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1 ey n 3axa4 M3y4YeHUs JUCHHUILIMHBI (MOIYJIsA)

1.1 Leab ocBOEHUSA TN CHUATIIAHBI

OnTtoundopmatuka — 3TO Hauboiee JAMHAMHUYHO pAa3BUBAIOLIEECS HaIlpaBlICHUE
(boTOHMKH, OTpeeNtolIee IPOrPecc MUPOBOI HAyKU M TEXHUKH, CBA3aHHBIN C UCCIIEJOBAHUEM,
pa3paboTKOl, CO3AaHMEM M HKCIUTyaTalMeil HOBBIX MaTepHaJiOB, TEXHOJIOIMH, MpUOOpPOB U
YCTPOWCTB, HANpaBICHHBIX Ha Mepefadyy, IpueM, o0pabOTKy, XpaHEHHE M OTOOpakeHue
uH(pOpMallMd Ha OCHOBE ONTHYECKUX TexHojorui. OnromH(popMaTHKa OPHUEHTUPOBAHA Ha
MHTErPaUI0 ONTHYECKUX, MH(POPMAITMOHHBIX U TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

OcHOBHasl 1IeNb MpenofaBaHus JAUCLUUIUIMHBI — TOJYyYEHUE MarucTpaHTaMu 0a30BBIX
TEOPETUYECKUX 3HAHUM M IPAKTHUUECKUX HABBIKOB, IO3BOJIIOIIUX IPOBOAUTH MOJEINPOBAHUE
CUCTEM CBsI3u M 0O0paOOTKM HUHGPOpPMANUHU, a TaKXKE TEIEKOMMYHHKAI[MOHHBIX CHUCTEM C
MCIIO0JIb30BAHUEM COBPEMEHHBIX ONTUYECKUX TEXHOJIOTHH.

1.2 3agaun TUCHUILTAHEI

3amayaMy OCBOCHUS AUCIUTUTMHBI «ONITOMH(POPMATHUKAY SBIISTFOTCSI:

— MOJy4YeHHEe TyOOKUX 3HAHWN MO ONTUYECKOW (DM3HMKE U ONTUYECKOW MH(OpMATHUKE,
ONTHYECKOMY  MaTepPHAIOBENCHNUI0,  (QYHKIIMOHAJBHBIM  YCTPOMCTBAM U CHUCTEMaM
onTOMH(GOPMATUKHU, TEXHOJIOTUAM (HOTOHUKH;

— MoJTy4eHue 0a30BBIX TEOPETUUECKUX 3HAHUHN U MPAKTUUYECKUX HABBIKOB, TO3BOJISIONINX
MPOBOANTH MOJICTTUPOBAHUE CUCTEM CBSI3H U 00paboTKK HHGOpMaIuy;

— MoJTy4eHue 0a30BBIX TEOPETUUCCKUX 3HAHUHN U MPAKTUYECKUX HABBIKOB, TTO3BOJISIONINX
MPOBOJIUTH MOJEIMPOBAHUE TEIEKOMMYHUKAIIMOHHBIX CUCTEM C UCIOJIb30BAHUEM COBPEMEHHBIX
OIITHYECKUX TEXHOJIOT U]

— H3yYEHHUE COBPEMEHHBIX CPEACTB MHMHHATIOPU3ALMS U HHTErpalus ONTHYECKUX
3JIEMEHTOB U YCTPOMCTB;

— W3y4YEeHUE BO3MOXKHOCTEH CO3JJaHUSI MHOTO(YHKIIMOHATBHBIX ONTHYECKUX MAaTEePUANIOB H
CHCTEM;

— U3y4eHHUE METOOB MEPEBO/Ia AHATIOTOBBIX ONTUYECKUX YCTPOMCTB B IU(PPOBBHIE;

— HCCIIEIOBAaHUE BO3MOXKHOCTEH pa3pabOTKUA KOMITBIOTEPHON TEXHUKH HOBOTO IMOKOJICHUS.

1.3 MecTo AUCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30oBaTe/bHOI NPOrpaMMbl

Jucuuruimza b1.B.J1B.01.01 «OntounpopmaTtuka» A MarucTpaTypbl 0 HalpaBJIEHUIO
11.04.02 MHpOKOMMYHUKALIMOHHBIE TEXHOJOTHMM M CHCTEMbI CBsi3H (mpoduib: Ontudyeckue
CHCTEMBI JIOKAllUU, CBA3U U 0O0pabOTKM MH(POPMALMU) OTHOCUTCS K JUCHMILIMHAM I10 BBIOOPY
b1.B.JIB.1 wyactu, Qopmupyemoli ydacTHUKaMH OO0pa3oBaTelIbHBIX OTHOIIEHUH biioka
l.«ucuunmunsl (Moxynu)» ydeOHoro ruiaHa. B cooTBercTBuu ¢ pabouuM y4eOHBIM IIAHOM
JTUCIUIIIINHA U3y4daeTcst BO 1-M cemecTpe 1-To Kypca MarucTparypsl 1o o4HOu (hopme oOydeHHs.
By npomMexyTo4HOM aTTeCTallUy: YK3aMEH.

JlucuMiiuHa ONMpAaeTcss Ha 3HAHUS, YMEHHMS W KOMIIETEHUUH, MPHOOpETEeHHbIE MpU
HOJyYeHUHU TepBOM CTYNEHM BbIcuiero obpazoBanus. Kpome toro, nucuuiuinHa 0asupyercs Ha
3HAHUAX, IMOJYYECHHBIX B IIPOLIECCE M3Y4YECHUS IUCLHUIUIMH: «KOMIIBIOTEpHBIE TEXHOJIOTHH
0o0pabOTKM M aHalu3a JaHHBIX B TEJIEKOMMYHHUKAIMAX», «MeToabl MOAEIHpPOBAHUSA U
ONTUMHU3ALMM», a TAKXKE Ha YCIEIIHOM YCBOSGHHHM COIYTCTBYIOIIMX AUCHUIUIMH: «Teopus
HOCTPOCHUS HH(POKOMMYHHUKAIIMOHHBIX CUCTEeM U ceTeil», «Marepuaasl ¥ KOMIOHEHTHI
¢doronuku», «Teopus omrTuueckoil cBsI3U», «AHaIU3 M CUHTE3 HHPOKOMMYHUKALMOHHBIX
CUCTEM.

B pesynpraTe u3ydeHMs HACTOAIIEH AMCHUIUIMHBI MAaruCTPaHTHl JIOJDKHBI IOJYYHTb
3HaHUS, UMEIOILINE HE TOJBKO CaMOCTOSTENbHOE 3HaueHHe, HO U obecneuuBaronue 0a3oBYyIO
IOATOTOBKY JUIl YCBOCHHMs psfa IOCIEAYIOINUX IWCHMIUIMH, CBS3aHHBIX C KOHKPETHBIMU
OPUIOKEHUSMH METOJIOB Iepefayd, IpueMa, o0paboTKH, OTOOpakeHHs W XpaHEHUs
uH(pOpMallMU U OTHOCAILIMXCS K 00s3aTenbHON U BapuaTuBHOM vacTsaMm biioka 1. Ilomumo 3toro,



OHa sBJsETCS 0a30BOIt I IIPOBCACHUA HaquOﬁ pa6OTI:>I MarucCTpaHToOB, IJId IIPOXOKACHUA

Hay4HO-UCCIIEI0OBATEIbCKOM M INPOU3BOJCTBEHHON IPAKTHK,

MaFHCTepCKOﬁ AUCCEpTallUuu.

a TarKkE JId IIO0ATrOTOBKH

[Iporpamma muctumiuHel «OnTouH(OpMaTHKa» corjiacyercss cO BCEMHU y4eOHBIMU
nporpaMMamMy JTUCIMILIMH 00s3aTeNbHOM 1 BapuaTUBHOM yacteit bioka 1 yueOHoro riaHa.

1.4 IlepevyeHb NMJIAHMPYEMBIX Pe3yJIbTATOB O0y4YeHHsl IO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C INIAHNPYEMBbIMH Pe3yJIbTATAMH 0CBOEHHS 00Pa30BaTeIbHOI IPOrpaMMBbl

N3yuenune
00y4aroIuxcs CIeIyOIUX KOMIIETEHIIMN:

JaHHOW y4yeOHOW JAMCUUILIMHBI

HAIllpaBJICHO Ha y

dbopmupoBaHue

KOZ[ 1 HAUMCHOBAHUEC WHAUKATOPA JOCTUIKCHUA
KOMIICTCHII NN

PCByJ’IBTaTLI O6y‘I€HI/I${ 10 JTUCHHUITITIMHE

IIK-6 Cnioco6eH K NJIaHUPOBAHUIO, ONITUMHU3AIU

U U Pa3BUTHIO ceTeil CBA3M

UIIK-6.1 ®opMmynupoBKa COOTBETCTBYIOIIETO
HHAWKATOpa B y4eOHOM IIJIaHE OTCYTCTBYET

B pesynprate oOy4deHHMS TO IUCIMIUIMHBI OOydaroImuecs
JTOJDKHBI 3HATH!

— COBpEMEHHBIC NPHHIIMIIBI TTOCTPOCHUS U PabOTHI CHCTEM
OIITHYECKOI nepenaun, 00pabOTKH, XpaHEHNUs, OTOOPasKCHUS
1 3alUThl HTHYOPMALIIH;

— OCHOBHBIC TCH/ICHIIMY 1 HANIPABJICHUS PAa3BUTHS JIa3epHOH,
ONTHYECKOH TEXHHWKH, OITHYECKOr0 MAaTepHAJIOBEICHUS,
ONTHYECKUX U MH(POPMAIIMOHHBIX TEXHOJIOTHIA;
MaTeMaTHYeCKU  ammapaT W 0a30Bble  S3BIKH
MIPOTPaMMHPOBAHUS, THIIOBBIE IPOTPAMMHBIE IMPOAYKTHI,
OpUEHTHPOBAHHbIE HAa pPEUICHHE HAYYHBIX W MPUKIIAIHBIX
3a7a4 HOTOHUKHU U ONTOMH(POPMATHKH;

— TPUHIOMIBI MOCTPOCHHUS M PAaOOTHl CHCTEM ONTHYECKOH
nepenady, npuemMa, oOpabOTKH, XpaHEHHs, OTOOPAKEHHS U
3aIIUTH HHPOPMAIIHH;

— OCHOBHBIC TCH/ICHIIMY 1 HANIPABJICHHS PAa3BUTHS JIa3epHOH,
OIITHYECKOH, TEIEKOMMYHHKAIIHOHHOW W BBIYHCIUTEIBHON
TEXHHUKH, ONTHYECKOTO MAaTEPHAIOBEICHUS, ONTHYCCKUX H
nH(pOpPMaIMOHHBIX TEXHOJIOTHH;

MPUHIUNB TOCTPOCHUSA, METOABI HPOEKTHPOBAHUSA U
pacyera ONTHKO-MH(GOPMAIIMOHHOW TEXHHUKH.

B pesynbraTte 0O0y4eHHsS MO AUCHUIUIMHBI OOYyYaronIuecs
JIOJKHBI YMETh:

— NPUMEHATh Ha IMPAKTUKE COBPEMEHHbIC NPUHIUIBI U
METOJIbI MPOEKTUPOBAHUS M pacueTa ONTHKO-WH(GOpMAIr-
OHHOM TEXHUKH;

pemiarb  MpakTUYEeCKHe  3ajauu,
MIPOEKTUPOBAHUEM u pa3paboTkoit
ONTOIEKTPOHUKHU M MHTErPaJbHOW ONTHUKH.

CBA3aHHBIC C
CHCTEM

B pesynbrate oOy4YeHHsS TO IUCIMIDIMHBI OOydarommuecs
TIOJDKHEI BIAJCTh:

— METOJaMU U HABbIKAMHU HCIIOJIb30BaHUSl KOMIIBIOTEPHBIX
CHUCTEM TNPOCKTHUPOBAHUS M UCCJEJIOBAHUS JIA3€PHOH,
ONTHUYECKOMN, TEIIEKOMMYHUKAIIMOHHON M BBIYUCIUTEIBHOMN
TEXHUKH, ONITUYECKUX MAaTepUAJIOB U TEXHOJIOTH;
METOJIaMU MIPOBEJCHUS ONTHKO-()U3UUECKHUX
HCCIIEI0OBaHUM U U3MEpEHUl;

— o0UMMU TpaBUJIAMHU M METOJaMH HallaJK{, HACTPOUKHU U
9KCIUTyaTallill  YCTPOWCTB W CHCTEM (OTOHHKA U
onTonH()OPMATHK,

HaBbIKAMU TMPUMEHEHUS TOJIYUYEHHBIX TEOPETUUECKUX
3HAHMUHU JUI pelieHUs] KOHKPETHBIX MPUKJIAJHbIX 33]a4.

IIK-7 Cnocoben agMHHHCTPHPOBATH HNPOLECC
MPOrPaMMHOr0 odecneyeHus

NMOUCKA U JAUATHOCTHKHU OLIUOOK CceTeBbIX YCTPOICTB H

UIIK-7.1. dopmynaupoBKa COOTBETCTBYIOLIETO

B pesynprare oOydyeHns Mo AMCHMIUIMHEI OOYydaroIuecs

HMHAWKATOpa B y‘le6HOM IJIaHC OTCYTCTBYCT

JOJDKHBI 3HATH!




KO}I 1 HAUMCHOBAHUE WHAUKATOPA JOCTUKCHUA

PesynbTaThl 00yueHuUs MO JUCITUTLINHE
KOMIIETEHIIUN

— COBpEMCHHBIC MPUHIUITEI [TOCTPOCHHUS U PabOTHl CHCTEM
ONTHUYECKOH mepeaayn, 00padOTKH, XpaHCHHUS, OTOOPAKEHUS
1 3a1UThl HTH)OPMALIIH;

— OCHOBHbBIE TEH/ICHIIMH U HAIIPABJICHUS Pa3BUTHSI JIa3€pPHOM,
ONTHUYECKOM TEXHUKH, ONTHYECKOTO MaTepuajoBeACHUs,
ONTHUYECKUX U UH(POPMAITMOHHBIX TEXHOJIOTHIA;

— MaTreMaTHyecKuid  ammapar W 0a30Bble  S3BIKH
MIPOrPaMMHPOBAHHKS, THUIIOBbIE MPOTPaMMHBIE TPOAYKTHI,
OpPHUEHTUPOBAHHBIE HAa PEUICHHE HAYYHBIX M HPUKIATHBIX
3a1aq (POTOHUKH U ONTOUH(POPMATHKY;

— TPUHIHIBI TTOCTPOCHUS W Pa0OTBI CHCTEM ONTHYCCKOU
nepenayn, mpuema, oopaboTKH, XpaHCHHS, OTOOpaKECHUSI U
3alIUTH HHPOPMAIIUH;

— OCHOBHBIE TEHACHLIMY U HapaBJICHUS Pa3BUTHSI Ja3€pHOM,
ONTUYECKOM, TEIEKOMMYHHKAIMOHHON W BBIYUCIUTEIbHOMN
TEXHUKH, ONTHYECKOTO MaTEPHAIOBENEHHUS, ONTHYECKUX W
HH(POPMAIMOHHBIX TEXHOJIOTHH;

— TMPUHIUNBI TOCTPOEHUS, METOJIbl MPOSKTUPOBAHHS U
pacueTa ONTHKO-UHGOPMAIIMOHHON TEXHUKH.

B pesynbrate 0Oy4YeHHs IO MUCIMILIMHBI OOYyYaroIIHACCs
JIOJKHBI YMETb:

— NPUMEHSATh Ha NPAKTUKE COBPEMEHHBIE NPUHLHUIBI U
METOJBI MPOCKTHPOBAHUS W pacyera ONTHKO-HH(POpMAIIH-
OHHOM TEXHHUKH,;

— pemwlaTh  OpPaKTHYECKHWE  3aladyd,  CBS3aHHbIE C
MIPOEKTUPOBAHUEM i pa3paboTkoit CHCTEM
ONTOYICKTPOHUKHU M MHTErPaJIbHON ONTHKH.

B pesynbrate 0Oy4YeHHs IO MUCIMILIMHBI OOyYaroIIHACECs
JIOJI)KHBI BJIAJIETh:

— METOJIaMU W HABbIKaMHU HCIOJIb30BaHUS KOMITBIOTEPHBIX
CUCTEM TNPOCKTHUPOBAHUS M UCCJEIOBAHUS JIA3€PHOM,
ONTHUYECKOM, TEIIEKOMMYHUKAIIMOHHON M BBIUUCIUTEIHLHOMN
TEXHUKH, ONITHIECKIX MaTepUajoB U TEXHOJIOTHIA;

- METOAaMHK MIPOBEICHUS ONTUKO-(PH3MUECKUX
HCCIIeIOBaHUM U U3MEpEeHuil;

— OOIIMMU TIpaBUJIAMH H METOJaMH HAJIQJKH, HACTPOUKA U
9KCIUTyaTallil  YCTPOWCTB W CHCTEM (OTOHHKA U
onTonH()OPMATHK,

— HaBbIKAMHM MPUMEHEHMS TMOJYYEHHBIX TEOPETHUECKHUX
3HAHMH IS PelIeHUs] KOHKPETHBIX MPUKJIAIHBIX 33]1a4.

Pesynbprarel 00ydyeHHsI MO JHUCUUIUIMHE JIOCTHTAlOTCS B PaMKaxX OCYIIECTBICHHUS BCEX
BUJIOB KOHTaKTHOH U CAaMOCTOSATENIbHON paboThl 00yUaroIIKUXCsl B COOTBETCTBUU C YTBEPIKICHHBIM
y4€OHBIM IIJIaHOM.

WHaukaTtopel  JOCTHKEHHMSI KOMIIETEHLUH  CUMTalOTCs  CPOPMHUPOBAHHBIMU  IpU
JOCTUKEHUHU COOTBETCTBYIOLINX UM PE3YJIbTaTOB O0yUEHHUSI.

2. CTpyKTYypa M coiep:KaHue I1CHHIJIMHbI

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMIIMHBI IO BUAaM padoT

OO61as Tpy10EMKOCTh IUCHUILUIMHBI COCTaBNAeT 4 3aueTHbIX enuHulbl (144 yaca), ux
pacripenesieHle 1o Bugam padoT NpeCTaBiIeHO B TaOIuIe

Bunst pabot Bcero Dopma o0yueHus
4acoB OYHO- 3a04Has
OYHas
3a04Has
1
CeMeCTp
(dackr)




KoHTakTHas padoTa, B TOM 4HcJe:
AynuTOpHBbIE 3aHATHSA (BCero): 30,3 30,3
3aHATHUS JEKIIMOHHOTO THUIA 14 14
na00paTopHbIe 3aHATHUS 16 16
MPaKTHYECKUE 3aHATHS — -
CEeMUHAPCKHE 3aHSTHS — -
Yxa3bpIBaroTCa BUABI paboT B
COOTBETCTBHH C YUeOHBIM INIAHOM B B
HNHasi KoHTaKTHas padoTa: - -
KonTpois camocToaTenbHOM paboTh
(KCP) B B
[IpomexyTounas arrecrarus (MKP) 0,3 0,3
CamocrosTenbHasi paboTa, B TOM
qHcIe:
Kypcoas pabora/mpoext (KP/KIT)
(moaroToBKa) B B
KonrponbHas padbota - -
PacuérHo-rpaduueckas padora (PI'P)
(moaroToBKa) B B
Pedepar/acce (moaroToBka) — —
CaMocCTOsITeNIbHOE HM3YYEHHE Ppa3feioB,
CaMOITOITOTOBKA (mpopaboTka u
MIOBTOPEHHUE JICKIIMOHHOTO Marepuaia Hu
MaTepuaia  y4eOHHKOB W y4eOHBIX 87 87
0cOOMH, TIOATOTOBKA K J1a00PaTOPHBIM U
MIPAaKTHYECKUM 3aHATHSAM, KOJJIOKBUYMam
1 T.J.)
IToaroroBka K TeKyLieMy KOHTPOJIIO - -
KoHnTtpoas: 26,7 26,7
IToaroroBka K 3K3amMeHy _ _
Oomas yac. 144 144
TPYA0EMKOCTh B TOM 4Hcie
KOHTAKTHas 30,3 30,3
padora
3a4. efl 4 4

2.2 Conepxxanme Q¥ CHUILTHHBI

Pacnipenenenue BuoB yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCLUUILINHBL.
Paznensl (TeMbl) AMCUUIUIMHBL, U3yyaeMble B2 cemecTpe (ouHas opma oOydeHus)

KonmaecTBo yacoB

A Breayaut
Ne HanmenoBanue paznenos (Tem) yautTopHas opHas
Bcero pabota
pabota
JI 113 JIP CPC
1 OnemenTHas 6a3a BOIHOBOIHOH (oToHnKH. MHTETpatbHO- 53 3 12 37
ONITHYECKHE BOJHOBOIBI
) OnemenTHas 6a3a BOIHOBOIHOH poToHMKH. OnTHYECKHE 28 3 4 20
BOJIOKHA
3 |OnTHyeckne cuCTEMBI 3aIlMCH M XpaHeHHs MHQOpMAaIH 18 — — 15
4  |IlepcrieKTuBHI pa3BUTHs (HOTOHUKH M ONTOWH()OPMATHKA 18 — — 15
HUTOI'O no pazoenam oucyuniunul 117 | 14 = 16 87
Konrpons camocrositensHoit pabotsl (KCP) - - - - -
[IpomexxyTounas arrecranus (MKP) 0,3 — — — —
IToaroToBKa K TEKyLIEMY KOHTPOJIIO 26,7 | — — — —
OO0mIast TPYAOSMKOCTb IO TUCIHIDIHHE 144 — — — —




[Tpumeuanue: JI — nexuuu, [13 — npakTrueckue 3ansatus / cemunapsl, JIP — maboparopHusie
3anstusa, CPC — camocrosTensHas paboTa CTyIeHTa

2.3 Conep:xanue pa3jiesioB (TeM) TUCHUILIAHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

e HaumeHnoBanue pazaena Conepxanue paszicna (Tembi) dopma Tekyuiero
(TemsI) KOHTPOJIS

1 |DnemenTHas 6a3a Knaccudukarus u o01ye CBOHCTBa ONTHYECKUX BOJHOBOIOB. OTBETHI Ha
BosIHOBOHOH (hoToHUKH. |TE- 1 TM-MOaBI B aCHMMETPHYHOM IUIAHAPHOM OIITHYECKOM KOHTPOJIbHBIE
WnTterpansHo- BOJIHOBOJIE. D(PPEKTUBHBIN ITOKa3aTeNb IPETOMICHHS BOIPOCHI;
OINITHYECKHE BOJHOBOJIB |BOJIHOBOJHBIX MOJ, 3((eKTUBHAs IITyONHa IPalMeHTHOTO BBINOJIHEHHE

BOJIHOBOJA, TONApHU3aLys MoJ. BoaHOBogHBIE MOABI MPAKTHYECKUX
IUTAaHAPHBIX U KAHAJIBHBIX IPaJUECHTHBIX BOJIHOBOAOB. 3aaHHi;
HopmuposanHsie nepemeHnbie. MeToa 3¢ dexTruBHOTO TECTUPOBAHHUE;
MoKa3aTess MPeIOMIICHUS. pedepat
[TaccuBHBIEC U aKTHBHBIE KOMIIOHEHTHI HHTETPAIbHO-

ONTHUYECKHUX CXeM. BBOJI-BBIBO/ U3IIy4EHHUS B HHTETPAJIHHO-

ONTHYECKHE CXeMBI. IHTerpabHO-ONTHYECKUE YCTPONUCTBA U

ONTHYECKHE HHTETPAJIbHBIC CXEMBI TSI CUCTEM Iiepeiadn U

00paboTku HHGOpPMAIIUH.

2 |OnemeHTHas 6a3a Du3nuecKue OCHOBBI PACIPOCTPAHEHHUS U3TyUCHHS B OTBETHI Ha
BOJIHOBOZHOM (POTOHHKH. |ONITHYECKUX BOJTHOBOJAX W ONTHIECKOM BOJIOKHE. KOHTPOJIbHBIE
OnTHueckye BOJIOKHA MHOroMo10BbIE U OJHOMO/OBBIE, CTYIIEHYAThIE U BOIIPOCHI;

rpaJUeHTHbIE ONTUYECKHE BOJIOKHA. UncaoBas aneprypa. BBINOJIHEHHE
WNudopmannonHas eMKOCTh ONTHYECKOTO BOJIOKHA. BHibI MPAKTHYECKUX
JTUCTIepCHU. DHEPreTUUECKUE TOTEPH B ONITUUECKUX 3aaHui;
BOJIOKHAX. TECTUPOBAHHUE;
pedepar

3 |Ontnueckue cucteMbl  |ApXUBHAsI ONTHYECKAs MaMSTh, ONTHYCCKUE TUCKH U OTBETHI Ha
3aIUCH U XPaHEHUS MeXaHHU3MBI 3anucy nHpopmanuu. ['onorpaduueckue KOHTPOJIbHBIC
nHpopmanuu CHCTEMBI 3aIlUCH U XpaHeHus nHpopMmarmu. [IpuHnmn BOTIPOCHI;

neiicTBus U yctpoiicTBa. KoMIoOHEHTHI ronorpaduyeckoit BBINIOJTHEHUE
mamsaTH. Matepuansl 1y 00beMHOM ronorpadun. 2D- u 3D- IIPAKTUYECKUX
cucTeMbl 0ToOpakeHHst HH(opManuy. [lepcneKTuBsI cucTeM 3aaHHi;
OIITHYECKOH 3anycy HHPOPMaIHH. TECTUPOBAHHUE;
pedepat

4 |Ilepcnextussl pa3Butus |[Ipenens! KpeMHUEBON TEXHONIOTUU U HIEKTPOHHON OTBETHI Ha
(oToHMKHN 1 KOMIBIOTEPHOH TEXHUKU. BO3MOXKHOCTH U IEPCIEKTUBBI KOHTPOJIbHBIE
ornrTonH(OopMaTHKA pa3BUTHs ONTONH()OPMAMOHHBIX TEXHOJIOTHH. BOIIPOCHI;

BrcrabunbHbIe ONITHYECKHE U ONITOAICKTPOHHBIE JIEMEHTEI. BBINOJIHEHHE
[lepcrieKTHBBI CO3aHNUSA ONTHYECKUX U OMTOAIEKTPOHHBIX MPaKTUIECKUX
KOMIBIOTEPOB. 3aJIaHUM;
DOTOHHO-KPUCTAITMYECKUE CTPYKTYPHI U UX IPUMEHCHHE B TECTHPOBaHHUE;
onTonH(popMaTHKe. pedepat
[epcriekTHBBI pa3BUTHS TONOTPadUUECKUX CUCTEM

ONTOMH(OPMATHKH.

2.3.2 3aHATHSA CEMHUHAPCKOro TUNA (MPaKTHYeCKHe / CEMMHAPCKHUE 3aHITHS)

CornacHo yuyeOHOMY IUIaHy 3aHSTHSI CEMHUHAPCKOIO TUIA (MIPaKTUYECKHe / CEMUHAPCKUE
3aHSTHS) IO JAHHOW JUCLUIIMHE HE IIPEyCMOTPEHBI.

HanmenoBanue paznena dopma TekyIero

Ne TemaTnka 3aHATHI/pabOT
(Temsr) KOHTPOJIS
1 |DnementHas 6a3a Knaccudukanus u o0mue cBOWCTBa ONTHYECKUX BOJHOBOJOB. | PEIICHHE 3a/1ay;
BOJTHOBOJHOU poToHUKH. |[TE- 1 TM-MOZABI B ACHMMETPHYHOM ITAHAPHOM ONTHYESCKOM OTBETHI HA
WnterpanbHo- BOJIHOBOAE. D(PPEeKTHBHBIN ITOKa3aTeNb NPETOMIICHHS KOHTPOJIbHBIE
ONTHYECKUE BOJHOBOJIBI |BOJIHOBOJHBIX MO/, 3¢ (eKTUBHAsI TITyOHHA IPaJIMCHTHOTO BOIIPOCHI;

BOJIHOBOJA, NOJIApHU3AIUA MO. BoaHoBOgHBIE MOJIBI




TUIAaHAPHBIX U KAHAIBHBIX TPAIMCHTHBIX BOJIHOBOJIOB.
HopmupoBanHble niepemeHHble. MeTon 3¢ dekTHBHOTO
HOKa3aTesst IPEeIOMIICHHS.

[TaccuBHBIC U aKTHBHBIE KOMIOHEHTHI HHTETPAJILHO-
ONTHYECKUX CXeM. BBOJ-BBIBO/ H3ITy4YEHUsI B UHTETPAIbHO-
ONTHYECKUE CXeMBbl. IHTerpaibHO-ONTHYECKHE YCTPOHCTBA U
OINITHYECKHE HHTETPAIIbHBIC CXEMBI IS CHCTEM Iepeadn 1
00paboTku MHpOpMAITHHL.

BBIIIOJTHCHHUC
Hp AKTHUYCCKHUX
3aJaHuN

2 |[DnemeHTHas 6a3a OuznYecKre OCHOBHI PACIIPOCTPAHECHHS H3TyUCHUS B pelIeHue 3a1ay;
BOJTHOBOJHOM (DOTOHHKH. |ONTHIECKHAX BOJHOBOAAX M OMTHYECKOM BOJIOKHE. OTBETHI HA
Ontuyeckre BOJOKHA MHOTOMOIOBEIE ¥ OTHOMOJIOBEIE, CTYTICHYATHIC U TPAIUCHTHEIC KOHTPOJIbHEIC

OIITHYECKHE BOJIOKHA. UucioBas aneprypa. MadopmarmonHas BOIIPOCHI;

€MKOCTh OIITHYECKOTO BOJIOKHA. Bup! aucmiepcnu. BBIITOJTHCHHE

DHepreTuyecKkre MoTepy B ONTHYECKUX BOJOKHAX. MIPaKTUIECKHUX
3alaHui

3 |OnTudeckue cucTeMbl | ApXWUBHAS ONTHIECKAs IAMSITh, ONITHYECKHUE TUCKHA U pelieHue 3aaaq;
3aMKCH U XpaHEHUS MEXaHU3MbI 3anucy uHpopmarun. [ oaorpadhuuecKue CUCTEMbI OTBETHI Ha
nHpOpMaIIU 3aIMCH U XpaHeHust uHpopManyu. [IpuHimn aeicTBus u KOHTPOJIbHBIE

ycrpoiictBa. KOMIOHEHTHI Tosiorpaguaeckoi maMsTH. BOIIPOCHI;
Marepnainsl 11 06seMHOM rosorpaduu. 2D- u 3D-cructembl BBIIIOJIHEHUE
oToOpaxxeHus HHpopManun. [IepcrieKTHBBI CHCTEM ONITHYECKON MPAKTHICCKHIX
3anrCH MHPOPMALIUL 3aaHul

4 |[epcriextuBsl pazButus  |[Ipenensl KpeMHUEBON TEXHOJIOTHA M AIIEKTPOHHON pelIeHue 3a1ay;
(hoToHHKH U KOMIBIOTEPHOH TEXHUKH. BO3MOXHOCTH U TTEPCIICKTUBBI OTBETHI HA
ONITOMH(POPMATUKH pa3BUTHS ONTOMH(DOPMAITHOHHBIX TEXHOIOTHIA. KOHTPOJIbHEIC

BucraOuibHBIE ONITHYECKUE M ONTOICKTPOHHBIC JICMEHTHIL. BOTIPOCHI;
ITepcnieKTUBBI CO37aHMS ONTUYECKUX U ONTOIEKTPOHHBIX BBITIOJTHEHHE
KOMITBIOTEPOB. MIPaKTUIECKHUX
DOTOHHO-KPUCTAIIIMUECKHE CTPYKTYPHI M UX TIPUMEHEHUE B 3a1aHui
ontouHpopmaruke.
ITepcnieKTUBBI pa3BUTHUS TOJIOTPAPUUECKUAX CHCTEM
ONTOMH(OPMATHKH.
2.3.3. JlaGopaTopHbIe 3aHATHSA
Ne HaumeHnoBanue pazaena TemaTuKa sansTHii/paboT dopma Tekyuiero

(Temsr) KOHTPOJIS

1 |DnemenrtHas 6a3a Krnaccudukamus u o0Omire CBOWCTBa ONTHYECKUX BOJTHOBOJIOB. OTBeTH Ha
BONMHOBOAHOU (hoToHUKH. | TE- 1 TM-MO/IBI B aCHMMETPUYHOM TUTAHAPHOM ONITHIECKOM KOHTPOJIbHEIC
HuTerpanbHo- BOJTHOBO/IE. D PEKTUBHEIH MTOKa3aTeIb MPEIOMIICHUS BOTIPOCHI /
ONTUYECKUE BOJHOBOIBI |BOJHOBOIHBIX MOJ, 3QQeKTUBHAS TITyOHHA TPaTUCHTHOTO BBIITOJTHCHHE

BOJIHOBOJ1a, TIOJISIpHU3AIis MOJI. BOTHOBOTHBIE MOJIBI MPAKTUICCKHUX
TUTAHAPHBIX ¥ KaHAJIBHBIX TPAJMEHTHBIX BOJTHOBOJIOB. 3aaHuil / OTYET IO
HopmupoBanHble iepemeHHble. MeTon 3ppekTHBHOTO nmabopaToOpHOIt
MoKa3aTess MPeIOMICHUS. pabote
ITaccuBHBIE U aKTHBHBIE KOMIIOHEHTHI HHTETPAILHO-

ONTUYECKUX CXeM. BBOI-BBIBOM U3IIyUEHUS B HHTECTPAIBHO-

ONTUYECKUE CXeMBI. IHTeTrpaabHO-ONTHYCCKIE YCTPOHCTBA U

ONTUYCCKUE MHTETPATBHBIC CXEMBI TSI CHCTEM TIepeiavud U

00paboTku MHpOpMAITHHL.

2 |[DnemeHTHas Oa3a Ou3nYecKre OCHOBHI PACIIPOCTPAHCHHS H3TyUCHUS B OTBeTH Ha
BOJTHOBOJHOW (DOTOHHKH. |ONTHICCKHAX BOJHOBOAAX M ONTHYECKOM BOJIOKHE. KOHTPOJIbHEIC
Onrtuyeckre BOJOKHA MHOTrOMOIOBEIE ¥ OTHOMOJIOBEIE, CTYTICHYATHIC U TPAIUCHTHEIC BOTIPOCHI /

onTuyeckue BoJIokHa. Yuncnoas aneptypa. MapopMapioHHas BBITIOJTHEHHE
€MKOCTh OIITHYECKOTO BOJIOKHA. Buibl aucniepcun. MIPaKTUIECKHUX
DHepreTUyecKre MoTepy B ONTHYECKUX BOJOKHAX. 3aaHuil / OTYET 110
nmabopaToOpHOIf
pabore

3 |OnTu4ecKkue CUCTEMBI ApXUBHas ONITUYECKAS TTAMSATH, ONTHIECKUE JICKU U OTBeTHI Ha
3aMKCH U XpaHEHUS MEXaHU3MbI 3anucy nHpopmarun. [ oaorpadhHuecKue CUCTEMbI KOHTPOJIbHBIE
wHpOpMAIHU 3amMCH ¥ XpaHeHus nHpopManmi. [TpuHmn neiicTeus u BOTIPOCHI /

ycrpoticta. KoMImoHEHTHI rosiorpadmdeckoi maMsTH. BBINIOJTHCHHE




Marepnainsl 11 06seMHOM rosorpaduu. 2D- u 3D-cuctembl IPaKTUYECKUX
otoOpaxkeHus uHpopMarun. [IepcreKTUBBI CHCTEM ONTHYECKON | 3aaHuil / 0TYeT 1o
3anucu nHopMaIHn. nmabopaToOpHOIf
pabore
4 |IlepcriextuBsl pazButus  |[Ipenensl KpeMHUEBON TEXHOJIOTHH U 3IEKTPOHHON OTBeTHI Ha
(hoTOHMKH U KOMIIBIOTEPHOI TeXHUKH. BO3MOXKHOCTH U NTEePCIIEKTUBHI KOHTPOJIbHBIE
onTonH(OPMATHKU pa3BUTHA ONTOMH(OPMAITHOHHBIX TEXHOJIOTHH. BOIIPOCHI /
BrcTabuibHbBIE ONTHYECKUE U ONITOICKTPOHHBIE HJICMEHTBHI. BBINOJIHEHHE
IlepcriexTuBBI CO3MaHNSI ONTUYECKUX U ONTOIIEKTPOHHBIX MPAKTHIECKUX
KOMITBIOTEPOB. 3a7aHui / OTYET 10
DOTOHHO-KPHUCTANIMYECKUE CTPYKTYPBI M UX IPUMEHEHHE B nabopaTopHOH
onTonH()OPMATHKE. pabote
[lepcriekTHBBI pa3BUTHS rOIOTPadUUECKUX CHCTEM
ONTOMH(OPMATHKH.

JlabopaTopHbie padoThI

Ne HaunmenoBanue 1abopaTopHBIX paboT [UnEy s e
/1 4acoB KOHTPOJISL
Otuer o
. . 1ab0paTopHOH
UucneHHpld pacueT 3¢@EKTUBHBIX IOKa3aTeleld MperoMIICHHS paore
1 | BOJIHOBOAHBIX MOJ IUTAHAPHBIX BOJIHOBOJIOB C IPAAMEHTHBIM NMPOoduiIeM 6 nporpaMli/Ia
IoKa3aTess MPeIoMIICHUS
YHCIICHHOTO
pacdera
Otuer 1o
. . 1a60paToOpHOH
UucneHHpld pacueT 3¢ (EKTUBHBIX IOKa3aTeleld  MpeoMIICHHS 5
2 | BOJHOBOAHBIX MOJ] KaHAJIBHBIX BOJHOBOAOB C  OJHOMEPHBIM 6 pabore,
IpaJlieHTHBIM NpodrIeM IoKasaTesst MpenoMIIeHuUs n(x) fporpamma
YHCIIEHHOTO
pacuera
IMporpamma  uymcneHHoro pacuera 3ddexkTuBHOro  mokasaress Oruer 1o
3 |mpenomieHus (yHmamMeHTanpHOW  BONHOBOOHON  momel  LPo; 4 naGopaTopHoi
OJTHOMOJIOBOTO ONTHYECKOTO BOJIOKHA CO CTYNEHYATHIM MPOQHIEM H 6
MHOT'OMO/IOBOT'O ONITHYECKOT'0 BOJIOKHA C IPaAMEHTHBIM MpoHiIeM pabote
Hmoezo: 16

MeTtoauyeckue ykasaHus K J1a0opaTopHbIM padoTam

JlaGopaTtopHble paOOThl BBINOJHAIOTCA B MYJIbTUMEIUMHOM KJlacCe CHEIMAIbHBIX
TUCIUIIMH B HHXXEHepHO-maremaTudeckol cucreMe MATHCAD ¢ wucnonp3oBaHueM
BCTPOCHHBIX B 3Ty CHCTEMYy CpPEICTB HpPOrPaMMHUPOBAaHUS U TIpadUyecKodl BHU3yalIHU3aLUuU
Pe3yJIbTaTOB YHCICHHBIX PACYETOB.

[To uroram BbINOJIIHEHUS KaX101 1a00paTOpHOM PabOTHI CTYAEHT COCTABIAET NOAPOOHBIH
INUCbMEHHBIA OTYET M 3aBEpILEHHBIA MPOrpaMMHBIN KOJA B (opMare KOMIIBIOTEPHOM CHCTEMBbI
MATHCAD (¢aitn *.xmecd), onmpasch Ha KOTOpbI JOMKeH B Oecene ¢ MpenojaBaTesieM
IIPOJAEMOHCTPUPOBATh 3HAHUE TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO MAaT€pHalIa, OTHOCSILEr0Cs
K pabote. IlpoBepka 3HaHUI CTyAeHTa OCHOBaHAa Ha KOHTPOJBHBIX BOINPOCAX, IPUBEIACHHBIX B
OMUCAaHUM PabOThl U JOMOJIHUTENIBHBIX BOINPOCAX, KAaCAIOLIMXCS COOTBETCTBYIOIIMX DAa3J/IENoB
OCHOBHOU JucHUIUIMHBI «KOMIBIOTEpHbIE TEXHOJOTUM OOpabOTKM M aHajdu3a JaHHBIX B
TEJIEKOMMYHUKALIAX.

JlabopaTopHasi padora Ne 1.

YuciaeHHbIH pacyeT 3 PEeKTUBHBIX NOKa3aTeJel Mpe1oMiIeHHs BOJTHOBOAHBIX MO/
IVIAHAPHBIX BOJTHOBO/OB € IPaJHEHTHBIM NPo(duieM MoKa3are/isi NpeJJoMJICHUs.

Lenb paboThI:

— U3y4UTh (PU3HYECKHE MPUHILIMIIBI PACIPOCTPAHEHUS AIEKTPOMArHUTHOTO U3JIyYEHHUS B




IUTAHAPHBIX HMHTErPAJIbHO-ONTUYECKUX BOJHOBOJAX C TPaJMEHTHBIM MpoduiaeM Moka3aTemns
IIPEJIOMIICHUS;

— U3YYHUTh METOAUKY TEOPETHUECKOro pacueTa 3((peKTUBHBIX MTOKa3aTeIeH MpeaIoMICHUs
BOJIHOBOJIHBIX MO/JI B IUTAHAPHBIX T'PaIMEHTHBIX BOJHOBOAX;

— OCBOUTb OCHOBHBIE YHCJIEHHBIE METOJbl PELICHHS HEJIMHEHHBIX TPAaHCLEHACHTHBIX
YpaBHEHU;

— HamucaTh U OTJAJUTh NMPOrpaMMy YHMCICHHOro pacueTra 3((EeKTUBHBIX MOKazaTesei
IpeJIOMJIEHUsT BOJHOBOJAHBIX Mo ¢ TE- m TM-nonspusanuei A 1iaHapHOrO I'PaJIUEeHTHOIO
BOJIHOBOJIa B paMKax cucTemsl komnbrorepHoit matematuku MATHCAD.

B nporiecce BrinonHeHus paboThl CTYAEHT, pyKOBOJICTBYSICh METOJUYECKUMU YKa3aHUAMU
K BBITTOJIHEHHIO JAaHHON paboThI:

— OIpEIENseT OCHOBHBIE PACUETHBIE COOTHOIICHHS;

— pas3pabaTblBaeT aNrOPUTM UHUCIEHHOrO pacuyera J(PQPEKTHUBHBIX IOKa3aTenen
IPEIOMJICHUS] BOJIHOBOJIHBIX MO/JI B TPaJIMEHTHBIX BOJHOBOIAX;

— COCTaBJIIET COOTBETCTBYIOIYIO MPOrpaMMy YMCIEHHOIO pacueTa B HHKEHEpPHO-
koMmmbroTepHoi cucteme MATHCAD;

— OCYILIECTBIISET OTJIAJKY IPOTrPAMMBI, HCHIOJIb3YsI TUIIOBBIE HAOOPHI BXOAHBIX JAHHBIX 115
MOHOOOMEHHBIX BOJHOBOJIOB, IPUBEJICHHBIC B 33JJaHUU K TaOOpaTOpHOU padoTe;

— IPEAOCTABISAET 3aBEPUICHHBIN MPOrpaMMHBIN KO B (popMaTe KOMIIbIOTEPHOI CHCTEMBI
MATHCAD (¢aiin *.xmcd) mnpenopaBarento Juisi HPOBEPKM U OTBEUAaeT Ha BOMPOCHI
IpernoiaBaTess Ul OJIyYeHHsI 3a4eTa 3a BBIIOJHEHHYIO paboTy.

JlabopaTopHasi paGora Ne 2.

YucsieHHbli pacueT 3(pPeKTHBHBIX NOKa3aTe/ el Mpe1oMiIeHHs] BOTHOBOAHBIX MO/
KAHAJbHBIX BOJHOBOAOB ¢ OJHOMEPHBIM TIpPaJMeHTHbIM MNpoduieM MoOKa3aTes
npeJIOMJIeHus n(x).

[enb paboThI:

— U3y4UTh (PU3HUECKHUE MPUHLMIIBI PACIPOCTPAHEHUS IEKTPOMArHUTHOTO U3JIy4YEHHUS B
KaHAJIbHBIX HHTErPaJbHO-ONTUYECKMX BOJIHOBOAAX C TPaJUEHTHBIM MNpoduiaeM IoKa3aTess
IIPEJIOMIICHUS;

— U3YYHUTh METOAUKY TEOPETHUECKOro pacueTa 3(p(eKTUBHBIX MTOKa3aTeIeH MpeaoMIeHUs
BOJIHOBOJIHBIX MO/JI B KAHAJIbHBIX BOJHOBOJAX C OJJTHOMEPHBIM IPaJUEHTHBIM Ipouiem;

— HamnucaTh U OTJAJUTh NMPOrpaMMy YHMCICHHOro pacueTra 3((EeKTUBHBIX MOKazaTesei
pesioMyIeHusT BOIMHOBOJIHBIX MoA ¢ TE- m TM-nossipusanueit 1 KaHAJIBHOTO I'PAJIUEHTHOIO
BOJIHOBOJIa B paMKax cucTemsl komnbrorepHoit matematuku MATHCAD.

B nporiecce BoinonHeHNs paboThl CTYAEHT, pyKOBOJICTBYSICh METOJUYECKUMU YKA3aHUSAMU
K BBITTOJIHEHHIO JAHHON paboThI:

— ocBamBaeT MeTo YPPEKTUBHOTO TOKA3ATEIS TPEIIOMIICHUS;

— OIIPENIETSAET OCHOBHBIE PACYETHBIE COOTHOIICHHUS;

— pa3pabarbIBaeT aNrOPUTM YHUCIEHHOTO pacuera AJ(PQEeKTUBHBIX I[TOKa3zareneu
IIPEJIOMJICHUSI BOJHOBOAHBIX MOJl B KaHAJbHBIX BOJIHOBOJAX C OJHOMEPHBIM TI'DaJUEHTHBIM
npodunem;

— COCTaBJIIET COOTBETCTBYIOIYIO MPOrpaMMy 4YMCIEHHOIO pacueTa B HHKEHEPHO-
koMmmbroTepHoi cucteme MATHCAD;

— OCYILIECTBIISIET OTIIAJKY IPOTrPAMMBI, HCHIOJIb3YsI TUIIOBbIE HAOOPBI BXOAHBIX JAHHBIX IS
MOHOOOMEHHBIX BOJHOBOJIOB, TPUBEJICHHBIC B 33JJaHUU K TaOOpaTOpHOU padoTe;

— IPEAOCTABISAET 3aBEPUICHHBIN MPOrpaMMHBIN KO B (popMaTe KOMIIbIOTEPHOM CHCTEMBI
MATHCAD (¢aiin *.xmcd) mnpenoaaBarento [Uisi HPOBEPKM U OTBEUAaET Ha BOMIPOCHI
npernoJiaBaTess Ul OJyYeHHs 3a4eTa 3a BHIIOJHEHHYIO paboTy.

JlabopaTopnasi paGora Ne 3.
IIporpamma umciaeHHOro pacyera J(Q(EKTHBHOIO IOKA3aTeJdsl IPeJTOMJICHUS



(ynnamentaabHOil BOJIHOBOAHOM MoAbl LPo1 01HOMOZOBOIO ONTHYECKOr0 BOJOKHA CO
CTYNeHYATbIM NpPoQuJIieM M MHOI0-MOJAOBOI0 ONTHYECKOI0 BOJOKHA € TIPAJIMEHTHbIM
npogpuiem.

ens paboTsr:

— U3Y4HTh (PU3NYECKHE NPUHIUIBI PACIPOCTPAHEHUS SJICKTPOMATHUTHOTO HU3JyYCHHS B
ONTUYECKUX BOJIOKHAX CO CTYNEHYAThIM IpouiIeM MoKa3aTess NpeIoMIIeHHUS;

— U3Y4YUTh METOJMKY TEOpPETHYECKOIO pacueTa IIOCTOSHHBIX paclpOCTPaHEHHUs
CUMMETPUYHBIX MarHuTHbIX H-mox u snextpuuyeckux E-Mon B cTynmeHUaTOM ONTHYECKOM
BOJIOKHE;

— OCBOUTb OCHOBHBIE YMCJICHHBIE METOJIbl PEUICHHS] HEJIMHEHWHBIX TPaHCLEHIAEHTHBIX
YPaBHEHUI B IWJIMHIPUYECKON CHCTEME KOOPAMHAT;

— HamucaTh U OTJIAJUTh IPOrpaMMy YMCIIEHHOI'O pacueTa MOCTOSHHBIX PaclpOCTpaHEHUS
CUMMETPUYHBIX MarHuTHeIX H-mon u asnexrpuueckux E-Mox B cTyneHYaTOM ONTHYECKOM
BOJIOKHE B paMKaX cUCTeMbl KomnbioTepHoi Mmatematuku MATHCAD.

B npouiecce BinosHeHNs pabOThI CTYACHT, PYKOBOJCTBYSCh METOAMYECKUMHU YKAa3aHUSAMHU
K BBITTOJTHEHUIO JAHHOUW pabOTHI:

— OIIPENETSAET OCHOBHBIE PACYETHBIE COOTHOIICHHUS;

— pa3pabaThlBaeT aJIrOpPUTM YHUCIEHHOTO pacyeTa IOCTOSIHHBIX pPaclpOCTPAHEHUS
CUMMETPUYHBIX MarHuTHeIX H-mon u anexrpuueckux E-Mox B cTyneHYaTOM ONTHYECKOM
BOJIOKHE;

— COCTaBJIIET COOTBETCTBYIOIYIO MPOrpaMMy 4YMCIEHHOIO pacueTa B HHKEHEpPHO-
koMmmbroTepHoi cucteme MATHCAD;

— OCYILIECTBIISICT OTIAKY IPOTrPAMMBI, UCIIOJIb3YsI TUIIOBBIE HAOOPHI BXOAHBIX JAHHBIX IS
CTYIIEHYaThIX ONTHYECKUX BOJIOKOH, IPUBE/ICHHBIE B 3aJJaHUU K J1abopaTOpHOI padoTe;

— IPEAOCTABISAET 3aBEPUICHHBIN MPOrpaMMHBIN KO B (popMaTe KOMIIbIOTEPHOI CHCTEMBI
MATHCAD (¢aiin *.xmcd) mnpenopaBarento Juisi HPOBEPKM U OTBEYAaeT HA BOMPOCHI
npernojiaBaTess Ul MOJyYeHHs 3a4eTa 3a BBIIOJHEHHYIO paboTy.

3amura naboparopHoi padotsl (JIP), Bemmonnenue kypcosoro npoekta (KII), kypcoBoit
pabotel (KP), pacuerno-rpaduyeckoro 3amanms (PI'3), manmucanue pedepara (P), acce (D),
kostokBuyM (K), rectuposanue (T) u 1.1.

[Ipy M3yyeHUM IUCHUILIMHBI MPUMEHSIIOTCS 3JEKTPOHHOE OOydeHHe, NUCTaHIIMOHHBIE
oOpa3oBaTenbHble TeXHOJI0ruM B cooTBeTcTBUM ¢ PI'OC BO.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
CormacHo ydyeOHOMY IUIaHY KypCOBBIE pabOThI (MPOEKTHI) MO JAHHOW JUCIMIUINHE HE
IIPEyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOANYECKOr0 O0ecneYyeHHs JJIs1 CAMOCTOATEIbHOM padoThI
o0y4yammxcs M0 AMCHUILINHE (MOLYJII0)

HepequL y‘le6HO-MeTOI[I/I‘ICCKOFO obecrneueHus JUCIUILINHBI I10

Ne Bun CPC o
BEITTOJTHCHUIO CAMOCTOSATEEHOM PabOThI
1 |IIpopaboTka yueOHOTO 1. Meronndeckue yka3aHusl 0 OPTaHU3AIMHA CAMOCTOSITEIbHON paboThI
(TeopeTHUYECKOro MaTepuaa), |CTyICHTOB, YTBEP)KACHHbIC Kadeapoil OMTO3ICKTPOHUKH, IPOTOKOI Ne 6 oT
MOATrOTOBKA K TEKyLIEH 1 «01» mapta 2017 .
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3 |IloaroroBka K BeIMoNHEHHIO |1. MeToauueckue ykazaHUs [0 OPTaHU3ALUH CAMOCTOATENBHON PaboThI

1a60paTOpHBIX padoT. CTYJICHTOB, YTBEP)KICHHBIC KaheAPO OMTOIIEKTPOHUKH, MPOTOKOJI Ne 6 OT
Odopmienne Texuuaeckoro |«01» mapra 2017 1.

0TuéTa 1O JTabOPATOPHBIM 2. Ipoxopos, B.II. Onroundopmaruka: naboparopusiii npaktukym / B.IL
paboTam. [Tpoxopos, H.A. SIxoBenko. — Kpacuonap: Kybanckuii roc. yH-1, 2021.

Y4eOHO-METOANYECKUE MaTepuaibl I CaMOCTOATEIBLHON pPabOThl 00YyYaroOmUXCs U3
YHCIIa MHBAIK/IOB U JIUI[ C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3710poBbst (OB3) npenocrasistorcs
B (hopMax, aJalTHPOBAHHBIX K OTPAHUYEHUSIM UX 37J0POBbS U BOCHIPUSITHUS HH(DOPMALIUHU:

JUi nu1 ¢ HapyLIEHUSIMU 3pEHUS:

— B le4yaTHOU (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOTO JOKYMEHTA,

— B popMe ayauodaiina,

— B I1e4aTHo (opme Ha si3bike bpaitis.

Jlji U1 ¢ HapyLIEeHUSIMU CiIyXa:

— B [1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUid nu1 ¢ HapyLIEeHUsIMA OIIOPHO-JBUTaTEIbHOIO annapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOT O IOKYMEHTA,

— B popme ayaunodaiina.

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronmxcs.

3. OOpaszoBaTeJbHbIC TEXHOJIOTMH, NPHMEHsieMble NPH OCBOCHHMH JHCHHUIINHBI
(MoayJin)

B xome wu3yyeHus JUCLMIUIMHBI IIPEAYCMOTPEHO HCIIOJIB30BAHME  CIIECLYIOLIUX
00pa30BaTeNbHbIX TEXHOJOTUM: JIEKIIUH, IPAKTUYECKUE 3aHATHS, Ta0OPATOPHBII KOMITbIOTEPHBIN
IPaKTUKYM, pa3paboTKa MporpaMM YHUCICHHOTO pacyeTa OCHOBHBIX XapaKTEPUCTHUK, JOMAIIHHE
3a/laHusl, TECTUPOBAaHME, 3alIUTa Ja0OpaTOPHBIX pPAadOT, KOHCYJbTAllMM C IpernojaBaTelieM,
caMoCToOsiTeNIbHasE pabdoTa CTYICHTOB (M3Y4YEHHE TEOPETHYECKOro MaTepualia, MOJTrOTOBKAa K
IPAKTUYECKUMU 3aHSITHUSIM, MOATOTOBKA K JIA0OpATOPHBIM 3aHSTHUSIM, BBIIOJHEHHE JOMAIIHUX
3aJaHuii, TOATrOTOBKAa K TECTUPOBAHMIO, 3a4eTy MM SK3aMeHy). IpolieMHoe oOyueHwue,
MOJ1yJIbHAasl TEXHOJIOTHsI, CAMOCTOSITENIbHAs paboTa CTyI€HTOB.

[t IpoBeACHUS YaCTH JIEKLIMOHHBIX 3aHATUHI UCIIONb3YIOTCA MYyJIbTUMEIUIHBIE CPEICTBA
BOCIPOM3BEICHUS] AKTUBHOT'O COJIEP)KUMOTO (3aHATHUSI B MHTEPAKTUBHOM (popMe), TO3BOJIAIOIIETO
CTYAEHTY BOCIPUHUMATh OCOOCHHOCTH U3y4aeMOM TUCIHUILIMHBI, UTPAIOIIKE PEIAOLIYI0 POJIb B
NOHMMAHUU U BOCIPHUATHH, a Takke B (POPMUPOBAHUU MPOPECCHOHANbHBIX KomneTeHuui. [1o
pALy TeM JUCLHUILIUHBL JIEKIIUHU IPOXOJIAT B KIIACCUYECKOM CTHUIIE.

KoMneTeHTHOCTHBI NOAXOA B paMKax IPENoJaBaHUs IUCLUILIMHBI pealu3yercs B
WCIIOJIb30BAHUN HWHTEPAKTUBHBIX TEXHOJOIMM M aKTUBHBIX METONOB (IIPOEKTHBIX METOIUK,



MO3rOBOrO INTypMa, pa30opa KOHKPETHBIX CHUTyallUi, aHaiM3a INeJarornyeckux 3ajad,
Nearorn4eckoro SKCIepUMEHTa, HHBIX ()OpM) B COUETAaHUU C BHEAYJUTOPHOU pabOTOM.

NudopmManoHHbIE  TEXHOJOTMM, IPUMEHSAEMbIE MpU U3YYECHUHM JUCLUILIUHBL
UCTIONIb30BaHUEe  HMHMOOPMAIIMOHHBIX ~ PECypcoB,  JOCTYNHBIX B HH(DOPMAIMOHHO-
TEJIEKOMMYHHUKAI[MOHHOM ceTu MHTepHeT.

[To m3yyaemMoi MUCHHIUIMHE CTYACHTAM IPEIOCTABISIETCS BO3MOXKHOCTD ITOJIb30BAThCS
y4eOHO-METOIMUYECKUMHU MaTepualaMid M PEKOMEHAALUSAMH, Pa3MELICHHBIMH B 3JIEKTPOHHOM
nH(pOopMalMOHHO-00pa3oBarenbHol cpeae MoaynbHoro unamuueckoro O0yuenus Kyol'V.

Takum 00pa3oM, OCHOBHBIMH 00pPa30BaTe/IbHbIMU TEXHOJIOTHSAMH, MCIOJIb3yeMbIMH B
y4eOHOM mpolecce, SIBJASIOTCA: HWHTEPAKTHBHAS JIEKIUS C MYJbTUMEIUMHOW CUCTEMOM U
aKTUBHBIM BOBJICYCHMEM CTYJIEHTOB B Yy4YeOHBIM mporecc; OOCYXICHHE CIOXKHBIX U
JMCKYCCHOHHBIX BOIIPOCOB M IPOOJEM M € MHOCIEAYIOIUM pa3dopoM 3THX BOIPOCOB HA
NPAaKTUYECKUX 3aHATHSX; J1abOpaToOpHble 3aHATHS — paboTa CTYJIEHTOB B MAbIX TpyIIax B
PEeXHMMaX B3aUMOJICHCTBHS «IIPETIOIABATENh — CTYICHT», «CTYJICHT — IPEITOIaBaTelb», «CTYICHT —
cryaeHT». [Ipu mpoBeeHnH MPaKTUYECKUX M J1aOOpaTOPHBIX Y4eOHBIX 3aHATHHA MPeTyCMOTPEHO
pa3BuTHE Yy OOYYarOIIMXCS HABBIKOB KOMAHIHOW pabOThl, MEXKIMYHOCTHOM KOMMYHHKAIIHH,
NPUHATHA PELLICHUH U TUAEPCKUX KauyeCTB.

AnantuBHBIE 00pa3oBaTeNbHBIC TEXHOJIOTHH, IPUMEHSIEMbIC TTPH U3YYCHUH JTUCIUTLTIHBI
— U1 JMIl C OrPaHMYEHHBIMM BO3MOXKHOCTSMHU 3JI0pOBbsSI INPEIyCMOTpEHA OpraHU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DJICKTPOHHON TIOYTHI.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYILIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHO
aTTecTalnu

OrneHoOuHBIE CpelCTBA NpPEAHA3HAYEHbI JIi KOHTPOJS U OLEHKH 0O0pa3oBaTeIbHBIX
JOCTHKEHUIN oOyuaroumxcs, OCBOUMBIIHUX porpamMmmy yueOHO JUCLUILTAHBI
«OnrounpopmaTuka.

OneHoYyHbIEe CPEJCTBA BKIIOYAIOT KOHTPOJIbHBIE MaTepHalIbl JUIsl IPOBEICHUS TeKYIero
KOHTPOJIs B hOpMe OTBETOB Ha KOHTPOJIbHBIE BONIPOCHI, BHITOJHEHUS MPAKTUUYECKUX U TECTOBBIX
3a/laHui, MOJArOTOBKE JIOKJIAJ0B-IPE3EHTALUNH 10 TemMaM pedepaToB U NPOMEKYTOYHOM
aTTecTanuu B opMe BOIPOCOB AJIsl MOATOTOBKYU K 3a4€Ty U PEIICHUs 3a1a4.

CTpyKTypa OIEHOYHBIX CPEACTB JJIsl TeKYLIeil H MPOMeKYTOYHOM aTTeCcTAluU
Kon u HanmeHoBanue HanMeHoBaHHE OIIGHOYHOTO CPE/ICTBA
Ne HMHIUKaTOpa [IpomexxyTouHast

/i (B COOTBETCTBHUHU C II. arrecrauus
1.4)

PesynbraTel 00ydeHust

(B cooTBeTcTBUH C 1. 1.4) Tekymuid KOHTPOJIb

3HATh: Pabouas Terpans Bompocs! Ha

ITK-6 CnocobeH k
IUTaHUPOBAHUIO
ONITHMU3AINHN
Pa3BHUTHIO CETEH CBA3N
NIIK-6.1
dopMyIupoBKa
COOTBETCTBYIOIIETO
MHJIIKATOpa B y4eOHOM
IUTaHE OTCYTCTBYET

— COBpPEMEHHBIE
MIPUHITUIIEI TOCTPOSHUS U
paboThI CUCTEM
ONTHUYECKOH Nepenayy,
00paboTKH, XpaHEeHHS,
OTOOpaKEHUS U 3aIUTHI
HHPOpPMALINY;

— OCHOBHBIE TEHACHIINHU 1
HarpaBJIeHUs Pa3BUTHS
Ja3epHOM, ONTUYECKON
TEXHHUKH, OIITUIECKOTO
MaTepuanoBeIeHNs,
ONTHYECKUX U
MHPOPMALMOHHBIX
TEXHOJIOTHUH;

— MaTeMaTHYECKUI
anmapar u 6a30Bble S3bIKU
pOrpaMMHUPOBAHHUS,

Bormpocs! n1s ycTHOTO
(MMCHMEHHOTO) OIIpoca To
TeMe, pa3ieiny

Pedepar, moknam,
Co00I1IIeHE, dCCE

Tect no Teme, pazaeny

sKk3aMmene 1-25




THUIIOBBIE IPOTPaAMMHBIE
MPOAYKTEHI,
OpHEHTHPOBAHHBIC Ha
pelIeHne HayYHbIX U
MPUKIIAHBIX 327129
(hoTOHUKH U
onTonH(popMaTHKy;

— NIPUHIMITBI TTOCTPOCHUS
1 paboThI cHCTEM
ONTHYECKOH nepenay,
mnpremMa, o0paboTKH,
XpaHEHHs, OTOOpaKEHUS 1
3aIUTHl HH(POPMAIIHUH;

— OCHOBHBIE TCHCHIIUHU U
HalpaBJICHUS Pa3BUTHA
JIa3epHOM, ONTUYECKO,
TEJEKOMMYHUKallMOHHON
Y BBIYMCIIUTEIILHON
TEXHHUKH, OIITUIECKOTO
MaTepHaAJIOBEICHUS,
ONITHYECKUX U
MH(POPMaMOHHBIX
TEXHOJIOTHIi;

— IPUHIUITEI IOCTPOCHHH,
METOMBI MPOSKTUPOBAHUS
U pacueTa ONTUKO-
MHPOPMALMOHHON
TEXHUKH.

YMeTb:

— IIPUMEHATH HA NPAKTUKE
COBPEMCHHBIE TTPHHIIHITBI
1 METOIbI
MIPOEKTUPOBAHUS U
pacuera ONTHKO-
HHPOPMAITMOHHOM
TEXHUKH;

— pemIaTh NpaKTHYECKHe
3a/1a4u, CBSI3aHHBIE C
MPOEKTUPOBAHUEM U
pa3paboTKoOil cucTeM
OTITORJIEKTPOHHUKH U
HMHTErpabHOM ONTHKH.
BJA/IeTh:

— METOaMH 1 HaBBIKAMH
HCIIOJIb30BAHUS
KOMITBIOTEPHBIX CHCTEM
MPOEKTUPOBAHUS U
UCCIIEIOBAHMsI JIa3€PHOH,
OINTUYECKOMH,
TEJEKOMMYHUKallMOHHON
Y BBIYUCIIUTEIIbHON
TEXHUKH, ONTHIECKUX
MaTepHaJIOB U
TEXHOJIOTHIA;

— METOZaMH MPOBEICHUS
ONITHKO-(PU3NIECKIX
HCCIEN0OBaHUI U
HU3MEpPEHUN;

— OOUIMMU NPaBUIIAMH
METOAaMH HaJaIKH,
HacCTpOUKHU 1
9KCIUTyaTallui YCTPOHCTB




U cucteM (HOTOHHKH U
onTouHpopmMaTuKy;

— HaBBIKAMH PUMEHEHUS
MOJIyYeHHBIX
TEOPETUUECKUX 3HAHUU
JUIS PEIeHNs] KOHKPETHBIX
TIPUKJIAIHBIX 3a1a4.

[TK-7 Cniocoben
AIMUHHCTPHPOBATh
nporLecc MoucKa u
JUATHOCTUKH OIIMOOK
CEeTEeBBIX YCTPONCTB U
IPOrPaMMHOTO
obecrnieucHHs
UIIK-7.1.
DopMynupoBKa
COOTBETCTBYIOIIETO
MHIIUKATOpa B y4eOHOM
IUIaHE OTCYTCTBYET

3HATh:
— COBPEMCHHBIC MTPUHIHUIIBL

MOCTPOCHUS U PaboThI
CHCTEM OIITHYECKOI
repenayy, 00paboTKH,

XpaHEHHs, 0TOOpaXeHHs U
3aIUTHl UH(POPMAIIHUH;

— OCHOBHBIC TCHICHIWU H
HalpaBIEHUS  Pa3BUTHUAL
JIa3epHOMH, OINTHUYECKOU
TEXHHUKH, ONTHYECKOTO
MaTepHaJIOBECHHUS,
ONITHYECKUX u
MH(POPMaMOHHBIX
TEXHOJIOTHIA;

- MaTeMaTHIeCKUH
anmapaT u 0a3oBbIe S3BIKU
POTPaMMHUPOBAHHUA,
TUIOBBIE  IPOTPaMMHBIE
MPOAYKTEHI,
OpPUEHTHUPOBAHHBIC Ha
pemieHne  HAay4HBIX U
MPUKIIAIHBIX 3ama4d
(dhotoHHKH u
onTonH(popMaTHKy;

— NPUHIUIBI HOCTPOCHHUS U
paboTsI CUCTEM
ONITHYECKOH nepenayy,
preMa, 00paboTkH,
XpaHEeHHs, OTOOpaKEHUS U
3aIUTHI UH(POPMAIIHUH;

— OCHOBHBIC TCHICHIWUHU H
HalpaBlEeHUs  Pa3BUTHUAL
JIa3epHOM,  ONTHUYECKOM,
TEJICKOMMYHHKAIIMOHHOM
u BBIYHCIIATEILHOM
TEXHHKH, OIITHYECKOTO
MaTepHaAJIOBEICHUS,
ONITHYECKUX u
MH(POPMaMOHHBIX
TEXHOJIOTHUH;

— IPUHIUIIEI IOCTPOCHHH,
METOMBI MPOSKTUPOBAHUS
U pacueTa ONTUKO-
MHPOPMALMOHHON
TEXHUKH.

yYMeThb:

— IIPUMEHATH HA NPAKTUKE
COBPEMCHHBIC TTPHHIIHITBI
1 METOIbI
MIPOEKTUPOBAHUS U
pacuera ONTHKO-
MHPOPMALMOHHON
TEXHHUKH;

— pemIaTh NpaKTHYECKHe
3aJ1a4H, CBSI3aHHBIE C

Pabouas Terpans
Bomnpocs! ist yCTHOTO
(IHCBEMEHHOTO0) OTIpoCca 1o
TeMe, paszieny

Pedepar, moxman,
Co00IIIEeHHE, 3CCe

Tect no Teme, pazueny

Bompocsl Ha
sk3amene 26-30




MPOEKTUPOBAHUEM U
pa3paboTKoO# cucteM
OIITO3JIEKTPOHUKH H
UHTETPAJIbHON ONTUKU.
BJAJeTh:

— METO/IaMH U HaBBIKAMHU
UCTIONIb30BaHMs
KOMITBIOTEPHBIX CHCTEM
MPOEKTUPOBAHUS U
MCCIIEIOBaHMS JIa3epHOH,
OINTHYECKOM,
TEJICKOMMYHHKAIIMOHHOM
Y BBIYMCIIUTEIIbHON
TEXHUKH, ONTHIECKUX
MaTepHajoB U
TEXHOJIOTHH;

— MeTO/IaMH NIPOBEACHUS
ONTHKO-(PU3NUECKIX
HCCJIEOBAHUN U
U3MEpEeHUil;

— o0UIMMH NIpaBUJIAMH U
METOJlaM{ HaJIaKH,
HACTPOHKHU U
9KCIUTyaTaluy yCTPONCTB
U cucteM (HOTOHHKH U
onTouH(popmaTuKy;

— HaBBIKAMH NIPHUMEHEHHUS
MOJIyYeHHBIX
TEOPETUUECKUX 3HAHUU
JUISL peTLICHNS] KOHKPETHBIX
NPUKJIAJHBIX 3334,

TunoBbie KOHTPOJIbHBIC 32JaHUS M1 HHbIE MaTePHAJIbl, HEO0X0MMBbIE I OLCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIH) ONBLITA AeATeIbHOCTH, XapaKTePU3YyIOLIHX 3TANbI
(opMupoOBaHUS KOMIIETCHIIHIT B IpoLecce 0CBOCHUsI 00pPa30BaTeIbHON NPOrPaMMbl

Ilepeyenb BONIPOCOB U 3aJaHUH

1. KoHTponbpHBIE BOIIPOCH IO YYEOHOM MporpaMMme.

2. [lpakTuyeckue 3afanus Mo yuyeOHOM mporpamMmme.

3. Temsl pedpepaToB 1o yueOHOM Iporpamme.

4. TecroBble 3a/1aHus 110 Y4eOHOH IporpaMMe.

5. KonTponbHbie paboThl 110 y4eOHOI nporpamme.

6. 3aueTHO-IK3aMEeHAIlMOHHbIC MAaTepUAIIbI [l IPOMEKYTOUHON aTTeCTalluHU (3a4eT)

KoHTpoJsibHBIE BONIPOCHI 110 y4eOHOMH MporpamMme

Paznean 1.

1. Kakue THITBI ONTHYECKHUX BOJHOBOJOB HCIIOJIB3YIOTCS B HWHTETPATBHO-ONTHYECKUX
ycTpoiicTBax?

2. ITo kakuM mapaMeTpam KIacCu(GUIUPYIOTCS ONTHYSCKUE BOJTHOBOIBI?

3. Kakue 3aKkoHBl ONTUKA TMPUBOASIT K BOJHOBOJHOMY  pacHpOCTPaHEHUIO
3JICKTPOMArHUTHBIX BOJIH?

4. Kakue TpeOoBaHHS TPEOBABISIOTCS K MaTepuaiaM HWHTETPAJbHON ONTHKU?
[TepeuncnuTe BUIBI MATEPHUATIOB, UCIIOJIE3YEMBIX B MHTCTPAJIBHOMN OTITHKE.

5. Kakue TeXHONOTHH HCTIONB3YOTCS Il U3TOTOBIICHUSI YCTPONUCTB UHTETPATIbHOM ONTUKU?

6. OT 4ero 3aBUCHUT pacIpeesICHHUE MO B BOJIHOBOIHOM Mojie?

7. Kakue Tumsl Mo OBIBatOT B BOTHOBOaX ?



8. Uem ompenensercst KOJIM4ecTBO MOJI BOJIHOBOIA?

9. I'te ucnoab3y0TCS ONTUYECKUE BOTHOBOIbI IPSIMOYTOJIBHOTO M KPYTJIOTO CEYEHHUS?

10. Kakum oOpazom MOXHO cdopMHpoBaTh NpodMIb MOKa3aTeist MpeIoMIICHUs
IUTAHApHOTO BOJIHOBOAA?

11. [lepeurcaute OCHOBHBIE METO/IbI OJTYUYEHHS BOIHOBOJOB U UX OCOOCHHOCTH.

12. B dyem 3aximouaercss NpuHUMI HOHHOro oOMmeHa? [lepeunciauTe OCHOBHBIE
IpeuMyIIecTBa METO/1a HOHHOTO OOMeHa.

13. TE- 1 TM-M0/1BI B aCHMMETPUYHOM IUIAHAPHOM ONTHYECKOM BOJIHOBOJE.

14. DddexTuBHBIA MOKa3aTEIb MPETOMIICHNS BOTHOBOAHBIX MO/,

15. DdodextuBHas riyOWHAa ONTUYECKOTO BOJHOBOJAA C TPaJMEHTHBIM HpoduiemM
[I0Ka3aTelsl IPEIOMIICHNUS.

16. Ionsipu3arusi BOJTHOBOIHBIX MOJI.

17. BotHOBOIHBIE MO/IBI IJIAHAPHBIX IPAJUEHTHBIX BOJTHOBOOB.

18. Bo1HOBOIHBIE MO/IBI KAHAJIBHBIX I'PaJIMEHTHBIX BOJIHOBOIOB.

19. HopmupoBaHHbIE IEPEMEHHBIE.

20. Metoa 3¢ pekTUBHOrO MOKazaTeys MPeToMIICHHUSL.

21. ITaccuBHBIE ¥ aKTUBHBIE KOMIIOHEHTBHI HHTEIPAJIbHO-ONTUYECKUX CXEM.

22. BBOA-BBIBOJ U3IyYEHHUsI B HHTETPAIbHO-OIITUYECKNAE CXEMBI.

23. MHTEerpajlbHO-ONTUYECKHE YCTPOMCTBA M ONTHYECKUE MHTErPabHBIE CXEMBI JIS
CUCTEM Iepesiadyl 1 00paboTKU HH(OpMALIUK.

Paspnean 2.

1. Kakue BojgOKHa Ha3bIBAIOTCA CTYNIEHYaTbIMU U IPAJIUEHTHBIMU?

2. Yrto Takoe uncioBas ameprypa s CTYIeHYaToro BoJiokHa? BeiBenure dhopmyiy s
ee pacuera.

3. Kak ompenensiercss uucioBasi ameprypa Uil TPaaueHTHOTO BoOJIOKHA? YTo Takoe
JIOKaJIbHAs YMCII0Bas aneprypa?

4. Ot 4ero 3aBUCUT MOIIHOCTb U3JIy4YeHHUsI, BBOJUMAs B BOJOKHO? Kak MOXHO yBeIMYUTh
3Ty MouHOCTh? [Touemy Takoe yBennueHHe MOLTHOCTH HelesecooOpa3Ho?

5. OnummTe BUJ TPAaeKTOPUU MPU PACHpPOCTPAHEHUH JIydel B CTYIIEHYaTOM BOJIOKHE U B
I'PaJMEHTHOM BOJIOKHE (JUIs Cilydasi, KOT/1a IPUMEHNMa JTy4eBasi TPAKTOBKA).

6. K uemy npuBOIUT yBEJIWYEHHE DPA3HOCTU IOKA3aTeNell MPEeNOMIICHUS Hcepn — Ho6!
[loueMy WH3roTaBIMBalOT BOJIOKHA C OYEHb MaJbIMM 3HAUEHUSMU pPA3HOCTU IIOKa3aTesen
HPETIOMIICHUS Hcepr — Moo !

7. BAusIOT 1M mapaMeTphl 3aTyXatolei BOIHBI, CYIIECTBYIOLIEH B 000I0UKe, HA BOJIHY B
CepLIeBUHE BOJIOKHA?

8. OnuiuTe BUJA BOJHBI B ceplleBUHe, onpeaensieMoit pynkiuei beccens? Kak MoxHO
0XapaKTepU30BaTh BOJIHY B 000JI0UKe?

9. Ilpu KaKoM yCJIOBHH B ONTHYECKOM BOJIOKHE OYJIET PacpOCTPaHATHCS TOJIBKO O/1Ha MOJia?

10. Kak MOXHO paccuMTaTh KOJIMYECTBO MOJ, PACIPOCTPAHSIOIIUXCS B CTYIIEHYaTOM U
I'PaJMEHTHOM BOJIOKHE IpU OOJIBIIMX 3HAUYEHHUSIX HOPMUPOBAHHON 4acTOThI V7

11. YUto Takoe mMexxMozoBasi nucrepcusa’? B Kakux eaumHHUIIAX U3MEPSETCS MEXMOJI0Bast
aucrnepcus?

12. BeiBeaure Gpopmyiy Ajisl pacuera MEXMOJOBOM AUCIIEPCUH B CTYIIEHYATOM BOJIOKHE.
YeMy paBHa MEXMOJ0Basi IUCIIEPCUS B TPAJUEHTHOM BOJIOKHE JJI1 MEPUIMOHAIIBHBIX JIyden?

13. Yro Takoe MaTepuaibHas aucnepcusi? B Kakux equHHUIIAX U3MeEpSeTcsl MaTepralibHas
aucrnepcusi?

14. Yto Takoe XpoMaTHUECKask JUCTIEPCHS?

15. Yto takoe IIM]] (monspuszammoHHass MojaoBas mucrepcusi)? B kakux enuHUIAX
u3MepsieTcs nojsipru3alMoHHas MoJoBast nucnepcua? MosxHo nu ckomnercuposats [IM]1?

16. Kak yuecTb COBMECTHOE BIMSHUE PA3IMUYHBIX BUIOB AUCTIEpCUU?

17. Kak 3aBUCUT JU3JIEKTpUUECKas IPOHUIAEMOCTh cpeibl OT YyacToThl? Kakue 4acToTsl



Ha3bIBAIOTCS pe3oHaHCHbIMU? Kak ux ompenenuts mo rpaduky 3aBUCUMOCTU AUDICKTPHUECKOM
IPOHUI[AEMOCTH CPEJIbl OT YaCTOThI?

18. Yro Takoe mMprHa CIEKTPa UCTOYHHUKA U3ITyUYECHHUS?

19. KakoBbl BHUIBI MOTEPh B ONTHYECKOM BOJOKHE? UeM ompenenstorcs MmoTepu B
JUTMHHOBOJIHOBOM oOnactu? Kakue mpumecu MpUBOAST C YBEIMYEHHUIO TOTEPh BOJM3U JITHMHBI
BOJTHBI 1480 HM?

20. Yem ompenensitorcst KabenabHble MoTepu?

21. Yto Takoe AaMHA OTCEYKH BOIOKHA?

Paspea 3.

1. B ueM 3aki04ar0TCs MPEUMYIIECTBA UCIIOIb30BaHMs rojorpapuieckoi namsatu?

2. Yro Takoe HaJOKEHHAs 3alKCh TOJOrpaMM, W IS KAKOTO THUMA ToJOrpaMM OHa
Bo3MOXkHa? Kak 3amuchIBaloTCsl HAJIOAKEHHbIE TOJI0IPaMMBbI?

3. 3a cdyer 4Yero MpOW3BOIUTCS YIUIOTHEHHE WH(GOpPMAIMA B YCTPOHCTBAX XPaHEHUS
uHpopmanuu?

4. OcHOBHbIE CBOMCTBA 0OBEMHBIX TOI0rpaMMm?

5. YTO TaKoe «CeJIeKTUBHOCTh TOJIOTPAMMBI» ?

6. latb onpenenenue AuppakinoHHON 3((HEKTUBHOCTH TOJIOTPAMMBI.

Pazgen 4.

1. Kakue TpeboBaHMsI MPEIbSBIAIOTCS K HICTOUHUKAM u3iyueHus s BOJIC?

2. Kak perucrpupyercs u nepenaercs uapopmanus B matpunax OI13C?

3. Kakue paboume quamna3oHbl JUIMH BOJIH Bbl MOXKeT€ Has3Barh? [l Kakux JUIMH BOJH
ONTUMU3HUPOBAHBI COBPEMEHHbIE OINITUYECKUE BOJIOKHA, IPUMEHSEMbIE B BHICOKOCKOPOCTHBIX CETSIX?

4. HazoBuTe U 0XapaKkTepu3yiTe TEXHOIOruH, ncnoib3yeMbie B BOCIL.

5. IlepeuncnuTe ¥ MOSACHUTE ONEPALIMHU, UCIIOJIb3yeMble IpU (OPMUPOBAHUU LTUPPOBOTO
Tes1e(hOHHOTO CUTHATIA.

6. KakoBa ocHOBHas 11e1h KoAMpoBanus mudpoBoro curnaita 8 BOCII?

7. B yem 3akimovarorcst HegoctaTku [TLA?

8. Onuure cTpyKTypy uH(popmanmronHoro kaapa CLIN.

9. Ha3oBuTE OCHOBHBIE IPEUMYIIIECTBA BOTHOBOTO OOBEAMHEHHS KaHAJIOB.

10. Bo3moskHa i AByHAanpaBlieHHAs repeaaya nHGOPMAIIHH 110 OJTHOMY BOJIOKHY?

11. Ha3zoBuTe NpUYMHBI IOTEPH B OTKPBITHIX ONTUYECKUX CUCTEMAX IEpEayu.

12. OcHOBHBIE CBOICTBA ONTHYECKOIO M3IYUYEHHS U €ro MpeuMyLIecTBa Mepes ApyruMu
CHEKTPAIbHBIMU AMANa30HaMU 3JIEKTPOMArHUTHOTO U3IYUYEeHHUs IS Iepeiaud HHPOpMaLuu.

13. Crioco06b! nosryueHus peaabHbIX (OTOHHBIX KPUCTAILIOB.

14. Kaxumn ONTUYECKUMU s dexramu OIIpEeACIIAIOTCA CBOICTBa
(OTOHHOKPUCTATNINYECKUX BOJIHOBOAOB?

15. Kakue ycTpoiicTBa MHTErpajJbHON ONTHUKU MOTYT OBITh PEaTM30BaHbI C MOMOIIbIO
(OTOHHOKPUCTAINTMYECKHX BOJIHOBO/I0B?

16. KakoBbI IepCIIEKTUBBI CO3aHMs ONTHYECKOIO KOMIIbIOTEPA?

IIpakTnyeckue 3aganus Mo y4eOHOM nMporpamMmme

Paznean 1.

1. ITokaxwute, uto onna miockass TEM-BonHa Ex(y, z) = A-exp(—ik,y)-exp(—ifz) HEe MOXKeT
YOBJIETBOPUTH TPAHUYHBIM YCIOBUSAM Ex(+d/2, z) =0 npu j11000M z B 3epKaJIbHOM BOJIHOBOJE.
[Tokaxwure, yTo cymma AByX miockux TEM-BouH, 3aniMcanHas B BUIE

E (y,2) = 4 exp(=ik,,y)exp(=iP,z) + 4, exp(=ik ,, y) exp(=iB,z) ,
YAOBJETBOPSIET TPAHUYHBIM YyCIOBUSIM, eciu A1 =24z, B1=P2 u ki1 =-ko2=mn/d, rne
m=1,2,...

2. Crer ¢ mmHOU BOMHBI Ao = 0,633 MKM NpPOXOAWT Yepe3 3epKajJbHBI BOJHOBOJ C



paccrosHueM Mexay 3epkanamu d =10 mMkm u n=1. Onpenenute uucio TE- u TM-moz.
Onpenenure rpynmnoBbie CKOPOCTH JJIsA Harbosiee OBICTPO B MeAJIeHHON MObl. Ecim kopoTkuit
MMITYJIbC CBETa IEPEHOCUTCS BCEMHM MOJAMHU BOJIHOBOJA HAa PAacCTOSIHME 1 M, TO HACKOJIBKO
UMIYJIbC YIIUPSIETCA U3-3a Pa3inyuus IPYHIOBbIX CKOPOCTEH?

3. Cger, uMmewUMii B CBOOOAHOM MPOCTPAHCTBE MIMHY BOJHBI A =0,87 MKM,
HAIpPAaBJIAETCS TOHKOM IUIOCKOM IUIEHKOM TOJNUIMHBI d =2 MKM C IOKa3aTejeM IpeoMIICHUs
n1 = 1,6, KOTOPYIO OKpYXkaeT cpesia ¢ mokasaTesieM npeaomiieHus ny = 1,4.

4. Onpenenure KpUTHYECKHH yron O M JONONHUTEIBHBIA K Hemy O,

aneptypy NA M MakcUMaibHBIA Yroja mpueMa ajsl CBeTa, Majamoliero M3 Bosayxa (n=1).
Omnpenenure yucio TE-moxa. Onpenenute yroi HakjioHa O v rpyInoByo cKOpocThb v st TE-mMob1
cm=0.

5. IloBTOpUTE pacyer U3 NpeaplAyIIEH 3a1a4u, CUUTAas], YTO IUIEHKA HAXOANUTCS B BO3LyXE
(n =1). CpaBHUTE pEe3yIbTATHI.

6. IIpeanonaras, 4To 37EKTPUUECKOE 110JI€ B CAMMETPUYHOM IIJIJAHAPHOM BOJIHOBOJIE BEJIET
ce0si rapMOHUYECKH BHYTPHU CJI0s, HKCIIOHEHIIMAJIbHO — BHE CJIOS U B 00€UX cpelax UMeeT
HOCTOSIHHYIO paclpocTpaHeHus 3, MOXKHO 3anucath Ex(y, z) = u(y)-exp(—ifz), rae

Acos(k,y+9), —-d/2<y<d/2

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

YroObl yAOBIETBOPUTH YpaBHEHUIO ['enbmrosbia, HEOOXOAUMO BBIIOJHEHHUE YCIOBUN
ky +B7 =komy n B2 —y* =kgn3

Hcnonp3yiiTe ypaBHeHus: MakcBesuia, 4ToObl BIBECTU BblpaxeHust st Hy(y, z) u H(y, z).
[Tokaxkxute, 4TO rpaHUYHBIEC YCIOBUS YIOBJIETBOPSIIOTCS, €CIU 3, ¥ U ky IPUHUMAIOT 3HAUEHUS P,
Ym ¥ Kkym ¥ IPOBEPHTE BBHIIIOJHEHUE YCIOBHUS CaMOCOTIACOBAHMS.

7. KakoBa HamOonblas ToJIMHA ¢ IJAHAPHOIO CHMMETPUYHOTO BOJHOBOJA C
nokasaressiMu npenomienus ny = 1,50 u n2 = 1,46, 11 KOTOpOro CymecTByer Tosbko ogHa TE-
MoJa Ha AjguHe BOJHBI Ao = 1,3 MkM? KakoBO 4McIO MOJ, €Ciid IpU TOM K€ TOJIIIUHE CIOs
3aMEHUTD JUIMHY BOJHBI Ha Ao = 0,85 MKM?

8. Ilokaxwure, uro yciaosue orceuku Uit TE-mMonbl m > 0 B CHMMETPUYHOM IIAHAPHOM
BOJIHOBOJIE C 111 & N2 MPUOJIMIKEHHO 3aMMChIBACTCS KaK
An-d?

2 s
m

YHCIIOBYIO

2
o = 8,
rae An =ni — no.

Paspnean 2.

1. MUcTouHuK M3my4daeT CBET MOIMHOCTHIO Py ¢ pacnpenenenuem 1(0) = (1/m)Po-cos 0, rae
1(8) — MOIIHOCTb, MPUXOAIIASACS HA €AUHUILY TEJIECHOTO yIJla B HaIIPaBJIeHUH, 00pa3yoLIEeM yTro
0 c ocbto BojokHa. [lokaxkuTe, YTO MOIIHOCTh, coOMpaemasi BOJIOKHOM, paBHa P = (NA)zPo, TaK
uT0 K03(PuIHenT nepenaun coctapiseT (NA)?, rie NA — unciioBas anepTypa BOJOKHA.

2. IlycTh MCTOYHHMKOM SIBJIIETCS IUIOCKUIM CBETOAMOJ C IOKA3aTEJEeM NPEIOMIICHUS 7s ,
IPUCOEAMHEHHBI K BOJOKHY, NMPUYEM IUIOIIA[b CEYEHHsS BOJIOKHA OOJIbIIe, YeM ILJIOLAdb
M3IIy4yarolleil IOBEPXHOCTU CBETOAMOAA. PaccunmTaiiTe 4YMCIOBYIO amneprypy BOJIOKHA W
koa(duruent nepenayu, ecnu n1 = 1,46; np = 1,455 u n, = 3,5.

3. CpaBHUTE YHUCIIOBBIE amnepTypbl BOJIOKHA CO CTYNEHYAThIM MPO(dUIeM IOKa3aTess
npenomiuenuss ¢ n1 =145 u A=0,01 u rpaguentHoro BojokHa ¢ ni1 = 1,45, A=0,01 u
napabonyecKuM poduiieM nokasarens npeaomienus (p = 2).

4. BoJ0KHO cO cTyneH4YaThiM IpoduiaeM MoKas3aress MpeloMIeHHs] UMEET paguyc a =5
MKM, [IOKa3aTeb NIPEJIOMIIEHNS CEpALEBUHBI 711 = 1,45 U OTHOCUTENBHYIO Pa3HOCTh IIOKa3aTesen
npenomienus A =0,002. OnpenenuTe HAUMEHBUIYIO JUIMHY BOJIHBI Ac, IPH KOTOPOIl BOJIOKHO



SBIISIETCS OTHOMO/IOBBIM. Ha /ytnHe BOJHBI A/2 onpeenuTe HHAEKCHI (/, m) BCeX HalpaBlIsieMbIX
MO/I.

5. BonokHO co cTymeHYaThiM MpopuiIeM IMOKa3zaTens MPEJOMIICHUS HMEET YUCIIOBYIO
aneptypy NA = 0,16, panuyc cepaneBuHbl @ = 45 MKM U TIOKa3aTellb MPEJIOMIICHUS CEP/IIIEBUHBI
n1 = 1,45. Ha ucnons3zyemoii aiauHe BOJIHBI Ao = 1,3 MKM Aucniepcusi Marepuaia npeHeOpeKxuMo
Mana. OueHb KOPOTKMM MMITYJIbC BXOJUT B BOJOKHO npu ¢ =0 M NpOXOAUT paccTosiHue 1 KM.
Hapucyiite popmy npuHIMaeMOro uMIyJibca:

a) UCIMOJIb3YS JIy4EeBYIO ONTHKY U PaCCMaTPUBasi TOJIbKO MEPUHMOHAIIBHBIC JIyUH;

0) UCHOJIB3YS BOJHOBYIO ONTHKY U paccMaTpuBasi TOJIbKO MepuanoHaibHble (/ = 0) MOJBI.

6. CTyneHuaToe BOJIOKHO C TIOKa3aTelsIMu npenomienus ni = 1,444 u ny = 1,443 paGoraer
Ha JUIMHE BOJHBI Ao = 1,55 mxM. Omnpenenure paauyc CepALEBUHBI, IPU KOTOPOM IapameTp
BoJIokHa V paBeH 10. OueHuTe MOCTOSIHHbIE PACIPOCTPAHEHHs BCeX HampanisieMblx MoJ ¢ [ = 0.
[TycTh Teneps paanyc cepaeBUHBI U3MEHUJICS Tak, uTo V' = 4. Onpeaenure $pa3oByr0 CKOPOCTb,
IOCTOSIHHYIO PAclpOCTPAaHEHHUsT W TPYMIOBYIO CKOPOCTh (yHAaMeHTanbHOW Moabl LPor.
Hucnepcueit maTepuaia npeHeOpeyb.

7. BOJIOKHO €O cTyneH4aTsIM NpoduiieM rmoka3aTess npeaoMiaeHus paauyca a = 20 MKM ¢
nokasaresiMu npenomieHus ny = 1,47 u n2; = 1,46 paboraeT Ha JJIMHE BOJHBI Ao = 1,55 MKM.
[TpuMeHsisi TeopHio KBAa3UIUIOCKMX BOJH M paccMaTpuBas TOJIBKO HAaINpaBisieMble MOJbI C
a3UMYTaJIbHBIM UHJAEKCOM [ = 1:

a) ONpeeNINTEe HAUMEHbIIYI0 U HauOOJIBLIYIO TOCTOSIHHBIE PAaCIPOCTPAHEHUS;

0) a7 MOJBl ¢ HAaUMEHbIIEH MOCTOSHHOM PAacHpOCTPaHEHUs OINpeNeNuTe BHEIIHUN U
BHYTPEHHUN paauychl LWIMHIPUYECKOTO CJIOS, B KOTOPOM 3aKJIIOUY€Ha BOJIHA, a TaKke
KOMIIOHEHTBI BOJJHOBOI'O BEKTOPA k TpHU 7 = 5 MKM.

8. IlpoBeauTe Te ke caMble pacueThl, YTO U B MpeAbIAYIIEH 3aa4e, HO JJis TPaAUEHTHOTO
BOJIOKHA € MapaboIn4ecKuM IpoduiieM rmoKasaTess nperomiieHus (p = 2).

9. Ha nymae BoHBI Ao = 820 HM moTepu M3-3a MOTJIONICHUS B BOJIOKHE cocTaBisitot 0,25
nb/km, a mnotepu wu3-3a paccesHus — 2,25 nb/km. Ha miumHe BomHBI Ao =600 HM
KaJIOpDUMETPUYECKUE M3MEPEHUSI HarpeBa BOJOKHA M3-3a IOIJIOLIEHMS CBETa AT MOTEpU 2
nb/km. Haiingute nonublil koadduuneHt 3atyxanus Ha Ao = 600 HM.

10. Omnpenenure paauyc CEpAUEBUHBI MHOIOMOJOBOTO BOJIOKHA CO CTYIEHYaThIM
npoduiIeM rmoka3aress IpeTOMICHHs, UMEIOIIETO YHCIIOBYIo anepTypy NA = 0,1, ecniu Ha qyirHe
BoJIHBI Ao = 0,87 MKkM umcino moxa cocrasiusier M =5000. Ilpu mnokaszaTene nperoMICHUS
cepaueBunsl n1 = 1,445, rpynnoBoM nokasarene npeinomieHus N1 = 1,456 u A, npuOnu3uTenbHO
HE 3aBUCAILEM OT JJIMHBI BOJIHBI, ONPEACINTE BPEMs OTKJIMKA U3-3a MOJOBOM JUCIIEPCUU Gt IS
BOJIOKHA JUIMHOM 2 KM.

11. PaccmoTpum rpagueHTHOE BOJIOKHO ¢ a/ho = 10; n1 =1,45; A=0,01 u creneHHBIM
npoduiuem ¢ nokasarenem p. Onpenennure 4uciao Moa M U CKOPOCTh PACIIIIBIBAHUS UMITYJIbCA U3-
3a MOJIOBO# aucnepenn o+/L ipu p = 1,9; 2; 2,1 u .

12. Imnynbe ¢ HayaJIbHOM JUIMTEIBHOCTBIO To MEPENAETCS MO IPaJMEHTHOMY BOJIOKHY
JUTMHOM L KM CO CTETeHHBIM (p) TpoduiieM mokazaress npenomieHus. Hanbompimii mokaszaresns
IIPEJIOMJIEHUS 11 3aBUCUT OT JJIMHBI BOJIHBI, IPUYEM

2
_hod'm
b
co d\
A TIOYTH HE 3aBUCHT OT JJIMHBI BOJIHBI, CIICKTpajbHAasA MIIWPWHA HCTOYHHKA CBCTa

COCTaBJISIET G, a paboyas JUIMHA BOJHBI paBHA Ao. OOCyauUTE BIMSHUE YBEIUUECHUS KaXJI0r0 U3
napamerTpos L, To, p, |Dx|, Gx ¥ Ao Ha ATUTETBHOCTh IPUHUMAEMOI'0 UMITYJIbCA.

D)\’=

Pa3nean: 3, 4.
1. Bpluuciure 3HaueHUs YHUCIOBOM amepTypel NA M MaKCHUMallbHOTO yrja BBOJAa
U3ITyYeHUS B BOJIOKHO Omax [UISI CTYNEHYATOTO BOJIOKHA C IMapaMeTpaMu a) Hcepx = 1,483,



no6 = 1.479; 6) ncepr = 1,483, nos = 1.460. Cnenaiite 060011at01111€ BBIBOIBI.

2. OmpenenuTe YUCIo MOJI, KOTOpoe OyJIeT paclpoOCTPAHITHCS B TPAJAUEHTHOM BOJIOKHE C
TUaAMETPOM cepAleBHHBI S0 MKM U auaMeTpoM o0osiouku 125 MM Ha amuHe BoiHBI 1310 HM.
[Toxazarens npenomienus cepaueBunsl 1,490, nokasarens npenomienus odbonouku 1,485.

3. Mmeercs cTymeHYaTOE BOJOKHO C IIOKA3aTeJIeM IPEIOMIIEHMs cepAueBuHBl 1,46;
A =0,27%. Haiitu nuameTp cepAleBUHBI BOJIOKHA, B KOTOPOM OYyZI€T paclpOCTPAHITHCS TOIBKO
0JlHa MOJIa Ha JUIMHE BOJIHBI 1550 HM.

4. PaccumnTaiite MeXMOIOBYIO IUCIIEPCHIO JJISl CTYIIEHYAaTOI0 BOJIOKHA C ITapaMeTpaMu a)
Heepn = 1,483, nos = 1.479; 0) neepn = 1,483, nos = 1.460. OtBeT BbIpaszute B HC/KM. Crhemaiite
BBIBOJI: KaK H3MEHSAETCS BEJIMYMHA MEXMOJIOBOM IUCIEPCUU MPU YBEIMUYEHUU YHUCIOBOM
aneprypsl.

5. Ouenuts pacctosiHue Lo, IpU KOTOPOM XpOMaTU4ecKasl U MOJsipru3allMoHHasl MO/I0Bast
JCTIEPCUS CPABHUBAIOTCS 110 BEIMYHMHE, €ClId KOA(PUIIMEHT XpoMaThuyeckol aucnepcun D = 2
nc/(EM-kM), K0d(QQUIMEHT TONAPH3AMOHHON MOJOBON mucrepcud Dpmd = 0,5 mc/xm'?, a
MIMPHHA CHEKTpanbHOro n3nydenus Ah = 0,05 am.

7. D¢ dekTuBHOCTH NpeoOpa3oBaHUs BHEUIHEH (3JEKTPUUECKOI) MOIIHOCTH TJIaHAPHOTO
GaAs ceroauona pasHa h = 1,5% npu npsimom Toke / = 50 MA u pa3HocTH noteHuuanos U = 2
B. OueHutp TreHEpUpPYyEMYIO MPUOOPOM ONTHYECKYIO MOIMHOCTh P;, eciu kKodhduimeHt
orpaxkeHust R Ha rpanune GaAs — Bo3ayx paseH R = 0,8. Koadduuuent npenomnenus GaAs n =
3,6.

8. Ouenutb 3¢ (PeKTUBHOCTh NMpeodpa3oBaHUs BHEIIHEH MoOIIHOCTH miaHapHoro GaAs
CBETOJIMO0/Ia 1), KOTJla BHYTPEHHSISI ONTHUYECKass MOIIHOCTh P; cocTtaBiseT 30% oT npuioxkeHHOU
anekTpuueckoil MoutHocTH. Koadduuuent npenomnenus GaAs n = 3,6.

9. CpaBHUTE YHMCIIOBBIE aNEPTYpPhl BOJOKHA CO CTYNEHYATHIM MPOQHUIEM TMOKa3aTems
npenomiuenuss ¢ n1 =145 u A=0,01 u rpaguentHoro BojokHa ¢ ni1 = 1,45, A=0,01 u
napabonyecKuM poduiieM nokaszarens npeaomieHus (p = 2).

10. BonokHo co cryneH4aTbIM npoduieM Mokas3aTess MpesioMIICHUs UMEET pajnyc a =5
MKM, [IOKa3aTeb MIPEJIOMIIEHNS CEpALEBUHBI 711 = 1,45 U OTHOCUTENBHYIO Pa3HOCTh IIOKa3aTesen
npenomieHus A =0,002. Onpenenure HAUMEHBIITYIO JUIMHY BOJHBI Ac, TIPU KOTOPOH BOJIOKHO
ABJIIETCS OMHOMOOBBIM. Ha /uinHe BosIHBI A./2 onpenennute UHAEKCHI (/, m) BCEX HAIPaBIIsEMbIX
MOJI.

11. BoJOKHO €O CTymeH4YaThIM MpoduiieM MOKa3aTels MPEIOMIICHUS WMEET YHCIOBYIO
aneptypy NA = 0,16, panuyc cepaueBussl a = 45 MKM U IIOKa3aTeNb NIPEJIOMIIEHUS CEPALIEBUHbI
n1 = 1,45. Ha ucnons3zyemoii aiauHe BOJIHBI Ao = 1,3 MKM Aucriepcusi Marepuaia npeHeOpeKxuMo
Mana. OueHb KOPOTKHM MMITYJIbC BXOJUT B BOJOKHO npu ¢ =0 M NpOoXoAUT paccTosiHue 1 KM.
Hapucyiite popmy npuHIMaeMOro uMIyJibca:

a) UCIMOJIb3YS JIy4EBYIO ONTHKY U paCCMaTpUBasi TOJIbKO MEPUIHMOHAIIBHBIC JIyUH;

0) KUCIOJIB3Ys BOJTHOBYIO ONTUKY M pacCMaTpUBasi TOJIbKO MepuaroHanbHbIe (/ = 0) MOJIBIL.

12. Boj0KHO co cTyneH4YaThIM MpoduiieM oKas3ares npeaoMieHus paguyca a = 20 MKkM
C mokasarensiMu npenomiienus ni = 1,47 u no1 = 1,46 pabotaet Ha AIUHE BOJHBI Ao = 1,55 MKM.
[TpumeHsisi TeopHio KBAa3UIUIOCKMX BOJH M paccMaTpuBas TOJIBKO HAaIpaBisieMble MOJbI C
a3UMYTaJIbHBIM UHJAEKCOM [ = 1:

a) ONpeeNINTEe HAUMEHbIIYI0 U HauOOJIBLIYIO TOCTOSIHHBIE PAaCIPOCTPAHEHUS;

0) a7 MOJBl ¢ HAaUMEHbIIEH MOCTOSHHOM PAacHpOCTPaHEHUs ONpeNeNuTe BHEIIHUN U
BHYTPEHHUH paJuychl LWIMHIPUYECKOTO CJIOS, B KOTOPOM 3aKJIIOU€Ha BOJIHA, a TaKke
KOMIIOHEHTBI BOJJHOBOI'O BEKTOPA k TpHU 7 = 5 MKM.

13. TlpoBenuTe T€ k€ CaMble pacyeThl, UTO U B MPEIABIAYIICH 3a/1a4ue, HO JIsl TPAAUEHTHOTO
BOJIOKHA ¢ MTapaboIn4ecKuM IpoduiieM 1moKasaTess nperomiieHus (p = 2).

14. Ha nnune BosHbI Ao = 820 HM MOTEpU M3-3a MOTJIOLIEHUS B BOJIOKHE cocTaBsitoT 0,25
nb/km, a mnotepu wu3-3a paccesHus — 2,25 nb/km. Ha miumbHe BomHBI Ao =600 HM
KaJIOpDUMETPUUYECKUE M3MEPEHUSI HarpeBa BOJIOKHA M3-3a IOIJIOLIEHMS CBETa AT NOTEpU 2
nb/km. Haiinute nonublil koadduuneHt 3atyxanus Ha Ao = 600 HM.



15. Onpenenute paauyc CepALEBUHBI MHOIOMOJOBOTO BOJIOKHA CO CTyINEHYaThIM
npoduiIeM rmokazaress IpeTOMIICHHs], UMEIOIIET0 YHCIIOBYIo anepTypy NA = 0,1, ecniu Ha qyirHe
BOJMHBI Ao = 0,87 MkM umcino mox coctaBisier M =5000. Ilpu mnokaszarene mHperoOMIICHUS
cepaueBuHsl 1 = 1,445, rpynnoBom noka3zatene npenomieHust Ny = 1,456 u A, npuOIu3uTensHO
HE 3aBUCSILIEM OT JJIMHBI BOJIHBI, ONPEAEINTE BPpeMs OTKJIMKA M3-3a MOJOBON JUCIEPCUU Gt JUIS
BOJIOKHA JUJIMHOM 2 KM.

16. PaccMoTpum TpagueHTHOE BOJIOKHO ¢ a/ho = 10; n1 =1,45; A=0,01 u creneHHbIM
npoduinem ¢ nokasareiem p. Onpenennure 4uciao Moa M U CKOPOCTh PACILIBIBAHUS UMITYJIbCA U3-
3a MOI0BO# nuctiepcun 6+/L ipu p =1,9; 2; 2,1 u oo.

Tembl pedepaToB o yueOHOI nporpamme

1. Marepuass! 1u1st 00bEMHOI rosorpadun. 2D- u 3D-crcteMsl oToOpaxeHust HH(GOpMaIyu.

2. IlepcriekTHBBI pa3BUTHSL CUCTEM ONTUYECKOM 3anmucy HH(opMalyu.

3. Moaudukamuss merona 3((GEKTUBHOrO MOKa3aTels NpPeJOMIIEHHUS JUIl JBYMEPHBIX
IpaIMEHTHBIX BOJTHOBOJIOB.

4. BBOA-BBIBOJ U3JIy4€HMSI B UHTETPATIbHO-ONTHUECKUE CXEMBI.

5. I1accuBHBIE BOJIHOBO/IHBIE KOMIIOHEHTBI HHTETPAIbHO-ONTHYECKUX CXEM.

6. KommnbrorepHast (OoTOHMKA: IPUHLUIIBI, TIPOOJIEMBI U IEPCTIEKTUBBI.

7. TUIBI ONTUYECKUX MPOLIECCOPOB. AHAJIOTOBBINA ONTUYECKUIN TIPOLIECCOP.

8. IlpuHuUMII JEHCTBUSL ONTHMYECKOTO aHAJIOrOBOIO YCTPOMCTBA, PEANU3YIOLIETO
YMHOKEHHUE BEKTOpa Ha MAaTPHUILY.

9. IlepBoe u BTOpOE MOKOJCHHS ONTUYECKUX LHU(POBBIX MPOLIECCOPOB.

10. Ontuueckuit npoueccop Enlight256.

11. OnTuueckue OucTaOMIIbHBIE YCTPOMCTBA U JIOTHYECKUE SJIEMEHTHI.

12. ®OTOHHO-KpUCTAILIMYECKHUE CTPYKTYPbI U UX IPUMEHEHUE B ONITOMH(POPMATHKE.

TecroBble 3a1aHus 110 y4eOHOM IporpaMmme

TecToBble 3a1aHUs COCTOUT M3 TEOPETUYECKUX BOIIPOCOB MO TEMATUYECKUM pasjesiaM
paboueil mporpamMmbl yueOHOM qucHUIUIMHBEL. Bo Bcex Bolpocax Ka)I0ro TecTa MpeanoaraeTcs
BBIOOp O/IHOTO U3 IpeJIaraéMbIX BO3MOKHBIX OTBETOB.

Cucrema OLEHOK BBIIOJIHEHNS KOHTPOJIBHOI'O TECTUPOBAHMSL:

— «OTIUYHOY» — KOJIMYECTBO MPABMWIBHBIX OTBETOB OT 85% 110 100%;

— «XOpOII0» — KOJIMYECTBO NMPaBUIbHBIX 0TBETOB 0T 70% 1o 84%:;

— «y/I0BJIETBOPUTENIbHO» — KOJMYECTBO MPAaBUIBHBIX OTBETOB OT 55% 10 69%.

Tect Ne 1. UHTerpajibHO-0NITHYECKHE BOJTHOBO/IbI

1. Kakoii mapameTp xapakTepu3yeT Cpely paclpOCTPAHEHUS 3JIEKTPOMAarHUTHOM BOJIHBI:

a) IJTMHA BOJIHBL;

0) mokazarenb MPEJTOMIICHHUS,

B) HAIPSKEHHOCTH JIEKTPUUECKOTO TOJIS;

r) HavayibHas Qasa?

2. KakoBa CKOpOCTb CBETa B BAKyyME:

a) 340 m/c;

6) 3-10% m/c;

B) 3-10° m/c;

r) 3-10° m/c?

3. KakoBa CKOpOCTb pacrpOCTpaHEHUSI JIIEKTPOMArHUTHOM BOJIHBI B CBETOBO/IE, UMEIOILIEM
MOKa3aTelib MPeJIOMJICHUS 1 = 3:

a) 340 m/c;

6) 3-10% m/c;



B) 10% m/c;

r) 10° m/c?

4. KakuM 10JKeH ObITh TOKa3aTesb MPEIOMIICHUS CepILEBUHBI ONTHYECKOTO BOJIOKHA 7!

a)nc=1;

0) nc > nog,

B) 7c < Nog;

T) e = No6?

5. YUto Ha3bIBAE€TCSI MOJOM ONITHYECKOTO U3TyYEHUS:

a) BJIEKTPOMarHuTHast BOJIHA,;

0) yacToTa U3JIy4eHUs;

B) CTEIIEHb KOI'€PEHTHOCTH;

I') NOJIApU3aLUs U3TyYEHUS?

6. UTo Ha3bIBAETCS YUCIOBOM anepTypou:

a) TMaMeTp CEPALIEBUHBI BOJIOKHA;

0) auameTp 00OJIOUYKH BOJOKHA;

B) KOpPEHb KBAJIPATHBIA M3 CyMMBI KBaJpaTOB IIOKa3aTeIel MPEIIOMICHHS CEPALICBUHBI U
000JI0UKH;

T') KOPEHb KBaJPaTHBIN U3 pa3HOCTH KBAIPATOB MTOKA3aTEJeH MPEIOMIICHHS CEPAIICBUHBI 1
0000uKu?

7. UTO XapaKTepHU3yeT YNCI0Bas alepTypa ONTHYECKOrO BOJIOKHA:

a) 3¢ (heKTUBHOCTH BBOJIA U3IYYECHUS B CBETOBO/I;

0) 7¢(eKTUBHOCTH BBIBOJA U3JIyUEHUSI U3 CBETOBOJIA;

B) IMaMETpP CEpILIEBUHBI ONITUYECKOTO BOJIOKHA;

I') JMaMeTp 000JIOUKH ONTHYECKOIO BOJIOKHA?

8. Kakoro Tumna BojlokHO 00ecreqnBaeT MaKCUMaIbHYIO IIMPOKOIIOJIOCHOCTD:

a) OJTHOMOJIOBOE TPAJUEHTHOE;

0) MHOrOMOJIOBOE I'PaJIMEHTHOE;

B) MHOTOMOIOBOE CO CTYIIEHYAThIM NU3MEHEHHUEM TTOKA3aTels IPEIOMIICHUS;

I') OJHOMOJIOBOE CO CTPYIIEHYAThIM U3MEHEHUEM I10Ka3aTelIs IPEIOMIICHUS ?

9. Ot 9ero 3aBUCUT YIIMPEHUE UMITYJIHCHOTO ONTHYECKOTO CUTHAA!

a) OT MOLTHOCTH BBOAMMOTO B CBETOBOJI ONITUYECKOI'0 CUTHAJIA,;

0) oT 3HaUeHUs LUPPOBOI arepTyphl;

B) OT THIIA ONTHYECKOTO BOJIOKHA;

) OT JuameTpa 000JI0UYKH ONTHYECKOI'O BOJIOKHA?

10. Kakue 3HaueHus 3aTyXaHHs Ha KUJIOMETP UMEIOT COBPEMEHHBIE ONITUYECKHUE BOJIOKHA
JUTSL CHCTEM MarucCTpalibHOU CBSI3U:

a) okojio 10 n1b/km;

0) okoio 5 n1b/km;

B) okou1o 2 nb/kMm;

r) okojo 0,5 nb/km?

Tect Ne 2. Bo/IOKOHHAsI ONITHKA KAK KOMMYHMKAIIMOHHASA cCpela

1. [lepeunciure OCHOBHbIE KOMIIOHEHTBI BOJJOKOHHO-ONTUYECKON CUCTEMBI.
1) BonokonHo-onTH4Yeckuii Kabellb, MICTOYHHK, IETEKTOP, COCTUHHUTEIIH.

2) UcTouHuK, KOAKCHATbHBIN Kabelb, IeTEKTOP, COSTUHUTEIH.

3) BonokoHHo-onTHYECKN KabeIb, TOBTOPUTENH, COSTUHUTEIH.

4) BOJIOKOHHO-ONTHYECKHI KaOeb, HCTOYHUK, COCTMHUTEIIH.

2. ITo Mepe yBenuueHUs YaCTOTHl CUTHAJIA IOTEPH B MEHOM / ONITHYECKOM Kabere...
1) YMmenbInaroTces / He U3MEHSIOTCS.

2) YMeHbIIaTCsl / yBEIUYUBAIOTCA.

3) YBenuuuBarorcs / He U3MEHSIOTCSI.

4) be3 n3MeHeHull / yMEHbIIAIOTCSL.



3. Uro u3 HMKENEepPEeuUuCIEHHOIo sBIIseTCsT HauOojiee BaXKHBIM CIIEIACTBUEM IIMPOKOU
M0JIOCHI IIPOIYCKAHUSI ONTHYECKOI0 BOJIOKHA?

1) Bricokast cKOpocTb U MH(POPMALMOHHAS €eMKOCTh JIMHUH.

2) MeHnbl111ee Y1CII0 TOBTOPUTENEH.

3) HeBocnipuuM4MBOCTB 110 OTHOLIEHUIO K 3JIEKTPOMArHUTHBIM MOJISAM.

4) Bce BbllIETIEPEUNCICHHOE.

4. Ilepeuncnure HanboJIee BayKHbIE IPEUMYIIIECTBA ONTUKH KaK KOMMYHHUKAIIMOHHOM Cpe/ibl.

1) Illupoxas monoca nporycKaHus, HEUyBCTBUTEIbHOCTD K 2JIEKTPOMAarHUTHBIM IIOMEXaM,
HU3KHE MTOTEPH.

2) Manslii Bec, MaJIblii pa3mep.

3) bezonacHOCTb, CEKPETHOCTb.

4) Bce BbllIETIEpEUNCICHHBIE.

5. Ilo Mepe pacnpocTpaHeHHs CUTHAJIa B ONITUYECKOM Kalere 3aTyxaHue. ..

1) He 3aBUCHUT OT 4aCTOTHI M OCTa€TCS MOCTOSHHBIM B OIIPEJIEIICHHOM JIMalla30He YacToT.

2) 3aBHCHT OT YacCTOThI U OCTAETCS IIOCTOSIHHBIM B ONPECIEHHOM JUana3oHe 4acToT.

3) He 3aBucuT OT 4aCTOTHI M U3MEHSETCS B AUANa30HE YacTOT.

4) 3aBUCHUT OT 4aCTOTBI U U3MEHSETCS B JUaNla30HE YacToT.

6. Kak Ha3bIBaeTCsl BOJIOKHO C [IEPEMEHHBIM IOKa3aTeseM MpeIoMIIeHUs JTyda?

1) BookHO cO CTyneHYaTbIM MHAEKCOM.

2) MHOromMo10BO€ BOJIOKHO.

3) B0JIOKHO €O CTia)K€HHBIM UHJIEKCOM.

4) Boj0KHO €O CMEIIEHHON AUCTIEPCUEH.

7. MopoBas tucrnepcusi MOKeT ObITh YMEHbIIIEHA ¢ IOMOIIBIO. . .

1) Ucnonp3oBaHueM siipa C MEHBILIUM IHaMETPOM.

2) Mcnonp30BaHUEM BOJIOKHA CO CIJIa)KEHHBIM MHJIEKCOM.

3) Ucnonp30BaHrEM OJJHOMOJIOBOTO BOJIOKHA.

4) Beex ynmoMsiHYTBIX BBIILIE CIIOCOOOB.

8. Ilpu ymeHblLIEHUU 1HaMeTpa Apa B ONTOBOJIOKHE IIMPOTA MPOITYCKAHUS / IOTEPH. . .

1) YMenbIatoTcs / yMEHbIIAIOTCA.

2) YBenuuuBarTcs / yMEHbILIAIOTCS.

3) YBenuuuBaroTcs / yBeITUUUBAIOTCS.

4) be3 u3meHeHui / yBeIMUMBatOTCA.

9. Yro ompenenser 3aTyxaHUe B ONTOBOJIOKHE?

1) Paccesinue.

2) [lornouienue.

3) [loTepu Ha CcTHIKAaX U U3rKHOaxX.

4) Bce BbllIETIEPEUNCIICHHBIE.

10. Kakoe rinaBHoe TpeGoBaHHE NP BBITSYKKE ONTOBOJIOKHA?

1) Hepomyctumocts 00pazoBaHre MUKPOTPEIINH;

2) locTaToyHasi MEXaHUY€eCKas IPOYHOCTb;

3) OnHOPOAHOCTH IMaMeTpa BOJIOKHA;

4) Bce nepeuncieHHblE.

Tect Ne 3. IlaccuBHble ONTHYECKHE 3JJIeMEHTbl (COeIMHHUTEIH, Pa3BeTBUTEJIH,
MYJIbTHILUICKCOPBI, OITHYECKHE KOMMYTATOPHI)

1. VYkaxure, Kakoe W3 TMEPEUUCICHHBIX OINPENACICHUA OTHOCUTCS K Pa3beEMHOMY
COEIMHUTEIIO:

A) YcTpoiicTBO, npeaHa3HAY€HHOE JI MOCTOSIHHOI'O COEAMHEHMsSI OJTHOTO BOJIOKHA C
JIpYTUM;

b) VcrpoiictBo, ciyxaiiee A NOJIKIIOUEHUS BOJIOKHA K HMCTOYHHUKY, JI€TEKTOPY WU
JIPYroMy BOJIOKHY;

B) YcrpoiicTBo, ycTaHaBimBaeMoe Ha KKIOM y3J1e, CITy Kalee JUisl OTBOJ1a YaCTH SHEPT U



OT LIMHBI K IPUEMOIIEPEIaTUHKY;

I') VerpoiictBo, HeoOXoaumoe ISl MEPEKIIOUEHUs CBETa MEXIy JABYyMs wWind Oosee
BOJIOKHaMU.

2. Kakoro u3 nepeuncaeHHbIX BUIOB PA3BETBUTENICH HE CYIIICCTBYET?

A) T-pa3BeTBUTEID;

b) Capnbie pazBeTBUTENH;

B) Pa3zBerBuTEnD THIA «TPEYTOJIBHUKY;

I') PazBeTBuTENDb THIA «3BE3/1aN;

3. U3 nepeuynciieHHBIX BHYTPEHHUX NPUYMH BO3HUKHOBEHHMS IIOTEPh B COCIMHEHUH,
YKaXUTE€ MAaKCUMaJIbHO BO3MOXHbIE:

A) Inametp spa nepeAaroiero BOJIOKHA MEHbIIIE JHaMeTpa MPUHUMAIOIIETO BOJIOKHA.

b) Ilpu nepneHuKyIsIpHOM COEAMHEHUHU ABYX SAEP UIUITUYECKON (POPMBIL.

B) Ilpu coBnaseHun ocu spa 1 ONTHYECKONH 00OJI0UKH.

I') [Ipu nonHOM COBMAAEHUM JIBYX AP FUIUINTUUECKON (GOPMBI.

4. VYxkaxure (akrop, KOTOpbI He BiusAeT Ha 3(PPEKTUBHOCTb PabOThl LEHTPAIBHO-
CUMMETPUYHOIO Pa3BETBUTEISI C OTPAKECHUEM:

A) Paguyc 3epkaina.

b) Yron Mexay BOJTOKHOM | OCBIO 3e€pKaja.

B) Inuna BosiOKHA.

I') duametp siapa BOJIOKHA U aniepTypa.

5. Kako#l TUIl U3 NEPEYUCIEHHBIX PAa3BETBUTENEH CIYKUT JUIsl TPYNIIUPOBKHU OTAEIbHBIX
JUIMH BOJIH B OZJTHOM BOJIOKHE:

A) MynbTUIIEKCOPBI C pa3ieICHUEM AJIUHBI BOJIH.

b) CeapHble pa3BeTBUTEINH.

B) Ontuueckuii komMmyTaTop.

I') LlenTpanbHO CUMMETPUYHBINA Pa3BETBUTEND C OTPAKEHUEM.

6. UTo OTHOCUTCS K BHEIIHUM IIPUYMHAM BO3HUKHOBEHUS IOTEPh B BOJOKOHHO-
ONTUYECKOM COEAUHEHUU?

A) BokoBoe cmelieHme, 3a30p MEXY CKOJIAMH.

b) YrnoBoe paccornacoBanue opueHTAaIMH OCEHl, [N1aJJKOCTh IOBEPXHOCTH CKOJIA.

B) bokoBoe cMenieHue, II1agKocTb IIOBEPXHOCTH CKOJIA.

I') bokoBoe cmerieHue, 3a30p MEXy CKOJIaMH, YIJIOBO€ PAcCOraCOBaHME OPHEHTALUU
OCEH, TTIaIKOCTh ITOBEPXHOCTHU CKOJIA.

Tect Ne 4. BosnokoHHo-onTH4YecKkue ycuiauTeau. IIpuMeHeHue ONTOBOJIOKHA B
TeJIeKOMMYHUKALUAX

1. Kakoii Buj BOJIOKHA UCIIOJIB3YIOT [UIs IEPEAAYH TEJIEBU3MOHHOIO CUTHAJIA, B JIOKAJIBHBIX
CeTsIX, KOMIbIoTEpax?

A) BoJ0KHO €O cIi1a)KeHHBIM HH/IEKCOM.

b) BosokHO co cTyneHYaTbIM HHAEKCOM.

B) OnHoMo10BOE BOJIOKHO.

I') Bce u3 nepeuncieHHbIX.

2. B Kakol W3 NEPEUYUCIIEHHBIX HI)KE OTpaciiell BIEPBbIE BHEAPWIM BOJIOKOHHO-
ONTUYECKYIO JIMHUIO?

A) MenunuHa.

b) TenekoMMyHHKaIUH.

B) Boennas otpacis.

I') KomnerorepHast UHIyCTpusl.

3. Kakoe 13 mperMyIecTB ONTOBOJIOKHA JEJIaeT €ro Hanbosiee MoIXoAsIel nepeaaomei
cpenoil B 00J1aCTH TEIEKOMMYHHUKAIUH?

A) Bricokast ckopocTh nepeaaun uH(GOpMaIHH.

b) HeuyBcTBUTENBHOCTD K 2JIEKTPOMAarHUTHBIM [TIOMEXaM.



B) Mansiii Bec 1 MaJiblil pazmep.

I') be3onacHOCTb U CEKPETHOCTD.

4. Kakas Tonosiorus ucnosas3yercs B cetu ctagaapra FDDI?

A) muHa.

b) «3Be3nan.

B) «xomnb1o».

I') Bee BhlienepevrciaeHHbIe.

5. MakcumanbHasi ckopocTb niepegaun JaHHbix B cetd SONET. ..

A) 100 M6/cexk.

b) 10 I'6/cexk.

B) 10 M6/cek.

I') Her nmpenemna.

6. Kakue U3 ctannapToB JIOKaJIbHBIX KOMIIBIOTEPHBIX CETEH SIBIISIFOTCS HECOBMECTUMBIMU
MeXIy cooomn?

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.

KoHuTpoJbHbIe padoThI 110 Yy4eOHOM TpOrpaMmme

Bapmuanr 1.

1. Bpluucnure 3HauEHUS YHCIOBOW amepTypsl NA M MaKCHMalbHOTO yrjia BBOJAA
U3ITyYeHUS B BOJIOKHO Omax [UISI CTYNEHYATOTO BOJIOKHA C IMapaMeTpaMu a) Hcepx = 1,483,
no6 = 1.479; 0) ncepr = 1,483, nos = 1.460. Cnenaiite 06001at0111€ BBIBOIBI.

2. Paccuuraiite MEXMOIOBYIO JUCIIEPCHIO SISl CTYTIEHYATOTO BOJIOKHA C TTapaMeTpaMu a)
Heepn = 1,483, 106 = 1.479; 0) neepn = 1,483, nos = 1.460. OtBeT BbIpaszute B HC/KM. Crhenaiite
BBIBOJI: KaK HW3MCHSCTCS BEIIMYMHA MEXKMOJOBOW IUCIICPCUU TPU YBEIHMUYCHUU YHCIOBOM
anepTypsl.

Bapmuanr 2.

1. KakoBa Hambombinas ToJIIMHA ¢ TUTAHAPHOTO CHMMETPUYHOTO IUAJICKTPUUECKOTO
BOJIHOBOJIa C MOKa3zaTedsiMu mpenomnienus ni = 1,50 u n2 = 1,46, Ajigs KOTOpOro CyIIEeCTBYET
tonbko oaHa TE-mMona Ha nnuHe BonHBI Ao = 1,3 MxM? KakoBo 4Mcio MO, eciiu Mpu TOH ke
TOJIIIMHE CJI0sI 3aMEHUTD JUTHHY BOJHBI Ha Ao = 0,85 MKM?

2. OmpenenuTe YUCIO MOJI, KOTOpoe OyIeT paclpoCTPAHITHCS B TPAIMEHTHOM BOJIOKHE C
IuaMeTpoM cepareBuHbl S0 MKM U 1uaMeTpoM 00010uku 125 MkM Ha aymHe BOJHBI 1310 HM.
[Toxazatens npenomienus cepaueBunsl 1,490, mokasatens npenomiieHus odonouku 1,485.

Bapuanr 3.

1. Mmeercs cTynmeHuaToe BOJIOKHO C IOKa3aTeleM IMpeloMIIeHHs] cepaueBuHbl 1,46;
A =0,27%. Haiitu auaMeTp cepaLeBHHbBI BOJIOKHA, B KOTOPOM OyJIeT pacrpoCTPaHsATHCS TOIBKO
OJIHA MOJIa Ha JJIMHE BOJIHBI 1550 HM.

2. Ouenuts paccrostHue Lo, Ipy KOTOPOM XpOMAaTUYECKask U NOJSAPU3ALMOHHAS MOJOBasI
JUCIepCUsl CPaBHUBAIOTCS IO BEJIUYMHE, €CIU KO3(PPHUIMEHT XpOMaTUYECKOH aucnepcuu
D = 2 nic/(am-kMm), K03(DHUIHEHT TONSPU3AMOHHONR MOI0BO# Aucniepcuu Dymd = 0,5 mc/km'?, a

MIMPHHA CHEKTpasibHOrO M3nydeHus AL = 0,05 um.

3a4yeTHO-3K3aMeHAIMOHHbIE MAaTepPHAJIBI VI  TNPOMEKYTOYHON  aTTecTaluu
(3x3aMeH)

1. Knaccudukanus u obuue cBONCTBAa ONTHYECKUX BOJIHOBOJOB. JlyueBoe M MO/I0BOE



onucanue. [lonspusanys BOTHOBOAHBIX MO/ B INIJAHAPHOM CTYIIEHYaTOM BOJIHOBOJE.

2. 'eomeTrpuueckas ONTUKA IJIAHAPHBIX CTYIEHYAThIX BOJIHOBOIOB. BOIHOBOIHBIE MO/IBI
U XapaKTEepPUCTUUECKOE YPAaBHEHHE AJIsl OOBIYHBIX M1 HOPMUPOBAHHBIX IEPEMEHHBIX.

3. DneKkTpoMarHuTHas. TEOpHsl IUIaHAPHBIX CTYNEHYaThIX BOJHOBOAOB. [lomepeunsie
JEKTPUYECKUE U MATHUTHBIE BOJIHOBOJIHBIE MOJIBI.

4. D¢ dexTuBHBIN MOKa3aTeIb IPEIOMIICHUS BOJHOBOIHBIX MO/, 3 deKkTrBHas ri1yOnuHa
IPaJUEHTHOIO BOJIHOBO/A, MOJISAPU3ALMSI MO,

5. BosiHOBO/IHBIE MOABI IUIAHAPHBIX TPAJUEHTHBIX BOJIHOBOAOB. HopmupoBaHHbIE
IIEPEMEHHBIE.

6. [IlpuOnmxkeHHble METOJbI pacueTa IUIAHAPHBIX TIPAJUEHTHBIX  BOJHOBOJIOB.
HopmupoBanHble KpUBBIE U YCIOBHS OAHOMOIOBOCTH.

7. IlpubnuxeHHbIE METOJBl pacyueTa KaHAJIbHBIX TIPaJMEHTHBIX BOJHOBOJOB. Metox
3¢ (EeKTUBHOIO NOKA3aTeNs MPETOMIICHUS.

8. Hcnonp3oBaHME HOPMHPOBAHHBIX JHUCIEPCHOHHBIX KPHUBBIX JJISl aHAM3a CBOMCTB U
BbIOOpA MapaMeTpoB KaHAJIbHBIX IPAAMEHTHBIX BOJIHOBO/IOB.

9. KananpHble rpaJiieHTHBIE BOJTHOBO/bI C OJJHOMEPHOW U ABYMEpHOU quddy3ueii.

10. ITaccuBHBIE U aKTUBHBIE KOMIIOHEHTHI HHTEIPAIbHO-ONTUYECKUX CXEM.

11. DnemenTHas 0aza MHTErpajibHO-ONTHYECKUX cXeM. MeTonbl pacueTra BHOCHUMBIX
IIOTEPh B IIACCUBHBIX BOJTHOBOAHBIX 3JIEMEHTAX.

12. BBOJ-BBIBO/ M3IIyYEHUS B HHTETPAIIBHO-ONTHYECKUE CXEMBI.

13. WHTErpaibHO-ONTUYECKHE YCTPOMCTBA M ONTHYECKUE MHTErPAIbHBIE CXEMBI JIS
CUCTEM Iepesiadyl 1 00paboTKH HH(OpMALIUK.

14. IlpuHuun HampaBlIeHHOM CBSI3U. BOJIHOBOJHBIE HaNpPaBIEHHBIE OTBETBUTEIU
MOIIHOCTH Ha OCHOBE KaHAJIbHbBIX IPATUEHTHBIX BOJIHOBOOB.

15. Pa3BeTBiieHUSI TPEXMEPHBIX ONTHYECKUX BOJIHOBOJIOB. J[ByXKaHaJbHbIE ACIUTENIN
MOIIHOCTH Ha OCHOBE KaHAJIbHbBIX IPATUEHTHBIX BOJIHOBOOB.

16. DnemeHThl M3ruba KaHAJIBHBIX PAJUEHTHBIX BOJIHOBOJOB. Pacuer M3iydaTenbHBIX
NOTEPh Ha BOJHOBOIHBIX U3THOax.

17. Meronsl pacueTa BHOCHMBIX HOTepb U 3()(HEKTHBHOCTH Mepeayd MOLIHOCTH B
BOJIHOBOJIHBIX IIEPECEYEHUSAX X- U Y -THIIOB.

18. ®usnueckue OCHOBBI PACIHPOCTPAHEHUS HU3IYUYEHHS B ONTHUECKHUX BOJIHOBOAAX U
ONTUYECKOM BOJIOKHE.

19. MHOromMo10BbI€ ¥ OJTHOMOOBBIE ONITHUECKNE BOJIOKHA. CTylneHuUaThle U TPaAMEHTHBIE
BOJIOKHA. YucnoBas anepTypa.

20. BonHOBOAHBIE MOJIBI M MX XapPAaKTEPUCTUKU B ONTUYECKOM BOJIOKHE CO CTYIEHUYAThIM
npoguiem.

21. BomHOBOHBIE MOJIBI U UX XAPAKTEPUCTHKU B ONTHYECKOM BOJIOKHE C TPaAMEHTHBIM
npoguiem.

22. UndopmanioHHast EMKOCTb ONITUYECKOT0 BOJIOKHA. Buibl qucnepcumu.

23. 3aryxaHue B OITHYECKUX BOJOKHAaX (Kod(p(UUUEHT 3aTyXaHUs, IOIJIOIICHUE,
paccesiHue, npuMecHbIie 3 (HEeKThI).

24. Jluctiepcusi B ONTHUYECKUX BOJIOKHAX (MOJIOBasi, MaTepHalibHas, BOJHOBOJHAS,
HOJISIPU3ALMOHHO-MO/I0BasI, HEIMHEHHAs).

25. DHepreTuyecKue MOTepu B ONTUYECKUX BOJIOKHAX.

26. Metozpl rosiorpaduu B 3a1a4ax 00paboTKu HHPOpMAIUH.

27. Ilpenensl KPEMHHEBOM TEXHOJIOTMM M JJEKTPOHHOW KOMIIBIOTEPHOM TEXHHUKH.
B03MOXXHOCTH 1 TEPCHEKTUBBI Pa3BUTHS ONTOMH(POPMALIMOHHBIX TEXHOJIOTHH.

28. bucrabuabHbIE ONTHYECKUE U ONITOIEKTPOHHBIE 3JIEMEHTBI.

29. ®OTOHHO-KPUCTAIUTMYECKUE CTPYKTYPBI U UX IPUMEHEHHE B ONTOMH(POPMATHUKE.

30. CoBpeMeHHO€E COCTOSIHUE U MEPCIEKTUBbI pa3BUTHSI (POTOHUKU M ONTOUH()OPMATHUKH.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHust



OI_ICHKa KpI/ITepI/II/I OLICHUBAHMU 110 9K3aMCHY
OLCHKY «OTJIMYHO» 3aCIIy>KUBACT CTYACHT, OCBOUBIIHI 3HaHWsA, YMCHUA,

Bricokuit KOMIETSHIIMH ¥ TEOPETUYECKUI MaTepuai 6e3 MpoOesioB; BHITOTHUBIIUI
YPOBEHBb «5» BCE 3aJaHusi, MPEIyCMOTPEHHBIE YyYEOHBIM IIJIJAHOM Ha BBICOKOM
(oTIMYHO) KauyeCTBEHHOM YPOBHE; MPAaKTHYECKHE HAaBBIKU MPOGECCHOHATBHOTO

IPUMEHEHHUS OCBOCHHBIX 3HaHUN C(OPMHUPOBAHBI
OLICHKY «XOpOLIO» 3aCly’KMBACT CTYIEHT, IPAKTUYECKU IIOJHOCTBHIO

y pCOI;ZiI:IiZ» OCBOMBILNH 3HAHUS, yMEHUS, KOMIIETEHIIMY U TEOPETUYECKUHM MaTepuall,

(x0poto) ydeOHbIE 3aJaHUsl HE OLEHEHbl MaKCHMaJbHBIM YMCIOM OajuloB, B
OCHOBHOM C()OpMHUPOBaJI NPAKTUYECKHE HABBIKH

TToporoBhiit OLICHKY «yJOBICTBOPUTENILHO)  3aCHyXKHBACT CTYICHT, 4acTHTHO C

YPOBEHB «3» npo0enamu (OCBOMBIIMM  SHAHHS, yMCHWI, KOMICTCHIMH H

(YZIOBTETBOpHTE TEOPETUYECKUI MaTepual, MHOrMe YydeOHble 3ajaHus JMOO He

1BHO) BBIIIOJHMI, JHOO OHM OLEHEHBl 4YHCIOM OajyioB  OIM3KUM K

MUHHMaJIbHOMY, HEKOTOPbIE PAKTHUECKUE HAaBbIKU HE CHOPMHUPOBAHBI
MUyHHMANBHBIN | OLICHKY «HEYJIOBJIETBOPUTEIBHO» 3aCIIyKUBAET CTYAECHT, HE OCBOMBLINI

YPOBEHB «2» 3HAHUS, YMEHUS, KOMIICTCHIIMA U TCOPETHUUCCKUI MaTepHhall, yucOHbIC
(HEeyIOBJICTBOPH | 3a/JaHUs HE BHIMOJHUI, IPAKTHUYECCKHUE HABBIKU HE CHOPMHUPOBAHBI
TEJILHO)

OrneHouHble cpencTBa Ui MHBAJIMIOB W JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSAMHU
3II0POBBSI BEIOUPAIOTCS C YIETOM UX WHAWBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM U JIULIAM C OTPaHUYE€HHBIMU BO3MOYKHOCTSIMU 3710POBbS
IIPEIOCTABIISAETCS TONOJHUTEIBHOE BpeMs Ul IOATOTOBKM OTBETA HA SK3aMEHE;

— [IpU MPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3YIbTaTOB 00yUCHHsI MHBAIUAOB U JIUI] C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPETyCMaTPUBACTCS MCIIOJIb30BaHNE TEXHUYECKIX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YyHAIOIIKXCSl C OTPAHMYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI
U MHBAJIUAOB TpOLESYpa OLCHUBAHUS PE3yJNbTAaTOB OOyuYeHHs 10 JUCLUILUIMHE MOXKET
IPOBOJAMUTHCS B HECKOJIBKO ITAIOB.

[Iponienypa oneHMBaHUsI Pe3yJIbTATOB OOYYEHHs MHBAJIUAOB M JIHMII C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsl MO JUCHUILIMHE (MOJAYJNIO) IpeaycMaTpuBaeT IPeIoCTaBlIeHUE
uHpopmanuu B (opMmax, aJaNTHUPOBAHHBIX K OTPAHUYEHUSM HUX 3J0POBbS M BOCHPUATHUS
uH(popMauu:

JUist U1 ¢ HapyIIEHUSIMU 3pEHMSL:

— B leyaTHOU (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOT O TOKYMEHTA.

Jlji U1 ¢ HapyLIEeHUSIMU CiIyXa:

— B [1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATENIBHOTO anmapaTra:

— B TIe4aTHOM opme,

— B (hopMe 2IIEeKTPOHHOTO TOKYMEHTA.

JIaHHBINA TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00ydaromuxcs.

S. Ilepevennb y4eOHOM JuTEpaTyphl, HHPOPMANMOHHBIX PECYPCOB H TEXHOJIOTHil
5.1. YyeOHas 1uteparypa

1. Marepuansl U TEXHOJOTUM HHTETPAJIbHOM M BOJOKOHHOM ONTHUKH [DJIEKTPOHHBIN
pecypc]: yueb. mocobue / A.W. UrnatbeB [u ap.]. — Dnekrpon. aan. — Cankr-IlerepOypr: HUY



HUTMO, 2009. — 78 c. — Pexxum nocryna:

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

2. [TanoB M.®. ®usnueckre 0cHOBBI (POTOHUKH [DNEKTPOHHBIN pecypc] : yuel. mocodue
/ M.®. ITanos, A.B. ConomoHoB. — DnekTpoH. naH. — Cankt-IletepOypr: Jlans, 2017. — 564 c. —
Pexum nocryna:

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

3. IIpoxopoB B.II. MonenupoBanue (pu3NKO-TEXHOJIOTHYECKUX [TaPaMETPOB ONTUYECKUX
noHooOMeHHbIX BoJHOBOMOB / [Ipoxopos B.II., flkosenko H.A. — Kpacuonap: Kyb6anckuii roc.
yH-T, 2014.

4. Canex b., Teiix M. Onrtuka u ¢portonuka. [lpunuunet u npumenenus. B 2 1. [lep ¢ anrin.
B.JI.lep6oBa. — lonronpyansiit: U3natensckuii Jom «MaTemiexkT», 2012.

5. Cunopos A.H. OcHOBBI GOTOHUKHU: PU3NYECKUE TPUHILIMIIBI U METOIbI Pe0Opa3zoBaHUs
ONTUYECKUX CUTHAJIOB B YCTPOHCTBaX (POTOHHMKM [DIIEKTpOHHBIH pecypc]: yueb. mocolOue —
OnektpoH. aaH. — Cankt-IlerepOypr: HUY UTMO, 2014. — 148 c. — Pexxum nocryma:

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

6. bapeioun A.A. DnekTpoJuHaMHKa BOJTHOBEAYIUX CTPYKTYp. Teopus Bo30yk aeHUS U
CBSI3M BOJIH [DJIEKTPOHHBIN pecypc| — OnekTpoH. naH. — Mocksa: @usmariur, 2007. — 512 ¢. —
Pexxum nocryna:

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

7. UrnaroB, A.H. OnrosnekrpoHrka U HaHO(POTOHMKA: y4el. mocoOue [DIeKTpOHHBII
pecypc] — Dnektpon. nan. — CII6: Jlans, 2017. — 596 c. — Pexxum noctyna:

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

8. Jlapkun A.M., Oy ®.T.C. Korepentnas ¢oronuka. M.: BMHOM. JlaGopaTtopus
3Hanwnit, 2009.

9. [TanoB M.®. ®uznueckre OCHOBbI HHTErpaibHOU onTuku. — M.: Akanemus, 2010.

10. Cunopos A.M. MaTepuaibl U TEXHOJIOTMU UHTErpabHOM ONTUKH. ¥Y4eOHoe nmocodue,
Kypc JeKiuid [DnekTpoHHbli pecypc]: yued. mocodbue / A.M. Cunopos, H.B. Hukonopos. —
OnektpoH. aaH. — Cankr-IlerepOypr: HUY UTMO, 2009. — 107 c. — Pexxum nocryma:

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

11. Cunopo A.M. Martepuaisl ¥ TEXHOJIOTUU BOJIOKOHHOM ONTUKU: ONITUYECKOE BOJIOKHO
JUIsL CUCTeM Iepenaun uHpopmarmu [DnekTponHnslii pecype] / A.M. Cunopos, H.B. HukoHnopos.
— DnektpoH. naH. — Cankt-IlerepOypr: HUY UTMO, 2009. — 95 ¢. — Pexxum noctymna:

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

5.2. Ilepuoanyeckas JuTEpaTYpa

Vka3pIBalOTCS ~ TeYaTHble Tepuomudeckue m3naHus w3  «llepeuns mewaTtHBIX
HNepUOJIMYECKUX  M3/JaHuil, Xxpansmumxcs B Qouae Hayuynoit Oubmmorekun KyO6I'V»
https://www.kubsu.ru/ru/node/15554, u/unu 3neKTpOHHbBIE NEPUOANUECKUE U3/IaHUS, C YKA3aHUEM
ajipeca caifta >JIeKTpPOHHOM BepCHH KypHalia, u3 6a3 TaHHbIX, JOCTYH K KoTopbsiM umeeT KyOoI'Y:

1. ba3el nanusix komnanuu «Mer Beroy http://dlib.eastview.com

2. Dnekrponnas 6ubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypcbl, B TOM 4HCJe COBPeMeHHble NpodeccHOHANbHbIE 0a3bl
JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
JIeKTPOHHO-0u0MoTeuHbIe cucTemMsl (IBC):
DBC «FOPAUT» https://urait.ru/
9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK.ru» https://www.book.ru
OBbC «ZNANIUM.COM» www.znanium.com
9BC «JIAHb» https://e.lanbook.com

SNk W=

IIpodeccuonanbHbie 6a3bl JAHHBIX:



Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas 6ubnuorexa (H9b) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXMBBI BEAYIIMX 3alaJHBIX HAYYHBIX XypHaJIOB Ha Poccuiickoi
wiatdopme HayuHbIX KypHasoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas 5JeKTpoHHas OuOaMoTeka (IOoCcTyn K OJIEKTPOHHOM Oubnnorexe
muccepranuii Poccuiickoit rocynapcersennoit oubnuotexu (PI'B) https://rusneb.ru/
8. Ilpesunentckas 6mbauorexka uM. b.H. Enpriiuna https://www.prlib.ru/
9. DnektponHas koekius Oxcdoprackoro Poccuiickoro ®onna
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. «Jlexropuym TBy» http://www.lektorium.tv/
18. Yuuepcuterckas uHpopmaimontas cuctema POCCHUS http://uisrussia.msu.ru

Dok L=

HNudopmanuonHbie cipaBoYHbIe CUCTEMBbI:
1. Koncynprant Ilmtoc — cnpaBouHas paBoBasi cucteMa (IOCTYIH I10 JIOKAJIbHOW CEeTH C
KOMIIBIOTEPOB OMOIMOTEKH)

Pecypcbl cBoOOHOTO f0CTYNA:

1. AwmepukaHcKas maTeHTHas 0a3a AaHHBIX http://www.uspto.gov/patft/

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

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

4. MuHUCTEpPCTBO HayKHU U BhIcuero oopasosanus Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii nopran «Poccuiickoe odpazoBanue» http://www.edu.ru/;

6. Mudopmanmonnas cucrema «EnnHoe oKHO 1ocTyna K 00pa3oBaTelIbHBIM pECypcam»
http://window.edu.ru/;

7. Enunas komnexuus uudpoBeIX 00pa3zoBaTeibHbIX pecypcoB http://school-
collection.edu.ru/;

8. ®denepanbHbIN LHEHTP HHPOPMALIMOHHO-00PA30BATEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt ['ocyaapcTBeHHOro HHCTUTYTA pycckoro sizbika uMeHu A.C. [Tymkuna
«O0pa3zoBanue Ha pycckom» https://pushkininstitute.ru/;

10. CnpaBoyHO-MH(DOPMALMOHHBINA opTai «Pycckuil si3p1k» http://gramota.ru/;

11. Cayx0a TeMaTH4YECKHUX TOJKOBBIX ciioBapei http://www.glossary.ru/;

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

13. OOpa3zoBatenbHblil mopran «Yueba» http://www.ucheba.com/;

14. 3akononpoekT «O0 o6pazoBanuu B Poccuiickoit deneparuny. Bonpockl U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHbIE )IeKTPOHHBIE 00pa3oBaTe/bHbIe U HHPOPMAIMOHHBbIE PeCyPChI
KyoI'Y:
1. Cpena MOAyIbHOTIO AMHAMUYECKOT0 00yueHus http://moodle.kubsu.ru




2. ba3a y4eOHBIX [JIaHOB, Y4€OHO-METOINYECKUX KOMIUIEKCOB, IyOIUKALMA U
KoH(epeHuuii http://mschool.kubsu.ru/

3. bubanoreka uHpopMaMOHHBIX pecypcoB Kadeapbl HHHOPMAIIMOHHBIX
00pasoBaTenbHBIX TEXHONIOTHH http://mschool.kubsu.ru;

4. DOnexktpoHHbIH apxuB JokyMeHTOB KyOI'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTEIbHBIC Pecypchl Kadenpsl MHOOPMAIMOHHBIX CHCTEM W
TexHosoruil B oopazoBanuu Kyol'Y u nayuno-meroanueckoro xyprana "LLHKOJIBHBIE 'O/IbI"
http://icdau.kubsu.ru/

6. MeToguuyeckue yKasaHus 1Jisl 00y4AOLIUXCS 110 OCBOCHHM IO JUCUMIITIMHBI (MOLYJIs1)

Jlexuus siBnsieTcst OAHOM U3 GOPM H3yUEHUS] TEOPETUUECKOTO MaTepuana 1o AUCIUILIHHE.
B xo/1€ 1eKIMOHHOT0 Kypca MPOBOAUTCS U3JI0KEHUE COBPEMEHHBIX HAYYHBIX MTOAX00B U TEOPHIA.
B Terpagm ans KOHCIEKTHPOBAHMS JIGKIMH HEOOXOAMMO HMETh TMOJsI, TAe IO XOAy
KOHCIIEKTUPOBAHMUS JIETAI0TCSI HEOOXOIMMBIE ITOMETKH. 3aMKCH JI0JDKHBI OBITh N30HUpaTeIbHBIMH,
MOJIHOCTBIO CIIEyeT 3alMChIBATh TOJIBKO OINpEAesieHHs. B KOHCIIEKTe TPUMEHSIOT COKpaIlEHUE
CJIOB, 4YTO YCKOpSIET 3amuch. Bompockl, BO3HUKAIONIME B XOAC JCKIHUH, PEKOMEHIYETCS
3aMKuChIBaTh HA TONAX U TIOCIE OKOHYAHUS JIeKIUU OOpaTUTbCA 3a Pa3bsICHEHHEM K
npenoaaBarento. Heo6xoaquMo akTUBHO pabOTaTh C KOHCHEKTOM JICKIIMHU: TOCJIE OKOHYAHUS
JIEKIMHM PEKOMEH]1yEeTCsl IEPEUNnTaTh CBOU 3allMCH, BHECTH MOMPABKU U JOMOJIHECHHUS.

OnHUM 13 OCHOBHBIX BUJIOB JCSATEIHLHOCTH CTYJIEHTA SIBIIICTCS CAaMOCTOsATENbHAsA paboTa,
KOTOpasi BKJIIOUAET B ce0s M3y4eHHE JIEKIIMOHHOTO MaTepHaa, yueOHHKOB M yU4eOHBIX MOCOOUH,
MOATOTOBKH K BBITTOJTHEHHIO JTA0OPATOPHBIX pabOT 1 0POPMIICHUIO TEXHUUECKUX OTYETOB 10 HUM,
a TaKk)Ke MOJIFOTOBKM K MPAKTUYECKUM 3aHSITHSIM HM3YyUYEHUEM KpaTKON TEOpUM B 3aJjaUHUKAX U
pelIeHUH JOMAITHUX 3aJaHuH.

MeToauka caMOCTOSATENbHON pabOThI MPEABAPUTEIHHO PA3hACHSACTCS MpernoaBaTeneM u
B TIOCJICYIONIEM MOKET YTOUHSATHCS C y4E€TOM HHAMBHUIYAJIBHBIX OCOOCHHOCTEH CTYIEHTOB.
BpeMmsi 1 MecTo caMOCTOATEIbHONW pabdOThl BEIOMPAIOTCS CTYJIEHTAMH MO CBOEMY YCMOTPEHHIO
MJIaHUPOBAHUE BPEMEHU HA CaMOCTOATEIbHYIO paboTy, HEOOXOAMMOT0 Ha M3yUYEHHUE HACTOSIICH
JUCLUUILIMHBI, CTYJEHTaM JIy4lle BCEro OCYIIECTBIATbH PAaBHOMEPHO HA BECh CEMECTp,
MpeayCcMaTpuBas Py STOM PETYJISIPHOE MMOBTOPEHUE TIPOMICHHOTO MaTepHalia.

CaMocTosTenbHYI0 padoTy HaJ AUCHUITMHON CIIeAyeT HAYMHATD C U3yYeHUs POTPaAMMBI,
KOTOpasi COJEPKUT OCHOBHBIE TpeOOBaHWA K 3HAHUSM, YMEHUSIM M HaBBIKAM OOYyYaeMBIX.
O0s13aTeNbHO ce1yeT BCNOMHHUTh PEKOMEHIAINY TPENOIaBaTeNs, TaHHBIE B X0JI€ YCTaHOBOYHBIX
3aHATUN. 3aTeM cieayeT MPUCTYNaTh K M3YYCHHIO OTIEIBHBIX Pa3JeloB U TEM B MOPSJKE,
PEeLyCMOTPEHHOM IPOTPaMMOii.

[TomyuuB mpencraBieHne 00 OCHOBHOM COJACpP)KaHUM paszfena, TEMbI, HEOOXOIUMO
U3YYUTh MaTepuan Mo TeMe, M3JIOKEHHbIH B ydeOHHKe. llernecooOpa3HO COCTaBUTH KpaTKUil
KOHCIIEKT WJIM CXEMY, OTOOPa)KaIOIIy0 CMBICIT U CBS3M OCHOBHBIX IMOHATHHA JAHHOTO pa3jenia u
BKIIIOUEHHBIX B HEro TeM (uiu Oojee NPOAYKTHMBHO — JIOTIOJHHUTH KOHCIEKT JICKIIHH).
OO0s3aTeNbHO CIIEAYET 3aMiChIBaTh BO3HHUKIIKE BOMPOCHI, HA KOTOPBIE HE YIAJIOCh OTBETHTH
CaMOCTOSTEIIBHO.

Heo6xoaumo u3yunTh CIMCOK PEKOMEHAOBAHHOM JTUTEPATYPHI U YOSIUTHCS B €€ HATUINHI
B JINYHOM TOJIb30BAaHUU WJIU B IMOAPA3JCICHUAX OMOTUOTEKH B OYyMa)KHOM HIIM 3JIEKTPOHHOM
BUJIe. BCIO OCHOBHYIO Yy4eOHYIO JIMTEpATypy KeJIaTeIbHO M3y4daTh C COCTABIICHUEM KOHCIIEKTA.
UreHue AUTEpaTypbl, HE COMPOBOXKAAEMOE KOHCIEKTUPOBAHHUEM, MaJlO0 pe3yibTaTuBHO. Llenb
HaIMCaHUsI KOHCIIEKTA MO0 JTUCHHUTUINHE — C(OOPMHUPOBATH HABBIKH I10 TTOMCKY, OTOOPY, aHATIU3Y U
dbopMynupoBaHHIO Y4eOHOTO MaTepuana. DTH HaBBIKUA 00sI3aTENbHBI TS JIFOOOTO CHEIHaTNCTa C
BBICIIIIM OOpa30BaHMEM HE3aBHCHUMO OT BBIOpAaHHOTO HampamieHus. Hammcanwe KoHCHEKTa
JOJIKHO OBITh TBOPUYECKUM — HY)KHO HE TIEPEMUCHIBATh TEKCT U3 HCTOYHUKOB, HO MBITATHCS KPATKO
W3JIaraTh CBOMMH CJIOBAMH COJIEpKAaHWE OTBETA, MPU 3TOM MAKCUMAJIBHO €r0 CTPYKTYPUPYS U
UCIIOJIB3YSl CUMBOJIBI M YCIIOBHBIE 0003HaueHUs (B 3TOM Bam moMoryT BOIPOCH BEHIHOCHMBIE Ha
3a4€THOE TECTUpOBaHWE W HKk3ameH). KomupoBaHue W 3ayuyMBaHHE HEOCMBICICHHOTO TEKCTa



TPYAOEMKO U 10 OOJIBIIOMY CUETYy HE MMEET I03HaBaTeJIbHOM M MpaKTU4ecKoi neHHoctu. Ilpu
paboTe HaJ KOHCIEKTOM O0O0s3aTeIbHO BBIABIAIOTCS M OTMEYAKOTCSl TPYAHbIE s
CaMOCTOSITENILHOTO U3yUEHHsI BOIIPOCHI, C KOTOPBIMH YMECTHO OOpaTUThCS K MPENOAaBaTeNto Ipu
MOCELIEHUH 3aHATHI U KOHCYJIbTalui, 1100 B MUHAUBHAYyAIbHOM nopsake. [Ipu urenun yueOHoi
U HAay4YHOW JMTEpaTypbl HEOOXOAMMO BCEr/a CIEAMTh 33 TOYHBIM M MOJHBIM TMOHUMAaHHEM
3HauEHUsl TEPMHUHOB U COJIEPKaHuUs MOHATUH, UCIIOJIB3YEMBIX B TEKCTE. Beeraa cienyer yrouHsaTh
3HAYEeHHUs O CJIOBAPSAM MU SHIUKIONEIUAM, P HEOOXO0IUMOCTH 3aHChIBATh.

ConpoBoXKJIeHUE CaMOCTOATEIbHOW PAa0OTHI CTYAEHTOB MOXET OBITh OPraHU30BaHO B
Cleayrmux popmax:

— COCTaBJICHUEM WHJUBUIYaJbHBIX ILJJAHOB CAMOCTOSITEILHOM padOThl KaXkIOro u3
CTYZICHTOB C YKa3aHMEM TEMbI U BUI0B 3aHATHHA, (OPM U CPOKOB IIPEJCTABICHUS PE3YIbTATOB;

— TPOBEACHUEM KOHCYJbTAlUuN (MHIMBUIYAJbHBIX WJIM TIPYNIOBBIX), B TOM YHUCIE C
NPUMEHEHHUEM JIUCTAaHLIMOHHOM cpeibl 00yUYEeHHUS.

Kpurepuii ouenku 3¢ (heKTUBHOCTH CaMOCTOSATENbHON pabOThI CTYI€HTOB (POPMUPYETCS B
X0JI€ IPOMEKYTOUYHOI0 KOHTPOJIS IIPOLIECCA BBIIIOJHEHUS 3aJaHUM U OCYLIECTBIIIETCS. HA OCHOBE
Pa3IUYHBIX CIOCOOOB B3aUMOJIEHCTBUSL B OTKPHITOM MH(OPMALIMOHHON Cpelie U OTpa)kaeTcs B
npoiiecce GOPMHUPOBAHUS TAK HA3BIBAEMOTO «3JIEKTPOHHOIO MOPTHES CTYyICHTaY.

B cooTBeTcTBUM € 3TUM IIPU IPOBEACHUU OIIEPATUBHOIO KOHTPOJIS MOTYT HCIIOJIb30BaThCS
KOHTPOJIBHBIE ~ BOIIPOCBI K COOTBETCTBYIOLMM  pa3fellaM  OCHOBHOW  JMCLHUILIMHBI
«OnrouHpopMaTuKa.

KoHTponb ocymecTBisieTcss NOCPEACTBOM TECTHUPOBAHMUS CTYAEHTOB 110 OKOHYaHWH
M3YYEHUSI TeM YUEOHOM AUCLUUILIMHBI U BBIIIOJIHEHUS TUCbMEHHBIX KOHTPOJIbHBIX padoT.

ConpoBorkieHHE CaMOCTOSATENBHON PabOThI CTYJEHTOB TaKXKe OPraHU30BAHO B CIEAYIOILUX
dbopmax:

— BBIIIOJIHEHHUE CEMECTPOBON KOHTPOJIBHOM paboThl 110 MHIUBHTYyaJIbHBIM BapHAHTaAM;

— YCBOEHUE, JIOTIOJIHEHNE U BHUKAaHUE B pa30upaeMble pa3aesbl IUCHUIUIMHBI TPU TOMOIIH
3HAHUN MOJIYy4YaeMbIX 110 CPEACTBAM M3YyUEHUsI PEKOMEHAYEMOU JINTEPATYPHI U OCYLIECTBIIIEMOE
yTeM HanucaHus pedepaTuBHbIX paboT;

— KOHCYJbTAllMM, OPraHU30BaHHbIC I Pa3bsCHEHUS NPOOJIEMHBIX MOMEHTOB IpHU
CaMOCTOSITEJIbHOM H3Y4YEHHM T€X WJIM HHBIX aCIEeKTOB pa3zesioB ycBauBaeMoil MH(popMaluu B
JUCLUILINHE.

K cpenctBam oOecriedeHus OCBOEHHS AUCHUIUIMHBI «ONTOMH()OpPMATHKA) TaKXkKe
OTHOCHUTCS JIEKTPOHHBIN BapUaHT yuyeOHOro nocoOus Mo JAaHHOW TUCHMIUIMHE, BKIIOYAIOIIUN B
ceOst:

— JNIEKIMOHHBIN KypC TUCHMILIMHBI « ONTOMH(POPMATHKAY,;

— KOHTPOJIbHBIE BOIIPOCHI 10 KaXI0My pa3ziesly y4eOHOM TUCIUIUINHBI;

— CIIMCOK 3aJ1a4 [0 KaX/I0My pa3/eily y4eOHOH TUCIMITIINHBI.

K cpencrBam oOecriedeHus OCBOEHHS JUCHUIUIMHBI «ONTOMH()OpPMATHKA) TaKxkKe
OTHOCATCS JIEKTPOHHBIE BAPUAHTHI JIOMOJHUTEIbHBIX YUEOHbBIX, HAYYHO-IIOMYJIIPHBIX U HAYYHBIX
W3JaHUH 110 JaHHOM IHUCITUTIINHE.

K mpakTuueckuMm 3aHATUSAM HEOOXOJUMO TOTOBUTCS INPEABAPUTEIBHOIO, 10 Hadaja
3aHsaTHs. HeobXxonnMo O3HaKOMHTCS C KpaTKOM TeopHell B pPEKOMEHJOBAHHOM 3aJauHUKE II0
COOTBETCTBYIOLIEH TeMe M MpopadoTaTh NPUMEPHl pPELIEHUH pPa300paHHBIX B 3aJauHUKE
yOpaxHeHuil. BxoJe MoAroToBku, Tak k€ CleAyeT BECTU KOHCIEKTHPOBAaHHE, a BO3HUKIIKE
BOIIPOCHl 3aJaTh BeEIylIEMy IIPENOJABaTENII0 B Hayajle IPAKTHUYECKOTO 3aHATHS WU B
KOHCYJIBTAIIMOHHOU (hopMme.

K naGopatopHbiM paboTam ciieayeT NOArOTOBUTHCA MPEIBAPUTEIBHO, 03HAKOMHBILHUCH C
KpaTKoi, HO crneunduyeckol Teopued, pa3MElIEeHHOW B COOTBETCTBYIOIIEH METOIUYKE.
PexoMeHyeTcss 03HAKOMUTBHCA 3apaHee U ¢ METOAMYECKUMH PEKOMEHIAMAMMU 110 [TPOBEIECHUIO
COOTBETCTBYIOIICH J1aboparopHOi pabOThl, W B Cclydae HEOOXOAMMOCTH IPOBECTH
IIPEIBAPUTEIIbHBIE PACUETHI.



B ocBoeHnu IMCHUIUIMHBI MHBAIUAAMM U JUIAMH C OFPaHUYEHHBIMU BO3MOXHOCTSMU
3/10pOBbsl OOJIBIIOE 3HAYEHHE HMEET WHJMBUIyajbHas yuyeOHas paboTa (KOHCYJbTaluM) —
JIOTMIOJTHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTepuaa.

WnnuBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DPaKTOpOM,
CHOCOOCTBYIOUIMM MHAWBUAYAIN3ALUU OOYUYEHUsSI U YCTAHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTa
MEXJy @pernojaBareeM W O00ydYarollMMCS WHBAJIUJIOM WM JIMIOM C OrPaHUYEHHBIMU

BO3MOJXHOCTAMHU 310POBbA.

7. MaTtepuaibHO-TeXHUYECKOe o0ecredeHne 1o JUCHUIInHE (MOAYII0)

HaumeHoBaHue crienmajbHBIX
MOMEILEHUH

OcCHAaIIEHHOCTD CIIEIHAIbHBIX
MOMEILEHU

IlepeueHb IMIIEH3UOHHOTO
MIPOrPaMMHOTO 00eCTIeueHus

VYuebHble ayIUTOpHUU IS
MPOBEJICHUSI 3aHATHI JIEKIIHOHHOTO

Meb6ens: yueOHast meOerb
TexHUUECKHE CPEICTBA O0yUCHHUS:

COOTBETCTBYHOIIUM IIPOIPaMMHBIM

1. OmnepammonHas cucremMa MS
Windows (© Microsoft Corp.).

tuna (ayn. 205c¢, 209¢ ) JlexmonHas aymutopus, | 2. VHTerpupoBaHHOE  oducHOE
OCHaIleHHas npe3eHTaloHHon | mpuioxenne MS  Office (©
TeXHUKOW  (mpoektop,  dKkpaH, | Microsoft Corporation).
KOMIBIOTEP/HOYTOYK) u | 3. [IporpamMHOe obOecricucHHE IS

OpraHu3anun yapaBJjisaeMoro u

obecrieuennem (I10), a Takxke | O6ezomacHoro mocryna B iHTEpHET.

JIOCTaTOYHBIM kosmaectBoM | 4. IlporpamMHoe obecneueHue uis
nmocamoynslx  Mect: Ne  209c | Ge3omacHoi paboTsI Ha
(mpoektop EPSON EB-1776W), | xomnbroTepe - (haitnoBsIit

Ne 205¢ (mpoexrop SANYO PLC-
SW20A).

aHTUBUPYC, MOYTOBBIH aHTHBHPYC,
Be0-aHTHBHPYC U CETEBOM 3KpaH.

5. Cuctema KOMIIBIOTEPHOH
MaTeMaTUKU MATHCAD c
HEOOXOAUMBIMH MaKeTaMu
paciupeHuit © Parametric
Technology Corporation).

6. Cucrema KOMITBIOTEPHON
Marematukn MATLAB + SIMULINK
¢ HeoOxomMMBIMHE Tys100kcamu (© The
MathWorks).

COOTBETCTBYHOIIUM IIPOIrPaMMHBIM

VYuebusle ayIUTOpUU st | Mebens: yaeOHas mebOens 1. OmnepanuonHas cucremMa MS
MIPOBEICHUS 3anatuil | Texunueckue cpeactra ooyuenus: | Windows (© Microsoft Corp.).
CEeMHUHApPCKOI0 THIA, I'PYHIOBBIX M | AyAuTOpusi OCHaiieHHas Tpems | 2.  MHTerpupoBaHHOe  oQuCHOE
WHAVBUIYaNbHBIX KOHCYNbTalM, | MEJIOBBIMH ~ WIM  MapKepHeIMH | mpmiokeHne MS  Office (O
TEKYIIETO KOHTPOJISI U | JOCKaMH, npe3eHTanonHoi | Microsoft Corporation).
MIPOMEXKYTOYHOI aTTeCTallMM | TeXHUKOW  (IpoekTop,  3KpaH, | 3. [IporpamMmmHoe obecredeHne mis
(aym._205c, 206¢, 207¢, 209¢ ) KOMIBIOTEP/HOYTOYK) U | OpraHM3alid  YOPaBIEIEMOTO H

6e3omacHoro gocrymna B IHTEpHET.

obecrieuennem (I1I0), a Takxke | 4. [IporpammHoe obecniedeHne Juis
JIOCTaTOYHBIM KOJINYECTBOM | Oe30I1acHOM paboTsl Ha
nocanouHbix  MecT: Ne  209c¢ | koMmbroTepe - (hattmoBsIi

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

aHTHBHPYC, MOYTOBEIN aHTHBHPYC,
Be0-aHTHBHPYC U CETEBOM 3KpaH.

5. Cuctema KOMIIBIOTEPHOH
MaTeMaTHKU MATHCAD c
HEOOXOAUMBIMHU MaKeTaMu
pacmmpeHuit (© Parametric
Technology Corporation).

6. Cucrema KOMITBIOTEPHON
marematuku MATLAB + SIMULINK
¢ HeoOxomMMBIMHE Tys100kcamu (© The
MathWorks).

VYuebusle ayIUTOpUU st | MebGens: yaeOHas mebOens 1. OnepanuonHas cucremMa MS

IpoBeJeHus 1abopaTopHbIX paboT. | TexHmueckue cpencrsa ooydenus: | Windows (© Microsoft Corp.).

JlabopaTopus 205¢ JlabopaTopus, ykomriuiekToBaHHas | 2.  WHTerpupoBaHHOE  oducHOE
CIIeNUANM3UPOBAaHHOW Mebenpio u | mpuinokenue MS — Office (O
TEXHUYECKUMH cpeactBamu | Microsoft Corporation).




00y4deHH u paboTs:
MpE3eHTAIMOHHOM TEXHUKOM
(mpoekTop, 3KpaH, KOMIbIOTEp /
HOYTOYK) U  COOTBETCTBYIOLIMM
MPOTpaMMHBIM obecrneueHreM
(ITO), a Takke IOCTATOYHBIM

KOJIMYECTBOM MMOCAIOYHBIX MECT:
Ne 205¢ (mpoexrop SANYO PLC-
SW20A).

3. IIporpammHOe obecriedeHue st
OpraHu3anun yapaBJjaa€MoOro nu
6e30macHOro JocTymna B MIHTepHeT.
4. TlporpamMmmHOe obecrieueHue IS
6e30macHOM paboTsl Ha
KOMIIBIOTEPE - (haitnoBsIit
AQHTHUBHUPYC, MOYTOBBIH aHTHBHPYC,
Be0-aHTUBHPYC U CETEBOI IKpaH.

5. Cucrema KOMIBIOTEPHOI
MaTeMaTUKHA MATHCAD c
HEOOXOANMBIMH MTaKeTaMH
pacipeHui © Parametric
Technology Corporation).

6. Cucrema KOMITBIOTEPHON
maremarukd MATLAB + SIMULINK
¢ HeoOxomMbIMu Ty00kcamu (© The
MathWorks).

VYuebHble ayIUTOpHUU IS
KypCOBOTO MPOCKTUPOBAHHUS
(BBITIOJTHEHUS KYPCOBBIX padoT)

Meo6enb: yuebHas mebenb
TexHHUYeCKUe CpeICTBA O0YUCHHSL:
JlaGoparopusi, YKOMIUICKTOBaHHAs
CICLMATM3UPOBAHHON MeOenplo |

TEXHUYCCKUMU CpencTBaMu
00ydJeHus u padoTEHI:
Mpe3eHTAllMOHHOMI TEXHUKOMN
(mpoekTop, 3KpaH, KOMIbIOTEp /
HOYTOYK) H  COOTBETCTBYIOIIUM
MPOTpaMMHBIM obecrnieueHreM
(ITO), a Takke IOCTATOYHBIM

KOJIMYCCTBOM IMOCAJOYHBIX MECT:
Ne 205¢ (mpoextop SANYO PLC-
SW20A).

1. OmnepammonHas cucremMa MS
Windows (© Microsoft Corp.).

2. HarerpupoBanHoe o¢uCHOE
npwioxkeane  MS  Office (O
Microsoft Corporation).

3. [IporpammHOE oOecIieUeHUE IS
OpraHM3allid  YIpaBIsIEMOTO H
6e30macHOro JocTymna B MIHTepHeT.
4. TlporpamMmmHOe obecrieueHue IS
6e30macHOM paboTsl Ha
KOMIIBIOTEPE - (haitnoBsIit
aHTHUBUPYC, MOYTOBBIH aHTHBHPYC,
Be0-aHTHBHPYC U CETEBOM 3KpaH.

5. Cucrema KOMIBIOTEPHOI
MaTeMaTUKU MATHCAD c
HEOOXOANMBIMH MIaKeTaMH
paciupeHuit © Parametric
Technology Corporation).

6. Cucrema KOMITBIOTEPHON
marematukd MATLAB + SIMULINK
¢ HeoOxomMbIMu TyJ00kcamu (© The
MathWorks).

JUis  caMocTosATENbHOM  paboOThl  OOy4aroOUIMXCsS  MPEAyCMOTPEHBbI  MOMEIIEHUS,
YKOMIUJIEKTOBAaHHbBIE CHEIMATU3UPOBAHHON MeOeNblo, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIOUEHUS K ceTu «/HTepHeT» U o0ecrneyeHueM JOCTyNa B HIIEKTPOHHYIO

I/IH(I)OpMaI_II/IOHHO-06pa3OBaTeJ'H>HyIO Cpeay YHUBCPCUTCTA.

HanmenoBanue noMenieHui 1iist
CaMOCTOATENFHON paboTHI

OcCHaIeHHOCTh TOMEIIEHUH 1
CaMOCTOATENFHON paboOTHI

IlepeueHb TMIIEH3MOHHOTO
MIPOrPaMMHOTO 00eCIeUeHHS

oOyuaromuxcs oOyuaromuxcs

[Tomemienue ast camocTosITebHOM | Mebenb: yueOHas mebenb 1. OmnepammonHas cucremMa MS

paboThl oOyuaromuxcs (untansHbid | Kommekr — cnernmanusuposannoit | Windows (© Microsoft Corp.).

3an HayuHoi OnOIHOTEKN) MeOemr: KOMIBIOTEPHBIC CTOJIBI 2. HarerpupoBanHoe o(HUCHOE
Ob6opynoBanue: KoMIlbloTepHas | mpunoxkeane MS — Office (©
TEXHHKa C TOAKIoYeHHeM K | Microsoft Corporation).
nH(popMannoHHO- 3. IlporpammMHOe obecniedeHue Juis
KOMMYHHUKaIIMOHHOH CeTH | OpraHM3allik  YIPABIIEMOTO |
«uTepeT» m  pmoctymoM B | Oe3omacHoro goctymna B MiHTEpHeT.
9JIeKTpOHHYI0  HH(opMaronHo- | 4. [IporpaMMHoe oOecrieueHHE IS
00pazoBaTeNbHY IO cpeny | O6e3omacHO paboThI Ha
00pa3oBaTeNIbHOW  OpraHW3aluH, | KOMIBIOTEpe - (haitnoBsIit
BeO-KaMepsl, KOMMYHHKAI[MOHHOE | aHTUBUPYC, MOYTOBBIH AHTUBUPYC,
obopynoBaHue, olecreynBaromee | BeO-aHTUBHPYC U CETEBOM DKpaH.




J0CTyI K CEeTHU HHTCPHET
(mpoBoaHOE coelMHeHne u
OCCIIPOBOJHOE  COCIUHEHUE 10

texHosorun Wi-Fi)

5. Cucrema
MaTCMAaTUKH

KOMIIBIOTEPHOU

MATHCAD c
HEOOXOAUMBIMHU MaKeTaMu
pacmmpeHuit (© Parametric
Technology Corporation).
6. Cucrema KOMITBIOTEPHON
marematuku MATLAB + SIMULINK
¢ HeoOxomMMBIMHE Tys100kcamu (© The
MathWorks).

TTomemieHue i1t caMOCTOSATEIHLHOM
paboTHI oOyJaromuxcs
(aym._205C )

Meobenb: yuebHas meOenb
Kommnexr
MeOeIn: KOMITBIOTEPHBIE CTOJ
Ob6opynoBanue: KOMITBIOT!
TEXHHKa C MHOAKIIOYEHHE
nHpopManOHHO-
KOMMYHHUKaIIUOHHOH
«nTepuery wu
JJIEKTPOHHYI0  HH(OpPMAITH
00pazoBaTeNbHyI0
oOpazoBarenbHOI
BeO-KaMepHl,
obopynoBaHue,
JocTYyn K
(mpoBogHOE COEIMHEHHUE
0CCIIPOBOHOE  COCTUHCHUE
texHosorun Wi-Fi)

obecrieunBa
cetu
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1. OnepaunuonHas cucrema MS
Windows (© Microsoft Corp.).

2. HarerpupoBanHoe o¢HUCHOE
npwioxkeane  MS  Office (O
Microsoft Corporation).

3. IIporpammHoOe obecriedeHue st
OpraHM3alii  YIpaBlsIeMOro U
Oe3omacHoro gocryna B IHTEpHeT.
4. TlporpamMmmHOe obecrieueHue s
Oe3omacHoi paboTsl Ha
KOMIIBIOTEPE - (hattmoBsIi
AQHTUBHUPYC, MOYTOBBIH aHTHBHPYC,
Be0-aHTUBHPYC U CETEBOI IKpaH.

5. Cucrema KOMIBIOTEPHOI
MaTeMaTUKH MATHCAD c
HEOOXOAUMBIMH MaKeTaMH
pacmmpeHuit (© Parametric
Technology Corporation).

6. Cucrema KOMITBIOTEPHON
maremarukd MATLAB + SIMULINK
¢ HeoOxomMbIMu Ty00kcamut (© The
MathWorks).




