcnekr
CaMOIIO/ITOTOBKH;

e JlomaiHee 3aaHue;
e Ortyer no
naboparopHoii pabore;
e Onpoc Ha 3aHATHUAX;
e 3amnmuTa KypcoBbIX
MPOEKTOB (pador);

¢ JlomaiHee 3a/1aHue;
e Ortyer no
naboparopHoOi paboTe;
e 3amura KypCcOBBIX
MIPOEKTOB (pador);

e Pedepar;
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Pedepar;
OK3aMeH;
3auerT;
Kypcosoe
MPOEKTHUPOBAHUE /
Kypcosas pabora;

e KoHcnekr
CaMOIIO/ITOTOBKH;
e Pedepar;

e DJK3aMecH;

e 3ayer;

e KypcoBoe
MIPOEKTUPOBAHUE /
Kypcogast pabora;

e DK3aMeEH;

e 3ayer;

e KypcoBoe
MIPOEKTUPOBAHUE /
Kypcosas pabora;

(DOpMy.]'II/IpOBKa IoKas3areine u KpUTCPUCB OLICHUBAHUMA ,Z[aHHOﬁ KOMIICTCHIIMHK IIPUBCACHA B

YMeTs

e OOmagaer Auana3z3oHOM
MIPAKTUYECKUX YMEHUH,

Tabmurge 6.
Tabnuna 6 — [Tokazarenu U KpUTEPHUH OLEHUBAHKS KOMITETCHIIMH HA dTanax
CocraB 3HaTh
Ot1immyso e OOnagaer
(BBICOKHH yPOBEHB)  (haKTHYECKUMU M
TEOPETHUYCCKUMU

3HaHUSIMU B Mpeeax
n3ydaeMoii obiactu ¢
MMOHUMAaHUEM T'PAHMUII
MIPUMEHUMOCTH;;

Xopowio (0a30BbIi e 3HaeT MPUHIMIILL,

TpeOyeMbIX AJIsl pa3BUTHUS
TBOPUYECKUX PELICHUH,
abcTparupoBaHus
npooIeM.;

e (OO0Onamaer qUaIa30HOM

Bnanets

e KoHTpomupyer pabory,
MIPOBOJIHT OLICHKY,
COBEpPIIEHCTBYET
JeiCcTBUS pabOoTHI;

e beper

YPOBEHB) MIPOIIECChI, 00IITHe MIPAKTUYCCKUX YMCHUH, OTBETCTBEHHOCTH 32
MOHATHS B Mpeesiax TpeOyeMBbIX JJIsl pEUICHUsI ~ 3aBepILICHHE 3a/1a4 B
M3y4aemMoi 00acTu;; OTIPEJICTICHHBIX TPOOJIEM = HCCIICOBAHUH,
B 00J1aCTH UCCIICIOBAHMS. IPHUCIIOCA0IMBAET CBOE
; MIOBEJICHUE K
00CTOSITEILCTBAM B
pelIeHny IpooieM ;
VioBineTBOpUTENBLH o OOjamacT 6a30BHIMH e OOmamaer OCHOBHBIMH =~ ® PabGoTaeTr mpu npsiMmoM
0 (moporoBsIi OOIIMMH 3HAHUSMH;; YMEHUSIMH, TPEOyeMbIMH =~ HaOJIOJICHUY;
YPOBEHB) JUTSI BBITIOJTHEHUS

MPOCTHIX 3aJa4.;

3 TunoBbie KOHTPOJIbHBIE 3aJaHUS

Jlis peanu3anuy BBIIENIEPEUNCIEHHBIX 33aa4 00y4eHMs HCIOJIb3YIOTCS THIIOBBIE KOHTPOJIbHBIE
3aJlaHusl WM MHbIE MaTepuaibl, HEOOXOIUMBIE JJI OLIEHKH 3HAHWW, YMEHHI, HaBBIKOB M (WJIM) ONBITA
(GbopMHpOBaHUS KOMIIETEHIMH B Tpollecce OCBOEHUs
o0Opa30BaTeIbHON IPOrpaMMBbl, B CJIEIYIOIIEM COCTABE.

ACATCIIbBHOCTH, XaAPAKTCPUIYIOINNUX ISTallbl

3.1 Bonipochl Ha caMONOATOTOBKY

— Mogens uQpoBoOro KaHaja CBA3H.

— Kommekcnoe MMpEaACTaBJICHUEC CUT'HAJIOB, KOMIIJICKCHAA 0r1/16a10ma${.

— BexkropHoe npencrasieHre CUrHala, KBapaTypHbId MOLYIISATOD.
— MexcumBonbHast uaTepdepenus, Gunstp HalikBucra.

— OFDM wmoaynsuus.

— MHOXECTBEHHBIH JOCTYII C YaCTOTHBIM paznenenuem (FDMA).
— MHoXecTBeHHBIN JOCTYI ¢ BpEMEHHBIM pasjenenneM kaHaios (TDMA).
— MHOXeCTBEeHHBII T0CTyN ¢ KoAoBbIM pazaenearnem (CDMA).
— MHOXeCTBEHHOH JOCTYN C OPTOTOHAIBHBIM 4acTOTHRIM pasnenenueM (OFDMA).
— OO0mmas xapakTepucTUKa CUCTEM MOOMIIbHOM CBSI3U BTOPOTO MOKOJICHUSI.

— OOmas XxapakTepUCTUKa CHCTEM MOOUIILHOM CBSI3M TPETHETO IMOKOJICHHUS.

— OOmras XxapakTepucTUKa CHCTEM MOOMIIFHOM CBSI3W YE€TBEPTOTO MOKOJICHHSI.
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3.2 Tembl pedeparon

— Cucrema TpankoBo# cBsizu TETRA, opranuzanus kaHaaI0B MHOKECTBEHHOTO JOCTYMA.

— Cucrema cotoBoii cBsizu GSM, oprann3aius KaHaJIOB MHOKECTBEHHOTO JI0CTYIIA.

— Cucrema coToBoil cBs3u ctanaapra [S-95, opranuzanus kaHaJlOB MHOKECTBEHHOI'O JOCTYyINa
0a30BOii CTaHIINU.

— Cucrema coToBoil cBs3u ctanaapta [S-95, opranuzanus kaHaJIOB MHOXECTBEHHOTO JOCTYyIMa
MOOUJIBHOM CTaHIUH.

— MobunbHasa cucrema cBsizu UMTS, cucrema paguonoctyna UTRAN, opranuszanus kaHaioB
MOOUITBHOM 1 0a30BOM CTAHIIHIA

— Cucrema nepcoHaabHON KocMuueckoi cBsi3u «GlobalStary, opranuzanmsi KaHaJIOB JIOCTYTIA.

— Cucrema LTE, Hucxomsmme kaHanbl ¢usudeckoro ypoBHs, ¢opmupoBanue OFDMA
CHUMBOJIOB.

— Cucrema LTE, Bocxomsmue kaHaisl ¢uszndeckoro yposHs, ¢opmupoBanue SCFDMA
CHMBOJIOB.

3.3 TeMbI JTOMANITHUX 3adaHUI
MesxcumBoinbHas nuaTepdepennns. Ounstp Haiikucra
[TocnenosarensHocTH ['onya (g-nmocneao0BaTeIbHOCTH).
[TocnenoBarenprocTr Kacamu (k-miocienoBaTeibHOCTH).

3.4 TeMbl OIPOCOB HA 3AHATUAX
[IceBnocnyuaiiHble TOCIENOBAaTEIbBHOCTH M HX CBOWCTBA JIMHEWHBIE ITOCIIEIOBATEIBHOCTH
MaKCHUMaJIbHOW JUIMHBI (m-nocaeaoBarenbHocTH) [locnenoBarensnoctu l'onna (g-mocneaoBareabHOCTH).
ITocnenoBarensnoctu Kacamu (k-mocnenoBarensHocTn). OproroHanpHas Moxymsauus Jlemomynsauus
(KOppeSIIMOHHBIM IpHUeM) OPTOTOHAJIbHBIX CUTHAJIOB OLEHKU MOMEXOYCTOMUYMBOCTH IPU KOI'€PEHTHOM
IpueMe

— Kanan nepemaun panneix . KananpHoe kommpoBanue. IlomMexoyCTOWYMBOE KOAMPOBAHHME.
[{udposoii kaHaI CBSI3M.

— CIyTHHKOBBIE CHCTEMBI CBSI3M C HCIOJIB30BAaHUEM T'€OCTALMOHAPHBIX PETPAHCIATOPOB.
CryTHMKOBBIE CHCTEMBI CBSA3U C MCIIOJIb30BAHUEM HET€OCTAIlMOHAPHBIX PETPAaHCIAATOPOB. CIIyTHUKOBbBIE
opoutel Cucremsl cBs3u Hpuauym, Inoban crap u ap. DIEKTPOMAarHUTHAsh COBMECTUMOCTh B
CIIyTHUKOBOW CHUCTEME CBSA3HU

3.5 Jk3aMeHalMOHHBbIE BONPOCHI

— KBagparypHoe npencTaBieHue y3KOIOJI0CHOTO CUTHAA, KBaApaTypHas MOIAYIISALUS.

— MHorono3unnoHHas KBajparypHasl aMIUIMTyAHAs. MOLYJISALUS.

— YacToTHas MAaHUNYIALUSA C MUHUMAaJIbHBIM cIBUTOM MSK.

— Monynsuus n/4DQPSK.

— OpToroHasbHOE YaCTOTHOE MYJIBTUIIIIEKCUpOBaHUE TaHHBIX OFDM.

— OFDM wmopynauust, TKIn4ecKkuil npedukc

— Meronbl opraau3anys KaHaJIOB MHOKECTBEHHOTO JIOCTYIIA.

— YacTtoTHOE HE OPTOrOHAIILHOE YINIOTHEHUE KAHAJIOB, 3alIUTHBIM HHTEPBAJ.

— BpemeHnHoe ynI0THEHHE KaHAJIOB, 3allIUTHBIA HHTEPBAI.

— YacTtoTHOE opTOroHanbHOE yrioTHeHHe kaHaioB OFDMA.

— KonoBoe ymioTHeHue kaHanoB, 0000IIEHHAs! CTPYKTYpa.

— IIupoxononocHsle kaHanbl cBsA3U. llIupokononocHsle curHanbl, 6asza curHana, Ko3pguuueHt
pacIIMpeHHsl CIIEKTpa.

— IlceBmocnyuaiiHple MOCIENOBATENBHOCTH, aIroput™M (opmupoBanus nuHeiHbx [ICII,
CTpPYKTypHas cxeMa rereparopa jquHeinoi [ICII.

— Hemunelinpie IICII, crtpykrypHas cxema reHeparopa HenuHenHoil IICII ¢ BHemHed u
BHYTpEHHEH JIornyeckoi QyHKIuen.

— Jlunerinpie IICII  makcumanbHOW — JIMHBI, CTPYKTypHas cXxeMa reHeparopa M-
MTOCJIE0BATEIBHOCTH.

— IIpyHIMI TOBTOPHOTO HCIIOJIB30BAaHUS 4YacTOT B COTOBBIX cHUCTEMax CBA3H. JlyIUIeKCHBIN
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pEeXUM paboTHI.

— Cucrema tpankoBoii cBs3u TETRA. BpemenHnast cTpykTypa rpymnmnoBoro rnotoka. O6o0meHHas
CTPYKTYypa KaHasa.

— CucremMa MOOWJIBHON CBsI3W C KONOBBIM paznencHueMm kaHanoB. Cranmapt [S-95 OOmas
XapaKTepPUCTHUKA CUCTEMbI, TEXHUUECKUE MTapaMeTPBhI.

— Crangapr IS-95. ba3zosas cranmus. AucamOnu koaupyromux [ICII u ux Haznadenue.

— Crangapr IS-95. CocraB, Ha3HaUYEHUE ¥ OPraHU3aIMs KOJOBBIX KaHAIOB 0a30BOI CTaHIIUU.

— LTE — meron opraHuzamnuu KaHaJOB MHOXKECTBEHHOTO JOCTYIa, CTPYKTypa Kajapa Tuma 2
(TDD), cnotsl, cyOdpeitmbi.

— LTE — Hucxonsmuii kanan (Downlink), du3ndeckue kaHaibl, pecypcHas ceTKa, PeCypCHbIE
OJIOKH.

— LTE — aucxopsmuii kanan , popmupoBanue OFDMA cumMBoIa, OCHOBHBIE TTPOLIEAYPHI.

— LTE — Bocxonsmuii kanan , popmuposanne SCFDMA cuMBoia, OCHOBHBIE TPOIIETYPHI.

3.6 Tembl 1a0opaTopHbIX padoT
— OFDM Moaynsauus
— MeToa MHOKECTBEHHOTO JOCTYTa C YaCTOTHBIM paszesieHueM kaHaioB OFDMA
— IIpouenypa skBanaiizupoBanus B OFDMA
— Ilpouenypa uacrotHoit cunxponuzauuu B OFDM cucremax cBsizu

3.7 3auér
— IIpuHUIMIIBI TOCTPOEHHUS PAIUOPEIECHHBIX CUCTEM CBSI3H.
— @yHKIMOHaJIbHAs cxeMa HU(POBOM paguopesIeiHON CTaHIIUY.
— YacToTHBIE IUIaHBI PATUOPEIICHHBIX CUCTEM CBS3H.
— Tpacca PPJI npsimoit BUAMMOCTH.
— PaccrosHue npsamon Bugumoctu nposuera PPJL
— 3aBUCHMOCTb HaIPsDKEHHOCTH JJIeKTpuueckoro mojis E B Touke mpuema OT mpocBeTa Ha
Tpacce.
— VYuer pedpakiuu paaroBoiH Ha Tpacce PPJL.
— MmuoxwuTens ociadiieHus ¢ yaetoM npoduiis naTepBana mposera PPJI

3.8 Tembl KypcOBBIX POEKTOB (pador)
— Ilponer panuopeneitHON TUHUM MPSMONW BUIUMOCTH. YHCIOBBIE BApUAHTHI KypCOBOM pPabOThI
MIPUBE/ICHBI B TaOIUIIE

4 Meroan4yecKkue MaTepHAaJIbl
Jlns obGecneuenus npoiecca oOy4deHHs] U pelieHus 3a7ad oO0ydyeHHUs HCIOJIBb3YIOTCS CIEeNyIOIIHe
Marepuabl:
— METOJMYECKHE MaTepuabl, ONpeNeNdionue MPOoLeaAypbl OLICHUBAaHMUS 3HaHUM, YyMEHUl,
HaBBIKOB M (WJIM) ONBITA JEATEIBHOCTH, XapaKTEPH3YIOMIMX O3Tambl (HOP-MHUPOBAHUS KOMIETEHIIHH,
comtacHo 1. 12 paGoyei mporpamMMsl.

4.1. OcHoBHas JuTEparypa
1. [udposas moOmIBHAS pagnocBs3b [Teker] : yaeOHOe mocobue st By30B / B. A. lankwuH. - 2-
€ u31., nepepad. u gon. - M. : Topsiuas nunus - Tenexom, 2012. - 592 c. (nanuuue B Oubnuoreke TYCYP
- 40 5k3.) (mamuue B oubmuotexke TYCYP - 40 5k3.)

4.2. lononHUTEBHAS JJUTEPATypa
1. BonxkoB JL.H., u np. Cuctemsl 1udpoBoit paauocssszu: YuebH. mocodue. - M.: Dxo-Tpenns,
2005. — 392¢ (manmuue B oubmoteke TYCYP - 42 5k3.) (Hanmmuue B oubimoreke TYCYP - 42 5k3.)

4.3. YueOHO-MeTOoan4eCcKoe Mocodue U NporpaMMHoe odecreyeHune
1. Cuctemsl paauonoctyna: Y4eOHO-METOJUUECKOE MOCOOMe Ui MPAKTUYECKHX 3aHATHH U
camoctostenbHor pabore / Bepmuuun A. C., Homrux . A. - 2012. 24 c. [DnexkTpoHHBIN pecypc| -
Pexxum noctyna: http://edu.tusur.ru/publications/2573, cBOGOHBIH.
2. Kocmuyeckne n Ha3eMHBIE CHCTEMBI PAIUOCBSI3HM H TEJEBEIIaHus: MeToauueckne yKa3aHus
M0 BBIMOJIHEHUIO KypcoBoi pabotel / Bepmmana A. C., OpasiaeeB XK. T. - 2012. 62 c. [DneKTpOHHBIH
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pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1694, cBoOOOIHBIHA.

3. Cuctembl paguoaoCTyma: YUeOHO-METOAMYECKOe IocoOue s JaboparopHbIX paboTr /
Homrmx . A, - 2012, 16 c. [DOnekrponHeii  pecypc] - Pexum  gocryma:
http://edu.tusur.ru/publications/2572, ceoGoaHBbIii.

4. OCHOBBI TIOCTPOCHHSI CHCTEM OECIHPOBOJHOTO IMIUPOKOMOIOCHOTO JOCTyma: Yd4eOHO-
MeTou4YecKoe mocodue ais nadoparopHbix padot / Kprokos f. B., Poroxxnukos E. B., [IluGensryt A. A.

- 2015. 49 c. [DnektponHbiéi pecypc] - Pexum mgocryma: http://edu.tusur.ru/publications/5107,
CBOOOIHEBIN.

4.4. ba3bl JaHHBIX, THPOPMAIHOHHO CIPABOYHbIE H MOMCKOBbIE CHCTEMbI
1. O6pazosarenbubiii mopran TYCVYP,(http://edu.tusur/ru, http://lib.tusur/ru),
2. Google, SAanex
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