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Paboyas nmporpaMMa AUCLUIIINHEL COCTaBjJeHa Ha OCHOBe TpeboBaHui demepanbHOTO
roCyIapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAapTa BHICIIETO 00pa30BaHUS 110 HAlPaBJIEHUIO
(cmenmanpHOCTH) TOATOTOBKU «11.04.02 UHPOKOMMYyHMKAIMOHHEIE TEXHOJIOTHU U
CUCTEMBl CBSI3W», YTBEPXKOEHHOIO NPUKa30oM MunucrepctBa o0pa3oBaHUS U HayKu
Poccuiickou ®egepanuu oT 22.09.2017 Ne 958, u B cooTBeTCTBUU C pabouuM y4eOHBIM
IIJIAHOM, YTBEPKOEHHEIM PEKTOPOM YHUBEPCUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

Llenbio npenofaBaHus OUCHUTIINHEL «Pa3dpaboTKa pelieHu ONTUMHU3ali Pa3BUTHSI
ceTell MOOUJIbHOM CBS3U» SBJISAETCS:

IIOATOTOBKA K PEIIeHHUI0 3aflady ONTUMU3alNy Pa3BUTUSA CeTell MOOUIIbHOM CBSI3U Ha
OCHOBE Pa3JIMYHBIX TEXHOJIOTUY C UCIOIb30BaHUEM aJeKBaTHHIX alrOPUTMOB, METONUK U
CIleIManIu3uPOBaHHOT0 IIPOTPaMMHOT0 00ecIeyeHus

OTa menb [OCTUTaeTCd MyTeM pelleHus clenyommx(eir) 3apgad(u):

M3y4yeHWe MEeTOMAOB IJaHMPOBAHUS U ONTUMHU3ALUKA CeTel MOOUIBHOU CBS3H,
OEeUCTBYIOIKX Ha Tepputopun PO; popmMupoBaHue HaBEIKOB IPUHATUS U OIIEHKY PEIIeHu
10 ONTHUMHU3ALUU CETU; U3y4yeHHe METOONOB pelleHHUs 3ajady MHOTOKPUTEPHUAIbHOU
ONTMMHU3alU¥U; O3HAKOMJIEHHEe C NOAXO0gaMU K peIIeHWI0 TeXHHUYEeCKHX 3apad,
BO3HUKAIOIINUX NPY TJIaHUPOBAHWU, SKCIUTyaTallu U Pa3BUTUM CETel MOOUIIBHOW CBSI3U

2. MecTo THCIHHUIIIHHBI B CTPYKType 00pa30BaTe/IbHOH MPOrPaMMEI

IOucuunnuHa «Pa3paboTKa pelleHUX ONTUMH3ALUM Pa3BUTUS CeTel MOOUILHOU
cea3u» B1.B.[IB.01.02 oTHocuTtca K dYacTu, GOpPMUDPYeMOM ydYaCTHHUKaAMH
oOpa3oBaTeNbHLHX OTHOIIEHUN TMporpaMMbl Maructpatyph «11.04.02
NHPOKOMMYyHUKAIMOHHEIE TEXHOJIOTUY M CUCTEMEI CBSI3U». MICXOOHEBINM YPOBEHDb 3HAHUM U
yMeHUX, KOTOPHIMK HOJIKeH o0lafaTh CTyOEeHT, IPUCTyIasd K U3yYeHUIO JaHHOU
OUCLUIJINHEL, OIpeAenseTcsa U3yYeHHeM TaKWX OUCLHUIIIMH, Kak: «MeTpojoruyeckoe
obecneyeHue " NOATBEpXOeEHUE COOTBETCTBHUSA CUCTEM
nHpoKOMMYyHUKaui»; «ObecrneyerHre KauecTBa MyTbTUMEIUNHLIX YCIIYT B O€CIIPOBOOHBIX
ceTsax»; «IlepcreKTuBHBIE TEeXHONIOTUHU B ceTsaX 4G-5G»; «PerynupoBanve U MOHUTOPUHT
UCIOJIb30BaHUS pPagu0O4vYaCTOTHOTO pecypca»; «Teopus OSJIeKTPOMarHUTHOU
COBMECTUMOCTH PAfUO3IEKTPOHHBIX CPEHCTB U CUCTEM».

3. IlepeueHb IVTAaHHPYEMBIX Pe3yIbTaTOB 00yUY€HHsI, COOTHECEHHBIX C
IUTAaHUPYEeMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/IbHOH MPOrPaMMBbI

[Tporecc n3ydyeHus: OUCHUMIINHE HallpaBlieH Ha (POpMUPOBaHKE CIIEAYIOMNUX
KOMIIETEHIINN:
Tab6muia 1

Ne Kop

HauMeHOBaHHe KOMIIETEHIIUH
I/ [KOMIIeTeHIIHH

Cnoco6GeH caMOCTOSITeNTbHO COOMpAaTh U aHAIM3UPOBATh UCXOOHEIE MaHHEIE C
1 [1K-3 €610 POPMUPOBAHMUIO IIJIaHA PA3BUTHS, BEIPAOOTKE ¥ BHEAPEHUIO HAYYHO
000CHOBAHHLIX PEIIEHUH 110 ONTUMU3AINUN CETH CBSI3U

CnocoGeH OpraHU30BHIBATh U TPOBOUTE SKCIIEPUMEHTAJIbHEIE UCIILITAHUS C
I[eJIbI0 OLIEHKM U YJIy4YLlIeHUsI KaueCTBa IPEefoCTaBIsIeMbIX YCIYT CBA3H,

2 MK-5 COOTBETCTBUA Tpe6OBaHI/IﬂM TEeXHUYECKHUX PETJTIAMEHTOB, MEXKIYHAPOAHEIX U
HAllMOHAJIBHBIX CTAHOAPTOB M MHBIX HOPMATHBHBIX TOKYMEHTOB
Crmocoben IIPUMEHATH METOOBI TEXHUKO-3KOHOMHNYECKOI'O aHaJIn3a IIpU

3 MIK-13 OpraHu3alluy U IIPOBEOEHNN HpaKTquCKOﬁ nedaTeJIbHOCTH

MH(POKOMMYHUKAIIMOHHBIX TPEANPUATUN, METOIE MapKeTHUHTa U
MeHemxMeHTa B o6nactu UKTuCC




CnocobeH K pa3paboTKe Mofeel pa3IuyHbIX TEXHOJIOTHYECKUX IIPOIECCOB
1 IIPOBEPKE HX aieKBaTHOCTH Ha IIPAKTHUKE, TOTOBHOCTLIO MCIIOIb30BATh

4 I1K-16 MMaKeTHl NPUKIAOHEIX IPOTrPaMM aHajIn3a U CHHTe3a
MH(POKOMMYHUKAIIMOHHBIX CUCTEM, CETEN U YCTPOUCTB
MHOMKaTOPH JOCTUXKEHUS KOMIIETEeHIINN
Tabnuma 2
[1K-3.1 3HaeT MeTOb! U MOOXOMH! K (POPMUPOBAHUIO IIJIAHOB PA3BUTHUS CETH
IK-3.2 3HaeT PHIHOK YCIyT CBSI3H, CPefCcTBa cOOpa M aHalKM3a UCXOOHBIX JaHHBIX AT
Pa3BUTHUS U ONTUMHU3ALNUYN CETU CBI3U
YMeeT cOCTaBIATh TEXHUKO-9KOHOMUYECKHe 000CHOBaHUS IIJTAHOB PA3BUTUS CETH,
[1K-3.3 MIPUMEHSATh COBPEMEHHBIE METOMBI KCCIIEOBAHUY C II€IbI0 CO3MaHUs IIePCIEeKTUBHEIX
ceTell CBI3U
YMeeT oCylIecTBIATL IOUCK, aHaIU3UPOBATh U OlleHUBaTh NH(POpPMAIIHIo,
[1K-3.4 HeobxomuMyto At 3¢ (HEeKTUBHOTO BHIIOTHEHUS 3aayut MJIaHUPOBAHUS,
aHa/IM3UPOBaTh MEPCIEKTUBLl TEXHUUYECKOT0 Pa3BUTHS U HOBBIE TEXHOJIOTUHU
BrnapeeT HaBEIKaMM OINpefieIeHNsI CTPaTeruy XXU3HEHHOT 0 IIUKJIa YCIIyT CBS3H,
IT1K-3.5 BEIOOPA TEXHOJIOTHM JIsT TPEIOCTABIEHUS PA3IMYHBIX YCIIYT CBSI3H, PACUeT
9KOHOMHUYECKOM 39(h()EKTUBHOCTY MPUHUMAEMBIX TEXHUUYECKUX PeIIeHUH
[1K-3.6 BrnageeT HaBEIKAMM aHAIU3 KadyeCcTBa Pad0TH KAHAIOB ¥ TEXHUYECKHUX CPEIICTB CBSI3HU
3HaeT OCHOBBLI apXUTEKTYPHI, YCTPOUCTBA U PYHKIIMOHUPOBAHUS BEIUUCIUTENTBHBIX
IIK-5.1 CHCTEeM; IPUHITUIILI OPTaHU3alllK, COCTAB ¥ CXEeMEI PA0OTHI ONIEPAIIMOHHEIX CUCTEM,
CTaHOapThl HOOPMAIIMOHHOTO B3aUMOEHCTBUS CUCTEM
YMeeT cobupaTh JaHHBIE [IJIS aHaJIKM3a II0Ka3aTesel KauyecTBa PyHKIIMOHUPOBAHUS
[TK-5.2 anmapaTHBIX, IPOrPaMMHO-aNIapaTHEIX ¥ TPOrPaMMHEIX TEXHUYECKHUX CPENICTB
MHGOKOMMYHUKAIIMOHHON CUCTEMBI
K-5.3 YMeeT pacCYUTHBATh IOKa3aTeIu UCIIOIb30BaHUS U PYHKIMOHUPOBAHUS
anmnapaTHBIX, TPOrPaMMHO-aMMapaTHRIX ¥ MPOTPAMMHBIX TEXHUYECKUX CPEICTB
TK-5 4 YMeeT aHanu3WpoBaTh CUCTEMHEBIE TP006IeMbl 00pab0oTKY WHPOKOMMYHUKAIIMOHHON
CUCTEMEL
K-5.5 BrnageeT HaBRIKaM¥ 00HAPYKEHUS U ONpPeOeNieHus MPUYUH BOSHUKHOBEHUS
KPUTHYECKUX WHIMIEHTOB IPH PaboTe CHCTEeMHOT0 IPOrPaMMHOI0 00eCIIeYeHus
1K-5.6 BrnageeT HaBEIKaM¥ Pa3pabOTKY IPEII0KEHUH 110 yTy4IIeHHIO Ka4ecTsa
MIPeoCTaBISEMEIX YCIIYT, Pa3BUTHIO NHPOKOMMYHUKAIIMOHHON CHCTEMEI
TK-5.7 BrnapmeeT HaBRIKaMU Pa3pab0TKH HOPMATUBHOM ¥ TEXHUYECKOHN TOKYMEHTAINHU Ha
alnmapaTHbIe CPECTBa U MPOrpaMMHOe 00ecreyeHue
3HaeT OCHOBH OM3HEC-TTPOEKTUPOBaHUS, OYXTraATEPCKOT0 y4eTa, MapKeTUHTa,
I1K-13.1 MeHeXKMEHTa IIPofaxK, JeI0BOM STHUKH, NEIONPON3BOICTBA, BEIEHNS OeI0BOU
MIEePENUCKA U IIePETOBOPOB;
I1K-13.2 3HaeT TPyHoBOe 3aKOHOJAaTenbCTBO Poccuiickon ®egepaunn
TK-13.3 YMeeT aHanu3upoBaTh HHPOpPMAIK, MOTHBUPOBATh COTPYOHUKOB IIPUHAMATh
pellleHus, TPOBOOUTH MOBHIIIEHNE KBanuUKallMy epcoHaa
TK-13.4 YmeeT oO6pabaTriBaTh MHPOPMALIKMIO O COBPEMEHHBEIX HHHOBALIMOHHBIX U KOHKYPEHTHHIX
MHGOKOMMYHUKAIIMOHHBIX CUCTEMaX /UK UX COCTABIISIOMINX
K-13.5 BrnapeeT HaBBIKaMU COCTaBIEHUS aHATUTAYECKUX OTYETOB U YIIPaBIeHUS
IIePCOHAJIOM, TPOBEeHNS MOBHINIEHNS KBaIU(PUKAlUU COTPYIHUKOB
K-13.6 Bnageet HaBBIKAMH Pa3paboTKX CTOMMOCTHBIX ¥ HAaTypPaJIbHbIX IIJIaHOBHIX
IIoKa3aTeJien
BiiameeT HaBEIKAMM COCTABJIEHHUS aHAIUTHYECKUX OTUYETOB O MesITeIbHOCTH
[1K-13.7 |mepcoHasa, 3aHHMAIOIIEr0Cs MPogaxKaMu NHPOKOMMYHUKAIIMOHHBIX CUCTEM U/UITHA UX

COCTAaBJIAIOIHUX




[1K-16.1

3HaeT IIPUHIIUIIEI IIOCTPOEHUA TEXHUYECKOT'O 3aiaHud, MOJIeJIel TEXHOJIOTUYECKUX
IIpOoLeCCOB U IIPOBEPKE NX aJE€KBATHOCTHU HaA IIPAKTUKE, IIPU IIPDOEKTUPOBAHUHN CPENCTB
1 CEeTeH CBSI3M U UX 31IEMEHTOB

[1K-16.2

YMeeT ocyiiecTBIITh COOp ¥ aHAIN3 UCXOMHBIX JAHHBIX [JIS PacueTa u
NIPOEKTUPOBaHUS [eTalled, Y3JI0B U YCTPOXUCTB PaAu0TEXHUUYECKUX U
MH(POKOMMYHHMKAIMOHHBIX CUCTEM U/UJIM X COCTABISIOMINAX

[1K-16.3

Ymeet OCYHIECTBJIATE PaC4e€T OCHOBHEIX IIoKa3aTejlel KauyecTBa
I/IH(I)OKOMMYHI/IKB.LII/IOHHLIX CHCTEM H/WIH X COCTABIISIONINAX

[1K-16.4

YmMmeeT pa3pabaTeiBaTh 1 0QOPMIISTE KOHCTPYKTOPCKYIO U TEXHUYECKYIO
OOKYMEHTAIUI0 B COOTBETCTBUU C JEUCTBYIOLUIUMY HOPMaTUBHEIMU NOKYMEHTAMU C
IIPUMEHEHNEM CUCTEM KOMIIBIOTEPHOI0 IPOEKTUPOBAHUS

[1K-16.5

BrajeeT HaBEIKAMU IIPOBEIeHUS HEOOXOIUMEIX 9KOHOMUYECKHUX PACYETOB U TEXHUKO-
9KOHOMHYECKUX 000CHOBAHUM IMPUHSITHIX PellleHuH 110 pa3paboTke
HHOOKOMMYHHMKAIIMOHHBIX CUCTEM H/UJTH UX COCTABJISIOIINX

[TK-16.6

Brmameet COBPEMEHHEIMHU OTEYECTBEHHBIMHU U SapY6e}KHBIMI/I I[TaKeTaMu IIPOIrpaMM [OJId
penieHnd CXeMOTEXHUYECKUX, CUCTEMHEIX M CETEBEIX 3aJa4

4, 00 beM THCUHUIUITHHBI H BHABI y4€0HOH PadoThI

Ounas popMa o0yueHus

Tab6mua 3
o Bcero|CemecTpsl
Bupn yuedoHOM padoThI HACOB 3

O611ast TPyEOEMKOCTb | 6 3ET 216 216
KoHTaKTHast paboTa ¢ 00y4alomuMuCst 75.35| 75.35

B TOM YHCJIE:

Jlekunu 20 20
[IpakTryeckue 3anatus (I13) 26 26
JTabopaTtopHbie paboTs (JIP) 24 24
3aIuTa KOHTPOJILHOM PabOTH -
3ammuTa KypCcoBoi paboThl -
3ammTa KypCoBOTO IIPOEKTa 3 3
[IpomexkyTOYHAs aTTeCTalys 2.35 2.35
CamocTositesibHasi padora odyuaromuxcsi (CPC) 110 110

B TOM YUCJIE:

Kypcosast pa6oTa -
KypcoBoii mpoekT 25 25

W / unu mpyrue BUOBI CAMOCTOSTEIbHOM PAOOTHL:

ITOITOTOBKA K JTa00paTOPHEIM paboTaM, MPaKTUYECKUM 85 85
3aHATHUSIM, KOHTPOJIBHEIM paboTaM, H3ydeHHe

TEOPEeTUYECKOT0 MaTepuasa

[ToproroBka K MpoMeXyTOYHOU aTTeCTalllU 30.65| 30.65
Bua mpoMeKyTOYHOH aTTeCTallHH IK3aMeH
5. CogepKaHue TUCIHUILIMHBI

5.1. ComepxaHue pa3mesioB OAUCLUIIINHEL.
Tabmuma 4



Ne cemecTpa

HaumeHnoBaHHE
No
n/n pa3gesa Copep:kaHue pa3jgesa OuHO-|_
THUCIHILIHHBI OYHasi{3a04-
Hasi
Hast
Lenu v 3amayy QUCIUILINHEL. 2KM3HEHHBIN ITUKII CeTH
Pasger 1 MOOUTbHOH CBSI3U. [IPUHITUIIEI PA3BUTHS CETEH
) MOOUITEHOH CBSI3U. MHOTOKPUTEPHATIBHOCTD 3a0aun
1 | BBegenue. OCHOBHEIE N N 3
TOHSTHS OIITUMHUIAINY PA3BUTHS CETEH MOOUIBHOM CBSI3MU.
) [Togxombl K pa3paboTKe peleHui ONTHMHU3AINY
Pa3BUTHS CETH.
ANTOPUTM TITaHUPOBAHUS CETU MOOUITLHOM CBSI3H.
[TogroToBKa MCXOOHBIX MAHHBIX. BOMPOCEH! BHIIEIEHUS
Pasmern 2 YaCTOTHOT'0 pecypca. Bribop ob6opynoBaHus.
) Kanutanwsubie 3aTpaTel (CAPEX). OnepaTuBHEIE
2 | 3amayu MIaHUPOBaHUS 3
CeTeil MOGHIbHON CBSI3M pacxomsl (OPEX). OcoGeHHOCTH TIJTaHUPOBAHUS CETH
" | MOOMIIBHOM CBs3H C UCIonb30BanueM CAIIP.
Pa3paboTka peKOMEHIAINH 110 HaCTPOMKE CeTEBHIX
1IapaMeTpoB.
[Toka3aTenu KadecTBa QyHKLIMOHUPOBAHUS CETH
Pasgen 3 MOOUTBHOH CBsi3u. COOP ¥ aHAIU3 UCXOMHBIX HAaHHEIX
AHAI3 H ONTHMHA3AMHS OJIS PA3BUTHUS U ONTUMHU3AIAN CETH CBSI3U. AHANMU3
Kamob aboHeHTOB. Pamuon3aMmepenus. AHAIU3
3 | byHKIMOHABHBIX N 3
IOKA3aTeNIe CeTeil OCHOBHBIX CTAaTUCTUUYECKHUX ITOKa3aTened paboThl
MOGHIIBHOR CBASH ceted. Kputepun onTuMu3auuy QPyHKIIMOHATIBHEIX
nmokasareneid. CTpyKTypHad U TapaMeTpudeckas
ONTHMH3AIHUS CeTH MOOUILHOM CBSI3H.
eTeporeHHasi CTPYKTypa COBPEMEHHBIX CETeH
Pasmern 4 MOOHIBHOH CBsA3U. POCT 0XKUOaHUN U IOTPEeOHOCTEH
) II0JIb30BaTe el MOOUILHON CBSI3H. DBOJIIOIMOHHOE U
4 | HampaBneHUS pa3BUTHSA . N 3
CeTel MOGHIbHOM CBSI3M PEBOIIOIIMOHHOE Pa3BUTHE CeTeH MOOUITLHOM CBSI3M.
[lnHaMVKa BHEAPEHUS HOBBEIX PaAuOTEXHOJIOTHM.
TexHoornyeckass HEUTPATbHOCTh YACTHOTO CIEKTPA.
Pasmern 5 [TocTaHOBKa 3aauyyl MHOTOKPUTEPHUATIbHOM
3amada Oi‘ITI/IMI/I3aI_II/II/I onTuMHu3anuu. LleneBoi GyHKuMOHAN. [I0TyCTAMEIE
5 A3BITHS COTEIl pelenus. [leTanusanus 1eaeBol GyHKIUY B 3
51061/1an0171 - 3aBUCHUMOCTH OT IPOEKTHOU UJIU SKCIITyaTallOHHON
HaIlpaBJIeHHOCTH 3afjauyl Pa3BUTHUS.
Pasmen 6.
MeTo[Ibl TONyYeHUS
3aBHCUMOCTEN «pecypchl- | OLeHKa 3aTpaT Ha pa3BUTHEe ceTu. MeToguka
6 |3bdeKTUBHOCTD> IIs 000CHOBAHUS TIIaHOB MOJIEPHU3AIUN CETEH 3
Pa3NuyYHBIX ClleHapHeB MOOMIILHOH CBS3H.
pa3BuUTHd ceTen
MOOHILHOH CBSI3H.
Pasgern 7 CucreMa IpennodYTeHUN IKiia, IPUHUMAIOIIETO
MeToms! (.)HTI/IMI/I3a]_II/II/I pemenus (JITTP). [Toustue o MEHOXKecTBe [TapeTo.
7 . | DopMHUPOBaHNE MHOXKECTBA JOIIYCTUMEIX BAPHAHTOB 3
Pa3BUTHUS CETH MOOUIBHOM
p— IIOCTPOEHUS CEeTH Ha OCHOBe MOP(OJIOTHUYECKOTO
) mogxopma.
MerToq mocienoBaTeNbHEIX TPUOIUKEHUH, METOI
B3BEIIEHHOH CYMME], METOL MUHUMAaKCa, METO
BHIJIEJIEHUS TOMUHUPYIOIIUX TOYEK, METO
PaBHOMEPHO pacupeneneHHbIX ToYeK. MeToms! BEIGOpa
Pa3spen 8. OIITUMAJIbHOTO PEIIeHUS: TEOPUS ITOJI€3HOCTH, TEOPUSI
8 | MeTompl MOCTPOEHUS HeYEeTKUX MHOXKECTB, TeKCHKO-TpabuIecKuil Ioaxof, 3

MHOXKecTBa [lapeTto

JIMHEeNHas CBEPTKA, HOPMATUBHEIR 0TOOD,
MonuGUIIMPOBAHHEIM MUHUMAaKCHEI METON, MEeTOf
BEIOOPOYHBIX MOMEHTOB, METON UAEaTbHOM TOYKH,
MeTO[ NOMUHUDYIOIINUX KpUTepHeB. MeTon cueHapres.
MeTonbl TEOPUY ONTHMAIBPHOIO YIIPaBIEHNUS.




Pa3pgen 9.

Kputepuu Bribopa Texnosoruit [oT. IIporHo3upoBaHue 3

WnTtepHeTa Bemiel B ceTsx | (GSM/UMTS/LTE). MeToauKa aHanu3a peLIeHNH 10
MobunbHoOM cBsA3u(EC- ontuMu3lanuu cermenra loT.

GSM, NB-IoT, LTE-M).

9 | AHanu3 XapakTepUCTUK
. Harpy3ku Ha ceTs [oT.
texHosoruu loT
Paszgen 10.
Ocobennocrtu Orpa"u4eHUs 10 COBMECTHOMY UCIIOJIb30BAHUIO
10 |ONTHMH3ALNA PA3BUTHS crexktpa and loT u rexnonoruu 3GPP 3

5.2. MexXpOuclUuNIUHapPHbEE CBA3U C obOecrmedYynBaeMHIMU (MTOCTENYIOIIUMH)
OVICLIUIITIMHAMM.
«Pa3paboTka pelleHu# ONTUMU3AIIMY PA3BUTUS CeTel MOOUIIbHOM CBSI3U» SIBISIETCS
OUCLUUIIINHOM, 3aBeplnalinell TeopeTudyeckoe obydeHue mo mporpamme 11.04.02
MH()OKOMMYHUKAIIMOHHbIE TEXHOJIOTUM W CHUCTEMBI CBSI3U

5.3. Pa3mesnbl AUCIUIIIVMH ¥ BUOLI 3aHSITUH.

Ounas popMa o0yueHUs

Tabmnua 5
Ne JIexk-| [Ipakrt. | JIab. |Cemu- Bcero
HauMmeHoBaHHe pa3jgesia JTUCHUIUIMHBI CPC
n/n IIUH [3QHATHSBAHATHS HApPbl JaCcoB
1 Pazmen 1. 9 9 4
BBenmenue. OCHOBHEIE ITOHSTHUS.
Paspern 2.
2 | 3amayu ImIaHUPOBAHUS CeTel MOOUIILHOM 2 6 8 23 39
CBSI3H.
Paspern 3.
3 |AHanu3 u onTUMHU3aLUS QYHKIUOHATBHBIX 2 12 2 30 46
II0Ka3aTesiel ceTell MOOUIIbHOM CBA3HU
Pazgen 4.
4 | HampaBieHUs Pa3BUTHS ceTel MOOMIbHOM 2 2 4
CBSI3H
Pa3pgen 5.
5 |3apmada onTUMHU3ALUU Pa3BUTUA CETEU 2 2 22 | 26
MOOHJIBHOM CBSI3U
Pa3zpgen 6.
6 MeTonH! TONYYeHUST 3aBUCUMOCTEHN «PECyPCHI- 9 10 12
3bGEKTUBHOCTEL» [JISI PA3IUYHHIX ClleHapUEB
Pa3BUTHS CeTeit MOOMIBHON CBSI3H.
Paszpgen 7.
7 | MeTombl OITUMU3ALIMY PA3BUTUS CETU 2 2
MOOMJILHOH CBSI3H.
8 Pazmen 8. 9 14 16
MeTonBl TOCTPOEHMST MHOXKeCTBa [TapeTo
Pazmen 9.
9 . 2 2
AHanu3 XxapaKTepUCTUK TexHonoruu IoT
Pazmen 10.
10 Oco0eHHOCTH ONTUMU3AINHN PA3BUTHS 9 9 4
HHTepHeTa Bellel B CeTSIX MOOUITbHOM
cBs13u(EC-GSM, NB-IoT, LTE-M).
Htoro: | 20 26 24 - 85 | 155




6. JIekuuu

Ounas ¢popMa o0ydeHUs

Tabmnuia 6
o | Homep Bcero
TeMa JIeKIIHH
/1 [pa3je’ia) JaCcoB,
1 1 BBenmenue. OCHOBHBIE TIOHSITHS. 2
2 2 3ailauy MJIaHUPOBAHUS CETEW MOOUIBHOM CBS3MU. 2
3 3 AHamnu3 1 ONTUMHU3AIUS QYHKIIMOHAIBHEIX IIOKa3aTesel ceTelr MOOUITbHOM 9
CBSI3U
4 4 HamnpaBneHus pa3BUTHSA CETeH MOOMIBHOU CBSI3U 2
5 5 3agada ONTUMU3AINU PA3BUTUS CETEH MOOUILHOM CBSI3U 2
6 6 MeTonbl IONy4YeHUs 3aBUCUMOCTEN <<p(?cyp051-3q)®?KTHBHOCTb>> st 9
Pa3NIMYHbBIX CIIeHapPHEeB Pa3BUTHUS ceTell MOOUIIbHOM CBSA3H.
7 7 MeTonbl OITUMU3ALMY PA3BUTHUS CETH MOOMIBHOM CBSI3M. 2
8 8 MeToppl nocTpoeHus: MHOXecCTBa [lapeTo 2
9 9 AHasnu3 xapakTepucTuk texsosnoruu IoT 2
10 10 OCOGGHHOE)TI/I OTNITUMM3ALUY Pa3BUTHSI HTEpHETa Belllel B CETAX 9
MobunbHOH cBI3u(EC-GSM, NB-IoT, LTE-M).
Htoro: | 20
7. JIabopaTOPHBIA MPAKTHKYM
Ounas popMma o0yueHus
Tabnura 7
Ne | Homep Bcero

HauMeHOBaHHe Ta00pPaTOPHOH PadOTHI
n/n pa3aesal JacoOB

1 9 Ontumuszauus cetdu UMTS/HSPA+ ¢ ucnonbs3oBaHreM MPOrPaMMHOT0

kommyiekca ONEPLAN RPLS-DB RFP

OntuMmusanus cetu LTE ¢ uCmons30BaHUEM MPOrPaMMHOT0 KOMIINIEKCa

ONEPLAN RPLS-DB RFP

CpaBHUTEIbHBIYA aHANIA3 PE3yIbTAaTOB IIJTAHUPOBAHUS CETH MOOUITbHOMN 9

CBSI3U ¥ PaguON3MePEeHNI

MopgenupoBaHue METOLOB IOCTPOEHUS MHOXKecCTBa [lapeTo 4

MopenupoBaHue METOI0B BEIOOPA ONTHMAIbHOTO PeIleHus 4
2
2
2

M3yuyeHne MporpaMMHOT0 00ecriedeHus OISl PEIeHUsT ONITUMHU3aIMOHHBIX
3agay Easy NP

Onenka 3¢ PeKTHBHOCTH PeIIeHUs C UCIO0JIb30BaHUEM METOMa ClieHapHUEB.
MerTop mocienoBaTeIbHbIX TPUOINKEHNH,

O[] O (O W
|00 OO [Co|Cof W

Wroro: | 24
8. [IpakTHyeckue 3aHATUA (CEeMHHAPHI)
Ounas ¢popMa o0yueHUs
Tabmnuia 8
Ne | Homep Bcero
TeMa 3aHATHS
/o pa3ae’al JacoB
1 1 AHanu3 HalpaBlIeHUN Pa3BUTUS CeTel MOOUIILHOM CBSA3H 2
2 2 OueHka 3aTpaT Ha pa3Butue cereit MmoOmnbHOU cBsi3u (CAPEX u OPEX) 2
3 2 3afayy MIaHUPOBAHUS CETeH MOOUIbHOM CBSI3U 4




Pa3paboTka pelieHui ONTHMU3AIUY IIPoliecca epepacipeneeHus moaoc
4 3 YaCTOT MeXJy PaguOTEXHOJIOTUSIMHU B PaMKaX KOHIIETIINHI 4
TEXHOJIOTMYECKOY HEUTPAJIbHOCTHI

Pa3paboTka pelieHni ONTHMHU3AIUMY ITPOIlecca BHEOPEHUS HOBBIX
TEXHOJIOTHH B JeMCTBYIOUIUX CETSIX MOOWMIBHON CBSI3U

PemreHue 3agauy CTPYKTYPHOM ONTUMHU3ALNUY CETH MOOUITLHOM CBSI3HU
[TporHO3UpOBaHNWe U3MEHEHUS HAarPy3KK Ha CETb MOOUIBLHOM CBSI3U
Pa3paboTka Habopa KpUTEPUEB ONTUMHUIAINN CETH MOOUILHOMN CBSI3U
Pa3paboTka pelleHu ONTUMHU3AIMY IIPOllecca BHeIPeHus TexHomorus IoT
B IEMCTBYIOIIUX CETSIX MOOUIILHOM CBSI3HU

QW W

© ||| w
N [Nool]

[EN
o

HUtoro: | 26

9. IIlpuMepHasi TeMaTHKa KYPCOBBIX IIPOEKTOB (padoT)
Y4eOHBIM IIJTAaHOM IPETYCMOTPEH KyPCOBOU ITPOEKT.

IlogroroBKa K KypcoBOMY IPOEKTHPOBAHHIO.

KypcoBoe mpoekTupoBaHKE OOJIXKHO CIIOCOOCTBOBATh 3aKPEIIEHUI0, YTIyOIeHUI0 U
0000ITIeHNI0 3HAHUH, [TOYUYeHHBIX CTYIEeHTaMU 3a BpeMs 00y4eHUs, U IPUMEeHEHHIO 3TUX
3HaHUM K KOMIIJIEKCHOMY PelleHUI0 KOHKPETHOU IIpaKTU4eCKou 3amauu. CuctemMoun
KYPCOBBIX ITPOEKTOB CTYMEHT IMOATOTABIMBAETCS K BBHIMIOJIHEHHUIO 00Jiee CII0KHOM 3aJayi -
OUIIJIOMHOTO IIPpOeKTUpoBaHus. KypcoBoe IpoeKTHpoBaHMe JOIKHO TakKXkKe ITPUBHABATh
CTy[eHTaM HaBLIKM IIPOM3BOJICTBA PACYETOB, COCTABIEHUS TEXHUKO-9KOHOMUYECKUX
3aIMCOK.

KypcoBo# IpOeKT AOJI2KeH COCTOSATh U3 rpadudeCcKoi YacTHU ¥ PacyeTHO-
O00BSICHUTENIbHOU 3anuCKU. ['padudecKuii MaTepra [0MKeH OBITh BHIIIOIHEH C YUETOM
tpeboBanuit ECKJI. B mosicCHUTENbHOW 3allMCKe NOJIXKHEI OBITh 000CHOBAHH BCE
TeXHU4YECKHUe PelleHus U IPeiCcTaBIeHbl PacUYeTHl, TOATBEPXKOAIOIINE TPAaBUIIbHOCTD
BEIOOpA.

9Tu 060CHOBaHUS IIPOEKTa MOTYT OBITh NIPEACTaBIEHH B BUle CPABHUTEIHHBIX
XapaKTEepPUCTUK BEIOPAHHOT'O PEIeHUs C IPYTUMU UMEIOUIIMUCS NN BO3MOKHBIMU
BapyaHTaMHM, II0Ka30M UX IIPEMMYIIECTB U IIPOCTOTH U3TOTOBIEHUS Ha CyIIECTBYIOIIEM
o0opynoBaHuM, YOOOCTBa SKCIITyaTallul, PEMOHTA ¥ TeXHUKHU 0€30IacHOCTH PabOoTHI.

V3moxeHne MOSICHUTENTbHOM 3aUCKH [NOJIXKHO OBITh TEXHUYECKH I'PAMOTHEIM, YETKUM
1 CXKATHIM.

Tabmnua 9

Ne
/o

1

Tema KypcoBoro npoekra (padorsr)

Pa3paboTKa TEXHUYECKUX IPEII0KEHUN 0 ONITUMHU3AINY PA3BUTHUS CETH MOOUIILHOM CBSI3H
(Mo BapraHTaM)

10. CamocTosiTe;TbHasA padoTa

Ounas ¢popMa o0ydeHUs

Tab6muma 10

Ne | Homep o Bcero
ConepxkaHHe CAaMOCTOSITeILHOU PadOThHI ®opmMa KOHTPOIIA

/i pa3aeal JacoB




V3ydyeHne MeTOOUKHY IJIaHUPOBAHUS CETH
1 2 UMTS/HSPA+ (moaroroBka K IpakTH4e€CKOMY 0IIpoc 12
3aHSATHUIO U Tab0opaTopHOM paboTe)

H3yuyenve MeTonuky njanupoBaHus cetu LTE
2 2 (moaroToBKa K MPaKTUYECKOMY 3aHATHUIO U 0IIpoC 11
nmabopaTopHOM paboTe)

I/I3yquI/1e METOHOOB ITIPOTHO3UPOBAHUA HAT'PY3KHU B

3 3 L oTIpocC 8
CeTsIX MOOMIIBHOM CBSI3U
AHanu3 METONOB CTPYKTYPHOU ONTUMU3AIUYU CETU

4 3 MOOHITBHOM CBSI3M (ITOATOTOBKA K ITPAKTHYECKOMY 0IIpocC 10
3aHSITHIO)
V3ydyeHre OCHOBHBIX CTaTUCTUYECKHUX TI0Ka3aTesen

5) 3 . 0IIpocC 12
paboTe cetelt 2G, 3G,4G
AHanu3 aaropuTMa pelleHus

6 5 p P 0IIpoc 12

MHOTOKpI/ITepPIaHbHOfI 3aja4¥ OIITHUMH3alluN1

MeTonHl ONy4YeHUs 3aBUCUMOCTEN «PECYPCHI-
7 5 3¢ HeKTUBHOCTH» AJIST CeTel MOOUITbHOM CBSI3H Ha 0IIpoC 10
OCHOBE Pa3/IMYHBIX PAJUOTEXHOJIOTUH.

Bri6op cpefcTB MOJIeTUPOBAHUS IJIST PEIIeHUS
ONITUMH3ALKOHHBIX 3a/la4 B CETSIX MOOUIIbHOM
CBsI3M (IIOATOTOBKA K MPAKTUYECKOMY 3aHSTHIO U
nabopaTOpPHHIM paboTam)

01IpocC 10

HUtoro:| 85

11. IlepeyeHb Y4€OHO-METOTHIECKOT 0 00eCIIeYeHHS [IJIsi CAMOCTOSITe IbHOU
padoThI 00YYAIONIMXCS TI0 TUCIUIITHHE

IIns camoCTOSITETbHOU p8.60TbI II0 JUCHOUIINTMHE PEKOMEHIOOBAHO CIIEAYIOIIee y‘-I66HO-

MeToOu4YeckKoe obeclieueHue:

[TomoxeHue 0 caMOCTOATENNbHOM paboTe CTyneHToB B CaHKT-IleTepOyprckoM
roCygapCTBEHHOM YHUBEDPCUTETE TeIeKOMMYHUKauui uM. npodp. M.A. Boru-BpyeBuya;
pPEeKOMeH[I0BaHHAasl OCHOBHAS U JOIIOJIHUTENIbHAS JIUTepaTypa;

KOHCIIEKT 3aHATHUY 110 JUCLUIIJINHE;

Claupbl-Ipe3eHTallly U OPYro¥ METOOUYECKUHN MaTeprall, UCIIOIb3yEMEIN Ha 3aHATUAX;
MeTOAMYeCKre PeKOMEeH Ialliy 110 TOAT0TOBKe MUChbMEHHBIX PadoT, TpeOoBaHUS K UX
cofepxKaHUI U odpopMIIeHHIO (pedepart, scce, KOHTpOIbHasg padboTa) ;

(OHAEI OIIEHOYHEIX CPENCTB;

MeTOANYeCKre YKa3aHusl K BHIIOJTHEHUIO 1abopaTOPHEIX Pad0T Ol CTYAEHTOB;
MeTOAMYeCcKre peKOMeH Ialliy 110 TOATOTOBKE U 3aluTe KypCoBOU paboTH (IIPOEKTa).

12. ®oHJ OLIEHOYHBIX CPEICTB [JIsI MIPOBEIeHUsI IPOMEKyTOYHOH aTTeCTalluHu
00Yy4YaIOIIUXCS

QOH[ OLIEHOYHBIX CpencCTB pa3p868.TbIBaeTCH B COOTBETCTBHHU C JIOKAJIBHBIM dKTOM

yHuBepcuTeTa "[lonoxkeHue 0 (GOHME OIEHOUYHHIX CPEACTB" M SABISETCS IPUIOXKEHUEM
(ITpunoxenue A) K paboueli MporpaMMe OUCIUIIINHEL.

®OHO OLIEHOYHBIX CpencCTB [OJid IIPOBEOEHUIA HpOMe}KYTOIIHOfI aTTeCTalluu

06yqa101.unxc;{ 10 OUCLUIIIKAHE BKIIOYaeT B cebs:

IepeyeHb KOMIIETEHIIUM C YKa3aHUEM 3TaIoB X (OPMUPOBAHUS B IIPOIIECCE OCBOEHUS
00pa30BaTeIbHOM ITPOTPAMME;
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- OIMCaHMe II0Ka3aTelel U KPUTEPHUEB OIleHUBAHUS KOMIIETEHITUM Ha Pa3/IMYHBIX 3Tallax
X (OPMUPOBaHUS, OIMCAHKE KA/ OLlEHUBAHUS;

- THIIOBHIE KOHTPOJIbHBEIE 3a[laHMS UJIM WHBIE MaTepHasbl, He00OXOOUMEBIe [IJIST OLIeHKH
3HAHUU, yMEHUM, HABLIKOB U (M) OIBITA AeSATEIbHOCTH, XapaKTEPU3YIOIINX 3TAIbI
dhopMHUpPOBaHUSI KOMIIETEHIIMH B IIPOIIECCE OCBOEHMSI 00Pa30BaTEIbHOM IIPOrPaMMEI;

- MeTOMYEeCKHe MaTepualbl, OIpeensionlre IPoeqyphl OlleHUBaHUS 3HAHUM, YMEHUH,
HaBHIKOB ¥ (MJIM) OIIbITA AEeATEeIbHOCTH, XapaKTEePU3YIOIKX 3TAIbl (POPMUPOBAHUS
KOMIIETEHIINH.

II11s1 KaXXmoro pe3ybTaTa 00y4eHuUs 0 OUCHUIINIMHE ONpPeensioTCs IoKa3aTeNlu U

KPUTEPUU OIeHKH CHOPMHPOBAHHOCTH KOMIIETEHIIMM Ha PAa3/IMYHBEIX 3Talax HuX

dbopMupoBaHus, IIKAIbl ¥ IPOIEAyPHl OlleHWBaHUSA.

13. IlepeyeHb OCHOBHOM H [IONOTHHTE/ILHOH JINTEPATyPhl, HEOOXOTHMOM /IS
OCBOEHHUHU TUCIHUIIIUHBI

12.1. OcHoBHas nuTepartypa:

1. Babkos, B. FO. CoToBble cucTeMbl MOOMIBLHOM PaguoCBsI3U: yuebHOe Tocodue — 2-e
u3m., nmepepab. u gor. [OnekTponHw pecypc] / B. FO. Babkos, Y. A. LlukuH. - CII6. :
BXB-IletepOypr, 2013. - 432 c. : un. - ISBN 978-5-9775-0877-3 : b. 1.

2. ®okuH, I'puropuit AnekceeBud. [InaHUpOBaHKe CUCTEM MOOUILHOM CBSI3U
[SnekTpoHHBIN pecypc] : yaeOHOoe mocobue : B 2 4. / I'. A. ®okuH, B. FO. babkoB ; peil.:
C. b. Makapos, M. A. Cusepc ; OemepabHOE aTeHTCTBO CBsA3U, PegepanbHOE
rocygapCTBeHHOe 010fi2KeTHOe 00pa30BaTelbHOE YUpeXAeHNEe BEICIIETO
npodeccruoHanbHOro oopasoBanus "CaHKT-IleTepOyprckuil rocyqapCTBEHHBIN
YHUBEPCUTET TeIeKOMMYHUKalLXi uM. mpod. M. A. bonu-bpyesuua". - CII6. : CIIGI'YT.
4. 2 : Cetu UMTS. - 2017. - 111 c. : un. - 642.00 p.

12.2. [JononHUTENbHAS IUTEPaTypa:

1. By3sos, A. JI. YKB aHTeHHHI 011 paOUOCBS3H C MOOBUXKHLIMU 00BEKTaMH,
paproBelanus U TeneBunenHus [Tekct] / A. JI. By3os. - M. : Paguo u cBg3p, 1997. - 293
C. : un. - bubmuorp.: c. 287-290. - ISBN 5-256-01372-6 (8 mep.) : 25000.00 p., 25.00 p.

2. babkos, Banepuit FOpreBud. [IpoekTupoBaHme pafuoCeTell COTOBEIX CUCTEM CBSI3U
[9meKTpPOHHBIN pecypc] : MeTof. YKa3aHus K 1ab0paTOPHLIM padoTaM U MPaKTUUYECKUM
zansatusaM / B. FO. baOkos, A. B. Hukutuna, I'. A. ®okus ; peu. T. I1. Ka3aHIiesa ;
®enepanbHoe areHTCcTBO cBsA3u, [OYBIIO "CII6I'YT um. npod. M. A. bonu-bpyeBuua". -
CII6. : CITIOI'YT. Y. 1 : Cetu GSM (cmerr. 210402, 210405). - 2010. - 55 ¢. : un + taodmt.,
mpuil. : c. 49-54. - Bubmuorp. : ¢. 55 .- 105.28 p.

3. OCHOBHI yIIpaBlIEHUS MCIIOJIb30BaHHEM Pafii04acTOTHOTO crieKTpa [TekcT] : Hay4Hoe
uspganue / A. JI. By3os [u gp.] ; pen. M. A. BerxoBckuii ; peil.: A. C. Curos, O. H.
Macrnos, B. B. baputos. - M. : URSS. T. 2 : OGecneueHnue 371eKTPOMariuTHON
COBMECTUMOCTH paguocucteM. - 2012. - 552 c. : un. - ISBN 978-5-396-00401-6 : 961.43
p.

4. HukutuHa, Anekcanapa BuktoposHa. CeTu paguogocCTylia Y4eTBEPTOr 0 MOKOJIEHU .
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Cranpmaprt LTE : TexHomoruu u mpoienyps [Tekcr] : yueOHOe mocobue / A. B.
Hukutuna, A. E. PeixkkoB ; pen.: Y. A. HuxkuH, FO. C. [llunakos ; PenepanbHoe
areHTCTBO CBs3U, emepanbHOE rocyoapCTBeHHOEe 00pa3oBaTeIbHOE 0I0IKETHOE
y4pexkaeHue BLICIIEero npodeccruoHanbHOro obpa3oBanus "CaHKT-I1leTepOyprckuis
rOCy[apCTBEHHLIN YHUBEPCUTET TeIeKOMMYHUKanuy uM. mpod. M. A. bonu-bpyeBuda".
- CII6. : CII6I'VT, 2012. - 87 c. : un., tabmn. - 112.86 p. Ects aBTOrpad: 9k3. y3954 43 :
HukuTtrnaa, Anekcanapa BukTopoBHa; PriKKOB, AnnekcaHap EBrenbeBud

. Cetu cranpmapra LTE. Pa3BuTue TeXHONOTHN paguofoCTyna [IIeKTpoHHBIN pecypc] / A.
E. PeixkkoB [u mp.] ; pen.: C. b. Makapos, B. M. Yctumenko ; ®efep. areHTCTBO CBA3H,
®epep. roc. obpa3oBaTeNnbHOE OI0MK. yUupekaeHue BBICII. Tpod. oOpa3oBanus "C.-
[Tetepb. roc. yH-T TeneKOMMYHUKalui uM. mpod. M. A. bornu-bpyesuua". - CII6. :
CII6I'YT, 2015. - 254 c. : un. - bubnuorp.: c. 245-247. - ISBN 978-5-89160-118-5 (B
006:.) : 1637.89 p.

. brerxoBckuii, M. A. OCHOBEI IPOEKTUPOBAHUS LU(PPOBHIX PafiOPEIEeNHBIX TUHUMN CBSI3U
[OnekTponub pecypc] / M. A. Brexosckuii, FO. M. Kupuk, B. Y. u op. Hocos. - MockBa
: Topsyasa Jlunus-Tenekom, 2014. - 332 c. : un. - ISBN 978-5-9912-0309-9 : b. 1.

14. IlepeyeHsb pecypcoB HHPOPMATIHOHHO-TEIeKOMMYHUKAIIHOHHOH CE€TH
«AHTEpHET»

- www.sut.ru
- lib.spbgut.ru/jirbis2_spbgut

15. IlepeyeHb HHPOPMAIIHOHHBIX TEXHOIOTHH, HCIOIL3YEeMBIX IPH
OCyIlIeCTB/IEHHH 00pa30BaTe/ILHOI0 Mpolecca Mo JUCHUIUIHHE (MOIYII0),
BKJII0OUasi MepedeHb MPOrpaMMHOI0 odecnedyeHHsI H HHPOPMaIlHOHHBIX
CIIPABOYHBIX CHCTEM.

15.1. TIporpaMMHOe obecredeHne OUCIUIIINHEL:

- Open Office
- Google Chrome

15.2. MHpOPMALIMOHHO-CITPABOYHEIE CHCTEMBI:

- 9BC iBooks (https://ibooks.ru)
- 3BbC Jlans (https://e.lanbook.com/)
- OBC CIIoT'YT (http://lib.spbgut.ru)

[IporpammHoOe oOecmedyeHue mnabopartopuu: MATLAB v.7.11.0.584 (R2010b),
[Iporpammueil KoMmmiiekc ONEPLAN RPLS-DB RFP

16. MeTogu4yeckue YKa3aHHuA OIA OﬁyanOIlIHXCSI 10 OCBOCHHIO THCITHUII/INHBI

15.1. TInaHupoBaHHWEe W OpraHU3alus BpeMeHU, HeOOXOOUMOTO OJIST U3YUEeHUS

OUCITUIITINHBI
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BaXXHBIM YCJIOBHEM YCIEIIHOTO OCBOEHMS OUCIUNIUHHE «Pa3paboTKa pelleHui
ONTUMM3AlMKA Pa3BUTHUS CeTed MOOUJIBHOU CBA3U» SBIAETCS CO3OaHHE CHUCTEMBI
IpaBUIbLHON OpTraHM3allMy TPYyHa, IO3BOJSIOINIEN pachpenenuTb yueOHYI0 HArpy3Ky
PaBHOMEPHO B COOTBETCTBUHU C TpaduKoM 006pa30BaTeIbHOTO Mpollecca. bombInyio moMo1lb
B 3TOM MOXKET OKa3aTh COCTaBJIeHHE IJlaHa paboTH Ha CeMeCTp, MecCsl], HeJenio, JeHb.
Ero Hanuume MO3BONUT MOAYUHUTH CBOOOOHOE BpeMS IesAM y4eOwl, TPyAUTHCS Oomee
ycnemHo U 3¢pdpekTuBHO. HyKHO OCYyIIECTBISATh CAMOKOHTPOJIb, KOTOPHIM SBIAETCS
He0OXOOMMBIM YCJIOBUEM YCIeIIHOW y4eOnl. Bce 3amaHus, BKIO4Yasi BRIHECEHHBIE Ha
CaMOCTOSATENbHYI0 PabO0Ty, PEKOMEHAYEeTCS BHIIIONHATbH HEIOCPeNCTBEHHO IIOCIE
COOTBETCTBYIOIIET0 ayfUTOPHOrO 3aHATUSA (IeKUuH, NPaKTU4YEeCKOr0 3aHATHUA), UTO
CIocoOCTByeT NydIlleMy YCBOEHMIO MaTepuaa, I03BOJISeT CBOEBPEMEHHO BBISBUTH U
YCTPaHUTh «IIPOOEIb» B 3HAHUAX, CUCTEeMaTU3MPOBaTh paHee MPOUIeHHBIN MaTepral, Ha
€r0 OCHOBE NPUCTYIIUTE K OBJIafIEHUI0 HOBHIMU 3HAHUSIMU 1 HaBBIKaMU.

CucTteMa YHUBEPCUTETCKOTO 00yUeHUSI OCHOBHIBAETCSA Ha PallMOHAIbHOM COYETaHUU
HECKOJbKUX BUIOB Y4eOHHIX 3aHATHUN (B MEePBYI0 ouepedb, JIEKIUM M NPAaKTHUUECKUX
3aHsATHM), paboTa Ha KOTOPHIX 00/IagaeT OnpeneieHHON CIeln(pUKO.

15.2. IToaroToBKa K JIEKLIUASAM

3HAKOMCTBO C OUCLUIIIMHON ITPOUCXOOUT YXKe Ha MEepPBOM JEKIUH, TOe OT CTydeHTa
TpebyeTcst He MPOCTO BHUMaHUE, HO U CaMOCTOSITeNIbHOe 0opMIIeHne KOHCIeKTa. [1pu
paboTe ¢ KOHCIIEKTOM NEKIUN He0OXOOUMO YUUTHBATL TOT (AKTOpP, YTO OJHU JEKIUU
[AI0T OTBETHl HA KOHKPETHHIE BOIIPOCH! TEMEI, APYTHE - JIULIb BHIABIAIOT B3aUMOCBSA3U
MeXIy SIBJIEHHUSMH, IIOMOTas CTYOEHTY IMOHSATh T'IyOMHHBIE HPOIECCH Pa3BUTHUS
M3y4aeMoro IpefMeTa, KakK B MCTOPUM, TaK M B HACTOSIIEe BpeMs.

KoHCcmekTUpoBaHUE JEKLUUU - CJO0XKHBIM BUI BY30BCKOU aymgUTOPHOM paboOTHI,
Ipeamnoaraliiui WHTEHCUBHYI YMCTBEHHYIO HOEeSTelIbHOCTh CTyoeHTa. KOHCIEKT
SIBJISIETCS TIOJIE3HBIM TOT{Ia, KOTHa 3aliCcaHo caMoe CYIIeCTBEHHOE U CHEeNTaHO 3TO CaMUM
oOyuawmumcsa. He Hago cTpeMuThCs 3amucaTh [OCJIOBHO BCHIO JeKnuio. Takoe
«KOHCITEKTHPOBaHKE» MMPUHOCUT OOJIbINE Bpema, YeM IMoib3kl. Ilemecoo6pa3Ho BHadase
IIOHSITh OCHOBHYIO MBICJIb, M3JIaTaeMyI0 JIEKTOPOM, a 3aTeM 3alucarth ee. 2KenaTenbHO
3alMUCh OCYIIECTBNSATh HAa OOHOMW CTPAHUIlE JTUCTA WX OCTABNSAS IOJS, Ha KOTOPHX
03Hee, IPU CAMOCTOSITEJIbHOM pad0Te C KOHCIIEKTOM, MOXKHO CeNlaTh [OMOIHUTE IbHEIE
3aIMKCH, OTMETUTD HETIOHSITHEIE MECTA.

KoHCIEeKT NeKnuu aydine Ioapas3fesaTh Ha MYHKTH, coOmiogas KPacHYI0 CTPOKY.
9toMy B OOnbIION cTemeHu OymyT cmocoO6CTBOBAThH BOMPOCH IjlaHa JIEKIUH,
IpenloXeHHble penonaBaTensaM. Crnenyetr oOpaliaTh BHUMaHUEe Ha aKI[€HTHI, BEIBOMEI,
KOTOPHIE [eTaeT JIEKTOP, OTMedasi Hanboree BaXKHEIE MOMEHTHI B JIEKIIMOHHOM MaTepHaje
3aMeYaHUsIMU «BaXXHO», «XOPOIIO 3allOMHUTL» U T.II. MOXKHO [IeJlaTh 3TO U C IIOMOIIIbIO
Pa3HOIIBETHHIX MAPKEPOB UM PYYEK, IOTUYEPKHUBas TEPMUHLL U OIIPENETIeHUS.

Ilenecoob6pa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, ab0peBUaTyp u
cuMBooB. OgHAKO MpH JanbHeuIel paboTe ¢ KOHCIIEKTOM CUMBOJIBL JIy4Ille 3aMEHUTh
OOBIYHBIMU CJIOBaAMHU [IJis OBICTPOTO 3PUTENLHOTO BOCHPUSTHUS TeKcTa. PaboTas Hap
KOHCIIEKTOM JIEKIIUH, BceTrma He0OXOOUMO MCIIOJIb30BaTh HE TOJMbKO YyUeOHUK, HO U TY
JIUTEPATypPy, KOTOPYIO MOIOTHUTEIFHO PEKOMEHIOoBaN JIeKTOP. IMeHHO TaKasl cepbe3Hasd,
KpomoTnuBasi paboTa C JNEeKUUMOHHBIM MaTepHalioM I03BOMUT TIy0OKO OBIAMETh
TEOPEeTUYECKUM MaTepUajioM.
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15.3. IloaroToBKa K NpPakTUUYECKUM 3aHATUIM

TmjaTenbHOE NPOAYMBIBaHKWE M H3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
npopaboTKe MPOMAEHHOT0 MaTepuana (MaTepuana JIeKIU#, MpaKTUYeCKUX 3aHATHUH), a
3aTeM u3y4deHus 00s3aTeNbHOU U [OMONTHUTENHHON TUTEPATYPhl, PEKOMEHIOBAHHOU K
OaHHOU TeMe.

Pe3ynbTaT Takoil paboOTH HOMKEH MPOSIBUTHCSA B CIOCOOHOCTH CTyAeHTa CBOOOMHO
OTBETUTb Ha TEOpETHUUYECKHe BOIPOCH MpPaKTHKyMa, €r0 BBHICTYIJIEHUHW U y4aCTHUU B
KOJIJIEKTUBHOM OOCYXKIOEHWH BOMPOCOB HM3y4yaeMOUW TEMBI, MPaBUIbHOM BHIIIOIHEHUHU
IIPAKTUYECKUX 3aJaHUM U KOHTPOJIbHEIX PadoT.

Heo0xomuMo MOHUMAaTh, YTO HEBO3MOXKHO BO BpEMS ayOUTOPHBIX 3aHATUU U3T0XKHUTh
BECh MaTepHasl M3-3a JUMHTA aygJUTOPHBIX YacCOB, U NPU H3YYEHUU OUCHUNIUHEI
HEeI0CTaTOYHO KOHCIIEKTOB 3aHATHM. [103TOMy camocTosiTeNNbHAsA paboTa ¢ yueOHUKaMU,
yueOHBIMU TOCOOMSIMU, HAY4YHOW, CIPAaBOYHOM JNHUTepaTypold, MaTepuallaMu
IepUOANYEeCKUX M3TaHuil u MHTepHeTa ABnseTcsd Haubomee 3QPEKTUBHEIM METOOOM
MIOTy4eHHUS OOMOTHUTENbHBIX 3HAHUM, TO3BOISET 3HAUNTEIbHO aKTUBU3HUPOBATh MIPOIECC
OBJIafleHusI WH@POpMaIluen, crnoco0CTByeT Goyee raIy00KOMY YCBOEHHUIO M3y4aeMOTO
MaTepuana, GopMUPYET Yy CTYOEHTOB CBOe OTHOINEHME K KOHKPETHOM Ipobieme.

15.4. PekoMeHpaluu 1o paboTe ¢ TUTEPaTypOr

PaboTy c nuTepaTypoi Ienecoodpa3Ho HavyaTh C U3yUyeHUs: obuux paboT mo teMe, a
TakXe y4eOHUKOB U y4eOHBIX mocoOuil. [lanee peKOMeHAyeTCs MepeuTu K aHalnu3y
MoHoOrpaduit 1 cTaTel, pacCCMaTPUBAIOIINX OTHENIbHEIE aCIIeKTHl Po0IeM, U3y4aeMbIX B
paMKax Kypca, a TakxXe opuIMaIbHBEIX MaTepruaaoB U HeOMyO0JIUKOBAHHBIX JOKYMEHTOB
(Hay4HO-UCCIeloBaTenbCKue PaboThl, MUCCEePTAIlNU), B KOTOPHIX MOTYT COMepXKaThCs
OCHOBHBIE BOIIPOCH U3y4aeMOou MPOOIIEeMEL.

Pa6oTy ¢ MCTOYHMKAMHU HAJ0 HaYMHATh C O3HAKOMUTEJILHOTO YTEHHS, T.e.
IIPOCMOTPETH TEKCT, BEIAETISS €r0 CTPYKTYPHBIE eAUHULIEL. [Ipy 03HAKOMHUTEILHOM YTEHUU
3aKjlaflKaMyd OTMeYaloTCS Te CTPAHHUIb, KOTOphkle TPeOyioT 06ojiee BHUMATEJIbHOTO
n3y4yeHUus. B 3aBUCUMOCTH OT pe3y/lIbTaTOB O3HAKOMUTEJIbHOTO UYTEeHUS BHIOMpAEeTCs
nanbHeHmuu crocod paboThl ¢ UCTOUHMKOM. Ecnu Ojsi pa3pelneHus MOCTaBIeHHOU
3amauu TpeldyeTcs ulydeHrWe HEKOTOPHIX pparMeHTOB TEKCTa, TO MCIIOIb3yeTCS METO[
BHIOOPOYHOTO uTeHusI. Ecu B KHUTe HET mogpoOHOro OrjaBlieHHs, ClelyeT o0paTUTh
BHUMaHNe y4eHNKa Ha IIpeIMEeTHhIE U UMEHHBIE YKa3aTelH.

M30paHHble pparMeHTH WU BeCh TEKCT (€CJIM OH I[eJIMKOM MMeeT OTHOIIeHHe K
TeMe) TpeOyl0T BOyMYHBOIO, HETOPOIIJIMBOTO YTEHUS C «MBICIIEHHOM ImpopaboTKOoii»
MaTepuaia. Takoe YTeHMe IpeNoaraeT BrgeneHue: 1) rmaBHOTO B TEKCTE; 2) OCHOBHBIX
apryMeHToB; 3) BEIBOJOB. Ocob60e BHMMaHUe CliefyeT 00paTUTh Ha TO, BEITEKAET TE3UC U3
apryMeHTOB unu HeT. Heob6xomuMo TaKxke MMpPOaHaNIU3UPOBATh, KakKue U3 YTBEPXKIEHUU
aBTOpa HOCSAT MpoOJeMaTUUYHBIM, TUIOTETUYECKUM XapaKTep M YJIOBUTb CKPHITHIE
BOIIPOCHI.

[ToHSITHO, 4YTO yMeHHe TaKuM 00pa3oM paboTaTh C TEKCTOM NPUXOOUT AanekKo He
cpaldy. Haumnyumu# cnoco® HayuyuThCS BHIAENSITH T'JTaBHOE B TEKCTe, YJIaBIUBaTh
npoOjieMaTUYHBIM XapakTep YTBEPXKOEHUW, OaBaTh OL[EHKY aBTOPCKOM MO3ULUHU - 3TO
CPaBHUTEJIbHOE YTEeHUeE, B X0Ie KOTOPOTO CTYOEeHT 3HAKOMUTCS C PA3MUYHBIMU MHEHUSIMU
II0 OOHOMY ¥ TOMY K€ BOIIPOCY, CpPaBHHBaAeT BeCOMOCTh M N0Ka3aTEeIbHOCTh apIyMEHTOB
CTOPOH U fieslaeT BEIBOM O HauOosbinel yOequTeIbHOCTH TOM UM MHOU ITO3ULIUY.
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Ecnu B nuTepaType BCTPEUYATCSA Pa3Hble TOUYKYU 3PEHUS 10 TOMY UJIM UHOMY BOIIPOCY
13-3a CJIOKHOCTHU IPOIIEAIINX COOLITUM U IIPABOBLIX SIBIIEHUM, HENb3sT UX OTBEPTaTh, HE
pa3obpaBmuchk. [Ipy HaTUYUM PACXOXKOEHUU MeXOy aBTOpaMu HeoOXOOWMO HaWTHU
palyoHanbHOE 3€ePHO yV KaXKOOTr0 M3 HUX, YTO MO3BOJIUT T'Iy0Ke YCBOUTH NMpEeAMET
n3ydyeHus u 6ojiee KPUTUYHO OIleHUBATh U3ydaeMble BOIPOCH. 3HAKOMSCh C 0COOBIMU
MO3UIUSIMU aBTOPOB, HYKHO ONPENeNsATh UX CXO0XKUe CYyKOEeHHUs, apT'yMEHTHI, BEIBOAHL, a
3aTeM CpPaBHMBATh UX MeXIy co00M U MPUMEHSTh U3 HUX Ty, KoTopas 0ojiee ybeouTebHa.

CnepyomuM 3TanoM paboTe ¢ MTUTepPaTyPHBIMUA UCTOYHUKAMU SIBISETCS CO3[aHue
KOHCIIEKTOB, (PMKCHUPYIOIINX OCHOBHLIE TE3UCH W apTyMEeHTH. MOXKHO AeNlaTh 3alliCH Ha
OTHOENbHHIX JINCTAX, KOTOPHE MOTOM JIETKO CHCTEMATH3UPOBATh MO OTHENILHEIM TEMaM
M3y4aeMoro Kypca. [Ipyroi crmnocob - 3TO BefleHNe TeEMaTUYEeCKUX TeTpafei-KOHCIIEKTOB
II0 OMHOM KakKou-nmubo TeMme. bonbinue cnenuanbHble PabOTH MOHOTpPad@HUYeCcKOTO
XapakTepa Imenecoodpa3HO KOHCIIEKTHPOBATb B OTHEJIbHEIX TeTPadsax. 3[Mech BaxKHO
BCIIOMHUTB, UYTO KOHCIIEKTHI IIAIIYTCS Ha OJHOU CTOPOHE JIUCTA, C MOJISIMU U JOCTAaTOYHBIM
IJIsl UCIIPABJIEHUS ¥ PEMapOK MEeXCTPOUYHBIM PACCTOSHHEM (3TH IpaBuIa COOITI0OOAI0TCS
sl ynoOCTBa peflakTupoBaHus). EC/IM B KOHCIIEKTaX IPHUBOOATCS IUTATEL, TO HEIIPEMEHHO
DOIXKHO OBITh HAHO YKa3aHUe Ha MCTOYHUK (aBTOP, Ha3BaHUE, BHIXOJIHBEIE MaHHBIE, Ne
CTpaHuIlH). BriocnencTeuu 3Ta nHGOPMAIY MOXKET OBITh MCII0Ib30BaHa IIPU HAlTMCAaHUHN
TeKCTa pedepaTra WA APYroro 3aJaHus.

TakuMm o6pa3om, Tpu paboTe C UCTOYHHUKAMU U JIUTEPATyPOU BaXKHO YMETh:

- COIIOCTaBNATh, CPaBHUBATH, KIaCCU(MUIUPOBATh, TPYNIUPOBATh, CUCTEMATU3UPOBATh
“H(OpPMAIIKIO B COOTBETCTBUM C ONpefeleHHOM y4eOHO! 3aiauel;

- 0000111aTh MOJTYYEeHHYI0 HMH(POPMAIIXUIO, OIIeHUBAThL IPOCIYIIAHHOE U TPOYUTAHHOE;

- (pmKCHUpOBaTh OCHOBHOE COfiepKaHue co001IeHu; GOpMyIupPOBaTh, YCTHO U IHCHbMEHHO,
OCHOBHYIO HU[IeI0 COOOIEHHUS; COCTABISATH IJIaH, GOPMYIMPOBATh TE3UCH;

- TOTOBUTH U IPE3€HTOBaTh Pa3BEPHYThHIe COODIIEHUS THIla OOKIIafa;

- paboTaTh B pa3HHIX pexXruMax (MHIUBUAYAJIbLHO, B IIape, B IPYIIIE), B3AUMONENUCTBYS OPYT
C OPyroM;

- II0JIb30BAThCSA PedepPaTUBHBIMYU U CIIPABOYHBIMU MaTepHUalaMu;

- KOHTPOJIMPOBAThL CBOU [IEMCTBUS U NEUCTBHS CBOUX TOBAPUINEH, 00bEKTHBHO OI[€HUBATh
CBOM [IEMCTBUS;

- obpalaThCs 3a IOMOIIbIO, MOMONTHUTENLHEIMU Pa3bsSICHEHUSIMHU K IMPeNnofaBaTerio,
OPYTUM CTyOeHTaM;

- TI0JIb30BAThCSA JIMHTBUCTUYECKOUW UM KOHTEKCTYaJbHOU AOTrafgKoHu, CJIOBapsiMH
PA3NIMYHOTO XapaKTepa, Pa3IMYHOr0 poja MoACcKa3KaMH, OIIOPaMM B TEKCTe (KITI0YeBhIe
CJI0Ba, CTPYKTYypa TEeKCTa, IIpeABapsouas nHhopManus u ap.);

- HCIIOIb30BaTh IIPU TOBOPEHUM U MHCbMe Iepudpas, CAHOHUMUYHLIE CPENICTBA, CJI0Ba-
OTMCaHUs OOIIUX MOHSATHM, PA3bsICHEHUS, TPUMEPHI, TOTKOBAaHUS, «CIIOBOTBOPYECTBO»

- TIOBTOPSITH UJHU Nepedpa3upoBaTh PEIUIUKY co0eceqHWKa B MOATBEPXKIEHUY TOHUMAaHUS
ero BLICKa3bIBaHUS UIIA BOIIPOCA;

- 00paTUTHLCS 3a MOMOIIBLIO K COOeCEeTHUKY (YTOYHUTD BOIIPOC, TIEPECIIPOCUTE U AP.);

- UCIIOJIb30BaTh MUMHUKY, XKECTH (BOOOIIe X B Te€X CIydasix, KOrfa S3bIKOBEIX CPEOCTB He
XBaTaeT IJIs BEIPAXKeHUS TeX UM UHBIX KOMMYHUKATUBHEIX HAMEPEHUH).

15.5. [TogroToBKa K IpoMexkKyTOYHOU aTTeCTaLluu
[Tpy IOATOTOBKE K IPOMEXKYTOUYHOU aTTeCTalluu Liefiecoo0pas3Ho:
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- BHUMATEIbHO M3Y4YUTh NepeuyeHb BOIPOCOB M OMPENeNuTb, B KaKUX MCTOYHMKAX
HaXO[SITCS CBeOeHMs, He0OX0UMbIe [7IT OTBETA Ha HUX;

- BHMMATEJIbHO IMPOYUTATh PEKOMEHIOBAHHYIO TUTEPATYPY;

- COCTaBUTh KpaTKHe KOHCIIEKTH OTBETOB (IIJTaHEl OTBETOB).

17. MaTrepHaIbHO-TEXHHYECKOe 00eclieueHHe THCIHIITHHBI

PAOHOCBI3U

Tabnumna 11
No HaumeHoBaHHe clieIHATU3HPOBAHHBIX
o o HanmeHoBaHHE 000PYyI0BaHHS
o/ ayIUTOPHH U TabOpaTOpPUH
1 [lekuKMOHHasA ayoUTOPUS Aynvo-BUIE0 KOMILJIEKC
AyIUTOPHUY OJ151 TPOBEOEHUS TPYIOBHIX U
2 YAHTOPHH [ p A py Aynro-BUe0 KOMIIJIEKC
[IpaKTU4YEeCKUX 3aHATUN
3 |KOMIIBIOTEPHBIM KJTaCC [IepcoHaANbHBIE KOMIIBIOTEPHI
AyouTOpus A1l KYpCOBOTO U OUIIJIOMHOTO
4 [FYRHTODHA I yp A [TepcoHanbHBIE KOMIIBIOTEPHI
[IPOEKTUPOBAHUSI
5 |AyguTopus Ojisi CAaMOCTOSITeIbHOM PabOTHI KoMIbIOTEpHas TEXHUKa
6 [YuTanbHBIN 3a1 [TepcoHaIbHBIE KOMIIBIOTEPHI
7 JlabopaTopus IIaHUPOBAHUE CETEM MOIBUKHOM JlabopaTopHbIe CTEHH (YCTaHOBKH)

KOHTPOJIbHO-U3MEPUTEIbHbIE TPUOOPH!
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