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1 Hesau u 3a1a4u M3y4YeHH sl JUCHUILTAHBI

1.1 lean v 3axa4m AMCHUIINHBI

VYyebnas nucuumimHa «TeXHONOrus CHOEKTPaIbHOIO MYJBTUIUIEKCHUPOBAHUS B
ONTUYECKON CBSI3W» CTaBUT CBOEH LENBI0  HU3YUEHUE CTYJECHTaMU BOJIOKOHHO-
ONTUYECKUX CUCTEM CBSI3U CO CIEKTPaJbHBIM YyIUIOTHeHHEM kaHanoB (WDM) wu
CBSI3aHHBIX C HEW HOBBIX TEXHOJIOTMH MOCTPOEHUS KOTEPEHTHBIX ONTHYECKHX CHCTEM
cBsA3U. l3ydyeHne npoBOAMTCS Ha YpPOBHE OOIIMX MPUHLUIIOB IOCTPOECHUSI CUCTEM
WDM, ¢usnyeckux ocHOB (HyHKIIMOHHPOBAHUS U METOJIOB TEXHHUYECKOM peanu3aluu
anemeHToB U y310B WDM, nponeayp o6padoTku u  nepenayr HHOOpPMAIUU B CETAX
pa3IMYHBIX  TOIOJIOTHI, ONMCAaHUS COBPEMEHHBIX O0Opa3lOB  IMPOMBIIIJIEHHOM

anmaparypsbl.

1.2MecTo TUCHUIJIMHBI (MOAYJIS) B CTPYKTYpe 00pa3oBaTeIbHOM
NMPOrpaMMblI

JuconuimHa “TeXHONOrHs  CIEKTPaIbHOTO  MYJBTUIUIEKCUPOBAHUS B
ONTUYECKOW CBS3M» OTHOCHUTCA K JHUCUMIUIMHAM 10 BbIOOPY BapuUaTUBHOM YacTu
y4eOHOH IPOrpaMMBbl.

Martepuan kypca Oa3zupyercs Ha 3HAHMSIX, MOJYYEHHBIX IO CTaHIAPTY
BBICIIETO MPO(PECCHOHATBLHOTO 00pa30BaHMs I1I0 HAIMPaBJICHUIO MOJATOTOBKHU

6akanaspos 11.03.02_ "MHpOKOMMYHHKAITMOHHBIC TEXHOJOTUN U CUCTEMBI CBSI3H.

1.4 IlepeyeHb MIaHUPYEMbIX Pe3yJbTATOB O0y4YeHHsI MO JMCHUILJIMHE
(MoayJIl0), COOTHECEHHBIX C IUIAHUPYEMBIMHM Ppe3yJIbTATAMH OCBOCHHUA
0o0pa3oBaTeJIbHOM NMPOTrPaAMMBbI

N3yuenue naHHON yuyeOHOW TUCHUIUIMHBI HAMPaBieHO Ha (OPMUPOBAHUE Y
o0yyarommxcs CaeayIMX KOMIETEHIINN:

Kon 1 HauMeHOBaHNE KOMIIETEHIIMU U HHAUKaTopa™ Pe3ynbraTsl 00yueHHs IO AUCLUILUINHE
Y Y




Kon n HaMeHOBaHNE KOMIIETEHIIMU ¥ HHAUKATOpa™

Pe3ynbpTars 00y4eHus 0 AUCHUIUINHE

TIK-3
CrocobeH  TPOBOOUTH  MaTeMaTHYecKoe U
KOMIIBIOTEPHOE MOJICITUPOBAHKE

PafuO3IEKTPOHHBIX YCTPONCTB U CUCTEM C LENBI0
onTUMU3alKy (YIy4lIeHHs) UX TapaMeTpOB

WIIK-3.1 3maer MeToAbl M HOAXOALI K
(hOpMUPOBAHHUIO TUIAHOB PA3BUTHS CCTH;

WIIK-3.2 3Haer pBIHOK YCIYT CBSA3H, CPEICTBa
cobopa W aHamM3a WCXONHBIX JaHHBIX IS
Pa3BUTHA U ONTHMHU3AILINH CETH CBS3H;

HIIK-3.3. Vmeer COCTaBJISTh TEXHHUKO-
SKOHOMHYECKHE OOOCHOBAHHWS IUIAHOB PA3BUTHUS
CeTH, TPUMEHITH  COBPEMEHHBIC  METOIBI
HCCaeI0BaHUI c LETIBLI0 CO3JIaHUS
MEPCICKTUBHBIX CETEH CBS3H;

UIIK-3.4. YMeeT  OCYUIECTBIATH  TOUCK,
aHATM3UPOBATh W  OICHHWBATh HH(GOPMAIIHIO,
HEOOX0MuMYyH0 i1 3()(HEKTUBHOTO BBIMTOJHCHUS
3aJa4n IUTAHUPOBAHMUSA, aHAJTU3UPOBATh
MIEPCICKTHBB TEXHUYECKOTO PAa3BUTHS H HOBBIC
TEXHOJIOTHH;

UIIK-3.5. Bnapeer HaBbIKaMH ONpPEICIIECHUS
CTpaTeTUN >KW3HEHHOTO IIMKJIA YCIYT CBS3H,
BEIOOpa  TEXHOJOTMH Ui TIPEIOCTABICHUS
Pa3IMYHBIX YCIYT CBSA3U, pACUeT SKOHOMHUECKOU
3GGEKTUBHOCTH NPUHUMACMBIX  TEXHHYCCKHX
pelIeHui;

UIIK-3.6. BrnaneeT HaBBIKAMM aHAIU3 KayecTBa
paOOThI KAHATIOB M TEXHUYECKUX CPEICTB CBA3H.

[1K-4
CriocoOeH  BBIMOJHATH PabOTBI MO  OOECHECYCHHUIO
(YHKIIMOHUPOBAHUS TEJIEKOMMYHHUKAI[MOHHOTO

000py10BaHUS KOPTIOPATUBHBIX CeTel

NIIK-4.1 3HaeT OCHOBBI obecrieueHus
WHPOPMAIMOHHOW 0€30IacHOCTH, HOPMATHUBHBIC
MPaBOBBIE aKTHl B 00JacTH HWH(POPMAIMOHHON

6e3omacHocTH, CHCTEMHOE MPOTPaMMHOE
ofecrieyeHne, BKJIIOYAass 3HAHUS O THIOBBIX
YSI3BUMOCTSIX;

NIIK-4.2 3Haer perylaMeHTHl —oOOecTedYeHHs
MHPOPMALMOHHOW 0€30MacCHOCTH CHUCTEMHOTO
MPOrPaMMHOTO obecrnievueHus
MH()OKOMMYHHKAI[HOHHON CHCTEMBI
OpTaHM3aIH;

UIIK-4.3YMmeer ocymiecTBisITE cOOp M aHAIM3
MCXOJHBIX JTaHHBIX ULt obecrieueHus
nH(QOpPMAaLMOHHOM 0Ee30MacHOCTH ~ CUCTEMHOTO
HpPOTrPaMMHOTO 00ecIIeYeHUs;

NIIK-4.4 VYmeer mNpUMEHATH IPOTPaAMMHO-

amnmapaTHbIe CPeICTBa 3alTUThl HHPOPMAIUH;
WIIK-4.5 Bnageer HaBbIKAMH YCTaHOBKH U
HaCTpOMKHM almapaTHO-TPOrPAMMHBIX  CpEICTB
3aIATHI CHCTEMHOTO TPOrPaMMHOTO
obecreueHusI.

I1K-6
Crioco0eH K TIIaHUPOBAHHIO ONTUMH3AIIUH U Pa3BUTHIO
CEeTeH CBA3U

CTyIeHT HOJDKEH:

3HaTh: OCHOBHBIE (DM3HYECKHE U CXEMOTEXHHYECKHE MPHHIIAITHI
CIIEKTPATBHOTO MYJIbTUILIEKCHpOoBanus kaHnaios (WDM) B BOJIC,
[ACCHBHYI0 M aKTHBHYIO KOMIIOHEHTHYI0 0a3y 00O0pyIOBaHHSI
WDM
HPOMBILIICHHOTO 000PYIOBaHHs M BapHAHTBHI IIOCTPOCHHS ceTeit
CBSI3H C €r0 TIPUMEHEHUEM.

YIIIOTHEHUA KaHaJIoB, OCHOBHBIC XapaKTECPpUCTHUKU

VMers:

ITpoBoUTH pacueThl, HU3UKO-MATEMATHIECKOE MOJEIUPOBAHNUE 1
HNPOCKTHPOBAHUE OCHOBHBIX HJEMEHTOB, CyOCHCTEM M CHCTEM
onTHyeckoi ces3u ¢ npumeHenneM WDM-o6opynoBanus.

Bnanets:
IlepBuunbiMu  HaBbiKaMu SKkciutyatanmn  WDM-o6opynoBanus
CBSI3H.




Kon n HaMeHOBaHNE KOMIIETEHIIMU ¥ HHAUKATOpa™

Pe3ynbpTars 00y4eHus 0 AUCHUIUINHE

WIIK-6.1 3HaeT OCHOBHI  AIEKTPOTCXHUKH,
NPUHIUIE TOCTPOCHHUS M (PYHKIMOHUPOBAHUSA
CETEH CBSI3HM, OCHOBBI CETEBBIX TEXHOJIOTHI;
WIIK-6.2 3HaeT npuHOAIEI PaOOTH U yCTAaHOBKU
CeTeBOro  00OpyIOBaHHMS MW  NPOrPAMMHOTO
obecreyeHus;

UIIK-6.3 YmMeer ycraHaBIMBaTh U HAcCTpauBaTh
MPOrpaMMHOE 00ecIIeUeHHE;

UIIK-6.4 VYmeer mnpuUMeHSATb HOPMAaTUBHO-
TEXHHYECKYI0  JTOKYMEHTAIHIO,  KacaroUIyocCs
YCTAaHOBKM W HACTPOWKHM  TPOTPaMMHOTO
obecrieueHus, TIPOBEPSITH Ka4ecTBO
BBINIOJTHEHHBIX ~ pabOT  Ha  COOTBETCTBHE
TpeOOBaHUSIM NPOEKTHOH JOKyMEHTAIVH;
UIIK-6.5 VYmeer nOHarHOCTUPOBATH paboOTy
CEeTEeBOr0 00OPYNOBaHUS, BBISBIATH MPOOJIEMBI U
HaXOJIUTh PELICHUS;

UIIK-6.6 Bnageer HaBbIKAMU YCTAHOBKH U
HaCTPOWKHU NpOrPaMMHOTO obecrieueHus
TEJIEKOMMYHUKAIMOHHOTO 000PY10BaHHS;

UIIK — 6.7 BnameeT ceTeBbIMU aHATW3aTOPaMU,
CHCTEMaMH MOHHTOPHHTA u KOHTPOJIS
pabOTOCTIOCOOHOCTH ~ CETEBBIX  CEPBHCOB U
TapuQoB.




2. CTpyKTYypa H coiep:KaHue TUCIUIITHHBI
2.1 PacnipenesieHue TPyA0EMKOCTH JMCUMILVIMHBI 10 BUaM padoT

OGH_IaSI prI[OéMKOCTL JUCIHHMIIIIMHBI COCTABJISACT 5 3a4eTHBIX CANHUL, paCpPCACICHUC T10
BUaamM pa60T IMPEACTaBJICHO B Ta6J'II/II_Ie:

Bunst padot Bcero dopma oOydeHus
4acoB OYHO- 3a04Hast
OYHast
3a04Hast
3 4 X X

CeMecTp ceMecTp ceMecTp Kypc

(gacel) (gacel) (gackr) (gackr)
KonrtakTHasi padoTa, B TOM YHCJI€: 30,2 40,3
AynuTopHbIe 3aHATHSA (BCero):
3aHSATHS JISKIIMOHHOTO THIA 10 8
J1a00paTOPHBIC 3aHATHUS 10 16
MIPAKTUYECKHE 3aHATHS 10 16

CEeMHMHAPCKHE 3aHSTHS
Wuas koHTaKTHasi padora:
KoHTposas camocTosTenbHOM paboTh

(KCP)
[TpomexyTtounas arrecranus (MKP) 0,2 0,3
CamocTosiTeJibHasi padoTa 41,8 41
Kontpous: 26,7
Oomasn qgac. 180 72 108
TPYAIOEMKOCTH B TOM 4HcCJIe

KOHTAKTHAasA 70,5 30,2 40,3

padorta

3a4. ey 5 2 3

2.2 CTpyKTypa AUCUMILIMHBI:
Pacnpenenenne BUIOB y4eOHOH pabOThl M UX TPYJOEMKOCTH IO paszzaesiam
JVCLUATUIAHBI.

KonmuectBo yacoB
No AynutopHas
3 HanmenoBanue pasnenos pabota CamocrosiTenbHast
paszena Bcero a6oTa
TP | Jla6 P
Jlex
Onruueckue Jia3epHble 2 2 8
1 IIpyeMonepe1aTIuKU 7
(TpaHCIIOHEPHI).
MHOTOMO3UIMOHHAS MOTYJISIIHS 2
2 2 7
ontuyeckoro uanyuenus B BOJIC
TexHOIOrHN ONTHYECKOTO )
3 MYJIBTUIUIEKCUPOBAHUA 110 JUIMHE 2 7
BOJIHEI.




Kondurypupyemsie ontuueckue

4. MYJIBTUIUIEKCOPBI BBOIA-BBIBOAA 2 7
(ROADM).
IIpumeHeHrEe OPTOrOHAIBHOTO

5 YaCTOTHOTO YIUIOTHCHHS B 2 7
ontryeckoii cszu (OFDM)

6 KorepeHTHbIE BOTIOKOHHO- 5 8
ONTHYECKUE CUCTEMBI CBS3U
CoBpeMeHHbIE TPOMBIIIIICHHBIE

7 cuctemsl CWDM: ocoberHOCTH, 5 10 8
PUMEHCHHE.
CoBpeMeHHbIE TPOMBIIIIICHHBIE

8 cuctemsl DWDM: ocobenHocTH, 2 8 8
NpUMEHEHHE.
CrnexTpaibHOE YIUIOTHEHNE

9 KaHAaJIOB B CETAX aOOHEHTCKOTO 2 8
nmocryna. Cetu WDM-PON.
IIpumeHneHre KOLOBOTO
YIUIOTHEHHS KaHAJIOB B

10 . 4 8
omntuueckoii csazu (O-CDMA)
TexHOMOrus ONTHYECKOTO
BPEMEHHOT'O YIUIOTHEHUSA

R y 2 7.8
curtanoB (OTDM).

2.3 CogeprkaHue pa3genos (Tem) AUCLUNAUHDI:
2.3.1 3aHATHSA JEKIIHOHHOI0 THIIA
HanmenoBanue dopMa TeKyIIEro

Ne CopeprxaHue paszena (TeMbI) P v

pa3zaena (TeMbl) KOHTPOJIS
1. |Onrmueckue nasepHele |PacipenencHHas oOpaTHas CBs3b. JIazepbl Ha OCHOBe KB
MPUEMOTIEPEAAaTINKH  |Op3rToBcKoro oTpakenus. [lepecrpanBaemble
(TpaHCTIOHEPHI). nazepbl. VCSEL-nazepsl ¢ BepTHKAaIHHBIM
pe3oHaTopoM — (pU3NUECKH TIPUHIUIT TeHEPaLu U
TexHu4eckas peanusanus. llupruHa nuHun
W3ITyUYeHHUSI.
YII0THEHUE ONITHYECKUX CHI'HAJIOB I10 JJIMHE BOJIHBI.
Y1I0THEHUE ONITHYECKUX CHTHAJIOB 10 MOJIIPU3ALIIH.
2. |Muoromno3unuonHas  |Ba3oBas u kBamparypHast moayusiiust B BOJIC.

MOy JISILHSE

ONTHYECKOTO

m3ny4enus B BOJIC

3. |Texnonorum TexHomoruss Ha  OCHOBE HMHTep(EPEHIMOHHBIX KB
OIITHYECKOTO ¢ubTpoB.  MyJBTHIUIEKCHPOBAaHHE Ha  OCHOBE
MYJIBTHILIEKCHPOBAHHS (hasupoBaHHOM penreTkr MUKPOBOIHOBOIOB (AWG).

TIO JUTMHE BOJIHEI.

4, Kondurypupyemoie [Mpuamun  paboThI, KOMITIOHEHTHass 0aza H KB
OIITHYECKHE TEeXHUYECKast peanuzanus KOH(UTYpUpyEMBIX
MYJTBTHILIEKCOPEI ONITHYECKUX MYIIBTHILIEKCOPOB BBO/JIa-BBIBOJIA

(ROADM). TIlapameTpbl CepHHHO BBITYCKaeMbIX
BBOJIa-BbIBOJIA ROADM
(ROADM). '

5  |KorepentHsie [MpuHnun paboTel, KOMIIOHEHTHasE 0a3a u KB

BOJIOKOHHO- TEeXHUYECKasi peain3alisi KOrepEeHTHBIX BOJIOKOHHO-




OIITHYCCKUEC CUCTCMbI
CBA3U

ONTUYECKUX CUCTEM CBsI3H. [ eTepoIuHHBIN U
TOMOJMHHBIN IPUEM ONTUYECKUX CUTHAJIOB (4acThb 1).

CrexTpanbHoe
YIUIOTHEHHE KaHaJIOB B
ceTsix aDOHEHTCKOTO
nocryna. Cetu WDM-
PON.

Ceru WDM-PON HoBOro nokoseHus.

KB

IIpumenenue
OpPTOTOHAJILHOTO
YaCTOTHOTO
YIUIOTHEHHUS B
OIITHYECKOM CBSI3H

(OFDM)

Texnomoruss OFDM B BOJIC.

KB

IIpumeuanne: KB — 0TBEeTHI Ha KOHTPOJIbHBIE BOIPOCHI

2.3.2 3aHATHS CeMMHAPCKOI0 THIA.

Ne Haumenosanue Comepikanue paanena (Tem) DopMa TeKyIIEro
paznena (TeMbl) KOHTPOJIA
1. |Ontuueckue nazepusie [IpsmMas ©  BHEWIHSS  MOAYJNALUSA  J1a3epPHOTO KB
MPUEMOTIEPENATINKN  |M3IydeHUsT. DPPEKT YupIIHTA.
(TpaHCTIOHIEPHI). MHOTONO3UIMOHHAs MOAYJSINS M AEMOIYIIALIML.
Texnnueckass ~ peanm3alisi ~ MHOTOIO3HIIMOHHOMN
MOJYJISINA ¥ JEMOTYIISALIHH.
Onruueckue MHOTOKaHaJIbHBIE MOJYJIATOPHI.
WHTerpanbHO-OoNTHYECKHE  MOAYJATOP U HX
MPaKTUYeCcKoe MPUMEHCHHUE.
2. MynbTHILIEKCUpOBaHHE Ha OCHOBE A (eKTa yriIoBoOi KB
TeXHOIOTHH Jucriepcu My bTUILIEKCOPBI HA BOTHYTOM
ONTHYECKOTO mudpakunonHoit pererke. TpexmepHoe onTHYecKoe
MYJIBTHIIEKCUPOBaHUE. AKYCTOONITHYECKHE
MYJIBTHIUIEKCUPOBAHHS
¢unpTpsel. MybTHILIEKCOPHI BBOAA-BhIBOMa (Add-
110 ZATMHE BOJIHBL. Drop Filters). ®uibTpbl Ha OCHOBE BOJIOKOHHO-
ONTHYECKUX OpP3ITOBCKUX AN(PAKIMOHHBIX PEIIETOK.
3.  |Kondurypupyemeie |[[Ipumeneane ROADM B ontudeckux ceTsX CBSI3U. KB
ONITHYECKHE
MYJIbTHILIEKCOPHI
BBOJIa-BBIBOJIA
(ROADM)
4. |KorepeHTHEIE [puHIUT paboThl, KOMITOHEHTHAS 0a3a u KB
BOJIOKOHHO- TEeXHHYECKas peann3anus KOTePEeHTHBIX BOJIOKOHHO-
ONTHYECKUE CUCTEMBI |ONTHYECKUX CHUCTEM CBsI3U. [ eTepoaAuHHBIN U
CBS3U TOMOJIMHHBIM IPUEM ONTHYECKUX CHTHAJIOB (4acTh 2).
5 |CoBpemeHHbIE CpaBHHUTENBHBIM aHaMW3 TNpoMbInuieHHBIX WDM- KB
MPOMBILIICHHbIE CHCTEM CBSI3U Pa3IMYHBIX IPOU3BOIUTEIEH.
cucrembl CWDM u
DWDM: ycrpoiicTBo,
0COOEHHOCTH,
pUMEHEHHE.
6  |Texnonorus Ou3HuecKue U CXEMOTEXHHYECKHE  IMPUHLUIBI KB
OIITHYECKOTO ONTHYECKOTO BPEMEHHOTO MYJIbTHILIEKCUPOBAHUS U
BpPEMEHHOTO JIeMyJIbTUIUICKCUPOBaHHUS nH(pOpPMaMOHHBIX
YIUTOTHEHHSI CUTHAJIOB CHIHATIOB.
(OTDM).
7  |(Ilpumenenne xkogosoro|Texnonorus CDMA B BOJIC. KB
YIUIOTHEHHS KaHAJIOB B
onTuyeckoii ceszu (O-
CDMA)




2.3.3 JlabopaTopHbIe 3aHATHS.

Ne Tema Kon-Bo dopMa TeKy1Lero
n/ 4acoB KOHTPOJIS
i
1 [Tpuembl pabOTHI ¢ ONTHYECKUM aHAJIM3aTOPOM CHEKTPa 4 Otyer
2 Hccnenoranue xapakrepuctuk CWDM Tpancnoniepos. 6 Otuer
3 Hccnenoranue xapakrepuctuk DWDM TtpaHcrionaepoB 4 Otuer
4 HUccnenoBanue xapakrepuctuk CWDM MyJbTHIIIEKCOPOB. 4 Otuer
UccrenoBanne xapakrepuctuk CWDM mynsTHImexcopa BBojaa-
BBIBOJIA.
5 HccaenoBanue xapaktepuctuk DWDM MynbTHIIIEKCOPOB. 4 Oruer
6 HccrenoBanme  XapaKTePUCTUK  ONTHYECKOTO  JIA3€PHOTO 4 Otuer
TepeIaTIMKa C MHOTOMO/IOBBIM BBIXOJHBIM CUTHAJIOM.

JlaGoparopHbie pabOTHI BBITIOJHSIOTCS B CIICHUAIM3MPOBAHHON y4yeOHOU nmabopatopuu Ne 137c.

[TpunararoTcs METOAUUECKUE YKa3aHU IS TPOBECHUS J1a00paTOPHBIX padoT.

B pe3ynbrare BHIOTHEHUS 1a00paTOPHBIX pab0T Y MarucTpanToB (JOPMHUPYIOTCS M OLICHUBAIOTCS

Bce Tpedyembie I'OC u OOII no nanpasnenuto 11.04.02 "MHPOKOMMYHHKAIIMOHHBIE TEXHOJIOTHH U

CHCTCMBI CBS3H.

2.3.4 IlpuMepHasi TeMATHKA KypPCOBbIX padoT (IIPOEKTOB).

CornacHo y4eOHOMY IUIaHY KypCOBbie paOOTBI (IIPOEKThI) IO JAHHON JUCIMILIUHE HE

PeayCMOTPEHBI

2.4 IlepeyeHb Y4eOHO-METOAUYECKOr0 oOOecledeHUs] JIsi CAMOCTOSATEJbHOH PpadoThI

o0yvyamuxcs no JMcuUMIUvInae (MOAYJII0).

HepequL y‘IC6HO-MCTO,IlI/I‘IGCKOFO 06GCH6‘{GHI/I$[ JUCHUIIIINHEI 110
BBITIOJTHCHU RO CaMOCTO?ITCJ'IBHOI)i a60TLI
Ne Bux CPC p

1 |M3ydeHue TeM JUCHUILIMHBL, |MeToaudecKue yKa3aHHus IO
BeIHeceHHBIEe Ha CPC qucnumanHe  « TexHomorus
OIITUYECKOM CBI3U»

OpraHu3alK CaMOCTOATEIBHOH paboTH IO
CIIEKTPAILHOTO

MYJIbTUIIJICKCUPOBAHUA B

2 HOZ[FOTOBKa OTYCTOB 110 MGTOJ_‘[I/I‘ICCKI/IC YKaszaHug 110
J'Ia60paT0pHLIM pa60TaM JUCHUITIINHE «TexHomoTHA
OITHYECKOI CBI3U»

OpraHu3anuun CaMOCTOSTEIIbHOM pa6OTLI 1o
CIICKTpAJIbHOT'O

MYJIbTUIVICKCUPOBAHUA B

3 HOHFOTOBK& K 3a4eTy MGTOZ[I/ILICCKI/IG YKaszaHug 110
JUCHUITIINHE «TexHomoTHA
OITHYECKOI CBI3U»

OpraHmu3anuun CaMOCTOSTEIIbHOMI pa6OTLI Io

CIICKTPAJIbHOTO  MYJIbTUIUICKCUPOBAHUA B

Y4eOHO-METONUYECKHUE MaTepHambl ISl CaMOCTOSITENIbHON pPabOThl 0OyYaIOIIUXCS U3
YHUCiIa MHBAJIUIOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) nmpenocrassitores
B (hopMax, amanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3[J0OPOBBS M BOCIIPHUITHS HH(DOpMAIIHN:

JUig U1 ¢ HapyLIeHUSIMU 3pEHUSL:
— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,




— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jis 11 ¢ HapyIICHUSIMH CITyXa!

— B IIeYaTHOM ¢opme,

— B hopMe IEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JI1 ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieuaTHo opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B niporiecce npenogaBanus AUCIUTUIAHBI UCIIOJIB3YIOTCS CIICYFOIUE METOIBI:

— JICKIIVH;

— IIPOBEJICHHE MTPAKTUICCKUX 3aHATUML;

— JIOMAIITHHE 3aJIaHUs;

— Ompoc;

— MHUBUIyaJIbHBIC IPAKTHYCCKUE 3a/IaHUS;

— KOHTPOJIbHBIC Pa0OTHI;

— TECTUPOBAHHE;

— myOnuyHas 3anmra 1a00paTopHbIX padoT;

— KOHCYJIbTallMH MPEIOJaBaATEIICH;

— caMocTosiTeNbHass padoTa CTyIEeHTOB (M3Y4YeHHE TEOPETHYECKOTO MaTephana, MOJATOTOBKa K
7a00paTOPHBIM 3aHSATHSIM, BBINOJIHEHUE JOMAIIHUX padO0T M HMHIMBHIYaJbHBIX THUIIOBBIX
pacyeToB, MOArOTOBKA K OIPOCY, TECTHPOBAHUIO M IK3aMEHY ).

Jns  mpoBeseHuss BceX JIGKIMOHHBIX M MPAKTUYECKHX (CEMUHApPCKUX) 3aHATHM
UCIIONIB3YIOTCA  MYJIBTUMEIUUHBIE CPEICTBA BOCIPOU3BEACHUS AaKTUBHOIO COAECPKUMOTO,
MO3BOJISIOIIETO CIYIIATEeI BOCHPUHUMATh OCOOEHHOCTH M3Y4aeMOro MaTepHualla, 3a4acTylo
UTpAIOLMEe pELIAIOUIYI0 poJib B MMOHMMAHUM U BOCHPHUATHH, a Takxke (OPMUPOBAHUU
npoecCHOHANBHBIX KOMIETeHUNN. VIHTepaKTUBHBIE ay/IUTOPHBIE 3aHSTHUSI C MCIOJIb30BAHUEM
MYJbTUMEAUNHBIX CUCTEM MO3BOJISIFOT aKTUBHO U 3(P(PEKTUBHO BOBJIEKATH YUAIUXCS B YUEOHBIN
IPOLECC W OCYLIECTBIATh OOpaTHyl0 CBSI3b. IIOMHMO 3TOro, CTAHOBUTCS BO3MOXKHBIM
3P PeKTUBHOE 00CYKICHUE CIOKHBIX M JUCKYCCHOHHBIX BOIIPOCOB U MPOOIIEM.

[To wu3yyaemoil JUCHUIUIMHE CTYJACHTaM TPEIOCTABISIETCS BO3MOXKHOCTH OTKPBITO
MOJb30BaThcss (B TOM  4YHCIE KONUPOBATh HA JIMYHBIE HOCUTENUM  HMH(MOpMAIIH)
MOJITOTOBJICHHBIMKA BEAYIIUM JaHHYIO TUCHHIUIMHY MpernojaBaTesieM MaTepHalaMH B BHJIE
3JIEKTPOHHOT0 KOMILIEKCA CONPOBOKIAEHNs, BKIIFOUYAIOIIETO B ceOs:

— 3JICKTPOHHBIE KOHCIIEKTHI JICKIIHIA;

— 3JICKTPOHHBIC TIAHBI MPAKTUYECKUX (CEMHUHAPCKUX ) 3aHSATHIA;

— DIIEKTPOHHBIC BapUAHTHl y4EOHO-METOIMUYECKOTUX IMOCOOMM JUIS  BBIMOJTHEHUS
71a00paTOPHBIX 3a1aHUH;

— CIUCKH KOHTPOJIBHBIX BOMPOCOB K KAKIOH TEME M3y4aeMoro Kypca;

— Ppa3HOOOpa3HyH JIOMOJIHUTEIbHYIO JIUTEPaTypy, OTHOCAIIYIOCS K H3y4aeMOM
JUCIUTUTHHE B JIEKTPOHHOM BHJIE (B pa3IMUHBIX TEKCTOBBIX (hopmaTax *.doc, *.rtf, *.htm, *.txt,
*.pdf, *.djvu u rpaduueckux popmarax *.jpg, *.png, *.gif, *.tif).

ComnpoBOX/IEHHE CaMOCTOATEIHOM pPabOThI CTYJEHTOB TaKkKe OPraHM30BaHO B
clenyromux GopmMax:



— YCBOCHHE, JIOTIOJIHCHHE W BHHKaHHUE B pa3OupaeMble pas/eibl IUCIHUIUIMHBI TPH
MIOMOILIM 3HAHUM IIOJy4aeMbIX II0 CpPEACTBAM M3YYEHUS] PEKOMEHIAYEMOM JIMTEpaTypel U
OCYIIIECTBIIIEMOE ITyTeM HamucaHus pedepaTUBHBIX padoT;

— KOHCYJIbTAIIUM, OPTraHU30BAHHBIC JIsi Pa3bsICHEHUS NPOOJIEMHBIX MOMEHTOB MIPHU
CaMOCTOSITEIbHOM M3Y4YEHHUU T€X WJIM WHBIX acCleKTOB pa3JeloB yCBaWBaeMoW MH(opManuud B
JUCLUIUIUHE.

OcHoBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, UCIIOJIb3YEMbIC B Y4€OHOM MpOIIeCcCe:

— MHTCPaKTHUBHAS JICKLHUS C MyJIbTUMEMUHON CHCTEMOIl C aKTUBHBIM BOBJICYCHUEM CTY/ICHTOB B
yueOHBII poLiecc 1 00PaTHOM CBS3BIO;

— JIEKITUH C TIPOOJIEMHBIM U3JI0KCHHUEM;

— 00CYKIEeHHE CIIOKHBIX U TUCKYCCHOHHBIX BOIIPOCOB U MPOOJIeM H pa3pelieHne npooiem;

— KOMIBIOTEPHBIC 3aHATUS B PEKUMAX B3aUMOJICHCTBUS «IIPENONABATENb — CTYIECHTY,
«CTYJIEHT — MPETOJIABATEINbY, «CTYACHT — CTYJICHT»;

— TEXHOJIOTHMH CMEIIAHHOTO OOYYEHUS: UCTAHIIMOHHBIC 3aJaHus W YIPKHCHUS,
COCTaBJICHUE TJIOCCAPUEB TEPMUHOB M OIPEICIICHUH, TrpynmoBble Meronbl Wiki, HMHTEpHET-
TECTUPOBAHUE U AHKETUPOBAHUE.

HutepakTuBHBIE 00pa30BaTeIbHbIE TEXHOJIOTHHU, UCTIONb3YEeMbIE B ayIMTOPHBIX 3aHATHSIX:

— T€XHOJIOTHS PAa3BUTHUS KPUTHUECKOTO MBIIILICHUS;

— JICKIIUU € TTPOOJIEMHBIM H3JI0KCHHUEM;

— HCMOJIb30BAHUE CPEACTB MYJIbTUMEANA;

— HW3y4YeHUE M 3aKperyieHhe HOBOTO Marepuana (MHTEpakTHUBHAs JIeKIus, padoTa ¢
HarJSIAHBIMA ~ TIOCOOMSIMHM, BHJICO- MW ayJuoMaTepHallaMH, HCIIOJIb30BaHUE  BOIIPOCOB,
CokpaTH4eckuii 1uanor);

— 00CyXJleHHE CJOXHBIX M JUCKYCCHOHHBIX BOINPOCOB M MpodieM («3aiiMu MO3UIHIO
(1IKama MHEHHMI)», IPOEKTUBHBIC TeXHUKU, «OJIMH — BIIBOEM — Bce BMeCTe», « CMEHH MO3ULIUIOY,
«Jluckyccus B CTUIIE TEIEBU3MOHHOTO TOK-IIIOY», A€0aThl, CAMIIO3UYM);

— pa3perienue npoodiem («/epeBo pemenuity, «Mo3roBoii MTypm», « AHAJIN3 Ka3yCOBY);

— TBOPYECKUE 3a/IAHUS;

— paboTa B MajbIX rpymnmnax;

— UCIOJIb30BAaHUE CPEJICTB MYJIbTUMEIUA (KOMITBIOTEPHBIE KIJIACCHI);

Jng nui ¢ OrpaHMYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBBS IPEAYCMOTPEHA OpraHU3aLIUs

KOHCYJ'ILT&I_[I/Iﬁ C UCIIOJIB30BaAHHUEM BHGKTpOHHOﬁ IIOYTHhI.

4. OneHOYHbIE CPeaCTBA ISl TEKYIIero KOHTPOJISA yCIeBAeMOCTH U MPOMEKYTOYHOM
aTTrecTalmu.

4.1 ®oHA OLIEeHOYHBIX CPEACTB /I MPOBeIeHNs TEKYIero KOHTPOJIs.

KoHTpoJibHbIe BONPOCHI 0 Y4eOHOI mporpamme
B nmporiecce moaroToBky U 0TBETaAM Ha KOHTPOJIBHBIE BOPOCHI (POPMUPYIOTCS
u oneHuBatorcs Tpedyempie OI'OC u OOIl nns HampaBnenus mnoarotosku 11.04.02
"MH()OKOMMYHHKAIIMOHHBIC TEXHOJIOTHH W CUCTEMBI CBsI3H, KommeTeHmn [1K-6, TTK-9.

Hwuske npuBoasiTcsi NpuMepbl KOHTPOJIbHBIX BONPOCOB pado4eil NporpaMMabl.

1. Ha3zoBuTe OCHOBHbIE KOMIOHEHTHI ONTHYECKUX MPUEMOIIEPEIAroIInX
TPAHCIOHJIEPOB.



2. OOBsCHUTE MPHUHITUIIBI JeHCTBUS MOy IaTopoB Maxa-1lennepa u
AJIEKTPOAOCOPOIIMOHHBIX MOIYIATOPOB. Kakue TpeGoBaHus NpeabsBIsSIOTCS K
YIPaBISIOIIUM JIEKTPOIaM MOIYJIATOPOB?

3. OO0bAcCHUTE MHOTOIO3UIIMOHHBIN PEXUM pabOTHI ONITHYECKOTO MOYJIATOPA
Maxa-Ilennepa.

4, Ha3oBure MCTOAbI COCANMHCHUS JTa3€PHBIX MEPCAATUNMKOB C OJTHOMOJOBBIMHU U
MHOT'OMOAOBBIMH BOJIKHAMM.

5. HazoBure ¢puznyeckne NpuHIMIG QYHKIMOHUPOBAHHS MYJIbTHILIEKCOPOB HA
OCHOBE TOHKOIUIEHOUYHBIX (PUIBTPOB U MX KOHCTPYKTUBHBIEC OIPAaHUUEHMSL.

6. IlpuBeauTe ONTUYECKYIO CXEMY U OOBSICHUTE MPUHIUI JCHCTBUS ONMTHYECKOTO
LUPKYJIATOPA.

7. IlpuBenute ONTUYECKYIO CXEMY M OOBACHUTE IPUHIUI JeHCTBUS
KOH(UTYpUPYEMOT0 MYJIbTUILICKCOPa BBOA/BBIBOIA.

8. IlpuBemuTe ONTUYECKYIO CXEMY KOT€PEHTHOMN JIMHUH BOJIOKOHHO-ONTHYECKOU
CBSI3M, ITOSICHUTE IPUHLIMII JEHCTBUS U €€ CTPYKTYpPHBIE KOMIIOHEHTHI.

9. Hoquy YYBCTBUTCIIbHOCTb KOTCPCHTHBIX NPUECMHHUKOB OIITUYCCKUX CUTHAJIOB
BBIIIIC YEM Tpa,I[I/II_[I/IOHH]':Jﬁ croco0 ux I[eTeKTI/IpOBaHI/IH?

10. OOBsicHUTE IPUHIIMIT JEHCTBUS AEMYJIbTUIIIICKCUPOBAHUS ONITUYECKUX CUTHAJIOB,
yItoTHeHHBIX 10 Metoay OTDMA.

4.2 ®OoHJ OLIEHOYHBIX CpCACTB IJIAd IPOBCACHUA HpOMe)KYTO‘{HOﬁ aTTeCTalinuu

BOl'[pOCbI AJIA MOATOTOBKH K 3a49€TYy

OnTuyeckue na3epHble MprueMonepeaaTyuku (TPaHCIIOHIEPHI).

TexHOIOTUM ONTUYECKOTO MYJIbTUIIEKCUPOBAHUS TI0 JITTHHE BOJIHBI.
Kondurypupyembie onTuyeckre My IbTHILICKCOPBI BBO1a-BbiBo1a (ROADM).
KorepeHTHbIE BOJJOKOHHO-ONTUYECKHUE CUCTEMBI CBSI3H

TexHOJIOTUsI ONTHYECKOT0 BPEMEHHOT0 yIIOTHeHuUs curHaioB (OTDM).

I A T o

Cospemennsie npomeinuieHHbIe cuicteMbl CWDM n DWDM: ycTpoiicTBO, 0COOEHHOCTH,

IPUMEHEHHE.

WTOroBelii KOHTPOJIb OCYIIECTBISETCS B BHJE 3adeTa B KOHIE cemecTpa. Ha 3adere
MarucTpaHTaM IpeajgaraeTcs OTBETUTh Ha 2 BOIIpOca Mo MaTepuaiaM y4eOHoH nucuuruinHel. [1o
UTOTaM OTBETAa Ha 3a4eTe IPEnoJaBaTeNlb OLCHWBACT 3HAHUS MArucTpaHTa. 3adeT SBISAETCA
OKOHYATEJIbHBIM UTOTOM 110 TUCLUILIAHE.

Kpurepun olieHKM 3HaHUI MaruCTpaHTOB Ha 3a4yeTe.

OI_[eHKa «BauTCHO» — BBICTABJACTCA IIPU YCJIIOBHUU, CCIIM CTYICHT ITOKA3bIBACT XOPOIINEC



3HAHUS M3YYCHHOTO YYeOHOTO MaTepHala; CaMOCTOSITENTHHO, JIOTHYHO | MOCIIEIOBATEIIHHO U3JIaraet
U MHTEPIPETUPYET MaTepualibl Y4eOHOTO Kypca; MOJHOCTHIO PACKPHIBAECT CMBICI MPEIIaraeMoro
BOITIPOCA; BJIaACCT OCHOBHBIMU TCPMHHAMU W INOHATHUAMH U3YUYCHHOI'O KypcCa, IMOKa3bIBA€T YMCHHUC
NEPEJIOKUTh TEOPETHYCCKUE 3HAHWS Ha MPEAINOJaraeMblii MpakTHYeCKuil ombIT. Jlomyckarorcs
HEe3HauUTeNbHbIE OMHMOKH. O0s3aTebHO BHIIOTHEHNHE, 0(DOPMIICHHE U YCIICITHAS 3aIIUTa KX 10U
nabopaTopHON pabOTHI.

OneHka «HE 3aUTEHO» — BBICTABIICTCS, €CIM HE PACKPBITO OCHOBHOE COJEp)KaHUE
y4eOHOTO MaTepualia; MNPy HAIWYHH CEPhE3HBIX YIYIICHUH B MPOIECCe WU3JIOXKEHHUS Y4eOHOTO
Mmarepuaia, B Cly4ae OTCYTCTBHS 3HAHHMW OCHOBHBIX TIOHSATHH M OIpPEICNICHHH Kypca WU
IPUCYTCTBUHM OOJIBLIOrO KOJIMYECTBA OIIMOOK MPU HMHTEPHPETAlUH OCHOBHBIX OIpEACIICHUM;
€CJIM CTYACHT IIOKA3bIBACT 3HAUUTCIBHBLIC 3aTPyAHCHHUA IIPpH OTBETC Ha MNPCIJIOKCHHBIC
OCHOBHBIC M JIOTIOJIHUTEIbHBIC BOIMPOCHI; TMPU YCIOBUU OTCYTCTBHSI OTBETa Ha OCHOBHOW U
JIOTIOJTHUTEIIBHBIN BOMPOCHL. [IOMUMO 3TOro, OIEHKAa «HE 3a4T€HO» BBICTABISACTCS, €CIIU
nabopaTtopHbIe padOTHI B IOJTHOM 00hEME HE BBITIOJNHEHBI, He 0(OPMIICHBI U HE TIPOILIN 3aIUTY

BO BpCMs BBIIIOJIHCHUSA OTUCTA.

HToroBelli KOHTPOJIb OCYIIECTBIISIETCA B BHUAE 3K3aMeHa. Ha sk3ameHe cTyneHTam
npejyiaraeTcsi OTBETHTh Ha 2 BONpOCa MO MarepuanaM ydeOHoi muctmrmmsbl. [lo wroram
OTBETa Ha OHK3aMEHE IpenoJiaBareib OLICHUBAET 3HAHUS CTyJEeHTa. OK3aMeH SBIIETCS
OKOHYATEJILHBIM UTOIOM I10 JUCLUILIMHE.

Onenka 3HaHUN TPOU3BOAUTCS 110 CIEAYIOINUM KPUTEPUIM:

- OLICHKAa «OTJIMYHO)» BBICTABIISETCS CTYJEHTY, €CJIM OH ITyOOKO U IPOYHO YCBOMII
IPOrpaMMHBIM MaTepuall Kypca, HCUYEpIbIBAIOLIE, IOCIEI0BATEIbHO, YETKO M JIOTUYECKU
CTPOMHO €ro u3jaraer, yMeeT TeCHO yBS3bIBaTh TEOPHUIO C MPAKTUKOW, CBOOOJIHO CIpaBIISIETCS C
3a7ladaMM ¥ BOIIPOCaMH, IPUUYEM HE 3aTPyIHSAETCA C OTBETAaMH IPH BUJOU3MEHEHMH 3aJaHUM,
IPaBWJIbHO OOOCHOBBIBAET MPHUHATHIE PELIEHUS, BJIAJEET PA3HOCTOPOHHMMU HaBbIKAMU U
IpUEMaMHU BBITIOJTHEHUS MPAKTUYECKUX 3a/1a4;

- OILICHKA «XOpOLIO» BBICTABISETCS CTYAEHTY, €CJM OH TBEPAO 3HAET MaTepuall
Kypca, TpaMOTHO M IO CYLIECTBY HM3JIaraeT €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEH B
OTBET€ Ha BOIPOC, MPABUIBHO TNPUMEHSET TEOPETUYECKUE TIOJNIOKEHHUS] MpPH pelIeHUuU
MPAKTUYECKUX BOMPOCOB M HAYYHO-HCCIIEOBATENIbCKUX 3a/ay, BIaJeeT HEeOO0XOAUMBIMU
HaBBIKAMU U IPUEMAMH UX BBINOJIHEHMUS,

- OILICHKA «YJOBJIETBOPUTEIBHO» BBICTABIISIETCA CTYJEHTY, €CIM OH MMEET 3HaHM
TOJIKO OCHOBHOTO MaTepuaja, HO HE YCBOWJI €ro Jerajei, JOMyCKaeT HEeTOYHOCTH,

HEJIOCTaTOYHO TpaBUJIbHBIE (HOPMYJIUPOBKH, HAPYIICHHUS JIOTHUECKOW TMOCIETOBATEIHHOCTH B



U3JIO)KEHUU TPOTPAaMMHOTO MaTepuaja, HWCIBbITHIBAET 3aTPYAHEHHUS] TMPH  BBINOJIHEHUU
MPaKTUYECKUX 3a/1a4;

- OIICHKA «HEYIOBJIICTBOPUTEIHHO» BBICTABIISICTCS CTYACHTY, KOTOPBIM HE 3HAET
3HAYUTENIbHOM 4YacTW MPOrpaMMHOIO MaTepuaja, JOIMYyCKaeT CYHIECTBEHHbIE OIIMOKH,
HEYBEpEHHO, C OOJBIIMMH  3aTPyJHEHUSIMU  peIIaeT MPAKTUYECKHE U  HAYy4YHO-

HCCIICA0BATCIILCKUC 3ala4r WJIM HC CIIPABJIACTCA C HUMH CaAMOCTOATCIIBHO.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSMH
3J10pOBbsI BEIOUPAIOTCS C yU€TOM MX MHAWBUAYAIBHBIX ICUXO(U3NYECKUX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH HHBAJIHMAAM M JIMLIAM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH
3/10pOBbS [IPEIOCTABIISAETCS JOMOJIHUTEIBHOE BPEMsI ISl IOJATOTOBKM OTBETA HAa dK3aMEHE;

— [IpU NPOBEJICHUH IPOLEAYPbl OLICHUBAHUS PE3YyIbTATOB 00yUeHHs] HHBAINIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMM 3/10pOBbS IPEAYyCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMA OCOOCHHOCTSIMH;

— IpY HEOOXOAUMOCTH JJIsl 00YyHAIOIIUXCS C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLEIypa OLEHUBAHUS pE3yJbTaTOB OOYyYEHHUs MO JAUCLUUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIWIOB M JIUI] C OrpaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3/I0POBbSl 10 JUCHMUILIMHE (MOAYJIO) MpEeAyCMaTpUBAET MPEIOCTaBIEHUE
uHpopManuu B (opMax, AJANTUPOBAHHBIX K OrPAaHMUYEHHMSIM HX 370POBbS U BOCIPHITHUS
UHpOpMaLUu:

JUig au1 ¢ HapyLIeHUSIMU 3PEHUS:

— B MieyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

Jlnist a1 ¢ HapyIIEeHUsIMU CiTyXa:

— B TIe4aTHOM opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B mieyaTHoi opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA

00ydaromuxcs.
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PocnsikoB, A.B. 3apyOexHsle u oredecTBeHHbIE TuaTdopmbl ceteit NGN [DnexkTpoHHbII
pecypc] : yueb. nocobue — DnekTpoH. 1aH. — Mocksa : 'opsiuas nuaus-Tenexom, 2014. —
258 c. — Pexum pocrtyna: https://e.lanbook.com/book/63243.

CnenoB H. OcobenHoctu, mnpoOieMbl M MEPCIEKTUBBI pa3pekeHHbIX cucreM WDM
(CWDM) // Onextponuka: HTB. 2004. Ne 7. C. 56-59.

Bypaun B.A. OcHOBBI MOJAEIMPOBAHUS KYCOUHO-PETYJSIPHBIX BOJOKOHHO-ONTHUYECKUX
TUHUHN Tiepeaun cereit cBsa3u// Pamno u cBszb, 2002.

Kypnan «Texnuka CBsi3n» — INPOU3BOJCTBEHHBIM TEXHUYECKUM KYpHal, OCBEIIAET BCE
ACMEKThl TeJIEKOMMYHUKALUN U CBS3HU.

VY.Tomacu Dnekrponnsie cuctemsl cBs3u (Electronic Communications Systems) Cepust:
Mup cBszu Texnocdepa: 2007 — 1360 c.

Hukynbckuit U.E. Ontrueckue natepdeiicsbl HUPpOBbIX KOMMYTAIIMOHHBIX CTAHLIUN U ceTel
noctyma. M.: Texaocdepa 2006r., - 256¢.

Kpyxmanés B.B. ludpossie cucremsl nepenaun M.: ['opsiuast munus - Tenekom 2007r., -


https://e.lanbook.com/book/5147

351c.
9. JIBuacoH. OCHOBBI Iepeaadn ToJIOCOBBIX JaHHBIX MO ceTsaMm IP, 2-e u3n M.: U3ngatenbckuit

oM «Buissamey, 2007 — 400c.

5.3. [lepuoauveckue M31aHusA:

ABTOMETpUSA

BecTHuk cBs3u

KBaHTOBas 31€KTpOHMKA

OnTuyeckuii )KypHai

Certu u cucTeMsl CBS3U

TexHosioruu u cpeacTsa cBsi3u

Tpyasl MH-Ta UHXK. TI0 JCKTPOH. U paauodaekTporuke (TUNIP)
doTOHUKA

®DoToH-3KCIpece

CBoanblii pedepatuBHbIil KypHaT «CBA3b»
PXK «®uzuka»

Kypnan rexaunueckor GU3NKU
3apyOexHasi paAHO’IEKTPOHHKA

MeToauuecKkue YKazanusl 1Jist oﬁyqamumxca M0 OCBOCHHUIO TUCHHUIIJIMHBI (MOZ[yJ'Iﬂ).

Ha camocrositenbayto paboTy cTyaeHtoB, corjacHo TpeboBanusm OI'OC BO 1o
HarpaBjaeHuto 11.04.02 "MH(OKOMMYHHUKAIIMOHHBIE TEXHOJIOTHM M CHCTEMBI CBSI3U, OTBOJAUTCA 44
yaca c.p.c. OT 001el TpyA0eMKOCTH AUCUUILTHHBI (72 vac.). COnmpoBOXKIEHHE CAMOCTOATEIHHON
paboThI CTYJIEHTOB MOKET OBITh OPTaHMU30BAHO B CIEIYIOMIHNX (hopMax:

— COCTaBJICHHEM WHJMBUIYaTbHBIX IJIAHOB CaMOCTOSITENbHON paboThl KaXIOTO U3
CTYJIEHTOB C YKa3aHHUEM TeMbI U BUIOB 3aHATHUH, OPM U CPOKOB MPEACTABIECHUS PE3YIIbTATOB;

— TIPOBEJICHUEM KOHCYJIbTAMN (MHAMBUAYATBHBIX WA TPYIIOBBIX), B TOM YHCIE C
NPUMEHEHHUEM JUCTAaHLMOHHON Cpeibl 00yUEeHHUS.

Kpurepuii onenku 3(ppeKTUBHOCTH CaMOCTOSITEIFHON pabOThl CTYACHTOB (POPMUPYETCS
B XO0J/I€ NMPOMEXKYTOYHOTO KOHTPOJISL IMPOLIECCa BBIMOJIHEHUS 3aJaHUM M OCYIIECTBIISIETCS Ha
OCHOBE pAa3JIMYHBIX CIIOCOOOB B3aMMOJEHCTBHMS B OTKPBHITOW WHGOPMALMOHHOM cpene u
oTpaxkaercs B Tpouecce (OpMHpPOBaHUS TaK HA3bIBAEMOTO «IJIEKTPOHHOTO MOpTdens
CTYJEHTa».

B coorBercTBMM € 3TUM TpU TMPOBEACHUM OINEPATUBHOIO KOHTPOJSI MOTYT
UCIIOJIb30BAaThCS  KOHTPOJIbHBIE BOMPOCHI K  COOTBETCTBYIOIIMM  pas3fieflaM  OCHOBHOM
JTUCITATIITAHBI «»,

KouTponb ocymecTBisercs MOCPEACTBOM TECTHPOBAHHUS CTYACHTOB IO OKOHYaHHUH
W3Yy4YeHUs TeM y4eOHOM AUCITUTUTMHBI U BBITIOJIHEHUS MMChbMEHHBIX KOHTPOJIBHBIX padoT.

ConpoBorKI€HHE CaMOCTOSATENBHON PabOThI CTYJEHTOB TaKXKe OPraHU30BAHO B CIEAYIOIIUX
dopmax:

— BBINIOJIHEHHUE CEMECTPOBOM KOHTPOIHHON PaOOTHI O HHANBHUAYAIBHBIM BapUaHTaM;

— YCBOEHHE, IOMOJHEHHE W BHUKaHWE B pa3Oupaembple pa3lieibl AUCIHUILTAHBI TPH
MOMOIIM 3HAaHUN TOJNYyYyaeMbIX IO CpEACTBAM H3YyUYEHHUS PEKOMEHAYeMOW JHUTepaTyphl H
OCYIIECTBIISIEMOE ITyTeM HalMCaHus peQepaTuBHBIX padoT;



— KOHCYJIbTAllUM, OPTaHWU30BAaHHBIC MJIsi PA3bSICHEHUS NPOOJIEMHBIX MOMEHTOB IIPH
CaMOCTOSATCIIBHOM I/I3y‘-IeHI/II/I TEX HUJIN HUHBIX ACIICKTOB pa3;leJ1013 yCBaHBaeMOﬁ I/IH(i)OpMaLII/II/I B
JOUCLIUAIIIIMHE.

K CpeI[CTBaM O6€CH€‘-ICHI/I$I OCBOCHHUA OUCIHUITIIMHBI ((TGXHOHOFI/ISI CHGKTpaJIBHOFO
MYJIBTI/IHJIGKCI/IPOBaHI/ISI B OHTI/I‘-IGCKOI\/'I CBs3H)» TaAKXEC OTHOCATCA 3JI€KTpOHHBI€ BapI/IaHTLI
JIOTIOJTHUTEILHBIX YUeOHBIX, HAYYHO-TIOMYJISIPHBIX U HAYYHBIX W3IaHUN 10 TAHHOW JTUCIUTLIINHE.

CPC CTyJleHTa 1o “TexnoJiorus
MYJIbTHILVIEKCHPOBAHUSI B ONTHYECKOW CBSI3H

JUCHUILINHE
2

CIEeKTPAJIbHOI0
NMPOBOJAUTCH 1O BCeM TeMaM Yy4eOHOi
nporpammbl. B paMkax u3ydeHus npeiMeTa CTyACHTY TakKe MOPYy4YaeTcsl MOArOTOBUTH OTYET
0 BOIIPOCaM, MPUMEPBI KOTOPBIX MPUBEICHBI B CIICTYIOMICH TabIHUIIE.

N Kon- ®dopwma npea-
o
Tema unu 3aJaHuC TeKymeﬁ paGOTBI BO CTaBJICHUA
TCMBI
qaCoB pPE3yJIbTaTOB
1. YCTHBIN OTBET,
MeToabl coeIMHEHNS JTa3epHBIX NMPHEMOIEepPeIaTYHKOB .
TEKCTOBBIH
C BOJIOKOHHBIMH CBETOBOIAMH (0030D).
JOKYyMEHT

2. JIByX- W YeTHIPEXIMO3UIMOHHAS OmTHYecKas (asoBas TexkcToBbIi
monymsust BPSK n QPSK. OtrocurensHas daszoBas JTOKYMEHT
Moyt DPSK.

3. OnTuueckre CMECUTENN: IPUHIIHI JeHCTBUS, YCTHBIN OTBET,
TEeXHUYeCKas peaqu3alus 1 OCHOBHBIC TEKCTOBBIH
XapaKTepUCTUKH. JOKYMEHT

4, O030p pa3NMYHBIX MPUEMOB AEMOAYJIIUN IJISI CHCTEM YcTHBIH OTBeET,
OIITHYECKOI'O BPEMECHHOT'O YIJIOTHCHUA KaHaJIOB. TEKCTOBBIN

3 2
OTDM. OnTuyeckue Jorudeckue seMeHTsl “1”. JIOKyMEHT

B ocBoeHMU NUCHUTUIMHBI UHBATUAAMH U JUIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSMU
3I0pOBbs OONBINIOE 3HAYCHHE WMEET HHJWBHyallbHas ydeOHas paboTa (KOHCYNIbTalluu) —
JOTIOTHUTETIFHOE Pa3bsICHEHHE yueOHOTo MaTepuarna.

NunuBuayanbHble KOHCYJBTAIIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpoM,
CIOCOOCTBYIOIUM HHJIMBUYaTU3alMN O0yUEHUS W YCTAaHOBJIICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXJy TpernojaBarelieM W OOYyYarolmMMCS WHBIAIOM WJIA JIUIIOM C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. Ilepeyenb MHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMBbIX NIPH OCYLIECTBJICHHHU
00pa30BaTeILHOIO MPoUecca MO0 AMCUUILIHHE (MOLYJIIO).

B mHacrosmiee BpeMss Bce Oosiee BO3pacTaeT posib  HHPOPMAIIMOHHO-COIUATBHBIX
TEXHOJIOTHI B 00pa30BaHUU, KOTOPHIE 00ECMEeYNBAIOT BCEOOITYI0 KOMIBIOTEPU3AIUIO YUaAIHXCS
U TIperoiaBaTesieil Ha ypoBHE, MO3BOJISIONIEM peIIaTh CIEeAYIOINe OCHOBHBIE 3a/1a4H:

— obecrnieyeHHe BBIXOJa B CeTh VIHTEpHET KaXXIO0ro y4acTHHKA y4eOHOro mpoiiecca B
mr000€ BpeMs U U3 Pa3TUYHBIX MECT MPeObIBAHNS,

— pa3BHUTHE €IUHOTO MH(POPMAITMOHHOTO MPOCTPAHCTBA 00pPA30BATEIbHBIX UHAYCTPUN U
NPUCYTCTBUE B HEM B PA3JIMYHOE BpPEMs U HE3aBUCUMO JPYr OT JIpyra BCE€X YYAaCTHUKOB
00pa30BaTEeNLHOTO U TBOPUYECKOTO MPOIIeCCa;

— co3faHue, pa3BuTHe U 3PPEKTUBHOE HCTOIH30BAHUE YIIPABISIEMBIX HHPOPMAITMOHHBIX



00pa3oBaTeNLHBIX PECYPCOB, B TOM YHCIIC JTHYHBIX MOJB30BATEIBCKUX 0a3 U OaHKOB IAaHHBIX U
3HAHWH yYalIuXxcs U TeIaroroB ¢ BO3MOXXHOCTBIO TOBCEMECTHOTO JIOCTYTIA Ik paObOThI C HUMH.

Nudopmanronnsie 00pa3oBaTelbHBIC TEXHOJOTUU BO3HUKAIOT IPH HCIIOJIH30BAHHEM
CpeacTB MH(POPMAIIMOHHO-BBIYMCIUTENBHON TeXHUKU. OO0pa3oBaTelbHYI0 Cpeay, B KOTOPOH
OCYILECTBIISIIOTCS. 00pa3oBaTebHble HHPOPMALIMOHHBIE TEXHOJIOTHH, ONPENENISIOT paboTaromue
C HEll KOMITOHCHTBI:

— TeXHUYecKast (BUJI UCTIOIb3yEMbIX KOMITBIOTEPHOUW TEXHUKHU M CPEJICTB CBS3H);

— MpOrpaMMHO-TEXHHYecKas (MpOrpaMMHBIC CPEICTBA MOJICPKKH pearn3yeMoin
TEXHOJIOTHH O0y4YCHHUS ),

— OpraHU3allMOHHO-METOJWYecKass (MHCTPYKIMH y4YalIUMCS W TIPEnoiaBaTeisiM,
opranu3zaiys yueOHOro npoiecca).

[Tox oOpa3oBaTeNbHBIME TEXHOJOTHSMU B BBICHICH IIKOJIE TOHMMAETCS CHCTEMa
HAYYHBIX ¥ WH)KEHEPHBIX 3HAHUU, a TAaKK€ METOJOB M CPEIICTB, KOTOPHIE HCIIONB3YIOTCS IS
co3manus, cOopa, nepeaavyu, XpaHeHUs W o0pabOTkM WHGOpPMAIMU B MPEIMETHOH o0sacTu
BbICHICH MIKOJBI. DOpMHpyeTcss TpsMasi 3aBUCUMOCTh MEXAY dPPEKTHBHOCTHIO BBITOIHEHHUS
Y4EOHBIX MPOrPaMM U CTENEHBbIO WHTETPALlMU B HHUX COOTBETCTBYIOIIMX WH(POPMAIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA.

NudopmannonHas obOpa3oBaTellbHAs cpefa NPEIACTaBIsSIeT Cco00i MHGOPMAIMOHHYIO
CUCTEMY, OOBEIUHSIONIYIO ITOCPEICTBOM CETEBBIX TEXHOJIOTHUM, MPOTPAMMHBIC M TEXHHUYECKUE
CpeAcTBa,  OpraHU3alMOHHOE,  METOJMYECKOe W MareMaThueckoe  oOecrieueHwue,
MpeIHa3HAYeHHOE I TOBBIMCHUS 3(PQPEKTUBHOCTH W JOCTYIHOCTH O0pa30BaTEIHHOTO
npoiiecca MoAroTOBKHU CIICIUAINCTOB.

XapakTepHO#l uepToil 00pa30BaTEIILHOW CPEIbl SBISETCS BO3MOXKHOCTH CTYACHTOB H
npernojiaBatTeyeii o0pamarbcss K CTPYKTYPUPOBAHHBIM yUEOHO-METOJIUYCCKUM MaTepHajiam,
00y4JarmuuM MyJIbTUMEIUIHHBIM KOMITJIEKCAM BCEr0 YHUBEPCHUTETA B JI0OOE BpeMs U B JIIOOOM
TOYKe TpocTpaHcTBa. [foMHMO MOCTymHOCTH y4eOHOro Marepuana, HeoOXOoIUMO 00ecreduTh
00yd4aeMOMy BO3MOYKHOCTB CBSI3U C MPETOJIaBaTEeNIeM, ITOJIYICHHE KOHCYJIBTAIN B OH-JIAH WITH
odd-aiiH pexxumax, a TakKe BO3MOXKHOCTH IOJYYCHHUS WHIAWNBHIAYAIbHOH «HABUTAIMH» B
OCBOGHHUU TOTO0 WM HHOTO mpenmera. CTyACHTHI OyayT CTPEMUTBHCS K THOKOMY PEKHMY
00y4YeHUs, MOJYJIbHBIM TPOTpaMMaM C MHOTOYHCIICHHBIMH TMOCTYIUICHUSIMA M OTYUCIICHUSIMH,
KOTOpPBIE MO3BOJISIT HAKAIIIMBATh 3a4ETHBIE €IMHUIIBI, CBOOOTHO MEPEBOIUTHCS U3 OJTHOTO By3a B
JIpYrod C yd4eToM MpeIbIAyIIero OMbITa, 3HAHWM W HaBBIKOB. [lo-mpexkHeMy BaXHOW AJs
CTYJIEHTOB OCTAHETCS BO3MOXXHOCTh JIMYHOTO PAa3BUTUA U NPOGECCHOHATBHOTO POCTa;
IpPOrpaMMbl MOJYYEHHUS CTETEHH U KOPOTKHE KYpChl, BO3MOXKHO, OyAyT TOIB30BaThCS
OJIMHAKOBBIM CIIPOCOM; PE3KO BO3pacTeT MOTPeOHOCTH B Mporpammax IMpodhecCHOoHAIBHOTO
00yYeHHUS U aCIIUPAHTCKUX MPOTpamMmMax.

Pa3paboTunky TUCTAaHIIMOHHOTO OOpa30BaHHUS KOHKPETH3UPYIOT WHIMBHIYTA3AIHIO
00pa30BaTEeNLHOTO TOBEACHUS CIEAYIONMM 00pa3oM, CYHTas, 9YTO B JUCTaHIIMOHHOM
o0Opa3oBaHUM HauOoliee SIPKO MPOSBISAIOTCS UYEPThl JIMYHOCTHO-OPHEHTHPOBAHHOTO crocoba
o0ydeHus: THOKOCTh, MOIYJIBHOCTb, JOCTYITHOCTh, PEHTA0EIbHOCTh, MOOWIBLHOCTH, OXBAT,
TE€XHOJOTUYHOCTbH, COIIMAIEHOE PAaBHOMPABHE, MHTEPHAIIMOHATHHOCTb.

Baxneiimme HampaBieHus nHGOpMaTU3aluK 00pa30BaHMs 3aKIIOYAIOTCS B CIEAYIOLIEM:

— peanu3anus BUPTYaJIbHOW WH(POPMAIMOHHO-00pPA30BaTEILHON CpeAbl Ha YpPOBHE
y4eOHOTO 3aBEJeHHsI, TPEAyCMAaTPUBAIONIAs BBINIOJHEHHE KOMIUIEKCa paboT MO CO3/MaHUI0 U
00eCIeYeHHIO TEXHOJIOTHH eT0 PYHKIIHOHUPOBAHUS;

— CcHUCTeMHas UWHTerpanus WH(OOPMANMOHHBIX TEXHOJIOTHA B  00pa3oBaHUW,



MOJICP)KUBAIONINX TPOIECChl OOYYEHHWs, HAYYHBIX HCCIICIOBaHUN ¥ OPTraHU3aIlOHHOTO
YIpaBIICHUS;

— IMOCTPOCHUE U PA3BUTHE SITMHOTO 00pa30BaTEILHOTO HHPOPMAIIMOHHOTO MPOCTPAHCTBRA.

HaBbiku nonp30Banust HHGOPMAITMOHHBIMU TEXHOJIOTHUSMHU BKIIFOUAIOT B CEOS:

— ©0a30Bble HaBBIKH (HCIOJIB30BAaHWE KIABHATYPHI, MBIIIH, MPHUHTEPA, OMEPAlUU C
daiimaMu U IUCKaMH);

— BJIQJICHUE CTaHIAPTHBIM MPOTPAMMHBIM oOecriedeHreM (00paboTKa TEKCTOB, CO3/IaHHE
Tabnui, 6a3 TaHHBIX U T.1.);

— WCHOJb30BAHUE CETEBBIX TNPWIOKEHUH (dIMEKTpOHHOW mouThl, MHTEepHeTra, BeO-
Opay3epoB).

NudopmannoHHbIe TEXHOIOTUHA MOTYT OBITh MCIOJB30BAHBI MPU OOYYEHUU CTYICHTOB

HECKOJIBKUMH criocobamu. B camMom mpocTtoMm ciyuyae peanbHbId y4eOHBIH Mpolecc HUIET IO
OOBIYHBIM TEXHOJOTUAM, a UHGOPMAIMOHHbIE TEXHOJIOTMU MPUMEHSIOTCS JIMMIb  JUIs
IIPOMEXYTOYHOTO KOHTpPOJISI 3HAHUM CTYJEHTOB B BHJE TECTHUPOBaHUA. IJTOT MOAXOA K
opraHu3anuy o0pa3oBaTeIbHOr0 IpoLecca MPEACTABIAETCS OYEHb EPCIEKTUBHBIM BBUY TOTO,
YTO IPU €ro JOCTaTOYHO IIMPOKOM HCHOJIb30BAHUM YHUBEPCUTET MOXKET IOJYUYUTh CEPHE3HYIO
SKOHOMHIO CPEJICTB M3-3a 0ojiee HU3KOH CTOMMOCTH NPOBEICHHSI CETEBOI'O KOMIIBIOTEPHOTO
TECTUPOBAHUSA 110 CPABHEHMIO C ayAUTOPHBIM.

[Tpumenenne oOpazoBaTeNbHBIX WHPOPMAIIMOHHBIX PECYPCOB B KaUeCTBE JOMOIHEHUS K
TpPaJMLIHOHHOMY Y4YeOHOMY Mpolleccy MMeeT OOobIlIoe 3HAYeHHE B TEX CiydasX, KOrja Ha
KayeCTBEHHOE YCBOEHHE o0beMa yueOHoro marepuana, npexycMmorpeHHoro I'OC, He xBaraer
ayJUTOPHBIX 3aHATHHA 1o yuyeOHOoMy miaHy. Kpome Toro, Takas ¢opma opraHuzanuu yueoOHOro
mpolecca OuYeHb BakHAa TIPU  HEOJAMHAKOBOM HayajlbHOM MOJATOTOBKE OO0YYaroIIMXCH.
Pa3merienHple Ha cepBepe OUCTAHIIMOHHBIE Kypchbl B OONBIION CTENEHH CHOCOOCTBYIOT
KaUECTBEHHOMY YCBOCHHMIO JIEKIIMOHHOIO MaTepuajla M TMOCIEeAyIoUled yCHEeIHOoN caayde
DK3aMEHa.

[IpencraBiasitoT UHTEpEeC HWHTETPUPOBAHHBIE TEXHOJOTMHM OpraHu3aluu  y4yeOHOro
npolecca, T.€. pa3InyHble COYETaHUsI ayIUTOPHBIX M JUCTAHIIMOHHBIX 3aHATHH. B 3TOM ciyuae
JEKTOpbl M MpENojaBaTeld, BEAyIIHE IPAKTUYECKHME W CEMUHApCKHE 3aHsTHs, O Hadala
CeMeCTpa COCTaBJISIIOT U pa3MelaloT Ha cepBepe rpaduk ydeOHOro mporiecca, rjae JeTajabHO
ONKCHIBAIOT TMOPSAIOK H3Y4YEHMsI TUCIHIUIMHBI B AaHHOM cemecTpe. OCHOBHOW (aKTUYeCKUi
MaTepuai, 3apaHee MOATOTOBICHHBIA JIEKTOPOM M CHAOXEHHBIH HEOOXOIUMBIM KOJINYECTBOM
WUIIOCTpallMii M HMHTEPAaKTHBHBIX DJIEMEHTOB, pa3MellaeTcsd Ha CepBepe BMECTE C
METOJUYECKUMH PEKOMEHIALUSAMHU TI0 €r0 CAMOCTOATEIbHOMY M3yueHHUIo. YacTh ke 3aHATHH,
KayeCTBEHHOE MPOBEJIEHNE KOTOPHIX C MPUMEHEHUEM CETeBBIX MH(OPMALMOHHBIX TEXHOJIOTUN
MOKa HEe MPEICTaBISAETCS BO3MOXKHBIM, IUTAHUPYETCS ay IMTOPHBIMH.

CHCIlyCT 0COOEHHO NOAYCPKHYTh, YTO IPHU TAKOM IMMOAXOIC KpaﬁHC Ba)XKHO 00CCIICUUTH



WHTEHCHUBHBIA KOHTPOJIb CTETICHN YCBOEHUs MaTepuaia. He pexe omHoro pasa B 4-6 Henenb (UTO
omnpenensercs 00beMoM (HaKTHIECKOTO MaTepraa) MPOBOAUTCS THIOTOPHUAL.

ThroTOpHaN — 3T0 rPyNIoOBOE MPAKTUUYECKOE 3aHATUE, TOIOIHSAIOUINE CAMOCTOSATEIbHbBIE
3aHATUA NPU OOYYEHUHU MO AUCTAHIMOHHON TEXHOJIOTMU WM TEXHOJOIMH KOMOWHHUPOBAHHOTO
oOyudeHus. ThIOTOp BBISICHSIET BO3HUKIINE IMPHU CAMOCTOATEIbHBIX 3aHIATHUSX MPOOJIeMbl U JaET
3alaHuA, MO3BOJIAIOINIUC TTOIMPAKTUKOBATHCA U OCBOUTH HOBBIC 3HAHMA, O6M€HSITBC$I OIIBITOM C
kojuteramu. Ha TBIOTOpHUAJIaX MPUMCHAKOTCA AKTHBHBIC MCTO/bI o6yqu1/1;1: TpyHIioBbIC
JTUCKYCCHH, IEJIOBBIE WIPbI, TPEHHHTH, Mo3roBod mrypMm. Ilo cytm — 310 nérkas Qopma
TPEHHHra, B KOTOPOH MOJ PYKOBOJCTBOM ThIOTOpAa IPYrHe€ YYaCTHHKH MOMOTAalOT OCBOUTH
NOJy4YeHHble 3HaHus. Ha XopomieM ThIOTOpHAde MOKHO YCTPAaHUTh IMpPOOENbl B 3HAHUSX,
pa306paTI)cs[ B HCIIOHATHBIX TEMAX MW HAYUYUTHCA IMPUMCHATH IMOJTYYCHHBIC CaMOCTOATCIBHO
3HAHUS.

Takum  00pa3oM, HAKOIUICHHBIA  OMBIT MPUMEHEHUS  UHPOPMAIMOHHBIX U
JUCTAHIITMOHHBIX TEXHOIOTHH B y‘-Ie6HOM nmponecce B PpPa3JIMUHBIX BapUaHTax I103BOJIACT
TOBOPUTH 00 ONpEAETICHHBIX TNPEUMYIIECTBAX MNOJOO0HBIX (OpM oOpraHu3amuu y4eOHOTO
mpolecca:

— CTaHOBHUTCA BO3MOXKHOM NPUHIUIHUAIBHO HOBas OPraHU3AIMs CaMOCTOSITENBHOM
paboTHI CTYIEHTOB;

— BO3pacTaeT MHTEHCUBHOCTb Y4eOHOT0 Mpoliecca;

— Y CTYJEHTOB MOSBJISETCS TONOJHUTENbHAS MOTUBALIMS K TI03HABATEIILHOU JESITENIbHOCTH;

— IOCTYITHOCTh Y4€OHBIX MaTepUaIOB B JTI000E BpeMs;

— BO3MOXHOCTb CaMOKOHTPOJId CTCICHU YCBOCHUA MaTrcpuajia 110 Ka)KI[OfI TEME
HEOTrpaHMYEHHOE KOJIMYECTBO pas.

CnemyeT OTMETUTh, YTO TIO Mepe HAaKOIUICHHS 00pa3oBaTeNbHBIX HMH(OPMAIIMOHHBIX
pecypcoB TMCTAaHLIMOHHBIE TEXHOJIOTUH 3alMYT JOCTOHHOE MECTO B 00pa30BaTEILHOM IIpolecce
By3a, M CTaHET BO3MOXXHBIM (OPMHpPOBAHME HAa HX OCHOBE Pa3HOIO YpPOBHS MpOrpamMm

MOATOTOBKH U NEPEIIOATOTOBKH CIICHHUATIUCTOB.

8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0O O0ecTIeYeHHUsI.
1. Onepanronnas cuctema MS Windows (© Microsoft Corporation).

2. NuterpupoBanHoe opucHoe npunokenne MS Office (© Microsoft Corporation).

8.3 Ilepeyenb MHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. UndopmanmonHas cucrema «EquHOe OKHO 1ocTyna K 00pa30BaTeIbHBIM PeCypcam»:

http://window.edu.ru/window



http://window.edu.ru/window

2. PyOpukoH — KpyIMHEHIINN SHIIUKIIONEANYeCKui pecypc uTepHeTa:

http://www.rubricon.com/

3. Caiit Poccranmapra - @eaepaabpbHOr0 areHTCTBA 0 TEXHUUYECKOMY DETVIIMPOBAHUIO U

MeTnOJ'IOl"I/II/I
https://www.qgost.ru

4. AHHOTHPOBaHHBIA TEMATHUECKUN KaTajor MIHTepHEeT pecypcoB 1Mo Gpu3uKe:

http://www.college.ru/

5. Karasior HayuHBIX pecypcoB SCOPUS:

http://www.scopus.com/

6. Karanor nayunsix pecypco Web of Science:
http://www.webofknowledge.com

7. KaTanor Hay4HBIX pecypcoB:

http://www.scintific.narod.ru/literature.htm

8. bonpmas Hayunas OubmuoTexa:

http://www.sci-lib.com/

9. EcrecTBeHHO-HAay4HbIH 00pa30BaTEeIbHBIN MOPTA:

http://www.en.edu.ru/catalogue/

10. Texauueckas OMOIMOTEKA:

http://techlibrary.ru/

11. ®usnueckasa SHIUUKIONEINUS:

http://www.femto.com.ua/articles/

12. Axagemuk — CrioBapu 1 SHIMKJIONEANH HA AKaJeMUKE:

http://dic.academic.ru/dic.nsf/enc physics/

9. MarepuagbHo-TexHH4YecKass 0a3a, HeoOXoaumMasi I  OCYLIECTBJICHHS
00pa30BaTeILHOIO NMPoUEcca MO0 AMCHUILINHE (MOIYJIIO).

VYcnemHas peanusanus MPENoJaBaHUs AUCHUIIIUHBL  «TeXHOJOrHs  CIEKTPaIBHOTO
MyJIbTHILIEKCHPOBAHHUSI B ONTHYECKOM CBsi3u” MPEATNOIaraeT HaJu4yie MUHUMAIBHO HEOOXOAUMOTO
JJISL peanmaunn MaFHCTepCKOﬁ HpOFpaMMI)I Hepe‘—leI MaTepI/IaJ'II)HO-TeXHI/I‘—IeCKOFO
o0ecIieueHust:

— JIEKIIMOHHBIC ayTUTOPUH (0OOPYJOBAHHBIE BHICOMPOCKIIMOHHBIM 000PYIOBAaHUEM IS
MIPE3CHTAINM, CPEACTBAMHU 3BYKOBOCIIPOM3BEACHUS, DKPAaHOM, U UMEIOIINE BBIX0 B IHTEpHET)

- crienuanu3upoBaHHas ydeOHas nabopatopust Ne 137¢ mis npoBeneHus 1ab0paToOpHBIX
paboT, OCHaIIeHHas HEOOXOIWMBIM  HM3MEPUTEIbHBIM  00OpyJOBaHMEM U  y4eOHO-
HCCIICIOBATeIILCKUMHA MakeTaMu. [lpuiararorcs METOIWYECKUE YKa3aHWs JUIsl MPOBEICHUS
1abopaTOPHBIX padoT.


http://www.rubricon.com/
https://www.gost.ru/portal/gost/
https://www.gost.ru/portal/gost/
http://www.college.ru/
http://www.scopus.com/
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/
http://techlibrary.ru/
http://www.femto.com.ua/articles/
http://dic.academic.ru/dic.nsf/enc_physics/150/Атомная_физика/

— MPOTPaMMBbI OHJIATHOBOTO KOHTPOJIS 3HAHHUM CTY/I€HTOB;

— HaJIN4ue HCO6XO,Z[I/IMOI‘O JIMEH3UOHHOI'O IIPOrpaMMHOI0 obecreyeHus (OHCpaHI/IOHHaH

cucremMa MS Windows XP; unterpupoBanHoe oducHoe npuioxeane MS Office.

HpI/I HCIIOJIB30BAHHUU OJICKTPOHHBIX I/IS,Z[aHI/Iﬁ BYy3 JOJIKCH obecneyuTh Kaxxa0ro

06yqa}01ueroc;1 BO BpEMi CaMOCTOSTEIILHOMI IIOAIrOTOBKH pa60‘II/IM MECTOM B KOMIIBIOTCPHOM
KJ1aCCC C BhIXOA0OM B I/IHTepHeT B COOTBETCTBHU C 00BEMOM HU3y4aCMbIX JUCHUILINH.

MarepuanbHO-TEXHHYECKOEe 00ecrieueHUe JUCIUTTNHBI
Ne Bup pabor
(MoOIynsl) M OCHAIIEHHOCTh
1. Jlexnmonnble M ceMUHapckue | JIeKIMOHHas ayaMTOpHs, OCHAIeHHAas IPE3eHTAlMOHHOM
3aHATUS TEXHUKOU (MPOEKTOPOM M DJKPAHOM) M COOTBETCTBYIOIIUM
nporpaMMHubIM obecrieuenueM (I10) - ayautopus 133c¢
2. Jlabopatopusie CrenmanmsupoBanHas y4eOHas maboparopuss 137c s
MIPOBEJCHNUS 1a00paTOPHBIX padOT MO HM3YyYEHHIO ONTHYECKUX
3aHATHA CHCTEM CBSI3H.
3. I'pynnoBeie Aynuropus 133c
(MHOMBHYalbHBIC)
KOHCYJbTalluN
4, Texywuil KOHTPOJIb, Aynutopus 133¢
MIPOMEKYTOYHAS
aTTecTanus
5. CamocTosTenbpHas Kabuner 11 caMOCTOSTENbHOW  pabOThl, OCHAIIECHHBIN
KOMIIBIOTEPHOI TEXHUKOH € BO3MOYKHOCTBIO IMOJKJIIOUEHUS K
pabora cetu «VHTEpHET», MPOrPaMMON DKPAaHHOTO YBEJIUYEHHSA U
00€eCIIeueHHBIH JIOCTYIIOM B DJIEKTPOHHYH HMH()OPMAIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHTETA.




