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1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

Llesnpio mpenojaBaHusl JUCUMILIMHBL SIBJISETCA: M3Y4YEHHE CTyIEHTaMH OCOOEHHOCTEeH Io-
CTPOEHHUsI COBPEMEHHBIX CHcTeM MOOWIbHOU cBs3u (CMC), mpemnocTaBisionux pa3HOOOpa3Hbie
YCIIYTY CBSI3M MOOWJIbHBIM M (PMKCHPOBAHHBIM a0OHEHTaM, a TaKXke OCOOEHHOCTEH TEeXHUYECKUX
xapaktepuctuk CMC pa3innyHbIX CTaHIAPTOB. B pe3dysbrate n3yyeHus JUCLMILIMHBL y CTYJIEHTOB
JOJUKHBI  c(popMHUpOBAaTbCA  3HAHUA, YMEHMS M HaBBIKM, [IO3BOJIAIOLIME  IPOBOJUTH
CaMOCTOSITE/IbHBI aHAJM3 OCHOBHBIX KaK MHTErPaJbHBIX XapPAKTEPUCTUK (PYHKIMOHUPOBAHUS
(XP) CMC, T1ak u XP TpakToB, yCTpPOWCTB U OJOKOB, BXoisAummx B coctaB CMC. Uzyuenue
OCYILECTBJISIETCS Ha OCHOBE AEWCTBYIOLIET0 POCCHICKOIO 3aKOHOAATENbCTBA W HOPMATUBHO-
NpaBOBOM 0a3bl TOCYJApCTBEHHOTO PETYJIUPOBAHMS IJIEKTPOCBS3H, OPraHM3alMOHHO-TIPABOBOTO
obecriedyeHns CO3aHusI U (PYHKIIMOHUPOBAHUS CETEl M CUCTEM MOOMIILHOM CBSI3H.

3a11aq1/1 N3y4YCHUA TUCHUIIIINHBI:

B pesynbrare u3yuyeHWs OUCHUIUIMHBI CTYIEHT AOJDKEH: 3HaTh: ® (PU3MYECKHME OCHOBHI M
TEXHUYECKHE BO3MOKHOCTH COBPEMEHHBIX TEXHOJIOTMI MOOWJIBHOW CBSI3H; ® TIPUHIIMAIIBI PaOOTHI
n3ydaemMbiX (DYHKIIMOHAJIBHBIX YCTPOWCTB, OJOKOB W TpakToB B cocraBe CMC um moHuMmarh
(puznueckue npoueccel, Npoucxosiye B HUX; ® Metosl aHamm3a XP CMC, GpyHKIMOHABHBIX
YCTPOKCTB, OJIOKOB M TPAaKTOB B MX COCTaBe, OCHOBAHHBIC HA WCIIOJH30BAHUU BEPOSTHOCTHBIX
METOJIOB ; ® IMPHUHLIMIIBI TOCTPOEHUSI Pa3MYHbIX BAPUAHTOB (PYHKIIMOHAJBHBIX U CTPYKTYPHBIX
cxem noacucteM CMC u ycTpOWCTB B HMX COCTaBe, IMOHMMATh TNPUYUHBI BIUSHUS TTOMEX
Pa3IMYHOTO BUAA HA OCHOBHBIE MOKa3aTeld U CTaOWIbHOCTh MapameTpoB u3ydaembix CMC B
IIEJIOM M €€ OT/IeJIbHBIX JIEMEHTOB; ® MPUYMHBI BO3HUKHOBEeHUs HeycTonunBon padoret CMC ¢
COTOBOHM CTPYKTYpOil; ® CHOCOOBI OLIEHKU YCTOMYMBOCTH KaHaioB cBsi3u B CMC; ¢ OCHOBHbIE
METO/IbI pacueTa SHepreTHIeCKUX rnapamMerpoB pagroodopynoBanuss CMC pa3nuyuHBIX CTaHAAPTOB
; ® 00JIaCTU TIPUMEHEHMS, TUIBl KOHTEHTa W TpeOOBaHUS K KAauyeCTBY YCIyT, OOECIIeYMBAEMbIX
Pa3IMYHBIMHA COBPEMEHHBIMU TEXHOJIOTUSIMA MOOWJILHOW CBSI3H; ® POJIb U MECTO OPraHU3aIlMOHHO-
NIPAaBOBOTO OOecreYeHus1 co3IaHust U (PyHKIIMOHUPOBAHUS CETEH M CUCTEM MOOWJIbHOW CBSI3U; ®
OpraHu3aIvIo0 JIEATEILHOCTH, CBSI3AHHYIO C pa3MeEIleHHeM COOPYXKEHUH W CPelICTB MOOWILHOM
CBSA3U. YMEThb: ® BbIOMpaTh Ha MPAKTHKE TUI COBPEMEHHOW TEXHOJOTUHU [UIsl OpraHu3aluu
MOOWJILHOW CBSI3M KOHKPETHOTO TPOEKTa; ® pa3padaThiBaTh M OOOCHOBBIBATH COOTBETCTBYIOIIINE
TEXHUUYECKOMY 3a/IaHUI0 U COBPE-MEHHOMY YPOBHIO Pa3BUTHSI TEOPUU M TEXHUKU CTPYKTYpPHbIE
CXEMBI CUCTEM CBSI3M M aPXUTEKTYpPy COOTBETCTBYIOIIMX MOOUJIBHBIX CETEd C Y4eTOM YCJIOBHH UX
9KCIUTyaTallK, BKJIIOYash TpeOOBaHUs SKOHOMHUKH, KA4eCTBa IMPEJOCTABJISIEMbIX YCIYT, OXpaHbI
TPy/Jla ¥l OK-PYyKalolel cpepl; * 0O0CHOBAHHO BHIOMPATh (hyHKIIMOHAJIBHBIE OJIOKU CUCTEM U CeTel
CBSI3U C YYETOM Tpe- OOBaHMIA JICKTPOMArHUTHOM COBMECTUMOCTH, TEXHOJIOTUYHOCTH, Y100CTBA U
HaJIe)KHOCTU IKCIUTyaTalluy, SKOHOMUYECKON U CHEKTPAIbHON 3 (PEKTUBHOCTH; ® OCYIIECTBIISTD
pacyer WM OOOCHOBaHHBI BHIOOpP 3HAUYEHUI MapamMeTpoB (DYHKIMO- HAJbHBIX OJIOKOB CHUCTEM
CBSI3M HAa OCHOBE pe3yJIbTaTOB aHaM3a TpeOOBAaHWH Ile- Ha/KauyecTBO. ® OOBSICHSATH (pU3MUIecKoe
HazHaueHue 3jemMeHToB CMC u BiIMsIHME HMX MapaMETpPOB HAa 3JIEKTPUUECKHE NapaMeTpsl U
YaCTOTHBIE CBOMCTBA KaHAJIOB CBSI3W Pa3IMYHOro HasHaueHus B cocrae CMC ; * mpuMeHsTh Ha
MIPaKTUKE BEepOATHOCTHbIE MeToAbl aHam3a XP CMC B 11eJIoM U yCTPOWCTB B UX COCTaBe ; ®
BBITIOJTHATH PAcUeThl, CBA3AHHBIE C BHIOOPOM PEXKHMMOB PaOOTHI U OIpeeIeHUeM ONTUMAIbHBIX
napaMeTpoB paguooOOpyJOBaHUs M YCTPOWCTB ImdpoBoro Tpakta B coctae CMC ; o



(popmupoBats ontumanpHyl0 CTpyKTypy cereBbix CMC c wnenblo ynydmenusa ux XP um poc-
TUXKEHUS MaKCUMAaJIbHBIX BO3MOXHOCTEH, 3aJI0OKEHHBIX B KOHKPETHYI0 ucnojib3yemyio B CMC
TEXHOJIOTMI0O MOOWJIbHOW CBSI3M ; ® MPOBOJUTH KOMIBIOTEPHOE MOJEIMPOBAHUE W YydeOHOe
npoektupoBaHue cotoBbix CMC, a Takke MMeTh NpPEeACTaBI€HUE O METOAAX KOMIIbIOTEpHOM
ONTHMHU3ALMM TPU PEIIEHUM Ha- 3BaHHBIX 33714 ; ® IOJb30BaThCs CIIPABOUHBIMU MapaMeTpamMu
CTQH/IAPTOB COBPEMEHHBIX TEXHOJIOTHM MOOWIBHOW CBSI3M TPH MPOESKTUPOBAHUU MOOWMJIBHBIX
TEJICKOMMYHUKAIIMOHHBIX CHCTEM W ceTeil; BiaseTb: * NepBUYHBIMM HaBBIKAMHM BbIOOpa
(byHKIIMOHATBHBIX OJIOKOB CHCTEM CBSI3M U MX OOBEIMHE-HUS Ui COBMECTHOW padOTHI IpH
COCTaBJIEHUM IPOEKTa CHCTEMBbl, €ro peayM3aliid U TEXHUUYECKOM SKCIUTyaTalluH; ® HaBbIKAMU
IUIAHUPOBAaHUSI MMUTALMOHHOIO U aNNapaTHOIO JKCHEPUMEHTa, IPOBOJUMOIO C IIEJIbIo
9KCMEPUMEHTAJIbHOW OLEHKM OCHOBHBIX XapaKTEpUCTHK KadyecTBa (PYHKUMOHMPOBA- HUsA
YCTPOWCTB M CHUCTEM, MOCTPOEHHBIX Ha OCHOBE MOOWJIbHBIX TEXHOJOTHH. ® CHOCOOHOCTBHIO
UCIIOJIb30BaTh HOPMATHBHYI0 UM IPaBOBYIO JIOKYMEHTAIMIO, XapaKTepHYI /s 00JacTu
MH(OKOMMYHUKAIMOHHBIX TEXHOJIOTUI U CUCTEM CBS3M (3aKOHbI PP, TeXHU- YecKUe periiaMeHThl,
MEXIYHApOIHBIE W HAUMOHAIbHBIE CTaHAAPTHI, pekoMeHpauuu MCD, craHmapTel CBA3H,
IPOTOKOJBL, TepMuHojorvio, Hopmbl ECKJl u T.A.,, a Takke OOKyMEHTa- IMI0 IO CUCTEMaM
kavectBa padorsl npennpusaTuii) (IIK-3); ¢ - HaBbIKaMu YTeHHs] U U300paXEHUs CTPYKTYPHBIX U
(pyHKLIMOHATIBHBIX cXeM 371eMeHTOB U ycTporcTB CMC, NOCTpPOEHHBIX Ha OCHOBE COBPEMEHHBIX
TEXHOJIOTMI MOOWJIBHOM CBSI3M ; * - HAaBBIKAMM COCTaBJICHWs SKBUBAJIEHTHBIX CXeM Ha Oase
CTPYKTYPHBIX CXE€M H3ydaeMbIX 371eMeHTOB U ycTpoilcTB CMC pa3inuuHbIX CTaHJApTOB ; ® -
HaBblkaMu mpoektupoBaHus cered CMC pa3iMyHBIX CTaHZAPTOB M pacyeTa UX OCHOBHBIX
1apamMeTpoB B TUIOBBIX CHTYalMsX (DYHKIIMOHWPOBAHUS ; ® - HABBIKAMHU PAOOTHI C KOHTPOJIBHO-
M3MEPUTENIbHOM armapaTypou

1.2. MecTo aucuuniannsl (MoayJsi) B crpykrype OII

I[I/ICLII/IHJ'II/IHa <<HpOGKTI/Ip0BaHI/IC, CTPOUTEJILCTBO CHUCTEMBI MOOWJILHOU CBS3U» OTHOCHUTCH K
BapI/IaTI/IBHOIU/I qyacTu HpO(l)eCCI/IOHaJIbHOFO OUKJIa JUCHUITIINH yqe6Horo IIaHa MOAI'OTOBKH
6aKanaBpa IO HAITPaBJICHHUIO ITOATOTOBKU

1.3. O6beM AUCHUIINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/I0B yueOHOM
padoThI
OO0mas TpygoeMKOCTh JTUCIAIUTMHBL (MOJIYJIsI) COCTaBJIsAeT 8 3aueTHHIX(bie) eauHUI(bl), 288
YacoB.

Bugp! 3anATHI Cemectp 5 Cewmectp 6 Bcero yacos
Oo1ast Tpy10eMKOCTb 288
AyuropHsle 51 48 99
3aHATHSA, B T.U.
Jlexmmonnsle (JIK) 34 16 50
[TpakTrueckue 17 16 33
(cemunapckue) (I13,
C3)

Jlabopatopusie (JIP) 0 16 16




CamMocrosTenpHasa 57 96 153
paboTa CTyJeHTOB
(CPO)

dopma 3auer DK3aMeH 36
MIPOMEKYTOUHOU
aTTecTally B
cemecTpe

KypcoBas padora KII
(KypcoBO1 ITPOEKT)
(KP, KIT)

2. [IepedyeHb IIAHHPYEMBIX Pe3yJIbTAaTOB 00yUYEHHS MO JUCHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJbTaTaMH 0CBOEHHsI 00pa30BaTeJbLHON MPOTrPaMMbl

[Tnanupyemble pe3yIbTaThl OCBOEHHUST 00pa30BaTeIbHON [Tnanupyemble pe3yabTaThl
MPOrpamMmmbl 00yueHHUs 1O TUCLUILIMHE
Kopg u Wuavkatopsl JOCTHXKEHUS JlecKpunTOpkl: 3HAHUS, YMEHUSI,
HanuMEHOBaHUE KOMITeTEeHIuH, (h)OPMHUpPYEMbIE B HABBLIKU U (W) OIIBIT JeATEILHOCTH
KOMIIETEHLIN paMKax JUCHUTLIMHBI
I1K-2 Crocoben 3KCIUTyaTaluu u | 3HaTh: 3Haer TIPUHLMIIBI
Pa3BUTHIO TPAHCIOPTHBIE CETH M | IMOCTPOSHMS U pabOTHI CETH CBS3HM U
CeTH mMepefavyd [aHHBIX, BKJIOYas | HIPOTOKOJIOB CUTHAJIN3allVN,
CeTH PaAMOAOCTYIA, CIIyTHUKOBBIX | MCIIONB3YyeMBIX B CETAX  CBSI3M;
CHCTEM, KOMMYTALIMOHHBIX | OCHOBBI CIYTHUKOBBIX TEXHOJIOTHUH,
MOJICUCTEM U CETEBBIX MIaT(hOPM WCTOJIb3YeMbIX Ha TPaHCIOPTHOU
ceru, INPUHLIMIIBL ~ TIOCTPOEHUS
CIYTHUKOBBIX ceTen CBSA3U,
3aKOHOJIAaTEIbCTBO Poccuiickoi

degeparii B 00J1aCTH  CBSI3H,
NpeIOCTaBJIeHUs]  YCIYT  CBSI3H,
CTaHzapTel B 00JaCTH KadyecTBa
YCIIYT CBSI3M;

YMmers:  VMeer  OCyLIECTBIIATH
KOH(UTYPALIMOHHOE "
napamMeTpuyeckoe  IJIAaHMPOBaHUE
TPAHCIIOPTHBIX ~CETed W  CeTel
nepeaud JaHHBIX, AHAJIM3UPOBAThH
KayecTBO pabOThl TPAHCIIOPTHHIX
ceTell M ceTedl mepelavyd JAaHHbIX;

pa3pabaThiBaTh TEXHUYECKHE
TpeOOBaHUsA, TMpeabsABIsEMblE K
UCTIOJIb3YyEMOMY Ha ceTu

00OpyJOBaHUIO ¥  CIYTHUKOBHIM




PCUICHUAM;

Bianers: Bnaneer HaBBIKAMHU
BBIPA0OTKHU peleHui o
ONEepPaTUBHOMY

NepeKOH(Ury pUpOBAHUIO CeTH,
M3MEHEHUIONIapaMEeTPOB
KOMMYTaIlMOHHOM MTO/ICHCTEMBI,

CeTeBbIX IIaTopM, 000pyIOBaAHMS
U1 TEXHOJIOTUH.

[1K-4 CriocobeH TpOBOAWTh, MOHUTOPHMHT | 3HaTh: 3HaAeT OOIIHMe PHHIIUIIBI
COCTOSIHMSI  00OpyIOBaHMs, Yy4YeT | (PyHKIIMOHMPOBAHMS 00OPYIOBaHMS;
OTKa30B OOOpYAOBaHMS, BEICHHS | IPOBEACHUS PEMOHTHBIX u
JOKYMEHTaLUH, NPOBEJCHUE | BOCCTAHOBUTEINILHBIX PadoT;
PEMOHTHO- BOCCTaHOBUTEJIBHBIX
padot " IUIAHOBO- | YMeTs: Ymeer MIPOU3BOJUTH
POPUIAKTUIECKUX padoT MOHHUTOPHUHT padoTsI
000pyJOBaHUS;
Bnagers: Bnaneer HaBbIKaMu 110
y4eTy U OTKa30B OOOpYyIOBaHUS U
BeJ/ICHHs JOKYMEHTALU!
[TK-6 Crniocoben K YCTAaHOBKE | 3HaTh: 3Haer YCTPOWCTBO,
HIEPCOHAJIbHBIX KOMIIBIOTEPOB, | KOMIUIEKTHOCTh u COCTaB
YUpeXKJEHYECKON aBTOMATHUYeCKOW | mepudepuiitHoro  o0OpynoBaHus,
teneponnorn  cranimu  (YATC), | YVIIATC, aOOHEHTCKUX YCTPOKCTB;
NOJKJTIOYEHUI0 U OOCITyKMBAHUIO
nepudepuitHoro odopynoBaHus U | YMeTs: Ymeer IIPUMEHSATD
aOOHEHTCKUX yCTPOMCTB perjiaMeHThl 10 OOHOBJICHHMIO H
TEXHUUYECKOMY COIIPOBOXJEHUIO
nepudepuiiHoro  00OpyJOBaHMS,
VATC u aOOHEHTCKUX YCTPOICTB;
Bianers: Bnageer HaBBIKAMHU
TUIAHUPOBAHUS nopsiaka "
HOCJIE/IOBATEIbHOCTU  [TPOBE/IEHUS
padoT MO  MOAKIIOUEHWID |
00CITyKMBAaHUIO 00OPYIOBAHIN
IIK-15 CrniocobeH MpOBOAUTH pacuyeTsl 1Mo | 3Hath: 3Haer OCHOBBI

NPOEKTY CEeTei, COOPYXKEHUH W
CpeacTB  MH(MOKOMMYHHUKALIUA B
COOTBETCTBUM  C  TEXHUYECKUM
3aJJaHUeM C MCIIOJb30BAaHUEM Kak
CTaHAAPTHBIX METO/IOB, NPUEMOB U

CPEICTB aBTOMATU3ALUU
IIPOEKTUPOBAHUS, TaK u
CaMOCTOSITEJIBHO CO3/1aBaEMBbIX

MH(OKOMMYHUKAIIMOHHBIX
TEXHOJIOTMA W CHOCOOBI  TTOMCKA
uH(pOpMaLun o IpoJaxam
MH(POKOMMYHUKAIIMOHHBIX ~ CUCTEM
/Wi ux COCTaBJIAIOIINX

YMerb: YMeeT puMeHsTh CUCTEMBI
yIpaBJIeHUsI B3AUMOOTHOIIIEHUSIMU C




OpPUI'MHAJIbHBIX ITPOTrpaMM

KIIMEHTaAMU
AHAJIUTUYECKUX
nmpogaxxam
HH(pOKOMMyHHKaHHOHHbIX CUCTEM
U/ ux COCTaBJIAIOIINUX

IIOATrOTOBKE
OTYETOB 110

npu

Bnanets: Bnageer HaBbikamu cOopa,

AQHAIUTUYECKOTO W YHUCJIEHHOTO
uccnenoBaHusi HMHGOPMAIMKA IO
poaaxam

I/IHq)OKOMMyHI/IKaLII/IOHHbIX CHUCTEM
/WM X COCTaBJIAIOIINX

[TK-16 CriocobeH OCYIIECTBJIATh | 3HATH: 3HaeT COBpPEMEHHbIE
MOJArOTOBKY THUIIOBBIX TEXHUYECKUX | TEXHMYECKHE pelIeHus1 CO34aHUs
NIPOEKTOB WM TIEPBUYHBI KOHTPOJb | OOBEKTOB W  CHUCTEM  CBSI3U
COOTBETCTBHSI  pa3padaThiBaeMbIX | (TEJIEKOMMYHUKAITMOHHBIX CUCTEM) U
IIPOEKTOB u TEXHUYECKON | ee KOMITOHEHTOB, HOBelilIee
JOKYMEHTAlluM  Ha  pasfiMuHble | o0OpylOoBaHME U  MPOrpaMMHOE
MH(OKOMMYHUKAIIUOH- HBle | oOecrieueHvre
OOBEKTHI HAIMOHAJIbHBIM u
MEXIYHAPOIHBIM  CTaHIapraM U | YMeTb:  YMeer  UCHOIb30BaTh
TEXHUUYECKUM perjaMeHTam HOPMAaTHBHO- TEXHUUYECKYIO
JTOKYMEHTAIMI0 TpH  pa3padoTKe
MIPOEKTHOM JIOKYMEHTALIUU
Bunagers:  Brnageer  HaBbIKaMu
odopmiteHUst MTPOEKTHOM
JOKYMEHTAllul B COOTBETCTBUU CO
CTaHAApTAMU U TEXHUYECKUMHU
perjiamMeHTaMu
3. Conep:xanne qUCHUNLIAHBI
3.1. Pa3geqnl U COUILINHBI H BUABI 3 aHATHH
3.1 CTpykTypa JHCOHMILIHHBI I 0YHOH (hOopMBbI 00yUeHUSs
Mopyns | Homep [HaummeHnosanue Tewms! pazgena Bcero | Aymutopnsl | C
pasgena pasmena 4acoB € 3aHATUS P
C
JU | IT | JI
K |3 |P
(C
3)
1 1.1 Beenenue. BBenenue. ApxurekTypa 9 2 12 10 |5
Apxurektypa | cereit cBss3u. [lonstue o
CeTell CBSI3U. | MOjenu B3aUMOAEUCTBUS




Crpykrypa

OTKPBITBIX CUCTEM.

ceren CrpykTypa ceteit
MOOWJIbHOU MOOHJIBHOM CBSI3U
CBSI3U
1.2 Knaccudukany | OCHOBHbIE TUIIBI CUCTEM 12
51 ¥ SBOJTIOLIMSA MOOUJIbHOM CBSI3U.

CHUCTEM TpaHKUHTOBbIE CUCTEMBI
MOOMJIBHOM cBs13u. CucteMbl
PpaavoCBs3U MEPCOHATTBHOTO

panuoBbi3oBa. CUCTEMBI
MIEPCOHATBHOMN

CIIYTHUKOBOM CBSI3U.
CoTOBBIE CUCTEMBI
MOOUJIbHOM CBSI3U.

DBOJIIOLIUA CUCTEM U

CTaHJIAPTOB COTOBOW

CBSI3U.

1.3 0
2.1 XapakTepuctu Pernamenranus 12
KM Cpe/Ibl pacl | pajii04acTOTHOTO CIIeKTpa

pOCTpaHeHUst Y JAAarna3oHbI BOJIH,
PaIMOBOJIH B UCIOJIb3yeMbIE B
COTOBOM MOOMJIBHOM CBSI3H.
pagvoCBA3H. [Tomexu B kaHanmax
COTOBOM CBSI3U.
3aTyxaHue
PaIMOCUTHAJIOB TPU
pacrpocTpaHeHUH.
3aMupaHus CUTHAJIOB.
22 Mopynanus Kpurepuu Boibopa 14
CHUTHAJIOB B MOIYJISITTMOHHBIX
LM(PPOBBIX (popmaros npu 1rdpoBon
cucTeMax nepenaye TaHHBIX.
MOOHJIBHOM Moy nsimoHHbIe
CBSA3U. opmats! 1TUPPOBBIX
CTaHJIAPTOB COTOBOW
CBSI3U BTOPOTO U TPETHETO
MMOKOJICHUIA.
3.1 Opranuzaius | MHOXeCTBEHHbIH AOCTYI 14
MHO3KECTBEHHO C YaCTOTHBIM
ro JIocTyna u pazesieHMeM KaHaJloB.
ayruiekcHoro | MHOXeCTBeHHBI! 10CTYII

peXrMa CBSI3U.

C BPEMEHHbIM
pasjeseHreM KaHaJIoB.
MHOXeCTBEHHbII 1OCTYTI

C KOJOBBIM pa3ieJICHUEM




KaHaJIOB.

32 Komnencauusa | YipasieHue MOITHOCTBIO 14 8
UCKa)KeHUN B KaHas1aXx. PasHeceHHbIN
CUT'HAJIOB Ha npueM. [logaBnenue
Tpacce pacrpoc MEKCUMBOJILHOM
TPaHEHUsI. uHTepQEepeHIIUH.
4.1 [Tomexoycroiu BiiokoBble KOpI. 16 8
UBOE CBepTouHbIE KO/IBL.
koauposanue B | [lepemexkeHne CUMBOJIOB.
cucTeMax
MOOHJIbHOM
PaauOCBA3M.
4.2 WNupopmannon | Meronsl mmdpoBaHus. 17 8
Has Unentudpukanus u
0€e30MacHOCTh B ayTeHTU(]UKalLMs B
MOOWJIBHBIX crcTeMax MOOMITbHOM
cucTeMax CBSI3U.
CBSI3U.
5.1 KonupoBanue Metoabl KOAUPOBAHUS 33 21
COOOILIEeHUI MCTOYHMKA Oe3 moTepb
MCTOYHUKA. nHpopManuu.
KopupoBanue peueBbix
COOOIIEHU.
5.2 Paguountepde | OOmiast xapakTeprcTHKa 37 25
1iC MOOUJIBHOTO crangapta GSM.
TesnedoHa CTpyKTypa 1 00IIuii
GSM. ITOPUTM
(PyHKIIMOHMPOBaHHUSL.
ApXUTeKTypa
panuounHTtepdeiica.
Jlornueckue u
(pusnueckue KaHaJbL.
Bzaumoneiicteue
panuouHTrepgeiica ¢
cetpio GSM.
6.1 Paguountepde | OOmas xapakTepucThKa 37 25
JiC MOOMJIHOTO | CHCTEMBI. ApXUTEKTYpa
TesiepoHa JIMHUY "BHU3".
cdmaOne ApXUTEKTypa JUHUU
(IS-95). "BBepx". IIpyHLIATIIEL
OpraHu3aluu
aOOHEHTCKOTO J0CTyIa
6.2 Pannonnrepde OO01mag KoHLEnuA 37 25

WCHI

MOOWJIBHOM CBA3U




MOOWJIbHBIX

TPETHETO MMOKOJICHUS.

CUCTEM CBS3U Panunounrepdeiic
TPETbETrO cucremsl UMTS/FDD.
MOKOJICHHUSI. OcobeHHoCTH
panuouHrepdenca
UMTSHTID. Bomonus
crangapra IS-95 B
cdma2000.
Utoro 252 |50 |33 |16 (153
3.2. Conepxkanue pa3jesioB JUCHUILUINHBI
3.2.1. JIekuuoHHbIE 3aHSITHS, COJlep:KaHue H 00'beM B Yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocTb
paznena (B yacax)
1 1.1 Beenenue. BBenenue. ApxutekTypa ceTei CBs3U. 2
Apxurekrypa [TonsTue o Moneny B3aUMO/IENCTBUS
ceTel CBS3HU. OTKPHITBIX cucTeM. CTpyKTypa ceTen
CrpykTypa MOOWJIBHOM CBSI3U
ceTei
MOOWTBHOM
CBSI3U
1.2 Knaccudukamm | OcHOBHbIE TUIBI CUCTEM MOOWIBHON 4
s M 9BOJIIOLMSL | CBSI3U. TpPaHKMHIOBBIE CUCTEMBbI CBSI3H.
CHCTEM CucreMbl IEPCOHATIBHOTO PalMOBbI30BA.
MOOWITbHOM CucTeMbl IEPCOHAIHOM CITy THUKOBOM
panuocBs3u cBsi3u. COTOBBIE CUCTEMBI MOOMIILHOM
CBSI3U. DBOJIOLMS CUCTEM U CTAHAAPTOB
COTOBOM CBSI3H.
2 2.1 Knaccudukamu | OcHOBHbBIE THITBI CUCTEM MOOWIIBHON 4
s1 1 3BOMIOLIMS | cBs3U. TpaHKUHIOBbIE CUCTEMBbI CBSI3H.
CUCTEM CucTeMbl IEPCOHATIBHOTO PaIMOBbI30BA.
MOOWJTbHOM CucreMbl IEPCOHAIBHOU CITyTHUKOBOM
PaIuOCBSI3H . cBs13u. COTOBBIE CUCTEMBI MOOMIILHON
CBSI3U. DBOJIOLMS CUCTEM U CTAHAAPTOB
COTOBOM CBsI3U. MeljIeHHbIE
3aMupaHus. beicTpble 3aMupaHus.
YacToTHO-CENIEKTUBHBIE U BPEMEHHBIE
CEJIEKTUBHBIE 3aMUPAHUSI.
2.2 Mopynsauus Kpurtepuu BbIOOpa MOy ISIIIMOHHBIX 4
CUTHAJIOB B ¢opmaroB npu 1udppoBoil nepegaye
UPPOBBIX JOaHHBIX. Moy IsIoHHbIe (hopMaThl
CUCTEMax M POBHIX CTAHAAPTOB COTOBOM CBSI3U
MOOUMIIbHOU BTOPOTO U TPETHETO MOKOJIECHUIA.




CBSI3U.
3.1 Opranmszaims | MHOXECTBEHHBIN JOCTYII C YACTOTHBIM
MHO€ECTBEHHO pasiesieHreM KaHaJIoB.
ro focrtyna v | MHOKECTBEHHBII JOCTYI C BPEMEHHBIM
AYIJIEKCHOTO pasiesieHreM KaHaJIoB.
pexkuma cBsi3u. | MHOXKeECTBEHHBIN AOCTYII C KOJOBBIM
pasesieHreM KaHajaoB. BapuaHTel
peanu3alyy KOJOBOIO pa3AeieHUs.
OneHka yucria nosib30BaTesiell Ha coTy.
OnTuMu3anys CUrHaTyp MpU KOJOBOM
pasiesieHnH C IPSIMbIM PacIIMpPEeHUEM
criekTpa. PeasibHast abOHEHTCKast
€MKOCTbh COTOBBIX CHCTEM MOOWIIBHOW
paguocBsazu. Opranuzanus
JYTIEKCHOTO PeKUMa B MOOITBHBIX
CHCTEMaX.
4.1 [Tomexoycroitu biiokoBbie ko, CBEpTOUHBIE KObI.
UBOE IlepemesxeHue cUMBOJIOB.
KOAMPOBAHUE B
cucTeMax
MOOHJIbHOM
PaauOCBA3M.
4.2 WNupopmannon | Meroasl mugpoBanusa. CuMMeTpUYHbIE
Hasl cucrembl mMppoBanus. Cuctembl
0e30MacHOCTh B | IIMQPOBAHKS C OTKPHITBIM KJIIOYOM.
MOOWJIBHBIX WNpentndukanys u ayreHTuduKanus B
cucTeMax cucTeMax MOOMJIbHOM CBSI3U.
CBSI3U. AyTeHTr(UKAIMS COOOIIEHUS.
AyteHTrduKanysa abOHEeHTa.

5.1 KonupoBanue | Metoapl KOAMpOBaHUs UCTOUYHHKA Oe3
COOOITIeHU notepb uHpopmanuu. KoagupoBanue
UCTOYHMKA. | peueBbIX cooOueHuil. PeueBble KoeKu.

Koneps! (popmbl pedyeBoro curHania.
Boxkonepsl.
5.2 Paguounrepde Oom1as xapakTepycTHKa CTaHAapTa
ric moomtbHOTOo | GSM. CTpyKTypa M OOIINI aJrOPUTM
TesiepoHa (pyHKLMOHMpPOBaHUSA. ApXUTEKTypa
GSM. panuounHTtepdeiica. Jlornueckue u
(pusnueckue kaHaibl. Bzanmopeiicteue
panuounnrepgeiica ¢ cerbio GSM.
[Mopkmouenne MC (nepBasi
peructpauus). Otkmovyenne MC.
Bxopgsmmi Bei3oB. Mcxoagiuil BEI30B.
PoymuHrn o6HOBNIEHHE TaHHBIX
MECTOHAXOX/1eHUs. DcTadeTHast
nepejaya.
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6 6.1 Pannonnrepde O0111as1 XapaKTepUCTUKA CUCTEMBI. 4
iic MOOWIIbHOTO | ApxuTekTypa JuHUM "BHU3". [IMIOTHBINI
TesnedoHa kaHa1. Kanan cuaxponuzanuu. Kanan
cdmaOne MEPCOHAILHOTO BbhI30Ba. KaHan
(IS-95). npsAMoro Tpaguka. ApXUTeKTypa JMHUU
"BBepx". Kanan gocryna. Kanan
obparHoro Tpaduka. [TpuHIMITE
OpraHu3aluy aOOHEHTCKOTO JOCTYTIA.
6.2 Paguountepde | OOmas KoHIENMSA MOOMILHON CBSI3H 4
HCBI TpeTbero nokosieHus. Pannonnrepdeiic
MOOWJIBHBIX cucrtembl UMTS/FDD. O6mas
CHUCTEM CBSI3U XapaKTepUCTUKA U OCHOBHbIE
TPETHETO napameTpsl. Jlornueckue,
MOKOJICHHUS1. TPAHCIIOPTHBIE U (PU3UYECKUE KAaHAJIbL.
[Tpouenypsl pU3HUECKOTO YPOBHS
UMTS. OcobenHoctu
panuonntepdeiica UMTSHTID.
Dposmonus craigapra [S-95 B
cdma2000.
3.2.2. [IpakTU4YeCcKHe 3aHATHA, COAePrKaHNe H 00beM B yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocThb
pasnena (B yacax)
1 1.1 [Tokonenus [Tokonenus: MOOMIIbHOH TesteOHHN. 2
MOOWJIbHOM OneHka yuciia nojb30BaTesiel Ha CoTy
TeneOHUM. B cucremax CDMA. TDMA. FDMA.
1.2 Crpykrypa Crpykrypa cucrembl GSM. YcrpoiicTBO 2
cucreMmsl GSM. MOJBVKHOM M 0A30BOW CTAHLIUH.
[TpunmITEl (hOPMUPOBAHUS CUTHAJIOB
crannapra GSM.
2 2.1 dazoBas bunapnas gazoBas Moxyisuus 2
MOZYJIALIMUA B (BPSK).
MOOMIBHOH
TesiepoHumn
22 KBagparypnas | KeagparypHas ¢pa3oBast MaHUIy 11U 2
(pazoBas (QPSK).
MaHUITYJISLUS
3 3.1 OtHocutenbHa |OTHOCUTENbHAS KBaapaTypHas (pa3oBast 2
a1 MaHMITYJIAIUS ¢ (Da30BBIM CABUTOM 14
KBaJpaTypHas (m/4-DQPSK). Manunynsuus ¢
azoBas MUHHAMAaJIbHBIM YaCTOTHBIM CIABUIOM
MaHUITYJISLASA (MSK)

¢ (pa30BbBIM
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CIBUT'OM

3.2 ["ayccoBckas ["ayccoBckasi MaHUNYJISALIUS C 2
MaHMITYJIALMA MHUHHAMAaJIbHBIM YaCTOTHBIM CIABUIOM
(GMSK)
4 4.1 OcHoBbI OOHap OcHOBBI OOHAPYKMBAIOIINX U 2
YKUBAIOLIMX U KOPPEKTUPYIOIIMX KOJIOB.
KOPPEKTUPYIO
KX KOJIOB
4.2 DKBanan3epsl. |JkBasnansepbl. Xapakrepuctuka OFDM- 3
cucremsl nepenaun, Wi-Fi (ctangapt
IEEE 802.11g). Texnonorusa LTE.
5 5.1 KonupoBanue | MeTtoapl KOAMpOBaHUS UCTOUYHHKA Oe3 4
COOOIIeHU notepb uHpopmanuu. KoagupoBanue
VCTOYHUKA. pEUeBBIX COOOLICHUI.
5.2 Panuounrtepde Apxurektypa paguouHtepdeiica. 4
fic MmobuipHOTO | Jlormueckue u pu3MUECKUe KaHAIbL.
TesnedoHa BzaumoneiictBue pagrounTepderica ¢
GSM. cetbio GSM.
6 6.1 Paguounrepde ApXUTEKTYypa JUHUM "BHU3". 4
1iC MOOMIIBHOTO Apxurektypa JTMHAA "BBEpX".
TesedoHa [TpuHIMIBI OpraHU3aly A00HEHTCKOTrO
cdmaOne JIOCTYTIA.
(IS-95).
6.2 Paguounrepde Panuountepgeiic cucremsl 4
TiCBI UMTS/FDD. Ocobennoctu
MOOMJIBHBIX panuountepgeiica UMTSHTID.
CUCTEM CBSI3U oo crangapra IS-95 B
TPETHETO cdma2000.
MIOKOJICHMUS.
3.2.3. JlabopaTopHble 3aHATHSA, COJIEePKaHNe H 00beM B yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocTb
paznena (B yacax)
5 5.1 O0mme O011re xapaKTepUCTUKU CTAaHIAPTOB 4
xapaktepucTuk | HazemHbix coToBbix CCMC 2G, 3G u
u craggaproB | 4G (CDMA, WCDMA). [Tapamerpsl,
Ha3eMHBIX XapaKTEepPUCTHKH, OCOOCHHOCTH.
COTOBBIX
CCMC 2G, 3G
n 4G (CDMA,

WCDMA).
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5.2

XapakTepuctu
KM palMOVH-
TepdencoB
CUCTEM
paguoaoCTyna
(DECT)

XapaKkTepuCTUKU pauouH- TephercoB
cuctem paauogocryna (DECT).
[TapameTpbl, XapaKTepUCTUKH,
ocobeHHoctu. HazHauenue k
npuMeHeHuo. JlocTouHcTea u
HEIOCTATKU UCIIOJIb30BaHU .

6.1

XapakTepucTu
KU paIMOVH-
TepdercoB
CHCTEM
paguoaocTyna
(Bluetooth).

XapakTEepUCTUKU paJorH- TepdercoB
cuctreM paauoaoctyna (Bluetooth).
[TapameTpsl, XapakTEpUCTHKH,
ocobeHHocTH. HazHaueHue K
npumMeHeHuo. JloctonHcTBa 1
HEJOCTaTKU UCTIOJIb30BaHMUSI.

6.2

XapaxkTepuctu
KU palMOUH-
TepdercoB
cucTeM
panuonocTyna
(WiFi,
WiMAX).

XapaKTepuCTUKU paluovH- Tep(encoB
cucreM paauoaocryna (WiFi,
WiMAX). ITapamerpsl,
XapaKTepUCTUKH, OCOOEHHOCTH.
HasnaueHue k npumeHeHuIo.
JlocTOMHCTBa ¥ HEIOCTaTKU
UCHOJIb30BaHUS.

3.3. Coep:xanne MaTepnajIoB, BLIHOCHMbIX HA CAMOCTOSITEJIbLHOE H3yUeHHe

Mopnynb

Howmep
pasgena

Copep:xaHue MaTepuaos,
BBIHOCMMOTI'O Ha
CaMOCTOSITEJIBHOE
W3y4YeHHE

Buabl camocrosTenbHON
IEATEILHOCTU

TpynoemMKocTb
(B yacax)

1.1

OCHOBBI IOCTPOEHUS
CUCTEM CBSI3U C
TIOZIBUKHBIMH OOBEKTAMH.

KoncnekT; ke, V.3.; D1
pecypcesi; Ci.

1.2

OCHOBEI
MHOT'OCTAHLIMOHHOI'O
AOCTYTIA.

KoncnekTt; kcrm; V.3.; O
pecypcsi; Ci.

2.1

KopoBoe paznenenue
KaHaJIoB.

KoncnekT; Dkerr;, V.3.; D
pecypebr; Co.

22

Cucrema GSM.

KoncnekT; ke, V.3.; D1
pecypcesi; Ci.

3.1

Mognyislusi CUTHAJIOB B
U(POBBIX CUCTEMAX
PaguOCBS3U.

Konucmekt; xkcer; YV.3.; O
pecypcesl; Ci.

3.2

[TomexoycroiiurBoe
KOJIMPOBAHUE.

KomncnekT; ke, V.3.; D1
pecypesl; Cir.

4.1

Cetu 6ecripOBOJJHOTO
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JOCTyIA. pecypesl; Ci.

4.2 Texuonorua LTE. KoncnekTt; kem; YV.3.; O 8
pecypesr; Ci.

5 5.1 Koaupoanue peueBbix KoncnekTt; kcerm; V.3.; O 21
COOOIIeHUH. pecypesl; Cor.

5.2 ApXuTeKTypa Koncrekt; Ixcer; V.3.; O 25
paauouHTepdenca. pecypesl; Cir.

Jlornueckue u puznyeckue
KaHauiel. B3aumogeiicreue
paauouHTepdeiica ¢ ceTbio

GSM.
6 6.1 ApXHUTEKTypa JTUHUU Koucnekr; Dken; V.3.; On 25
"BBepx". [TpuHIMIIBI pecypesr; Ci.
OpraHu3alun

aOOHEHTCKOTrO JOCTYyIIA.

6.2 Pannounnrepdeiic cucremsl | Koncnekrt; Dkem; V.3.; D 25
UMTS/FDD. pecypcsr; Ci.
OcobeHHOCTH
panuouHrepdeiica

UMTSHTID. DBomonusa
crangapra IS-95 B
c¢dma2000.

4. ®oH/| OLIEHOYHBIX CPEJACTB /ISl NPOBedeHNUs TeKYyIel U POMe KYTOYHOMH
aTTecTanyu 00yJaomuxcs no JUCHUIIHHE

®OHJI OLIEHOYHBIX Cp€ACTB TEKYIIETO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ aTTeCTaluu I10 HUTOraM
OCBOCHUA NTUCHUIIIMHBI ITPEACTABJICH B IIPHUJIOKCHUM.

POHJI OIIEHOYHBIX CPEJICTB

5. YuedHO-MeTOqMYECKOE H HH(pOpMAIIMOHHOE O0ecnedeHne JUCIHILINHDI
5.1. OcHoBHas JuTeparypa
5.1.1. IleuaTHble N3JaHUA

1. 1. B.II. MmaroB. CucreMsl MOOMJIBLHON CcBsA3U. YueOHoe mocodue mia BY3os, 2003 r. 2.
Toneamreiid B.C., Cokonos H.A., duosckuii I'.I'. Cetu cBa3u. Yuebnuk nng BY3os. CII06, 2011
r. 3 . demvapckuii f.C., Kpyrakosa H.II. Yrpasnenue cersimu cBS3U: MPUHLMIBI, ITPOTOKOJBL,
NpUKJIaaHbIe 3agaun. Y yeOHoe nocodue. 2003 r. 4. Cemenor 0.B. [TpoektupoBaHue ceTei CBSI3U
cienyiomero nokosieHus. YueOnuk. 2005 r. 5. Bysos A. JL., BeixoBckuit M. A. YnpasieHue
PaaMOYACTOTHBIM CHEKTPOM M 3JIEKTPOMArHWT-Hasi COBMECTUMOCTh DaJMOCUCTEM. Y4eOHOoe
noco6ue. 2006 r. 6. F'onmpamreiin b.C., Kyuepssoiit A.E. Cetu cBsi3u moct-NGN, 2013 r.
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http://work.zabgu.ru/fos/16/16.8/11.03.02%20-%20%D0%911.%D0%92.12%20%D0%9F%D0%A1%D0%B8%D0%A2%D0%AD%D0%A1%D0%9C%D0%A1%20-%20%D0%9C%D0%A1%D0%B8%D0%98%D0%92%20-2022.pdf

5.1.2. Uz3pgannsa u3 9BbC

1. HopmatuBHO — 1paBoBble JOKYMEHTbl MUHHMCTEPCTBA CBSA3M M MacCOBbIX KOMMYHUKalui Poc
cuiickoii Peaepaumu — www. minsvyaz.ru. 2 . PexkomeHgauuu MexayHapOAHOrO COI03a
anektpocBsizu — ITU-T - International Telecommunication Union - Telecommunication
standardization sector — CeKTOp CTaHAApTU-3alUU TEeJEKOMMYHHMKAIM MexayHapogHOro cow3a
anektpocBsizu  —MCD-T - http://www.rfcmd.ru/sphider/docs/ITU-T/ITU-T_Rec_List_A-
Z_ANO_E.htm. 3. Bemvnienkom. O630p cucremsl GSM. Koprnopartusnbiii Tpenusr, 2004 r. 4 .
AnekceeB Buktop. BbICOKOCKOpOCTHBIE ceT MOOWIBHOUM cBs3M mokojienust 3G. Mare- puajbl
KypHana «becripoBonHble TexHosmorum», 2011 r. 5 . MockoBckuii YueOnsii LleHTp KommaHum
Huawei. OcnoBbl CeteBoro [lnanuposanus, 2008r.

5.2. JlonoHUTeEJILHAS JUTEpaTypa
5.2.1. IleuaTHbIe N3 aHUA

1. HopmatuBHO — 1paBoOBble JOKYMEHTbl MUHHMCTEPCTBA CBSA3M M MacCOBbIX KOMMYHUKalui Poc
cuiickoii Peaepaumu — www. minsvyaz.ru. 2 . PekomeHgauuum MexayHapOAHOrO COI03a
anektpocBsizu — ITU-T - International Telecommunication Union - Telecommunication
standardization sector — CeKTop cTaHAApTU-3alUU TEeJEKOMMYHHMKAM MexayHapogHOro co3a
anektpocBsizu  —MCD-T - http://www.rfcmd.ru/sphider/docs/ITU-T/ITU-T_Rec_List_A-
Z_ANO_E.htm. 3. Bemvnienkom. O630p cucremsl GSM. Koprnopartusnbiii Tpenunr, 2004 r. 4 .
AnekceeB Buktop. BbICOKOCKOPOCTHBIE ceTH MOOWJIBHOUM cBs3M mokojienus: 3G. Mare- puajbl
KypHana «becripoBonHble TexHOosMorum», 2011 r. 5 . MockoBckuii YueOnslii LleHTp KommaHum
Huawei. OcnoBbl CeteBoro [lnanuposanus, 2008r.

5.2.2. Uzpgannsa u3 9BbC

1. Bror npo texnonorun GSM u 3G, 2013 r. 7. bnor komnanun BeimnenKom. Kak padoraer
LTE, 2011 r.

5.3. ba3bl JaHHBIX, HH( OPMAIHOHHO-CIIPABOYHbIE 1 OUCKOBbIE€ CHCTEMbI

HazBaHue Cchuika

Nudopmanmonnas cucrema «Eannoe okno | http://window.edu.ru/
JIOoCTyra K 0O0pa3oBaTelbHBIM — pecypcam»
(http://window.edu.ru/). 2. Hayunasn
DnekTpoHHas bubOmmoreka  http://www.e-
library.ru. 3 . DIEeKTpOHHBIE BepcUU
y4eOHUKOB, IMOCOOMH, METOIUYECKHUX
pa3paboTOK, YKazaHWH M PEeKOMEHJAlMH 10
BCEM BU/IaM yueOHOI padoThl,
NpelyCMOTPEHHbIX ~ BY30BCKOW  paboyeit
NpOrpaMMOM, HaxoIslMecss B CBOOOAHOM
JOCTYIIe JUISl CTYJEHTOB, 00Y4YaIOIUXCsI B By3e

6. IlepeyeHb NpOrpaMMHOro 0decrneYeHust
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[porpammHoe obecnieuenue odmiero HazHadenus: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

[TporpammMHOe obecrieueHre CreanbHOr0 Ha3HAUSHHSI:

1) Golden Software Surfer

7. MaTepHajbHO-TEXHHUYECKOE 00ecnedeHne 1 CIUNIMHBI

HanmenoBaHue nomernieHni s nposesieHnss | OCHAIEHHOCTh CHENUAIbHBIX TIOMEIIEeHU 1
y4eOHbIX 3aHATUN W IJII CaMOCTOSTENIbHOM | MOMEIEeHHH /ISl CAMOCTOSITENIbHOM PadOThI
padoThl 0OYJAIOIIMXCS

VueOnble aymuropuu ans  npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
3aHATUM JIEKIIMOHHOTO TUIA oOy4yeHHs1 yKazaH B TAacropre ayIuTOpPUH,
3aKPEIJIEHHOU PACIIMCAHUEM M0 (PAKYJIBTETY

VyeOHBle  ayaWTOpUU  JUISI  TIPOBEJCHUS
MPAKTUYECKUX 3aHITUN

VyeOHble ayAuTOpUM AJIsi  TIPOBEICHHUS
J1a00PaTOPHBIX 3aHATHI

VueOHble ayquTOpuUM AJIsl MPOMEKYTOYHON
aTTecTaluu

VyeOnble  ayguropuu it KypcoBoro | CoctaB 060pydOBaHUS U TEXHUIECKUX CPEICTB
MPOEKTUPOBAHU sI(BHIIOJTHEHU ST KYpPCOBBIX | OOyueHHMs] yKa3aH B TACIoOpTe ayAUTOPHH,
paodor) 3aKpETUIeHHON pacnucaHueM 1o Kadeape

8. MeTOJII/IquKI/Ie PE€KOMEHIAIIUA IO OPraHn3allui U3Y4YeCeHUA QU CIHUIIIINHbI

Jlekuuu ABJISAIOTCA OCHOBHBIM MCTOYHMKOM TEOPETMUYECKOrOo MaTepuasa IO AUCHUILIMHE.
[Tocemenre 1 KOHCIIEKTUPOBAHUE JIEKLMIA sIBJISETCS 00s13aTEIbHON COCTaBJISIIOILEH YCHEIHOro
OCBOEHUSI TUCLIUTUTHBI 00YYaIOIIUMUCS.

Jlnst 3ppeKTUBHOrO OCBOEHMsI MaTepuaja AWCLUILIMHBI HEOOXOJMMO BBITIONHEHHE CJIETYIOIINX
TpeOOBaHUI:

- 00s13aTeNIbHOE TIOCEIIEHNE BCEX JICKIIMOHHBIX W MPaKTHYECKUX 3aHATHI, CIIOCOOCTBYIOILEE
CHCTEMHOMY OBJIAJIEHAIO MaT€pPUaJIOM Kypca;

- BCE BOMPOCH COOTBETCTBYIOIMX Pa3fiesioB U TEM IO AUCLUIUIMHE HEOOX0AUMO (PUKCUPOBATh

(Ha JIIOOBIX HOCUTENSIX MH(POPMALIUH);

— 00s13aTesIbHOE BBHITNIOJHEHNE JIOMAIIHUX 3aJaHid sIBJSETCS BaXKHEHIIMM TpeOOBaHUEM U
ycnoBreM (pOPMUPOBAHUS LHEJIOCTHOTO M CUCTEMHOTIO 3HaHUS 10 AUCLIUIUINHE;

— 00513aTeJILHOCTD JINYHON aKTHBHOCTU KaKJIOTO CTYJEHTa Ha BCEX 3aHATHUSIX MO JUCIMUILINHE;

— B CJIyvasix HESICHOCTU KaKUX-JTMOO BOMPOCOB, OOCYKIAEMBIX Ha 3aHATHIX, HEOOXOIUMO 3a1aTh
COOTBETCTBYIOIIME BOIIPOCH MPENOIaBaTeNI0, @ HE OCTABJIATh UX HEMOHATHIMU;

— B CJIyyasiX IPOIYCKOB 3aHSATUH MO YBaXUTEJbHBIM MPUYMHAM CTYIEHTaM IpeJoCTaBIIsSIeTCs
IPaBO NOATOTOBKM U NpeJCTaBIeHUs 3aJaHUi U OTBETOB HA BOIIPOCHl M3YYEHHOI'0 MaTepHuala,

C pacyeToM Ha IOMOIIb ITPENOAaBaTeIsl B €T0 YCBOCHUHU;

— B CJIyYasix MMPOIMYCKOB 0€3 yBaXKUTEJIbHON MPUYMHBI CTY/IEHT 00513aH CaMOCTOSTENIbHO U3Y4UThb
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COOTBETCTBYIOIIHII MaTepuall;

— HEeOoOXOIMMBIM YCJIOBHEM SIBJISIETCS CAMOCTOSITEIbHOCTh M1 MHUIIMATUBHOCTD CTYAEHTOB MPH
KOHTpoJie HaGopa Oa/uioB MO JUCHUIUIMHE AJisl YCIHENIHOTO MPOXOXICHUS] MPOMEKYTOUHON
aTTecTaIyy.

[Mopsinok opranuzanuu 1a00paTOPHOI pabOTHI CTY/IEHTOB

JlabopaTopHas paboTa CTYIeHTOB Ipe/rojaraeT CO3HaTeIbHOW aKTUBHOW PaOOTHI HE TOJIBKO B
J1ab0paTopyu Npu cOOPKE YCTAHOBKY U MPOBEJACHUM N3MEPEHUIA, HO U JIOMa TIPH MOJITOTOBKE K
U3MepeHusIM, 00pabOTKe pe3yJIbTaTOB U COCTABJICHHS OTYeTa.

BeinonHenue nabopatopHoi padoThl €CTh ONpee/ieHHas! OCIeI0BaTeIbHOCTh IEACTBUI:

— TIOATOTOBKA K 9KCIIEPHMEHTY

— MpPOBE/IeHUE U3MEPEHUIT;

— 00paboTKa MOJTyYEHHBIX PE3yJIbTATOB;

— (popmyHMpOBKa BHIBOJIOB U HAMMCAHKUE OTYETA.

JI71s1 T]paMOTHOTO ¥ OBICTPOTO UX BBHITIOJHEHUSI JOJKHA CIIOKHUTHCS ONpe/ieIeHHasi CUCTeMa 3HAHHUMA
U yMEHUH (OpPUEHTUPOBOYHAS OCHOBA JEWCTBHS), KOTOpash OOeCHeuuT MpaBUIbHOE U
palroHaIbHOE UCIIOJIHEHUE IeUCTBUS.

[TosTOMY BBINOJIHEHUE KaXKI0H JTaO0OPaTOPHOM PadOThl HEOOXOAUMO HAUMHATH C U3YUEHHUS ee
OIMCaHUS ¥ TIPUBE/ICHNS 3HAHUI B CHCTEMY, 2 UMEHHO:

— SCHO TpeACTaBUTh ceOe OOlIlyl0 IieJib JaHHOW KOHKPETHOW J1abOpaTOpHOM padoTh H
TIOCJIEIOBATENILHOCTD 3a/1a4, pPellleHre KOTOPBIX MPUBEIET K JOCTHKEHUIO OKOHYATEILHOH 1IeJH;
— 3HATh OCHOBHBIE OCOOEHHOCTH 0OBEKTA MCCIeJOBAHUS

— W3YYUTh M yMeTh OOBSCHUTh (PU3UYECKHE OCHOBBI HCIOJIB3YEMBIX B padOTe METOIOB
U3MEPEeHUs UICKOMBIX BEJTMYWH;

— YMEeTh HapHCOBATh MPUHIMITUATIBHYIO CXEMY MCIOJIb3YeMOU YCTAHOBKH U 3HATh Ha3HAYEHUE
KaKJIOTO U3 ee Y3JIOB;

— 3HaTh MOCJEeOBATEILHOCTD BHIIOJTHEHHS 3TAMOB JJA00paTOPHON paboTH;

— UMeTh oOlIIiee MpeacTaBIeHre 00 0KUIAEMbIX Pe3yJIbTaTax MPOBOJUMOrO SKCIIEPUMEHTA U
YMETb BBIOpAaTh METO/I, HYKHBII JJI1 MIX MaTeMaTHUeCKor 0OpaboTKU
OtyercTyaeHTamopaOdOTeE 0 JXKeHO bl Th UHAUBUIYATbHBIM, COCTABJIEHHBIM 110
YCTaHOBJICHHOU (pOopMe, 1 coAepKaTh CJeLyIoNIre pa3aelibl: HAMMEHOBaHUe PaOOThI; 1eJIb paOOoTHI;
WHIMBUAyaJIbHOE 3aJaHue; MpUMEeHseMas ammaparypa; € € onucaHue (cucrema, Kiacc, IeHa
JaBJCHUsS U T.1.); KPaTKOE M3JI0)KEHNE METOJUKH, CXEMbI OIBITOB; TaOJMIIBl JAHHBIX M3MEPEHUN;
UTOr 0OpabOTKU PE3yJIbTATOB U pacyeTHbIe (POPMYJIbI; TpaUKu; aHATIN3

pe3yJIbTaTOB M TOTPEIIHOCTeN; (PparMeHT KOHCTPYKLIMM COEIUHEHHsS. AHaaM3 pe3ysbTaToB
SIBJISIETCS] BAKHOM YaCThIO OTUYETA.

[MopsoK OpraHu3aIuy CTyJEHTOB Ha MPAKTUIECKOM 3aHSTUH

[lepen mpakTHUECKUMU 3aHATUSIMH CTYJIEHT JOJKEH MOBTOPUTH JIEKIIMOHHBI MaTepuall, OTBETUB
H a BOIIPOCHI T J1 1 CAMOKOHTPOJISI IT 0 HEOOXOIUMOH TeMe, a TaKKe IMPOCMOTPETh PEKOMEHAAITNH
0 PEIEHHUIO TUITUYHBIX 3a]]a4 9TON TEMBI.

Ha mnpakThueckux 3aHATHSAX OOOOIMIAIOTCS W CHCTEeMATH3HMPYIOTCSl 3HAHMS, TOJyYeHHbIE Ha
JIEKIIMOHHBIX 3aHATUAX U (POPMUPYIOTCS YMEHHS pelliaTh TUIMIOBbIE 3a1auu. [1pu pelieHuu cTyieHT
JOJKEH YMETh:

- BBIZIEJISATh OIUCHIBaEMOe sIBJIeHHEe (OOBEKT), aHATM3UPOBATh YCIIOBUE 3a/1aUH;

- BBITIOJHSATH MIOCTPOSHUE MOJIEIN SIBJICHHS;

- (hopMyIMPOBAThH BBIBOJIBI U3 MOJIEIIH;

- BbISIBJISITH IPUMEHEHUS TIOJYYEHHBIX 3HAaHUI B PO eCCUOHATBHON AEeSATEIbHOCTH.

H a mnpakTuyeckux 3aHSATUSAX CTYAEHT MPHOOpPETaeT YYUTCs COOMpaTh U aHAJIM3UPOBAThH
uH(popManuio a1 (GOPMUPOBAHUS UCXOIHBIX TAHHBIX JJIs1 IPOEKTUPOBAHUS CPENICTB U

CeTel CBSA3H.
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[Mopsiok opranu3alyy caMoCTOSATETbHON paOOThI CTYAEHTOB

CamocrosiTenpHast padoTa - HHAUBUAYaIbHAs y4eOHasl AesITeIbHOCTD, OCYIeCcTBIsieMast Oe3
HETIOCPE/ICTBEHHOTO  PYKOBOZICTBA TIperojaBaTesis, B XOJe KOTOpOil 0OakajaBp aKTUBHO
BOCIIPUHUMAET, OCMBICIUBAET UH(POPMAIIMIO, PEIIAET TEOPETUYECKUE U IPAKTUYECKHUE 3a1aUH.

B nmpouecce MpoOBENEHHOW  CaMOCTOATENBHON — padoThl  (POPMUPYIOTCS  KOMIIETEHLIMH.
CamocTosiTenpHast padoTa CTyIEHTOB MPEIoJIaraer:

- CaMOCTOSITEJIbHBII TIOMCK, OOpa®OTKy (aHanu3, CHHTE3, OOOOLIeHHMEe M CHCTeMaTH3alMIo),
a/IanTauio HeoOXOAUMOW IO TMCIUIUTMHE MH(POPMALIUH;

- BBIIIOJIHEHHE 33/1aHUI /17151 CAMOCTOSTENILHON PadoTBhI;

- U3y4YeHHE U YCBOEHHE TEOPETHUUECKOro MaTepuasa, MpeiCTaBIEHHOIO Ha JIEKIIMOHHbIX 3aHATUSAX
U B COOTBETCTBYIOIMX JIUTEPATYPHBIX UICTOYHMKAX (PEKOMEHJyeMasi OCHOBHAsI U IONIOJHUTEIbHAS
JuTeparypa);

- CAMOCTOSITEJIbHOE U3Y4YEeHHE OTAEJIbHBIX BOIIPOCOB Kypca;

- TIOATOTOBKA K MPAKTHUYECKUM M JTaODOPATOPHBIM 3aHSTUSIM, B COOTBETCTBUH C PEKOMEHIAIUSMU
npenojaBaTess (BBIIOJHEHWE KOHKPETHBIX 33/1aHM, COOTBETCTBYIOLIME OPraHU3allMOHHbIE
JEUCTBUS U T.1.).

CamocTosATeNIbHOE BBIIOJHEHNE KOHTPOJIBHBIX M JTAOOPATOPHBIX PAabOT SBJISETCS OCHOBHBIM
CPE/ICTBOM OCBOEHHMSI TEOPETHUECKOT0 MaTeprasa Kypca v MpUoOpEeTeHNs] yMEHUI U HABBIKOB

€ro IMpaKTUYECKOro IMPUMEHEHHs], MOCKOJbKY TOJbKO NPUMEHEHHE 3HaHMH OOecreuyrMBaeT HX
riyookoe nmoHnmanue. KOHTpoJb 32 caMOCTOATENLHON PadOTON MPOM3BOAMUTCS HA MPAKTUIECKUX
3aHATUSX.
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Pazpaboturk/rpynma pa3paboTIYMKOB:
Cepreii ['puropbeBry BuoObiii

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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