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1 Hesn v 3a1a4M U3yYeHUS TUCHUTLIHAHBI (MOYJIA)

1.1 Ileab ocBOeHUN TUCUHUILIUHBI

Onrtoundopmaruka — 3TOo Hawboyiee MUHAMUYHO pPa3BUBAIOIICECS HANPABICHUE
(OTOHMKH, OTIPEISTIAIONIEE MPOTPECC MUPOBOW HAYKU U TEXHUKH, CBSI3aHHBIN C UCCIIEIOBAaHUEM,
pa3paboTKO#, CO3MaHMEM M JKCIUTyaTalMeil HOBBIX MAaTEpPHANIOB, TEXHOJIOTH, MPUOOPOB U
YCTPOWCTB, HAMpaBICHHBIX Ha Tepenady, mnpueMm, o0paboTKy, XpaHEHHE H OTOOpaKeHue
uHPOpMAIlMM HA OCHOBE ONTHUYECKUX TexHoJorui. OnromHpopMaTHKa OpPUEHTHUPOBAHA Ha
WHTETPAIMIO ONITHYECKUX, MHPOPMAIIMOHHBIX U TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTH.

OcHoBHasl 1eNb MpernoJaBaHUs JAUCIUIUIMHBI — TOJYyYEeHUE MaruCTpaHTaMu O0a30BBIX
TEOPETHYCCKUX 3HAHWM M MPAKTUYECKUX HABBIKOB, IMO3BOJISIOIIMX MPOBOAUTH MOICIMPOBAHUE
CUCTEM CBs3W W 00pabOTKM WHGPOpPMAIUU, a TaKKe TEICKOMMYHHUKAIMOHHBIX CHCTEM C
HCITOJIb30BAHUEM COBPEMEHHBIX ONTHYECKUX TEXHOJIOTHH.

1.2 3agaun AUCHUIIIMHBI

3amauamMu OCBOCHUS TUCHUTIUTUHBI « ONTOMH(OPMATHKAY SBIISFOTCS:

— TOJly4eHHE TTyOOKHX 3HAHUU MO ONTHYECKON (PU3HKE M ONTHYECKONW MH(POpPMAaTHKE,
ONTUYECKOMY  MAaTEpPHAJIOBEJICHUI0,  (DYHKIMOHAIBHBIM  YCTPOWCTBAM W CHUCTEMaMm
ONTOMH(OPMATUKH, TEXHOJIOTUAM (DOTOHUKH;

— ToJTydeHre 0a30BBIX TEOPETHUECKUX 3HAHUHN U MPAKTHYECKUX HABBIKOB, TTO3BOJISIONINX
MIPOBOJIUTH MOJCIIMPOBAHNE CUCTEM CBSI3U U 00paObOTKH MHGOPMAITIH;

— ToJTydeHre 0a30BBIX TEOPETHUECKUX 3HAHUHN U MPAKTHYECKUX HABBIKOB, MTO3BOJISIONINX
MPOBOJAUTH MOJICIUPOBAHUE TEIEKOMMYHHUKAIITMOHHBIX CUCTEM C UCIIOJIB30BAHUEM COBPEMEHHBIX
ONTHUYECKUX TEXHOJIOTHH;

— M3YYEHHUE COBPEMEHHBIX CpPEACTB MHUHMATIOpU3ALUS W HUHTErpalus ONTUYECKUX
3JIEMEHTOB U YCTPOICTB;

— W3y4YEHHUE BO3MOXXHOCTEH CO37aHUS MHOTO(YHKIIMOHAJIBHBIX ONTHYECKUX MATEPHAJIOB U
CHCTEM;

— U3yYEHHUE METOJIOB MIEPEBOIa AHAJIOTOBBIX ONTUYECKUX YCTPONCTB B IU(PPOBEIE;

— HCCIeI0BaHNE BO3MOKHOCTEH pa3padOTKH KOMIIBIOTEPHON TEXHUKH HOBOT'O TTOKOJICHHUS.

1.3 MecTo aucuuiuinHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnuna b1.B.JIB.01.01 «OnToundopmaruka» 1isi MarucTpaTypbl O HAIIPABJICHUIO
11.04.02 MHbOKOMMYHUKAIIMOHHBIE TEXHOJOTHH M CHCTEMBI CBsi3M (mpoduis: OnTudeckue
CUCTEMBI JIOKAIMH, CBSI3U U 00pabOTKM MH(OpMALMK) OTHOCUTCS K JUCLMILIMHAM IO BbIOOpY
b1.B.JIB.1 wactu, ¢opmupyemoil ydacTHUKamMM 0Opa3oBaTeNbHBIX OTHOUIeHUH bioka
l.«ductumumael (MOAYM)» y4eOHOro miaHa. B cooTBercTBUM ¢ pabouuM y4eOHBIM ILJIAHOM
JUCLHUIUIMHA U3y4aeTcs Bo 1-M cemecTpe 1-ro Kypca MarucTpaTypsl 1o 04HOH Gpopme 00yueHHs.
Bua npomeXyToO4HOM aTTeCTallly: K3aMEH.

JlucuuIuinHa ONMpAeTcss Ha 3HAHUS, YMEHHUS U KOMIETEHIUH, NPUOOpPETeHHbIE MpHU
MOJIyYE€HUH TIEPBOM CTyIEeHU BbIciiero odpasosanus. Kpome toro, nucuuruinHa 6azupyercs Ha
3HAHMAX, MOJIYYEHHBIX B IPOLECCE H3Y4YEHMs] IUCUUIUIMH: «KOMIBIOTEpHBIE TEXHOJIOTUU
00pabOTKM M aHajau3a [JaHHBIX B TEJIEKOMMYHHUKaIMIX», «MeTonpl MOJEIMpOBaHUS U
ONTHMHU3ALMM», a TAKKE Ha YCIEIIHOM YCBOEHHHM COIYTCTBYIOIIMX JIUCUUIUIMH: «Teopus
MOCTPOEHUS HH(OKOMMYHUKAIIMOHHBIX CHCTEM U ceTeil», «Marepuaibl U KOMIIOHEHTHI
¢doronukn», «Teopuss ONTUYECKOH CBA3M», «AHAIM3 U CUHTE3 HH(POKOMMYHHMKALMOHHBIX
CUCTEM.

B pesynpraTe M3ydeHMs] HACTOSILIEH IUCLUUIUIMHBI MaruCTPaHThl JIOJDKHBI IOJIyYHUTh
3HAHMS, UMEIOIME HE TOJBKO CaMOCTOSITEIbHOE 3HAadeHHe, HO U olecneuuBaroliye 0a30BYIO
NOJArOTOBKY [UIsl YCBOEHHUS psja IOCIEAYIOIIUX AMCLUIUIMH, CBSI3aHHBIX C KOHKPETHBIMHU
OPUJIOKEHUSMU METOJOB Mepefaud, mpuema, oOpabOTKH, OTOOpakeHHs U XpaHEHUs
UH(POPMALIMU U OTHOCAIIMXCS K 00s3aTeNbHOM U BapuaTuBHOM yactaM biioka 1. [Tomumo 3toro,



OHa fABIAETCS 0a30BOMH AJI IMPOBEACHUA Hay‘IHOfI pa6OTBI MAaruCTpaHTOB, JIA IIPOXOXKACHUA

Hay4HO-UCCJIEN0BATEIBCKOM M INPOU3BOJICTBEHHOW IIPAKTUK,

MaFHCTepCKOﬁ JAUCCCpTalnu.

a TarkKkC I IIOAIOTOBKH

[Tporpamma aucuummuHbl  «OnTOMH(OPMATHKA» COTJIACYETCS CO BCEMH YYCOHBIMH
nporpaMmMaMi JUCITUILUIMH 00s3aTeIbHONW U BapuaTUBHOM YacTeil bioka 1 yuebHoro maHa.

1.4 IlepeyeHb IJIAHMPYEMBIX Pe3yJbTATOB O00y4YeHHsI MO JMCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHs 00Pa30BaTEIbHOH IPOrpaMMBbI

N3yuenue
00y4aromuXxcs CAeAYOMUX KOMIIETEHIUI:

JAaHHOM  y4eOHOH JIMCIMIUIMHBI

HampaBlieHO Ha (OpPMUPOBAHUE Y

KOH 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHHUA
KOMIICTCHIINH

Pe3yJ’IBTaTBI O6y‘I€HI/IH IO JUCIUILIINHE

almapatrypbl 1 METO10B HUCCJICT0BAHUS

ITK-1 Cnoco0eH caMoCTOSTEJIbHO BHINOJHATL TCOPETUHIECCKHE U IKCIICPUMEHTAJbHBIC UCCJICI0OBAHUA 1JIA
pelICHUsT HAYYHO-HCCJICI0BATC/JIbCKHX H MNMPOU3ZBOACTBCHHLIX 3aJaYd ¢ HCIOJb30BaAHMEM COBpeMeHHOﬁ

HIIK-1.1 3Haer COBpPEMEHHbIE METOIbI
MIPOBEICHUS TEOPETUICCKHUX u
SKCIICPUMCHTANBHBIX HUCCICIOBAaHUNA B HAYYHO-
HCCIICIOBATENILCKUX ~ paboTtax B oOyacTu
WHPOPMAIIMOHHBIX TEXHOJIOTHUH U CUCTEM CBSI3U
WIIK-1.2 YMmeeT cTaBUTH 3aJa4yd HCCJICIOBAaHHA,
BEIOHPATH METO/IBI TEOPETHUYECKON u
AKCIIEPUMEHTAIBHOI paboThI

HIIK-1.3 VYMeeT caMOCTOSATEIbHO BBINOJIHATH
TEOPETHUYECKHUE 31 SKCIIEPUMEHTATbHEIE
HCCIIEN0OBAaHMS IS peIIeHHs HAY4YHO-
HCCIIEeI0OBATENbCKUX M POU3BOACTBEHHBIX 337124 C
HCIIOJIb30BAaHUEM COBPEMEHHOM ammapaTypbl
UIIK-1.4 CnocobeH yd4acTBOBaTh B Hay4YHBIX
HCCIICIOBAHUSX B TPYIIIIE

UIIK-1.5 Bnaneer HaBbIKAMH NPEICTaBICHUS
pe3yIBTaTOB HAYYHBIX HCCIIEIOBaHUN B (opme
0TYeTOB, pedeparoB, MyOTUKAIMA U ITyOTMIHBIX
00Cy>XKIeHHUH, B TOM YHCIIe HA HHOCTPAHHOM SI3bIKE

B pesynbrate oOyueHus MO AMCHUIUTUHBI OOy4aroluecs
JIOJKHBI 3HATD:

— COBpEMEHHBIE NPHHIMITBI IIOCTPOCHUS U PadOTHI CUCTEM
ONITHUYECKOH nepenadun, 00paboTKH, XpaHEeHHs1, 0TOOpaKEeHHS
1 3aIIUTHl HHPOPMALIUH;

— OCHOBHBIE TCHJCHIIMH U HAIIPABIICHUS Pa3BUTHUS JTa3ePHOIL,
ONTHYECKOH TEXHHKH, ONTHYECKOTO MAaTepUaoBEICHHS,
ONTHYECKUX U HHOOPMAIIMOHHBIX TEXHOJIOTHH;

— MaTeMaTH4YecKMd ammapaT ©  0a3oBble  SI3BIKH
POrPaMMHPOBAHHS, THUIIOBBIE IIPOrPAMMHBIE HPOIYKTHL,
OpHEHTHPOBAHHBIE HA pELICHHE HAYYHBIX W IPHKIAIHBIX
3a7a4 (pOTOHMKHU U ONTOMH(OPMATHKH;

— MPHHIMIIBL TIOCTPOEHUSI M PabOThl CHCTEM ONTHYECKOM
nepesauun, nprema, oOpabOTKH, XpaHEHHs, 0TOOpaXEHHUs U
3aMIUTHl HHOPMAIINK;

— OCHOBHBIE TCHJCHIIMH U HAIIPABIICHUS Pa3BUTHUS JTa3ePHOIA,
ONTHYECKOH, TEIEKOMMYHHUKAIMOHHONW M BBIYHUCIHTEIHLHON
TEXHHUKH, ONTHYCCKOT0 MaTepHATIOBEICHHS, ONTHYCCKUX H
UH(OPMALMOHHBIX TEXHOJIOTHH;

— TPUHLOUIBI TOCTPOCHHS, METOIBI IPOSKTUPOBAHUS H
pacueTa ONTHKO-UH(OPMAIIMOHHON TEXHHUKU.

B pesympraTe oOydeHHMS O AWUCIMIDIMHBI OOydarommuecs
JIOJDKHBI YMETh:

— TPUMEHAThL Ha TIPAaKTHKE COBPEMEHHBIE MPHUHIIMIIBI U
METOJIbl MPOCKTHPOBAHUSA U pacyeTa ONTHKO-HH(OpMAIlH-
OHHOM TEXHHKHU;

— pemlaTh  NIpakTHYECKHE  3a/ladyd, CBsI3aHHBIE C
MIPOEKTHUPOBAHUEM " pa3paboTkoit CHUCTEM
ONTORJICKTPOHUKH U HHTETPAITbHON ONTHKH.

B pesympraTe oOydeHHWS TO IWCIHIDIMHBI OOydarommuecs
TOJKHBI BIAJIETh:

— METOJaMU W HaBBIKAMH HCIIOJIb30BAHUS KOMIIBIOTEPHBIX
CHCTEM NPOEKTUPOBAHMSI M MCCIEAOBAHUS JIA3€pPHOM,
ONTHYECKOH, TEJIEKOMMYHUKALIMOHHOW U BBIYMCIIUTEIBHON
TEXHUKH, ONITUIECKUX MAaTEPUAIIOB U TEXHOJIOTHl;

— METOAaMU HpOBC[[eHI/IH OHTI/IKO-(I)I/BI/I‘ICCKI/IX
HCCIEI0BAaHUN U U3MEPEHUH;

— OOIIMMU TIpaBUJIAMH M METOJAMH HAJTAJKU, HACTPOWKH U
9KCIUTyaTallid  YCTPOWCTB W  CHUCTeM (OTOHHKH U
onTonH(pOpMaTHKH;

— HaBbIKAMH TPUMEHEHHS TMOIYYEHHBIX TEOPETUUECKUX
3HAHMM JUIsl pEIICHUs] KOHKPETHBIX MPUKIAAHbIX 3a/1a4.

TE€XHOJOTHH CBA3H

IIK-2 Cnoco0eH HCNONb30BATH 3HAHMSA O NMEPCIEKTHBHBIX TEXHOJOTHAX CBA3H H aHAJIHU3HPOBATH Oyayuiue




Kon n nanmeHnoBanue WHOWKaTOpa JOCTUKCHUA
KOMIICTCHII U

Pe3ynbraThl 00y4YeHUS 10 TUCIUILIHHE

WIIK-2.1 3naer GpyHIaMeHTaIbHBIE TEXHOJIOTUHU U
TEXHHYECKHE BO3MOXHOCTH COBPEMEHHBIX W
MIEPCIIEKTUBHBIX CTAHIAPTOB CUCTEM CBSI3U
UIIK-2.2 YMeeT aHanu3UpoBaThb IUTEpaTypy H
UCTOYHHKHM C LEJbI0 BBIABICHUS TEHACHINI
Pa3BUTHUS TEXHOJIOTHH - KAaHAUJATOB I Oy IyIIHX
CTaHAAPTOB CHUCTEM CBSI3U

UIIK-2.3 Brnanmeer HaBBIKAMH CTaTHCTHYECKOTO
MOJICIUPOBAaHUs CHCTEM CBSI3M JJIsI  pacueTa
MMOTEHIMAJIFHOTO BBIUTPHIIIA OT TNPHUMEHEHHS
HOBBIX T€XHOJIOTHI

B pesynprare 0oOydeHHsi IO AMCHUIUTMHBI OOYydaroIuecs
JIOJDKHBI 3HATD:

— COBpEMEHHBIE NPHHIMITEI TIOCTPOCHUS U PaOOTHI CHCTEM
OTITHYECKOH nepenadn, 00paboTKH, XpaHEHHsI, 0TOOPaKEHH
1 3aIIXATH HHPOPMAIINH;

— OCHOBHBIE TEH/ICHIINH 1 HAMIPABJICHUS Pa3BUTHS JIA3E€PHOM,
ONTHYECKON TEXHWKH, ONTHYECKOTO MAaTEepHAIOBEICHUS,
ONTHUYECKUX U MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

— MareMaTHuYecKMid  amnmapaT ¥ 0a3oBble  S3BIKH
mporpaMMHUpOBaHUs, THUIIOBBIE MPOrpaMMHBIC TPOAYKTHI,
OpHEHTHPOBaHHBIE HA pELIEHHE HAayYHBIX W IPHKIAJHBIX
3a7a4 (pOTOHMKHU U ONTOMH(OPMATHKH;

— TIPHUHIMIIBI TIOCTPOCHUSI W PabOTHI CHCTEM ONTHYECKOH
nepefaun, npuema, oOpabOTKH, XpaHEHHs, 0TOOPaKEHUS 1
3aIUTH HHOPMAIINH;

— OCHOBHBIE TEH/ICHIINH 1 HANIPABJICHHUS Pa3BUTHS JIA3EPHOM,
ONTUYECKOH, TEIEKOMMYHUKAUOHHON M BBIYUCIUTEIBHON
TEXHUKH, ONTHYECKOTO MaTEpPHAIOBEICHUS, ONTUYECKUX H
HHGOPMAIIMOHHBIX TEXHOJIOTHH;

— TMPUHLOUIIBI TOCTPOCHUA, MCTOJAblI IMPOCKTUPOBAHHUA U
pacyera ONTUKO-MH()OPMAIIHOHHOH TEXHUKH.

B pesynbraTte 0OyueHHMsS IO IUCIMILIMHBI OOyYaroIIuAecs
JIOJKHBI YMETh:

— TNPUMEHSATh Ha TPAKTUKE COBPEMEHHbIE MPUHIMIBI U
METOJIbI MPOCKTHUPOBAHUSA U pacyeTa ONTHKO-HH(OpMAIH-
OHHOM TEXHHUKH,

— pemaTh TpaKTHYeCKWe  3aJayd, CBSA3aHHBIE C
MIPOEKTUPOBAHUEM " pa3paboTkoit CHCTEM
ONTOAIEKTPOHUKH ¥ HHTETPATHLHON ONITHKH.

B pesympraTe oOydeHHMS O AWUCIUIUIMHBI OOydarommuecs
TOJKHBI BIAJICTh:

— METOJIaMH M HaBbIKAMHU HCIOJIb30BaHUS KOMIBIOTEPHBIX
CUCTEM IIPOEKTUPOBAHUS M UCCJIEAOBaHUS JIA3€pHOM,
ONTHUYECKON, TEJIEKOMMYHUKAIIMOHHOW M BBIYMCIUTEIBbHON
TEXHUKH, ONTUIECKUX MAaTEPUATIOB U TEXHOJIOTHif;

— METOIaMU TIPOBENECHUS ONTUKO-(DU3MIECKUX
UCCIIeIOBAaHUN U U3MEPEHUI;

— OOIMMU TIpaBUIIAMH W METOJAMH HANAIKH, HACTPOUKH U
IKCIUTyaTalliil  YCTPOWCTB W  CHUCTeM (OTOHHKH W
onTonH(pOpMaTHKH;

— HaBbIKaMHU [PUMEHEHMS MOIYYEHHBIX TEOPETUYECKUX
3HAHUM JUIsl pellleHrs] KOHKPETHBIX MPUKJIIAIHBIX 3a7a4.

PesynbraTel 00yueHHUs] MO TUCHMIUIMHE JOCTUTAIOTCS B paMKaxX OCYILIECTBICHMS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENIbHOM pabOThI 00y4arOIIUXCsl B COOTBETCTBUU C YTBEPKACHHBIM

yLIe6HLIM IJIAaHOM.

Nuaukatopel  TOCTHXKEHUS

KOMIIETEHIIUHN

cuuTalTcd  cPOPMHUPOBAHHBIMU  IIPU

AOCTUIKCHUHN COOTBCTCTBYIOIIUX UM PE3YJILTATOB 06yquI/1;1.

2. CTpyKTypa H coaep:KaHue JHCHUAIITHHBI

2.1 Pacnipenesenue TPyI0éMKOCTH JUCHUIIMHBI 10 BUIaM padoT

OO0mast Tpy10EMKOCTb AUCHUIUIMHBI cOCTaBisieT 4 3aueTHbIX equHMLbl (144 waca), ux
pacrpeziesieHne 1o BujaaM paboT IpeICcTaBlIeHO B TaOJIUIIE

Bunsr pabot

Bcero
JacoB

®dopma oOydeHus
OYHO-
3a04Hast

3a04Has
OoYHas




CEMECTP

(gacsr)

KonrakTHas paboTa, B TOM 4ucJje:
AyauTopHble 3aHATHUS (BCero): 30,3 30,3
3aHATH JIEKIIHOHHOTO THUIIA 14 14
mabopaTOpHEIEC 3aHATHL 16 16
MIPAaKTHYECKHE 3aHATHS - -
CEeMHHApCKHE 3aHATHS - -
VYka3bIBatoTCs BUIBI palboT B
COOTBETCTBHH C YUEOHBIM IUIAHOM B B
WHas xoHTaKTHasi padoTa: - -
KoHTpoas camocTosTensHOM paboTh
(KCP) - -
ITpomerxytounas arrectars (MKP) 0,3 0,3
CamocTosiTe1bHast padoTa, B TOM
qmcie:
Kypcoas pabora/mpoext (KP/KIT)
(moaroToBka) B B
KonTtponsHas pabora - -
Pacuérno-rpaduueckas padora (PI'P)
(moaroToBka) B B
Pedepar/scce (moaroroBka) — —
CaMoCTOsITeIbHOE  HM3YYeHHE paslIesioB,
CaMOIIO/ITOTOBKA (npopaboTka u
MIOBTOPEHUE JIEKIIMOHHOTO Marepuaia u
Marepuana y4eOHMKOB ¥ Y4eOHBIX 87 87
OCOOMH, TIOATOTOBKA K Ja00PaTOPHBIM U
MIPAaKTHYECKUM 3aHSATHSAM, KOJUIOKBHyMaMm
1 T.1.)
IToaroroBka K TeKymeMy KOHTPOIIIO - -
Kontpoas: 26,7 26,7
IToaroToBka K 3K3aMeHy _ -
Oomasn yac. 144 144
TPYA0EMKOCTh B TOM YHCJIe

KOHTaKTHast 30,3 30,3

padora

3a4. ef 4 4

2.2 Copep:xanmne TUCUMILIIMHBI

Pacripenenenre BuI0B y4eOHOM paOOThI U UX TPYJOEMKOCTH TI0 pa3zeiaM JUCIUTLIINHEL.
Pazgenbl (TemMbl) AUCITUIUIMHBL, U3y4aeMble B 1 cemecTpe (o4Has ¢popma oOydeHus)

KomnmuecTBo yacoB

A Bueayaut
Ne HanmenoBanue pasnenos (Tem) YZUITopHas OpHasi
Bcero pabota
paboTa
JI 13 JIP CPC
1 OnemenTHas 06a3a BOJHOBOIHON (oToHMku. VHTErpambHo- 53 B 12 37
ONITHYECKHE BOJIHOBOIBI
) OnemeHTHas 6aza BOJHOBOAHOHN oToHMKH. OnTHYECcKUe 28 3 4 20
BOJIOKHA
3 |OnTHyeckue cUCTEMBI 3alIMCH U XpaHeHHs HHpopManuu 18 - — 15
4 |IlepcriekTuBBI pa3BUTHsI (POTOHUKU U ONTOUH(OPMATHKH 18 — — 15
HUTOI'O no pasoenam oucyuniuul 117 | 14 = 16 87
Kontpous camoctositensHoit pabotsl (KCP) — - — —
[pomexytounas arrecraus (MKP) 0,3 - — —
IToaroToBka K TEKyleMy KOHTPOJIIO 26,7 - — —
OO01as TPyA0EMKOCTb 110 TUCIMIIIMHE 144 - - -




[Tpumeuanue: JI — nexmumu, [13 — npaktudyeckue 3anstus / cemurapsl, JIP — mabopaTopHbie
3anstusi, CPC — camocrositensHas pabora cTyieHTa

2.3 Conep:xanue pa3/iesioB (TeM) IMCUUILIHHBI
2.3.1 3ausaTH JEeKIMOHHOI0 THIIA

No HanmenoBanue paznena Conepwanne pasnena (Tems) dopMa TeKyILEero
(TempI) KOHTPOJIS

1 |DnemenTHas 6a3a Knaccudukarus u 001e CBOWCTBA ONTHYCCKUX BOJTHOBOIOB. OTBETHI Ha
BOJHOBOAHOW (poTOHUKH. | TE- 1 TM-MO/bI B ACHMMETPUYHOM INIAHAPHOM ONTHYECKOM KOHTPOJIbHBIE
WuTerpansHoO- BOJIHOBOJIE. D PEKTUBHBIHN MOKa3aTeIb MPEIOMIICHUS BOTIPOCHI;
OIITHYECKHE BOJIHOBOJIB |BOJTHOBOJHBIX MO/, 9(p(EeKTUBHAS TITyOHUHA TPaJEeHTHOTO BBITIOJIHEHHUE

BOJIHOBOJIA, TOJSIpU3aIys MoJl. BoaHOBoHBIE MOABI MPAKTHUYECKHIX
IUTAHAPHBIX ¥ KAHAIBHBIX IPAJUEHTHBIX BOJIHOBOJIOB. 3alaHH;
Hopmuposannsle nepemenHble. MeTox 3G peKTHBHOTO TECTHUPOBAHUE;
MOKa3aTeNsl MPETOMIICHHUS. pedepar
ITaccuBHBIE 1 aKTMBHBIE KOMIIOHEHTHI HHTETPAIIBHO-

ONTHYECKHUX CXeM. BBOA-BBIBOJ M3Iy4YEeHUS B HHTETPAIIbHO-

ONTHYECKHE CXEMBL. MIHTErpabHO-ONTHYECKUE YCTPONUCTBA U

ONTHYECKHE UHTErPAIbHBIE CXEMBI AJIS1 CUCTEM IIepeauu 1

00paboTKK HHpOPMALIUH.

2 |DnemenTHas Oaza dusnyecKue 0OCHOBBI PACIIPOCTPAHEHUS U3ITyUeHHS B OTBETHI Ha
BOJIHOBOJTHOH (DOTOHUKH. |[ONITUYECKUX BOJHOBOJAX U ONTHYECKOM BOJIOKHE. KOHTPOJIbHBIE
OnTuyeckue BOJIOKHA MHOroMo10BbIE ¥ OJTHOMOJIOBBIE, CTYIIEHUATHIE U BOTIPOCHI;

IpaJMeHTHBIE ONTHYECKHE BOJIOKHA. YHCIOBas anepTypa. BBITIOJIHEHHE
WHdopmannonHas eMKOCTh ONTHIECKOTO BOJIOKHA. BHIbI MPAKTHYECKUX
JTUCTIEPCUH. DHEPTeTUUECKUE MTOTEPH B ONTUYECKHUX 3alaHH;
BOJIOKHAX. TECTUPOBAHUE;
pedepar

3 |OnTHyeckne cucteMsl  |ApXUBHAs ONTHYECKAs TAMSITh, ONTHYECKHUE TUCKH U OTBETHI Ha
3aIHACH U XpaHEHUS MeXaHHM3MBI 3anucyu nHpopmanun. I'onorpaduaeckue KOHTPOJIbHBIE
nHpOpMANU CHCTEMBI 3aIliCH U XpaHeHHs nHpopmaruy. [IpuHimn BOIIPOCHI;

JieiicTBHs U ycTpoiictBa. KoMnoHeHTsI rojorpaduueckon BBINIOJIHEHUE
namati. Marepuaisl it 00beMHol ronorpaduu. 2D- n 3D- [IPaKTUYECKUX
cucreMbl oToOpaxenus nHdopmanun. [lepcnekTUBbI cucTeM 3aJIaHMi;
ONITHYECKOH 3amicy HH(POPMAIHH. TECTUPOBAHUE;
pedepar

4 |IlepcriextuBsl pa3Butus  |[Ipenensl KpeMHUEBON TEXHOIOTUU U YIEKTPOHHON OTBETHI Ha
(OTOHUKH 1 KOMIIBIOTEPHOHN TeXHUKH. BO3MOXKHOCTH U EPCIIEKTUBEI KOHTPOJIbHBIE
ONTONH(OPMATHKI Pa3BUTHS ONTONH()OPMAIMOHHBIX TEXHOJIOTHHA. BOIIPOCHI;

BrcrabuibpHBIE ONTHYECKHE U ONTOIIEKTPOHHBIE SIIEMEHTHI. BBITOJIHEHHUE
IlepcriekTUBBI CO3/1aHKS ONITHYECKUX U ONITOIIEKTPOHHBIX MPAKTHYECKUX
KOMIIBIOTEPOB. 3aJIaHUM;
DOTOHHO-KPHUCTAIIIMYECKUE CTPYKTYPBI U X IPUMEHEHHE B TECTUPOBAHUE;
ontouHpopMaTHKe. pedepar
[NepcrniekTUBBI pa3BUTHS rONOrpadhUuECKHX CUCTEM

ONTOMH()OPMATHKH.

2.3.2 3aHATHS CEeMHMHAPCKOTO TUINA (IPAKTHYECKHE / CEMUHAPCKHUE 3aHATHS)

CornacHo yuyeOHOMY IUIaHy 3aHITHSI CEMUHAPCKOro TUIA (MIPaKTUYeCKHe / CEMUHAPCKUE
3aHSTHA) IO JAaHHOW AUCLMILIIMHE HE IIPEyCMOTPEHBI.

No HaunmenoBanue pasnena TematuKa saHATHl/paboT Dopma TeKyIero
(Tembr) KOHTPOJIS
1 |DnemenTHas 6aza Knaccudukarus u o0mue cBOWCTBa ONITHYECKUX BOJHOBOAOB. | PEIICHHE 33/1a4;
BOJHOBOIHOU (GoTOHUKH. |TE- 1 TM-MOABI B aCHMMETPHYHOM IDTAHAPHOM ONTHYESCKOM OTBETHI Ha
WurerpanbsHo- BOJIHOBOJIE. D PEKTUBHBII MOKa3aTeb MPEITOMIICHUS KOHTPOJIbHBIE
OIITHYECKHE BOJTHOBOJB! |BOJHOBOJHBIX MOJ, d(eKTHBHAs IITyOHHa IPaIHSHTHOTO BOIIPOCHI;




BOJIHOBOJIa, TIOJISIpH3aIis MOA. BOITHOBOAHBIE MOJIBI
TUTAaHAPHBIX W KAHAJIBHBIX I'PaJIMeHTHBIX BOJHOBO/IOB.
Hopmuposannsie nepemernsie. Meton 3ppeKTuBHOTO
TI0KA3aTeNsl MPETOMIICHUSI.

[TaccuBHBIE 1 aKTUBHBIE KOMIIOHEHTHI HHTETPAIbHO-
ONITHYECKUX CXeM. BBOZI-BBIBOJ U3ITy4EHUS B UHTETPATIHHO-
ONTUYECKUE CXeMbl. IHTerpaspbHO-ONTUYECKUE YCTPOICTBA U
ONITHYECKHE HHTETPAJIbHBIE CXEMBI ISl CUCTEM Iepefayn U
00paboTku MHPOPMAIHH.

BBIIIOJTHEHHE
MPAKTHIECKUX
3aJaHuN

2 |[DnemeHTHas 6a3a ®u3rYecKre OCHOBBI PACMPOCTPAHEHUS N3TyUYeHHs B pelieHue 3auad;
BOJIHOBOJIHOHM (DOTOHHKH. |ONTUYECKUX BOJHOBOAX M ONITUYECKOM BOJIOKHE. OTBETHI HA
OnTryecKre BOJIOKHA MHOTOMOIOBEIE ¥ OTHOMOIOBEIE, CTYIICHUYATHIC U TPAIMCHTHEIC KOHTPOJBHBIE

OIITHYECKHE BOJIOKHA. YncroBas aneprypa. MadopmarmonHas BOTIPOCHI;

€MKOCTh OIITHYECKOT0 BOJIOKHA. BB muiciiepcuu. BBITIOJTHEHUE

DOHepreTUYecKue IOTEPH B ONTHYECKUX BOJIOKHAX. MIPAKTHIECKUX
3aJaHuN

3 |OnTHyeckue CUCTEMBl  |ApXUBHAS ONITUYECKAS TAMATH, OIITHYECKUE TUCKU 1 pelIeHne 3aaag;
3aIKCH U XpaHEHUS MeXaHM3MBI 3anrcu nHpopMmarun. [ oorpadmdeckiue CucTeMbl OTBETHI HA
uHpOpMaIUN 3aITMCH U XpaHeHus uHdopMarmy. [IpuHnun aeiicTeus u KOHTPOJIbHBIE

ycrpoiicta. KoMmoHeHTBI rosiorpaduyueckoil maMsTH. BOIIPOCHI;
Marepuaist ist 00beMuol ronorpaduu. 2D- u 3D-cuctemsl BBITIOJTHEHUE
otoOpaxkeHus nHpopMaruy. [IepcrieKTUBBI CHCTEM ONTHYECKON MPaKTUYECKUX
3amvcH HHGHOPMAIIUH. 3a/1aHui

4 |IlepcriextuBbl pa3Butust  |[Ipenensl KpEMHUEBOM TEXHOIOTHH U JIEKTPOHHON pelieHue 3auad;
(hoTOHMKH U KOMITBIOTEPHOM TEXHUKHU. BO3MOXKHOCTH U TIEPCIIEKTUBBI OTBETHI HA
OoNTOMH()OPMATHKHI Ppa3BUTHA ONTOMH(POPMAITHOHHBIX TEXHOIOTHIA. KOHTPOJBHBIE

BucrabuipHbIC ONITHYECKHE M ONTORICKTPOHHEIEC JIIEMEHTEI. BOTIPOCHI;
[lepcrieKTUBBI CO3IaHMSI ONTUIECKUX U OTITOIIEKTPOHHBIX BBITIOJTHEHUE
KOMIIBIOTEPOB. MIPAKTHIECKUX
DOTOHHO-KPHUCTAIIMYECKUE CTPYKTYPHI M UX IIPUMEHEHHE B 3a1aHIH
onTouHpopmaTuke.
[lepcreKTUBBI Pa3BUTHUS TOIOTPAGUISCKIX CHCTEM
ONTOMH(OPMATHKH.
2.3.3. JlabopaTopHbIe 3aHATHS
e HaumenoBanue paznena TemaTiKa sansTHit/paGor dopma TeKyIero

(Tembr) KOHTPOJIS

1 |2nemenTHas 6a3a Knaccudukanus u o0miye cCBOWCTBA ONTHYSCKUX BOJTHOBOJIOB. OTBeThI Ha
BoTHOBOIHOH poToHUKH. | TE- 1 TM-MOIBI B aCHMMETPHUIHOM TUTAHAPHOM OTITHIECKOM KOHTPOJBHBIE
WnTerpanpao- BOJTHOBOJIE. D(h(HeKTHBHBIN TTOKA3aTEeNb MPEITOMICHUS BOTIPOCHI /
ONTHYECKHUE BOTHOBOJABI |BOTHOBOJHBIX MO, 3pQeKTHBHAS TIIyOHHA TPaTUCHTHOTO BBITIOJTHEHUE

BOJIHOBOJIa, IOJSIPU3AIHs MOJI. BoTHOBOTHBIE MOABI MIPAKTHIECKUX
IUTAHAPHBIX M KAHAIBHBIX TPAIUCHTHBIX BOJTHOBOJOB. 3aJaHui / OTYET 10
Hopmuposannsie nepemernsie. Meton 3¢ dekTuBHOTO nabopaTopHOH
TOKa3aTess MPeToOMIICHHSI. pabote
ITaccuBHBIE M aKTUBHBIE KOMIIOHEHTHI HHTETPATBHO-

ONTHYECKUX CXeM. BBOA-BBIBOI M3ITyUEHHUs B HHTETPAILHO-

ONTHYECKUE CXeMbI. IHTerpaJbHO-ONTUYECKUE YCTPOUCTBA U

ONTUYECKHE UHTETPANIbHBIE CXEMBI JJI CUCTEM Mepeaaun U

00paboTku MH(POPMAIHH.

2 |[DnemeHTHas 6a3a du3ryYecKre OCHOBBI PACMPOCTPAHEHUS N3TyUYeHHs B OTBeThI Ha
BOJTHOBOIHOHM (DOTOHHKH. |ONTHYECKUX BOIHOBOIAX M ONITUIECKOM BOJIOKHE. KOHTPOJBHBIE
OnTryecKre BOJIOKHA MHOTOMOIOBEIE ¥ OTHOMOIOBEIE, CTYIICHUYATHIC U TPAINCHTHEIC BOTIPOCHI /

OIITHYECKHE BOJIOKHA. YncroBas aneprypa. MadopmarmonHas BBITIOJTHEHUE
€MKOCTh OIITHYIECKOT0 BOJIOKHA. BB quicnepcun. MPAKTHIECKUX
DOHepreTUYecKue IOTEPH B ONTHYECKUX BOJIOKHAX. 3aJaHui / OTYET 1Mo
nabopaTopHOM
pabote

3 |OnTuyecKkue CUCTEMBbI ApXUBHasI ONTUYECKAS TTAMSTh, ONITHYECKHUE TUCKU 1 OTBeTHI Ha
3aIUCH U XpaHEHUS MEXaHU3MbI 3arucy nH(popMaIun. [ oaorpadhuyecKiue CUCTEMBI KOHTPOJIbHBIE
nHbOpMAIUU 3ammvcH ¥ XpaHeHust nHGopMarmn. [IpuHImMn 1eicTBUs U BOTIPOCHI /




ycTpoiicTBa. KoMoHeHTHI roorpadhmyecKoi maMsTy. BBITIOJTHEHHE
Marepuans! 11 00seMHO# Tonorpadun. 2D- u 3D-cructemMbl MIPaKTUYECKUX
otoOpaxeHus nHpopManud. [IepcreKTHBEI CHCTEM ONTHYECKON | 3aHaHUH / OTYET T0
3armcy UHGOPMAIUH. nabopaTopHOH
pabote
4 |IlepcriexTuBsl pa3Butus  |[Ipenensr KpeMHUEBOW TEXHOIOTHA U 3IEKTPOHHON OTBeTHI Ha
(hoToHUKH U KOMITBIOTEPHOW TEXHUKHU. BO3MOKHOCTH M IEPCIIEKTHBEI KOHTPOJIbHBIE
ornronH(popMaTHKu pa3BUTHS ONTOMH(POPMAIIMOHHBIX TEXHOJIOTHH. BOIIPOCHI /
BucrabuiabHbIe ONTUYECKUE U ONTOAIEKTPOHHBIE DIIEMEHTHI. BBITIOJTHEHHE
[epcniekTHBBI cO3/1aHMST ONTHYECKUX M ONITOAIEKTPOHHBIX MIPaKTHYECKUX
KOMITBIOTEPOB. 3aJ[aHui / OTYeT 1o
DOTOHHO-KPHUCTAIUTMUECKHUE CTPYKTYPHI M NX IPUMEHECHNE B JTa00paToOpHOH
ontonH()OpMaTHKE. pabote
[epcniekTUBBI pa3BUTHS TOIOTPAGUIECKIX CHCTEM
ONTOWH(OPMATHKH.
JlabopaTtopHbie padoThl
Ne HanmenoBanue 1a00paTOpHBIX padoT Kou-so ©opma TexyIuero
/11 4acoB KOHTPOJISL
Otuer no
. . nmabopaTopHOI
UucneHasld pacyeT 3¢GQEKTUBHBIX IOKa3aTeNel  MperoMIICHHs AGoTe
1 | BOTHOBOJHBIX MOJ IUTAHAPHBIX BOJHOBOJIOB C TPATUESHTHBIM IpoduieM 6 ng)orpaMl’wa
TIOKAa3aTeNs! PETOMIICHUS
YHCIIEHHOTO
pacuera
Oruer no
. N nabopaTopHon
UucneHHpld  pacueT A(PQEKTUBHBIX MOKazaTeJed IMperoMIIeHUs 6
2 | BOJHOBOAHBIX MOJ| KaHAJIBHBIX BOJHOBOJOB C  OJHOMEPHBIM 6 pabore,
rpaJiueHTHBIM IpoduiIeM rmokas3aresns npeaoMIiIeHus n(x) 1POrpamMma
YHCIIEHHOTO
pacyera
Otuer no
[Iporpamma umcieHHoro pacdera 3(GQPEKTHUBHOTO  IOKa3aTels 1abopaTopHOM
3 |mpenomiennus (yHIaMEeHTaNBHOW  BONHOBOONHOM  Momel  LPg; 4 paborte,
OJTHOMO/IOBOTO ONTHYECKOTO BOJIOKHA CO CTYNEHYATHIM NpOQHIeM U porpamma
MHOTOMO/IOBOT'O ONITHYECKOT'0 BOJIOKHA C TPaJHEHTHBIM IIPOpHIIeM YHCIIEHHOTO
pacuera
Hmozo: 16

MeToauuecKkue YKa3zaHusl K naﬁopaTopHMM paﬁoTaM

Ha60paT0pHLIe pa6OTH BBIIIOJIHAIOTCA B MYHLTHMGI[HIZHOM KJ1aCC€ CICIraJIbHbIX

JUCLUIUIMH B HWHXKEHepHO-maTemaTuueckoil cucreme MATHCAD

C HCIIOJIB30BaHHEM

BCTPOCHHBIX B 3Ty CUCTEMY CpPEICTB HpPOTpaMMUPOBAaHUS W TrpaduyecKod BHU3yalHU3aLUuU
Pe3yIbTaTOB YUCICHHBIX PACYECTOB.

1o uroram BBIOJNIHEHUS KaX/101 1a00paTOpHOIM PabOTHI CTYAEHT COCTABISAET NOAPOOHDIH
MUCbMEHHBIM OTYET M 3aBEPILEHHBIA MPOrpaMMHBIN KO B (opMare KOMIIBIOTEPHOM CHCTEMbI
MATHCAD (¢aitn *.xmecd), onmpasce Ha KOTOpbId JOJDKEH B Oecele ¢ MpenojaBaTesieM
POJIEMOHCTPUPOBATH 3HAHHUE TEOPETUIECKOTO M AKCTIEPUMEHTAIBEHOTO MaTepralia, OTHOCSIIETOCS
K pabote. IlpoBepka 3HaHMI CTyAE€HTa OCHOBaHAa Ha KOHTPOJIBHBIX BOINPOCAX, MPHUBEACHHBIX B
OIMMCAHUHM PAOOTHl M JIOMOJHHUTEIFHBIX BOMPOCAX, KACAIOIIMXCS COOTBETCTBYIOUIMX pa3ZeiioB
OCHOBHOW JUCHUIUIMHBI «KOMITBIOTEpHBIE TEXHOJIOTMM OOpabOTKM UM aHalu3a JaHHBIX B

TCIICKOMMYHHKAIIHUAX» .




JlaGopaTtopnas padora Ne 1.

YucuaeHHblil pacyer 3(p(PeKTUBHBIX MOKAa3aTeJeld MpeTOMICHU BOJHOBOIHBIX MO/
IUVIAHAPHBIX BOJTHOBO/IOB C I'PaJHEHTHBIM NPo(duiieM nmokasareJis nNpeJoMJIeHHA.

[enp paboTHI:

— U3y4UTh (PU3HUECKHUE MPHUHIIMIIBI PACIIPOCTPAHEHHUS NEKTPOMArHUTHOTO U3JIyUYECHUS B
TUTAHAPHBIX WHTETPATbHO-ONTHYECKUX BOJIHOBOJAX C TPAJAMCHTHBIM NPOPUIEM IOKa3aTems
MIPEJIOMIICHUS;

— U3yYUTh METOJUKY TEOPETUYECKOTO pacuera 3(EeKTUBHBIX MMOKA3aTeNCH MPEITOMIICHUS
BOJIHOBOJIHBIX MO/ B IUIAHAPHBIX I'PaJIMCHTHBIX BOJIHOBOJAX;

— OCBOUTH OCHOBHBIC YHCIICHHBIE METOJbl PELICHUS HEJIMHEUHBIX TPAHCIICHIACHTHBIX
ypaBHEHUH;

— HANHUCaTh W OTJIAJUTH MPOTPAMMY UYHUCICHHOTO pacueTa 3(PEeKTUBHBIX MOKA3aTeIeH
npesioMyeHus1 BOMHOBOAHBIX MoJ ¢ TE- m TM-nonspuzanueid Ay miaHapHOrO I'PaJMEHTHOIO
BOJIHOBOJIa B paMKax cucTembl kKomnbtorepHoit matematuku MATHCAD.

B nporiecce BoinonHeHus paboThl CTYAEHT, PyKOBOJICTBYSICh METOJIMYECKUMU YKa3aHUSIMU
K BBITIOJTHEHUIO JIAHHOH pa0OTHI:

— OnpeaensieT OCHOBHBIE PACUETHBIE COOTHOIICHHS;

— pa3pabarbiBaeT aNTOPUTM YHUCICHHOTO pacdera J(PQPEKTUBHBIX IOKa3aTeeH
IIPEJIOMJIEHUS BOJTHOBOJIHBIX MOJ] B TPAIUEHTHBIX BOJTHOBOJIAX;

— COCTaBJISIET COOTBETCTBYIOIIYIO IIPOrpaMMy YHMCIEHHOIO pacueTa B HHXEHEPHO-
komnbroTepHOM cucteme MATHCAD;

— OCYILIECTBJISIET OTIAKY IPOTPAMMBI, UCIIOJIb3YsI TUTIOBBIE HAOOPHI BXOAHBIX JAHHBIX JIJIS
MOHOOOMEHHBIX BOJIHOBOJIOB, IPUBEACHHBIE B 33JJaHUH K TaOOPaTOpHOI pabore;

— IPEAOCTABIISET 3aBEPLICHHBIN MPOrpaMMHBIN KO/ B (JOpMAaTe KOMIBIOTEPHOIN CHCTEMBI
MATHCAD (¢aitn *.xmcd) mnpenomaBaTento il TMPOBEPKM M OTBEYAET Ha BOIPOCHI
npenoaaBaTens AJis MOMyUeHHUs 3a4eTa 3a BHIIIOTHEHHYIO paboTy.

JlaGopaTopHas padora Ne 2.

YucuaeHHsblil pacyer 3(p)(PeKTUBHBIX MOKAa3aTeJ el MpeIoMJIeHUs BOJHOBOIHBIX MO/
KAHAJIBHBIX BOJHOBOJAOB ¢ OJAHOMEPHBIM TIPaJHEHTHBIM MNpopujIeM MNOKa3aTels
npeJioMJIeHust n(x).

Lens paGoThI:

— U3y4UTh (PU3HYECKUE MPUHILIMIIBI PACIIPOCTPAHEHUS AIEKTPOMArHUTHOTO U3JIyYE€HUS B
KaHaJbHBIX WHTETPAIbHO-ONTUYECKUX BOJHOBOAAX C TPaJUEHTHBIM MNpoQuIeM IOKa3aTems
IIPEJIOMIIEHUS;

— U3YYHUTh METOAUKY TEOPETUUECKOro pacueTa 3(p(eKTUBHBIX [TOKa3aTeIeH MpeIoMIeHUs
BOJIHOBOJIHBIX MO/ B KAHaJIbHBIX BOJHOBOJAX C OJJTHOMEPHBIM IPaUEHTHBIM IpOopuiIeM;

— HamUcaTh U OTJIATUTH MPOTPaAMMy UYHUCICHHOTO pacueTa 3(PPEeKTUBHBIX MOKa3aTeNeH
IIpPEJIOMIIEHUST BOMHOBOJAHBIX MoA ¢ TE- m TM-nossipusanueil i KaHAJIBHOIO I'PAJUEHTHOIO
BOJIHOBOJIa B paMKax cuctemsl komnprorepHoit matematuku MATHCAD.

B nporecce BeinonHeHus paboThl CTYAEHT, pyKOBOJICTBYSICh METOJIMYECKUMU YKa3aHUSIMU
K BBITIOJIHEHUIO JTAHHOH paboThlI:

— ocBamBaeT MeTo 3(PPEKTUBHOTO MOKA3aTEeNs IPEIIOMIICHUS;

— OIIpeJeNsieT OCHOBHBIE PACUETHBIE COOTHOLLICHMS;

— pa3pabaTbiBaeT aNrOpUTM YHUCIEHHOTrOo pacdera A(PQEeKTUBHBIX IOKa3aTenen
MPEJIOMJIEHUSI BOJIHOBOAHBIX MOJI B KaHAJIbHBIX BOJHOBOJAX C OJHOMEPHBIM TPaJUEHTHBIM
npodumnem;

— COCTaBJISIET COOTBETCTBYIOIYIO IIPOrpaMMy YHMCJIEHHOIO pacueTa B HHXCHEPHO-
koMmbroTepHoi cucteme MATHCAD;

— OCYUIECTBIIACT OTJIAJKY IPOrPAMMBI, HCTIOIb3YsI TUIIOBbIE HAOOPHI BXOIHBIX JAHHBIX IS
MOHOOOMEHHBIX BOJTHOBOJIOB, TPUBECHHBIC B 3aJJaHUU K JabOpaTOpHOIl padoTe;

— IpeJOoCTaBIIseT 3aBEPILICHHBIN MPOrpaMMHBIN KO/ B JOpMaTe KOMIBIOTEPHOIN CHCTEMbI



MATHCAD (¢aitn *.xmcd) npenomaBaTento il TMPOBEPKM M OTBEYAET Ha BOIPOCHI
IpernoaBaTess sl MOTyYeHHs 3a4eTa 3a BBIIOJHEHHYIO padoTy.

JlaGopaTopHasi paGora Ne 3.

IIporpamma 4mcjeHHOro pacyera JI(PPEeKTHBHOIO TMOKA3aATeJNs IMPeJOMJICHUS
(ynaameHnTaibHON BOJHOBOAHOM MoOabI LPo; 01HOMOZOBOIO ONTHYECKOI0 BOJIOKHA €O
CTYNeHYaTbIM MNpO(pHJIeM H MHOI0-MOJAOBOI0 ONTHYECKOI0 BOJOKHA ¢ TIPaJHeHTHLIM
npoguiem.

ens paboThI:

— M3YYHTh (PU3NYECKHE MPUHIUIBI PACIPOCTPAHEHUS SJCKTPOMArHUTHOTO M3IY4YCHHUS B
ONTUYECKUX BOJIOKHAX CO CTYNEHUYAThIM MpoduiaeM rnoxkasaTess NpeJoMICHUS;

— U3Yy4YUTh METOJMKY TEOpPETHYECKOI'O0 pacuera IIOCTOSHHBIX pPAaCIpOCTpaHEHUS
CUMMETPHUYHBIX MarHuTHeIX H-mMon u anexrpuuecknx E-Mox B CTyneHYaTOM ONTHYECKOM
BOJIOKHE;

— OCBOWUTb OCHOBHBIE YMCJIEHHBIE METOJBI PEIUCHUS HEJIMHEHHBIX TPAHCLIEHICHTHBIX
YPAaBHEHUH B HUIUHAPUYECKON CUCTEME KOOPIMHAT;

— HanycaTh ¥ OTJIAJUTh IPOrpaMMy YHCICHHOIO pacdeTa MOCTOSHHBIX PACIPOCTPaHEHHUS
CUMMETPUYHBIX MarHuTHeIXx H-mon u anexTpuueckux E-Moa B CTyneHUaTOM ONTHYECKOM
BOJIOKHE B paMKaxX CUCTEeMbI KoMnbloTepHO MaTeMatuku MATHCAD.

B npornecce BeinonHeHns paboThl CTYAEHT, pyKOBOJCTBYSICh METOIMYECKUMH YKa3aHUSIMU
K BBIITOJIHEHUIO JAHHOH paboThlI:

— OIIpENIENSET OCHOBHBIE PACUETHBIE COOTHOIIECHHUS;

— pa3palaThiBaeT alrOpPUTM YHCIEHHOIO pacyeTa IOCTOSIHHBIX pPAaCIpOCTpaHEeHUs
CUMMETPUYHBIX MarHuTHeIXx H-mon u anexTpuueckux E-Moa B CTyneHUaTOM ONTHYECKOM
BOJIOKHE;

— COCTaBJISIET COOTBETCTBYIOIYIO IIPOrpaMMy YHMCJIEHHOIO pacueTa B HHXCHEPHO-
koMmmbroTepHoi cucteme MATHCAD;

— OCYILIECTBIISICT OTIAJKY IPOTrPAMMBI, UCIIOJIb3YsI TUIIOBBIE HAOOPHI BXOJHBIX JAHHBIX JJIS
CTYIIEHYaThIX ONTHYECKUX BOJIOKOH, IPUBE/ICHHBIE B 3a/laHUU K J1a00opaTOpHOi padoTe;

— IpeJOCTAaBIIseT 3aBEPILICHHBIN MPOrpaMMHBIN KO/ B (JOpMaTe KOMIBIOTEPHON CHCTEMbI
MATHCAD (¢aiin *.xmcd) mnpenopaBarento Juisi NPOBEPKHM M OTBEYAaeT Ha BOMPOCHI
npernoaBaTess Ul MOJyYeHHsl 3a4eTa 3a BBIIIOJHEHHYIO paboTy.

3amura naboparopHoit pabotsl (JIP), BeimonHenue kypcosoro npoekra (KII), kypcoBoii
pabotel (KP), pacuerHo-rpadmueckoro 3amanus (PI'3), manmucanue pedepara (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.1.

[Ipn M3yyeHUM IUCHUIUIMHBI MPUMEHSIIOTCS 3JEKTPOHHOE OOydeHHe, IUCTaHIMOHHBIE
oOpa3oBaTenbHble TexXHOI0ruu B coorBercTBrM ¢ PI'OC BO.

2.3.4 IlpuMepHas TeMATHKA KypPCOBBIX padoT (IPOEKTOB)
CoracHo y4eOHOMY TUIaHY KypcOBBIE paOOThHI (MPOEKTHI) MO JAHHOW NHUCIMIUINHE HE
IIPEyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOr0 O0ecIedeHHs1 A1l CAMOCTOSITeIbHON PadoThl
o0y4yammxcs Mo AUCHUILINHE (MOLYJII0)

Ilepeuenp yueOHO-METOANYECKOTO 00ECTIEUEHUSI AUCIIUILINHBI 110

Ne Bug CPC o
BBITIOJTHEHUIO CAMOCTOSITEIBHOM paboThI

1 |I[IpopaboTka yueOHOTO 1. MeToanyeckue yKa3aHHs 110 OPraHU3aI[MH CAMOCTOSATEILHON paOOTHI
(TeopeTudecKkoro MaTepHuaa), |CTyICHTOB, YTBEPKACHHBIC KaQeIpoil ONTOAIEKTPOHHUKH, IPOTOKOI Ne 6 OT
MOATOTOBKA K TEKYLIEH U «01» mapta 2017 r.

MPOMEKYTOYHOU aTTeCTAIINN
(3auéry, TECTAM H BOIIPOCAM)




2. Marepuansl U TEXHOJOTMM HHTErpalbHOM M BOJOKOHHOM ONTHKHU
[OnexTponHsIi pecypc]: yueb. mocobue / A.W. Urnatees [u 1p.]. — DneKTpoH.
nas. — Cankr-IlerepOypr: HUY UTMO, 2009. — 78 c. — Pexxum moctyma:
https://e.lanbook.com/book/43662

3. [NTanoB M.®. ®usnveckne OCHOBH (DOTOHHKH [DIEKTPOHHBIA pecypc] :
yued. nocobue / M.®. [Tano, A.B. ConoMoHOB. — DnekTpoH. aaH. — CaHKT-
[letepOypr: Jlanb, 2017. — 564 c. — Pexxum nocryma:
https://e.lanbook.com/book/92656

4. Tlpoxopos B.Il. MonenupoBanue (GpU3NKO-TEXHOJIOTHYECKUX TapaMeTPOB
ONTHYECKUX MOHOOOMEHHBIX BOTHOBOJIOB / [Ipoxopos B.I1., SkoBenko H.A. —
Kpacnomap: Kybanckuii roc. yH-T, 2014.

5. Canex b., Teiix M. Ontuka u gpotornka. [IpuHnmmns! 1 npumenerns. B 2 T.
[ep c¢ amrm. B.JLHep6oBa. — J[omrompymusrit: Wznarenbckmii  [JJom
«HHTemnexT», 2012.

6. CumopoB A.M. OcHOBBI (HOTOHWKH: (HU3WIECKHE MPUHIMIIEI U METOIBI
mpeoOpa3oBaHs ONTHYECKUX CHTHAJIOB B  yCTpOHCTBax  (POTOHMKH
[DnexTponHbIi pecypc]: yueb. mocobue — OnekTpoH. gaH. — CaHKT-
[etepbypr: HUY UTMO, 2014. — 148 c. — Pexxum noctymna:
https://e.lanbook.com/book/70977

7. bapeionH A.A. DIeKTpoJWHAMHKa BOJHOBEIYIIMX CTPYKTyp. Teopus
BO30YXKJICHUS U CBSI3U BOJIH [DICKTPOHHBEIA pecypc] — DJIEKTpOH. NMaH. —
Mocksa: ®uzmariut, 2007. — 512 c. — Pexxum goctymna:
https://e.lanbook.com/book/2106

8. HrnaroB, A.H. OnTosnekTpoHWKa M HaHO(GOTOHHKA: ydued. mocobue
[OnexTponHsbIit pecypc] — Dnekrpon. nan. — CII6: Jlans, 2017. — 596 c. —
Pexum nocryna:

https://e.lanbook.com/book/95150

9. Jlapxkua A.M., KOy ®.T.C. Korepentnas ¢otonnka. M.: BHUHOM.
JlabopaTopus 3HaHwmiA, 2009.

10. ITanoB M.dD. Owusuueckue OCHOBBI HHTETPANbHOM ONTHKH. — M.:
Axanemus, 2010.

11. CupopoB A.M. Marepuansl M TEXHOJOTUM HHTETPAIbHON ONTHKHU.
YuebHOe mocobue, Kype JIeKIuil [DIeKTpOHHBIA pecypc]: yued. mocobue /
A M. Cunopos, H.B. HukoHopoB. — Dnextpon. naH. — Cankr-IletepOypr: HIY
HUTMO, 2009. — 107 ¢. — Pexum nocryna:

https://e.lanbook.com/book/43788

12. CupopoB A.M. Martepuaasl W TEXHOJOTHH BOJOKOHHOW ONITHKH:
ONITHYECKOEe BOJIOKHO U CHCTEM Iepenadyd MHQOpPMAaIuH [DIEKTPOHHBIN
pecypc] / A.W. Cunopos, H.B. HuxonopoB. — OnekrpoH. man. — CaHKT-
[Tetep6ypr: HUY UTMO, 2009. — 95 c. — Pexxum nocryma:
https://e.lanbook.com/book/40804

IToaroroBka K NpakTUYECKUM
3aHATHAM

1. Meroauyeckue yka3aHus 10 OpraHU3aIlKi CAMOCTOSTEIbHON pabOThI
CTY/ICHTOB, YTBEp)KJCHHbIE Kahepoil ONTOAIEKTPOHUKH, TPOTOKOI Ne 6 OT
«01» mapta 2017 1.

2. Martepuansl U TEXHOJOTUU HUHTETPATbHOW U BOJOKOHHOM ONTHKHU
[DnexTpoHHEI pecypc]: yued. mocodue / A.W. rHatbes [u ap.]. — DIIeKTpoH.
naH. — Cankr-Ilerepoypr: HUY UTMO, 2009. — 78 c. — Pexxum nocryna:
https://e.lanbook.com/book/43662

3. [TanoB M.®. ®duznueckne ocHOBHI (POTOHMKH [DIEKTpOHHBIA pecypc] :
yuae6. mocobue / M.®D. [Tanos, A.B. ComomoHOB. — DiekTpoH. gaH. — CaHKT-
[etepOypr: Jlanb, 2017. — 564 c. — Pexxum mocryma:
https://e.lanbook.com/book/92656

4. IIpoxopor B.I1. MonenupoBanue (HHU3UKO-TEXHOJOTHUECKUX MapaMEeTPOB
ONTHYECKUX HOHOOOMEHHBIX BOTHOBOI0B / [Ipoxopos B.I1., SIkoBenko H.A. —
Kpacnonap: Kybanckuii roc. yu-1, 2014.

5. Canex b., Teiix M. Ontuka n gotonuka. [IpuHnumns! 1 npumenenus. B 2 T.
Ilep c¢ amrm. B.JIL[Jep6oBa. — J[lomrompynusiii: Wsmatensckuit oM
«HaTennexT», 2012.

6. CunopoB A.M. OcHOBBI (POTOHMKHM: (PM3UUECKHE NPHHIMIIEI U METOBI
1peoOpa3oBaHMs  ONTHYECKHX CHTHAJIOB B  yCTpoHcTBax  (POTOHMKH
[OnexTpoHHBI pecypc]: y4eb. mocodme — OmekTtpoH. maH. — CaHKT-
[erepOypr: HUY UTMO, 2014. — 148 c. — Pexxum moctyma:
https://e.lanbook.com/book/70977




7. bapeionH A.A. DIeKTpoJWHaMHKa BOJHOBEIYIIMX CTPYKTyp. Teopus
BO30Y>KAEHHUS M CBSI3M BOJH [DIEKTPOHHBIH pecypc] — DIEKTpoH. JaH. —
Mocksa: @usmatiut, 2007. — 512 ¢. — Pexxum gocryma:
https://e.lanbook.com/book/2106

8. WrmaroB, A.H. OnrosnekrpoHmka W HAHOPOTOHWKA: yued. mocobme
[DnexTponHsblii pecypc] — Dnekrpon. man. — CII6: Jlans, 2017. — 596 c. —
Pexxum nocryna:

https://e.lanbook.com/book/95150

9. Jlapkun A.U., IOy ®.T.C. Korepentnas ¢otonnka. M.: BMHOM.
Jlabopatopus 3Hanui, 2009.

10. [TanoB M.®D. ®usuueckue OCHOBBI HHTETPAIbHONM ONTHKU. — M.:
Axanemus, 2010.

11. Cumopos A.M. Matepuansl M TEXHOIOTMH WHTETPalnbHON ONTHKH.
VYuebHOe mocobme, Kypc JIeKIuil [DIeKTpOHHBIA pecypc]: ydueb. mocodue /
A.UN. Cunopos, H.B. Hukonopos. — OnexTpon. gan. — Cankt-Iletrepoypr: HIY
HUTMO, 2009. — 107 c. — Pexxum pocryma:

https://e.lanbook.com/book/43788

12. CumopoB A.M. Marepuaibl ¥ TEXHOJOTHMH BOJOKOHHOW ONTHKHU:
ONTHYECKOE BOJIOKHO JJIsI CHCTEM Mepelnadyd HHPOpMaluu [DNeKTpOHHBIN
pecype] / A.M. Cunopos, H.B. HukonopoB. — OnekrpoH. man. — CaHKT-
[erepoypr: HUY UTMO, 2009. — 95 c. — Pexxum mocryma:
https://e.lanbook.com/book/40804

3 |[logroroBka K BBIIOJHEHUIO
ma00paTOPHEIX PadoT.
OdopmiieHrEe TEXHHIECKOTO
0Tu€Ta 10 JTa00PATOPHBIM

paboTam.

1. Meroaudeckue yKa3aHus 110 OPraHU3aIK CAMOCTOSTETILHON pabOTHI
CTY/ICHTOB, YTBEpP)KJCHHBIC KaheapOil ONTONIEKTPOHUKH, TPOTOKOI Ne 6 OT
«01» mapta 2017 r.

2. Ipoxopos, B.II. Onronndopmarnka: nadoparopHsiii npaktukym / B.IL
IIpoxopos, H.A. SIxoBernko. — KpacHomap: Kybanckwii roc. yH-T, 2021.

VY4yeOHO-MeTOANYECKUE

MaTepHalbl Ui CaMOCTOATENBHON paboThl 00ydaromuxcs H3

YHCIIa MHBAJIHU/IOB U JIUII C OTPaHUYCHHBIMU BO3MOKHOCTAMU 3710poBbs (OB3) mpenocrasistorcs
B hopMax, aJalTHPOBAHHBIX K OTPAHUYECHUAM HX 370POBbS U BOCIPUATHS HH(OPMALIHH:

Jns muu ¢ HapyIeHUsIMU 3pEHMUS:

— B [1€4aTHOW (hopMe YBEIIMUECHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayauodaiina,
— B IIeyaTHOU popme Ha

sI3bIKe bpais.

I[J'ISI JIAI] C HApYUICHUAMU CIIyXa:

— B IIe4aTHOU opme,

— B (popMe 3IIEKTPOHHOT'O TOKYMEHTA.
Jljig U1 ¢ HapyHIeHUSIMA OIIOPHO-JBUTaTEIbHOIO anmnapara:

— B [1e4aTHOM (opme,

— B (hopMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayauodaiina.

HaHHBIfI MNEpCUYCHbL MOXKCT OLITH KOHKPETHU3UPOBAH B 3aBHCHMOCTU OT KOHTHHI'CHTA

00y4aromuxcs.

3. Oopa3oBarte/bHbIE
(MoayJin)

TEXHOJOIrMH, NPUMCHACMbIC IIPH OCBOCHUU JTUCIHMIIMHBI

B xozme HU3yUYCHUA  JUCHUIUIMHBI NPEAYCMOTPCHO HUCIHOJB30BAHUC  CICHAYIOIMIUX

00pa30BaTeNIbHbIX TEXHOJIOTUH:

JEKIUH, TPAKTUUECKHE 3aHATHUS, TAOOPATOPHBIN KOMITbIOTEPHBIH

IMPAKTHUKYM, pa3pa60TKa mporpamMm 49ucCJICHHOI'O pacuc€Ta OCHOBHBIX XaPAKTCPUCTUK, NOMAIIIHUC
3alaHuA, TCCTHPOBAHUC, 3alluTa na60paTopme pa60T, KOHCYJIbTallM C IPCHIoJaBaTCIICM,
CaMOCTOATCIIbHAA pa60Ta CTYACHTOB (I/I3y‘leHI/Ie TCOPCTUUCCKOTO Marcepuajia, IMOAIOTOBKA K
MPAKTUYCCKUMHU 3aHATUAM, IMOATOTOBKA K J'Ia60paT0pHI>IM 3aHATHUAM, BBIIIOJTHCHHC OOMAIIHHUX
3a,[[aHPII>i, oAroToBKa K TCECTUPOBAHUIO, 3a4YCTy WU 3K3aMeHy'). HpO6J’ICMHOC O6y‘-ICHI/Ie,
MOAyJIbHAaA TEXHOJIOIUA, CAMOCTOATCIIbHAA pa60Ta CTYACHTOB.

I[J'ISI MMPOBCACHUA YaCTU JICKIHMOHHBIX 3aHATUH HCIOJIB3YIOTCA MyJ'H:TI/IMe,[[I/II\/'IHBIe CpeacTBa




BOCIIPOU3BEJICHUS AKTUBHOI'O COAECP>KUMOTO (3aHATHS B MHTEPAKTUBHOM (hopMe), HO3BOJISIIOIETr0
CTYACHTY BOCIIPUHHUMATDH 0COOEHHOCTH HsyqaeMoﬁ JAUCHUIINIMHBI, UTPpAaroIIne pCIIatoulyro POJIb B
IIOHUMaHWU U BOCHPUATHH, a TaKke B (OPMHPOBAHUU IPOGECCHOHATBHBIX KoMmeTeHuui. 1o
paay TCM JUCHUIIIIMHBI JICKIHUU MTPOXOAAT B KIIACCUYCCKOM CTUIIC.

KoMIeTeHTHOCTHBI NOAXOJ B paMKax MPENoJaBaHus AUCLMILIMHBI PEAU3YyEeTCs B
HCIIOJIb30BAHMKU HHTCPAKTUBHBIX TEXHOJOTHH M aKTHUBHBIX METOO0B (HpOCKTHHX MCTOJUK,
MO3rOBOrO INTYpMa, pa300pa KOHKPETHBIX CUTyalluil, aHajau3a IeJaroruyeckux 3ajad,
MearorHYeCKOro SKCIIEPUMEHTA, HHBIX (JOPM) B COUCTAHUU C BHEAYIUTOPHON pabOTOM.

NudopmallMOHHbIE  TEXHOJOIMM, IPUMEHSAEMble IpPU HU3YyYEHUHM JUCLMILUIMHBL
HCIIOJIb30BaHUE UH(POPMALIMOHHBIX pecypcos, JOCTYIHBIX B MH(POPMAIIMOHHO-
TEJIEKOMMYHUKAaIMOHHOM ceTH VHTEpHeT.

ITo H3yqaeM0171 JAUCHUIINIMHE CTYyACHTAM IMPCAOCTABIACTCA BO3MOKHOCTH IMOJIb30BATHCSA
y4eOHO-METOIMUYECKUMHU MaTepualaMd M PEKOMEHAALUAMH, Pa3sMELICHHBIMH B 3JIEKTPOHHOU
uHpopMaIoHHo-00pa3zoBaTenbHOM cpene Moaynbroro unamuueckoro O0yuenus Kyol'y.

Takum 00pa3oM, OCHOBHBIMH 00pa30BaTe/IbHBIMU TEXHOJIOTHAMH, HUCIO/Ib3yeMbIMH B
y4eOHOM Tmpouecce, SIBISIOTCA: HWHTEPAKTUBHAs JEKUUS C MYJIbTUMEIUHHOM CHCTEMON U
aKTUBHBIM BOBJICUCHMEM CTYJEHTOB B Yy4eOHbIM mporecc; OOCYXICHHE CIOXKHBIX U
JMCKYCCUOHHBIX BOIIPOCOB M MPOOJIEM U C MOCIEAYIOIIMM pa30opoM 3THX BOIPOCOB Ha
NPaKTUYECKUX 3aHATHUAX; J1abOpaTOpHble 3aHATHS — paboTa CTYJEHTOB B MabIX IpyMNIax B
peKUMax B3aUMOJEHCTBUSI «IIPENOJABATENb — CTYJEHT», «CTYJIEHT — MPENOIaBaTeNby, «CTYACHT —
cryneHT». [Ipu mpoBeneHnH MPakTUYECKUX M J1a0OpaTOPHBIX YYEOHBIX 3aHATHH IPETyCMOTPEHO
pa3BuTHEe Yy OOYYaIOIIUXCS HABBIKOB KOMAHAHON pabOThl, MEXIUYHOCTHOM KOMMYHHKAIIUH,
NPUHATHS PEIIEHUH U JTUIEPCKUX Ka4eCTB.

AI[aHTI/IBHBIe O6p3,30BaTeJIBHBIe TCXHOJIOTHH, NIPUMCHACMBIC IIPU U3YUCHUHN JUCHUIIIINHBI
— Ui JIML C OrPAaHWYEHHBIMHU BO3MOXHOCTSIMHU 3J0POBbS IIPEJYyCMOTPEHA OpraHu3anus
KOHCYJIbTAIlM} ¢ MCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OneHo4YHbIe CPeACTBA IS TEKYILIEero KOHTPOJISl yCIIeBaeMOCTH U IIPOMEKYTOYHOM
aTrecTauuu

OrneHOYHBIC CpeICcTBa MpeAHA3HAYEHBI ISl KOHTPOJISI U OICHKM OOpa30BaTeNbHBIX
JOCTHKEHUM o0yyaromuxcs, OCBOHUBIIUX IIporpaMmy yueOHOi JUCLUILINHBI
«OnrouHpopMaTuka.

OneHouHble CPEACTBA BKIKOYAIOT KOHTPOJIbHBIE MATEpUAJIbI ISl IPOBEIECHUS TEKYILIero
KOHTPOJIA B (bOpMe OTBC€TOB Ha KOHTPOJIbHBIC BOIIPOCHI, BBINTOJTHCHUSA ITPAKTHYCCKUX U TECTOBBIX
3aJaHuii, MOJArOTOBKE JOKJIAJOB-Ipe3eHTalUid Mo TeMaM pedeparoB U MPOMeKYTOUHOM
arrecTanMu B GopMe BOIPOCOB JIIs MOATOTOBKH K 3a4ETy U peLIeHUs 3a/1a4.

CprKTypa OLCHOYHBIX CPEACTB MJIsA TeKyllleﬁ H l'lpOMe)KyTO‘-lHOﬁ aTrreCTanumn
KOZ[ 1 HAMMCHOBAHUC HaumenoBanue OIICHOYHOI'O CpeACTBA

n/n

UHAMKaTOopa
(8B cooTBercTBUM C 1I. 1.4)

Pesynbrarsl 00yueHus
(B cooTBercTBUM C 11. 1.4)

Texyuuit KOHTPOJIb

IIpomexxyTouHas
aTTecTalus

TIK-1 Criocob6en
CaMOCTOSITENBHO
BBITIOJIHATD
TEOPETHUECKUE U
9KCIIEpPHMEHTAIbHBIE
HCCIENOBAHUS IS
peIeHNs HayIHO-
UCCIIEI0BATENLCKUX U

3HATh:

— COBpEMEHHBIE
TIPUHINIBI TTOCTPOCHUS 1
paboTHI cucTeM
ONTHYECKOH Nepenaum,
00paboTKH, XpaHEHUS,
0TOOpaKeHMSI U 3aIIUTHI
uHpopmanumy;

MMPON3BOACTBEHHBIX — OCHOBHBIC TCHACHIIUU U
3a/1a4 ¢ UCIIOJIB30BaHUEM | HAIPABJICHUS PAa3BUTHUS
COBPEMEHHOU JIa3€PHOM, ONTHUECKOH
anmaparypsl 1 METOIOB TEXHUKHU, ONTHYECKOTO
HCCJICIOBAHUS MaTepuaJIoBeIeHUs,

Pabouvas Tetpans
Bormpocs! s ycTHOTO
(TMCHEMEHHOT0) OTIpOCa IO
TeMe, pasaery

Pedepar, moxman,
COOOIIEHHE, ICCE

Tect no Teme, pazaeny

Bormpock! Ha
sK3aMeHe 1-25




HUIIK-1.1 3naer
COBPEMCHHBIE METOIBI
MIPOBEACHUS
TEOPETHIECCKUX H
SKCIIEPUMEHTATBHBIX
HCCIIEJOBAaHU B HAYYHO-
UCCIIeI0BATEIbCKUX
paboTax B obiacTu
HHGPOPMAITMOHHBIX
TEXHOJIOTUH U CHCTEM
CBSI3H

HIIK-1.2 Y™meeT cTaBUTH
3a/1a4d UCCIICTOBAHMA,
BBEIOMPATh METO/BI
TEOPETUUECKON U
SKCIIEpUMEHTAIIBHOM
paboTsl

HIIK-1.3 YMmeer
CaMOCTOSTEIILHO
BEITIOJTHATH
TEOpEeTHYECKHE U
IKCIICPUMCHTATBHEIC
HCCIICIOBAHUS IS
peuIeHus HayqHO-
HCCIIEOBATENECKUX U
MIPOU3BOJICTBEHHBIX
3a/1a4 ¢ MCIIOB30BaHUEM
COBPEMEHHOM
armaparypsl

HUIIK-1.4 Criocoben
YYaCTBOBATh B HAYYHBIX
HCCIICIIOBAHUSIX B TPYIIIIC
HIIK-1.5 Brnageer
HABBIKAMU
TIPeICTaBICHAS
Ppe3yIbTaTOB HAYIHBIX
HCCIIeIoBaHuH B hopme
OTYETOB, pedepaTos,

My OnuKanui u

My OJIMYHBIX
00CYXKICHUH, B TOM
YHCIIe Ha MHOCTPaHHOM
SI3BIKE

ONITHYECKUX U
MH()OPMAIMOHHBIX
TEXHOJIOTHI;

— MaTeMaTHYECKUH
amnmapat u 6a30BBIC S3BIKH
NpOrpaMMHUPOBAHUS,
THUIIOBBIE ITPOrPaMMHBIE
HPOJYKTHI,
OpPHEHTHPOBAaHHBIE Ha
peleHne HayYHBIX U
TIPUKJIAJHBIX 3a/1a4
(dboToHHKH U
onTOMH(OPMATHKH;

— NIPUHIMIIBI TOCTPOCHUS
1 pabOTHI CHCTEM
ONTHYECKOH Nepenaum,
npuema, 00paboTKH,
XpaHeHHsl, OTOOpaKEeHUs U
3alIMThl HH(OPMAIIHH;

— OCHOBHBIE TEH/ICHIINHU U
HaIpaBJICHUS Pa3BUTHU
JIa3epHOM, ONITUYECKOH,
TEJICKOMMYHHUKAITHOHHON
1 BBIYMCITUTEIbHON
TEXHHUKH, OIITHIECKOTO
MaTepHaNoBEICHUS,
OINITHYECKUX U
WH(POPMAITMOHHBIX
TEXHOJIOTUH;

— NPUHIMITBI TIOCTPOCHUS,
METO/IbI IPOEKTUPOBAHUS
U pacyeTa ONTHKO-
MHPOPMAIIMOHHON
TEXHHUKH.

yMeThb:

— MIPUMEHATH Ha PaKTHKE
COBPEMEHHBIE IPUHIIHIIBI
1 METOIBI
MIPOEKTUPOBAHUS U
pacuera ONTHKO-
uH(pOpMaLMOHHO
TEXHHUKH;

— pemarh MpaKTUIecKue
3aJ]a4yu, CBSI3aHHbIE C
MIPOEKTUPOBAHUEM U
pa3paboTKoii cucTeM
OTITOAJICKTPOHHUKH 1
HHTErpabHOM ONTHKH.
BJIa/1eTh:

— METOIaMH U HaBBIKAMHU
HCIIOJIb30BAHUS
KOMITBIOTEPHBIX CUCTEM
NPOEKTUPOBAHUS U
HCCIIeIOBaHUS JIA3EPHOH,
ONTHUYECKOH,
TEJIEKOMMYHHUKAITHOHHOM
1 BBIYUCITUTEIbHON
TEXHHUKH, ONTHIECKUX
MaTepHaloB u
TEXHOJIOTHI;

— METOAaMH MIPOBEIECHUS
ONTHKO-(OHU3HIECKUX




HUCCIENOBAaHUN U
HU3MEpPEHUN;

— O0IIMMHU TIpaBUIIAMH U
METO/IaMH HaJlaJKH,
HacCTpOMKHU U
JKCIUTyaTalluy yCTPOUCTB
U cucteM (pOTOHUKH U
onTouH(popMaTHKHy;

— HaBBIKaMH IPUMEHEHHUS
Oy Y€HHBIX
TEOPEeTHYECKNX 3HAHUH
JUISL pEIICHNS] KOHKPETHBIX
TIPUKJIAJHBIX 3a1a4.

ITIK-2 Criocoben
HCIIOJIb30BAThH 3HAHHS O
MEPCIEKTUBHBIX
TEXHOJIOTHUSIX CBSI3U U
aHAJTU3UPOBATh OyIyIIHe
TEXHOJIOTHUHU CBA3U

HIIK-2.1 3naer
(hyHIaMEeHTAIBHBIC
TEXHOJIOTUH U
TEXHUYECKHUE
BO3MOKHOCTH
COBPEMCHHBIX U
MIePCIIEKTUBHBIX
CTaHJAPTOB CUCTEM
CBSI3H

UIIK-2.2 YMmeer
aHATM3UPOBATH
JTUTEePaTypy H
HCTOYHHKU C ETBIO
BELISABJICHUS TCHIECHIIUH
Pa3BUTHS TEXHOJIOTHH -
KaHIUIAaTOB IS
OyIyImHX CTaHIAPTOB
CHCTEM CBSI3U
UIIK-2.3 Bmageer
HaBBIKAMU
CTAaTUCTUYECKOTO
MOJIETTUPOBAHUS CUCTEM
CBSI3M JIJIS pacyera
MOTEHIINAJILHOTO
BBIUTPHIIIA OT
MIPUMEHEHHSI HOBBIX
TEXHOJIOTHH

3HATh:
— COBPEMEHHBIC ITPUHITUIIBL

MOCTPOEHUsI ¥ PpaboTHI
CUCTEM ONTHYECKON
nepeaay, 00paboTKH,

XpaHeHHsl, 0TOOpaKeHUs! 1
3alIMThl HH(OPMAIIHH;

— OCHOBHBIE TEHJICHLIUH U
HalpaBleHUs]  Pa3BHUTHS
JIa3epHoii, ONTHYECKON
TEXHHKH, OINITHYECKOTO
MaTepHaIoBEICHUS,
OTITHYECKHUX u
WH(POPMAITMOHHBIX
TEXHOJIOTHI;

- MaTeMaTHIECKUI
amnmapar U 0a30BbIe S3BIKU
pOrpaMMHUPOBAHUS,
TUIIOBBIE  TIPOTPaMMHEIE
TIPOJYKTHI,
OpPHEHTHPOBaHHBIE Ha
pemieHne  HAay4YHBIX U
TIPUKIIJHBIX 3amaq
(dhoToHHUKH u
ONTONH()OPMATHKH;

— IPUHLIUIBI TOCTPOCHUS U
paboTsl CHCTEM
ONTHYECKOHN repenayy,
npuema, 00paboTKH,
XpaHeHHsl, 0OTOOpaKeHUsI 1
3alIUTHl HH(OPMAIIHY;

— OCHOBHBIE TEHJICHLIUH U
HalpaBleHUS]  Pa3BHUTHS
JIa3epHO, OITHYECKOH,
TENICKOMMYHHUKAITHOHHON
u BBIUHCITATETLHON
TEXHHKH, OINITHYECKOTO
MaTepHaNoBEICHUS,
ONITHYECKHUX u
UH(pOpMaIMOHHBIX
TEXHOJIOTUH;

— NIPUHIMITBI TOCTPOCHUS,
METO/IbI IPOEKTUPOBAHUS
U pacyeTa ONTHKO-
“HPOPMAITMOHHOHN
TEXHHUKH.

yMeThb:

— IPUMEHATH Ha NIPAKTHUKE
COBPEMEHHBIE PUHIIHIIBI
1 METOJIBI

Pabouas Terpans
Bormpocs! ni1s yctHOTO
(MMCHEMEHHOTO) OTIpoca 1o
TeMe, pa3zeny

Pedepar, moknan,
C000IIEHHE, CCe

Tect o Teme, pazgeny

Bormpockl Ha
sKk3amene 2630




TIPOEKTUPOBAHUS 1
pacdera ONTHKO-
WH(POPMAITHOHHOM
TEXHUKH;

— pemaTth MpaKTHIECKUue
3a/1a4yu, CBSI3aHHBIE C
MIPOEKTUPOBAHUEM U
pa3paboTKOH cucTeM
ONTORJIEKTPOHUKHU 1
HWHTErpajbHON ONTUKH.
BJIAJIETh:

— METOJIaMH ¥ HaBBIKAMH
HCITOJIb30BAHHS
KOMIBIOTEPHBIX CUCTEM
MIPOEKTHUPOBAHUSA 1
HCCIIEI0BAHUS JIA3EPHOI,
OINTUYECKOH,
TEJIEKOMMYHUKALMOHHON
Y BBIYMCIUTEILHOU
TEXHUKH, ONITUHYECKUX
MaTepualioB U
TEXHOJIOTUH;

— METOJIaMU TIPOBEACHUS
OTNITUKO-(PU3HIECKUX
HUCCIENOBAaHUN U
HU3MEPEHUN;

— O0IIMMHU TIpaBUIIAMH U
METOIaMH HaJIaJIKH,
HaCTpPOUKHU U
JKCIUTyaTalluy yCTPOUCTB
U CHCTEM (POTOHUKH U
OoNnTOMH()OPMATHKH;

— HaBbIKaMU IPUMEHEHUS
TTOTyYeHHBIX
TEOPETHYCCKIUX 3HAHUHN
JUTS PEIIeHNsT KOHKPETHBIX
TIPUKJIATHBIX 331a4.

TunoBble KOHTPOJIbHBbIE 32/IaHUSI UJIH MHbIE MATEPHUAJIbI, He00X0IMMBbIE J1JI51 OLEHKH
3HAHUI, YMEHHM i, HABBIKOB U (HJIH) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YIOLIMX ITANbI
(opMupoBaHusa KOMIEeTEHINH B MIpoLiecce 0CBOeHHs 00pa30BaTeIbLHOI MPOrpaMMBbl

Ilepeyensb BONPOCOB U 3aJaHUil

1. KoHTpoJIbHBIE BOITPOCHI IO Y4eOHOM ITporpamme.

2. IlpakTrdeckue 3a1anus 1Mo y4eOHOM nporpaMme.

3. Temsl pedepatoB 1Mo yueOHO# mporpaMme.

4. TecToBble 33/1aHUs 110 Y4eOHOU IpOrpaMMe.

5. KoHTposbHbIe paboThI 110 yueOHO# mporpaMme.

6. 3aueTHO-PK3aMEHAIIMOHHBIE MaTepUabl A MPOMEKYTOUHOM aTTecTaluu (3a4eT)

KoHTpoJibHBIC BONIPOCHI 110 Y4eO0HOM IporpamMmme

Pazpean 1.

1. Kakue Tumel ONTHYECKUX BOJHOBOJOB MCIIOJIB3YIOTCS B HMHTErPajibHO-ONTUYECKUX
ycTpoiicTBax?

2. 1o xakuM napaMmerpam Ki1accu(GUUUpPYIOTCS ONTHYECKUE BOJIHOBOIbI?

3. Kakue 3akoHBl ONTUKM NPHUBOIAT K BOJHOBOJHOMY  paclpOCTPAHEHUIO
3JIEKTPOMArHUTHBIX BOJIH?




4. Kakume TpeOoBaHMs TPEABABIAIOTCS K MarepuajgaM HMHTETPaIbHOM ONTHKU?
[lepeuncnure BB MaTEPUAIIOB, UCIIOIB3YEMbIX B UHTETPAIIbHONM ONTHKE.

5. Kakue TeXHOIOruM UCTIOJIb3YIOTCS JUIsl U3TOTOBJIEHUS YCTPOWCTB MHTEIPAJIbHOM OITUKN?

6. OT 4yero 3aBUCHUT pacIpeesICHHE MO B BOJIHOBOIHOM Mojie?

7. Kakue tinbel MoJ1 OBIBAIOT B BOJIHOBOIAX?

8. Uem ormpenensieTcst KOIM4ECTBO MOJ] BOJHOBOA?

9. I'te ucnonb3yI0TCS ONTUYECKUE BOTHOBOIBI MIPSIMOYTOJIBHOTO U KPYTJIOTO CeueHus?

10. Kakum o0Opa3zoM MOXHO cdopMUpOBaTh MNPO(HUIL TOKA3aTeNs MPEIOMICHUS
IJIAHAPHOTO BOJIHOBOAA?

11. TlepeurcnuTe OCHOBHBIE METOIbI TTOJYYCHHUS BOJIHOBOJIOB M KX OCOOCHHOCTH.

12. B dem 3akimtouaercs MPUHIUI HOHHOrO oOmeHa? IlepeunciauTe OCHOBHBIC
MIPEUMYIIECTBA METOJa HOHHOTO OOMEHa.

13. TE- u TM-MO/1bl B aCUMMETPHUYHOM IIJIAHAPHOM ONTHUYECKOM BOJIHOBOJIE.

14. DddexTuBHBIN MOKa3aTETb MPEITOMICHHUS BOJIHOBOIHBIX MO/,

15. DddexruBHas TayOMHA ONTHYECKOTO BOJHOBOJA C TPATUEHTHBIM MpoduIeM
MoKa3aTelist MPEJIOMIICHHUS.

16. [Tonspuzanys BOJHOBOIHBIX MO/,

17. BoHOBOIHBIE MO/JIbI TJIAHAPHBIX TPAJIUEHTHBIX BOJHOBOOB.

18. BosmHOBOIHBIE MO/IBI KAHAJIBHBIX I'PAJHMEHTHBIX BOJIHOBO/IOB.

19. HopMmupoBaHHbIE IEPEMEHHBIE.

20. Metox > pekTUBHOTO MOKa3aTes PEIOMIICHUSI.

21. [laccuBHBIC U AKTUBHBIE KOMIIOHEHTBI HHTETPATbHO-ONTHYECKUX CXEM.

22. BBOA-BBIBOJI U3ITyUEHUS B MHTETPAIbHO-ONTHUYECKHUE CXEMBbI.

23. HHTerpaibHO-ONTUYECKUE YCTPOMCTBA M ONTHYECKUE HMHTETPAjIbHBIE CXEMbl s
CHUCTEM Tepeaun U 00paboTKu HHGOPMAITUH.

Pa3nea 2.

1. Kakue BOJIOKHA Ha3bIBAIOTCA CTYIIEHYaTBIMU U IPaJIUEHTHBIMU?

2. Yro Takoe yucliOBas anepTypa JUisl CTyleHYaToro BojiokHa? BeiBenute Gopmymy ass
ee pacuera.

3. Kak ompexpensercss yucioBas amnepTypa Uil IpaJueHTHOro BojiokHa? Urto Takoe
JIOKaJIbHAsl YMCIIOBas aneprypa?

4. Ot 4ero 3aBUCUT MOIIHOCTb U3JIy4eHHMsI, BBOJUMAs B BOJIOKHO? Kak MOYXHO yBelIMYUTh
9Ty MouHocTh? [louemy Takoe yBennueHHe MOLIHOCTH HelleJaecoo0pa3Ho?

5. OnummTe BUA TPA€KTOPUU MPU PACHPOCTPAHEHUH JIydel B CTYIIEHYaTOM BOJIOKHE U B
I'PaAMEeHTHOM BOJIOKHE (JUIs Cilydas, KOTAa MPUMEHNMA JTy4eBasi TPAKTOBKA).

6. K uemy npuBOAMT yBeIWYEHHE DPA3HOCTU IIOKa3aTeael MPEeNOMIICHUS Hcepy — Mo6?!
[loueMy wu3roTaBiIMBalOT BOJOKHAa C OYEHb MaJbIMM 3HAUEHUSMHU Pa3HOCTH IIOKa3aTesel
MIPEIIOMIIEHUS Heepn — No6 !

7. BAusoT M mapaMeTphl 3aTyXarolleil BOIHbI, CYIIECTBYIOLIEH B 000JI0UKe, HA BOJIHY B
Cep/IIeBUHE BOJIOKHA?

8. OnumuTe BUJ BOJHBI B cepiLeBuHe, onpeaensiemon pynkuen beccens? Kak MoxHO
0XapaKTepU30BaTh BOJIHY B 000JI0UKe?

9. Ilpu KakOM yCJIOBHM B ONTUYECKOM BOJIOKHE OYyJIET paCIPOCTPAHATHCS TOJIBKO O/iHA Moia?

10. Kak MOXHO paccuuTaTh KOJWYECTBO MOJ, PACIPOCTPAHSIONIUXCS B CTYIIEHYaTOM M
I'PaJMEHTHOM BOJIOKHE IPU OOJIBIIMX 3HAUYEHUSX HOPMUPOBAHHON 4acTOTHI V7

11. Yro Takoe mexmonoBast aucnepcusi? B kakux enquHuIax uU3MepsieTcs MeKMOA0Bas
aucnepcusi?

12. BeiBeaurte Gpopmyity Ajisl pacueTra MEXMOJIOBOW HUCIIEPCUU B CTYIIEHYATOM BOJIOKHE.
YeMy paBHa MEXMOJ0Bas IUCIIEPCHS B IPAJUEHTHOM BOJIOKHE JJI1 MEPUIUOHAJIBHBIX JIyden?

13. Yto Takoe maTepuaibHas aucrepcus? B kakux eqUHHUIIAX U3MeEpseTcsl MaTepualbHas
aucnepcusi?



14. Yto Takoe XpoMaTH4ecKasi AUCIIEPCUs?

15. Yro takoe IIMJI (monsipuszanmoHHas mojoBas aucnepcus)? B kakux eauHunax
u3MepseTcs NoJIsIpU3alMoHHast MoJioBast aucnepcus? MoskHo au ckomnencupoBats [IM/]?

16. Kak yuecTb COBMECTHOE BIIMSHUE PA3JIMYHBIX BUI0B AUCIIEPCUU?

17. Kak 3aBUCHUT JUAJIEKTpUYECKas MPOHUILIAEMOCTh Cpe/ibl OT 4acToThl? Kakue 4acToThI
HA3BIBAIOTCS pe3oHaHCHBIMU? Kak ux ompenenuTs mo rpaduky 3aBUCUMOCTH JTUIICKTPUICCKON
MPOHUIIAEMOCTH CPEJIbl OT YaCTOThI?

18. Uto Takoe mupHUHa CEKTpa UCTOUHUKA U3Ty4eHuUs?

19. KakoBbl BUIBI MOTEPh B ONTHYECKOM BOJIOKHE? Yem ompenenstorcs MnoTepu B
JUTMHHOBOJTHOBOM oOnactu? Kakue mpuMecu MpUBOIAT K YBEIUYCHHUIO MOTEPh BOJIW3W JIITMHBI
BOJIHBI 1480 HM?

20. Yewm ompenensatorcsi KabeabHbIe MoTepu?

21. Yto Takoe JiIMHA OTCEUKH BOJIOKHA?

Pa3nea 3.

1. B ueM 3aKkiI04aroTCsl MPEUMYIIECTBA HCIIOIB30BaHUS TOIOTpapUuecKOi mamsT?

2. Yto Takoe HaJOXKEHHas 3alMCh TOJIOrpaMM, M JUIsl KaKoro THUMA IroJOrpaMM OHa
B0o3MOkHa? Kak 3anMChIBalOTCS HAJIO0KEHHBIE TOJIOIPAMMBI?

3. 3a cuyer 4Yero NPOMU3BOAUTCA YIUIOTHEHME MH(POPMALMU B YCTPOMCTBAaX XpaHEHMs
uHpopmManuu?

4. OCHOBHBIEC CBOWCTBA OOBEMHBIX TOJIOTpaMM?

5. YTo Takoe «CeIeKTUBHOCTb I'OJI0rPaMMBbI»?

6. lats onpenenenue AudpakmoHHON 3P PEKTUBHOCTH T'OJIOTPAMMBI.

Pa3neu 4.

1. Kakue TpeOoBaHMs NPeabABISIOTCS K UCTOYHUKAM u3nydenus aius BOJIC?

2. Kak peructpupyercs u nepenaercs uapopmanus B matpunax ®I13C?

3. Kakue pabouue quama3oHbl JUIMH BOJIH Bbl MO)KeT€ Ha3Barh? [l Kakux JUIMH BOJIH
ONTUMU3UPOBAHBI COBPEMEHHbBIE ONTUYECKUE BOJIOKHA, IPUMEHSIEMBIE B BHICOKOCKOPOCTHBIX CETSAX?

4. Ha3oBuTe U 0XapaKkTepu3yiTe TeXHOIO0ruu, nucnoiaszyemele B BOCII.

5. IlepeuncnuTe U MOSCHUTE ONEPALUU, UCIOJIb3YeMbIe IPU GOPMUPOBAHUU LIUPPOBOTO
TesIe()OHHOTO CUTHAJIA.

6. KakoBa ocHoBHas 11e16 KoaupoBanus mudposoro curnaiga 8 BOCII?

7. B yeM 3akimouatorcst HegocTaTku [TLA?

8. Onuure cTpykTypy uH(popmannonHoro kaapa CLIN.

9. Ha3oBuTE OCHOBHBIE IPEUMYIIIECTBA BOTHOBOTO OOBEAMHEHHS KaHAJIOB.

10. Bo3moskHa 1 AByHAMpaBJIeHHAs iepeada nHGOpMAIH 10 OJHOMY BOJIOKHY?

11. Ha3oBuTe IpUUYMHBI IOTEPH B OTKPHITHIX ONTHYECKUX CUCTEMAX IEPEayH.

12. OcHOBHBIE CBOICTBA ONTHUYECKOIO M3IYUYEHHS U €r0 MPEeUMYIIECTBa Mepes APyruMu
CHEKTPAIbHBIMU AMANIa30HaMU 3JIEKTPOMArHUTHOTO U3TYUYEeHUs JJIs Iepeiaud HHPOpMaLuu.

13. Crioco0Ob!I nosTyueHus: peajbHbIX (POTOHHBIX KPUCTAIIIOB.

14. Kakumn ONTUYECKUMU s dexramu OIIpEeACIIAIOTCA CBOICTBa
(OTOHHOKPUCTAININYECKIX BOJIHOBOJIOB?

15. Kakue ycTpoiicTBa MHTErpajJbHON ONTHUKM MOTYT OBITh PEajM30BaHbl C MOMOIIBIO
(OTOHHOKPUCTAINTNYECKUX BOJIHOBOJIOB?

16. KakoBbI IepCIEKTUBBI CO3AAHUS ONTHYECKOI0 KOMIIbIOTEPA?

IIpakTyeckue 3agaHus M0 y4eOHOM Mporpamme

Paznen 1.
1. [lokaxkute, uto oxaHa miuockas TEM-BonHa Ex(y, z) = A-exp(—ikyy)-exp(—ifz) He MoxkeT
YIOBJIETBOPUTH I'PaHUYHBIM ycloBUAM Ex(td/2,z) = 0 npu 11000M z B 3epKaJIbHOM BOJHOBO/IE.



[Tokaxkute, uTo cymma AByX miockux TEM-BoiH, 3anMcanHas B BUIE

E (v, z) = A exp(=ik,, y)exp(=if,z) + 4, exp(=ik , y) exp(-iB,z) ,
YIIOBJIETBOPSICT TpPaHUYHBIM YycinoBusM, eciu A1=1A42, Bi1=P2 u ki =—-ko=mn/d, tne
m=1,2, ...

2. CBer ¢ mmHON BOJHBI Ao = 0,633 MKM HpPOXOJHUT 4Yepe3 3epKaJbHBIM BOJHOBOJ C
pacctossHueM Mexay 3epkaitamu d =10 mMkm u n=1. Onpenenaure yucio TE- u TM-mogx.
Omnpenenurte rpynnoBble CKOPOCTH AJisl Haubosee ObICTPOi U MeIEHHON Mokl Eciu kopoTkuit
UMIIYJIbC CBETa MEPEHOCUTCS BCEMHU MOJAMHU BOJIHOBOJA HAa PacCTOsIHME 1 M, TO HACKOJIBbKO
UMIYJBC YITUPSETCS U3-3a Pa3INuus TPYMNIOBLIX CKOPOCTEH?

3. Cger, umewumMil B CBOOOJHOM HPOCTPaHCTBE MIMHY BOJIHBI A =0,87 MKM,
HANPAaBIISETCS TOHKOM MIIOCKOM TUIEHKON TONIIMHBI d =2 MKM C IOKa3aTejaeM IpeIoMIICHUS
n1 = 1,6, KOTOPYIO OKpY>aeT cpelia ¢ moKaszaTeyieM npejaomiienus n2 = 1,4.

4. Onpezenure KPUTHYCCKUH yrost Oxp M JAONONHHTENbHBIH K HeMy 6,

aneptypy NA U MakCUMaJbHBIM Yrojl mpuema Juisi CBETa, MaJarouiero M3 Bo3ayxa (n=1).
Omnpenenure yncno TE-moxa. Onpenenute yros HakiaoHa 0 ¥ rpynmnoByro ckopocTs v aiist TE-Mob1
cm=0.

5. IloBTOpHUTE pacyeT U3 MPenbIIyIIeH 3a1aun, CUUTAast, YTO TUICHKA HAXOJUTCS B BO3AYXE
(n =1). CpaBHHTE pPe3yIbTaTHI.

6. [Ipenmonaras, 9To JMEKTPUIECKOE MOJIE B CHMMETPHYHOM ITAHAPHOM BOJTHOBOJIC BEJIET
ce0sl TapMOHUYECKU BHYTPH CJIOs, KCIOHEHIMAIbHO — BHE CJIOS U B O00EMX Cpelax MMeEeT
HOCTOSIHHYIO paclpocTpaHeHus [3, MOXKHO 3anucath Ex(y, z) = u(y)-exp(—iPz), rae

Acos(k,y+¢), —-d/2<y<d/2;

u(y) = Bexp(=yy), y>d/2;
Bexp(yy), y<d/2.

YHCJIOBYIO

Uro06bl ya0BIETBOPUTH ypaBHEHUIO ['enbMrosibia, HEOOXOAMMO BBIIIOJHEHHE YCIOBHMA
ki +p? :kgnl2 u B —y* = 511%

Hcnonw3yiiTe ypaBHeHHS MakcBeiia, 4ToObl BEIBECTH BbIpakeHus s Hy(y, z) u H(y, z).
[Tokaxkute, 4TO rpaHUYHBIE YCIOBUS YJOBIETBOPSIOTCSA, €CIH 3, Y U ky IPUHUMAIOT 3HAYCHUS PBrm,
Ym ¥ kym 1 IPOBEPHTE BBHIIIOJHEHUE YCIOBUS CAMOCOITIACOBAHMUS.

7. KakoBa HauOojblias TOJNLIMHA ¢ IJIAHAPHOIO CHMMETPUYHOIO BOJHOBOJA C
nokazaressiMu npeiaomiueHus ni = 1,50 u n2 = 1,46, 111 KoTOpOro cyuiecTByer Tojbko ogHa TE-
MOJia Ha JyuHEe BOJHBI Ao = 1,3 MkM? KakoBo 4mcIio MO, €ClH MPU TOW K€ TOJIIUHE CIIOS
3aMEHUTD JUIMHY BOJHBI HA Ao = 0,85 MKM?

8. ITokaxwure, uto ycnoBue orceuku s TE-moxabl m >0 B CHMMETPUYHOM IJIAHAPHOM
BOJIHOBOJIE C 711 & N2 IPUOJIMYKEHHO 3alTMCBHIBACTCS KaK
An-d?

2 s
m

2
Xo = 8nm,
rae An = ni1 —na.

Pazpea 2.

1. McTouHuk u3myyaeT cBeT MOIIHOCTBIO Po ¢ pactipenenenuem /(0) = (1/m)Po-cos 0, rue
1(0) — MOIITHOCTB, IPUXOIAIIASICS HA €AMHUILY TEJIIECHOTO YTJ1a B HAIIPABIEHUH, 00Pa3yIOIIEM yTo
0 ¢ ocbio BonokHa. [ToKaskuTe, YTO MOIHOCTE, cOOMpaeMasi BOJIOKHOM, paBHa P = (NA)?Po, Tak
yTO K03 duIMenT nepenaun coctasusger (NA)?, rae NA — unciaoBas anepTypa BOJIOKHA.

2. IlycTh HCTOYHHUKOM SIBJIAETCS TUIOCKUW CBETOJMOJ C IMOKA3aTesieM MPEIOMIIEHUS Ns ,
MPUCOEAVHEHHBIM K BOJOKHY, MPUYEM IUIOIIAAL CEYCHHsI BOJIOKHA OOIbIIe, YeM IUIOMadhb
M3JIy4aronlel IOBEPXHOCTH CBETOAMONA. PaccuuTaiiTe 4YMCIOBYHO aneprypy BOJIOKHA U
KodduiueHT nepenayu, ecnu ni1 = 1,46; n2 = 1,455 u ns = 3.5.



3. CpaBHUTE 4YMCIIOBBIE alepTypbl BOJOKHA CO CTYINEHYAaThIM HpoduieM IMoKa3aTess
npenomienus ¢ ni1=1,45 u A=0,01 u rpaguentHoro BosokHa ¢ n1=1,45, A=0,01 u
napaboJnYecKuM NpoQuiieM mokKazaTess npesioMiIeHus (p = 2).

4. BOJIOKHO CO CTyneH4YaThIM MpoduiIeM MoKa3aTenis MpeJoMIICHUsT UIMeeT paauyc a =5
MKM, [TOKa3aTelb PEJIOMIICHUS CepALEBUHBI 71 = 1,45 U OTHOCUTENBHYIO Pa3HOCTh MOKa3aTesel
npenomiuenus A =0,002. Onpenenure HAUMEHBITYIO JUIMHY BOJIHBI Ac, TIPU KOTOPOW BOJIOKHO
ABJISIETCS. OMHOMOOBBIM. Ha jutnHe BOJIHBI Ao/2 onpenenute MHAEKCHI (/, m) BCeX HAIpaBIIsieMbIX
MO/I.

5. BoslokHO co cTymeHuYaThIM MpoduiIeM IMOKa3aTeas MPEIOMIICHUS UMEET YHUCIIOBYIO
aneptypy NA = 0,16, paauyc cepAneBuHbI @ = 45 MKM ¥ TIOKa3aTelb MPEJIOMIICHUS CEPIIIEBHUHBI
n = 1,45. Ha ucnonp3yemoii anmuHe BOJHBI Ao = 1,3 MKM Jucniepcusi Matepuaia npeHeOpexuMo
Mana. OueHb KOPOTKMI MMITYJbC BXOJUT B BOJOKHO Ipu f= (0 M NPOXOIUT paccTosiHUE | KM.
Hapucyiite popmy npruHUMaeMOro UMIyJjbca:

a) UCII0JIb3YS JIyUYEBYIO ONITUKY M pacCMaTpuBasi TOJbKO MEPUINOHAIbHBIC JIyUH;

0) UCIIOIB3Ys BOJIHOBYIO ONITUKY M paccMaTpuBas TOJIbKO MepuanoHaabHbIe (/ = 0) MOJIbI.

6. CtyneHyaToe BOJOKHO C MTOKa3aTesiMu ipesomiieHust n1 = 1,444 u n2 = 1,443 paboraer
Ha JUIMHE BOJHBI Ao = 1,55 mxMm. Omnpenenure paauyc CEpALICBHHBI, TPU KOTOPOM MapameTp
BoJIokHa V paBeH 10. OueHuTe MoCTOSIHHbIE PaCIPOCTPAHEHUs BCeX HampasisieMbIx Moa ¢ [ = 0.
[TycTh Teneps paamyc cepieBUHBI U3MEHWIICS Tak, uTo V = 4. Onpenenure $pa3oByr0 CKOPOCTb,
IOCTOSIHHYIO PACIPOCTPAaHEHHUs M TPYMIOBYIO CKOpPOCTh (yHaaMeHTanbHOH Moabl LPor.
Hucniepcueit maTepuaia npeHeOpeyb.

7. BOOKHO €O cTyneH4YaThIM IpoduiieM oKa3aTess npesioMieHus paguyca a = 20 MKM ¢
nokasareasiMu npenomienus ni = 1,47 u n21 = 1,46 paboraer Ha AnMHE BOJHBI Ao = 1,55 MKM.
[TpuMeHsisi TeopHiO KBa3UIUIOCKUX BOJH M paccMaTpuBasl TOJIBKO HampaBisieMble MOJBI C
a3UMYTaJIbHBIM UHACKCOM [ = 1:

a) onpeeNnuTe HauMEHbBIIYI0 U HAaUOOJIBLIYIO IOCTOSHHBIE PACIIPOCTPaHEHUS;

0) U1 MOJIBI C HAaUMEHBIICH MOCTOSHHON pPAacHpOCTPAHEHUS OINpPENENIUTE BHEIIHUN H
BHYTPEHHUH paJuychl LWIMHIPUYECKOTO CJIOS, B KOTOPOM 3aK/IIOY€Ha BOJIHA, a TaKke
KOMIIOHEHTBI BOJJHOBOI'O BEKTOpPA k MpHU 7 = 5 MKM.

8. IlpoBeauTe Te ke caMble pacueThl, YTO U B MPEAbIAYLICH 3a1a4ue, HO 171 TPaJAUEHTHOTO
BOJIOKHA C TTapaboIn4ecKuM IpoQHiIeM MoKa3aTess nperomieHus (p = 2).

9. Ha nnune BostHBI Ao = 820 HM TOTEpH M3-32a MOTJIOMIEHUS B BOJIOKHE cOocTaBisitoT 0,25
nb/kM, a motepu wu3-3a paccesuus — 2,25 nb/km. Ha npnune BomHBl Ao =600 HM
KaJIOpUMETPUYECKUE HM3MEPEHUS] HarpeBa BOJOKHA M3-3a IOIVIOUIEHMsI CBETa JAar0T NOTEepU 2
nb/xkM. Haiinure noisbiil koaddunuenT 3atyxanus Ha Ao = 600 HM.

10. Omnpenenure paauyc CEpALEBUHBI MHOIOMOJOBOTIO BOJIOKHA CO CTYIEHYAaThIM
npoduiieM rmokaszaTes MpeTOMICHHS, UMEIOIIETO YiCIIoBYIo anepTypy NA = 0,1, ecniu Ha qyirHe
BosIHBI Ao = 0,87 MM umcino moxa cocrasiusier M =5000. Ilpu mnokaszaTene NperoMICHUS
cepaneBunsl n1 = 1,445, rpynmoBom nokasarteie npenomiieHus N1 = 1,456 u A, npuOIu3UTEILHO
HE 3aBUCSILEM OT JJIMHBI BOJIHBI, ONPEICIINTE BPEMS OTKJIMKA M3-3a MOJOBON JTUCIEPCUU Gt IS
BOJIOKHA JUTMHOU 2 KM.

11. PaccMoTpum rpagueHTHOE BOJOKHO ¢ a/Ao=10; n1=1,45; A=0,01 u creneHHBIM
npoduiem ¢ nokasareiem p. Onpenennure 4uciao Moa M U CKOPOCTh PacIlUIbIBAHUS UMITYJIbCA U3-
3a MOJIOBOM aucnepceun o+/L ipu p = 1,9; 2; 2,1 u .

12. Mmynbe ¢ Ha4aJIbHOM JUIMTEIBHOCTBIO To MEPENAETCS M0 IPAJUEHTHOMY BOJIOKHY
JUTMHOM L KM CO CTETIeHHBIM (p) mpoduiieM nmokasaress npenomieHus. Haubompiuii mokaszareins
MIPEJIOMJIEHUS 711 3aBUCUT OT IJIMHBI BOJIHBI, IPUYEM

A d’m
CO d}LZO

A TOYTH HE 3aBUCUT OT JJIUHEI BOJIHBI, CIICKTpAJIbHAad IIHUPHHA HCTOYHHKA CBCTA

;\,:

M



COCTaBIISICT Gy, @ paboyas ATMHA BOJIHBI paBHA Ao. OOCYaUTE BIMSHUE YBETHUCHHS KaXI0TO U3
napameTpoB L, To, p, |Da|, G ¥ Ao Ha JUIMTETLHOCTH TPUHUMAEMOTO UMITYJIhCa.

Paznenn: 3, 4.

1. Bpluuciure 3HaueHUs YUCIOBOM amepTypbl NA M MakCUMaJIbHOTO yrja BBOJAA
U3IyYEHUSI B BOJIOKHO Omax JUISI CTYNEHYATOTO BOJIOKHA C MapaMeTpaMu a) Heepx = 1,483,
nos = 1.479; 6) neepn = 1,483, nos = 1.460. Cnenaiite 060011ar01I1€ BEIBOIBI.

2. OmnpenenuTe Yucio MoJi, KOTopoe OyJIeT paclpoCTPaHIThCS B TPAAUEHTHOM BOJIOKHE C
TUaMETPOM cepAleBUHBI 50 MKM U auaMeTpoM 00onouku 125 MM Ha amuHe BoiHBI 1310 HM.
[Toxazarens npenomienus cepaueBunsl 1,490, nokazatens npesnomiienus o0onouxu 1,485.

3. Wmeercs cTyneHuaToe BOJOKHO C IOKa3aTeJIeM IMpeIOMIICHUs cepaueBuHbl 1,46;
A =0,27%. Halitu nuameTp cepAIeBUHBI BOJIOKHA, B KOTOPOM OYAET PacpOCTPAHITHCS TOIBKO
OJIHA MOJIa Ha JUIMHE BOAHBI 1550 HM.

4. PaccumnTaiiTe MEXMOJIOBYIO JTUCIIEPCHUIO VISl CTYTIEHYATOTO BOJIOKHA C TapaMeTpaMH a)
Heepn = 1,483, no6 = 1.479; 6) ncepn = 1,483, nos = 1.460. OtBer BbIpaszute B HC/KM. Crhemaiite
BBIBOJ: KaK H3MEHSCTCS BEJIWYMHA MEXMOJOBOM JHCTIEPCUM TIPU YBEIUYEHUU YHCIOBON
anepTyphl.

5. Onenuts paccrosinue Lo, MPU KOTOPOM XpOMAaTUUYECKasi U TOJIIPU3AIIMOHHAST MOJOBAs
JUCTIEPCHUsl CPAaBHUBAIOTCA 10 BEIMYMHE, eclii Kod(hpUImMeHT xpomaTuieckon nucnepceuu D = 2
nc/(HM-KM), K0d(Q(UIUEHT NONAPU3ALMOHHON MOM0BOi aucmepcuu Dpmd = 0,5 mc/km'?, a
IIMPHUHA CTIEKTpaIbHOTO M3iydeHust AA = 0,05 HMm.

7. OpdexTHBHOCT peoOpa30BaHusl BHEIIHEH (3JEKTPUUYECKOI) MOIIHOCTH TIAHAPHOTO
GaAs cBeroauoza pasHa /1 = 1,5% npu npsimom Toke / = 50 MA u paznoctu noteHnuanoB U = 2
B. Ouenuts reHepupyeMmyo MOpUOOPOM ONTHYECKYIO MOIIMHOCTh Pi, ecnmu KodpQuiumeHt
otpaxkenus R Ha rpanuie GaAs — Bo3ayx paseH R = 0,8. Koaddunment npenomiienns GaAs n =
3,6.

8. Ouenutb >(PpPeKTUBHOCTh MPeoOpa30BaHUsI BHEIIHEH MOITHOCTH IuiaHapHOTO GaAs
CBETOMO/Ia 1), KOTJa BHYTPEHHsIA ONTHYECKass MOIHOCTh P; coctaisieT 30% OT NpuioKeHHOH
anekTpudeckoit Mmomuoctu. Koaddbunuent npenomiiennst GaAs n = 3,6.

9. CpaBHUTE YHCIIOBBIE aNepPTyphl BOJOKHA CO CTYINEHYATHIM MPOPUIEM IMOKA3aTeNs
npesnomienuss ¢ n1 =145 u A=0,01 u rpaguentHoro BojokHa ¢ n1 =145 A=0,01 u
napaboandecKuM mpoduiieM MoKazaTest MpeoMIeHus (p = 2).

10. BoiokHO co cTyneH4aTbiM npoduieM noka3aTesis NpeoMICHUs UMEET paauyc a =5
MKM, IOKa3aTesb IPeIOMICHUS CepALEBUHBI 71 = 1,45 1 OTHOCUTENBHYIO Pa3HOCTh MOKa3aTenen
npenomienuss A =0,002. OnpenenuTe HaUMEHBIIYIO JUIMHY BOJIHBI Ac, P KOTOPOM BOJIOKHO
SBIISICTCS. OTHOMO/IOBBIM. Ha jnmuHe BOJIHBI Ac/2 onpeienuTe HHACKCHI (/, m) BCeX HaIPaBIsEMbIX
MOJI.

11. BojoKHO €O CTymeH4YaThiM IpoduiieM IMOKa3aTelss MPEIOMIICHUS WMEET YHCIIOBYIO
aneptypy NA = 0,16, paauyc cepAleBuHbl @ = 45 MKM U IIOKa3aTellb MPEIOMIICHUS CepILIEBUHbI
n1 = 1,45. Ha ucnons3yemoii anuHe BOJNHBI Ao = 1,3 MKM Jucniepcusi Matepuaia npeHeOpekxuMo
Mana. OueHb KOPOTKHUI MUMIYJIbC BXOJUT B BOJOKHO mpu ¢ =0 U MPOXOIUT paccTosHuEe 1 KM.
Hapucyiite ¢popmy npuHIMaeMOro UMIYJIbCA!

a) UCTIOJB3YS JTYyUYEBYIO ONTUKY U PacCCMaTPHUBAsi TOJIbKO MEPUINOHAIBHBIC JTYUH;

0) UCTIONB3YS BOJHOBYIO ONTHKY U paccMaTpHBasi TOJIbKO MepuanoHanbHbie (/ = () MOJIBI.

12. BoJIOKHO CcO cTyneHYaThiM IpoduieM nokasaress npeaoMieHus paguyca a = 20 MKkM
¢ mokaszarensiMu npenomiieHus ni = 1,47 u n21 = 1,46 pabotaet Ha IJIMHE BOJHBI Ao = 1,55 MKM.
[IpuMeHnsisi Teopui0 KBAa3WUIJIOCKUX BOJH M paccMaTpHUBasi TOJIBKO HaIpaBisieMble MOJBI C
a3UMYyTaJIbHBIM UHJEKCOM [ = 1:

a) ONpeeTNTe HAUMEHBIIIYIO U HAHOOJIBIITYIO MIOCTOSTHHBIE PACIIPOCTPaHEHUS;

0) 11 MOJbI C HaMMEHbIIEH MOCTOSHHOW pPacHpOCTPaHEHUs OMpPENEIUTE BHEUIHUN U
BHYTPEHHUN pauyChl LUJIMHIPUYECKOTO CJIOsS, B KOTOPOM 3aK/IIOY€HA BOJIHA, a TaKke
KOMIIOHEHTBI BOJTHOBOT'O BEKTOpa k MpH = 5 MKM.



13. [IpoBeauTe Te e caMble pacyeThl, YTO U B IIPEAbAYIICH 3a7a4e, HO JUI TPaJAUEHTHOTO
BOJIOKHA € TTapaboIn4ecKuM poQHiIeM MoKa3aTess npesomMieHus (p = 2).

14. Ha nnune BosHb! Ao = 820 HM HOTEpH M3-3a MOTJIOMICHUS B BOJIOKHE cocTaBiisitoT 0,25
nb/kM, a motepu wu3-3a paccesuus — 2,25 nb/km. Ha npnune BomHBl Ao =600 HM
KaJIOpUMETPUYECKUE M3MEPEHUS] HarpeBa BOJOKHA M3-3a IOIVIOUIEHMsI CBETa JAar0T NOTEepU 2
nb/xkM. Haiinure noissiil koadduuenT 3atyxanus Ha Ao = 600 HM.

15. Omnpenenure paauyc CEpAUEBUHBI MHOIOMOJOBOTO BOJIOKHA CO CTYIIEHYAaThIM
npoduiieM rmokaszaTes MpeIoOMICHHS, UMEIOIIETO YHCIIOBYIo anepTypy NA = 0,1, ecniu Ha qyinHe
BosIHBI Ao = 0,87 MM umcno moxa cocrtasiusier M =5000. Ilpu mnokaszaTene NperoMICHUS
cepaneBunsl n1 = 1,445, rpynmoBom nokasartesne npenomieHus N1 = 1,456 u A, npuOIu3UTEILHO
HE 3aBUCAILEM OT JUTMHBI BOJIHBI, OIIPENIETUTE BpEMs OTKJIMKA HU3-32 MOJIOBOM JUCHIEPCUU Gt IS
BOJIOKHA JUTMHOU 2 KM.

16. PaccMoTpuM rpagueHTHOE BOJOKHO ¢ a/Ao=10; n1=1,45; A=0,01 u creneHHBIM
npoduiem ¢ nokasareiem p. Onpenennure 4uciao Moa M U CKOPOCTh PacIlIbIBAHUS UMITYJIbCA U3-
3a MOJIOBOM aucnepceun o+/L ipu p = 1,9; 2; 2,1 u .

Tembl pedepaToB 1o yueOHOH nmporpamme

1. Marepuansl a1 00bEMHOM Tostorpadun. 2D- u 3D-cucteMsl oToOpaskeHus: HHpopMaIuu.

2. IlepcrieKTUBBI pa3BUTHS CHCTEM ONTHUYECKOH 3armucu HH(OpMaIuy.

3. Monudukamus meroga >GQGEKTUBHOrO MOKa3aTelsl MPEIOMIICHHUS sl JABYMEPHBIX
TPaIMEHTHBIX BOJIHOBOJIOB.

4. BBOJI-BBIBOJ] M3JTY4€HUS B MHTETPAJIbHO-ONITHUECKHE CXEMBI.

5. ITaccuBHBIE BOJHOBOIHBIE KOMIIOHEHTBI HHTETPATBHO-ONTHYECKUX CXEM.

6. KomnprorepHast pOTOHMKA: MPUHIUIIBL, TPOOJIEMBI U MTEPCTIEKTUBHI.

7. TUIbl ONTUYECKUX NPOLIECCOPOB. AHAIOTOBBIM ONTHUYECKUN TPOLIECCOP.

8. IlpuHumnm JeiCTBUS ONTHYECKOTO aHAJOrOBOIO YCTPOMCTBA, peaU3yIOLIETO
YMHO)KEHUE BEKTOPa Ha MaTpPHUILY.

9. IlepBoe u BTOpPOE MOKOJICHUSI ONITUYECKUX LU(PPOBBIX MPOIIECCOPOB.

10. Onrrueckuit nmporeccop Enlight256.

11. OnTuyeckue OUCTAOMIIBHBIC YCTPONUCTBA U JIOTUYECKHUE DJICMEHTHI.

12. ®OTOHHO-KPUCTAITMYECKHE CTPYKTYPHI U KX IPUMEHEHUE B ONITOMH(OPMaTHKE.

TecToBbIe 321aHU 110 Y4eOHOI MporpamMme

TectoBble 3aaHus COCTOMT U3 TEOPETUYECKUX BOIPOCOB M0 TEMATUYECKUM pasjeiaam
paboueii mporpaMMbl yueOHOM AUCUUIUIMHBL. Bo Bcex Bompocax Ka)Koro TecTa MpeArnoaraercs
BbIOOD OIHOTO U3 IIPEIAraéMbIX BO3MOKHBIX OTBETOB.

Cucrema OLIEHOK BBIIMOJIHEHUS KOHTPOJIBHOI'O TECTUPOBAHMUS:

— «OTJINYHO» — KOJIMYECTBO IIPaBUIIbHBIX OTBETOB OT 85% 110 100%;

— «XOPOLIO» — KOJIMYECTBO NPABUIBHBIX OTBETOB OT 70% 1o 84%;

— «yZJOBJIETBOPUTEIIEHO» — KOJIMYECTBO MPABUIIbHBIX OTBETOB OT 55% 10 69%.

Tect Ne 1. UHTEerpajbHO-0ONTHYECKHE BOJHOBOAbI

1. Kakoii mapameTp XapakTepu3yeT Cpey pacipoCTpaHSHUS dJICKTPOMATrHUTHON BOJTHBI:
a) IJIMHA BOJIHBL;

0) mokaszaTeib MPeTOMIICHHS;

B) HANPSHKEHHOCTD AJIEKTPUYECKOTO TOJIS;

) HavyasbHas ¢daza?

2. KakoBa ckopocCTb CBeTa B BaKyyMe:

a) 340 m/c;

6) 3-10% m/c;



B) 3-10° m/c;

r) 3-10° m/c?

3. KakoBa ckopocTh pacnipocTpaHeHHS 3JICKTPOMAarHUTHOW BOJIHBI B CBETOBO/IE, IMEIOIIEM
MoKa3aTelb MPeIOMIICHUs 1 = 3:

a) 340 m/c;

6) 3-10% m/c;

B) 10® m/c;

r) 10° m/c?

4. Kakum J1oimkeH OBbITh TOKa3aTeNb MPEIOMIICHHUS CEPIIEBUHBI ONITUYECKOTO BOJIOKHA ¢!

a) ne=1;

0) nc > noc;

B) Nc < No;

T) Ne = Ho6?

5. UTo Ha3bIBAETCSA MOJON ONTUYECKOTO U3JTYUYEHHUS:

a) SJICKTPOMArHUTHAsl BOJIHA;

0) yacTtoTa U3JIy4EHHUS;

B) CTENIEHb KOI'€PEHTHOCTH;

I') MOJIApU3aLUs U3TyYEHUs?

6. UTO Ha3bIBAE€TCS YUCIOBOM anepTypou:

a) TMaMeTp CEPALICBUHBI BOJIOKHA;

0) nuameTp 00OJIOUKH BOJIOKHA;

B) KOPEHb KBIPAaTHBIA U3 CyMMBI KBaJIpaTOB MOKa3aTeJei MPEIOMIICHHS CEPIICBUHBI U
000JI0UKH;

T') KOpEHb KBaJ[PAaTHBIN U3 pa3HOCTH KBAIPATOB MTOKA3aTEIeH MPETOMIICHUS CEPIICBHHBI U
000J109Ku?

7. UTO XapaKTepHU3yeT YNUCI0Bas allepTypa ONTHYECKOTO BOJIOKHA:

a) 9 peKTUBHOCTH BBOJA U3IIYYECHUS B CBETOBO/I;

0) 7¢(eKTUBHOCTH BBIBOJIA U3JIyUECHHUS U3 CBETOBOJIA;

B) AMaMETpP CEPALICBHHBI ONITUYECKOTO BOJIOKHA;

') IuameTp 000JI0UKH ONTHYECKOTIO BOJIOKHA?

8. Kakoro Tumna BoJIoOKHO 00ecreyrBaeT MaKCUMaJIbHYIO IIHPOKOMOIOCHOCTb:

a) OJTHOMOJIOBOE TPAJTUEHTHOE;

0) MHOTOMO/IOBOE TPaJMEHTHOE;

B) MHOTOMOZIOBOE CO CTYIIEHYAThIM U3MEHEHUEM ITOKA3aTels IPEIOMIICHHS,

') OIHOMOJIOBOE CO CTPYIIEHYAThIM U3MEHEHUEM MOKa3aTes MpeIoMIICHHs?

9. Ot 4ero 3aBUCUT YIIMPEHUE UMITYJILCHOT'O ONTHYECKOT0 CUTHANA:

a) OT MOUIHOCTH BBOJAUMOTI'O B CBETOBOJ] ONITUYECKOIO CUTHATIA;

0) oT 3HaueHus LU(POBOIL aNePTYyPHI;

B) OT THIIa ONTHYECKOTI'O BOJIOKHA;

') OT AUaMeTpa 000JIOUYKH ONTUYECKOTO BOJIOKHA?

10. Kakue 3HaueHus 3aTyXaHusl Ha KWIOMETP UMEIOT COBPEMEHHBIE ONITUYECKUE BOJIOKHA
JUISL CHCTEM MarucTpajbHON CBSI3U:

a) okoyio 10 1b/km;

0) okoi0 5 1b/kM;

B) okoJIo 2 nb/kM;

r) okono 0,5 nb/xm?

Tect Ne 2. BoyioKOHHASI ONTHKA KAK KOMMYHUKAIIMOHHAS cpeia

1. [lepeuncnure OCHOBHbIE KOMIIOHEHTHI BOJIOKOHHO-ONITUYECKOW CUCTEMBI.
1) BonokoHHO-ONITHYECKUI KaOellb, UCTOYHHK, IETEKTOP, COSTUHUTEIH.

2) UcTouHuk, KoaKCUalbHbIN Kabelb, 1eTeKTOpP, COCTUHUTEIIH.

3) BoyIoKOHHO-ONITUYECKUH KaOelb, TOBTOPUTEh, COSTMHUTEITH.



4) Bos1OKOHHO-ONTUYECKUN Kabelb, UCTOYHUK, COEMHUTEIIN.

2. Ilo mepe yBenMYEHHS YacTOThI CUTHAJIA TOTEPHU B METHOM / ONITUYECKOM Kadele...

1) YMeHbmaroTcs / He U3MEHSFOTCSI.

2) YMeHbpIIatoTCs / YBETMYMBAIOTCA.

3) YBenuuuBarTCs / He H3MEHSIOTCSI.

4) be3 n3MeHeHH! / yMEHBILIAIOTCS.

3. Uro u3 HMXKENEpPEeuuCIEHHOIo fBIseTCcs HauboJiee BaKHBIM CIIEACTBUEM LIMPOKOMH
II0JIOCHI IIPOIYCKaHMSI ONTHYECKOIO BOJIOKHA?

1) Beicokast ckopocTb ¥ HUHPOPMALIMOHHAS €eMKOCTh JIMHUH.

2) MeHnb111ee 41CII0 TOBTOPUTEINIEH.

3) HeBocipuuMUMBOCTb IO OTHOLIEHUIO K 3JIEKTPOMArHUTHBIM IOJISIM.

4) Bce BbllIEIEPEUNCIEHHOE.

4. Ilepeuncnure HanboJIee BaKHbIE IPEUMYIIECTBA ONTUKH KaK KOMMYHUKALIMOHHOM Cpe/ibl.

1) IlInpoxas nmonoca nporycKaHusi, HEYyBCTBUTEIbHOCTD K AJIEKTPOMAarHUTHBIM [IOMEXaMm,
HU3KHE MOTEepH.

2) Manslii Bec, MaJiblii pa3mep.

3) be3zonmacHOCTh, CEKPETHOCT.

4) Bce BbllIETIEPEUNCIICHHBIE.

5. Ilo Mepe pacnpocTpaHeHHsI CUTHAIA B ONITUYECKOM Kalelle 3aTyXaHue. ..

1) He 3aBUCHUT OT 4acTOTHI U OCTAE€TCS IOCTOSIHHBIM B OIIPEJEIIEHHOM JIMAlla30HE YacToT.

2) 3aBUCHUT OT YacCTOThI U OCTAETCS NOCTOSHHBIM B OIIPEJICJIEHHOM JHMaIla30HEe 4acToT.

3) He 3aBucuT oT 4aCTOTHI U U3MEHSIETCS B AMANa30HE YacTOT.

4) 3aBUCHUT OT YaCTOTHI U U3MEHSETCA B AMANIa30HE YacCTOT.

6. Kak Ha3bIBaeTCsl BOJIOKHO C IIEPEMEHHBIM [10Ka3aTeleM IPEIoMIICHUS JTyda?

1) BonokHO co cTyneHYaTbIM HHAEKCOM.

2) MHOroMo10BO€ BOJIOKHO.

3) BonokHO cO CIIa’KeHHBIM UHIEKCOM.

4) BOJIOKHO CO CMEIIEHHOW JUCTIEPCUEH.

7. MonoBas nucniepcust MOXKET ObITh YMEHbIIIEHA C TOMOUIBIO. . .

1) Mcnonp30BaHuEM siipa C MEHBIIUM IUAMETPOM.

2) Ucnonp30BaHuEM BOJIOKHA CO CIJIa)KEHHBIM MHJIEKCOM.

3) Ucnonp3oBaHUEM OJHOMOAOBOTO BOJIOKHA.

4) Bcex ynoMsiHyTBHIX BBIIIE CIIOCOOOB.

8. IIpn yMeHbILIeHUN AUaMeTpa siipa B ONITOBOJIOKHE IIUPOTa MPOMYCKAHUs / TOTEPH. . .

1) YMmenbaoTes / yMEHbIIAIOTCS.

2) YBenuuuBaroTCs / yMEHbILIAIOTCA.

3) YBenuuuBarorcs / yBeInUMBaOTCS.

4) be3 n3MeHeHUl / yBEITMUUBAIOTCA.

9. Yrto ompenensieT 3aTyxaHue B ONTOBOJIOKHE?

1) Paccesinue.

2) [lornouienue.

3) [ToTepu Ha CTBIKAX U U3rHOax.

4) Bce BbllIenIEpeUNCICHHBIE.

10. Kakoe riaBHoe TpeOoBaHUE MPH BBITSKKE ONTOBOJIOKHA?

1) HeponyctumocTh 00pa3oBaHre MUKPOTPEILINH;

2) HocraToyHas MeXaHU4ecKasi IPOYHOCTb;

3) OnHOPOIHOCTH TUaMETpa BOJIOKHA;

4) Bce nepeuncicHHbIE.

Tectr Ne 3. IlaccuBHBIe ONTHYECKHE 3JIeMEHTHI (COeIMHHMTENH, Pa3BeTBUTEH,
MYJIbTHILIEKCOPBI, ONTHYECKHE KOMMYTATOPbI)
1. VYkaxure, Kakoe U3 NEPEUUCICHHBIX OMNPEIEICHUN OTHOCUTCA K Pa3beMHOMY



COEIMHUTEIIIO:

A) YcTpoicTBO, NpeAHa3HAYEHHOE AJI MOCTOSHHOI'O COEIMHEHHUS OJHOI0 BOJIOKHA C
ApPYTUM;

b) VYcrpoiictBo, ciyxaiee A MOJAKIIOUYEHUS BOJIOKHA K HMCTOYHUKY, JETEKTOPY WU
JpYromMy BOJIOKHY;

B) YcrpoiicTBo, ycTanaBiaMBaeMoe Ha Kax10M y3Jie, CIysKallee /sl OTBO/1a YaCTU SHEPT U
OT LLIMHBI K IPUEMONIEPEIATUUKY;

I') VerpoiictBo, HE0oOXOauMOE IS MEPEKIIOUCHHUs CBETa MEXIy ABYMS MWK Ooliee
BOJIOKHaMH.

2. Kakoro u3 nepe4mcieHHbIX BUIOB Pa3BETBUTEINIEH HE CYIIECTBYET?

A) T-pa3BeTBUTEIIB;

b) Capnsie pa3BeTBUTENH;

B) Pa3BeTBuTEND THIIA «TPEYTOJBHUKY;

I') Pa3zBeTBUTEND TUIIA «3BE3/1AY;

3. U3 nepeuyucieHHbIX BHYTPEHHUX NPUYMH BO3HUKHOBEHHUS IMOTEPh B COEIWHEHHH,
YKaXUTE€ MaKCUMaJIbHO BO3MOXHBIE!

A) lnameTp aapa nepenarouero BOJIOKHA MEHbIIIE JUaMeTpa MPUHUMAIOLIETO BOJIOKHA.

b) Ilpu nepneHuKyIspHOM COCTUHEHUH JIBYX SAEP SIUTUITUYECKON (OPMBI.

B) IIpu coBmageHnn ocu siipa U ONTHIECKON 00O0JIOUKH.

I') Ilpu moHOM COBMACHUU ABYX AJEP UM THYECKON (DOPMBI.

4. Vxaxure (pakTop, KOTOphI He BiHseT Ha 3(PQPEKTUBHOCTb PAOOTHI LEHTPAIBHO-
CUMMETPUYHOIO Pa3BETBUTEISI C OTPAKEHUEM:

A) Paguyc 3epkaina.

b) Yron Mexay BOJIOKHOM U OCBIO 3€pKaia.

B) [lmuHa BoJIOKHA.

I') lnamertp siipa BOJIOKHA U anepTypa.

5. Kakoill Tun u3 nepeyrcieHHbIX pa3BETBUTENEH CIYKUT JUISl TPYNIUPOBKU OTAEIbHBIX
JUIMH BOJIH B OJTHOM BOJIOKHE:

A) MynbTHUILIIEKCOPBI C pa3JeIeHUEM JJIMHBI BOJIH.

b) CapHble pa3BeTBUTEH.

B) Ontrueckuit koMMyTaTop.

I') LlenTpanbHO CUMMETPUYHBII pa3BETBUTENb C OTPAKEHHEM.

6. Uto OTHOCHTCS K BHEIIHUM IPUYMHAM BO3HUKHOBEHHUS IIOTEPb B BOJIOKOHHO-
ONTUYECKOM COEAVHEHUN?

A) bokoBoe cMmelieHre, 3a30p MEXIY CKOJIaMHU.

b) YrinoBoe paccornacoBaHne OpHeHTallMK OCEH, IIaJKOCTh TOBEPXHOCTH CKOJIA.

B) bokoBoe cMelenme, riaJKocTb MIOBEPXHOCTH CKOJIA.

I') bokoBoe cmelieHue, 3a30p MEXIy CKOJaMHM, YIJIIOBOE paccoriacoBaHUE OpUEHTALUU
oceil, rI1aJKOCTh MOBEPXHOCTH CKOJIA.

Tect Ne 4. BosokoHHo-onTH4Yeckue ycuiuteau. IIpumeHeHue ONTOBOJIOKHA B
TeJeKOMMYHHUKANMAX

1. Kakoii Buj BOJIOKHA MCIIOJIB3YIOT JUIs IEpeayuu TEJIEBU3MOHHOTO CUTHAJIA, B JTOKAJIbHBIX
CeTAX, KOMIBIOTEPAX?

A) B0oJIOKHO €O Cria’keHHBIM UHJIEKCOM.

b) BonokHO co cTyneHYaThIM HHACKCOM.

B) OnHOMO/10BOE BOJIOKHO.

I') Bece U3 nepeyncieHHbIX.

2. B kako#l H3 NEPEUYUCICHHBIX HWXKE OTpacieil BIEPBBIE BHEAPUIN BOJOKOHHO-
ONTUYECKYIO JINHUIO?

A) Meaununa.

b) TenexkoMMyHUKaLIUH.



B) Boennas otpacis.

I') KomnbrotepHast UHIyCTpUS.

3. Kakoe 13 npenMyniecTB ONTOBOJIOKHA JIEJIaeT €ro HanboJiee MoAXoAA1Ie nepenaroei
Cpelloil B 00J1aCTH TEIEKOMMYHUKAIUU?

A) Bricokas ckopocTh nepefauu nHbopMaIuu.

b) HeuyBcTBUTENBHOCTD K 3JIEKTPOMArHUTHBIM [TIOMEXaM.

B) Maunsiii Bec u MaJiblii pazmep.

I') BezonacHOCTh ¥ CEKPETHOCTb.

4. Kakas TOnojorus ucroib3zyercs B cetu crangapta FDDI?

A) mmHa.

b) «3Be3mar.

B) «kombio».

I') Bce BbIIeniepeyncieHHbIe.

5. MakcumainbHas cKopocTh niepeaun JaHHbIX B cetu SONET. ..

A) 100 M6/cex.

b) 10 I'6/cex.

B) 10 M6/cex.

I') Her npenena.

6. Kakue 13 ctannapToB JIOKaJIbHBIX KOMIBIOTEPHBIX CETEH SIBISIFOTCSI HECOBMECTUMBIMU
MEXITy COO0M?

A) 10 Base-F u 10 Base-T.

b) 10 Base-F u 10 Base-FB.

B) 10 Base-FL u 10 Base-FB.

I') 10 Base-T u 10 Base-FL.

KonTpoJbHbIe padoTsl 10 y4eOHOM NporpaMmme

Bapmanr 1.

1. Bprumcnure 3Ha4YeHUsT YMUCIOBOM amepTypsl NA W MaKCHUMaJbHOTO yrja BBOJA
W3IIyYCHUSI B BOJOKHO Omax IS CTYNEHUYATOTO BOJIOKHA C TapaMeTpamMu a) Heepn = 1,483,
nos = 1.479; 0) neepn = 1,483, nos = 1.460. Cnenaiite 000011aI01I1E BEIBOIBI.

2. PaccumraiiTe MeXMOOBYIO TUCIIEPCHUIO JUIsl CTYIIEHUYATOr0 BOJIOKHA C IMapaMeTpaMu a)
Heepn = 1,483, no6 = 1.479; 6) neepn = 1,483, nos = 1.460. OtBer BhIpaszute B HC/KM. Crhemaiite
BBIBOJI: KaK H3MEHSAETCS BEJIMYMHA MEXKMOJOBOM IUCIEPCUU TPH YBEIHMUEHUU YHUCIOBOM
anepTyphl.

Bapuanr 2.

1. KakoBa HamOonblias TOJIIMHA d IUIAHAPHOTO CUMMETPHYHOIO JMAJIEKTPUYECKOrO
BOJIHOBOJIa C MoKazarensiMu npenomiieHus ni = 1,50 u n2= 1,46, nus KOTOpPOro CyuiecTByeT
tonbko ogHa TE-Moma Ha mmuHe BosHBI Ao = 1,3 MxkM? KakoBo 4mcio MO, €clid MpH TOW ke
TOJILIMHE CJI0S 3aMEHUTH JUIMHY BOJHBI Ha Ao = 0,85 MKM?

2. Onpenenute YUCIO MOJI, KOTOpOe OYIeT paclpoCTPaHIThCA B IPAAMEHTHOM BOJIOKHE C
IuaMeTpoM cepareBuHbl 50 MKM U araMeTpoM 00010uku 125 MKM Ha aymmHe BOJHBI 1310 HM.
[Tokazarens npenomienus cepaueBunsl 1,490, nokaszarens npenomiaeHus ooonouku 1,485.

Bapuanr 3.

1. NmeeTcsa cTynmeH4YaToe BOJIOKHO C IOKa3aTejieM MpeaoMiIeHUs cepAaueBuHbl 1,46;
A =0,27%. Haiitu ntuameTp cepIieBUHBI BOJIOKHA, B KOTOPOM OYJET PacpoCTPaHITHCS TOIBKO
OoJIHa MoJia Ha qiuHe BOJHBI 1550 HM.

2. Ouenuts paccrostuue Lo, Ipy KOTOPOM XpOMATHYECKask U MOJISPU3ALMOHHAS MOJOBAs
JUCTIepCUsl CPaBHUBAIOTCS IO BEJIMYHMHE, €Clid KOd(PPUIMEHT XpOMATHUYECKON aucnepcuu

D =2 nic/(aM-kM), K03bQUIHEHT MONSPU3AIMOHHON MOI0BOH aucnepcu Dpmd = 0,5 nc/km'?, a



HMIMPHHA CIEKTpaJIbHOTO M3ny4deHus AL = 0,05 am.

3a4eTHO-IK3aMEeHAIMOHHBIE MAaTepuadbl [Jsi TNPOMEXKYTOYHOH  aTTecTAllMU
(3K3aMeH)

1. Knaccuduxanus u oOuiye cCBOWCTBA ONTUYECKMX BOJHOBOJOB. JlyueBoe M MOJI0BOE
onucanue. [loaspusanyst BOTHOBOAHBIX MO/ B IJIAHAPHOM CTYIIEHYAaTOM BOJIHOBOJE.

2. 'eomeTpuueckasi ONTUKA IUIAHAPHBIX CTYNEHYAThIX BOJIHOBOJOB. BOITHOBOIHBIE MO/BI
1 XapaKTePUCTUUECKOE YpaBHEHHUE IS OOBIYHBIX U HOPMHUPOBAHHBIX TIEPEMECHHBIX.

3. DJeKTpOMarHuTHasi TEOpHUs IUIAHAPHBIX CTYINEHYAThIX BOJHOBOAOB. llomepeunsie
JNEKTPUYECKUE U MAarHUTHBIE BOJTHOBOHBIE MOJIBI.

4. D¢ddexTuBHBINA TOKa3aTeNb MPETOMICHUS BOJHOBOIHBIX MO, 3P QeKTuBHas T1yOnHa
IPaJUEHTHOIO BOJIHOBO/IA, OIS PU3ALIS MO/,

5. BonHoBoaHble MOABI IUIAHAPHBIX TPAAUEHTHBIX BOJHOBOJAOB. HopMupoBaHHbIE
IIEPEMEHHBIE.

6. [IlpuGnmxeHHble METOIBI pacueTa IUIAHAPHBIX TPAAUCHTHBIX BOJIHOBOJIOB.
HopmupoBansble KpUBbI€ U YCIOBUS OJJHOMOJIOBOCTH.

7. TlpuOnikeHHbIE METOJBI pacueTa KaHAIBHBIX TPAJUEHTHBIX BOJHOBOIOB. MeTox
3(PeKTUBHOTO MOKa3aTEeNs IPEIOMIICHUSI.

8. HUcnonbs3oBaHre HOPMUPOBAHHBIX AMCHEPCHOHHBIX KPHUBBIX JUIsl aHaJM3a CBOMCTB U
BbIOOpA MapaMeTPOB KaHAJIbHBIX I'PAJAUEHTHBIX BOJIHOBOJIOB.

9. KananpHble rpaJlieHTHBIE BOJTHOBOBI C OJJHOMEPHOU U AByMepHOU auddy3ueii.

10. [TaccuBHBIEC U AKTUBHBIE KOMIIOHEHTHI HHTETPAJIBHO-ONTHYECKUX CXEM.

11. DnemenTHas 0a3za MHTETPabHO-ONTHYECKHX CXeM. MeETOoNbl pacueTa BHOCHUMBIX
HOTEPh B MACCUBHBIX BOJHOBOIHBIX 3JIEMEHTAX.

12. BBOJ-BbIBOA M3JIyUYEHHUSI B UHTETPAIIBHO-ONTHUYECKUE CXEMBI.

13. HMHTerpaJbHO-ONTUYECKHUE YCTPOWCTBA M ONTHUYECKHE HMHTETPAIbHBIE CXEMBI IS
CHUCTEM Tepeaaun U 00paboTKu HHGOPMAITUH.

14. Tlpunuun HampaBieHHOM CBsi3M. BoOJHOBOAHBIE HaIpaBIECHHBIE OTBETBUTEIH
MOIIIHOCTH HAa OCHOBE KaHAJIbHBIX IPAIUEHTHBIX BOJHOBOOB.

15. Pa3BeTBiieHUSI TPEXMEPHBIX ONTHYECKUX BOJIHOBOJOB. JIByXKaHaJIbHBIE AEIUTENN
MOIIIHOCTH HAa OCHOBE KaHAJIbHBIX IPAIUEHTHBIX BOJHOBOOB.

16. DnemenThl M3ruda KaHAIBHBIX TPAJUCHTHBIX BOJHOBOJOB. Pacder M3iydaTelbHBIX
MOTEPh Ha BOJHOBOAHBIX U3TH0ax.

17. Meronpl pacuera BHOCUMBIX HOTEph U 3((HEKTUBHOCTH Nepeaayd MOUIHOCTH B
BOJIHOBOJIHBIX ITepeceyeHusiX X- U Y -TUIIOB.

18. ®uznueckue OCHOBBI PACIPOCTPAHEHUS HU3IYUYEHHUS] B ONTUYECKUX BOJIHOBOAAX U
ONTHYECKOM BOJIOKHE.

19. MHOromMo10BbI€ ¥ OJJHOMOJOBBIE ONITHUECKHE BOJIOKHA. CTyrneHuYaThle U TPaJiMEHTHBIE
BoJIOKHA. YucnoBas aneprypa.

20. BonHOBOAHBIE MOJIbI M UX XapPAKTEPUCTUKU B ONITUYECKOM BOJIOKHE CO CTYIIEHYAThIM
npoduiem.

21. BOIHOBOJIHBIE MOJIbI U UX XapPaKTEPUCTUKHU B ONTUYECKOM BOJIOKHE C I'PaJIMCHTHBIM
npoduiem.

22. UndopmanioHHast EMKOCTh ONITUYECKOTO BOJIOKHA. Buibl aucnepcuu.

23. 3aryxaHue B OINTHUYECKMX BOJOKHAaX (KO3(QGUIUEHT 3aTyXaHUs, IMOIJIOIICHUE,
paccesinue, mpuMecHsbie 3 deKTor).

24. Jluctiepcusi B ONTHYECKUX BOJOKHAX (MOJOBasi, MaTepHalibHas, BOJIHOBOJHAS,
HOJIIPU3ALUOHHO-MO/I0BAsl, HEJIMHEWHAs).

25. DHepreTu4ecKre MOTEPU B ONITUYECKUX BOJIOKHAX.

26. Metoasl ronorpaduu B 3aa4ax 00paboTKH HHPOPMAITHIH.

27. Ilpenmenbl KpEeMHHUEBOM TEXHOJOTMM M O3JEKTPOHHOM KOMIIBIOTEPHOW TEXHHKHU.



B03MOKHOCTH 1 IEPCIEKTUBBI Pa3BUTHS ONTOMH()OPMALIMOHHBIX TEXHOJIOTHH.
28. brucTaOUIbHbBIE ONITUYECKUE U ONITOIEKTPOHHBIE 3JIEMEHTBHI.
29. ®OTOHHO-KPUCTAIUTMYECKUE CTPYKTYPBI M UX IPUMEHEHHE B ONTOMH(POPMATHUKE.
30. CoBpeMeHHOE COCTOSIHUE U NIEPCIEKTUBBI Pa3BUTUSL (POTOHUKH U ONTOMH(POPMATUKH.

Kputepun oneHuBanus pe3yibTaToB 00y4eHuUst

Onenka Kpurepuu orieHUBaHus 110 IK3aMEHY
OLICHKY «OTJIMYHO» 3aCIIy’KUBAET CTYACHT, OCBOUBILIUN 3HAHUS, YMEHUS,
Bricoknii KOMIIETEHIIH U TEOPETHUUYECKUI MaTepuan 0e3 mpoOesioB; BBITOTHUBIINT
YPOBEHB «5» BCE 3aJaHus, NPEAyCMOTPEHHbIE YYEOHBIM IUIAHOM Ha BBICOKOM
(oTnMuHO) KayeCTBEHHOM YpPOBHE; NPAKTUYECKHE HABBIKH NPO(ECCHOHATBHOTO

MIPUMEHEHHS OCBOCHHBIX 3HaHUN c(hOPMHUPOBAHBI
OIICHKY «XOPOIIIO» 3aCiTyKUBACT CTYICHT, MPAKTHYECKH IOJHOCTHIO

pr()I;ZiI}{,I/iZ» OCBOUBILIHHI 3HAHUS, YMEHUS, KOMIIETCHIIMU U TEOPETUYECKUI MaTepurall,

(xoporo) y4eOHbIE 3alaHusi HE OICHEHbl MAaKCHMAaJbHBIM YHCJIOM O0ajuioB, B
OCHOBHOM c(hOpMHUPOBAI MPAKTUUECKHE HABBIKU

IloporoBsiit OIICHKY <<y210BJ'IeTBOpI/ITej'IBHO» 3aCIIy’KMBaeT CTYIEHT, YacTHYHO C

YPOBEHB «3» npobenamu vOCBOI/IBIJ_II/II/I 3HAaHWUA, YMCHHUS, KOMIECTCHIUH U

(YTIOBIETBOpHTE TEOPETUUECKHI MaTepuai, MHOTHE YyueOHble 3adaHus IO HE

JTbHO) BBINIOMTHWI, JIMOO OHU OLEHEHbl YHUCIOM OalioB ONU3KUM K

MUHUMaJIbHOMY, HEKOTOPBIE TPAKTUUYECKHE HaBBIKU HE CHOPMUPOBAHBI
MuHMMaIIBHBIA | OLICHKY «HEYIOBJIETBOPUTEIBHO)» 3ACIIyKUBAET CTYICHT, HE OCBOMBLINI

YPOBEHB «2» 3HAHHS, YMCHUS, KOMIICTCHIIUN U TEOPETUICCKUN Marepuall, ydeOHbIC
(HeyZIOBNETBOPHU | 3a/laHUs HE BBHIMOJIHWI, IPAKTUYECKHE HABBIKUA HE CPOPMUPOBAHBI
TEJILHO)

OneHoUHBIE CpeACTBA Ui HMHBAJIUIOB W JIMII C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM UX MHIAWBUAYAIBHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH.

— IIpH HeOOXOAMMOCTH MHBAJIM/IAM H JIUI[AM C OTPaHUIEHHBIMU BO3MOKHOCTSIMH 37I0POBBSI
HPEOCTABIISACTCS JOMOJHUTEIBHOE BpeMs Il OATOTOBKM OTBETA Ha SK3aMEHE;

— IIpH TIPOBEJICHUH TPOLIEYPHI OIICHUBAHUS PE3YJIbTaTOB O0yUEHHSI MHBAIUIOB U JIUI] C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbsI IIPEIyCMATPUBAETCS MCIIOJIb30BAaHUE TEXHUYECKUX
CpeICTB, HEOOXOUMBIX UM B CBSI3HM C UX UHIWBUAYAITBHBIMUA OCOOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH JJIsl 00yUaKOIIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37]0POBbS
U WHBAJIUIOB TIPOLEypa OICHUBAHUS pE3yJNbTaTOB OOyUYeHHsS 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHUBaHUsI PE3yJbTATOB OOYUYEHHS WHBAIWIOB M JIUI[ C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSl IO JUCLUUIUIMHE (MOJIYJIIO) IpelycMaTpUBaeT IpeloCTaBICHUE
uHpopManuu B (opmax, JalNTHPOBAHHBIX K OTPAHWYCHUSM HUX 3/I0POBBS M BOCHPHUATHUS
UHpOpMALIUU:

J1iist T ¢ HApyIICHUSIME 3PEHHS:

— B [1€4aTHOW (hopMe YBEIIMUEHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

Jlnist a1 ¢ HapyIIEeHUsIMH CITyXa:

— B IIle4aTHOU opme,

— B (popMe PIIEKTPOHHOT'O TOKYMEHTA.

JUiist T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIIBHOTO arapaTra:

— B [1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcsi.



5. Ilepevennb y4eOHOI JIuTEpaTYpPbl, HHGOPMALMOHHBIX PECYPCOB U TEXHOJIOTHH

5.1. YyeOnas qureparypa

1. Marepuanbl U TEXHOJOTMM HHTErPAIIBHOM W BOJIOKOHHON ONTHUKHU [DJIEKTPOHHBIN
pecypc]: yue6. mocobue / A.W. Urnarees [u np.]. — Dnekrpon. gad. — Cankt-IlerepOypr: HUY
NTMO, 2009. — 78 c. — Pexxum goctyna:

https://e.lanbook.com/book/43662

2. [TanoB M.®. ®usnyeckne 0CHOBHI (DOTOHUKHU [ DIIEKTPOHHBIN pecypc] : yued. mocodue
/ M.®. ITanos, A.B. ConomoHOB. — DnekTpoH. naH. — Cankr-Ilerepoypr: Jlansb, 2017. — 564 c. —
Pexxum gocryna:

https://e.lanbook.com/book/92656

3. IIpoxopos B.I1. MonenupoBanue (puU3NKO-TEXHOJIOTHUESCKUX MapaMETPOB ONMTHYECKUX
noHOOOMeHHBIX BOJHOBOIOB / [IpoxopoB B.I1., AAxoBenko H.A. — Kpacnomap: Kybanckwii roc.
yH-T, 2014.

4. Canex b., Teiix M. Ontuka u potonuxa. [Ipunuunst u npumenenns. B 2 1. Ilep ¢ anrm.
B.JI.lep6oBa. — Jonronpyansnii: M3natensckuii Jom «MaTEmIeKT?, 2012.

5. CunopoB A.M. OcHoBBI POTOHUKH: (PU3HUECKUE TPUHIUITBI U METO/IBI IIPEOOPA30BAHHS
ONTHYECKUX CHTHAJIOB B YCTPOMCTBax (OTOHUKH [DNEKTPOHHBIH pecypc|: yued. mocobme —
OnektpoH. naH. — Cankt-IlerepOypr: HUY UTMO, 2014. — 148 c¢. — Pexum nocryma:

https://e.lanbook.com/book/70977

6. bapeioun A.A. DrekTpoArMHAMHUKA BOJIHOBEIYIIUX CTPYKTYp. Teopus Bo30yKIeHUS U
CBSI3U BOJIH [DJIEKTPOHHBIN pecypc| — DiekTpoH. naH. — MockBa: ®uszmatnut, 2007. — 512 ¢. —
Pexum nocryna:

https://e.lanbook.com/book/2106

7. UrnaroB, A.H. OnTosnexkTpoHrKka U HaHO(POTOHUKA: y4el. rmocodbue [DIeKTpOHHBIH
pecypc] — Onexrpon. gaH. — CI16: Jlanp, 2017. — 596 c. — Pexxum noctyma:

https://e.lanbook.com/book/95150

8. Jlapkun A.U., IOy ®.T.C. KorepentHas ¢ortonuka. M.: BUHOM. JlaGopaTtopus
3Hadui, 2009.

9. [lanoB M.®. ®u3nueckre OCHOBbI MHTErpajibHON onTUKU. — M.: Akanemus, 2010.

10. Cunopos A.W. Matepuanbl 1 TEXHOJIOTUN UHTETpaJIbHON ONTUKHU. Y4yeOHoe mocodue,
Kypc Jiekuuil [DnekrpoHHbiil pecypc]: yue0. mocobue / AWM. Cunopos, H.B. Huxonopos. —
OnextpoH. naH. — Cankt-Iletepoypr: HUY UTMO, 2009. — 107 c. — Pexxum pocryma:

https://e.lanbook.com/book/43788

11. Cunopos A.M. Martepuaibl 1 TEXHOJIOTUN BOJIOKOHHOM ONTUKU: OITHYECKOE BOJIOKHO
JUIs cucteM nepenadu nadopmanuu [Dnextponnsiit pecype] / AWM. Cunopos, H.B. HukoHopos.
— OnektpoH. naH. — Cankr-IlerepOypr: HUY UTMO, 2009. — 95 c. — Pexxum nocryna:

https://e.lanbook.com/book/40804

5.2. [lepuoauyeckas gureparypa

VYka3pIBalOTCSl  MEYaTHblE Mepuoaudeckue wu3nanus u3  «llepedyHs medaTHbBIX
NEePUOANYECKUX  UW3JaHuM, XpaHsmmxcs B ¢oune Hayunoit Oubmmoreku KyoI'Vy»
https://www.kubsu.ru/ru/node/15554, u/unm 3n1eKTPOHHBIE TEPUOANYECKUE U3/IaHUS, C YKA3aHUEM
azipeca caita 3JIEKTPOHHOU BEpCUHM KypHaJa, U3 0a3 MaHHBIX, JOCTYI K KOTOphiM uMmeeT Kyol'V:

1. Baser manneix kommnanuu «Yct Beroy http://dlib.eastview.com

2. Onexrponnas 6ubdmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnTepHeT-pecypchbl, B TOM 4YHCJie COBpeMeHHble MpodeccHOHATbHbIE 0a3bl
JAHHBIX M HH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Dy1eKTPOHHO-0UbMoTeuHbIe cucTeMbl (IBC):

1. DBC «IOPAUT» https://urait.ru/



2. 9BC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
3. BBC «BOOK.ruy» https://www.book.ru

4, OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snexktponnas 6ubnumoreka (HOB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXWBbI BEAYIIMX 3allaJHBIX HAYYHBIX KypHaJIOB Ha Poccuiickou
miaTdopme HaydHbIX xypHaaoB HOMKOH http://archive.neicon.ru
7. HamumonanbHas »nekTpoHHas OuOIMOTEKa (HOCTYH K OJEKTPOHHOW OHOIHMOTEKe
nuccepTaruii Poccuiickoit rocynapcerBerHoi ouonuoreku (PI'b) https://rusneb.ru/
8. Ilpesmnentckas 6ubamorexa uM. b.H. Enpriuna https:/ www.prlib.ru/
9. DmnektponHas kojuiekius Oxchopackoro Poccuiickoro @onaa
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks https://link.springer.com/
17. «Jlexktopuym TB» http://www.lektorium.tv/
18. YuuepcuteTckas nHpopmaimonnas cuctema POCCHUSA http://uisrussia.msu.ru
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HNudopMmanoHHblie CIPABOYHbIC CHCTEMBI:
1. KoncynwsranT Ilnroc — cipaBovyHast mpaBoBasi cucTeMa (IOCTyH MO JIOKAJIBHOM CETH ¢
KOMIIBIOTEPOB OUOTMOTEKH )

Pecypcbl cBoOOIHOTO 1OCTYNA:

1. AwmepukaHckas naTeHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/

2. TlomHbIe TEKCTHI KaHAACKUX auccepranuid http:// www.nlc-bne.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuUHHUCTEpPCTBO HAayKH U BhICIIEro oOpasoBanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbhblii opran «Poccuiickoe oOpazoBanue» http://www.edu.ru/;

6. Wudopmarnmonnas cucreMa «EIWHOE OKHO JOCTymna K 00pa3oBaTEIIBHBIM Pecypcam»
http://window.edu.ru/;

7. Enunas xomnexuus uudpoBblx 00pazoBaTeNbHbIX pecypcos http://school-
collection.edu.ru/;

8. denepanpHblil EHTP UH(OPMALIMOHHO-00PA30BaTENbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoext I'ocynapcTBeHHOTO MHCTUTYTa pycckoro s3bika uMeHu A.C. Ilymkuna
«O06pa3zoBanue Ha pycckom» https://pushkininstitute.ru/;

10. CropaBouyHO-uH(pOpMalMOHHBIN NopTall «Pycckuii sa3b1k» http://gramota.ru/;

11. Cnyx0a TeMaTH4eCKHX TOJIKOBBIX clioBapeit http://www.glossary.ru/;

12. CnoBapu u sanmkiIonenuu http://dic.academic.ru/;

13. O6pazoBarenbHblil mopran «Yyebay http://www.ucheba.com/;




14. 3axosonpoekt «O06 obpaszosaunu B Poccutickoit @eneparnmy. Bompockl # OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

Co0OcTBeHHbIE 3JIeKTPOHHBIE 00pa3oBaTe/bHbIe U HHGOPMALIMOHHbIE PecypChl

KyoI'Y:

1. Cpena MoxynpHOTO AMHAMHUYECKOro odydenus http://moodle.kubsu.ru

2. baza y4eOHBIX IUIaHOB, Y4eOHO-METOANUECKUX KOMIUIEKCOB, MyOIHUKaIHi 1
koH(pepeHuuit http://mschool.kubsu.ru/

3. bubmnoteka nHPOPMAMOHHBIX peCypcoB Kadeapbl HHGOPMAITMOHHBIX
0o0pa3oBartesbHbIX TeXHOJIOTUH http://mschool.kubsu.ru;

4. DnexTpoHHbIN apxuB nokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

5. DnexTpoHHbIE 00pa3oBaTeNbHBIC pecypchl Kadeapbl WHPOPMALMOHHBIX CHCTEM U
TexHoJIOTHI B 00pa3oBanuu Kyol'Y u Hayuno-metoanueckoro xxyprana "[IIKOJIbHBIE I'O1bI"
http://icdau.kubsu.ru/

6. MeToauuecKkue YKazaHnus AJasd oﬁyqaloumxm M0 OCBOCHHUIO JUCIUITJINHBI (MO[[yJ'Iﬂ)

Jlexuus siBsieTCst OAHOM U3 (HOpM H3YUECHHUSI TEOPETUUECKOT0 MaTepHasia 1o TUCIHUILIIHHE.
B xo/e 1eKnoHHOro Kypca NpoBOANUTCS U3J10)KEHNE COBPEMEHHBIX HAYYHBIX [TOJIX0A0B U TEOPUH.
B rterpamy i KOHCIEKTUPOBAHMSA JIEKIUH HEOOXOOUMO HWMETh IMOJIs, TJe IO XOIy
KOHCIIEKTUPOBAHMsI JIEJIAl0TCsl HEOOXOAUMbIE IOMETKH. 3alMCH 10JIKHbI ObITh H30UpaTEIbHBIMH,
IIOJIHOCTBIO CIIEAYET 3alUChIBATh TOJIBKO ONpezesieHus. B KOHCIEKTe NPUMEHSIOT COKpallleHue
CJIOB, YTO YCKOpsSIET 3amuch. Bompocsl, BO3HMKAmOIIME B XOJA€ JIEKIHH, PEKOMEHIYEeTCs
3alMChIBaTh HAa TMOJNAX M TII0CJII€ OKOHYAHHWS JIEKIMH OOpaTuThCsl 3a pa3bsCHEHHEM K
npenojasarento. Heo6xonuMo akTUBHO paboTaTh C KOHCHIEKTOM JIEKIMM: IOCIE€ OKOHYAHUS
JIEKLMU PEKOMEHYETCs IIEPEYUTATh CBOU 3aIIMCH, BHECTHU IIONIPABKU U JONOJHEHUS.

OpHMM U3 OCHOBHBIX BUJIOB JIEATEIBHOCTH CTYJEHTA SIBJISIETCA CaMOCTOsATENbHAs padoTa,
KOTOpasi BKJIFOYAeT B ce0sl M3yyeHHe JEKIIMOHHOI0 MaTepuaia, y4eOHHUKOB U y4eOHbBIX TOCOOUH,
MOJIFOTOBKH K BBITIOJHEHHIO J1a00paTOPHBIX padboT U 0(OPMIIEHUIO TEXHUYECKUX OTYETOB 110 HUM,
a TaK)Ke MOJAIOTOBKU K IPAKTUYECKUM 3aHATUSAM M3YYEHHMEM KPAaTKOH TEOpUH B 3aJaYHUKAX U
pELIeHUH JOMAaTHUX 3aJaHUi.

MeTtoanka caMOCTOSTEIbHOM pabOThI MPEIBAPUTEIBHO PA3bACHIETCS MPEroiaBaTesieM U
B TOCJEAYIOUIEM MOXXET YTOUHATHCA C Y4YETOM HHIUBUAYAIbHBIX OCOOCHHOCTEH CTYIEHTOB.
Bpemst u mecto caMOCTOATENIbHONW pabOThl BBIOMPAIOTCS CTYJEHTAMHU MO CBOEMY YCMOTPEHUIO
IUTAHUPOBAHKUE BPEMEHU HAa CAMOCTOATEIbHYIO paboTy, HEOOXOAMMOro Ha U3yUYE€HUE HACTOALIEH
JUCLUIUIMHBL, CTYyAE€HTaM JIydlle BCEro OCYILIECTBJIATh PAaBHOMEPHO Ha BECh CEMECTP,
peycMaTpuBasi IpyU 3TOM PEryJIIpHOE NOBTOPEHHE MTPOUJICHHOIO MaTepuaa.

CamocrosTenbHy0 padoTy HaJl TUCUUIUITMHON ClIeyeT HAYMHATh C U3YUYEHUS IPOrpaMMbl,
KOTOpasi COJEP’KUT OCHOBHbIE TpPeOOBAHMS K 3HAHMSIM, YMEHHMSIM MU HaBbIKaM OO0y4YaeMbIX.
O0s3atenbHO clieyeT BCIOMHUTh PEKOMEH AN [IPETo1aBaTes, JaHHbIe B X0/ YCTaHOBOUHBIX
3aHATUNA. 3aTeM clleqyeT NPUCTYNaTh K H3YYEHHMIO OTAEIBHBIX pa3/ieJlOB U TEM B IOPSAIKE,
IIPElyCMOTPEHHOM IIPOrPaMMOM.

[lonyuuB mpencraBieHne 00 OCHOBHOM COJEpXaHUM pas3zesia, TEeMbl, HEOOXOAUMO
U3yYuTh MaTepHaj MO TeMe, M3JIOXKEHHBbIH B yueOHuke. LlenecoobpazHO COCTaBUTH KpaTKUi
KOHCIEKT MJIM CXEMY, OTOOpaKarollyl0 CMBICI U CBSI3M OCHOBHBIX MOHSATUM JTaHHOTO pa3jena u
BKJIIOYEHHBIX B HEro TeM (win Oojee MNPOAYKTUBHO — JIONMOJHHUTH KOHCIEKT JICKLUH).
OO0s13aTeNbHO CIIeAyeT 3alKChIBaTh BO3HUKILIKE BOIPOCHI, HAa KOTOPbIE HE YJAIOCh OTBETHUTH
CaMOCTOSITENIBHO.

Heo0xo1umMo n3y4uTh COMCOK PEKOMEHI0BAaHHOW JINTEPATypbl U yOSTUTHCS B €€ HaJTu4uu
B JIMYHOM NOJIb30BAHUU WIM B IMOJAPa3AEICHUAX OMOIMOTEKH B OyMa)KHOM WJIM 3JIEKTPOHHOM
Bujie. Bcro 0CHOBHYIO y4eOHYIO IUTEpaTypy JKeJaTelbHO U3ydaTh C COCTaBICHUEM KOHCIEKTA.
UreHne nuTepaTyphl, HE COIPOBOXKIAEMOE KOHCIEKTUPOBAaHUEM, MaJIO Pe3yJbTaTUBHO. Llenp



HAIMCaHMsI KOHCIIEKTA 10 AUCLUILTHHE — c(POPMHUPOBATH HABBIKH IO MOUCKY, OTOOPY, aHAIU3Y U
dopMynHrpoBaHUIO yueOHOTO MaTepraia. DTH HAaBBIKK 00s3aTEIIbHBI T JIF0OOTO CHEeHAINCTA C
BBICIIMM OOpa30BaHHEM HE3aBUCHUMO OT BBIOpAaHHOTO HampabiieHus. Hamucanume KoHCHeKTa
JIOJKHO OBITH TBOPYECKHM — HYKHO HE IEPETHCHIBATH TEKCT U3 HCTOYHUKOB, HO MBITATHCS KPATKO
u3JlaraTh CBOMMHM CJIOBAMM COJEpPKAaHUE OTBETA, MPU 3TOM MAKCHUMAJIBHO €r0 CTPYKTYpPUDPYS U
UCIIOJIB3YSl CUMBOJIBI M yCIIOBHBIE 0003HaueHus (B ’ToM Bam noMoryT Bonpochl, BBIHOCUMbIE Ha
TEeCTHUpOBaHUE U FK3aMeH). KonupoBaHue u 3ayuyuBaHUE HEOCMBICICHHOIO TEKCTa TPYJOEMKO U
1o OOJBIIOMY CUETy HE MMEET MMO3HABaTEIbHOW M MpakTHuecKoil neHHoctu. [Ipu pabote Hax
KOHCIIEKTOM 00f3aTeNbHO BBISBJSIIOTCS M OTMEYAIOTCS TPYIHBIE MJII CaMOCTOSITENIBHOTO
U3yUYEHHs] BOIPOCH], C KOTOPHIMH YMECTHO OOpaTUTBHCS K MPENoJaBaTeN0 NpU MOCEHICHUU
3aHATHH W KOHCYJbTAIlMN, THOO0 B MHIUBHUAYyaIbHOM Topsiake. [Ipu uTeHun yueOHON 1 HAydYHOH
JUTEpaTypbl HEOOXOIMMO BCErJa CIEAUTh 3a TOYHBIM M IIOJHBIM IOHUMAaHHEM 3Hau€HUs
TEPMUHOB U COJICPKAHUs IIOHIATHI, UCIIOJIb3yEMBIX B TEKCTE. Beeraa cienyer yTouHsATh 3HaYeHUs
0 CJIOBApSIM HJIM SHLIMKIONEANSAM, IPH HEOOXOAMMOCTH 3aITUCHIBATD.

ConpoBoXKJIeHUE CaMOCTOSATEIbHONH Pa0OTHI CTYJEHTOB MOXET OBITh OpPraHU30BAHO B
CIEeIYIOIHX opMax:

— COCTaBJICHHEM WHJUBUYaJbHBIX IIJJAHOB CAMOCTOSITENLHOM pPa0OThI KaXXJIOro U3
CTYZICHTOB C YKa3aHHEM TE€MbI U BUJIOB 3aHATHHA, ()OPM U CPOKOB MPECTABICHHUS PE3YIIbTATOB;

— TPOBEJCHHEM KOHCYJNbTAUWN (MHIWBUIYaNbHBIX WJIM TPYIIOBBIX), B TOM YHCIE C
NPUMEHEHHUEM JIUCTAHIIMOHHOM Cpebl 00yUCHHS.

Kputepuii ouenku 3¢ (heKTUBHOCTH CaMOCTOATEIbHON pabOThI CTYIEHTOB (hopMHpyeTcs B
X0/JI€ IPOMEKYTOUYHOI0 KOHTPOJISI IIPOLIECCA BBIIIOJIHEHUS 3aJaHUI U OCYILLIECTBIISIETCA HA OCHOBE
pa3IMYHBIX CIIOCOOOB B3aMMOJCHCTBHS B OTKPBHITON MH(OPMALMOHHON cpele M OTpa)kaeTcs B
nporiecce GOPMHUPOBAHUS TAK HA3BIBAEMOT'O «IJIEKTPOHHOTO OPTHES CTYICHTaY.

B cooTBeTCTBUY € 3TUM IIPU IPOBEACHUU ONIEPATUBHOTO KOHTPOJISI MOTYT HUCIOIB30BATHCS
KOHTPOJIBHBIE ~ BOIIPOCBI K COOTBETCTBYIOLUMM  pa3fellaM  OCHOBHOW  JIMCLUIUIMHBI
«OnrouHpopMaTuka.

KonTponb ocymecTBisercs NOCPEACTBOM TECTUPOBAHMS CTYIEHTOB I10 OKOHYAHHUH
U3Yy4YEHUS T€M Y4EOHOMN AUCUUIUIMHBI U BBIIIOJHEHUS TUChbMEHHBIX KOHTPOJIbHBIX padoT.

CorpoBoXxieHIE CaMOCTOSATEIbHON PabOThI CTYAECHTOB TaKXKe OPraHU30BaHO B CIEAYIOIINX
dbopmax:

— BBIIIOJIHEHHUE CEMECTPOBON KOHTPOJIBHOM pabOoThI 110 UHAMBHYaJIbHBIM BapHaHTaM;

— YCBOEHHE, JOTIOJIHEHNE U BHUKAHUE B pa30upaeMble pa3aesibl AUCUUIUIHHBI TPU TOMOIIH
3HAHUH, NIOJyYaEeMBbIX 10 CPEACTBAM U3YUEHMSI PEKOMEHAYEMOU JIMTEPATYPhl U OCYILECTBIISIEMOE
yTeM HanucaHus pedepaTuBHbIX padoT;

— KOHCYJbTAllMM, OPraHU30BaHHBIC Ui Pa3bsICHEHUS MPOOJEMHBIX MOMEHTOB MpHU
CaMOCTOSITEJIbHOM WM3Y4YEHMM T€X WJIM MHBIX acleKTOB pa3zesioB yCBauBaeMoil MH(poOpMaluu B
JUCLUIUINHE.

K cpenctBam obecrieyeHus OCBOEHHS AUCHUIUIMHBI «OnTouH(OpMaTHKay TaKxKe
OTHOCHUTCS 3JIEKTPOHHBIN BapHaHT yueOHOTo NOocoOus MO JaHHON JUCHUIUIMHE, BKIOYAIOLINN B
ceost:

— JIEKIIMOHHBIN KypC TUCHMITIMHBI « ONTOMH()OPMATHKAY;

— KOHTPOJIbHBIE BOIIPOCHI 10 KaXKJI0MY pa3zenly yueOHOM TUCIUILINHEI,

— CIIMCOK 3a/1a4 [0 KaXI0MY pa3Jiesly yueOHOH TUCIUITIIHHBI.

K cpenctBam obecrieyeHus OCBOEHHS AUCHUIUIMHBI «OnTouH(OpMaTHKay TaKxKe
OTHOCATCS HJIEKTPOHHBIE BAPUAHTHI JONOTHUTEIbHBIX YU€OHbIX, HAYYHO-TIOMYJISIPHBIX U HAYYHbIX
U3JaHUU 110 JaHHOU NUCIUILINHE.

K mpakTuyeckuMm 3aHATUSAM HEOOXOJUMO TOTOBUTCS NPEABAPUTEIBHOIO, /0 Hayaia
3aHsaTUd. HeoOXxonnMo O3HAKOMMTCSA C KpaTKOM TeopHed B pEeKOMEHIOBAHHOM 3aJJauHUKE I10
COOTBETCTBYIOLIIEH TeMe M MpopadoTaTh MNPUMEPbl pPELICHUH pa300paHHBIX B 3aJauHUKE
yOpaxHeHuil. Bxoae MmoAroToBkH, Tak k€ ClIeAyeT BECTH KOHCIIEKTHPOBAaHUE, a BO3HUKILINE



BONPOCHl 3aJaTh BeIylIeMy IPENoJaBaTe/Il0 B Hayalle MPAKTUYECKOTO 3aHITHS WIH B
KOHCYJIBTAIIHOHHOU (popme.

K naGopaTopubiM paboTam ciaenyeT HOArOTOBUTHCS MPeBAPUTEIHLHO, 03HAKOMUBIIUCH C
KpaTkod, HO crhenuduyeckod Teopuei, pa3MENICHHOH B COOTBETCTBYIOLIEH METOJHYKE.
PexoMenayeTcs 03HaKOMUTBCS 3apaHee U C METOJIMYECKUMU PEKOMEHIALUSIMU 10 MPOBEACHUIO
COOTBETCTBYIOLIIEH J1aboparopHoil paboTBl, W B cioy4ae HEOOXOJUMOCTH IIPOBECTH
IpeBapUTeNIbHbIE PACUETHI.

B ocBoeHMH TUCHMITIMHBI MHBAJIMAAMHU M JIMIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3I0pOBbSl OOJIBIIIOE 3HAYCHUE HWMEET WHIAMBUIyaJbHAs yueOHas pabora (KOHCYJIbTAIMH) —
JIOTIOJTHUTEIBHOE Pa3bsICHEHUE Y4eOHOr0 MaTepHaa.

WnnuBuayanbHble KOHCYJbTAlMM 10 TPEAMETY SBISIOTCS BaXXHBIM  (PakToOpoM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AUN 00yUEHHsI U YCTaHOBIICHUIO BOCIIMTATEILHOIO KOHTAKTa
MEXIy IMpernojaBaTesieM W O00yYarollMMCS WHBAJIUIAOM WU JIMIOM C OrPaHUYEHHBIMU

BO3MOXHOCTAMHU 310POBbA.

7. MaTepuajibHO-TeXHHYECKOe o0ecneyeHre Mo TUCHHILTHHE (MOTYJII0)

HanmernoBanue crienuaibHbIX
TMOMEIICHUI

OCHAIIEHHOCTD CIIEIHATBLHBIX
TOMEIICHHI

[lepeueHb TUIIEH3MOHHOTO
MPOrPAaMMHOT0 00eCIeUeHUs

VYueOHble ayUTOpUU JUIst
MIPOBEACHUS 3aHATUH JEKIIMOHHOTO

Meobernb: yaeOHas MeOeib
TexHUYeCKHE CPeACTBA 00YUCHUSL:

COOTBETCTBYIOIIUM IIPOTPAMMHBIM

1. OmnepanuonHas cucrema MS
Windows (© Microsoft Corp.).

tuna (ayn. 205¢, 209¢ ) JlexunonHas aymuropus, | 2. HMHTerpupoBanHOe  oduCHOE
OCHaIlleHHAs Mpe3eHTAIMOHHOH | mpuimoxkeane MS  Office (©
TEXHUKOH  (mpoekTop,  3kpaH, | Microsoft Corporation).
KOMIBIOTEP/HOYTOYK) u | 3. [IporpammHOe obecrieueHue st

OpPTaHM3alMd  YIPaBIEMOTO M|

obecneuennem (I10), a Takxke | GezomacHOro Hoctyna B IHTEpHET.

JIOCTaTOYHBIM konuuectBoM | 4. [IporpamMmHoe obecriedeHue st
nocamoyHblx  Mect: Ne  209c | Oe3omacHoii paboTsI Ha
(mpoexktop EPSON EB-1776W), | koMmmbroTepe - (hainoBsIi

Ne 205¢ (mpoextop SANYO PLC-
SW20A).

AQHTUBUPYC, MOYTOBHIH aHTHBHPYC,
Be0-aHTUBHPYC U CETEBOM IKpaH.

5. Cucrema KOMIIBIOTEPHOI
MAaTeMaTUKH MATHCAD c
HEO0OXOJUMBIMU NaKeTaMH
pacIIupeHui © Parametric
Technology Corporation).

6. Cucrema KOMITBIOTEPHON
marematnkn MATLAB + SIMULINK
¢ HeoOXomMMbIMU TyJ100kcamu (© The
MathWorks).

COOTBETCTBYIOIIUM IIPOTPAMMHBIM

VYueOHble ayIUTOpUHU st | MeOenb: yueOHas Me0Oenb 1. OnmnepamuonHas cucreMa MS
MIPOBEACHUS 3anatuil | Texunueckue cpencrsa ooydenus: | Windows (© Microsoft Corp.).
CEeMHMHApCKOTO THIIA, TPYIIOBBIX M | AyAWTOpUs OCHamieHHas TpeMms | 2. VHTerpupoBaHHOEe  oducHOE
WHIUBHUIYAIbHBIX ~KOHCYJBTallMd, | MEJIOBBIMH ~ WJIM  MapKepHbIMHU | mpwiokeHne MS  Office (©
TEKYLIETO KOHTPOJISI U | JOCKamH, npe3eHTarmonHoi | Microsoft Corporation).
POMEKYTOUHOM aTTeCTallMd | TEXHUKOM  (mpoektop,  9kpaH, | 3. [IporpammHoe obecrieueHue AJIs
(aym._205c, 206¢, 207¢, 209¢ ) KOMIBIOTEP/HOYTOYK) ¥ | OPTaHU3AIlMH  YTPABIIEMOTO U

Oe3omacHoro nocryna B VlHTepHeT.

obecneuenmem (I10), a Taxxke | 4. [IporpammHOe obecriedeHne s
JIOCTaTOYHBIM KOJMYECTBOM | O€30I1acHON paboThl Ha
mocagoyHbix  MecT: Ne  209c | xommbioTepe - (haitnoBeiid

(mpoextop EPSON EB-1776W),
Ne 205¢ (mpoexkrop SANYO PLC-
SW20A).

AQHTUBUPYC, MOYTOBBIH aHTHBHPYC,
Be0-aHTUBHPYC U CETEBOM IKpaH.

5. Cucrema KOMIIBIOTEPHOH
MaTeMaTUKU MATHCAD c
HEOOXOANMBIMH MaKeTaMH
pacIIupeHui © Parametric
Technology Corporation).




6. Cucrema KOMITBIOTEPHON
Marematuku MATLAB + SIMULINK
¢ HeoOxomumbMu Tyi100kcamu (© The
MathWorks).

KOJIMYECTBOM ITOCAIOYHBIX MECT:
Ne 205¢ (mpoekxtop SANYO PLC-

YueOHbIE ayIUTOpUN st | Mebenb: yaebHas meOenb 1. OmnepammonHas cucrema MS
mpoBeaeHus abopatopHbx pabot. | Texanueckue cpenctBa ooydenus: | Windows (© Microsoft Corp.).
Jlabopatopust 205¢ JlabopaTtopusi, ykoMIUleKTOBaHHas | 2. VHTerpupoBaHHOe  OQHCHOE
CICIMAIM3UPOBAHHOW MeOenbio u | mpuwioxkenne MS  Office (©
TEXHUYCCKUMU cpenctBamu | Microsoft Corporation).
o0y4eHus u pabotsr: | 3. [IporpaMmHOe obecriedeHue [uist
NIPe3eHTa[IOHHON TEXHUKOH | OpraHM3allii  YIpaBIsIEeMOTO |
(mpoekTop, 3KpaH, KoMIBIOTep / | Ge3omacHOro nocryma B MIHTepHeT.
HOYyTOyK) W  cootBercTBYIOmMM | 4. [IporpammHoe obecrieueHue AJIst
HPOrPaMMHBIM obecnieueHreM | Oe30MacHOM paboThI Ha
(ITO), a Takke [AOCTaTOYHBIM | KOMITBIOTEpE - (hattmoBBIH
KOJIMYECTBOM ITOCAJIOYHBIX MECT: AQHTUBHPYC, MOYTOBBIA aHTHBHUPYC,
Ne 205¢ (mpoextop SANYO PLC- | BeO-aHTHBHPYC H CETEBOI SKpaH.
SW20A). 5. Cucrema KOMIBIOTEpHOH
MaTeMaTUKU MATHCAD c
HCO6XOJII/IMLIMI/I IIakeTaMu
pacmmpeHuit (© Parametric
Technology Corporation).
6. Cucrema KOMITBIOTEPHOM
maremarriku MATLAB + SIMULINK
¢ HeoOxomuMbMu Tys100kcamu (© The
MathWorks).
VYueOHble ayIUTOpUU i | Mebens: yueOHas Mebenb 1. OmnepanuonHas cucreMa MS
KYpCOBOTO npoextupoBanns | Texamueckue cpencrsa odyderus: | Windows (© Microsoft Corp.).
(BBITIOJTHEHNUS KyPCOBBIX paboT) JlabopaTtopus, ykoMmIuiekToBaHHas | 2.  VHTerpupoBaHHOe  oduCHOE
CHeNHaIn3upOBaHHOW Mebenbio u | mpmiaoxkenne MS — Office (©
TEXHUYCCKUMU cpenctBamu | Microsoft Corporation).
o0y4eHus u pabotsl: | 3. [Iporpammuoe obecrieueHue st
NIPe3eHTa[IOHHON TEXHUKOH | OpraHM3allii  YIpaBIsIEeMOTO |
(mpoekTop, 3KpaH, KoMmbioTep / | O6ezomacHoro gocryma B MHTEpHET.
HOYTOYK) u cooTBercTByrommM | 4. [IporpaMMHOe obecriedeHue Juist
HPOrPaMMHBIM obecnieueHneM | Oe30MacHOM paboThI Ha
(IT0), a Takke [OOCTAaTOYHBIM | KOMIIBIOTEPE - (haftmoBBIH

AQHTHBHPYC, TOYTOBBI aHTHBHUPYC,
Be0-aHTHBHPYC U CETEBON IKpaH.

SW20A). 5. Cucrema KOMIBIOTEPHON
MaTeMaTHUKH MATHCAD c
HeOGXOJII/IMbIMI/I IIakeTaMu

pacIIupeHu (© Parametric
Technology Corporation).

6. Cucrema KOMITBIOTEPHOM
maremarriku MATLAB + SIMULINK
¢ HeoOXomMbIMU TyJ100kcamu (© The
MathWorks).

Jis  camocToATenbHOW  pabOThl  OOy4arOHmIMXCsS  MPEAyCMOTPEHbl  [OMEIIEHHS,
YKOMIUIEKTOBAaHHbIE CHEIMAIM3UPOBAHHON MeOeblo, OCHAILIEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXXHOCTBIO MOJKIIOUEHUS K ceTh «VHTepHEeT» M 00eCIeyeHneM JOCTYIa B JIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCHUTETA.

OcCHaIEeHHOCTh ITOMEIICHUH IS
CaMOCTOSTEIIEHONU Pa0OTHI

HaunMmeHoBaHNEe mOMEIEHUN I
CaMOCTOSITEIIEHOW PaOOTHI

HepequL JIMICH3HUOHHOTI'O
MIporpaMMHOTO obecreueHus

oOyJarommuxcs o0yJaromuxcs
[Momemenne ans camoctosTenbHON | Mebens: yueOHas MeOenb 1. OmnepauuonHas cucrema MS
paboTs!l o0yuaromuxcs (untanpHed | Kommiekr — cnernmammsupoBannoit | Windows (© Microsoft Corp.).

3as1 HaydHo# OMOJIHOTEKH) MeOeNH: KOMITBIOTEPHBIC CTOJIBI




OobopynoBanue: KOMITbIOTEpHAs
TEeXHHKa C IOOKIIOYCHHEM K
HHPOPMALOHHO-
KOMMYHUKalMOHHON
«HTEpHET» M IOCTYIIOM B
JJIEKTPOHHYIO  WH(OpPMALMOHHO-
00pa30BaTEIIbHYIO cpeny
00pa3zoBaTeNbHOM  OpraHU3aluH,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
o0opynoBaHue, 00OeCIICUMBAOIIEE
JOCTyl K  CeTH  HWHTEpPHET
(mpoBomHOE COCIIHCHHUE u
0ecrnpoBOHOE  COCAMHEHHE 10
TexHojoruu Wi-Fi)

CCTH

2. HWHaTerpmpoBaHHOEe  OQHUCHOE
npwiokeane MS  Office (O
Microsoft Corporation).

3. IIporpammHOe obecriedeHue Ayt
OpraHu3alUM  yNpPaBIAEMOro |
6e3omnacHoro nocryna B IHTEepHeT.
4. TIporpamMMHOe oOecrieueHue st
6e3omnacHoi paboTsI Ha
KOMIIBIOTEpE - (haiinoBeIi
AQHTUBUPYC, MOYTOBHIH aHTHUBHPYC,
BeO-aHTHUBHUPYC U CETEBOI IKpaH.

5. Cucrema KOMIBIOTEPHOU
MAaTeMaTUKH MATHCAD c
HEOOXOANMBIMH MaKeTaMH

paciIupeHui (© Parametric
Technology Corporation).

6. Cucrema KOMITBIOTEPHOM
maremarriki MATLAB + SIMULINK
¢ HeoOXomMMbIMH Ty 100kcamu (© The
MathWorks).

[MomereHne Uil caMOCTOSATENBHOI
paboTsl o0yyJarommxcst
(aym._205C )

Meobernb: yaeOHas MeOeb
KoMmmekt  cnenuanu3upoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITBIOTEpHAs
TEXHHKA C MOJKIIOYCHHEM K
HHPOPMAITOHHO-
KOMMYHUKalMOHHON
«HTEpHET» M IOCTYIIOM B
JNIEKTPOHHYIO  UH()OpPMALMOHHO-
00pa30BaTEIILHYIO cpeny
00pa3zoBaTeNbHOM  OpraHU3aluH,
BeO-KaMephl, KOMMYHHKAI[HOHHOE
o0opynoBaHue, 00OECIICUHBAOIIEE
JOCTYH K  CEeTH  HMHTEpHET
(mpoBoHOE COeIMHEeHNE u
0ecnpoBOJHOE  COENMHEHHE 10
texHojoruu Wi-Fi)

CCTH

1. OmnepanuonHas cucrema MS
Windows (© Microsoft Corp.).

2. HnrerpupoBanHoe oducHOE
npwioxkeane MS  Office (O
Microsoft Corporation).

3. IIporpammHOE OOecIieYeHue st
OpPTaHM3alMd  YIPaBIAEMOTO M|
6e3omacHoro gocryna B MIHTEpHeT.
4. IlporpammHOe oOecriedeHne s
6e3omnacHoi paboTsI Ha
KOMIIbIOTEpE - (haitnoBeiii
AQHTHUBUPYC, MOYTOBHIH aHTHBHPYC,
Be0-aHTUBHPYC U CETEBOM IKpaH.

5. Cucrema KOMIIBIOTEPHOI
MAaTeMaTUKH MATHCAD c
HEOOXOANMBIMH MaKeTaMH
pacIIupeHui © Parametric
Technology Corporation).

6. Cucrema KOMITHIOTEPHON
marematnkn MATLAB + SIMULINK
¢ HeoOXomMMbIMU TyJ100kcamu (© The
MathWorks).




