


AHHOTaNIMA

JuctumumHa «Texnudeckue cpeactsa GpopMupoBaHus M 00pabOTKM CHUTHAIOB B MH(O-
KOMMYHHMKAIIMOHHBIX CUCTEMAX U CETSIX» BXOAUT B 00pa30BaTEIbHYIO IPOrpaMMy BBICIIETO 00-
pa3oBaHUsl — MPOTpaMMy MAarucTpaTypbl IO HANPABICHUIO TOATOTOBKM/ CHEIHATBLHOCTH
11.04.02 «H()OKOMMYHHUKAITMOHHBIE TEXHOJOTHMH U CUCTEMBI CBSI3M» HAIPaBIEHHOCTH «OMTH-
YEeCKHUEe CHCTEMBI M CeTH CBs3M». Jucuuminnaa peanusyercs kadeapoit «No24».

JlucuuiuinHa HaueseHa Ha OpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOIUX KOMIETEHIUI:

I1K-1 «CrocobeH ucrnonp30BaTh COBPEMEHHBIE TOCTUKEHUSI HAYKU M NepeioBble HH(O-
KOMMYHHMKAIIMOHHbIE TEXHOJOTUH, METO/IbI IIPOBEIECHUS TEOPETUUECKUX U IKCIIEPUMEHTAIBHBIX
UCCIICIOBAaHU B  HAYYHO-HCCIIEJOBATEIbCKUX paboTax B oOmacTd  HMH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOIMH M CHUCTEM CBSI3U, CTaBUTh 3aJjaud HUCCIIEIOBaHUs, BbIOUPATH
METO/BI 3KCIIEPUMEHTAILHONW PadOTHI C IIETbI0 COBEPIICHCTBOBAHMUS W CO3JAHHS HOBBIX IEp-
CHEKTUBHBIX HHPOKOMMYHHUKAIIIOHHBIX CUCTEM»

[IK-2 «Cnoco0eH caMOCTOSTENIbHO BBIINOIHSATh SKCIIEPUMEHTANIbHBIE UCCIEI0BAaHUS AJIs
pelIeHHs] HayYHO-MCCIIEeI0BATENbCKUX M MPOM3BOJICTBEHHBIX 3334 C MCIOJIb30BAHUEM COBpE-
MEHHOM amnmnaparypbl U METO/I0B UCCIIEIOBAHUSI

I1K-6 «CnocobeH ydacTBOBaTh B pa3pabOTKe IUIAHOB U IPOTrpaMM IO OpraHU3alUuu UH-
HOBAIIMOHHOM JEATENIbHOCTH Ha MPEANPUATUN, OCYLIECTBISTh TEXHUKO-3KOHOMHYECKOE 000C-
HOBAaHUE MHHOBAIIMOHHBIX NPOEKTOB, CIIOCOOHOCTHIO Y4acTBOBATh B pa3paboTke 3¢ (eKTuBHON
MH(OKOMMYHUKALIMOHHON CTPAaTEeruy Ha MPEIIPUITUI

ConeprkaHue TUCHMIUIMHBI OXBAaThIBA€T KPYr BOIPOCOB, CBA3AHHBIX C CBSI3aHHBIX C Me-
TomamMu (HOpMHUPOBaHHUA M 00OpPaOOTKM MHOTOKAHAJIBHBIX CHUTHAJIOB M MX peaU3alliil B COBpE-
MEHHBIX CHUCTeMax Iepenaud MH(OpMAIMM, aHAJIM30M M OLEHKOW IoKa3aTesel KauecTBa M MX
COOTBETCTBUS TPEOOBAHMIM, METOAAM YIIYUIICHHUSI KA4eCTBA CBS3M U UX PeaM3ally B TEXHUYE-
CKHX YCTPOMCTBaX CUCTEM CBSI3U.

[IpenogaBanue AUCUMILIMHBI IPEyCMaTpPUBAET CleayoIre GOpMbl OpraHu3aluy y4ueo-
HOTO TIpolecca: JIEKIUH, JabopaTOpHbIE pabOThl, CaMOCTOSATENbHAs padoTa, KOJJIOKBUYMBI U
KOHCYJIbTAllUH.

IIporpaMMoil IUCHUIUIMHBI NPESYCMOTPEHBI CIEAYIOLUIME BHIBI KOHTPOJA: TEKYILIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHMS JUCLMIUIMHBI COCTaBisieT 4 3a4eTHbIX eAuHuIbl, 144
yaca.

SI3pIK 00yUEHUS 110 TUCHUIIIMHE KPYCCKUI



1. TIlepedeHp MIaHUPYEMBIX PE3yIHTATOB OOYUEHHS MO AUCIHUIUINHE

1.1. Tlenu npenogaBaHus JUCITUTUTMHBI

Lenpro mpenogaBanus JUCIUIUIMHBI SBISETCS MOJyYeHUE CTYIEHTaMU HEOOXOIUMBIX
TEOPETHYECKUX 3HAHWU 110 TEXHOJIOTUAM M CcpeAcTBaM (GOPMHUpPOBaHHS U 00paboOTKH
MHOTOKAaHAJIbHBIX CUTHAJIOB B COBPEMEHHBIX CETSAX CBSI3U, MIPUOOpPETEHUE YMEHUH MO OI[CHKE
KayecTBa KaHAJOB CBS3M, a TAKKEe HABBIKOB B ()OPMUPOBAHWUU KAHAJIOB CBSI3H PA3IMYHOTO
Ha3HaueHUs. B o0macTy BOCIUTAHMSA JTUYHOCTH IIENBIO0 MOJITOTOBKH IO JAHHOW TUCIMILIMHE
SBISIETCSl (POPMUPOBAHNE COLUAIBHO-TMYHOCTHBIX W OOIIEKYIbTYPHBIX KOMIICTEHIMH, TaKHX
Ka4yeCTB, KaK I1eJICyCTPEMIEHHOCTh, OPraHU30BaHHOCTh, TPYI0JII00HE U OTBETCTBEHHOCTb.

1.2. JlucummvHa  BXOAMT B COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKaMHU
00pa3oBaTeNbHBIX OTHOIIEHU, 00pa3oBaTebHONM IporpaMMsbl Beiciiero oopazosanus (OI1 BO).

1.3. IlepeueHs IaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLIUILINHE, COOTHECCHHBIX C
IUTaHUpyeMbIMH pe3ynbratamu ocBoeHust OIT BO.

B pesymbrare w3ydeHWs AMCHMIUIMHBI OOYYAIOUIMICS JODKEH OONagaTh  CIeTyIOLIMMH
KOMITeTEHIMSIMU WJIH MX YacTsIMU. KOMITeTeHIy 1 MHIMKATOPbI MX IOCTIDKEHHUS TIPUBeIeHbI B Ta0I. 1.

Tabmuma 1 — [epedeHp KOMIIETEHITNI U UHAUKATOPOB UX JTOCTHKEHUS

Kareropus
KOMIIETEHIIUH

KOI[ 1 HAUMCHOBAHHWEC KOMIICTCHIINHN

KOI[ 1 HAUMCHOBAHHC MHANKATOpa J0-
CTHKCHUA KOMIICTCHIIMI

[podeccuo-
HaJIBHBIC
KOMIICTCHIIN

[IK-1 CrocobeH HCHob30BaTh COBPEMEHHBIE JI0-
CTIDKCHMS HayKU U NIepeioBble MHPOKOMMYHHKAIII-
OHHBIC TCXHOJIOI'MH, METOAbI MMPOBCACHUA TCOPCTHA
YeCKUX M OKCIEPUMEHTAJbHBIX HCCIIEOBAHUN B
HAy4YHO-HCCIIEIOBATENCKUX paboTax B  00sacTy
MH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TE€XHOJIOTH
Y CHCTEM CBSI3M, CTAaBHUTh 33/Ia4M UCCIICOBAHMS, BbI-
Ouparh METOBI FKCTIEPUMEHTAILHON PadOTHI C Iie
JIBIO COBEPILICHCTBOBAHUS M CO37[AHHS HOBBIX TIEp-
CIICKTUBHBIX I/IH(i)OKOMMYHI/IKaIII/IOHHLIX CHUCTEM

[1IK-1.3.1 3HaTh TEXHUYECKHE XapaKTe-
PUCTHKH U SKOHOMUYECKHUE NTOKa3aTeNy|
OTEYECTBEHHBIX U 3apyOeKHBIX pa3pa-
00TOK B UH()OPMAITOHHOA
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUSX H
CHCTEMAaX CBsI3H, JICHCTBYIOIINE HOPMa-
THBHBIE TPEOOBAaHUS U TOCYIAPCTBEH-
HBIE CTAaH/IAPTHI
I1IK-1.Y.2 ymerp pa3zpabarbiBaTh TeX-
HMYECKOE 33/laHue, TpeOOBaHUSI W
yCIIOBUSI HA Pa3pabOTKy M MPOEKTUPO-
BaHHE MH(pOPMAIIIOHHOA
KOMMYHHUKAIIMOHHBIX ~TEXHOJIOTHH
CHCTEM CBSI3H
[IK-1.B.1 Bnangers HaBbIKaMU paspad
OOTKH M aHaJIM3a BapHaHTOB MH(OKOM-
MYHUKAlMOHHBIX CHUCTEM HA OCHOBE
CHHTE3a HAKOIUICHHOIO OINbITa, M3yde-
HUS JIATEPATyphl U COOCTBEHHON WHTY-
WIUM; TIPOTHO3Y MOCIEICTBUH, ITOUCK
KOMITPOMHUCCHBIX PEIIEHHI B yCIIOBHUSAX
MHOT'OKPHTEPUATIBHOCTH

IIpodeccuo-
HaJIbHBIC
KOMITCTCHITHN

IIK-2 CrocobeH caMOCTOSITEILHO BBITIOIHATE DKCH
MCPUMCHTAJIbHBIC ~ MCCIICIOBAHUS  JUISL  PCLICHUS
HAYYHO-HCCIICIOBATEIIBCKUX M TPOU3BOJICTBEHHBIX
3a/1a4 C UCIIOJIb30BaHUEM COBPEMEHHOM arapaTrypsl
Y METOJIOB MCCIEN0BaHUS

[1K-2.B.2 BnaneTh HaBbIKAMH MTPOBE/ICH
HUSI OKCIIEPUMEHTATILHBIX PaboT TIo
MPOBEPKE JOCTHKUMOCTH TEXHUIECKHX
XapaKTEPUCTUK,  PaJUOIICKTPOHHON
armaparypbl

[podeccro-
HAJIBHBIC
KOMIICTCHIINN

[1K-6 CriocobeH y4acTBOoBaTh B pa3pabOTKe TUIAHOB
Y TIPOrpaMM T10 OpTaHW3aIld HHHOBAITHOHHOM JIesi-
TETIFHOCTH Ha TIPEATIPUSTUH, OCYIIECTBIISATh TEXHH-
KO-3KOHOMUYECKOE OOOCHOBaHHWE HMHHOBAIIMOHHBIX
MPOEKTOB, CIIOCOOHOCTBIO Yy4acTBOBATh B pa3paboT-
ke 3 dexTrBHON HH(POKOMMYHHKAIIHIOHHON CTpaTe-

'MW Ha NPCANPUATHA

[IK-6.3.1 3HaTh OCHOBHBIE TEXHHYEH
CKHE XapaKTePHUCTUKH, MPEUMYIIECCTBA
U HEJOCTATKH MPOIYKIIMH MHUPOBBIX H
pOCCHIiCKuX Tipon3BoamTeNneld HH(DOA
KOMMYHHUKAIIMOHHBIX CHCTEM W/HJIN HX
COCTABJISTFOIIINX




2. Mecro nucuuruinHbl B cTpykType OI1
JucuumniuHa MOoXeT 6a3upoBaThCS HAa 3HAHUSIX, paHee MPUOOPETEHHBIX 00YYarOIIUMHUCS
MIpU U3YYCHUH TUCLMIUIMH 1 cemecTpa.
3HaHus, OJIYYEHHbIE IPU U3YUYEHUH MaTepUalia JaHHON AUCUHUIUIMHBI, UMEIOT KaK caMo-
CTOSITEJIBHOE 3HAYEHUE, TAK U MOTYT UCIIOJIb30BaThCS NIPU U3YUYECHUU IPYTUX IUCLUIUIMH: TEO-
pHSI MHOKECTBEHHOTO JIOCTYIIA; TEOPHS OCTPOCHUS HH()OKOMMYHUKAIIMOHHBIX CUCTEM U CETEH;
uHTEP(EHCH 1 MPOTOKOJIBI HHPOKOMMYHHKAITMOHHBIX CUCTEM.

3. OO0BEM U TPYTOEMKOCTh JUCITUTLIAHBI
Jlanubie 00 o0mieM 00beMe TUCIUIUTHHBL, TPYIOEMKOCTH OTACIbHBIX BHIOB YUeOHOH pa-
0OTBI 110 JUCHHUIUIMHE (M pachpee/ieHHe dTOW TPYIOSMKOCTH 10 CEMECTpaM) MPEICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O0beM U TPYIOEMKOCTh TUCIUILITMHBI

Buz yaeOHo# paboTh Bcero prﬂoeMKocﬁo?o ceMbeTpaM
1 2 3

Oobwan mpyooemxocmo oucyunaunwt, 3E/ (dac) 4/ 144 4/ 144
U3 nux yacos npakmuueckoii R0020MoeKu 8 8
AyoumopHhuie 3auamus, BCEro vac. 16 16
B TOM YHCIJIC:

nexmu (JI), (gac) 8 8

npakTuueckue/cemunapckue  3anarus  (I13),

(dac)

naboparopusie pabotsl (JIP), (dac) 8 8

KypcoBoii npoekT (padota) (KII, KP), (yac)

9K3aMeH, (4Jac) 9 9
CamocmoamenvHnas paboma, Bcero (dac) 119 119
Buo npomesicymounoit ammecmayuu’: 3ayer, K3 k3
nudd. 3ager, sk3amen (3auer, Audd. 3au, Jx3.**) ' )

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CopneprxaHue JUCHUIUINHBI
4.1. PacnpeneneHue TpyJI0EMKOCTH JUCIUILIMHBI IO pa3/jesiaM U BUAAM 3aHITHIA.
Paznenbl, TeMbl TUCHMILIMHBI U UX TPYLOEMKOCTh NPUBEIEHBI B Ta0nuLe 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pazniensl, TEMBI TUCITUTLTAHBI Jlexumn | TI3 (C3)) - JIP KII CPC
’ (dac) (gac) (gac) (gac) (gac)
Cewmectp 2

Tema 1. Texuuueckue cpeactsa GOpMUPOBAHUS U
00pabOTKM CHTHAJIOB C YAaCTOTHBIM pa3felieHHEM 4 4 54
ka"asoB (YPK) cBsizu.

Tema 1. Texuuueckue cpeactsa GOpMUPOBAHUS U
00pabOTKH CUTHAJIOB C BPEMEHHBIM pa3fielIeHHEM 2 2 35
kaHasoB (BPK) cBsi3u.

Tema 3. Texuuueckue cpenctsa GOpMUPOBAHUS U

00pabOTKH CUTHAJIOB C KOJOBBIM pa3ielieHUEeM 2 2 30
ka"ayioB (KPK) cBsi3u.
Hroro B cemectpe: 8 0 8 0 119

Hroro 8 0 8 0 119




[IpakTHyeckass MOATOTOBKA 3aKIIOYAETCSl B HEMOCPEACTBEHHOM BBIIIOJIHEHUU 00yyaro-
IIMMUCS OIPEIEIICHHBIX TPYAOBBIX (DYHKIMM, CB3aHHBIX ¢ Oymymied mpodeccuoHaIbHOU Jes-
TEJIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJiOB U TEM JICKIIMOHHBIX 3aHSATUH.
ConeprxkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEICHO B TaOIHIE 4.

Ta6muma 4 — ConepxaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

No paznena .
(Temb) Hazpanue u coneprxanue pa3ienoB U TEM JEKIMOHHBIX 3aHITUN
1 TeopeTnyeckre OCHOBBI TIOCTPOSHHSI TEXHMUECKUX CPEICTB (hOPMHUPOBAHKS U 00pabOTKH

CUT'HAJIOB B I/IH(l)OKOMMYHI/IKaLII/IOHHBIX CUCTEMAX U CCTAIX.

TexHuueckue cpeacTBa ¢ YaCTOTHBIM Pa3ZACICHUEM KaHATIOB CBA3H.
[peoOpa3oBanne CUTHAIOB B cHCTEMax repenayun nHpopmarmu ¢ YPK.
[Tapametps! kaHaoB 1 TpakToB ¢ YPK 1 MeTonmka nx aHanusa v OLEHKU.

2 TexHuyeckne cpelcTBa C BpEMEHHBIM PA3ICIICHUEM KAHAJIOB CBS3H.
IIpeoOpa3oBanue cUrHaIOB B cucTeMax nepenadn nHpopmarmu ¢ BPK.
[Tapamerps! kaHaOB 1 TpakToB ¢ BPK 1 MeTomka ux aHaam3a ¥ OLICHKU.

3 TexHuyeckue CpeacTBa npeo6pa30133HI/Ie CUT'HAJIOB B CUCTEMaAX IICpCaain I/IH(bOpMaI_II/II/I C
KOJOBBIM Pa3ACJICHUEM KaHAJIOB.
HapaMerpLI HI/I(i)pOBBIX KaHAJIOB X TPAKTOB U MCTO/IMKA NX dHAJIM3d U OLICHKU.

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOCMKOCTh ITPUBEICHEI B TAOIHIIC 5.

Ta6n1/1ua 5-— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTDb

N3 Hux Ne pas-
Ne | Tems! npaktuueckux | POpMBI MPAKTUUYECKUX | TpPydOEMKOCTh, |MPAKTUYECKOU | [ena
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL
(gac) JIMHBI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

| |

Bcero

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYJIOEMKOCTh IIPUBEACHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

éjgn HanmenoBanwue mabopaTopHbIx paboT Tp yﬂ?j;f;oc“’ Hﬁﬁgﬁiﬁl
Cemectp 2

1 |HccnenoBanue mapaMeTpoB IPYIIIOBOTO CUTHAIA 2 1
MHOTOKaHAJIBbHON CHCTEMBI MepPeIayl ¢ YaCTOTHBIM
paszieJIieHueM KaHaJIOB

2 |HccnenoBaHue 4aCTOTHOW XapaKTEPUCTHKU KOHTYpa 2 1
MPEJBICKAKEHUH MHOTOKAHAJIbHOM CUCTEMBI Nepeiadn

3 |UccnenoBanue mapamMeTpoB TPYIIIOBOTO CUTHANIA 2 2
MHOTOKaHAJIbHON CHCTEMBI Iepeaiaun ¢ BPEMEHHbBIM
pa3jesieHneM KaHaIoB

5 |HccnenoBanne OCHOBHBIX TapaMeTPOB IU(PPOBHIX KaHAIOB 2 3

Bcero 8




4.5. KypcoBoe NMpoeKTUpOBaHHE/ BBHITTOJIHEHHE KyPCOBON PaOOTHI
VY4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs

Bunsl camocTosTensHON paboOThI U €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0IHUIE 7.

Ta6mmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYT0EMKOCTh

Bun camocTosiTenbHOM pabOThI Bcero, yac CT M:::p

1 2 3
N3ydeHue TeopeTnueckoro Mmarepuana gucuumuingel (TO) o4 o4
KypcoBoe npoextuposanue (KI1, KP)
PacuerHo-rpaduueckue 3ananus (PI'3) 8 8
Brimonaenue pedepara (P)
[ToaroroBka k Texymemy KoHTpoito ycrneraemoctu (TKY) 27 27
Jowmamrnee 3ananue (J3)
KonTponbubie pabotel 3a04HNKOB (KP3)
[ToaroroBka k mpomexyrounoii arrectanuu (ITA) 30 30

Bcero: 119 119

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTICUCHUS

JUI CAaMOCTOSITENIbHON PaboThl 00y4aroIuXcs M0 JUCUUIUIHHE (MOJYJIIO)
Y4eOHO-METOAMYECKNE MaTepHalibl Il CaMOCTOSITENIbHOM paboThl 00YyYaroIIMXCsl yKa3aHbl B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U ATEKTPOHHBIX YUEOHBIX U3AAHUIN

[lepedyeHb neYaTHBIX U DJIEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIIE 8.

Tabauna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3JaHUM

udp/ Koz. 9K3. B 6ubimoreke
URL aipec bubmiorpaduueckas ccpiika
Jp (KpoMe 3JIeKTPOHHBIX JK3.)

621.391  |Kpyxmanes B. B., l'opauenko B. H., Mouenos A. J1. Lud- 20
K. POBBIE CHCTEMBI Tiepeaadn: yueOHoe nocodue. M3nanve

umeeT rpud YMO o 00pazoBaHuIO B 0071aCTH TEIEKOMMY-

HuKanmi. - M.: ['opsyas nmuaus - Tenexom, 2007.
621.391  |lanxwH B.A. Iudpoast MoOHITbHAS paJuOCBs3b. YUeOHOE TIOCO- 80
I. Oue st By30B. — M.: [opstuas smams-Tenexom, 2007.- 432 ¢

Sxymenko C. A. TexHuyeckue cpercTa (POpMUPOBAHUS U

00pabOTKH CUTHAIOB B MH(OKOMMYHHUKAIIMOHHBIX CUCTEMAX

u cersix: Kypc stekumii / C. A Skymenko. — CI16.: [V AT,

2018.—-171c.

7. IlepedeHb 2IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEJIEKOMMYHUKAIIMOHHOH cetn «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcos UH(pOPMAaIMOHHO-

TGHCKOMMYHHKaHHOHHOﬁ CETH «I/IHTepHCT», HCO6XOI[I/IMBIX JJIs1 OCBOCHU OUCHUILIMHBI IIPUBEC-

ned B Tadiune 9.



Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcoB HWH(MOpPMAIMOHHO-
TEJIEKOMMYHUKAILMOHHOU ceTu «HTepHEeT»

URL agpec HaumenoBanue
http://e.lanbook.com/books/element.php?pll_id|Teopuss MHOroOKaHaIbHBIX HIMPOKOMOIOCHBIX
=11838 CHCTEM CBs3H. YueOHOe Mmocobue il BY3OB.

Ky3nenos B.C. "l'opsuas nunus-Tenexom"
N3n.: 978-5-9912-0281-7ISBN: 2013, 200 c.

http://www.inion.ru/index26./ Wucturyr HayuyHoit undopmarmu PAH.

8. Ilepeuenr HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp mpOrpaMMHOTO OOECHEYCHHS, HCHOIB3YeMOTr0 NpPH OCYIIECTBICHUU
00pa30BaTENILHOTO MpOoIEcca M0 JUCIUIIIHHE.
[Tepeuens ncmosp3yeMoro NporpaMMHOTO oOecnieueHns npeacTasieH B Tadbmuie 10.

Tabmuna 10— [lepeueHsr nporpaMMHOTo 00€CIICUCHIS

Ne i/ HanmeHnoBaHue

He npenycmorpeno

8.2. IlepeucHb WH(OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCIT0JIb3yEeMBIX npu
OCYILECTBIICHIUH 00pPa30BaTEIBHOTO MPOIECCa MO JUCIUTUTHHE

[TepeueHs UCTIONB3YEeMBIX HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM TPECTABIICH B TaOIu-
e 11.

Tabmuna 11— Ilepedyens HHPOPMALTMOHHO-CITPABOYHBIX CHCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CocTaB MaTepHalIbHO-TEXHUYECKON 0a3bl, HEOOXOIMMOM ISl OCYIIECTBIEHUSI 00pa30Ba-
TEJILHOTO Ipoliecca M0 AUCHUIINHE, TPeCTaBIeH B Tabauuel 2.

Tabauna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Ne aynuropuu (ripu
/1 MaTepUaIbHO-TEXHUYECKOM 0a3bl HEOOXOMMOCTH)

1 JlexuMoOHHas ayAUTOPUS

MynsTuMeanitHas TEKIMOHHAS ayAUTOPUS

3 | Cnenuanu3upoBaHHas 1abOpaToOpus C yCTAHOBJICHHBIM Ha KOM- 1433
BIOTEPHI porpaMmHoro odecredenust «MultiSimy, «MathCady (1452)

10. OrmeHo4HBIE CpeICTBA TS MPOBEICHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CoctaB OIIEHOYHBIX CPEACTBAJIS TPOBEACHHS MPOMEKYTOYHONH AaTTeCcTalluu
00yJaromuXcs 1Mo JUCIUTUINHE TPUBEICH B Tadmuie 13.

Tabmuma 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIS IIPOBEICHUS TPOMEKYTOUHOH aTTeCTaIliuu

Bun npoMexyTouHOM aTTecTanyu IlepeueHb OLICHOYHBIX CPENCTB
DK3amMeH CnHcoK BOIPOCOB K AK3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3amaun;
TecTsl.




10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CPOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS TPUMEHSETCS S5-0auThbHas MIKaia OlEHKA cPOpMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET HUCIOJIB30BATHCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHia
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL

10.3.

Tabmuua 14 —Kpurepuu olieHKH YpoBHS chOpPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PAKTCp (bopmp

— o0yyaronuiicst rITy00KO M BCECTOPOHHE YCBOMJI ITPOrPAaMMHBII MaTe-
pua;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €T0 HU3JIaraeT;

— ONMpasCh Ha 3HAHUS OCHOBHOW W JOIOJIHUTEIBHOW JIUTEPATYpHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHUS C MPAKTUYCCKON
JeATEIIbHOCTHIO HAIIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CHCIMAIN3UPOBAHHBIX IOHSATHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaroluiicss TBEPI0 YCBOMII MPOTPaMMHBIN MaTepuai, rPaMOTHO U
M0 CYIIECTBY M3JIaraeT ero, OMmupasch Ha 3HAHUS OCHOBHOM JUTEpaTy-
pBI;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON JAeSITeIbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET HayYHBIC MMOJIOKEHHUS;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BJIQJICET CUCTEMOM CIIeIMAIN3UPOBAHHBIX OHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaromuiicss yCBOMJI TOJIBKO OCHOBHOW MpPOrpaMMHBIA MaTepua,
0 CYILIECTBY M3JIAraeT €ro, ONUpasch Ha 3HAHUS TOJIbKO OCHOBHOM JIH-
TepaTyphl;

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsT B MPAKTUYECKOM HNPUMEHEHUU 3HAHUU
HaIlpaBJICHUS;

— cJ1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,;

— 3arpynHsieTcs B GOpMYJIUPOBAHUHU BBIBOJOB U 000OIIICHUH;

— YaCTHYHO BJIAJEET CUCTEMON CIIELMAIN3UPOBAHHBIX OHITHH.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— o0yyaronuiicss He yCBOWJI 3HAUUTENbHON 4YacTH MPOrpaMMHOI0 Ma-
Tepuana,

— JIOTTYCKAaeT CYyIIeCTBEHHBbIC OMIMOKA M HETOYHOCTH NPU PaccMOTpe-
HUH [IPOOJIEM B KOHKPETHOM HalpaBJICHUH;

— MCIIBITHIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHUN 3HAHMIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOpMYIHMPYET BHIBOJAOB U 000OLICHHIA.

HCYIOBJICTBOPUTCIILHO»
<«HC 3a4YTCHO»

10.4. TunoBble KOHTPOJILHBIC 3a/IaHUS WIH WHBIE MAaTEPHUATIBI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBliIeHbl B Tadumie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

No Kon
[lepeyens Bompocos (3a1a4) Ui 3K3aMEeHA
n/m HWHJIAKaTOpa
1 OO0mue cBeneHus: 0 UHPOKOMMYHUKAIIMOHHBIX CUCTEMaX. VK-1.3.2
2 CocraB, Ha3HauYeHUE U (PYHKITUH TEXHUIECKUX CPEICTB (POPMHUPOBAHUS KAaHAIOB TIK-4.3.1
3 TexHnuueckue cpeacTsa nepegadu u oopadoTku nHpopmaruu B UKC. [IK-5.B.2
4 Crioco0BbI pacrpocTpaHeHUE PaJUOBOIH B OECIIPOBOIHBIX CHCTEMAaX Nepeaadn MK-6.Y .2
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VYpaBHeHHE TIepelaur 1 SHEPTEeTHUECKHE XapaKTEPUCTHKH PaIUOTHHUH.

VYpaBHEHHE KauecTBa CBSI3U U XapaKTEPUCTHKH KauecTBa KaHayoB. CHCTEMbI MHOTOA
KaHaJbHOM CBSI3U M TEXHOJIOTMH UX ITOCTPOCHUS.

[Mpunnun GopMUpoBaHUs M XapaKTEPUCTHKH IPYIIIIOBOTO CUT'HAJNA C YACTOTHBIM pa3-
nenenneM kaHanoB (UPK) u gactorHo-ManumyHpoBanHbM curHamoMm (UMC).
[purnmn hopMHUpOBaHUS U XapaKTEPUCTUKHU TpymmoBoro curHana ¢ BPK u paawo-
CUTHAJIOM C KBaJpaTypHO-aMIUINTYAHON Monyssinueit (KAM).

[punnun GopMupoBaHUs U XapaKTEPUCTHUKH TPYIIIOBOTO CUTHANA C KOJOBBIM Pa3-
nenenneM kaHanos (KPK) u dazomonynupoBanasim curHanom (OPMC).

[Tpununer npeoOpa3zoBaHus aHATOTOBBIX CUTHAIOB B HU(PPOBBIE METOIOM HMITYJIbC-
Ho-KkonoBoi Monynsiimu (MKM). Onenka kadecTBa HUPPOBOTO CUTHAIIA.

[Ipunnunel npeoOpa3oBaHUs aHAJIOTOBBIX CUTHANOB B HM(POBBIE METOIOM [EIIbTa-
moaysnuu (JIM). Onerka kagecTBa mupoBOTO CUTHAIIA.

[TpuHnuner npeoOpa3oBaHUsl aHAIIOTOBBIX CUTHAIOB B IIM(POBOI METOJl BOKOAEPHOM
Monyssinuu. OneHka KkayecTBa LU POBOro CUTHANA.

dopmupoBanue U 06paboTKa PaJUOCUTHATIOB C ABYXIO3ULMOHHBIMH METOJAMH MO-
nynsiin. Crioco0s! (hopMUpoBaHUS 1 00pabOTKU paHMOCUTHAIIOB.

dopmupoBanue U 00paboTKa paTuOCUTHAIOB ¢ MHOTOMO3UIIUOHHBIME METOJJAMH MO-
nynsiun. Crioco0s! hopMupoBaHus 1 00pab0TKH MHOTOMIO3UIIMOHHBIX CUTHAJIOB.
[ToMexoycTOHYNBOCTH PaJMOCUTHATIOB C KOTEPEHTHOW U HEKOT€PEHTHOH 00paboTKOH
CUTHAJIOB C IBYXIO3UIIUOHHBIMHI W MHOTOTIO3UIIHOHHBIMU BHJIAMH MOYJISIIINH.
[Ipunnun GopMUpoOBaHUS OPTOTOHANBHO-MOIYIHPOBAHHBIX PaJHOCUTHAIOB (II0JIOCH
HO-3(hdexTrBHBIC cCUrHABI TexHOoorHn OFDM).

[Mpunnuner GopMUpoBaHuUs rPYMIIOBEIX CUTHANOB B IudpoBbix CITH.

VYcnoBue paznenuMOCTH JOTHYECKUX KAHAIOB M OCOOEHHOCTH MYJIBTUILUIEKCHPOBA-
uus o texuonorun PDH (SDH, CDMA).

[Mpunnun kogupoBanue curuanoB. [IMY mudpossix CIIM 1 ciocoObl e€ moBbIiIe-
HUSL.

OcHoOBHbIE TapaMeTPbl IOMEXOYCTOMYMBOCTh KOJJOB M SHEPIeTUUECKUIl BBIUTPHILI OT|
KOJMPOBaHMS.

[MpuHmmn kackagHOTO KoAUpoBaHUS U ero agdekruBHocTs B CITU. Cxema moctpoe-
HUSI KOJICKOB.

KorepenTtHoe conpspkeHre MOAYISALUY U KOJUPOBAHUS B aJallTUBHBIX CUTHAJIBHO-

KOJIOBBIX KOHCTPYKIUAX C MATKHUM U KECTKUM JCKOONPOBAHNCM.

Bomnpocs! (3agaun) muis 3adera / tud¢. 3auera npeacTapieHsl B Taduuie 16.

Tabnuua 16 — Borpocs! (3a1aun) ams 3aueta / audd. 3ayera

Ne i/m [Tepeuens BompocoB (3aga4) amns 3a4dera / audd. 3auera

Kon
WHJUKAaTOpa

Y4eOHbIM MJIAHOM HE IPEIYCMOTPEHO

[lepeuensb TeM [UIsi KypCOBOTO MPOEKTUPOBAHMUS/BBIIOTHEHUSI KYpCOBOIl pabOThl Mpes-
cTaBJIeHbI B Ta0mune 17.
Tabnuna 17 — IlepeyeHs TeM Uit KYpCcOBOTO IPOEKTHPOBAHMUS/BBIIIOJIHEHUS KYPCOBOM pabOThI

Ne n/n =
KypCOBOl pabOThI

[TpuMepHBIii IepedeHb TeM JJIsi KypCOBOTO MPOEKTUPOBAHUS/BHITOTHEHHUS

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Bompocer it mpoBeieHUs MPOMEKYTOYHON aTTECTAllMM B BHJIC TECTUPOBAHUS TIPEI-
craBlieHbI B Ta0une 18.




Tabmuna 18 — [IpuMepHbIi IEpeYeHb BOMPOCOB JIS TECTOB

. /il [IpuMepHBIii epeyeHb BOIPOCOB ISl TECTOB

1 Omnpenenenne HHPOKOMMYHHKALIMOHHON CHCTEMBI.

2 Knaccudpukanmus MKC

3 OcHoBasle 31emenTsI (Gyrakmm) NKC

4 Texaudeckux cpeact popmupoBanus (00pabOTKH, mepeaavn) KaHaJIOB

5 MexaHH3MBI pacTipocTpaHeHue paauoBoiH B 6ecripoBoaubix CITN.

6 YpaBHeHUe Tiepenayn (MmprueMa) CUTHAJIOB

7 DHepreTHIeCKUe XapaKTEPUCTHKHU PaTHOTNHIM.

8 Haznauenwue (coctas, pyHKIMN) cucTeM Nepenadyn MHOrokaHaibHOU cBsizu (CIIMC)

9 Texnonoruu noctpoenust CIIMC

10 | CIIMC c gactoTHBIM pa3nenenneM kaHanoB (UPK)

11 | ®opmupoBanus rpymmoBoro curaaia ¢ YPK.

12 | ®opmuposanus CIIMC ¢ YPK u yactotHol Moaysiiueid (UM)

13 | Xapakrepuctuku cursana YPK-UM

14 | ®opmupoBaHUs TPYIIIIOBOTO CUTHAJIA C BPEMEHHBIM pa3zaenieHneM kanaioB (BPK)

15 | CIIMC c kBagpatypHoii Mmonymsuueit (KAM)

16 | [puanun popmupoBanus CIIMC ¢ BPK u KAM)

17 | Xapakrepuctuku curnana BPK-KAM

18 | CIIMC c komoBbiM pazzaenenueM kananos (KPK) u ¢pazomonyniposanusim curaaiom (PMC).

19 | Xapakrepuctuku rpynnosoro curaaina ¢ KPK u ®MC.

20 | IlpeoOpa3oBaHIe aHATOTOBBIX CUTHAJIOB B IH(ppoBoiin. OrieHKa kKauecTBa MU(PPOBOTro CHTHANA.

21 | ®opmupoBaHHe 1 00padOTKA PATUOCUTHATIOB C JBYXIO3UIIMOHHBIMU MeToIaMu Moxysiuu._Cro-

22 | coObl 00pabOTKH MHOTOTIO3UIIMOHHBIX CUTHAJIOB.

23 | ®opMHupOBaHNE MHOTONO3UIIMOHHBIX CUTHAJIOB.

24 | Crioco6bl (hopMUPOBAHUS MHOTOIIO3UIIMOHHBIX CUTHAJIOB.

25 | [loMexoycTOWYNBOCTh PAAMOCUTHAJIIOB C KOTEPEHTHOH 00pabOTKOM CUTHAIIOB

26 | [TomMexoycTOWYMBOCTh PaAMOCUTHAJIOB C HEKOTEPEHTHOW 00pabOTKON CHT'HAJTIOB

27 | ®opMHPOBAHHUS OPTOrOHAIBHO-MOIYJIMPOBAHHBIX pajuocurHanoB (Texuojaoruu OFDM).

28 | ®opmupoBaHUs IPYIOBEIX cHrHaNOB B uppoBeix CIIMC.

29 | YcinoBHe pa3feiMMOCTH JIOTHYECKUX KaHAJIOB

30 | MynbruruiekcupoBanue o rexuoioruu PDH (SDH, CDMA).

31 | ITapameTpbl NOMEXOYCTOHYMBOCTH KOJOB M SHEPT€THUECKHUI BBIMTPHILI OT KOIAUPOBAHUSI.

32 | KorepentHoe comnpsbKeHHE MOIYJISIMU U KOAWPOBAHHS B aIallTHBHBIX CHTHAJIBHO-KOJOBBIX KOH-
CTPYKIHUSAX C MATKUM U JKECTKUM JCKOJAUPOBAHHUEM.

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOY4YarolMXCsl 3a09HOH (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [TepedeHp KOHTPOJIBHBIX PadbOT

10.5. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHSA
MHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUUH, COJAEp)Karcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIL, pernameHTHpylOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYLIEr0o KOHTPOJIS yYCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaluy 00yJaromuxcs
I'VAIL




11. Metoauueckue yka3aHus sl 00y4Jaromuxcs M0 OCBOCHHUIO AUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia
OcCHOBHOE Ha3HAauY€HHWE JICKIIMOHHOTO MaTepuaja — JOTHYECKH CTPOMHOE, CHCTEMHOE,
nIyOOKOE U SICHOE M3JI0XKEHUE yueOHOoro MaTepuana. HazHaueHne COBpEMEHHOM JICKIINH B paM-
KaX MUCIUIUIMHBI HE B TOM, YTOOBI IMOJTYyYUTh BCIO HHGOPMAIIHIO 110 TeME, a B OCBOCHUU (DyHIa-
MEHTAJIBHBIX TPOOJIEM JHUCHIUIUIMHBI, METOJOB HAYYHOTO TO3HAHWS, HOBEHIIUX TOCTHXKEHUU
Hay4YHOU MBICITH. B ydeOHOM mporiecce JEKIHsI BBIMOIHIET METO0JIOTMYECKY0, OpraHU3aIMOH-
HYI0 U MH(OPMAIMOHHYIO0 (YyHKUIMU. JIEKIMsT pacKpbhIBaeT MOHATUWHBIA anmapatr KOHKPETHOH
obJyacTy 3HaHMsI, €€ TMPOOJIEMBI, TaeT IEeIbHOE MPEJCTaBICHUE O AUCITUIUIMHE, ITOKAa3bIBACT B3a-
UMOCBSI3b C IPYTUMU JUCIUATLTTHAMH.
ILnanupyeMble pe3yabTaThl IIPH OCBOSHUH 00YYAIOIIMMHUCS JEKIHOHHOIO MaTepHaa.
— TIONy4YeHHE COBPEMEHHBIX, ILIEIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUI, YPOBEHb KOTO-
PBIX OIpenesseTcs eJIeBOM YCTAaHOBKON K KaXKI0W KOHKPETHON TeMe;
— TOJy4YeHHE OMbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIO/IaBaTEIEM;
— pa3BuTHE NPOPECCHOHAIBHO-AENOBBIX KadyecTB, JIOOBU K MpeIMETy U CaMOCTOs-
TEIHHOT'O TBOPUYECKOTO MBITIICHHS.
— TIOSIBJICHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO IS CAMOCTOSITSIILHON paOoThI,
— TIONy4YeHHWE 3HaHWUU O COBPEMEHHOM YpPOBHE Pa3BUTHS HAYKU U TEXHUKHU U O MIPOTHO-
3¢ UX Pa3BUTHs HA OJMKAKNIIKE TObI;
— HAY4YHUTHCSI METOIUYECKH 00pabaThiBaTh MaTepuai (BBIICISITH TJIABHBIE MBICIH U TIO-
JIO)KEHUS, PUXOIUTHh K KOHKPETHBIM BBIBOJIaM, TIOBTOPSITH X B PA3IMIHBIX POPMYITUPOBKAX);
—  TIOMy4YeHHE TOYHOTO TOHUMaHUS BCEX HEOOXOIMMBIX TEPMHHOB U TIOHSATHH.
JIeKIIMOHHBIN MaTeprall MOKET COMPOBOXKAATHCA JEMOHCTPAIMEH CIaiI0B M UCIIOJIB30-
BaHWEM pa3IaTOYHOTO MaTepHalia MpPU TPOBEACHUH KOPOTKHX JHUCKYCCHH 00 OCOOSHHOCTSX
MPUMEHEHHUS OT/IEIbHBIX TEMATHK MO TUCIUILINHE.
CTpyKTypa peIocTaBIeHUs JEKIIMOHHOI0 MaTepraa:
- TeMa JIEKIIUH;
- BOIIPOCHI JICKITUU U paCIpe/IeICHUe BPEMECHH 10 BOIIPOCAM;
- ey nekuuu (ydeOHble BOCITUTATeNbHEIC);
- TUTEepaTypa;
- MaTepuaIbHOE 00eCIeYeHHE JICKIUH;
- y9e0HO-METOIMYCCKUE YKa3aHUS 110 TPOBEICHUIO JICKIIHH.
- TEKCT JICKI[UH: BBEJICHUH; OCHOBHAS YacTh; 3aKJIFOUCHNE;
- 33JIaHUe Ha CAMOCTOSTEIBHYIO PaboTy.

11.2. Meroauyueckue yKa3aHWs sl OOYYarOIIUXCS MO BBHITOJIHEHUIO JIAOOPATOPHBIX
pador.

11.3. B xozxe BBIOTHEHHS JIAOOPATOPHBIX PAa0OT OOYUYAIOMIMKCS TOJDKEH YIIYyOWTh H
3aKpENNUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJAJETh COBPEMEHHOW METOIMKOM M TEXHUKOMU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 0Oydaroerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOMT U3 3KCIEPUMEHTAbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIUTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATH.

Brinonnenue 51abopaTopHBIX paboOT 0O0y4aromMMCs SBISETCS HEOTHEMJIEMOH 4YacThiO
M3YYEHHUS TUCHUIUIMHBI, ONpeesseMoll y4eOHbIM IUIaHOM, U OTHOCUTCS K Cpe/icTBaM, olecre-
YHUBAIOLIUM PEIICHHE CIEIYIOUINX OCHOBHBIX 337a4 00y4atoerocs:

— TpHOOpeTeHrEe HaBBIKOB HMCCIEIOBAHUS MPOLECCOB, SIBICHUH M OOBEKTOB, U3yyae-
MBIX B PaMKaX JaHHOU AUCLHIIINHBL;

— 3aKpeIUICHHEe, PAa3BUTHE M [ETAIN3ALHs TEOPETUYECKMX 3HAHUMU, IOJYYCHHBIX HA
JEKIUSAX;

—  TOJy4YeHHE HOBOW MH(POPMAIIMH 110 U3y9aeMOU TUCIUILINHE;



— NpHOOpeTeHre HaBBIKOB CAMOCTOSITEIBHON paboOThl ¢ 1ab0paTOPHBIM 000PYAOBaHU-
eM U Ipubopamu.

3ajianue ¥ TpeOOBaHUA K IPOBEJICHUIO J1a00paTOPHBIX PaboT

Jlyis mpoBeieHust JIabopaTOpHOU paboThI pa3padaThIBAIOTCS:

MeTtoauueckue yka3zaHusi JUIsl IIPOBENEHUS Jab0paTopHOil pabOThl, KOTOPHIE SIBISETCS
OCHOBHBIM METOAMYECKHM JOKYMEHTOM IpenoaaBarens. OHU COCTOAT, KaK MpPaBUIIO, U3 CEMHU
pa3zesioB, KOTOPbIE OMPEACIAIOT: Y4eOHbIEe U BOCIUTATENIbHBIC 1IeJIM 3aHATUS; COAEpPKaHUE U
MOCJIEI0BATEIBHOCTh OTPAOOTKM y4YEOHBIX BOIPOCOB M paclpesieieHue BpEeMEHH; Y4eOHO-
MaTepuaibHOe obecrieueHue 1ab0opaTopHOil padOThl; METOAMYECKHE PEKOMEHJAlUU Mperno/ia-
BaTEN0 10 MOATOTOBKE M MPOBEACHUIO JIAOOpATOPHOW pabOThI: JUTEpaTypa U Apyrue yueOHo-
METOJMYECKHE MaTepHasbl, peKOMEHAYEMbI€ MPENOoIaBaTEeNI0 sl MOATOTOBKU U IMPOBEICHUS
1abopaToOpHOU pabOThI; MPWIOKECHHS] K METOAMUYECKON pa3paboTke, HEOOXOIUMBIC IS MIPOBE-
JIeHUs Ta00opaTOpHON PabOTHI.

3amanue Ha 1a00paTOPHYIO PabOTY SBISETCS OCHOBHBIM JOKYMEHTOM O0y4aeMoro Ipu
MOJATOTOBKE U MPOBEIECHUU HccleAoBaHud. OHO COCTOUT, KaK MPaBUJIO, U3 YETHIPEX Pa3zelioB:
y4eOHbIE BOIPOCHI, MOJISKAIINE HCCISTOBAHNIO TIPU BBIOJIHEHUH Ja00opaTopHOil paboThl; 3a-
JaHue 00yYaroIUMCs IO MOJArOTOBKE M BBIMOIHEHUIO J1a00paToOpHOM paboThl (BOMPOCH! Teope-
TUYECKOTO MaTepHalia, CBSI3aHHOTO C BBIMOJHEHHEM JaHHOW JIabopaTopHOW paboThHI; 3a1aHUe,
COJIepKaHNE U TIOPSIKOM BBITIOJTHEHUsI PaOOTHI); U3YUEHHUE MEpP 0 TEXHUKE Oe30MacHOCTH INPH
BBITIOJIHEHUH J1a00paTOpHOI paboThl; BhIYEPUMBAHUE HEOOXOAMMBIX CXEM, TaONUI[ U BBITUCKY
pacueTHBIX (QOPMYII; TMEepeueHb JIUTEPATYPHl U YIEOHO-METOAMYECKIX MaTepUaoB, HEOOXO0IuU-
MBIX JIJIsl CAMOCTOSITENILHOM paboThI; CPOKH, JopMa OTUYETA IO BBHIIIOJIHEHHOI 1a00paTOpHOi pa-
00Te U MOPSIAOK €T0 3aITUTHI.

Crtpykrypa u hopma oTuera 0 1a00paTopHOMt paboTe

Onucanue 1a00paTopHOil pabOTHI SBISETCS OCHOBHBIM PEIVIAMEHTUPYIOLIUM JIOKYMEH-
TOM Juid 00ydaeMbIX B NMPOBEJCHMM HcciefoBaHui. OHO BKIIIOYAaeT B ceOs 4eThlpe pasjena:
ydeOHbIe BOTIPOCHI UCCIIEIOBAHUS; OMIMCAHUE U CXeMa IKCIIEPUMEHTOB, MOPSIO0K 3aMEpOB U 00-
pabOTKM MOJYYEHHBIX pe3yJbTaTOB U3MEPEHMIA; ONpeleNaeTcsl cojlepKaHue oTyeTa 1o Jiabopa-
TOPHOI paboTe; Mephl M0 TEXHUKE 0€30MaCHOCTU MPH MOJArOTOBKE M BBHINOJIHEHUH J1TabopaTop-
HOMU pabOoTHI.

Pesynbratsl nccnenoBanust ohopMisrores otdeToM. OTUYET JODKEH COepIKaTh: TUTYIb-
HBII JTMCT (TeMa, BapuaHT, JaTa, Tpymnmna, pamMuius UHUIMATBI); [Ie]d, yaeOHbIe BOTPOCHI, CXe-
My J1a0OpaTOPHON YCTaHOBKH W 3aJaHME Ha HMCCIIECOBAaHUS B COOTBETCTBHH C BapHUaHTOM; pe-
3y/lbTaThl UCCIIENOBaHUS, OPOPMIICHHbIE MYHKTYalbHO TpaduKaMy WU TaOJUIIaMHU; PacyeTHO-
AQHATMTHYECKYIO YacTh; BBIBOJIBI 0 PE3YIIETATaM HCCIICIOBAHUS.

TpeboBanus k ohopMIECHUIO OTYETA O TabOpaTOpHOU paboTe

OT4eT 0 BBHIMOJHEHHON paboTe OJKEH ObITh MOATOTOBJICH UHAUBUYAILHO U 0popMIIeH
Ha CTaHJApTHBIX JIMCTaX B cOOTBeTCTBUU ¢ TpeboBaHusMu ['OCta. BBIBOABI KOHKpPETHBIE IO
KaXX/IOMY TYHKTY HCCJIEIOBaHMA. 3a4eT 1Mo padoTe CTYACHT MOJIyJaeT Mocye MPeICTaBICHUs OT-
yera Ha OyMa)XHOM HOCHUTENE M YCIIEITHOIO OTBETA Ha BOIPOCHI MpenojaBaTers, 3a/1laBaeMble 110
TeMaTHKe 3aliIaeMoil 1abopaTopHON pabOTHI.

11.4. Metoauueckue yKazaHus JUIsl 00Y4arOIIUXCs IO MPOXOXKICHUIO CAMOCTOSATEIbHON
paboThI

B xone BBIMOMHEHUS] CaMOCTOSTENHHOM PabOThI, 00yJarONTUiCs BBITOIHAET PaboOTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1Mo 3a04yHOM ¢opme O0ydeHus, caMocTOsiITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.

B mporecce BBIMOTHEHHUSI CaMOCTOSTENbHONW paboThl, y oOydaromerocs (popMHpYyeTcs
1esnecooOpasHoe MIaHUpoBaHUE pabouero BpEMEHH, KOTOPOEe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOCHHWU U CHUCTEMAaTH3allMH NMPUOOpETAaeMbIX 3HAHWN, 00ECIeYyMBaeT BBICOKHN



YPOBEHb YCIIEBAEMOCTH B MEPUOJ OOYUCHHUSI, TOMOTAET MOJYyYNTh HABBIKM TOBBIMIEHUS TIpodec-
CHOHAJILHOTO YPOBHSI.

MeroandecKuMy MaTepuajiaMi, HAIMpaBISIONIMMH CaMOCTOSTEIIbHYI0 paboTy oOydaro-
IIUX CASIBIISIIOTCS:

— y4eOHO-METOJIMYECKHI MaTepuas Mo AUCIUILINHE,

— METOAMYECKHE yYKa3aHHS 10 BBIMOJHEHUIO KOHTPOJBHBIX PaboT (11 00ydaromuxcs
10 3204HOM (hopMme 0OyueHHs).

JluTeparypa I CaMOCTOATEILHON pabOThl CTyJEeHTa yKa3aHa B Tabyuie 8 u 9, HacTos-
HIEr0 JOKYMEHTA, a TAK)KE B AJICKTPOHHOM BHUJIE B IMYHOM KaOWHETE MpenojaBarens (CTyIeHTa)
JIOKAJIbHOM KOMIIBIOTEPHOM CE€TH MO JaHHOW aucuuiuinHe. [lpernojaBarens B KOHIE 3aHATHI
YKa3bIBa€T UCTOYHUKHU M CTPAHULIBI IO TEME H3JIOKEHHOTO MaTepuaya Uil CaMOCTOATEIbHOU
paboTHI CTYJICHTOB.

11.5. Metoauueckue yka3zaHus IJIs OOYYArOIIMUXCS IO MPOXOKICHHIO TEKYIIEro KOH-
TPOJISl YCIIEBAEMOCTH.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH IPENyCMAaTPUBAET KOHTPOJIb KauecTBa 3HAHUN 00Yy-
YaIOIIMXCS, OCYIIECTBISIEMOTO0 B TEUEHHE CEMECTpa C LENbI0 OLICHWBAHUS X0Jla OCBOEHUS JMC-
UUIUIMHBL. TeKyIuii KOHTPOIb YCIIEBAEMOCTH HEOOXOMMO MPOBOAUTH MOCIE U3YYEHUS KaXKIOU
TEMEI B q)opMe TecToB. B Tecte JOJI2KHO OBITH HE MEHEE ACCATH BOIIPOCOB, OXBAThIBAIOIIUX BCHO
Temy. TecT mpoBOAWTH HA JIEKIIMOHHOM 3aHATHUU B T€YeHHH 5 MUHYT. Kpome Toro, Texymui
KOHTPOJIb HEOOXOUMO TIPOBOJMTH Tepe]] KaxkIou j1aboparopHoil paboToli B gopme TecTa 1o
BOIPOCaM, CBSI3aHHBIM C TEMATUKOMN J1a00paTOPHOM PabOTHI.

11.6. Metoauueckue yka3zaHUs Ui OOYYarOIUXCs MO MPOXOXKIAECHUIO MPOMEXYTOUHOM
aTTeCTalUN.

ITpomexyTouHas arrectanus oOy4yarolIMXCsl MperycMaTpUBaeT OLEHMBAHUE MPOMEXKY-
TOYHBIX U OKOHYATEJIbHBIX PE3ylbTaTOB 0OyueHus o aucuuiuinHe. OHa BKJIIOYAeT B ceOsl: dK-
3aMeH — (opMa OLCHKH 3HAHUH, MMOJyYEHHBIX 00y4aroIMMCs B MPOLIECCe U3YYEHUsS BCEH Iuc-
LUIUIMHBI WK €€ YacTH, HABBIKOB CaMOCTOSITENIbHON paboThl, CIOCOOHOCTU MPUMEHSTh UX JIJIS
pELIEeHUs] MPaKTUYECKUX 3a]a4. DK3aMEH, KaK IPaBUJIO, IPOBOJUTCS B MEPHOJ] IK3aMEHAIIMOH-
HOM CECCHU M 3aBEPINACTCS aTTECTAlMOHHOM OLICHKOW «OTIUYHO», «XOPOILIO», «yIOBIETBOPH-
TEJIbHOY», «HEYOBICTBOPUTEIBLHOY.

[IpomexxyTouHas arrecranus NPOBOIUTCA B IEHb YKa3aHHOM B pacnucanuu 3aHsatuil 'Y AT
Ha cemecTp. B 3aBUCHMMOCTH OT ypOBHS IOATOTOBKH I'PYIIIBI IIPEMOJABATENb MOKET IIPOBOIUTH K-
3aMeH B (hopMe HAKOIUIEHUsI MO pe3yJbTaTaM OLIEHKU 3HAHUI CTYAEHTOB MO KaKIOH TeMe AUCILH-
IUTMHBL, B opMe 0OIIero Tecta B A€Hb IK3aMEHa, BOIIPOCH KOTOPOTO OXBATHIBAIOT BCE TEMBbI JUC-
LUIUIMHBI WIK M0 KJIACCUYECKOM (hopMe ¢ HCIONb30BaHHEM 3K3aMEHAIMOHHBIX OuineToB. dopma
MPOBEJCHHUS TPOMEKYTOYHOM aTTeCTall OOBSBIISIETCS PENoAaBaTesieM B MEpBbId MeCsI] CeMeCT-
pa. OneHka B IEpBOM CIIyyae BBICTABISETCA Kak cpelaHeapudmMeTHueckas OlEHKa, BO BTOPOM
CiIy4ae o pe3yJibTaTaM TeCTa U B TPEThEM — 10 PE3YJIbTaTaM 3HAHHWW IPU OTBETE HA BOIIPOCHI
6unera. [Ipu BeICTaBIEHUH OILIEHKH IPETOAaBATENIb MOXKET YUUTHIBATh CBOEBPEMEHHOCTh M Ka-
YEeCTBO 3alIUTHI JJAOOPaTOpHBIX paboT. CTyIEeHT He JOMYyCKaeTcsl K 3K3aMEHy €ClIM Ha Hadajo
CECCHU Y HeTro UMeeTcst XOTsI Obl 0J1HA 3a/I0JKHOCTD 0 Ja00paTOPHBIM paboTaM.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

[ara BHECEHUA U3-
MCHEHHM U JIOTI0JI-
HCHMI.
IToanuce BHECHIETO
W3MCHCHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

Harta u Ne ripo-
TOKOJIa 3ace-
JaHus Kade-
pBI

IToanuce
3aB. Kaden-
poit




