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1 Hesn v 3a1a4M U3yYeHUS TUCHUTLIHAHBI (MOYJIA)

1.1 Ileab ocBOeHUN TUCUHUILIUHBI

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

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

1.2 3agaun AUCHUIIIMHBI

3amauamMu OCBOCHUS TUCHUTIUTUHBI « ONTOMH(OPMATHKAY SBIISFOTCS:

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

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

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

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

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

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

— HCCIeI0BaHNE BO3MOKHOCTEH pa3padOTKH KOMIIBIOTEPHON TEXHUKH HOBOT'O TTOKOJICHHUS.

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

Hucuumnuaa b1.B.12 «OnTtoundopmaruka» [Uisi MarucTparypbl IO HaIpPaBJICHUIO
03.04.03 Pamumodusuka (npoduns: KBantoBble ycTpoiicTBa M paauoOTOHHMKA) OTHOCUTCS K
yacTu, (hopMupyeMon ydJacTHHKaMH oOpa3oBaTelbHbIX OoTHOIIEeHWH bioka 1 «JlucuumiuHen
(Momynn)» yweOHoro miaHa. B coorBerctBuM ¢ pabouyuM y4yeOHBIM IUIAHOM AMCLUILIMHA
uzydaercsi Bo 3-M cemecTpe (2-i Kypc) MaructpaTypsl 1o oyHoil ¢opme oOyueHus. Bun
IIPOMEXYTOYHOM aTTECTallMM: dK3aMEH.

JlucumniauHa ONMpaeTcss Ha 3HAHUS, YMEHHS W KOMIIETEHLUH, MPHOOpETEHHBbIE MpHU
HOJYYeHUU TNEepBOM CTYIEHH Bbicuiero oobpaszoBanusa. Kpome Toro, mucuuiuinHa 6a3upyercs Ha
3HAHUSAX, MOJIYYEHHBIX B MpOIecce H3y4YeHHs] IUCHUIUIMH: «KoMIbploTepHbIE TEXHOJIOTUU
0o0pabOTKM W aHalu3a JaHHBIX B TEJIEKOMMYHHUKAIMIX», «MeTonbl MOAEIMPOBAHUSA U
ONTUMHU3ALMM», a TAKKE Ha YCIEIIHOM YCBOEHHHM COIYTCTBYIOIIUX JIUCHUIUIMH: «Teopus
HOCTPOCHUS HH(POKOMMYHUKAIIMOHHBIX CUCTeM U cereil», «Marepuaabl ¥ KOMIOHEHTHI
¢oronukn», «Teopus omrTuueckoil cBs3U», «AHaIU3 M CHUHTE3 UH(POKOMMYHUKALMOHHBIX
CUCTEM.

B pesynpraTe M3ydeHMs] HACTOSILIEH IUCUUIUIMHBI MaruCTPaHThl JIOJDKHBI IOJYYHUTh
3HaHUS, UMEIOLINE HE TOJBKO CaMOCTOSTENbHOE 3Hau€HHe, HO U obecneuuBaromyue 0a3oBYIO
MOJTOTOBKY JUIsl YCBOEHHUS psja MNOCIHEAYIOIIUX AMCLUUIUIMH, CBSI3aHHBIX C KOHKPETHBIMU
OPUWIOKEHUSAMH METOJIOB Iepefaud, IpueMa, oO0paboTKH, OTOOpakeHUs U XpaHEHUs
uH(GOpMallMU U OTHOCSIIUXCS K 00s3aTebHON U BapuaTuBHOM yacTsaM biioka 1. Ilomumo storo,
OHa sBIseTcs 0a30BOM I MPOBEACHUS HAYYHOM PabOThl MarvCTPAaHTOB, JUIS MPOXOXKIECHUS



Hay4HO-UCCJIE0BATEIbCKOM M MPOU3BOJCTBEHHOW IPAKTHK, a TakXke JUIsi IOATOTOBKHU
MarucTepcKou Juccepranuy.

[IporpamMma aucuumauabl «OntonHpoOpMaTHKa» COIJIaCyeTcss €O BCEMH Y4eOHBIMU
nporpaMMaMu JTUCIHILINH 0053aTeNbHOM U BapuaTHBHOM yacteld bioka 1 yuebHoro miana.

1.4 IlepedyeHb NMJIAHMPYeMbIX Pe3y/JbTATOB O0y4eHUs] MO JMCHHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C INIAHHPYEMbIMH Pe3y/IbTATAMH 0CBOCHHUs 00pa30BaTeJIbHOH IPOrPaMMBbI

Wzydenne naHHOM y4uyeOHOM AMCUUIUIMHBI HANpaBieHO Ha (OPMHpPOBAHUE Y
00yyaroImuxcs ClIeIyoIX KOMIETeHIIUHI:

KO}] N HAUMCHOBAHUE UHAUKATOPA JOCTUIKCHUA

Pe3ynbraThl 00y4YeHUS 10 TUCIUILIHHE
KOMIIETEHIIUU

OIIK-3 CnocofeH 1NpUMEeHATH COBpeMeHHbIe HHG(pOPMANMOHHBIC TEXHOJOIMH, HMCIOJIb30BATh
KOMIIbIOTEePHBIE CeTH U MPOrpaMMHbIe MPOAYKTHI ISl pelieHust 3a1a4 npodeccHOHAJILHOI AesITeJTbHOCTH

HOIIK-3.1 Ymeer HCTIONIb30BaTh | B pesynprare oOydeHMs MO AMCHMIUIMHBI OOydaroIuecs
NH()OPMAIMOHHBIE TEXHOJIOTHH, KOMIBIOTEPHBIC | JOJDKHBI 3HATH!

CeTH W NPOTPaMMHBIE NPOAYKTHI IS PEUIEHUS | — COBPEMEHHBIC MPUHIUIBI TOCTPOSHHUS M PabOThI CHCTEM
3a1a4 B IpO(eCcCHOHANBHON ACATETHHOCTH ONTHYECKOH mepenadn, 00padoTKH, XpaHEHHS, OTOOPaKESHHUS

1 3aIIATH HHPOPMAIIUH;

— OCHOBHbIE TEHICHIIMU W HapaBIEeHUS Pa3BUTHSI JTa3€PHOM,
ONTHYECKOH TEXHUKH, ONTHYECKOTO MaTepuaIoBe/IeHus,
ONTUYECCKUX W UHPOPMAITMOHHBIX TEXHOJIOTHIA;

—  MareMaTH4ecKWid  ammapaT ©  0a30BBIC  SI3BIKU
MIPOTrPaMMUPOBAHMSI, THUIOBbIE MPOrPaMMHBIE MPOAYKTEHI,
OpPHUEHTUPOBAHHbIE Ha pelIeHHE Hay4YHBIX U MPUKIATHBIX
3amaq (POTOHUKH U ONTOMH(POPMATHKY;

— TPUHIAIEI TTOCTPOSHUS W PabOTHl CHCTEM ONTHYECKOU
mepenadu, npuemMa, oopaboTKu, XpaHeHHS, OTOOpaKeHUS U
3aIIUTH HHGOPMAIIHH;

— OCHOBHBIE TCHICHIINU W HATIPABJICHUS PAa3BUTH JIa3€PHOM,
ONTHUYECKON, TEIEKOMMYHUKAlIUOHHON U BBIYMCIUTEIbHOU
TEXHUKH, ONTHYECKOTO MaTepHAIOBEICHUS, ONTHYECKUX U
HHGOPMAIIMOHHBIX TEXHOJIOTHH;

— MPUHUUIBl TOCTPOEHUS, METOJAbl MPOEKTUPOBAHUS U
pacueTa ONTUKO-HHG)OPMAIIMOHHOHN TEXHUKHU.

B pesynbraTte oOydeHHMsS MO MUCIMILIMHBI OOydaromuecs
JIOJKHBI YMETh:

— TPUMEHSATh Ha TIPAKTHKE COBPEMCHHBIC INPHHIUIBI H
METOJBI MPOSKTHUPOBAHUSA U pacyeTa ONTHKO-HH(OpMAIH-
OHHOM TEXHHUKH,

— pemaTh TpaKTHYeCKWe  3aJayd, CBS3aHHBIE C
MIPOEKTUPOBAHNEM " pa3paboTkoit CHCTEM
ONTOAIEKTPOHUKH ¥ HHTETPATHLHON ONITHKH.

B pesympraTe oOydeHHMS O AWUCIHIUIMHBI OOydarommuecs
JIOJDKHBI BJIAJICTh:

— METOJIaMU W HaBBIKAMHU HCIIOJIb30BAHUS KOMITHIOTEPHBIX
CHCTEM TIPOEKTUPOBAHMSI W WCCIEIOBaHUS JIA3€pPHOM,
ONTHYECKOH, TEJIEKOMMYHUKAIIMOHHOW U BBIYUCIUTEIHHON
TEXHUKH, ONITUIECKUX MAaTEPUATIOB U TEXHOJIOTHil;

- METOaMHU MPOBEICHUS ONTUKO-(DU3HIECKUX
HCCIEeI0OBAHUHN U U3MEPEHUH;

— OOIMMU TIpaBUIIAMH W METOJAMH HANAIKH, HACTPOUKH U
9KCIUTyaTalliil  YCTPOMCTB W  CHCTeM (OTOHHKH W
onTonH(pOPMaTHKH;

— HaBbIKAMH NPUMEHEHHUS TIIONyYeHHBIX TEOPETHUECKUX
3HAHM JUIS PENICHUs KOHKPETHBIX MPUKIAIHBIX 3a/1a4.
IIK-4 Cnoco0eH K OpraHu3aniy U MPOBeAeHUI0 IKCIIEPUMEHTATBHBIX PadoT Mo 0TPadoTKe U BHEIPEHUI0
HOBBIX MAaTepUAJIOB, TEXHOJOTHYECKUX MPOUeccOB M O00OpYyIOBaHUSI NPOM3BOJACTBA  M3eJUil
MHKPOIJIEKTPOHUKHU




Kon n nanmeHnoBanue WHOWKaTOpa JOCTUKCHUA
KOMIICTCHII U

Pe3ynbraThl 00y4YeHUS 10 TUCIUILIHHE

UIIK-4.1  Ymeer  ompenenars  OCHOBHBIE
COBpPEMEHHBIE MaTephalbl, HCIONB3YIOIHecs B
MIPOM3BO/ICTBE M3/ACINN MUKPOIIEKTPOHUKH M MX
CBOMCTBA.

UIIK-4.2 CmocobeH ompenensTs B3aUMOCBS3b

apamMeTpoB M  PEKUMOB  TEXHOJOTMYECKUX
onepauuii ¢ BBIXOAHBIMU IapaMeTpaMM W3IEIUH
MHUKPORJIEKTPOHUKH

HIIK-4.3 CriocobeH paboTath c
KOHCTPYKTOPCKOMH, TEXHOJIOTUYECKOU u
JKCIUTYyaTallMOHHON TOKyMEHTaIHen

UIIK-4.4 Crocoben IJTAHUPOBATh

9KCIIEPHUMEHTATIBHBIE Pa0OThl U KOHTPOJIHPOBATH
npolecc HX MPOBEACHUS C HCIONB30BaHUEM
KOHTPOJIEHO-U3MEPHUTEIBHOTO ¥ UCIBITATEIEHOTO
000pyoBaHUA UL HPOBENICHUS
AKCIEPUMEHTAIBHBIX paboT IO O0TPabOTKE HOBBIX
MaTepHaioB, TEXHOIOTHYECKHX IPOLECCOB |
o0opynoBaHus MPOM3BOJICTBA u3Ienni
MUKPO3JIEKTPOHUKHU

UIIK-4.5 CrocobeH aHaIM3WpPOBaTh BIIMSHHE
MapamMeTpoB M  PEXHMOB  TEXHOJOTHYECKHX
orepanyii Ha BBIXOAHBIE IapaMeTpbl KadecTBa
W3EIUH MUKPOAJIEKTPOHHUKH

B pesynprare 0oOydeHHsi IO AMCHUIUTMHBI OOYydaroIuecs
JIOJDKHBI 3HATD:

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

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

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

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

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

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

B pesynbraTte 0OyueHHMsS IO IUCIMILIMHBI OOyYaroIIuAecs
JIOJKHBI YMETh:

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

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

B pesympraTe oOydeHHMS O AWUCIUIUIMHBI OOydarommuecs
TOJKHBI BIAJICTh:

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

— METOIaMU TIPOBENECHUS ONTUKO-(DU3MIECKUX
UCCIIeIOBAaHUN U U3MEPEHUI;

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

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

IIK-6 CnocoGeH K NpoOBeAeHHUI0 HAYYHO-HCCJIEIOBATENHCKHX M ONBITHO-KOHCTPYKTOPCKHX PafoT Npu

HCCICTO0BAHUU CAMOCTOATECIABHBIX TEM

UIIK-6.1 Criocoben aHATTM3UPOBATh
OTEYECTBEHHbI M MEKIYHAapOIHBIM ONBIT B
COOTBETCTBYIOIIEH OO0JacTH HCCISJOBAaHUH U
HAYYHO-TEXHUYECKYIO JOKYMEHTAIIHIO

UIIK-6.2 CrocobeH pa3pabaTeiBaTh METOJbI
MIPOBEJCHUSI OKCIEPHMEHTOB W  HaOJIO/ICHHH,
00001eHnst 1 00paboTKK HH(POPMAIIH

NIIK-6.3 CnocobeH oQopMIsiTh pe3yabTaThl

HAYYHO-UCCIIE0BATEIbCKUX u OIIBITHO-
KOHCTPYKTOPCKUX padoT
UIIK-6.4 Crocoben pemaTs 3a1a9u

AQHAIUTHYECKOTO XapakTepa, Mpearoiaraiomue
BBIOOp M MHOrooOpasue aKTyalbHBIX CHOCOOOB
peleHus 3ana4d

B pesynbrare 0OydeHHS IO AWCHUIUIMHBI 00yYaromuecs
JIOJDKHBI 3HATh:

— COBpEMEHHBIE MPHHIIMITBI IOCTPOCHUS U PadOTHI CUCTEM
ONTHYECKOI nepenadu, 00paboTKH, XpaHEHHUs, 0TOOPaKEHHS
U 3a1UTH HHQOpMaLUH;

— OCHOBHBIE TE€H/ICHIINH 1 HANIPABJICHHS Pa3BUTHS JIA3E€pHOM,
ONTHYECKOH TEXHHWKH, OITHYECKOr0 MAaTepHaIOBEICHUS,
ONTHYECKHX U HHOOPMAIIMOHHBIX TEXHOJIOTH;

— MaTeMaTHYeCcKHMd ammapaT ©  0a30Bble  SI3BIKH
POrPaMMHPOBAHHS, THUIIOBBIE IIPOrPAMMHBIE HPOMYKTHL,
OpPHEHTHPOBAHHBIC Ha pEIICHHE HAy4YHBIX W IPUKIAJHBIX
3amad (POTOHUKH U ONTOMH(POPMATHKH;

— MPHHIMIIBL TIOCTPOEHUSI M PabOThl CHCTEM ONTHYECKOM
nepeaayuy, npuemMa, oopabOTKH, XpaHSHHs, OTOOpaKEHUS U
3alUThl HHOPMAIIKH;




Kon n nanmeHnoBanue WHOWKaTOpa JOCTUKCHUA

Pe3ynbraThl 00y4YeHUS 10 TUCIUILIHHE
KOMIIETEHIIUU

— OCHOBHbIE TEHACHIIMU U HApaBJIEHUS Pa3BUTHSI JTa3€PHOM,
ONTHYECKOM, TEJIEKOMMYHUKAIIMOHHON U BBIYHCIUTENBHON
TEXHUKH, ONTHYECKOTO MAaTE€pPUAIOBEACHUS, ONTHUYECKUX U
WHPOPMAMOHHBIX TEXHOJIOTHH;

— MPUHUUIBl TOCTPOEHUS, METOAbl IMPOEKTUPOBAHUS U
pacdeTa ONTHKO-WH(G)OPMAIMOHHON TEXHUKH.

B pesympraTe oOydeHHMS O AWUCIHMIUIMHBI OOydaromuecs
JIOJIKHBI YMETB:

— HpI/IMeHHTI) Ha HpaKTI/IKe COBpeMeHHLIe HpI/IHHI/IHI)I u
METO/Ibl MTPOSKTUPOBAHUSI M pacyera ONTHKO-UH(popManu-
OHHOM TEXHHKHU;

—  pemlaTb  NpaKkTHYECKHE  3aJlauH,
MIPOEKTHUPOBAHUEM " pa3paboTkoit
ONTOIEKTPOHUKU M MHTETPAJIbHOW ONTHKH.
B pesympraTe oOydeHHWS TO IWCIHIDIMHBI OOydarommuecs
JOJDKHEI BIIAJIETh:

— METOJaMU U HaBBIKAMH HCIIOJIb30BAHUS KOMIBIOTEPHBIX
CHCTEM NPOEKTUPOBAHMS M MCCIEAOBAHUS JIA3€PHOM,
ONTHYECKOH, TEIEKOMMYHUKALIMOHHOW M BBIYMCIIUTEIBHON
TEXHUKH, ONITUYECKUX MAaTEPUATIOB U TEXHOJIOT Ui,

— METOaaMU HpOBC[[eHI/IH OHTI/IKO-(I)I/BI/I‘IGCKI/IX
HCCIEI0BAaHUHI U U3MEPEHUH;

— O6IJ_[I/IMI/I HpaBI/IJ'[aMI/I 1 MCToJaMu HaJIaaKH, HaCTpOﬁKH u
IKCIUTyaTallid  YCTPOWCTB W  CHCTeM (OTOHHKH U
onTonH(pOPMaTHKH;

— HaBBIKAMHU TPUMEHEHHs TOJIYYEHHBIX TEOPETUUECKUX
3HAHMM JUIsl pEIIeHUs] KOHKPETHBIX MPUKIAAHbIX 3a/1a4.

CBS3aHHBIC C
CUCTEM

PesynbraTel 00ydeHUs] TIO TUCIMIDIMHE JOCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BUJIOB KOHTAKTHOM U CAMOCTOSATENIbHOM pabOThl 00yUYaIOLIMXCS B COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBIM IIJIAHOM.

WHnuKaTopel  JIOCTMOXKEHHS  KOMIICTEHIMH — CUMTAIOTCA
JOCTH)KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTATOB O0YUYCHHSI.

c(OpMUPOBAHHBIMH  TIpU

2. CTpyKTypa U coep:KkaHue JTUCHUIITIHHBI

2.1 Pacnipenesienne TPyA0EéMKOCTH TUCUMUILJIMHBI IO BUAAM padoT

OO0mast Tpy 10EMKOCTb AUCIUIUIMHBI COCTaBisieT 4 3aueTHbIX equHuLbl (144 waca), ux
pacripeiesieHle 110 BUJaM padoT NpeCTaBIeHO B TaOIuULe

Bunsr padot Bcero ®Dopma o0yueHHs
4acoB R OYHO- 3a049Has
3a04Hast
3
ceMecTp
(Jackrn)

KonTakTHas pa6oTa, B TOM 4ncie:
AynuTopHBbIe 3aHATHS (BCero): 48,3 48,3
3aHATHS JIEKIIHOHHOTO THITA 12 12
J1a00paTOpHBIE 3aHATHUS 24 24
MIPAKTUICCKUE 3aHATH 12 12
CEeMHUHAPCKHE 3aHSITHU — —
Yka3bIBatoTCsl BUbI paboT B
COOTBETCTBHH C YUEOHBIM IUIAHOM B B
Huas koHTaKTHasi padora: - -
KoHTpoas camocTosTensHONU paboThl
(KCP) B B
[IpomexxyTounas arrectauus (MKP) 0,3 0,3




CamocrosiTesbHas1 padoTa, B TOM
qmcie:

Kypconas padora/mpoext (KP/KIT)
(moaroToBka)

KoHTpoasHas pabora

PacuérHo-rpadmdeckas padora (PT'P)
(moaroroBka)

Pedepat/acce (monroroska)

CaMOCTOsITeIbHOE  M3YY€HHE pa3/IesioB,
CaMOTIOJITOTOBKA (mpopaboTka u
MOBTOPEHUE JIEKIIMOHHOT'O Marepuaia |
MaTepuajia  y4eOHMKOB H  Y4YeOHBIX
ocoOMi, TOATOTOBKA K Ja00paTOPHBIM U
MIPAaKTHYECKUM 3aHSTHSM, KOJUIOKBHyMam
U T.J.)

69 69

HOI[FOTOBKa K TCKYIIEMY KOHTPOJIIO

KonTpoas:

26,7

26,7

HOZ[FOTOBK& K OK3aMCHY

Oo1mas
TPYA0EMKOCTh

qgac.

144

144

B TOM 4YHCJIE
KOHTAKTHasi

48,3

48,3

padota

3a4. e]I 4 4

2.2 Conep:xaHue TMCHUILINHBI

Pacrnipenenenuie Bu10B yueOHOM pabOThl U UX TPYJOEMKOCTH IO pa3zesiaM AUCHUILINHBI.
Paznesnbl (TeMbl) JUCHUIUIMHBL, H3y4yaeMble B3 cemecTpe (ouHas popma oOyyeHus)

KomnmyectBo yacos
Bueayaut
Ne HaunmenoBanue pa3nenoB (Tem) AyRuTOpHaZ OpHas
Bcero pabota
pabora
JI 113 JIP CPC
1 OnemeHTHast 6a3a BOIHOBOJAHOHM (poToHMKH. VHTETrpaIsHO- 44 4 4 16 20
ONTHYECKHE BOJIHOBOIBI
5 DnemeHTHast 6a3a BOJTHOBOIHON (OTOHUKU. ONTHYECKHE 36 4 4 2 20
BOJIOKHA
3 |OnTHyeckue cUCTEMbI 3aIIMCH U XpaHeHHs HHpopManuu 19 2 2 — 15
4  |llepcrieKTUBBI pa3BUTHsI (POTOHUKU U ONTOMH(OPMATHKH 18 2 2 — 14
HUTOI'O no pazoenam oucyuniutvi 117 | 12 12 24 69
Kontpoinb camocrositensHo# pabotsl (KCP) - - — — —
ITpomerxytounas arrecranus (MKP) 0,3 - - — —
IToaroToBKa K TEKYIIEMY KOHTPOJIIIO 26,7 | — - — —
OO6111as TPYAOEMKOCTD 110 TUCIMITIMHE 144 — — — —

[Mpumeuanue: JI — nexmuwn, [13 — mpaktudeckue 3anatus / cemunapsl, JIP — maboparopHsie
sansTusi, CPC — camocrositenbHas paboTa CTyIeHTa

2.3 Coaep:xanue pa3iesioB (TeM) IUCHUTIINHbBI

2.3.1 3auaTud JeKIMOHHOI0 THIIA

HaumenoBanue paznena

dopMa TEKyILEro

ONITHYCCKHEC BOJTHOBO/JBI

No (Tembl) Copeprxanue pazaena (Tembl) KoHTpOIIS

1 |9nemenTHas 6a3a Knaccudukanus u o0mme CBOWCTBA ONTHYSCKUX BOJTHOBOJIOB. OTBETHI HA
BOJTHOBOHO# (hoTOoHUKH. | TE- 1 TM-MO/IbI B ACHMMETPHUYHOM [LIAHAPHOM ONITHYECKOM KOHTPOJIbHBIE

WnTerpansHO- BOTHOBOJIE. D((HEeKTUBHBIN ITOKA3aTENb MPEITOMIICHUS BOTIPOCHI,

BOJIHOBOJHBIX MOJI, 9 (EeKTUBHAS TITyOHNHA TPaJHEHTHOTO




BOJIHOBO/Ia, TIOJISIpU3aIs MOA. BOTHOBOIHBIC MOJIBI BBINTOJTHEHHE
IUTAHAPHBIX W KaHAJIBHBIX T'PaJMCHTHBIX BOJIHOBOJIOB. MPaKTHYECKNX
Hopmuposanssie nepemennbie. Meton 3¢ ekTuBHOTO 3aIaHMi;
TIOKa3aTelsl IPEIOMIICHUS. TECTUPOBAHMUE;
[TaccuBHBIE 1 aKTUBHBIE KOMIOHEHTH! HHTETPAJIBHO- pedepar
ONTHYECKUX cXeM. BBOA-BBIBOA M3IyYEeHUS B HHTETPAIbHO-

ONTUYECKHE cXeMbl. IHTerpabHO-ONTUYECKHE YCTPONUCTBA U

ONTHYECKHE UHTErPAIbHBIE CXEMBI AJIS CUCTEM Iepeauu U

00paboTku MHQOPMALIHIH.

2 |OnemenTHas 6aza dusnueckue OCHOBBI PACIPOCTPAHEHUS U3ITyUeHUs B OTBETHI Ha
BOJIHOBOJTHOH (DOTOHUKH. |[ONITUYECKUX BOJHOBOJAX U ONTHYECKOM BOJIOKHE. KOHTPOJIbHBIE
OnTHyeckre BOJIOKHA MHOTOMOIOBBIE ¥ OJTHOMO/IOBEIE, CTyIIEHUAThIe 1 BOTIPOCHI;

TpaJlMeHTHBIE ONITHYECKHE BOJIOKHA. UncIiioBas aneprypa. BBINTOJTHEHHE
WHdopmannonHas eMKOCTh ONTHIECKOTO BOJIOKHA. BHIbI MPaKTHYECKNX
JUCTIEPCHH. DHEPreTHYECKHE TIOTEPH B OINTHIECKUX 3aJjaHU;
BOJIOKHAX. TECTUPOBAHHE;
pedepar

3 |OnTHyeckne cucteMsl  |ApXUBHAs ONTHYECKAs TAMSITh, ONITHYECKHUE TUCKH U OTBETHI Ha
3aMMCH U XPaHEHUS MeXaHHM3MBI 3anucu nHdopmanuu. ['onorpaduueckue KOHTPOJIbHBIE
uHpopmanuu CUCTEMBI 3aITUCU U XpaHeHus: nHpopmaruu. [IpuHimn BOTIPOCHI;

JieiicTBHs U ycTpoiictBa. KoMnoHeHTsI rojorpaduueckon BBINIOJIHEHUE
namaTd. Marepuaisl it 00beMHol ronorpaduu. 2D- n 3D- IPaKTUYECKUX
cucreMbl oToOpaxkeHus nHGopmanuu. [lepcreKTHBEI cucTeM 3aJlaHUH;
ONITHYECKOH 3amicy HH(POPMAIHH. TECTUPOBAHUE;
pedepat

4 |IlepcniextuBbl pa3Butus |IIpenensl KpeMHUEBOM TEXHOJIOTUU U DJIEKTPOHHOM OTBETHI Ha
(OTOHUKY 1 KOMITBIOTEPHOH TEXHUKU. BO3MOXKHOCTH M ITEPCIIEKTUBHI KOHTPOJIbHBIC
ONTONH(OPMATHKI Pa3BUTHS ONTONH()OPMAIMOHHBIX TEXHOJIOTHHA. BOTIPOCHI;

brcTtabuiabHBIE ONTHYECKUE U ONTOIEKTPOHHBIE 3JIEMEHTHI. BBINIOJIHEHHE
IlepcriekTHBBI CO31aHNS ONTHIECKUX M ONITOAICKTPOHHBIX MPaKTHYECKUX
KOMIIBIOTEPOB. 3aJIaHUM;
DOTOHHO-KPUCTAIIMYECKUE CTPYKTYPHI M UX IPUMEHEHHE B TECTUPOBAHUE;
ontouHpopMaTUKe. pedepar
[epcriekTHBEI pa3BUTHS rONOrpadUUECKUX CHCTEM
ONTOMH(QOPMATHKH.
2.3.2 3aHATHS CEMHMHAPCKOI0 TUNA (MPaKTHYecKHe / CEMMHAPCKHUE 3aHSITHS)
No HanmenoBanue pazaena TemaTuxa 3anATHA/pabOT dopMa TEKyILEro

(Temsr) KOHTPOJIS

1 |9nemenTHas 6a3a Knaccudukanus u o0miye cBOWCTBa ONTHYECKUX BOJHOBOOB. | pEIICHHE 3a/1a4;
BOJTHOBOAHOH (poTOHUKH. | TE- 1 TM-MO0bI B aCHMMETPHYHOM ILIaHAPHOM ONTHYECKOM OTBETHI HA
WuTerpansHo- BOJIHOBOJIE. D(PPEKTUBHBII MOKa3aTeIb MPETOMIICHUS KOHTPOJIbHBIE
OIITHYECKHE BOJHOBOJBI |BOJIHOBOJHBIX MOJI, (D (eKTUBHAS TIyONHa TPaTUEHTHOTO BOIIPOCHI;

BOJIHOBOJIa, TIOJISIpH3aIis MOA. BoIHOBOAHBIE MOJIBI BBINTOJTHEHHUE
TUTAaHAPHBIX ¥ KaHAJIBHBIX I'PaJIMeHTHHIX BOJHOBO/IOB. MIPAKTHYECKUX
HopmupoBannsie nepemenHble. MeTox 3G peKTHBHOTO 3aaHuH
TI0KA3aTeNs! MPETOMIICHUSI.
[TaccuBHBIE 1 aKTUBHBIE KOMIIOHEHTHI HHTETPAIbHO-
ONITHYECKHX CXeM. BBOJ-BBIBO/ M3ITyUEeHUS B HHTETPATBHO-
ONTHUYECKUE CXeMbl. IHTerpaspbHO-ONTUYECKUE YCTPOICTBA U
ONITHYECKHE HHTETPaAJIbHBIE CXEMBI ISl CUCTEM Iepefayn U
00paboTKK HHPOPMAIIHH.

2 |OnemeHTHas 6a3a ®duznyueckre 0CHOBBI PACIPOCTPAHEHUS H3TyUCHUS B pelieHne 3aaay;

BOJIHOBOJTHOH (DOTOHUKH.
Orntuyeckue BOJIOKHA

ONTUYECKHUX BOJTHOBOJAX U ONITHYECKOM BOJIOKHE.
MHOroMoi0BbIE 1 OTHOMOIOBBIE, CTYTIEHUYATHIE U TPAJUEHTHbIE
olnTHYecKHe BojlokHa. Yucnosas aneprypa. MudopmanronHas
€MKOCTB OIITHYECKOTO BOJIOKHA. Buapl mucnepcn.
DOHepreTnyecKre MOTepH B ONTHYECKUX BOJIOKHAX.

OTBETHI Ha
KOHTpPOJIbHBIE
BOIIPOCHI;
BBIIIOJTHEHHE
MIPAKTHIECKUX
3aJaHuN




OnTryecKue CHCTEMEI

ApXI/IBHaSI OITUYCCKas NaMATh, ONITHYCCKHUE IVCKHU U

peHuIeHuC 3a0a4;

3aIiCH M XPaHEHHS MEXaHHU3MBI 3aricH HHpopMarui. I onorpadudeckne CHCTeMBbI OTBETHI HA

nHpopmannu 3amnucy 1 XxpaHeHus uHpopmarmn. [IpuHmn necTeus n KOHTPOJIbHBIE
ycrpotictBa. KommoneHTsI ronorpaduaeckoi mamsT. BOIIPOCHI;
Marepuanst 111 00seMHO# Tonorpaduu. 2D- u 3D-cuctembl BBITIOJTHEHHE
otoOpakenust nHGopMaruu. [lepcrekTHBBI CUCTEM ONTHYECKO# NPaKTHYECKUX
3amrcH HHGOPMAIIUH. 3a/1aHui

4 |IlepcriextuBsl pa3Butus  |[Ipenensl KpeMHUEBOW TEXHOIOTHU U 3IEKTPOHHON peleHue 3axady;
(hoToHUKH U KOMITBIOTEPHOW TEXHUKHU. BO3MOKHOCTH ¥ IEPCIIEKTHBEI OTBETHI Ha
ornrronH(popMaTHKN pa3BUTHUS ONTOMH(POPMAIIMOHHBIX TEXHOJIOTHH. KOHTPOJIbHBIE

BrcTrabuibHbIe ONTHYECKHE U ONTOIEKTPOHHBIE SIIEMEHTHI. BOIIPOCHI;
[lepcieKTUBBI CO31aHNUS ONTHIECKUX M OTITOAICKTPOHHBIX BBINTOJTHEHHUE
KOMITBIOTEPOB. MIPAKTHYECKUX
DOTOHHO-KPHUCTAIUTMUECKHUE CTPYKTYPHI M NX IPUMEHECHHUE B 3aaHuH
ontonH(OpMaTHKE.
[lepciekTuBBI pa3BUTHS rONIOTPAGUIECKUX CHCTEM
ONTONH(OPMATHKH.
2.3.3. JIaGopaTopHbIe 3aHATHSA
e HanmenoBanue pazaena TemaTiKa sansTHit/paGor dopMa TEKyILEro

(Temsr) KOHTPOJIS

1 |DnemenTHas 6a3a Knaccudukanus u o011ue CBOWCTBA ONTHYSCKUX BOJTHOBOIOB. OTBeTHI Ha
BOJTHOBOHOH (poTOHUKH. | TE- 1 TM-MO0bI B aCHMMETPHYHOM IUTAHAPHOM ONTHYECKOM KOHTPOJIbHBIE
WurerpanbHo- BOJIHOBOJIE. D(PPEKTUBHBII MOKa3aTeIb MPETOMIICHUS BOIIPOCHI /
OIITHYECKHE BOJHOBOJBI |BOJIHOBOJHBIX MOJI, (D (eKTUBHAS TIyONHa TPaIEHTHOTO BBITIOJTHEHHE

BOJIHOBOJIa, TIOJISIpH3aIis MOA. BoIHOBOAHBIE MOJIBI MIPAKTHYECKUX
TUTAaHAPHBIX ¥ KAHAJIBHBIX I'PaJMeHTHBIX BOJHOBO/IOB. 3aJaHui / OTYET MO
HopmupoBanusie nepemenHble. MeTon 3G peKTHBHOTO nabopaTopHoOit
TIOKA3aTeNsl MPETOMIICHNUSI. pabote
[TaccuBHBIE 1 aKTUBHBIE KOMIIOHEHTHI HHTETPAIbHO-

OINITHYECKHX CXeM. BBOJ-BBIBOM M3ITyUEeHUs B HHTETPATBHO-

ONTUYECKUE CXeMbl. IHTerpaspbHO-ONTHYECKUE YCTPOICTBA U

OINITHYECKHE MHTETPAIIBHBIC CXEMBI JUISl CUCTEM TMepefadn 1

00paboTku MH(POPMAIHH.

2 |OnemenTHas 6aza ®dusryeckre OCHOBBI PaCIIPOCTPAHEHHUSI M3TyYECHHS B OTBeTHI Ha
BOJTHOBOJIHOM (POTOHHKH. |ONITHYECKUX BOIHOBOJIAX ¥ ONTHYECKOM BOJIOKHE. KOHTPOJIbHBIE
Onrtryeckue BOJIOKHA MHOTrOMOZIOBBIE 1 OJTHOMOJIOBBIE, CTYTICHUYATHIE U TPaJUeHTHBIC BOIIPOCHI /

OITHYECKHe BoJIOKHa. Yucnosas aneprypa. MudopmanronHas BBINTOJTHEHHUE
€MKOCTB OIITHYECKOTO BOJIOKHA. Bupl mucnepcnu. MIPAKTHYECKUX
DOHepreTnyecKre MOTepH B ONTHYECKUX BOJIOKHAX. 3aJaHui / OTYET MO
nabopaTopHOH
pabote

3 |OnTtHueckue cucteMsl  |ApXHBHAS ONTHYECKAs MAMATh, ONTHIECKHE AUCKU U OTBeTsI Ha
3aIUCH U XpPaHEHHS MEXaHHU3MBI 3arucH HHpopManun. I onorpadudeckue CHCTEMBI KOHTPOJIbHBIE
nHpopmanuu 3anucy U XpaHeHus uHpopmarmu. [IpuHImn nevcreus u BOIIPOCHI /

ycTpoiictBa. KoMoHeHTHI rosiorpaduyecKkoil namsTy. BBITIOJTHEHHE
Marepuaist uist 00beMuol rosorpaduu. 2D- u 3D-cuctemsl MPaKTUYECKUX
otoOpakeHust nHGopMaryy. [lepcrieKTHBEI CUCTEM ONTHYECKOH | 3aaHuid / OTYeT 110
3anucy HHGOPMAIHH. nabopaTopHoii
pabore

4 |IlepcriextuBsl pa3Butus  |[Ipenensl KpeMHUEBOW TEXHOIOTUU U 3IEKTPOHHON OTBeTh! Ha
(hoToHUKH 1 KOMITBIOTEPHOH TEXHUKN. BO3MOXKHOCTH M ITEPCIIEKTUBBI KOHTPOJIbHBIE
ornrronH(popMaTHKN Pa3BUTHS ONTONH(POPMAIIMOHHBIX TEXHOJIOTHHA. BOIIPOCHI /

BrcTabuibpHBIE ONTHYECKHE U ONTOIEKTPOHHBIC SIIEMEHTHI. BBINTOJTHEHHUE
[epcniekTUBBI CO31aHNUS ONTHIECKUX M ONTOAICKTPOHHBIX MIPAKTHYECKUX
KOMITBIOTEPOB. 3aJaHui / OTYET MO
DOTOHHO-KPHUCTAIUTUUECKHE CTPYKTYPBI U UX IPUMEHEHHUE B nabopaTopHOM
onTouHpopmaTuke. pabore

[epcniekTUBBI pa3BUTHUS rONOrpadUUECKUX CUCTEM
ONTOMH(OPMATHKH.




JlabopaTtopHblie padoThl

Ne Kon-Bo dopMa TeKyIIEero
HanmvenoBanue 1a00paToOpHBIX paboT
/11 4acoB KOHTPOJISL
Ortyer no
. . 7abopaTopHOM
UuncneHHbld  pacdeT O3(QQEKTUBHBIX IIOKa3aTeNed IMpeIoMIICHUS AGoTe
1 | BOHOBOIHBIX MOJ IUTAHAPHBIX BOJHOBOJIOB C TPAJUESHTHBIM IpoduieM 8 - por aMl’wa
TIOKAa3aTeNs! PETOMIICHUS porp
YHCICHHOTO
pacueTa
Ortuer no
. . nabopaTopHOit
Yucnenusli  pacueT SG(GEKTUBHBIX  IMOKa3aTeaed  MpPETOMICHHS aGoTe
2 BOJJHOBOJHBIX MOJlT KAaHAJIbHBIX BOJIHOBOJOB C  OJHOMEPHBIM 8 Hpo aMI’\/Ia
rpaJiueHTHBIM poduiIeM rmokaszaresns npeaoMIiIeHus n(x) porb
YHCIEHHOTO
pacueTa
Oruer no
[Iporpamma uymcieHHOro pacdera SQQPEKTUBHOTO  ITOKA3aTels nabopaTopHOi
3 |mpenomiennus (yHIaMeHTaNBHOW  BONHOBOOHOM  Momel  LPg; ] paborte,
OJTHOMO/IOBOTO ONTHYECKOTO BOJIOKHA CO CTYNEHYATHIM NpOQHIeM U mporpamma
MHOTOMO/IOBOTO ONITHYECKOTO BOJIOKHA € TPAAMEHTHBIM MPOQHIIeM YHCIICHHOTO
pacuera
Hmozo: 24

MeToauuecKkue YKazaHusl K naﬁopaTopHMM paﬁoTaM

JlaGopaTtopHble pPaOOTHI BBHIMONHAIOTCS B MYJIBTUMEAMWHOM KJAcCe€ CHEIHMaIbHbBIX
JUCHMIUIMH B HMHXEHepHOo-Matematuueckoil cucteMe MATHCAD ¢ wucnonb3oBanuem
BCTPOCHHBIX B 3Ty CHUCTEMY CpPEICTB NpPOTPAMMUPOBAaHUS U TrpadUyecKod BHU3yalHU3alUuu
pE3yJIbTaTOB YUCIICHHBIX PACYETOB.

[lo uroram BBITOJIIHEHUS KaXXT0H 1a00paTOpHOI PabOTHI CTYACHT COCTABIAET NOAPOOHBIH
IMCBMEHHBIM OTYET M 3aBEPUICHHBIH NPOrpaMMHBIM KOA B (OopMaTe KOMIBIOTEPHOW CHUCTEMBI
MATHCAD (¢aitn *.xmecd), onmpasch Ha KOTOpBI JOJDKEH B Oecele ¢ MpenojaBaTesieM
IIPOIEMOHCTPHUPOBATH 3HAHUE TEOPETUYECKOTO U HKCIIEPUMEHTAIIBHOTO MaTepraa, OTHOCSIIErOCs
K paOote. IIpoBepka 3HaHUIl CTy/leHTa OCHOBaHa Ha KOHTPOJIBHBIX BOIIPOCAX, IPUBEICHHBIX B
OIMCAHUM PabOThl M JIOMOJHUTENILHBIX BOIPOCAX, KACAIOLIMXCS COOTBETCTBYIOLIMX Ppa3ZeiioB
OCHOBHOW JUCHUIUIMHBI «KOMITBIOTEpHBIE TEXHOJIOTUM OOpabOTKM W aHajiu3a JaHHBIX B
TEJIEKOMMYHUKALUSIX».

JlabopaTopnasi padora Ne 1.

YucieHHbIH pacyeT 3(PPEeKTUBHBIX NOKa3aTeJell NMpe1oMIeHHs BOJTHOBOAHBIX MO/
IVIAHAPHBIX BOJTHOBO/OB € I'PaJHEeHTHBIM NPo(duiieM nmokasareJis NMpeJoMJICHHA.

Lens paGoThI:

— U3y4UTh (PU3HUECKHUE MPUHILIMIIBI PACIIPOCTPAHEHUS HIEKTPOMArHUTHOTO U3JIyYECHHUS B
IUTAHAPHBIX HMHTErPaJIbHO-ONTUYECKUX BOJHOBOJAX C TPaJMEHTHBIM INpoduiaeM moka3aTens
IIPEJIOMIIEHUS;

— U3YYHUTb METOAMUKY TEOPETUUECKOro pacueTa 3(p(eKTUBHBIX [TOKa3aTeIeH MpeIoMIeHUs
BOJIHOBOJIHBIX MO/ B IUIAHAPHBIX I'PaJIMEHTHBIX BOJIHOBOJAX;

— OCBOUTb OCHOBHBIC YHCIICHHBIC METOJbl PELICHUsS HEIMHEUHBIX TPAHCLECHACHTHBIX
YPaBHEHUU;

— HamucaTh U OTJIAJUTh NMPOrpaMMy YHCICHHOTO pacuera 3((eKTUBHBIX MOKa3aTenen
IIpeJIOMIIEHUST BOJIHOBOJAHBIX MoJ ¢ TE- m TM-nonspusanueid A IiaHapHOTO I'PaJIUEHTHOIO
BOJIHOBOJIa B paMKax cuctemsl komnprorepHoit matematuku MATHCAD.

B nporecce BeinonHeHus paboThl CTYAEHT, pyKOBOJICTBYSICh METOJIMYECKUMU YKa3aHUSIMU



K BBITIOJTHEHUIO IaHHOM pabOThI:

— OIpe/IeTIsIeT OCHOBHBIE PACYETHBIE COOTHOIIICHHUS,

— pa3pabaTbiBaeT alTOPUTM YHUCIEHHOTro pacuera J(PGEeKTUBHBIX I[OKa3aTenei
MPETOMIICHUS] BOTHOBOIHBIX MO/ B TPAJIMCHTHBIX BOJIHOBOJIAX;

— COCTaBJISIET COOTBETCTBYIOIIYIO MpOrpaMMy YHCIEHHOTO pacueTa B HHXKEHEPHO-
koMmibtoTepHoi cucreme MATHCAD;

— OCYUIECTBJIAET OTJIAJIKY IIPOrPAMMBI, HCIIOIb3YsI TUTIOBBIE HAOOPHI BXOAHBIX TaHHBIX IS
MOHOOOMEHHBIX BOJIHOBOJIOB, MPUBECHHBIE B 33JaHUH K Ta0OPaTOpHOU pabore;

— MPEIOCTABIIACT 3aBEPLICHHBINA MPOrPAMMHBIN KO B (hopMaTe KOMIIbIOTEPHOU CUCTEMBI
MATHCAD (¢aiin *.xmcd) mnpemnomaBarento Juisi TPOBEPKH W OTBEUAET Ha BOMPOCHI
IpernoaaBaTess AJis MOMyUeHHUs 3a4eTa 3a BIIIOJHEHHYIO paboTy.

JlaGopaTtopnas padora Ne 2.

YucuaeHHblil pacyer 3(p(PeKTUBHBIX MOKAa3aTeJ el MpeoMIeHUs BOJHOBOIHBIX MO/
KAHAJIBHBIX BOJIHOBOJAOB ¢ OJAHOMEPHBIM TI'PaJHEHTHBIM MNpo(pujIeM MOKa3aTels
npejoMieHus n(x).

ens paboThI:

— M3YYHTh (PU3NYECKHE MPUHIUIIBI PACIPOCTPAHEHUS SJCKTPOMArHUTHOTO M3IYUYCHHUS B
KaHaJbHBIX HHTETPAIbHO-ONTUYECKUX BOJHOBOAAX C TpaJWEHTHBIM MNpoQuieM IOKa3aTess
IPEIOMJICHUS;

— U3y4YUTh METOJUKY TEOPETUYECKOT0 pacueTa 3¢ (HEeKTUBHBIX MMOKa3aTesel NpeoMIeHUs
BOJIHOBOJIHBIX MOJ] B KAHAJIBHBIX BOJTHOBO/IAX C OJHOMEPHBIM I'PaJUEHTHBIM MPOdUIeM;

— HamycaTh U OTJIAJUTh MPOTpaMMy YHUCICHHOTO pacueTa 3(PPEeKTUBHBIX MOKa3aTeleu
IIPEJIOMIIEHUST BOJIHOBOJAHBIX MoA ¢ TE- u TM-nossipusanueil i KaHAJIBHOIO I'PAJIUEHTHOIO
BOJIHOBOJIA B paMKax cUCTeMbl KomiibroTepHor MatremaTuku MATHCAD.

B nporiecce BbinonHeHUs pabOTHI CTYJCHT, PYKOBOJCTBYSCh METOAMYECKUMH YKa3aHUAMU
K BBITTOJTHCHUIO JJAHHOUW paboTHI:

— ocBauBaeT MeToA Y HEKTUBHOIO MOKA3aTEINs PETOMIICHUS;

— OIlpe/IeNsieT OCHOBHbBIE PACYETHBIE COOTHOIICHMUS,

— pa3pabaTbIBaeT aJrOpPUTM YHUCIEHHOrO pacueta 3(PQEKTHUBHBIX IOKa3aTenen
IPEJOMJICHUS! BOJHOBOAHBIX MOJI B KaHAJbHBIX BOJIHOBOJAX C OJHOMEPHBIM TI'PaJUEHTHBIM
npoduiem;

— COCTaBJISIET COOTBETCTBYIOIIYIO IPOrpaMMy YHCJIEHHOIO pacueTa B HHKEHEPHO-
koMnbtoTepHoi cucreme MATHCAD;

— OCYUIECTBIJIET OTJIAJIKy IPOrPaMMBI, HCIIOJIb3YsI TUIIOBbIE HAOOPHI BXOIHBIX JAHHBIX IS
HMOHOOOMEHHBIX BOJIHOBOJIOB, IPUBECHHBIE B 33JaHUU K JJAOOpaTOpHO# paboTe;

— MPEIOCTABIIAET 3aBEPLICHHBIN MPOrPaMMHBIN KO B (hOpMaTe KOMIIbIOTEPHOW CUCTEMBI
MATHCAD (¢aitn *.xmcd) npenojnaBaTento Ais HPOBEpPKM W OTBEYAET Ha BOIPOCHI
npernoaaBaTess AJis MOJyUYeHHUs 3a4eTa 3a BHIIIOJHEHHYIO paboTy.

JlabopaTopnasi padora Ne 3.

IIporpamma 4ucjeHHOro pacyera JI(PPEeKTHBHOIO IOKAa3aTeJs MPeJOMJICHHUS
(¢pyngamenTaabHOl BOTHOBOAHOW Moabl LPo; 01HOMOZOBOrO ONTHYECKOI0 BOJIOKHA CO
CTYINEHYATBIM MpouiIeM H MHOIOMOJOBOIO ONTHYECKOI0 BOJOKHA € TIPaJUEHTHLIM
npoguiem.

Lens paGoThI:

— U3y4UTh (PU3HUECKHUE MPUHILIUIIBI PACIIPOCTPAHEHHUS AIEKTPOMArHUTHOTO U3JIyYECHHUS B
ONITUYECKUX BOJIOKHAX CO CTYNEHUYATHIM NMpodusaeM rnoxasaress NpeoMICHUS;

— HW3YYUTh METOJUKY TEOPETHUYECKOIrO pacdeTra IOCTOSHHBIX PACIPOCTPAHECHUS
CUMMETPUYHBIX MarHuTHeIX H-Mox u anekrpuueckux E-MOJ B CTyneHYaTOM ONTHYECKOM
BOJIOKHE;

— OCBOUTb OCHOBHBIC YHCIICHHBIC METOJbl PELICHUsS HEIMHEWHBIX TPAHCLECHACHTHBIX



ypaBHEHUH B WIMHIPUUYECKOHN ccTeMe KOOPAUHAT;

— HamucaTh U OTJIAJAUTh IPOTPaMMY YHCIEHHOTO pacyeTa MOCTOSIHHBIX PACIPOCTPAaHEHHUS
CUMMETPUYHBIX MarHuTHbIX H-mon u snextpuueckux E-Moa B cTymeHUaTOM ONTHYECKOM
BOJIOKHE B paMKaX CUCTeMbI KomnbroTepHoi Mmatematuku MATHCAD.

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

— OIlpe/eNsieT OCHOBHbBIE PACYETHBIE COOTHOIICHHUS,

— paspabaThiBaeT alTrOPUTM YHCIEHHOTO pacyeTa IOCTOSIHHBIX pPaCIpOCTPaHEHHUS
CUMMETPUYHBIX MarHuTHbIX H-mon u snexTpuueckux E-Moa B cTymeHUaTOM ONTHYECKOM
BOJIOKHE;

— COCTaBJISIET COOTBETCTBYIOIIYIO IPOrpaMMy YHCIEHHOTO pacueTa B HHXKEHEPHO-
koMmibtoTepHoi cucreme MATHCAD;

— OCYUIECTBIIAET OTJIAJKY IIPOrPAMMBI, HCIIOIb3YsI TUTIOBBIE HAOOPHI BXOAHBIX TaHHBIX IS
CTYNEHUYATHIX ONITUYECKUX BOJIOKOH, IPUBEJCHHBIC B 3aJJaHUU K JIAOOpaTOpHOU paboTe;

— MPEIOCTABIIACT 3aBEPLICHHBINA MPOrPAMMHBIN KO B (hOpMaTe KOMIIbIOTEPHOU CUCTEMBI
MATHCAD (¢aiin *.xmcd) mnpemnomaBarento Juisi TPOBEPKH M OTBEUAET Ha BOMPOCHI
IpernoaaBaTess AJis MOJyUeHHUs 3a4eTa 3a BBHIIIOJHEHHYIO paboTy.

3amura nabopaTopHoit padotsl (JIP), BeimonHenue kypcoBoro npoekra (KIIT), kypcopoii
paboter (KP), pacuerHo-rpaduueckoro 3amanmst (PI'3), manmcanume pedepara (P), acce (D),
kosutokBuyM (K), rectuposanue (T) u T.1.

[Ipy M3y4YeHWM TUCIHUIUIMHBI MPUMEHSIOTCS 3JCKTPOHHOE OOydYeHHe, NUCTaHIIMOHHBIC
obOpazoBarenbHbIe TeXHOoJoTUH B cooTBeTcTBUM ¢ PI'OC BO.

2.3.4 IlpuMmepHasi TeMaTHKA KYPCOBBIX PadoT (IIPOEKTOB)
CornacHo ydyeOHOMY IUIaHy KypCOBBIE paOOTHI (IMIPOEKTHI) MO JAHHON NUCIUIUIMHE HE
MIPETYyCMOTPEHBI.

2.4 Ilepeyennb y4eOHO-MeTOAUYECKOro o0ecnedeHUsl 1JIsi CAMOCTOATEIbHON pPaGoThI
o0y4arommxcst N0 JMCHUILIHHE (MOIYJII0)

Hepe‘IeHB y‘le6HO-MeTOHI/I‘IeCKOFO obecneueHus JUCHUILIINHBI I10

Ne Bun CPC .
BBITIOJTHEHUIO CAMOCTOSATEIIBHON paboThI
1 |IIpopaboTka yueOHOTO 1. Meroanyeckre yKa3aHHs 10 OPraHU3allH CAMOCTOSTEINEHOH pabOThI
(TeopeTnuecKoro MaTepHana),|CTyICHTOB, YTBEpP)KACHHbIE KadeIpoi ONTOAIEeKTPOHUKH, TPOTOKOI Ne 6 oT
MOJTOTOBKA K TEKYIIEH 1 «01» mapta 2017 1.

MIPOMEXXYTOUHOU aTTecTanuy |2. Marepuaiasl ¥ TEXHOJOTHMH WHTETPAIbHON ¥ BOJOKOHHOH OITHKHU
(3auéry, TectaMm u BompocaM) |[DIeKTpoHHBIH pecypc]: yued. mocobue / AWM. UrnateeB [u ap.]. — DIEKTPOH.
naH. — Cankr-IlerepOypr: HUY UTMO, 2009. — 78 c. — Pexxum nocrymna:
https://e.lanbook.com/book/43662

3. [NanoB M.®. ®usnveckue OCHOBBI (DOTOHHKH [DICKTPOHHEIA pecypc] :
yue6. nocobue / M.®. [Tanos, A.B. ConoMOHOB. — DneKTpoH. aaH. — CaHKT-
[etepOypr: Jlanb, 2017. — 564 c. — Pexxum nmocryma:
https://e.Janbook.com/book/92656

4. Ipoxopor B.II. MonenmupoBanue (HU3NKO-TEXHOIOTHIECCKUX MapaMEeTPOB
ONITHYECKAX NOHOOOMEHHBIX BOTHOBOJIOB / [Ipoxopos B.I1., fAxkoBerko H.A. —
Kpacnomap: Ky6anckuii roc. yu-T, 2014.

5. Canex b., Teiix M. Onrtuka u ¢poronuka. [Ipuanumns: n npumenesus. B 2 T.
Ilep c¢ amrm. B.JIL[ep6oBa. — J[omrompynusiii: Wimatensckuit oM
«HHTennexT», 2012.

6. CunopoB A.M. OcHoBbl (POTOHMKHM: (PU3UUECKHE NPHHIMIIBI U METOJbI
npeoOpa3oBaHKsi ONTHYECKUX CHIHAJIOB B  yCTPOWCTBax  (POTOHMKH
[OnexTpoHHEI pecypc]: yuebd. mocobue — OnmekrtpoH. gaH. — CaHKT-
[erepOypr: HUY UTMO, 2014. — 148 c. — Pexxum pocryma:
https://e.lanbook.com/book/70977




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

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

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

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

10. [TanoB M.®D. ®usuueckue OCHOBBI HHTETPANbHOM ONTUKU. — M.:
Axanemus, 2010.

11. CumopoB A.M. Marepnansl M TEXHOJOTMH WHTEIPAJIBHOW OITHKH.
VYuebHOe mocobme, Kypc JIeKIuil [DIeKTpOHHBIA pecypc]: ydueb. mocodue /
A.UN. Cunopos, H.B. Hukonopos. — OnexTpon. gan. — Cankt-Iletrepoypr: HIY
HUTMO, 2009. — 107 c. — Pexxum pocryma:

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

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

HOI[I‘OTOBK& K MPAKTUYCCKUM
3aHATHAM

1. MeTtoanyeckue yKa3aHHs 0 OPTaHU3AIMH CAMOCTOSATEIILHON paOOTHI
CTYICHTOB, YTBEPKICHHBIC Ka)eAPOU ONMTOAIEKTPOHUKH, TPOTOKOI Ne 6 oT
«01» mapta 2017 r.

2. Marepuansl U TEXHOJOTMM HHTErpalbHOM M BOJOKOHHOM ONTHKHU
[DnexTponHEIA pecypc]: yuebd. mocobue / A.W. UrHatbes [u ap.]. — DekTpoH.
nas. — Cankr-IlerepOypr: HUY UTMO, 2009. — 78 c. — Pexxum moctyma:
https://e.lanbook.com/book/43662

3. [TanoB M.®. ®dusnueckue ocHOBHI (POTOHMKH [DIEKTpOHHBIA pecypc] :
yued. nocobue / M.®. [Tano, A.B. ConoMoHOB. — DnekTpoH. aaH. — CaHKT-
[etepOypr: Jlanb, 2017. — 564 c. — Pexxum nmocryma:
https://e.lanbook.com/book/92656

4. Tlpoxopos B.II. MonenupoBanue (GpU3NKO-TEXHOJIOTHYECKUX TapaMeTPOB
ONITHYECKAX NOHOOOMEHHBIX BOTHOBOJIOB / [Ipoxopos B.I1., fAxkoBerko H.A. —
Kpacnomap: Kybanckuii roc. yH-T, 2014.

5. Canex b., Teiix M. Ontuka u gpotonnka. [IpuHnumns! 1 npumenerns. B 2 T.
Ilep c¢ amrm. B.JIL[ep6oBa. — J[omrompynusiii: Wimatensckuit oM
«HHTemnexT», 2012.

6. CumopoB A.M. OcHOBBI (hOTOHHMKH: (HU3WIECKHE TPUHIMIIEI U METOBI
npeoOpa3oBaHKsi ONTHYECKUX CHIHAJIOB B  yCTPOWCTBax  (POTOHMKH
[DnexTponHbIii pecypc]: yueb. mocobue — OnekTpoH. gaH. — CaHKT-
[etepbypr: HUY UTMO, 2014. — 148 c. — Pexxum noctyma:
https://e.lanbook.com/book/70977

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

8. HrnaroB, A.H. OnTosnekTpoHWKa M HaHO(GOTOHHWKA: yd4ed. mocobue
[OnexTponHsbli pecypc] — Dmekrpon. man. — CII6: Jlans, 2017. — 596 c. —
Pexum nocryna:

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

9. Jlapkun A.M., IOy ®.T.C. Korepentnas ¢otonuka. M.: BMHOM.
JlabopaTopus 3HaHwmiA, 2009.

10. ITanoB M.d. Ousuueckue OCHOBBI HHTETPANbHOM ONTHKH. — M.:
Axanemus, 2010.

11. CupopoB A.M. Marepuansl ¥ TEXHOJOTUM HHTETPAIbHOM ONTHKHU.
YdaebHoe mocodue, Kypc JeKIui [DIeKTpoHHBIH pecype]: yded. mocobue /
A M. Cunopos, H.B. HukoHopoB. — Dnextpon. naH. — Cankr-IlerepOypr: HIY
HUTMO, 2009. — 107 c. — Pexum nocryna:

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

12. CupopoB A.M. Martepuaasl W TEXHOJOTHH BOJOKOHHOW ONTHKH:
ONTHYECKOE BOJIOKHO JUISI CHCTEM IMepenadr WHQOopMaImu [DJIeKTPOHHBII




pecypc] / A.M. Cunopos, H.B. HukonopoB. — Onekrpon. maH. — CaHKT-
[erepbypr: HUY UTMO, 2009. — 95 c. — Pexxum nocryna:
https://e.lanbook.com/book/40804

3 |[loaroroBka K BEIMONHEHUIO |l. MeTonuveckne yka3aHuUs IO OPTaHU3AIUN CAMOCTOSTEIHHON paboThI

nmabopaTOpHBIX padoT. CTYICHTOB, yTBEPKICHHBIE KadeApOr ONMTOINEKTPOHUKH, TPOTOKOI Ne 6 oT
Odopmnenne texanaeckoro |«01» mapra 2017 1.

0TuéTa MO 1ab0PaTOPHBIM 2. Ipoxopos, B.Il. Onroundopmaruka: nadoparopHbiii npaktukym / B.I1L.
paboTam. IIpoxopos, H.A. SIkoBenko. — Kpacuonap: Kybanckuii roc. yu-T, 2021.

Y4eOHO-METOAUYECKUE MaTepHasbl ISl CaMOCTOSITENbHOM paboThl OOydaroluxcs H3
Yyucia UTHBAJIUIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOKHOCTIMHU 3710poBbs (OB3) npenocrasistorcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYECHUSIM HX 3[JOPOBBS U BOCIIPUATHS UH(POPMALIIH:

JUist 1 ¢ HApyIIEHUSIMH 3PEHHS:

— B MieyaTHOU hopme yBeIMUEeHHBIM HIPUGTOM,

— B (popMe PIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

Jljig U1 ¢ HapyIIeHUSIMU CITyXa!

— B mieyaTHo hopme,

— B popMe JIEKTPOHHOTO JTIOKYMEHTA.

JUist 11 ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIIBHOTO amnmapaTra:

— B IIeYaTHOU (opme,

— B (popMe >IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeueHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

3. OOpaszoBaTeJbHbICe TEXHOJOI'MH, NPHMEHseMble NPH OCBOCHHH JHCHHUIINHBI
(Moays)

B xozme wu3ydYeHHMA [UCUMIUIMHBI IPEAYCMOTPEHO HCIOJIB30BAHHUE  CIECIYIOLIMX
00pa30BaTeNbHbIX TEXHOJOT UM JIEKIIUH, IPAKTUYECKUE 3aHATHS, 1a00PAaTOPHBII KOMIIBIOTEPHBIN
IPaKTUKYM, pa3paboTKa IPOrpaMM YHMCIEHHOIO pacyeTa OCHOBHBIX XapaKTEPUCTHK, TIOMALIHHUE
3aJjaHus], TECTHUPOBAHHE, 3allUTa Ja0OpaTOPHBIX PabOT, KOHCYIbTAllUU C IIPENOoJaBaTeleM,
caMOCTOsITeNIbHAsE paboTa CTYIEHTOB (M3y4YeHHE TEOPETHYECKOro MaTepuala, IOArOTOBKAa K
NPaKTUYECKUMHU 3aHSATHSM, MOJATOTOBKA K JaOOpPaTOPHBIM 3aHATHUSM, BBITIOJIHEHUE JTOMALTHHX
3aJ]aHUi, TOArOTOBKAa K TECTUPOBAHMIO, 3a4eTy WM HK3aMeHy). mpolieMHoe oOyueHue,
MOJ1yJIbHasl TEXHOJIOTHSI, CAMOCTOSTENIbHAs paboTa CTyI€HTOB.

Jl1d poBeACHMS 4aCTHU JIEKIIMOHHBIX 3aHATUHI UCIIOJIb3YIOTCS MYJIbTUMEIUNHBIE CPEICTBA
BOCIIPOM3BEJICHUS aKTUBHOTO COAECPKUMOTO (3aHATHS B MHTEPAKTUBHOM (hopMe), TO3BOJISIOIIETO
CTYAEHTY BOCIPUHUMATh OCOOCHHOCTH M3y4yaeMOH TUCLMIUIMHBL, UTPAIOIIUE PEILAIOIIYIO POJIb B
NOHMMAaHHUU U BOCTIPUSTHH, a TaKke B (POPMHUPOBAHUU MPOPECCHOHATBHBIX KoMIeTeHuui. 1o
psAy TEM IUCUUIUIMHBI JIEKIIUN IPOXOIAT B KIIACCHYECKOM CTHUIIE.

KoMmeTeHTHOCTHBIN MOAXOJ B paMKax IpEenoJaBaHus AUCLMILIMHBI peau3yeTcsl B
UCIIOJIb30BAaHUU HMHTEPAKTUBHBIX TEXHOJOIMM M AKTUBHBIX METOJIOB (TPOEKTHBIX METOMMK,
MO3rOBOIO INTYpMa, pa300pa KOHKPETHBIX CHUTyalluil, aHajau3a IeJarornyeckux 3ajad,
NEearorn4eckoro SKCIEepUMEHTa, UHBIX (JOPM) B COUETAHUU C BHEAYJUTOPHON pabOTOM.

WudopmanlMoOHHbIE  TEXHOJOTMM, IPUMEHSEMbIE TIPH HU3YyYEHUH JUCLUILIMHBL:
UCIOJb30BaHUE  HH(MOPMALMOHHBIX  pPECypcoB,  JOCTYNHBIX B  MH(OPMAaLHOHHO-
TEJIEKOMMYHUKAallMOHHOM ceTH VIHTEpHET.

[To u3yyaemoll AMCUMILIMHE CTYAEHTaM IPEIOCTaBISETCS BO3MOKHOCTH IOJIb30BATHCA
y4eOHO-METOIMUYECKUMHU MaTepualaMd M PEKOMEHAALUSAMH, Pa3MELICHHBIMH B 3JIEKTPOHHOM
MH(pOpMaLMOHHO-00pa3oBatenbHOl cpeae MoaynbHoro Junamuueckoro O0yuenus Kyol'V.

Takum 00pa3oM, OCHOBHBIMH 00pa30BaTeIbHBIMU TEXHOJIOTHSMH, UCIOJIb3yeMbIMH B
y4eOHOM Tpouecce, SIBIASIOTCA: HWHTEPAKTUBHAS JEKUUS C MYJIbTUMEIMHHOM CHCTEMON u



AKTUBHBIM BOBJICYEHHEM CTYJEHTOB B YyueOHBIH mpolecc; O0OCYXKIEHHUE CIOXKHBIX U
JMCKYCCHOHHBIX BOIIPOCOB M MpPOOJIEM M € MOCIEIYIOIUM pa3dopoM 3STHX BOIPOCOB Ha
MPAKTUUECKUX 3aHATUAX; JaOOpaTOpHbIE 3aHATHS — pabdoTa CTYJIEHTOB B MajblX TpYMIax B
peXrMax B3aMMOJICUCTBUS «IIPENojaBaTesb — CTYIEHT», «CTYACHT — MPENoAaBaTeiby, «CTYACHT —
ctyaeHT». [Ipu mpoBeneHUH MpPaKTUYECKUX U J1aOOPATOPHBIX YYEOHBIX 3aHATUH MPeyCMOTPEHO
pa3BuTue y OOYy4YaIOIIUXCS HABBIKOB KOMAHAHON pabOThl, MEXIUYHOCTHOM KOMMYHHKAIIUHU,
NPUHSTUS PEILICHUH U JTUIEPCKUX KayeCTB.

AJlanTiBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, IPUMEHIEMbIC IPU U3YUYCHUU TUCUUTLTAHBI
— JUIsl JIMIl C OrPaHUYEHHBIMH BO3MOXHOCTSMHU 3/0POBbS TMPEIyCMOTpEHA OpraHu3alus
KOHCYJIbTAIIMI C UCTIOJIB30BAHUEM JIEKTPOHHOM MOYTHI.

4. OIIeHO'lHLIe Cpeacrea IJisl TEKYIIETro KOHTPOJIA YCII€BACMOCTH U HpOMe)KyTO‘lHOﬁ
aTrecTalumn

OrneHouHble CcpelicTBAa NPEJHA3HAYEHBI Ui KOHTPOJS U OLEHKH OO0pa3oBaTelbHBIX
JOCTUKEHUM oOyuyaromuxcs, OCBOUBIIUX porpaMmy yueOHOI JUCLUILINHBI
«OnrouH(popmMaTUKa».

OneHouHbIEe CPEACTBA BKIKOYAIOT KOHTPOJIbHBIE MaTEpUAJIbI ISl IPOBEICHUS TEKYLIero
KOHTPO.1s1 B (hOpME OTBETOB Ha KOHTPOJIbHBIE BONIPOCHI, BBIOJHEHUS PAKTUUYECKUX U TECTOBBIX
3aJaHMid, TMOJATOTOBKE JOKJIQJOB-NIPE3eHTAUNH MO TeMaM pedeparoB U MPOMEeKYTOUHOM
aTTecTaluu B GopMe BOIPOCOB JJIs MOATOTOBKY K 3a4€Ty U pELIECHUs 3a/1a4.

CTpyKTYypa OLIEHOYHBIX CPEICTB JIS TEKYIIEeH M MPOMEKYTOYHOH aTTeCTalluu

Kon u HanmenoBanue

HaunmeHoBaHME OIIEHOYHOTO CpCaACTBa

KOMIIBIOTEPHBIE CETU U
MpOTrpaMMHBIC ITPOAYKTEI
JUTSL pELICHUS 3a1a4
npodhecCHOHATEHON
JeSITEIbHOCTH

OTOOpaKEHUS U 3aIMUTHI
nHdpopMmanuy;

— OCHOBHBIC TCHACHIIUU U
HATIPABJICHUS PA3BUTHUS
JIa3epHOMN, OTITUYECKOM
TEXHUKH, ONITHYECKOTO

HOIIK-3.1 Ymeer MaTepHalOBEACHHUS,
HCIIONIb30BATh ONITHYECKHUX U

1 MHPOPMAIMOHHBIE nH(pOpManNOHHBIX
TEXHOJIOTUH, TEXHOJIOTHif;
KOMITBIOTEPHBIE CETH U — MaTeMaTHYEeCKUi
MIPOTrPaMMHBIE IPOAYKTHI | ammapar U 0a30BbIE SI3BIKU
JUIA pelIeHus 3a1a4 B MIPOTpaMMHUPOBAHHUS,
npo¢ecCHOHAILHON TUIOBBIE ITPOrPaMMHBIE
JeSITeTbHOCTH MPOAYKTHL,

OpPHEHTHPOBaHHBIE HA
pelIeHre HAyYHbBIX U
MPUKITAHBIX 3324
(hoTOHUKY U
ONnTONH(POPMATHKHY;

— TMPUHIMIBI TOCTPOSHHUS
1 pabOTHI CHCTEM
ONTUYECKOH Mepeaayu,
npuema, 00pabOTKH,

Tect no Teme, pazaeny

Ne HWHIUKaTOpa PesynbraTsl 00yuenuns [MpomexyTouHas
n/m (B COOTBETCTBHH C (B cootBeTcTBHU C 1. 1.4) Texymuii KOHTPOIb aTTecTalus
m 1.4)

OIIK-3 Cnocoben 3HAThb: Pabouast TeTpanp Bormpocs! Ha

MIPUMEHSATh — COBPEMEHHBIE Bormpocs! 115 yctHOTO 3auere 1-17

COBpEMEHHBIE MPUHIOUIEI TOCTPOCHUSI 1 | (TMCBMEHHOTO) OTpOca I0

WH(POPMAIOHHEIE paboThI cucTeM TeMe, pa3iery

TEXHOJIOTHH, ONTUYECKOH Mepeaayu, Pedepar, moxman,

HCII0JIH30BaTh 00paboTKH, XpaHEHMUS, COOOIIIEHHE, ICCE




XpaHeHUsI, 0TOOpaKeHHS U
3amIUTHl HHPOPMAIIHH;

— OCHOBHBIE TCHICHITNH U
HaTIPaBJICHUS PAa3BUTHU
JIa3€pHON, ONITUYECKOM,
TEIEKOMMYHHUKAIIMOHHOU
U BBIYUCIUTEITHHOU
TEXHUKH, ONITUIECKOTO
MaTepHaloBeCHHUS,
ONTHUYECKHUX U
HHPOPMAIIMOHHBIX
TEXHOJIOTHH,

— IPUHIIAIIEL TOCTPOCHHUS,
METOZBI TPOSKTHPOBAHUS
U pacdera ONTHKO-
HHPOPMATMOHHOM
TEXHHUKH.

YMeTh:

— IPUMEHSITH Ha MIPAKTHKE
COBPEMCHHBIC TTPHUHITUITEI
Y METOJIBI
MPOEKTUPOBAHUS U
pacueTa ONTHKO-
HHPOPMAITNOHHOM
TEXHUKU;

— pemrath IpakTHIECKue
3a/1a49M, CBSI3aHHBIC C
MIPOEKTUPOBAHNEM H
pa3paboTKoil cucTeM
ONTORIEKTPOHUKHU U
WHTETPaJIbHOMN ONTHKY.
BJIAETh:

— METOJIaM{ U HaBBIKAMH
HCIIOJTE30BaHHUS
KOMIBIOTEPHBIX CUCTEM
MPOSKTUPOBAHUS U
HCCIIEI0OBaHU JIa3EpHO,
ONTUYECKOM,
TEIeKOMMYHHUKAITHOHHON
U BBIYUCIUTEITBHOU
TEXHUKH, ONITHYECKUX
MaTepHaoB U
TEXHOJIOTHH;

— METOJIaMU MPOBEACHUS
ONTUKO-(PU3HYECKIX
HCCIEI0OBaHNUI U
HU3MEpPEHUH;

— OOIIMMU TIpaBUIIAMH U
METO/IaMH HaJIaJIKH,
HaCTPOMKHU U
9KCILTyaTaluu YCTPOKUCTB
U cucteM (pOTOHUKHU H
ONTONH(OPMATHKHY;

— HaBBIKAMU MPUMCHCHHUS
MOJTYYCHHBIX
TEOPETUYECKUX 3HAHUI
JUTS peIICHHUST KOHKPETHBIX
MIPUKIAIHBIX 33/1a4.

ITK-4 CriocobeH k
OpraHu3aIuy U
MIPOBEICHUIO
IKCIEPUMEHTAIIBHBIX
paboT 1o oTpaboTKe U

3HATh:
— COBPEMCHHBIC TPHUHIIAIIBI

MOCTPOeHUI ©  PaboTHI
CUCTEM ONTUYECKON
nepenaym, 00paboTKH,

PaGouas Terpans
Bormpocs! ist ycTHOTO
(TICBEMEHHOTO0) OTIpoca 0
TeMe, paszieny

Bormpocs! Ha
sk3ameHe 18-25




BHEJIPEHHUIO HOBBIX
MaTepHaloB,
TEXHOJIOTHIECKUX
MIPOIIECCOB U
o0opyoBaHuUs
MIPOU3BOJICTBA U3AEIUN
MHUKPORJIEKTPOHUKH

UIIK-4.1 YMmeeT
OTPEJIENIATh OCHOBHBIE
COBpPEMCHHEIC
MaTepHabI,
HCTIOJB3YIOIINECS B
NIPOU3BOJICTBE U3IEIUN
MUKPOAJIEKTPOHUKH U UX
CBOMCTBaA

UIIK-4.2 Criocoben
OIPEIETISATh B3aMMOCBS3b
apamMeTpoB U PEKUMOB
TEXHOJIOTUNYECKUX
oreparyii ¢ BEIXOIHBIMH
mapaMeTpamMu M3IeITHi
MHKPOBJIEKTPOHUKH

HUIIK-4.3 Criocoben
paboTats C
KOHCTPYKTOPCKOH,
TEXHOJIOTUYECKOH U
JKCIUTYaTallMOHHOM
JIOKyMEHTaluen

UIIK-4.4 Criocoben
TUIAHUPOBATh
9KCIIEPHMEHTAJIBHBIC
paboTH 1
KOHTPOJIMPOBAThH
IpoLIECC UX MPOBEICHUS
C UCIIOJIb30BaHUEM
KOHTPOJILHO-
N3MEPUTCIILHOTO U
HUCIBITATCIIBHOI'O
000pyIOBaHUS IS
MPOBE/ICHUS
9KCTIEPUMEHTAIBHBIX
pabot mo otpaboTke
HOBBIX MaTePHAJIOB,
TEXHOJIOTHIECKUX
MIPOLIECCOB U
o0opyoBaHuUs
NIPOU3BOJICTBA U3JEIHUN
MHKPOIJIEKTPOHHKH

UIIK-4.5 Crocoben
AHAJM3UPOBATH BIIUSIHUE
apamMeTpOB U PEKUMOB
TEXHOJIOTHYECKHUX
oreparii Ha BHIXOTHBIC
rnapameTpbl Ka4ecTBa
H3ICITIN
MHUKPO3JICKTPOHUKHU

XpaHEHUsI, OTOOpAKECHUS U
3aMUTH HHPOPMAINH;

— OCHOBHBIE TEHACHIUHU U
HaNpaBIeHUS]  Pa3BUTHA
JIa3epHOM, ONTHYECKON
TEXHHKH, ONITHYECKOTO
MaTepHallOBeICHUS,
ONITHYECKHUX u
nH(pOpPMaMOHHBIX
TEXHOJIOTHH;

- MaTeMaTH4YeCcKuH
anmapaTt u 6a30BbIe S3BIKH
IPOrpaMMHUpPOBAHUS,
TUIIOBBIE  TIPOTPaMMHBIE
MPOIYKTHI,
OpPHEHTHPOBaHHBIE Ha
pellieHne  Hay4yHbIX U
MPUKITaHBIX 3a1a4
(HOTOHHKH u
ONTONH(OPMATHKHY;

— NPUHIXIBI HOCTPOSHHS U
paboTHI CUCTEM
ONITHYECKOH repeiayy,
mpueMa, 00paboTkH,
XpaHEHUsI, OTOOpaKECHUS U
3aIUTH HH)OpMAITHH;

— OCHOBHBIE TEH/ACHIUHU U
HaNpaBIeHUSI  Pa3BUTHA
JIa3epHOW,  ONTHYECKOM,
TEIEKOMMYHHUKALIMOHHON
u BBIYUCIIUTELHOM
TEXHHKH, ONTUYECKOTO
MaTepHalIoBEICHUs,
ONITHYECKHUX "
nH(pOpPManNOHHBIX
TEXHOJIOTHH;

— TIPUHIMIBI TOCTPOSHHS,
METO/IbI IPOEKTHPOBAHUS
U pacyeTra ONTHKO-
nH(pOpMaIMOHHON
TEXHUKH.

YMeTb:

— IIPUMEHSTH Ha PAKTUKE
COBpEMEHHBIE TIPHHITHITBI
U METOZBI
MIPOEKTUPOBAHUS U
pacdera ONTHKO-
HHPOPMAITNOHHOM
TEXHUKH;

— pemarh NpaKTH4IeCcKue
3aJa4l, CBSI3aHHBIC C
MPOEKTUPOBAHUEM U
pa3paboTKoil cucTeM
OTITORJIEKTPOHUKH U
WHTETPaJIbHOM OIITHKH.
BJa/IeTh:

— METOZIaMH 1 HaBBIKAMHU
HCTIONIb30BAHMSA
KOMITBIOTEPHBIX CHCTEM
MIPOEKTUPOBAHUS U
HCCIIEI0OBAaHU JIa3EpHO,
ONTUYECKOM,
TEIEKOMMYHHUKAIIMOHHOM

Pedepar, moxman,
coo00IIIeHHE, dCCe
Tect no Teme, pazaeny




Y BBIYUCIIUTEIEHON
TEXHHUKH, ONTHIECKUX
MaTepHalioB U
TEXHOJIOTHH;

— METOZ[aMH NIPOBEICHUS
ONTHKO-(PHU3NIECKUX
HCCIIEI0OBaHUMN U
HU3MEpEHUN;

— 00UIMMU MTpaBUIIAMH U
METOJIaMH HaJIaJIKH,
HAaCTPOMKHU U
9KCIITyaTall YCTPOHCTB
u cucteM (pOTOHHKHU H
onTonH()OPMaTHKH;

— HaBBIKaMH [IPUMEHEHHS
MOJTY4EHHbIX
TEOPETUYECKUX 3HAHUI
JUISL pelIeHns KOHKPETHBIX
NPUKJIAJHBIX 3a/1a4.

T1IK-6 CriocoOeH k
MPOBECHUIO HAYYHO-
HCCIEN0BATENLCKUX U
OIIBITHO-
KOHCTPYKTOPCKHX paboT
MIPY UCCIIEI0BAHUM
CaMOCTOSITEIbHBIX TEM

HIIK-6.1 Criocoben
aHATU3UPOBATH
OTEYECTBEHHBIN U
MEKyHapOIHBIN OIBIT B
COOTBETCTBYIOLIEH
00J1acTH UCCIIEN0BaHUI
Y HAYYHO-TEXHUYECKYIO
JIOKYMEHTAIIHIO

UIIK-6.2 Criocoben
pa3pabaTbIBaTh METOIBI
MIPOBE/ICHUS
9KCIIEPUMEHTOB H
HaOIIOACHUH,
000011eHns 1 00paboTKH
uHpopmanuu

HUIIK-6.3 Criocoben
oopMIIATE pe3yNIbTaThI
Hay4YHO-
HCCIIEI0BATEIBCKUX U
OIBITHO-
KOHCTPYKTOPCKUX padoT

HUIIK-6.4 Criocoben
pemars 3a1a4u
AHAJIMTHYECKOTO
Xapakrepa,
MPENOJIararonie BEI0op
¥ MHOTOOOpasue
aKTyaJbHBIX CIIOCOOO0B
penreHus 3a1aq

3HATh:
— COBpEMEHHBIE
NPUHIUIEI TOCTPOEHUS U
paboTHI cuCTEM
OTNITHYECKOI! Iepeavn,
00paboTKH, XpaHEHMUS,
0TOOpaKEHHS U 3aLIUTHI
nHpOpMAILIHH;

— OCHOBHBIE TEHACHIINU U
HAalpaBJICHUS Pa3BUTHUS
JIa3epHOU, ONTHYECKON
TCXHHUKH, OIITHYCCKOI'O
MaTepHalIoBEICHUS,
ONITHYECKHX U
nH(pOpPMaMOHHBIX
TEXHOJIOTHH;

— MaTeMaTHYEeCKUi
anmapat 1 0a30BbI€ S3bIKA
MIPOrpaMMHUPOBAHUS,
THUIIOBBIC ITPOTPAMMHBIE
MPOIYKTHI,
OPHUECHTHUPOBAHHLIC Ha
PECUICHUC HAYYHBIX U
MPUKJIAIHBIX 33134
(HOTOHUKH U
ONTONH(OPMATHKHY;

— TIIPUHIUITEI HOCTPOSHHUS
1 pabOTHI CHCTEM
ONITHYECKOI Iepeavny,
npuema, 00paboTKH,
XpaHEeHHsI, 0TOOpaKeHHS U
3amUTH HHQOpMAITHIH;

— OCHOBHBIC TCHACHIIUU U
HaIlpaBJICHUA Pa3BUTUA
Jla3epHOU, ONTUYECKOMH,
TEJIEKOMMYHHUKAIHOHHOM
Y BBIYUCIIUTEILHON
TEXHUKH, ONTHYECKOTO
MaTepHaIOBEICHUS,
ONITHYECKHUX U
nH(pOpPMaINOHHBIX
TEXHOJIOTHH;

— TIPUHIUIEI TOCTPOCHHS,
METO/Ibl IPOEKTHPOBAHHUS

PaGouas TeTpann
Bomnpocks! s yetHOTO
(TIMCBEMEHHOT0) OTIpoca 0
TeMe, pa3zieny

Pedepar, moxman,
Co00IIIeHHE, dCCe

Tect mo Teme, pazaeny

Bormpocs! Ha
sK3amene 26-30




U pacyeTra ONTHKO-
HHPOPMAITNOHHOM
TEXHUKH.

YMeTb:

— MIPUMEHATH Ha MPAKTUKE
COBpPEMEHHBIE ITPHUHITUITBI
U METOJIBI
MIPOEKTHUPOBAHUS U
pacueTa ONTUKO-
nH(pOpMaMOHHON
TEXHUKH;

— pemarh IpaKTHIecKue
3aj1a4M, CBSI3aHHBIE C
MIPOEKTUPOBAHUEM H
pa3paboTKoii cuctem
OTNITOIEKTPOHUKH U
HMHTETrpajbHON ONTUKH.
BJAJeTh:

— METO/IaMH 1 HaBBIKAMHU
UCIOJIb30BAHUSA
KOMIBIOTEPHBIX CUCTEM
MPOEKTHUPOBAHUS U
HCCIIEIOBAaHNS JIA3EPHOH,
OIITHYECKOH,
TEJIEKOMMYHHKAIIHOHHOM
U BBIYHCIUTEIBHOU
TEXHHUKH, ONTHIECKUX
MaTepHalioB U
TEXHOJIOTHH;

— METO/IaMU NIPOBEJICHUS
OTITHKO-(PHU3NIECKUX
UCCIIeIOBAaHUN U
U3MEepeHuls;

— oOUIMMH NTpaBUIIAMH U
METOJIaMH HaJaJKH,
HAaCTPOMKHU U
9KCILTyaTaluu YCTPOUCTB
U cucteM (POTOHUKH H
onToNH()OPMATHKH;

— HaBbIKAMU [IPUMEHEHHS
MOJTyYEHHBIX
TEOPETUYECKUX 3HAHUI
JUISL pelIeHHs] KOHKPETHBIX
NPUKJIIHBIX 3a1a4.

TunoBbie KOHTPOJIbHBIC 32JaHUS] M HHbIE MaTePHAJIbl, HCOOX0AMMBIE VISl OLlCHKH
3HAHM I, YMEHHH, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YOILIHUX ITAIbI
(opMupoBaHUSsSI KOMIIETCHIIHI1 B IpoLecce 0CBOCHHUsI 00Pa30BaTeIbHON MPOIrPaMMbI

IlepeyeHnb BONIPOCOB U 3aJaHUH

1. KoHTponbHbBIE BOMPOCH O yUeOHOU porpaMmme.

2. IlpakTdeckue 3a1anus 1Mo yaeOHOM IporpaMme.

3. Temsl pedepaToB Mo yueOHOM mporpamme.

4. TectoBble 3a1aHus 110 y4eOHOM MporpaMme.

5. KontposnbHbie paboThI 110 y4eOHOI MporpaMme.

6. 3a4eTHO-IK3aMEHAIIMOHHBIC MaTEPUAIIBI JIJIs1 TPOMEKYTOUHOM aTTeCTAIH (3a4ET)




KoHTpoJibHBIEe BOPOCHI 110 Y4eOHOH MporpaMmme

Pa3zpean 1.

1. Kakue TuIbl ONTHUYECKUX BOJHOBOJOB HCIOJIB3YIOTCS B MHTETPaIbHO-ONTUYECKHUX
ycTpoiicTBax?

2. Ilo xakuM mapameTpam KJIacCU()UIUPYIOTCS ONTUYECKHE BOTHOBOIBI?

3. Kakue 3akoHBl ONTUKA TNPUBOASIT K  BOJHOBOJHOMY  pacCHpOCTPaHEHUIO
AJIEKTPOMATHUTHBIX BOJH?

4. Kakume TpeOoBaHMs TPEABABIAIOTCS K MarepuajaM HMHTETPaIbHOW ONTHKU?
[lepeuncnure BUABI MaTEPUAIIOB, UCIIOIB3YEMbIX B MUHTETPAIbHONU ONTHKE.

5. Kakue TeXHOJIOruM UCTIOIb3YIOTCS JUIsl U3TOTOBJIEHUS YCTPOWCTB MHTEIPAJIbHOM OITUKN?

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

7. Kakue tinbel MoJ1 OBIBAIOT B BOJIHOBOIAX?

8. Uem ormpenensieTcst KOIM4ECTBO MOJ] BOJTHOBOJA?

9. I'te ucnoab3y0TCS ONTUYECKUE BOTHOBO I IPSIMOYTOJIBHOTO U KPYTJIOTO CeueHus1?

10. Kakum o00pazoM MOXHO cQOpMUPOBATH NPOGUIL TOKA3aTeNls MPEIOMICHUS
IUIAHAPHOTO BOJIHOBOAA?

11. TlepeurcnuTe OCHOBHBIE METOIbI TTOTYYCHHUS BOJIHOBOJIOB M KX OCOOCHHOCTH.

12. B dem 3akmtouaercs MPUHIUI HOHHOrO oOmeHa? IlepeunciauTe OCHOBHBIC
MIPEUMYIIECTBA METOIa MOHHOTO OOMEHa.

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

14. DddexTuBHBIN MOKa3aTEIh MPEITOMICHHUS BOJIHOBOIHBIX MO/,

15. DddexruBHas TayOMHA ONTHYECKOTO BOJHOBOJA C TPaAUCHTHBIM MpOoduiIemM
MoKa3aTelist MPEJIOMIICHHUS.

16. [Tonspuzanys BOJHOBOIHBIX MO/,

17. Bo1HOBOIHBIE MO/IbI TUIAHAPHBIX TPAJIUEHTHBIX BOJIHOBOIOB.

18. BoyiHOBOIHBIE MOJIbI KaHABHBIX I'PAJIMEHTHBIX BOJTHOBOIOB.

19. HopMupoBaHHbIE IEPEMEHHBIE.

20. Metoa > pexkTuBHOTO MOKa3aTes MPEIOMIICHUSI.

21. [laccuBHbBIEC U AKTUBHBIE KOMIIOHEHTBI HHTETPAJbHO-ONTHUECKUX CXEM.

22. BBOJ-BBIBOJ U3IyYEHHUsI B HHTETPAIBHO-ONITUYECKHAE CXEMBI.

23. HHTerpaibHO-ONTUYECKUE YCTPOMCTBA M ONTUYECKUE HWHTEIPAJIbHBIE CXEMbl s
CUCTEM Iepeiayu U 00paboTKu HH(OPMALIHH.

Paspean 2.

1. Kakue BOJIOKHA Ha3bIBAIOTCS CTYNIEHYATHIMU U TPAAUCHTHBIMU?

2. Yro Takoe uucnoBas aneprypa s CTylleH4aToro BojiokHa? BeiBenure dhopmymy s
ee pacyera.

3. Kak ompenensieTrcss uucioBasi ameprypa Ijsi TpagueHTHOro BoJiokHa? YTo Takoe
JIOKallbHAsl YHCIIOBas anepTypa?

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

5. OnuumTe BUA TPA€KTOPUU MPU PACHPOCTPAHEHUH JIydell B CTYIIEHYaTOM BOJIOKHE U B
IpaJueHTHOM BOJIOKHE (JIJIs clydasi, KOTJa MpUuMEHNMa JTyueBas TPaKTOBKa).

6. K uemy npuBOAMT yBeJIWYEHHE DPA3HOCTU IOKa3aTeael MPEeNOMIICHUS Hcepy — No6 !
[ToueMy Wu3roTaBiIMBAIOT BOJOKHA C OYEHb MAaJbIMH 3HAUEHUSMHU PA3HOCTH TOKa3aTenei
MIPEIIOMIIEHUS Heepn — Mo6 !

7. BAusOT M mapaMeTphl 3aTyXarollei BOIHbI, CYIIECTBYIOLIEH B 000JI0UKe, HA BOJIHY B
Cep/IICeBUHE BOJIOKHA?

8. OnumuTe BU BOJHBI B cepaLeBuHe, onpenensiemon pynknuen beccens? Kak MoxHO
0XapaKTepU30BaTh BOJIHY B 000JI0UKe?

9. Ilpu KakOM yCJIOBHM B ONTUYECKOM BOJIOKHE OyJIET paCHPOCTPAHATHCS TOJIBKO O/iHA Moia?



10. Kak MOXHO paccuuMTaTh KOJIMYECTBO MOJ], PACIPOCTPAHSIOMIUXCS B CTYIIEHYAaTOM U
IPaIUECHTHOM BOJIOKHE TIPU OOJBIINX 3HAYCHHUSIX HOPMUPOBAHHOM YaCTOTHI V7?7

11. Yro takoe mexMoaoBas aucrepcusi? B kakux eIMHUIAX U3MEPSETCS MEXMOJ0Bas
nucriepcusi?

12. BeiBeaute Gpopmyiy Al pacueTa MEeXMOJIOBOW JIUCIIEPCUU B CTYIIEHYATOM BOJIOKHE.
Uemy paBHA MEKMOJI0Bast JUCHIEPCHS B TPATUEHTHOM BOJIOKHE JIJISI MEPUAMOHAIBHBIX JTyden?

13. YUto Takoe maTepuanabHas Aucnepcus? B Kakux euHUIIaX U3MEPSIETC MaTepuaibHas
nucrniepcusi?

14. Yto Takoe XpoMaTH4eCcKasi AUCIIEPCUs?

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

16. Kak yuecTb COBMECTHOE BIIMSHUE PA3JIMYHBIX BUI0B AUCIIEPCUU?

17. Kak 3aBUCHUT JUAJEKTPpUYECKas MPOHUILIAEMOCTh Cpe/ibl OT 4acTOThl? Kakue 4acTOThI
Ha3bIBAIOTCS pe3oHaHCHBIMU? Kak ux ompenenuts mo rpaduKy 3aBUCUMOCTU JUAIIEKTPHUICCKON
MPOHUIIAEMOCTH CPEJIbl OT YaCTOThI?

18. Uto Takoe mupHUHa CEKTpa UCTOUYHUKA U3Ty4eHuUs?

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

20. Yewm ompenensatorcsi KabeabHbIe MoTepu?

21. Yto Takoe aiIHA OTCEUKH BOJIOKHA?

Pa3nea 3.

1. B ueM 3aKkiIr04aroTCsl MPEMMYIIECTBA UCIIOIB30BaHUS TOIOTpaprueCcKOil mamsITu?

2. Yto Takoe HaJO)XEHHas 3alMCh TOJIOrpaMM, M JUIsl KaKkoro THUMA IroJOorpaMM OHa
BO3MOkHa? Kak 3aIMCBIBalOTCS HAJIOKEHHBIE TOJIOIPAMMBI?

3. 3a cuer 4Yero NpPOU3BOJAUTCS YIUIOTHEHHE HH(GOpPMalUU B YCTPOMCTBAX XpPaHEHUS
uHpopmanuu?

4. OcHOBHbBIE CBOICTBA 0OBEMHBIX TOJ0rpaMm?

5. YTo Takoe «CeIeKTUBHOCTD I'OJI0OrPaMMbD»?

6. latb onpenenenne AuppakiinoHHON 3¢ (HEKTUBHOCTH TOJIOTPAMMBI.

Pazpnen 4.

1. Kakue TpeOoBaHMs NPeabABISIOTCS K UCTOYHUKAM u3nydenus ais BOJIC?

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

3. Kakue paboune quama3oHbl JUIMH BOJIH Bbl MO)KeTe€ Ha3Barh? J[JI KakuX JUIMH BOJIH
ONTUMU3UPOBAHBI COBPEMEHHbBIE ONTUYECKUE BOJIOKHA, IPUMEHSIEMBIE B BHICOKOCKOPOCTHBIX CETSX?

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

5. IlepeuncnuTe U MOSCHUTE ONEPALUU, UCIOJIb3YEMbIE IPU (GOPMUPOBAHUU LIUPPOBOTO
TesIe()OHHOTO CUTHAJIA.

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

7. B yeM 3akimovatorcst HegoctaTku [TLN?

8. Onuure cTpykTypy uH(popmannonHoro kajapa CLIN.

9. Ha3oBuTE OCHOBHBIE IPEUMYIIIECTBA BOTHOBOTO OOBEAMHEHHS KaHAJIOB.

10. Bo3moskHa 1 AByHAMpaBJIeHHAs iepeada nHGOpMAIH 0 OJHOMY BOJIOKHY?

11. Ha3oBuTe IpUUYMHBI IOTEPH B OTKPHITHIX ONTHYECKUX CUCTEMAX IEPEAyH.

12. OcHOBHBIE CBOICTBA ONTHYECKOIO M3JIIYYEHUS U €0 MPEeUMYyLIeCTBa Nepe]l IpyruMu
CHEKTPAIbHBIMU AMANIa30HaMU 3JIEKTPOMArHUTHOTO U3TYUYEeHUs AJIS Iepelaud HHPOpMaLuu.

13. Crioco0Ob! nosTyueHus: peagbHbIX (POTOHHBIX KPUCTAIIIOB.

14. Kakumu ontuyeckumMu dPQeKTaMu  ONpPENesioTcss  CBOMcTBa  (POTOHHO-
KPUCTAJIMYECKUX BOJHOBOJIOB?

15. Kakue ycTpoiicTBa MHTErpajJbHON ONTHUKM MOTYT OBITh PEajM30BaHbl C MOMOIIBIO



(OTOHHOKPUCTAJUTMYECKHX BOJTHOBOIOB?
16. KakoBbI IEpCHEKTUBBI CO3JaHUS ONITUYECKOIO0 KOMIIbIOTEpa?

HpaRaneCKne 3aJaHud 110 y'{eﬁﬂoﬁ nporpamMmme

Paznea 1.

1. ITokaxwure, uro ogHa miockass TEM-Bonna Ex(y, z) = A-exp(—ikyy)-exp(—ifz) He MoxeT
YIOBJIETBOPUTH T'PAaHUUYHBIM YCIOBUSAM Ex(+d/2, z) = 0 npu 1000M z B 3epKajIbHOM BOJHOBO/IE.
[Tokaxkure, yTo cymma AByX miuockux TEM-BoiH, 3anMcanHas B BUIE

E.(y,z)=4 eXp(_ikyly) exp(—iPz) + 4, exp(—ikyzy)exp(—iﬁzz) )
YAOBJETBOPSIET TPAaHUYHBIM YyCIOBUSIM, ecnu A1==xA2, Bi1=P2 u ki =-k2=mn/d, rne
m=1,2, ...

2. Cer ¢ mmHO#N BomHBI Ao = (0,633 MKM MPOXOIUT Yepe3 3epKaTbHBIA BOJIHOBOJ C
paccrosiuueM Mexnay 3epkanamu d =10 mxm u n=1. Onpenenure uucno TE- u TM-mon.
Onpenenurte rpynmoBbie CKOPOCTH I Hanbosee OBICTPOi B MeAJIeHHON MObl. Eciu kopoTkuit
MMIIYJIbC CBETa IEPEHOCUTCS BCEMHM MOJAMHU BOJIHOBOJA HAa PacCTOSIHME 1 M, TO HACKOJIBKO
UMITYJIbC YITUPSETCS U3-3a Pa3Inyus IPYNIOBbIX CKOPOCTEH?

3. Cger, umerommii B CBOOOJAHOM MPOCTPAHCTBE JUIMHY BOJHBI A = 0,87 MKM,
HANpaBJIAETCS TOHKOM MIIOCKOH IUIEHKOW TOJNIIMHBI d =2 MKM C TOKa3aTesieM MpPeIOMIICHUS
n1 = 1,6, KOTOPYIO OKpY»aeT cpesia ¢ moKas3aTesieM npejaomiienus n2 = 1,4.

4. Omnpenenute KpUTHUYECKUN yronl Oxp U JOMOJHUTEIBHBIA K HEMY éKp ,

aneptypy NA M MakCHUMallbHBIM yroji mpuema Ajisi CBeTa, Majarouiero u3 Bo3gyxa (n=1).
Onpenenure unciao TE-mon. Onpeaenure yroi HakJIoHa 0 v rpynmoByro ckopocTh v st TE-moapt
cm=0.

5. IloBTOpUTE pacyer U3 NpeAbIAYLIEH 3a4auu, CUNTAas, YTO IVIEHKA HAXOJUTCS B BO3AYXE
(n =1). CpaBHUTE pPE3yJIbTATHI.

6. IIpeanonaras, 4To 3JIEKTPUUECKOE N10JI€ B CAMMETPUYHOM IIJIJAHAPHOM BOJIHOBOJIE BEJIET
ce0sl rapMOHUYECKU BHYTPHU CJIOSl, SKCIIOHEHIIMAJIbHO — BHE CJIOS U B 00€HX cpelax HMeeT
MOCTOSTHHYIO pacipocTpaHeHus 3, MoxHo 3anucath Ex(y, z) = u(y)-exp(—iPz), rae

Acos(kyy+(p), -d/2<y<d/2;

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

Uto0bl yAOBIETBOPUTH ypaBHEHUIO ['enbMromnbiia, HEOOXOAMMO BBITIOTHEHHE YCIOBHIA
ky+B* =kont n PP —v* =kgn; .

Hcnonp3yiiTe ypaBHeHHs: MakcBea, 4To0bl BRIBECTH BhIpaxeHUs 11t Hy(y, z) u H(y, z).
[TokaxwuTte, 4TO TPAaHUYHBIC YCIIOBUS yIOBICTBOPSIOTCS, €CIU 3, Y ¥ ky IPUHUMAIOT 3HAYCHUS [3m,
Ym ¥ kym ¥ IPOBEPHTE BHITIOJTHEHUE YCIIOBHUS CAMOCOTIIACOBAHUSI.

7. KakoBa wnHaubosbmasi TONIMIMHA d TUTAHAPHOTO CHMMETPUYHOTO BOJHOBOJA C
nokasatessiMu npesnomiuenus ni = 1,50 u n2 = 1,46, 1ji1 KOTOpOro cymecTByeT Tojibko onHa TE-
MojAa Ha JjuHe BOJHBI Ao = 1,3 MxkM? KakoBO 4MCIIO MO, €CIIM NMPH TOW K€ TOJIIMHE CIIOS
3aMEHUTH JUITUHY BOJHBI HA Ao = 0,85 MKM?

8. Ilokaxkure, uro ycinoBue orceuku st TE-monbl m > (0 B CHMMETPUYHOM ILJIAHAPHOM
BOJIHOBOJIE C 111 & 12 IPUOIMKEHHO 3alHUChIBACTCS KaK
An-d?

2 5
m

YUCIIOBYIO

2
Ny = 8ny

rae An = ni1 — na.



Pa3pea 2.

1. McTouHuk u3myyaeT cBEeT MOIIHOCTBIO Po ¢ pactipenenenuem /(0) = (1/m)Po-cos 0, raue
1(0) — MOIITHOCTB, IPUXOAIIASICS HA €AMHUILY TEJIIECHOTO YTJIa B HAIIPABIEHUH, 00Pa3yIOIIEM yTo
0 ¢ ocbio BonokHa. [ToKaskuTe, YTO MOIHOCTE, cOOMpaeMasi BOJIOKHOM, paBHa P = (NA)?Po, Tak
yT0 K03(duMenT nepenaun coctasusger (NA)?, rae NA — unciaoBas anepTypa BOJIOKHA.

2. IlycTh HCTOYHHUKOM SIBJIAETCS TUIOCKUW CBETOJMOJ C IMOKA3aTesieM MPEIOMIIEHUS Ns ,
MPUCOEAVHECHHBIM K BOJOKHY, MPUYEM IUIOIIAAL CEYCHHs] BOJIOKHA OOJbIIE, YeM IUIOMadhb
M3JIy4aronlel IOBEPXHOCTH CBETOAMONAA. PaccuuTaiiTe 4YMCIOBYHO aneprypy BOJIOKHA U
ko3 purmeHT nepenayu, eciu n1 = 1,46; n2 = 1,455 u ns = 3,5.

3. CpaBHUTE 4YMCIIOBBIE alepTyphl BOJOKHA CO CTYNEHYAThIM MNPOQUIEM IOKa3aTess
npenomuenuss ¢ n1 =145 u A=0,01 u rpaguentHoro BojokHa ¢ n1= 1,45 A=0,01 u
napaboIMYecKuM MpopuiIeM MOKa3aTes IpeIoMIeHus (p = 2).

4. BOJIOKHO cO CTymneH4YaThIM IpoduiaeM Mokas3aress MpeloMIIeHHs] UMeeT paguyc a =5
MKM, [TOKa3aTeb MIPEJIOMIIEHHS CEpALEBUHBI 71 = 1,45 N OTHOCUTENBHYIO Pa3HOCTh IOKa3aTesen
npenomiieHust A = 0,002. Onpenenute HAMMEHBIIYIO JJIMHY BOJHBI Ac, IPU KOTOPOH BOJOKHO
ABJIIETCS OMHOMOOBBIM. Ha juinHe BOJIHBI Ao/2 onpenenure MHAEKCHI (/, m) BCEX HaIpaBIIsieMbIX
MOJI.

5. BonokHO co cTyneHuaTsiM HpoduieM HokazaTessd MPeIOMIICHHS UMEET YHCIOBYIO
aneptypy NA = 0,16, paauyc cepAleBUHBI @ = 45 MKM U TIOKa3aTelb MPEIOMIICHUS CePILIEBUHbI
nm = 1,45. Ha ucnonb3yemoii ;uinHe BOJHBI Ao = 1,3 MKM aucniepcus Matepuana npeHeOpexnmMo
Masna. O4yeHb KOPOTKUWA MMITYJIbC BXOJIUT B BOJOKHO IpH ¢ =0 M IPOXOJUT paccTosiHue 1 KM.
Hapucyiite popmy npuHIMaeMOro uMIyJibca:

a) UCHOJIb3Ys JYyUYEBYIO ONTUKY U pacCMaTpHUBasi TOJIbKO MEPUINOHAIbHBIC JTYUH;

0) UCIIOIB3Ys BOJIHOBYIO ONTUKY M paccMaTpuBasi TOJIbKO MepuanoHaabHbie (/ = 0) MOJbI.

6. CtyneHyaToe BOJOKHO C MOKa3aTesiMu ipenomienus n1 = 1,444 u n2 = 1,443 pabortaer
Ha JJauHE BOJMHBI Ao = 1,55 MkM. Onpenenute paanyc CepALEBUHBI, IPU KOTOPOM HapameTp
BosiokHa V paBeH 10. OuieHUTe MOCTOSHHBIE PAaCIPOCTPaHEHUSI BCEX HAMpPaBIsIeMbIX MO ¢ [ = 0.
[Tycts Teneps paguyc cepAleBUHBI U3MEHWICA TakK, 4To V = 4. Onpenenure $pazoByr0 CKOPOCTb,
MOCTOSTHHYIO PaclpOCTpaHEHUs] M TPYHIOBYIO CKOPOCTh (yHIameHTanpHOM Moabl LPoi.
Jucnepcueit marepuaia npeHeOpeyb.

7. BonokHO co cTyneH4aThIM npoduiieM moka3aTelis IpeaoMiieHus paauyca a = 20 MKM ¢
nokazaTessiMu nipesniomyieHus n1 = 1,47 u n21 = 1,46 paboraer Ha JAJIMHE BOJHBI Ao = 1,55 MKM.
[TpumeHsisi TeopHiO KBa3HIUIOCKMX BOJH M paccMaTpuBasl TOJIBKO HalpaBisieMble MOJbI C
a3UMYyTaJbHBIM UHJEKCOM [ = 1:

a) OnpeeNuTe HauMEHbBIIYI0 U HAaMOOJIbLIYIO IOCTOSIHHbBIE PACIIPOCTPaHEHUS;

0) 11 MOJBI C HAaMMEHbIIEH MOCTOSHHOW PAaCHpOCTPAaHEHUs OMPENSIUTE BHEUTHUN U
BHYTPEHHUN paJuychl LWIMHIPUYECKOTO CJI0s, B KOTOPOM 3aKJIIOU€Ha BOJIHA, a TaKke
KOMITIOHEHTbI BOJIHOBOT'O BEKTOpa k IpH 7 = 5 MKM.

8. IlpoBeauTe Te ke caMble pacueThl, YTO U B MPEAbIAYLICH 3a1a4e, HO 171 TPaJUEHTHOTO
BOJIOKHA C MapaboandeckuM npoduiem nokazatens npenomieHus (p = 2).

9. Ha muyinne BomHbI Ao = 820 HM moTepU MU3-3a MOTJIOUICHUS B BOJOKHE cocTaBisiioT 0,25
nb/kM, a morepu wu3-3a paccesHus — 2,25 nab/km. Ha pnomae BomHbl Ao =600 HM
KaJIOpUMETPUYECKUE M3MEPEHUS] HarpeBa BOJIOKHA M3-3a IOIVIOUICHMs CBETa JAKOT NOTEpU 2
nb/km. Haliqute nmonnblil ko dumment 3atyxanus Ha Ao = 600 HM.

10. Omnpenenure paauyc CepAUEBUHBI MHOTOMOJOBOTO BOJIOKHA CO CTYNEHYAaThIM
npodueM mokasaress MpeToMIICHHsI, UMEIOIIETO YUCIOBYIO anepTypy NA = 0,1, eciii Ha THHE
BonHBl Ao = 0,87 MkM umcimo mop coctaBisier M =5000. Ilpu mnokaszaTene mperoMIICHUS
cepaneBunsl n1 = 1,445, rpynmnoBom nokasartene npenomienus N1 = 1,456 u A, npuOau3uTensHo
HE 3aBHCSILEM OT JJIUHBI BOJIHBI, ONPEENIUTE BPEMs OTKJIMKA M3-3a MOJOBON JUCIIEPCUU Gt JUIS
BOJIOKHA JUTMHOU 2 KM.

11. Paccmotpum rpagueHTHOE BOJIOKHO ¢ a/ho = 10; n1=1,45; A=0,01 u creneHHbIM



npoduiieM ¢ nmokazarenem p. Onpenenute Yuciao Mo M U CKOPOCTh PACIUIBIBAHUS UMITYJIbCA U3-
3a MOJIOBOM nucriepcuu 6-/L nipu p = 1,9; 2; 2,1 u 0.

12. Imnynbc ¢ Ha4YalbHOM IJIUTENBHOCTBIO T0 MEPEAACTCS MO I'PAJUEHTHOMY BOJIOKHY
JUTMHOM L KM CO CTETICHHBIM (p) MpoduiieM nokasaress npenomiacHus. Hanbompimuii mokaszareins
MIPEJIOMJICHUS 711 3aBUCUT OT JIJIMHBI BOJIHBI, IPUYEM
g d’n

co dil’

A TOYTH HE 3aBUCUT OT JUIMHBI BOJIHBI, CHEKTpajbHAas IMMPUHA HCTOYHHKA CBETa
COCTaBJISIET O), a paboyas IJuHA BOJHBI paBHA Ao. OOCyaUTe BIUSHHUE YBEIMYCHHS KaXKJIOTO U3
napameTpoB L, o, p, |Da|, o 1 Ao Ha ATUTENBHOCTh MPUHUMAEMOTO UMITYJIbCA.

h, =

Pazpnennl 3, 4.

1. Bpruucinure 3Ha4YeHUS 4YHUCIOBOM amepTypbl NA W MaKCMMalbHOrO yIJila BBOJA
U3TYyYEHUS! B BOJIOKHO Omax UISI CTYNEHYATOTO BOJIOKHA C MapaMeTpaMu a) Heepx = 1,483,
no6 = 1.479; 6) neepn = 1,483, nos = 1.460. Cnenaiite 060011at01111€ BEIBOIBI.

2. Onpenenute YUCIO MOJI, KOTOpoe OyJeT paclpoCTPaHAThCS B IPAJUEHTHOM BOJIOKHE C
auaMeTpoM cepaneBuHbl S0 MKM U auaMeTpoM 00oouku 125 MM Ha aymmHe BOJHBI 1310 HM.
[Tokazarens npenomiuenus cepaueBunsl 1,490, mokaszaresns npenomieHust 06oi1ouku 1,485.

3. Wmeercs cTymeHuaToe BOJOKHO C IOKa3aTeJIeM IMpeJOMIICHUS cepauneBuHbl 1,46;
A =0,27%. Haiitu 1uaMeTp cepALEeBUHbI BOJIOKHA, B KOTOPOM OyAET pacipoCTPaHAThCS TOJIBKO
oJIHa MoJia Ha giuHe BOJIHBI 1550 HM.

4. PaccuunTaiite MEXMOJIOBYIO AUCIIEPCHUIO ISl CTYIIEHYATOI'0 BOJIOKHA C TapaMeTpaMu a)
Heepn = 1,483, no6 = 1.479; 6) neepn = 1,483, nos = 1.460. OtBer BhIpaszute B HC/KM. Crhemaiite
BBIBOJI: KaK H3MEHSAETCS BEJIMYMHA MEXKMOJOBOM IUCIEPCUU TPH YBEIHMUEHUU YHUCIOBOM
anepTypsl.

5. Ouenuts pacctosiHue Lo, IpU KOTOPOM XpOMaTHYecKas U MOJSIpU3allMOHHas MO/IOBast
JMCTIEPCHS CPABHUBAIOTCS 110 BEJIMYHMHE, €CII KOA(PPUIIMEHT XpOMaTHIeCcKoi aucniepcuu D = 2
nc/(aM-kM), KOd(QQUIMEHT TONAPU3AMOHHON MOaOBOH aucnepcud Dpmd = 0,5 nc/km'?, a
HIMPHHA CHEKTpasibHOTO M3inydeHus AL = 0,05 M.

7. D¢ dekTuBHOCTH MpeoOpa3oBaHMs BHEUIHEN (3JEKTPUUECKON) MOIIHOCTH IIaHAPHOTO
GaAs ceroauona pasHa /4 = 1,5% npu npsimom Toke / = 50 MA u pa3HocTH noreHuuanos U = 2
B. Ouenutps reHepupyemMyr MpHOOPOM ONTHYECKYIO MOIMHOCTH Pi, eciu kodhdUImeHT
orpaxkeHust R Ha rpanunie GaAs — Bo3ayx paseH R = 0,8. Koapuuuent npenomnenus GaAs n =
3.6.

8. Ouenutb 3¢pPeKTUBHOCTh NMpeoOpa3zoBaHMs BHEIIHEH MOIIHOCTH miaHapHoro GaAs
CBETOAMO/IA 1, KOTJa BHYTPEHHSS ONTHYECKass MOIHOCTh P; coctaisieT 30% OT MpuiIoKeHHOH
anekTpudeckoit MomHocTH. Koaddunuent npenomnenust GaAs n = 3,6.

9. CpaBHUTE YHCIIOBBIE alepPTyphl BOJIOKHA CO CTyNEHYATHIM MPOHUIEM IOKa3aTels
npenomuenuss ¢ n1 =145 u A=0,01 u rpaguentHoro BojokHa ¢ n1 =145 A=0,01 u
napaboIMYecKuM MpouiIeM MoKa3aTes IpeIoMIeHus (p = 2).

10. BosiokHO €O cTyneHYaThIM NpoduiieM MoKa3aTess MpeoMIIeHUsI UMeeT pauyc a =5
MKM, [T0Ka3aTeb PEJIOMIIEHHS CEpALEBUHBI 71 = 1,45 N OTHOCUTENBHYIO Pa3HOCTh IOKa3aTesen
npenomiieHust A = 0,002. Onpenenure HAUMEHBIIYIO JJIMHY BOJHBI Ac, IPU KOTOPOH BOJOKHO
ABJIIETCS OMHOMOOBBIM. Ha juinHe BOJIHBI Ao/2 onpenenure MHAEKCHI (/, m) BCEX HAIpaBIIsieMbIX
MOJI.

11. BonokHO co cTyneH4YaThiM HpoduieM MoKa3aTess MPEeTOMIICHUS UMEET YHCIOBYIO
aneptypy NA = 0,16, paauyc cepAleBUHBI @ = 45 MKM U TIOKa3aTelb MPEIOMIICHUS CePILIEBUHbI
nm = 1,45. Ha ucnonb3yemoii ;uinHe BOJHBI Ao = 1,3 MKM aucniepcus Marepuana mpeHeOpexnMo
Mana. OueHb KOPOTKMH MMILYJIbC BXOJUT B BOJOKHO Ipu f= (0 M NpOXOIUT paccTosiHuE 1 KM.
Hapucyiite popmy npuHIMaeMOro uMIyJibca:

a) UCIIOJIb3Ys JIyUYEBYIO ONITUKY M pacCMaTpuBasi TOJbKO MEPUIUOHAJIbHBIC JIyUH;



0) UCIIO0IB3Ys BOJIHOBYIO ONITUKY M paccMaTpuBas TOJIbKO MepuanoHaabHbIe (/ = 0) MOJbI.

12. BoJOKHO €O cTyneHYaThIM MpoguiieM nokasareis npeaoMieHus paguyca a = 20 MKM
C mokasarensmu rnpenomiienus ni = 1,47 u n21 = 1,46 pabotaet Ha AIUHE BOJHBI Ao = 1,55 MKM.
[Ipumensss TeOpHIO KBAa3UIUIOCKHMX BOJH M pPaccMarpuBas TOJIbKO HAampaBisieMble MOABI C
a3UMYTaJIbHBIM UHACKCOM [ = 1:

a) ONpeieIuTe HAMMEHbBIIYI0 U HaHOOJIBIIYIO IIOCTOSHHBIE PACIIPOCTPAHEHUS;

0) U1l MOJIbI C HaMMEHbIIEH MOCTOSHHOW pacHpOCTPaHEHUs ONPENEIUTE BHEUIHUN U
BHYTPEHHUI DPaJuychl LWIMHIPUUYECKOTO CJIOS, B KOTOPOM 3aKJIIOUEHA BOJIHA, a TaKkKe
KOMIIOHEHTBI BOJJHOBOT'O BEKTOpPA k MpH = 5 MKM.

13. IIpoBenuTe TE ke caMble pacyeThl, YTO U B IPEABIAYIIEH 3a7a4e, HO Ul TPaIUEHTHOTO
BOJIOKHA C MapaboandeckuM rnpoduiem nokaszatesns npeaomieHus (p = 2).

14. Ha nnune BosHbI Ao = 820 HM MOTEpU M3-3a MOTJIOLIEHUS B BOJIOKHE cocTaBistoT 0,25
nb/kM, a motepu wu3-3a paccesHus — 2,25 nb/km. Ha npoune BomHBl Ao =600 HM
KaJIOpUMETPUYECKUE HM3MEpPEHUs] HarpeBa BOJIOKHA H3-3a IOIJIOUIEHMSI CBETa JAal0T MOTEepU 2
nb/km. Halinute nonnblil koadduumeHt 3atyxanus Ha Ao = 600 HM.

15. Omnpenenure paauyc CepALEBUHbBI MHOTOMOJOBOIO BOJIOKHA CO CTYNEHYaThIM
npoduseM nokasaress npeaoMIeHHsI, UMEIOLIET0 YnciIoBylo aneptypy NA = 0,1, eciiu Ha yIHHE
BosiHBI Ao = 0,87 MM uucino moxa cocrtaeisier M =5000. Ilpu mnokaszaTtene nperoMICHUS
cepaueBunsl n1 = 1,445, rpynmnoBoM nokasarene npeiaomienus Ni = 1,456 u A, npuOau3uTeabHo
HE 3aBUCSILEM OT JJIMHBI BOJIHBI, ONPEIEIINTE BPEMS OTKJIMKA M3-3a MOJOBOH TUCIEPCUU Ot JUIS
BOJIOKHA JJIMHOU 2 KM.

16. PaccmoTpum rpagueHTHOE BOJOKHO ¢ a/Ao = 10; n1=1,45; A=0,01 u creneHHBIM
npoduiem ¢ nokasareiem p. Onpenenure 4uciao Moa M U CKOPOCTh PaCIIbIBAHUS UMITYJIbCA U3-
3a MOJIOBOM nucriepcuu 6-/L nipu p = 1,9; 2; 2,1 u 0.

Tembl pedepaToB mo yueOHOI nporpamme

1. Marepuass! 1u1s1 00bEMHOI Tosorpagun. 2D- u 3D-crcteMsl 0ToOpaxeHs HHPOPMAIHH.

2. IlepcriekTUBBI pa3BUTHS CUCTEM ONTHYECKOH 3arucy HHPOpMAaIHH.

3. Moaudukauuss merona 3((HEKTUBHOrO NOKa3aTeNs MpPeJOMIEHHS JUIl JIBYMEPHBIX
IPaIMEHTHBIX BOJIHOBOJIOB.

4. BBOJ-BBIBOJ] N3JIy4€HUsI B MHTETPATIBHO-ONITUYECKHE CXEMBI.

5. IlaccuBHBIE BOJIHOBO/IHbIE KOMIIOHEHTHI HHTETPAJIbHO-ONTHUYECKUX CXEM.

6. KommnbrorepHast (POTOHMKA: MIPUHLUIIBI, IPOOJIEMBI U IEPCIIEKTUBBI.

7. THIIBI OITHYECKUX MPOLIECCOPOB. AHAIOTOBBIN ONTUYECKHUN ITPOLIECCOP.

8. IlpuHuUMII JEHCTBHS ONTHUYECKOTO aHAJIOrOBOIO YCTPOMCTBA, PEAIN3YIOLIETO
YMHOKEHHUE BEKTOpa Ha MaTPHUILY.

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

10. Ontuueckuit npoueccop Enlight256.

11. OnTrueckue GUCTaOUIBHBIE YCTPOMCTBA U JIOTHUECKUE STIE€MEHTHI.

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

TecToBbIe 321aHUS 10 Y4eOHOI MporpamMmme

TecroBble 3aaHUsI COCTOMT U3 TEOPETHUYECKUX BOMPOCOB MO TEMATHUYECKUM paszzeam
paboueil mporpamMmsbl yueOHOM JUCHUIUIMHBL. Bo Bcex Bompocax KakJoro Tecta npernoiaraeTcs
BBIOOP OZHOTO M3 MpeIaraeMbIX BO3MOXHBIX OTBETOB.

CucTeMa OLIEHOK BBINOJHEHUS! KOHTPOJIIBHOTO TECTUPOBAHUS:

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

— «XOPOLIO» — KOJIMYECTBO NPABUIBHBIX OTBETOB OT 70% 10 84%;

— «yZOBJIETBOPUTENILHO» — KOJMYECTBO MPAaBUIBHBIX OTBETOB OT 55% 10 69%.



Tect Ne 1. UHTerpajibHO-oNITHYECKHE BOJTHOBO/IbI

1. Kakoii mapaMeTp XxapakTepu3yeT Cpeay paclpOCTpaHEHHs SJICKTPOMAarHUTHOW BOJHBI:

a) IJIMHA BOJIHBL;

0) mokazarenb MPEIOMIICHHUS,

B) HANPSKEHHOCTH SJIEKTPUUECKOTO MOJIs;

I') HauanbHas ¢a3za?

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 ckopocTh pacrpocTpaHeHHs 3JIEKTPOMAarHUTHOW BOJIHBI B CBETOBO/IE, IMEIOIIEM
MOKa3aTeNb MPEeIOMIICHUS 1 = 3:

a) 340 m/c;

6) 3-10% m/c;

B) 108 M/c;

r) 10° m/c?

4. KakuM 10JKeH OBITh TOKa3aTesb MPEJIOMIICHHUS CEPALIEBUHBI ONITHYECKOTO BOJIOKHA 7l

a) ne=1;

0) nc > nos;

B) ¢ < Moo

T) He = No6?

5. Yo Ha3bIBaeTCAd MOJOM ONTUYECKOTO U3JIyUEHUS:

a) 2JIEKTPOMarHUTHas BOJIHA;

0) yacToTa M3TyUEHUS;

B) CTENIEHb KOT€PEHTHOCTH;

T) MOJIApU3ALUS U3TyUeHUs?

6. UTo Ha3bIBACTCS YUCIOBOM anepTypou:

a) TMaMeTp CepJILeBUHBI BOJIOKHA;

0) nuametp 00OJIOUKH BOJIOKHA;

B) KOPEHb KBaJIpaTHBIA M3 CyMMBI KBaJIpaTOB MOKa3aTeNel MPEJIOMIICHUS CEpIIEBUHBI U
000JI0YKH;

') KOPEeHb KBaJPATHBIN U3 pa3HOCTHU KBAAPATOB MTOKA3aTeIeH IpeIoMIICHHUS CepALIEeBUHbI U
000J109KHu?

7. UTO XapaKTepHU3yeT YNCI0BAs allepTypa ONTHYECKOTO BOJIOKHA:

a) 3¢ (EeKTUBHOCTH BBOJIA U3ITyYCHHS B CBETOBOL;

0) 7¢(eKTUBHOCTH BBIBOJIA U3JIyUEHHUS U3 CBETOBOJIA;

B) IMAMETP CEP/LIEBUHBI ONITHYECKOT0 BOJIOKHA;

I') [IuameTp 000JI0UYKH ONTHYECKOTIO BOJIOKHA?

8. Kakoro Tumna BoJIOKHO 00ecreyrBaeT MaKCUMaJIbHYIO IIMPOKONOJIOCHOCTb!

a) OTHOMOJIOBOE TPaIMEHTHOE;

0) MHOTOMOJIOBOE TPaJMEHTHOE;

B) MHOTOMOJIOBOE CO CTYIIEHYAThIM N3MEHEHHEM ITOKA3aTelIs TIPEIOMIICHIS,

I') OTHOMOJIOBOE CO CTPYIIEHYAThIM U3MEHEHHUEM I10Ka3aTelIsl IPETOMIICHUS ?

9. Ot 4ero 3aBUCUT YIIMPEHNE UMITYJILCHOT'O ONTHYECKOTO CUTHANA:

a) OT MOILITHOCTH BBOAMMOTO B CBETOBO/I ONITHYECKOI0 CUI'HAJIA,

0) OT 3HaUeHUs LUPPOBOIL anepTyphl;

B) OT THIA ONTHYECKOTO BOJIOKHA;

) OT JuameTpa 000JI0UKH ONTHYECKOIO BOJIOKHA?

10. Kakue 3HaueHus 3aTyXaHusl HA KWJIOMETP UMEIOT COBPEMEHHBIE ONTUYECKUE BOJIOKHA
JUTSL CHCTEM MariucTpabHON CBSI3U:

a) okoyio 10 n1b/km;



0) okoio 5 1b/kMm;
B) okoJio 2 nb/xm;
r) okojo 0,5 nb/xkm?

Tect Ne 2. BojIOKOHHASI ONITHKA KAK KOMMYHHMKAIIMOHHAS Cpe/la

1. Ilepeuncnure OCHOBHbIE KOMIIOHEHTHI BOJIOKOHHO-ONITUYECKONW CUCTEMBI.

1) BonokonHo-ontuyeckuii kabelb, UCTOYHHK, I€TEKTOP, COSTUHUTEIH.

2) UcTouHuk, KOaKCHATBHBIN KaOellb, IETEKTOP, COCTMHUTEIIH.

3) BosiokoHHO-ONITUYECKUH Kabelb, TOBTOPUTENb, COSAUHUTEIH.

4) BoJIOKOHHO-ONTHYECKHIA KaOeb, UICTOUHUK, COCTUHUTEIIH.

2. Ilo mepe yBenM4eHHUS YaCTOTHI CUTHAJIA TIOTEPHU B METHOM / OITUYECKOM KabeTe...

1) YMmeHbmaroTces / He U3MEHSIOTCS.

2) YMEHBIIAOTCS / YBEITMYUBAIOTCH.

3) YBennuuBarTCs / HE H3MCHSFOTCSI.

4) be3 u3MeHeHul / yMEHBIIAIOTCS.

3. Uro U3 HIKENEPEUUCICHHOTO SBISETCS HauOoJee BaKHBIM CIIEJACTBHEM IIMPOKOM
MOJIOCHI POIYCKAHHS ONTHYECKOTrO BOJIOKHA?

1) Beicokasi ckOpoCTh ¥ MHPOPMALIMOHHAS €eMKOCTh JIMHHHA.

2) MeHbliiee YuCiI0 MOBTOPHUTEIICH.

3) HeBocnipuuM4HMBOCTB IO OTHOIIEHUIO K 3JIEKTPOMArHUTHBIM MOJISM.

4) Bce BhIIIETIEpEUNCIICHHOE.

4. Ilepeuncnure HanOoOJIee BaKHBIE PEUMYIIIECTBA ONTUKH KaK KOMMYHUKAIIMOHHOH CPEJIbL.

1) llIupoxas monoca nporycKaHusi, HEYyBCTBUTEIHHOCTD K AJIEKTPOMAarHUTHBIM [IOMEXam,
HU3KHE NTOTEPH.

2) Mauslii Bec, MaJIbIi pa3mep.

3) be3zonacHOCTb, CEKPETHOCTD.

4) Bce BbllIenIEpeUnCICHHBIE.

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

1) He 3aBUCHT OT 4acTOTHI M OCTA€TCS MIOCTOSIHHBIM B OIPEICIICHHOM JIMalla30He YacToT.

2) 3aBUCHUT OT YacCTOThI U OCTAETCS IOCTOSIHHBIM B ONPEECIIEHHOM JUana3oHe YacToT.

3) He 3aBUCHUT OT 4acTOThI U U3MEHSIETCA B JUAla30HE YacTOT.

4) 3aBUCHUT OT 4aCTOTHI U U3MEHSIETCA B JUANla30HE YacTOT.

6. Kak Ha3bIBaeTCsl BOJIOKHO € IIEPEMEHHBIM ITOKa3aTesieM MpeIoMIIeHHs Jiyya?

1) BonokHO cO CTyneH4YaThIM UHAEKCOM.

2) MHOroMo10BO€ BOJIOKHO.

3) B0oJI0KHO €O Cria)KeHHBIM UHIEKCOM.

4) BOJIOKHO CO CMEIICHHOW JUCTIEPCUEH.

7. MopoBas nucrepcusi MO>KeT ObITh YMEHBIIIEHA C TOMOILBIO. . .

1) NUcnonp30BaHuEM sijipa C MEHBILIUM JIHAMETPOM.

2) Mcnonp30BaHUEM BOJIOKHA CO CIJIa)KEHHBIM MHJIEKCOM.

3) Ucnonp3oBaHneM OJJHOMOIOBOTO BOJIOKHA.

4) Beex ynmoMsiHYThIX BBIIIIE CIIOCOOOB.

8. Ilpu ymMeHblLIEHUH 1UaMeTpa Apa B ONTOBOJIOKHE HIMPOTA MPOITYCKaHUs / HOTEPH. ..

1) YMeHbI1at0TCs / yMEHBIIAOTCA.

2) YBenuuuBarTcs / yMEHbILAIOTCA.

3) YBenuuuBaroTcs / yBeITUUYHUBAIOTCS.

4) be3 u3meHeHM / yBeIMUNBaIOTCA.

9. Yo onpenenser 3aTyXxaHUe B ONITOBOJIOKHE?

1) Paccesinue.

2) Ilornouienwue.

3) [loTepu Ha cThIKAax U U3rHOax.

4) Bce BbllIEIEPEUNCIICHHBIE.



10. Kakoe riaBHOe TpeOOBaHWE IIPH BBITSKKE ONTOBOJIOKHA?
1) HeponyctuMocTh 00pa3oBaHre MUKPOTPEILNH;

2) MocTaToyHasi MeXaHU4ecKasi IPOYHOCTb;

3) OnHOPOIHOCTH IMaMETpa BOJIOKHA;

4) Bce nepednciieHHBIE.

Tect Ne 3. IlaccuBHBIE ONTHYECKHE 3JIeMEHTbI (COeIUHMTE]H, PA3BEeTBUTEJIH,
MYJIbTHILUIEKCOPBI, ONITHYECKHE KOMMYTATOPbI)

1. Vkaxwure, Kakoe U3 IEPEUYMCICHHBIX OIPEICICHUNA OTHOCUTCA K pPazbeMHOMY
COCIMHUTEIIIO:

A) YcTpoHcTBO, NpeJHa3HAYCHHOE JAJIsl MOCTOSHHOTO COEAMHEHMsI OJJHOIO BOJIOKHA C
ApPYTUM,

b) YcrpoiicTtBo, ciyxaiee Juisl MOJKIOYEHUS BOJOKHA K MCTOYHUKY, NETEKTOPY WIIH
JIPYroMy BOJIOKHY;

B) YcrpoiicTBo, ycTaHaBIMBaeMOE Ha KaX/10M y3JI€, CIy Kallee 1715l OTBOJIa YaCTH SHEPTUU
OT LIMHBI K IPUEMONIEPEIATUHKY;

I') VYcrpoiictBo, HeoOXoauMoOe A NEPEKIIOYEHUs] CBeTa MEXAy JByMs WU Oosee
BOJIOKHAMHU.

2. Kakoro u3 nepe4yucieHHbIX BUOB Pa3BETBUTENCH HE CyIIECTBYET?

A) T-pa3BeTBUTEND;

b) CrapHbie pa3BeTBUTEH;

B) Pa3BerBuTEND THIA KTPEYTOJIBHUKY;

I') Pa3zBeTBUTEND THITA «3BE3/1A%;

3. U3 nepeuyuciieHHbIX BHYTPEHHUX NPUYMH BO3HUKHOBEHUS IOTEPh B COEAMHEHMUU,
YKaXUTE€ MaKCUMAJIbHO BO3MOXKHBIE!

A) JlnameTp sapa nepenarolero BOJIOKHA MEHbIIE AMaMeTpa IPUHUMAIOLIETO BOJIOKHA.

b) [Ipu nepneHIuKyIsIpHOM COEAMHEHUHU ABYX SAEP UIUINTUYECKON (POPMBL.

B) Ilpu coBnasenuu ocu apa ¥ ONTHYECKONW 00OIOUKH.

I') IIpu nonHOM COBNMAAEHUM IBYX AP FUIUITHIECKON (OPMBI.

4. VYkaxute (axkrtop, KOTOpbI He BiuseT Ha 3(PPEeKTUBHOCTH pabOTHI IEHTPAIbHO-
CUMMETPUYHOIO Pa3BETBUTEISI C OTPAKECHUEM:

A) Paguyc 3epkana.

b) Yron mexay BOJIOKHOM U OCBIO 3€pKaia.

B) Inuna BosiOKHA.

I') InameTp siapa BOJIOKHA U aniepTypa.

5. Kako#l Tl U3 NEepeYrCIEHHBIX Pa3BETBUTENEH CIYKUT JUIS TPYNIIUPOBKU OTAEIbHBIX
JUIMH BOJIH B OJTHOM BOJIOKHE:

A) MynbTUILIEKCOPBI C pa3JEIEHUEM JJIMHBI BOJIH.

b) CBaphbie pa3BeTBUTEINH.

B) Ontuueckuii koMMyTaTop.

I') LlenTpanbHO CUMMETPUYHBINA Pa3BETBUTEIND C OTPAKEHUEM.

6. UTo OTHOCHUTCS K BHEIIHUM IPUYMHAM BO3HUKHOBEHHUS IIOTEPb B BOJIOKOHHO-
ONTUYECKOM COEAMHEHUN?

A) bokoBoe cMmeleHune, 3a30p MEXAY CKOJIaMU.

b) YrnoBoe paccornacoBanue opueHTaIMK OCEHl, [N1aJKOCTh IOBEPXHOCTH CKOJIA.

B) bokoBoe cMelenue, I1agKocTb IOBEPXHOCTH CKOJIA.

I') bokoBoe cmernieHue, 3a30p MEXy CKOJIaMHU, YIIOBOE PaccOrjlacOBaHUE OpPHUEHTALUU
OCEH, TIIaAKOCTh ITIOBEPXHOCTHU CKOJIA.

Tect Ne 4. BosnokoHHo-onTH4YecKHe ycuiauTeau. IIpumMeHeHune oONTOBOJIOKHA B
TeJIeKOMMYHUKALMAX
1. Kakoii Buz BOJIOKHA UCTIOIB3YIOT IS IEpEAau TEIEBU3MOHHOIO CUTHAJIA, B JIOKAJIBHBIX



CeTSAX, KOMIIBIOTEpax?

A) BOJIOKHO €O CrIayK€HHBIM UHACKCOM.

b) BookHo co cTyneHYaTbiM HHAEKCOM.

B) OnHoMo/10BO€ BOJIOKHO.

I') Bce u3 nepevnciieHHBIX.

2. B kako#l U3 NEPEUYUCIICHHBIX HM)KE OTpaciied BIEPBbIE BHEAPWIM BOJIOKOHHO-
ONTUYECKYIO JTUHUIO?

A) Meaununa.

b) TenekoMMyHUKAaIIH.

B) Boennas otpacib.

I') KomnbrotepHas HHIy CTpHUS.

3. Kakoe 13 npenMyniecTB ONTOBOJIOKHA JIETIACT €ro HanOoJiee MOAXO0IAIIeH mepenaronei
cpeloit B 06J1aCTH TeIEKOMMYHUKAIMK?

A) Beicokas CKOpOCTh Tiepeauu HHGOpMaIiu.

b) HeuyBcTBUTENBHOCTH K 3JIEKTPOMATHUTHBIM IIOMEXaM.

B) Mansiit Bec u Mmaiblit pazmep.

I') bezonacHOCTh ¥ CEKPETHOCTb.

4. Kakas Tomosiorus ucrnoiib3yercst B cetu ctanaapra FDDI?

A) mmHa.

b) «3Be3nan.

B) «komb1o».

I') Bce BblIETIEpEUNCIIEHHBIE.

5. MakcumanbHas cKOpocTh nepeadyu gaHHbix B cetd SONET...

A) 100 M6/cexk.

b) 10 I'6/cexk.

B) 10 M6/cex.

I') Het npenena.

6. Kakue 13 cTaHIapTOB JIOKAJIbHBIX KOMIIBIOTEPHBIX CETEH SIBISIOTCSI HECOBMECTUMBIMU
MEXIy co00i?

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.

KonTpoJibHbIe pa6oThl 10 y4eOHON nporpaMmme

Bapuanr 1.

1. Bbruucnure 3HaueHUs 4YMCIOBOM amepTypbl NA M MakCHUMalbHOTO YIJla BBOJA
U3JIY4YECHUS B BOJOKHO Omax JJISI CTYNEHYATOrO BOJIOKHA C MapaMeTpamMu a) Hcepn = 1,483,
nos = 1.479; 6) neepn = 1,483, nos = 1.460. Cnenaiite 060011ar0111€ BEIBOIBI.

2. Paccunraiite MEXMOJOBYIO JUCIIEPCUIO JUIsl CTYIIEHUATOr0 BOJIOKHA C [TapaMeTpamu a)
Neepn = 1,483, nos = 1.479; 6) ncepn = 1,483, nos = 1.460. OtBer BhIpazure B HC/KM. Chaenairte
BBIBOJ: KaK HM3MEHIETCS BEIMYMHA MEXMOJOBOW IUCHEPCHH TPU YBEJIWYCHUU YHCIOBOM
anepTypsl.

Bapuanr 2.

1. KakoBa Hamboubmias TONIMMHA ¢ TUIAHAPHOTO CHUMMETPUYHOTO JTUAIIEKTPHUIECKOTO
BOJIHOBOJIa C IOKazaTelasiMu npenomnieHus ni = 1,50 u n2= 1,46, 1 KOTOpOro CyumecTByer
tosibko oaHa TE-mona Ha mymue BosHBI Ao = 1,3 Mkm? KakoBo 4mcio mMoj, eciu mpu TOH ke
TOJIIIMHE CJI0S 3aMEHUTD JJIMHY BOJHBI HAa Ao = 0,85 MKkM?

2. OmnpenenuTe YuCiIo MoJI, KOTOpoe OyJIeT paclpoCTPaHAThCS B IPaIMEHTHOM BOJIOKHE C
TUAMETPOM cepAleBUHBI S0 MKM U auaMeTpoM 00o0siouku 125 MkM Ha amuHe BodHBI 1310 HM.



[TokazaTenp npenomiienus cepaieBunsl 1,490, mokaszatensb npenomiieHus 00omouku 1,485.

Bapuanr 3.

1. meercs cTymeHYaToe BOJOKHO C IOKa3aTejeM IMpeJOMIICHUs cepaueBuHbl 1,46;
A =0,27%. Haiitu nuameTp cepa1ieBUHBI BOJOKHA, B KOTOPOM OYJIET paclpoCTPaHATHCS TOIBKO
0JIHa MOJIa Ha JJiuHEe BOIHBI 1550 HM.

2. Ouenutsb paccrosiuue Lo, Ipu KOTOPOM XpOMAaTHYeCKasi U MOJISPU3AIOHHAS MOJOBAs
JUCTIEPCUST CPAaBHUBAIOTCS IO BEIWYHMHE, €ClId KOIPPUIMEHT XPOMATHUYECKON TUCTIepCUr
D =2 nc/(aM-km), K03PPUIHESHT TOTIPU3AIMOHHON MOIOBOM AucTiepcu Dpmd = 0,5 nc/xm'?, a

HIMpUHA CeKTpaibHOro n3nyuenus AL = 0,05 uwm.

3adeTHO-IK3aMEeHAIMOHHbIE MaTepuajibl [Jisl TNPOMEKYTOYHOIl  aTTecTaluu
(3K3amMeH)

1. Knaccudukanus m oOuipe CBOWCTBA ONTUYECKUX BOJHOBOJOB. JlyueBoe M MOJI0BOE
onucanue. [lonsgpusanys BOTHOBOAHBIX MO/, B INIJAHAPHOM CTYIIEHYaTOM BOJIHOBOZE.

2. 'eomeTpuueckas ONTUKA [IJJaHAPHBIX CTYIIEHYAThIX BOJIHOBOJIOB. BOJIIHOBOIHBIE MO/IBI
U XapaKTEepPUCTUUECKOE YPaBHEHHE AJIs1 OOBIYHBIX M1 HOPMUPOBAHHBIX IIEPEMEHHBIX.

3. DJneKTpOMarHuTHas. TEOpHsl IUIAHAPHBIX CTYNEHYaThIX BOJIHOBOAOB. Ilomepeunsie
JNEKTPUYECKUE U MATHUTHBIE BOJJTHOBOJHBIE MOJIBI.

4. D¢ddexTuBHBINA TIOKa3aTeNb MPETOMICHUS BOJTHOBOIHBIX MO/, 3(pQeKTuBHas TIyOnHa
IPaJUEHTHOrO BOJIHOBOJA, OJISPU3ALMS MO/,

5. BosiHOBOIHBIE MOABI IUIAHAPHBIX TI'PAJUEHTHBIX BOJIHOBOMOB. HopmupoBaHHbIE
IIEPEMEHHBIE.

6. IlpuOmwkeHHBIE METOABI pacueTa IUIAHAPHBIX TPAJAUEHTHBIX  BOJHOBOJIOB.
HopMupoBaHHBIE KPUBBIE U YCIOBHS OJHOMOIOBOCTH.

7. TlpuOmkeHHBIE METOIBl pacueTa KaHAJIBHBIX TI'PAAMEHTHBIX BOJHOBOAOB. MeTox
3¢ (EeKTUBHOIO IIOKA3aTeNsl IPETOMIICHHUS.

8. Mcnonp30BaHME HOPMHUPOBAHHBIX JHUCIIEPCHOHHBIX KPHUBBIX JJIS aHAJIM3a CBOMCTB U
BbIOOpA NMapaMeTPOB KaHAJIbHBIX I'PAJAUEHTHBIX BOJIHOBOJIOB.

9. KananpHble Tpalu€HTHBIE BOJHOBOBI C OJTHOMEPHOH U ABYMEpHOU nuddy3uei.

10. ITaccuBHBIE M AKTHUBHBIE KOMIIOHEHTHI HHTETPAJIBbHO-ONTHYECKUX CXEM.

11. DnemenTHas 0a3a HMHTErpaJibHO-ONTUYECKUX CXeM. MeToabl pacueTa BHOCHUMBIX
NOTEPh B MACCUBHBIX BOJHOBOIHBIX 3JIEMEHTAX.

12. BBOA-BBIBOJ M3IIyUEHUSI B MHTETPAJILHO-ONTHYECKHUE CXEMBI.

13. MHTerpasbHO-ONTUYECKHUE YCTPOWCTBA M ONTHYECKHE HMHTETPAIbHBIE CXEMBI IS
CHCTEM Mepeauu U 00paboTKH UH(OPMALIHH.

14. IlpuHuun HampaBiIeHHOM CBSI3U. BOJIHOBOJHBIE HaIlpaBJIEHHbIE OTBETBUTENN
MOIIHOCTH HA OCHOBE KaHAJIbHBIX I'PaJUEHTHBIX BOJTHOBOOB.

15. Pa3BeTBiieHUSI TPEXMEPHBIX ONTHUYECKUX BOJIHOBOJOB. J[ByXKaHaJIbHbBIE AEITUTENN
MOIIHOCTH HA OCHOBE KaHAJIbHBIX I'PaJUEHTHBIX BOJTHOBOOB.

16. DnemenTtsl u3ruda KaHaJdbHBIX TPAJMEHTHBIX BOJIHOBOJOB. Pacuer m3iayyaTenbHBIX
HOTEPb HA BOJIHOBOJHBIX U3TH0aX.

17. Metonpl pacueTa BHOCHUMBIX HOTEph M 3()(PEKTUBHOCTU Iepeiayd MOIIHOCTH B
BOJIHOBOJIHBIX IIEPECEUEHUAX X- U Y -TUIIOB.

18. ®dusnyeckne OCHOBBI PACHPOCTPAHEHUS HM3IYYEHHsS B ONTHUYECKUX BOJHOBOIAX M
ONTUYECKOM BOJIOKHE.

19. MHOrOMO10BBI€ U OJJHOMOJOBBIE ONTHYECKHE BOJIOKHA. CTyrneHuYaThle U TPaJAMEHTHBIE
BOJIOKHA. Yucnosas aneprypa.

20. BonHOBOAHBIE MOJIBI 1 UX XapPAKTEPUCTUKU B ONTUYECKOM BOJIOKHE CO CTYIEHYAThIM
npoduiiem.

21. BonHOBOHBIE MOJIBI U UX XapaKTEPUCTUKHU B ONTUYECKOM BOJIOKHE C IPaJiM€HTHBIM



npoduem.

22. adopmanmoHHasi eMKOCTh ONTHYECKOTO BOJIOKHA. BUIBI qucTIepcu.

23. 3aryxaHue B OINTHUYECKMX BOJOKHAaX (KO3(pGUIUEHT 3aTyXaHHs, MOIJIOIICHUE,
paccesinue, mpuMecHsie 3 deKTor).

24. Jluctiepcusi B ONTHYECKUX BOJOKHAaX (MOJOBasi, MaTepHalibHas, BOJIHOBOJHAS,
MOJISIPU3AIMOHHO-MOI0OBAs!, HEJIMHEHHAS ).

25. DHepreTu4ecKre MOTEPU B ONITUYECKUX BOJIOKHAX.

26. Metoasl ronorpaduu B 3aga4ax 00paboTKH HHPOPMAITHIH.

27. Ilpenmenbl KpEeMHHUEBOM TEXHOJOTMM M D3JEKTPOHHOM KOMIIBIOTEPHOW TEXHHKHU.
Bo03M0OXHOCTH ¥ IEpCTIEKTUBBI Pa3BUTHSL ONITOMH(OPMAIIOHHBIX TEXHOJIOTHH.

28. buctabuabHbIE ONTHYECKHE U ONITOAIEKTPOHHBIE JIEMEHTHI.

29. ®OTOHHO-KPUCTAIUTUYECKIE CTPYKTYPBI M UX IPAMEHEHUE B ONITOUH(POPMATHKE.

30. CoBpeMeHHOE COCTOSIHUE U MEPCIEKTUBbI pa3BUTHUSA (DOTOHUKH U ONTOMH(GOPMATUKH.

Kpurepun oueHuBanus pe3yJbTaTOB 00yUYeHHsI

Onenka Kputepuu onieHUBaHUS 0 SK3aMEHY
OIICHKY «OTJIMYHO» 3aCIY>KHUBAET CTYACHT, OCBOMBILNN 3HAHUS, YMEHHUSI,
Bricokuit KOMITETEHIIMH ¥ TEOPETUYECKUI MaTepual 6e3 mpoOesioB; BHITOTHUBIIHIMA
YPOBEHB «5» BCE 3aJIaHUsA, MPEAYCMOTPEHHBbIE YYEOHBIM IUIAHOM HAa BBICOKOM
(oTMyHO) KaueCTBEHHOM YpOBHE;, MpPAaKTHUECKHE HAaBBIKKM MPO(HEecCHOHATHLHOTO
MIPUMEHECHHS OCBOCHHBIX 3HAHUN C(HOPMHUPOBAHBI
Cpe i OLEHKY «XOpOLLIO» 3aCIykUBACT CTYJACHT, NPAKTHYECKH MONHOCTHIO
yPOBCHD «d» OCBOMBIIINI 3HAHUS, YMEHHUSI, KOMIIETEHIIUHA U TEOPETHUCCKUI MaTepural,
(xopouo) ydeOHbIe 3aJlaHusl HE OLIEHEHbl MAaKCHUMAallbHbIM YHCJIOM OalljioB, B
OCHOBHOM C()OPMHUPOBAJ MPAKTHUECCKUE HABBIKU
Toporosbiii OLEHKY «yIOBICTBOPUTEILHO» 3aCHYXKUBACT CTYJCHT, 4acTM4HO C
yPOBCHb B3y npoOenaMyd  OCBOMBINWK  3HAHUS, yMEHUS, KOMIICTCHIIMH |
TEOPETUYECKHI MaTepuan, MHOrue ydeOHble 3agaHus nub0 He
(ynoBneTBOpuUTE
1bHO) BBITIOJIHWI, JIMOO OHU OIICHEHBI YHUCJIOM OauioB OJM3KUM K
MUHUMAJIbHOMY, HEKOTOPBIEC MMPAKTUUECKIE HABBIKU HE C(HOPMUPOBAHBI
MuHMMaJIBHBIA | OIICHKY «HEYIOBJICTBOPUTEIHHOY 3aCIIyKUBAET CTYICHT, HE OCBOMBIITHI
YPOBEHb «2» 3HAHUS, YMEHUS, KOMIIETEHIIUN U TEOPETUYECKU Marepual, ydeOHbIe
(HEYTOBJIETBOPH | 3aJlaHUS HE BBITTOJHIII, TPAKTUYECKUE HABBIKK HE CHOPMHUPOBAHBI
TEJIbHO)
OueHouHble CcpeacTBa Uil MHBAJIMAOB W JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU

3/10pOBbsl BBHIOMPAIOTCS C YYETOM MX MHAMBHUAYAIbHBIX ICUXO(U3UUECKUX OCOOEHHOCTEH.

— IIpY He0OXOAMMOCTH UHBAIMIAM U JIULIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
IIPEIOCTABIISAETCS AOMOJHUTEIBHOE BpeMs JUIsl IOATOTOBKH OTBETa HA SK3aMEHE;

— IIpU NPOBEJICHUH NPOLETYPHl OLIEHUBAHUS PE3YJIbTaTOB 00yUEHHs] MHBAIUAOB U JIUI] C
OTpaHMYEHHBIMU BO3MOXHOCTSIMU 3JI0pPOBbS MPEAYCMATPUBAETCS HCIOJIb30BAHNE TEXHUYECKUX
CpPEZCTB, HEOOXOUMBIX UM B CBSI3M C UX UHJIMBUAYAIbHBIMU OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YYarOIIKUXCsl C OTPAaHUYEHHBIMU BO3MOYKHOCTSMH 3/10POBbSI
U MHBAJIUIOB TpOLEAypa OLEHUBAHUS PpE3yJbTaTOB OOyuYeHHs MO JAUCHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO JTAIOB.

[Iponienypa oneHUBaHUs PE3yJNbTATOB OOYUYEHHMsS WHBAJIUIOB U JIUI C OrPaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbsI 110 JAMCLUUIUIMHE (MOJYIIO) IMpelycMaTpuBaeT MpPeJOCTaBICHHUE
uHpopmanuu B ¢Gopmax, aJalNTHPOBAHHBIX K OTPAHUYEHUSM HUX 3/10pOBbSI M BOCHPUSATHUS
uH(bOopMaLUu:

JUia nu1 ¢ HapyLIEeHUSIMU 3pEHUS:

— B rieyaTHO! hopme yBeIMYEeHHBIM HIpUGTOM,



— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

Jis 11 ¢ HapyIICHUSIME CITyXa!

— B IIeYaTHOU (opme,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 U1 ¢ HApYIICHUSIMH OTIOPHO-/IBUTATEIIBHOTO arapara:

— B mieyaTHo hopme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedeHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

5. Ilepeyenb y4eOHOM JJUTEPaATYPbl, HHPOPMAIMOHHBIX PECYPCOB U TEXHOJIOTH

5.1. YueOnas aureparypa

1. Marepuanbl ¥ TEXHOJOTMU HHTETPAIBHON U BOJIOKOHHOW ONTHUKHU [DJIEKTPOHHBIN
pecypc]: yue6. mocooue / A.U. UrnarpeB [u ap.]. — Dnekrpon. naH. — Cankr-Iletepoypr: HUY
HUTMO, 2009. — 78 c. — Pexxum noctyna:

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

2. [TanoB M.®. ®usnueckre 0CHOBHI (HOTOHUKH [ DIEKTPOHHBIN pecypc] : yuel. mocobue
/ M.®@. ITanos, A.B. CoinomoHOB. — DnekTpoH. aaH. — Cankt-IletepOypr: Jlans, 2017. — 564 c. —
Pexum nocryna:

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

3. IIpoxopos B.I1. MonenupoBanue HU3NKO-TEXHOJIOTHIESCKHUX IMAPAMETPOB ONTHUCCKHIX
noHOOOMeHHBIX BOJTHOBO10B / [IpoxopoB B.II., fAkoBenko H.A. — Kpacnonap: Kybanckuii roc.
yH-T, 2014.

4. Canex b., Teitx M. OnTuka u ¢potonuka. [Ipunnumns! u npumenenus. B 2 1. [lep ¢ anri.
B.JI.lep6oBa. — Hoaronpyansrii: U3narensckuii Jom «uaTemnexk», 2012.

5. CunopoB A.M. OcHOBBI POTOHUKHU: PU3NYECKUE TPUHIIMIIBI U METOIbI TPE0Opa30BaHUS
ONTUYECKUX CUTHAIOB B YCTPOHCTBaX (OTOHHMKU [DNEKTpoHHBIH pecypc]: ydeb. mocobue —
OnektpoH. naH. — Cankt-IletepOypr: HUY UTMO, 2014. — 148 c. — Pexxum nocrtyma:

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

6. bapbiouH A.A. DneKTpoJuHaMHUKa BOJHOBEAYIIUX CTPYKTYp. Teopus Bo30yx aAeHUS U
CBSI3M BOJIH [DJIEKTPOHHBIN pecypc| — OneKTpoH. naH. — Mocksa: @uszmatiur, 2007. — 512 ¢. —
Pexxum noctyna:

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

7. UrnaroB, A.H. Onrosnekrponrka U HaHO(OTOHMKA: y4yeO. nmocoOue [DeKTpOHHBII
pecypc] — Dnekrpon. naH. — CII6: Jlans, 2017. — 596 c. — Pexum goctyna:

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

8. Jlapkun A.U., Oy ®.T.C. Korepentnas ¢oronuka. M.: BMHOM. JlabopaTtopus
3Hanui, 2009.

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

10. Cunopos A.M1. MaTepuanbl U TEXHOJIOIMH UHTErpajibHON ONTUKH. Y4yeOHoe nocodue,
Kypc JeKuMid [DnaekTpoHHbl pecypc]: yueb. mocobue / AWM. Cunopos, H.B. Huxkonopos. —
OnektpoH. naH. — Cankt-IletepOypr: HUY UTMO, 2009. — 107 c. — Pexxum nocryma:

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

11. Cunopo A.M. Martepuainbl U TEXHOJIOTUH BOJIOKOHHON ONTUKU: ONTUYECKOE BOJIOKHO
JUIs CUCTeM Iepenauu uHpopmauu [InekTponnslii pecype] / A.W. Cunopos, H.B. Hukonopos.
— OnektpoH. naH. — Cankt-IlerepOypr: HUY UTMO, 2009. — 95 c. — Pexxum noctymna:

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

5.2. Ilepuoanueckasi JuTEPaTYpa
VYka3pIBarOTCs  TeYaTHble nepuogudeckue m3naHus w3 «llepeuHs  mewaTHBIX
NepUOIUYECKUX  M3/aHuil, Xpausmuxcs B Qouae Hayuynoit Oubmmuorekun KyO6I'V»



https://www.kubsu.ru/ru/node/15554, w/wnm 371eKTPOHHBIE IEPUOINIECKHUE U3JAHUS, C YKa3aHUEM

ajZipeca caiita IeKTPOHHON BEPCHH KypHaIa, U3 0a3 JaHHBIX, JOCTYI K KOTOphiM uMeeT Kyol'V:

1.
2.

Ba3er nanaeix kommmanuu «ct Bero» http://dlib.eastview.com
OnexrponHas 6udnmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnTepHeT-pecypchbl, B TOM 4HCJie COBpeMeHHble MNPpodeccHOHATbHbIE 0a3bl
JAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
y1eKTPOHHO-0UubMoTeuYHbIe cucTeMbl (IBC):

bk W=

DBC «IOPATY https://urait.ru/

DBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ruy» https://www.book.ru

9BbC «ZNANIUM.COMy» www.znanium.com

OBC «JIAHb» https://e.Janbook.com

IIpodeccuonanbubie 0a3bl JTaHHBIX:

M

6.

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnansr uznarenscta Wiley https://onlinelibrary.wiley.com/

Hayunas snexkrponnas 6ubnuorexa (HIbB) http://www.elibrary.ru/

[TomHOTEKCTOBBIE apXWBBI BEAYIIMX 3allaJHbIX HAaydHBIX JKypHaJoB Ha Poccuiickoii

wiatdopme HayuHbIX xKypHamoB HOMKOH http://archive.neicon.ru

7.

HanmonanpHass snekTpoHHass OuOMMOTEKAa (IOCTYNm K OJIEKTPOHHON OMOIMOTEKE

nuccepranuii Poccuiickoit rocynapcrsentoit oudnuorexu (PI'b) https://rusneb.ru/

8.
9.

[Ipesunentckas 6mbmuoreka um. b.H. Exsriuna https:/www.prlib.ru/
DnekrponHas koekuus Okcdopackoro Poccuiickoro @onnaa

https://ebookcentral.proquest.com/lib/kubanstate/home.action

10.
11.
12.

Springer Journals https:/link.springer.com/
Nature Journals https://www.nature.com/siteindex/index.html
Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13.
14.
15.
16.
17.
18.

Springer Materials http://materials.springer.com/

zbMath https://zbmath.org/

Nano Database https://nano.nature.com/

Springer eBooks https://link.springer.com/

«Jlextopuym TB» http://www.lektorium.tv/

VYuuBepcurerckas nadopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

I/IH(l)OpMaIH/IOHHLIe CIIPpaBOYHbBLIC CUCTEMBI:

L.

KOHCYJ'ILT&HT IImoc — CIIpaBO4YHasdA IIpaBOBasd CHUCTEMa (,[[OCTyrI 10 JIOKAJIBHOM CETH C

KOMIIBIOTEPOB OUOINOTEKH)

Pecypchl ¢B0O60AHOTO J0CTYMA:

1.
2.
3.
4.

AMepHKaHCKasi maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

[TonHbIe TEKCTHI KAaHAACKUX nuccepTanuid http://www.nlc-bne.ca/thesescanada/
KubepJlenunka (http://cyberleninka.ru/);

MuHucTepcTBO HayKu U Beiciiero oopasosanus Poccuiickoit denepanuu

https://www.minobrnauki.gov.ru/;

5.
6.

®enepanbHblil nopran «Poccuiickoe odpazoBanue» http://www.edu.ru/;
WNndopmannonnas cuctema «EquHOE OKHO J0CTyna K 00pa3oBaTelbHBIM pecypcam»

http://window.edu.ru/;




7. Enunas komnekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/;

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

9. Ilpoekt ['ocyapcTBEHHOTO HHCTUTYTa pyccKoro sizbika uMeHu A.C. [lymkuna
«O0pa3oBanue Ha pycckom» https://pushkininstitute.ru/;

10. CnpaBouyHO-MH(pOPMAIMOHHBIN TTopTan «Pycckuit s3p1k» http://gramota.ru/;

11. Cnyx06a TeMaTH4eCKUX TOJIKOBBIX clioBapei http://www.glossary.ru/;

12. CnoBapwu u sHIMKIoNEeauA http://dic.academic.ru/;

13. O6pazoBarenbHbIi nopran «Ydebay http://www.ucheba.com/;

14. 3akonomnpoekT «O06 oOpa3zoBanuu B Poccuiickoit denepanm». Bonpockl U OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

Co0OcTBeHHbIE 3JIeKTPOHHBIE 00pa3oBaTe/bHble U HHGOPMALMOHHbIE PecypPChI

KyoI'Y:

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

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

3. bubmuoteka nHPOPMAMOHHBIX peCypcoB Kadeapbl HHPOPMAITMOHHBIX
00pa3oBaresbHbIX TeXHOJIOTUH http://mschool.kubsu.ru;

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

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

6. MeToanueckue ykazaHus JJ1s1 00y4a0UIUXCS 10 OCBOEHUIO TMCIMILINHBI (MOIYJIA)

Jlexius sBisieTcst OAHOM U3 POpPM M3yUEHHS TEOPETUIECKOTO MaTepuana 1o AUCIUIIIHHE.
B xo/1€e 1eKIMoHHOTO Kypca MPOBOAUTCS U3JI0KEHUE COBPEMEHHBIX HAYYHBIX MTOAXO0B U TEOPUM.
B Terpagm ans KOHCIEKTUPOBAHMS JIEKIMM HEOOXOAMMO HMETh TMOJsI, TAE MO0 XOAY
KOHCIIEKTUPOBAHMS IETAI0TCS HEOOXOIUMBIE ITOMETKH. 3aliCH JTOJDKHBI OBITh N30MPaTEeIIbHBIMU,
MOJIHOCTBIO CIIEYET 3alMChIBATh TOJIBKO OINpeeieHHs. B KOHCIEKTe MPUMEHSIOT COKpAIlEHUE
CJIOB, 4YTO YCKOpSIeT 3amuch. BOMpoChkl, BO3HUKAIOIIME B XOAC JCKIUU, PEKOMEHIYETCS
3aMMChIBaTh HA TONSAX U TIOCIE OKOHYAHUS JIEKIUU OOpaTHTbCA 3a Pa3bsICHEHHEM K
npenoaaBarento. Heo6xoquMo akTUBHO pabOTaTh C KOHCHEKTOM JICKIIMU: TOCJIE€ OKOHYAHUS
JIEKIMHM PEKOMEH]1yEeTCsl IEPEUUTATh CBOU 3alMCH, BHECTH MONPABKYU U JIOMIOJIHEHHUS.

OnHUM 13 OCHOBHBIX BUJIOB JESATEIBHOCTH CTYIEHTA SIBIIICTCS CAMOCTOSATENbHAs padoTa,
KOTOpasi BKIIIOUAET B ce0s M3y4YeHHE JEKIIMOHHOTO MaTeprala, yueOHUKOB M Y4EOHBIX MTOCOOUH,
MOATOTOBKH K BBITTOJTHEHHIO JJA0OPATOPHBIX PaObOT 1 OPOPMIICHUIO TEXHUUECKUX OTYETOB 110 HUM,
a TaK)Ke MOJATOTOBKHM K MPAKTUYECKUM 3aHATUSM M3yUYEHHEM KpPaTKOW TEOPUH B 3aJaUHUKaX U
pelIeHN JOMAIIIHUX 3aIaHUH.

MeTtoauka caMOCTOATEIBHON pabOThI MPEABAPUTEIHHO PA3bICHIETCS MpernoAaBaTeseM 1
B TIOCJICIYIONIEM MOXKET YTOUYHSATHCS C yYE€TOM HHAMBUAYAJIBHBIX OCOOCHHOCTEH CTYJIEHTOB.
BpeMmsi 1 MecTo caMOCTOATENbHONH pabOThl BRIOMPAIOTCS CTYJEHTAaMH MO CBOEMY YCMOTPEHHIO
MJIAHUPOBAHKUE BPEMEHU Ha CAMOCTOSITENIbHYIO paboTy, HE0OOX0IMMOT0 Ha M3YUYEHHE HACTOAIIEH
JUCLUUIUIMHBI, CTYyJIEHTaM Jy4lle BCEro OCYIIECTBIATh PAaBHOMEPHO Ha BECh CEMECTp,
MpeaycMaTpuBas Mpy 3TOM PETryJIIPHOE MOBTOPEHHUE MPOHICHHOTO MaTepHalia.

CaMocTosTenbHYI0 paboTy HaJ AUCHUIITMHON CIIeAyeT HAUYMHATD C U3yUEHUs MPOTPaMMBbl,
KOTOpasi COJEPKUT OCHOBHBIC TpeOOBaHWSA K 3HAHUAM, YMEHUSIM M HaBBIKAM OOYyYaeMBIX.
O0s13aTeNbHO ClIelyeT BCHOMHUTh PEKOMEH/IALNH MTPEeToaBaTelis, JaHHbIC B X0/1€ YCTAHOBOYHBIX
3aHATUN. 3aTeM CleayeT MPUCTYNaTh K W3YYCHHUIO OTACIBHBIX pa3/ielioB U TEM B TIOPSIKE,
MPEeayCMOTPEHHOM MPOTPaMMOH.



IlomyunB npencraBieHHe 00 OCHOBHOM COJEpXKAHUU pas3jiena, TEeMbl, HE0O0XOAUMO
U3yYuTh MaTepHuaj MO TeMe, M3JIOKEHHBI B yueOHuKe. Llenecoobpa3HO COCTaBUTH KpaTKUi
KOHCIIEKT WJIM CXEMY, OTOOPaKaroIly0 CMBICI U CBSI3U OCHOBHBIX IOHATHUI JAHHOTO pasjiena u
BKJIIOYEHHBIX B HEro TeM (Wi Oojee MNPOAYKTUBHO — JOMOJHHUTH KOHCIEKT JICKLUH).
OO0s3arenbHO ClleyeT 3allUChiBaTh BO3HUKIIKME BOIPOCHI, Ha KOTOpPbIE HE YAAJIOCh OTBETUTh
CaMOCTOSITENILHO.

Heo6x0a1M0 U3y4nTh CIMCOK PEKOMEHJOBAHHON JINTEPATY Pl U YOS IUTHCS B €€ HATUUUU
B JIMYHOM TOJIH30BAHUU WM B IMOJAPA3ACICHUAX OMOIMOTEKH B OyMa)KHOM WIJIHM 3JIEKTPOHHOM
Buzie. BClo OCHOBHYI0 y4eOHYIO JMTEpaTypy *KeJaTeIbHO U3y4yaTh C COCTABJICHHEM KOHCIIEKTA.
UreHue nuTepaTypbl, HE CONPOBOXAAEMOE KOHCIEKTUPOBAHHWEM, Majo pe3ysbTaTuBHO. llenb
HalMCaHUs KOHCIEKTA 110 AUCLUILIMHE — COPMHUPOBATH HABBIKU 110 MOKCKY, OTOODPY, aHAIU3Y U
dopMynHrpoBaHUIO yueOHOTO MaTepraia. DTH HAaBBIKH 00s3aTEIbHBI 1T JIF0OOOTO CHEeHAINCTA C
BBICHIMM O0pa30BaHMEM HE3aBUCUMO OT BBIOpaHHOrO HampaBieHMs. Hanumcanue koHcnekra
JIOJKHO OBITh TBOPYECKHM — HYKHO HE IEPETHCHIBATH TEKCT U3 HCTOYHUKOB, HO MBITATHCS KPATKO
U3J1araTb CBOMMH CJIOBAMM COJEP)KaHUE OTBETA, IIPU 3TOM MAKCHUMAJIBHO €r0 CTPYKTypUPYS U
UCTIONB3YSl CUMBOJIBI M YCJIOBHBIE 0003Ha4YeHus (B 3TOM Bam moMoryT BOIIPOCH! BHIHOCUMBIE Ha
3a4eTHOE TECTUpOBaHUE U 7K3aMeH). KomupoBaHue M 3ayuynBaHHE HEOCMBICIEHHOIO TEKCTa
TPYJOEMKO U 1O OOJIBIIOMY CUETYy HE UMEET [103HABATEIbHON M MpaKTUYeckol neHHoctu. [Ipu
paboTe HaJ KOHCIIEKTOM 00s3aTelIbHO BBIABISIOTCS M OTMEYAlOTCAd TPYAHbIE  JUId
CaMOCTOSITEJIBHOTO U3YUYEHHSI BOIIPOCHI, C KOTOPBIMH YMECTHO OOPAaTUTHCS K NPENOIaBATENIO ITPU
IIOCEIIEHUH 3aHATUH U KOHCYJIbTalU, 1100 B MHAUBUAYaIbHOM nopsake. [Ipu urenun yue6HOI
U HAay4YHOW JHUTEpaTyphl HEOOXOAMMO BCEr/a CIEAWTh 32 TOYHBIM M IOJIHBIM MOHUMaHHEM
3HAa4YCHMs TEPMHUHOB U COJEPIKaHUs IIOHATH, UCIIOIb3yEMBIX B TEKCTE. Beerna cienyer yTouHsITh
3HAYEeHHUS 0 CJIIOBAPSM HITU SHIIUKIONEIUAM, IPH HEOOXO0AUMOCTH 3aIHCHIBATb.

ConpoBox/JIeHHE CaMOCTOSTENBHOW pabOThl CTYIEHTOB MOXET ObIThb OpPraHU30BaHO B
CIenyomux popmax:

— COCTaBJICHUEM WHJUBUJYaJbHBIX IIJJAHOB CAMOCTOSITEILHOM pPabOThl KaXXJIOro U3
CTYZICHTOB C YKa3aHMEM TE€MbI U BUJIOB 3aHATUH, (OPM U CPOKOB IIPEJCTABICHUS PE3YIIbTATOB;

— IPOBEJCHUEM KOHCYJIbTAUUN (MHIMBUAYAIbHBIX WJIM TPYIIOBBIX), B TOM YHUCIE C
NPUMEHEHHUEM TUCTAHLMOHHON Cpe/bl 00yUYEeHHUSI.

Kpurepuii onieHkr 3¢ (HeKTUBHOCTH CaMOCTOSATEILHON PaOOTHI CTYJIEHTOB (JOPMUPYETCS B
X0JI€ IPOMEKYTOUYHOI0 KOHTPOJIS IIPOLIECCA BBIIIOJIHEHUS 3aJaHUI U OCYILLECTBIIAETCS HA OCHOBE
Pa3IUYHBIX CIOCOOOB B3aUMOJICHCTBUS B OTKPHITOM MH(DOPMAIIMOHHONW Cpele W OTpa)kaeTcsl B
npoiiecce GOpMHUPOBAHUS TaK HA3bIBAEMOI'0 «3JIEKTPOHHOTO MOPTHENS CTYyICHTaY.

B cooTBeTcTBUM C 3TUM IIPU MPOBEAECHUH OIIEPATUBHOI'O KOHTPOJISI MOTYT UCIIOJIb30BaThCS
KOHTPOJIBHBIE ~ BOIPOCBI K COOTBETCTBYIOLIUMM  pa3fellaM  OCHOBHOW  JUCLUIUIMHBI
«OnrouHpopMaTuka.

KoHnTponb ocymecTBisercs NOCPEACTBOM TECTUPOBAHMS CTYIEHTOB II0 OKOHYAHHUH
U3Yy4YEHUS TeM Y4EOHON AUCUUIUIMHBI U BBIIIOJIHEHUS! TUChbMEHHBIX KOHTPOJIbHBIX padoT.

CorpoBoXxeHIE CaMOCTOSATEIbHON PaObOThI CTYAECHTOB TaKXKe OPraHU30BaHO B CIEAYIOIINX
dbopmax:

— BBIIIOJIHEHHE CEMECTPOBON KOHTPOJIBHOM pabOoThI 110 UHIAMBHYyaJIbHBIM BapHaHTaM;

— YCBOEHUE, JOTIOJIHEHNE U BHUKaHUE B pa30upaeMble pa3zelibl AUCUUILIIMHBI IPU TOMOIIH
3HAHMUH MOJTy4YaeMbIX IO CPEACTBAM M3YyYEHHUsl PEKOMEHAYEMOM JINTEPATyPhl U OCYILECTBIISIEMOE
yTeM HanucaHus pedepaTuBHbIX padoT;

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

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

— JIEKIIMOHHBIN KypC TUCHMITINHBI « ONTOMH()OPMATHKAY;



— KOHTPOJIbHBIE BOIIPOCHI 10 KAXKJIOMY pa3zeny y4eOHOM TUCIUILINHEI,

— CIMCOK 3a/1a4 110 KaXI0My pa3ziesly y4eOHOM TUCIUIUINHEI.

K cpenctBam obecrieyeHus OCBOCHHS AUCHUIUIMHBI «OnTouH()OpMaTHKa» TaKkKe
OTHOCSTCSI QJICKTPOHHBIE BAPUAHTHI JOTIOTHUTEIbHBIX YU€OHBIX, HAYYHO-TIOMYJISIPHBIX X HAYYHBIX
W3JaHUN 110 JaHHOU TUCIUILINHE.

K mnpaktuyeckuMm 3aHATHSIM HEOOXOIMMO TOTOBHTCS MPEABAPUTEIHHOIO, O Hayaia
3aHATUA. HeoOXoaumMo 03HAaKOMHUTCSI C KpaTKOW Teopuel B PEKOMEHJOBAHHOM 33/JIauyHUKE 10
COOTBETCTBYIOIIEH TeMe W TpopadoTaTh MPUMEPHI PEHICHHA pa300paHHBIX B 3aJ[AYHHKE
yOpaxxHeHuil. Bxojae MoAroToBkH, Tak k€ cleAyeT BECTH KOHCIEKTHpPOBaHHE, a BO3HUKIIKE
BOIIPOCHl 3aJaTh BEIyIIEMYy IPENOJABaTENI0 B Hayajle MPAKTUYECKOTO 3aHITHS WU B
KOHCYJIbTAIIMOHHOM (popme.

K nabopatopHbiM paboTam ciieyeT HOATOTOBUTHCS MPEIBAPUTEIBHO, 03HAKOMHBILIHUCH C
KpaTKOW, HO crHenudUueckol TeopHeH, pa3MEIIeHHOW B COOTBETCTBYIOIICH METOIUYKE.
PexoMeHyeTcss 03HAKOMUTBCS 3apaHee U ¢ METOAMUYECKUMHU PEKOMEHAALMSIMU IO IPOBEICHUIO
COOTBETCTBYIOILIEH JlabopaTOpHOW paboThl, W B ciaydyae HEOOXOIMMOCTH IPOBECTH
MpeABapUTEIIbHbIC PACUETHI.

B ocBoeHuM NUCHUIUIMHBI MHBATUAAMH U JUIAMH C OTPaHUYCHHBIMU BO3MOXHOCTSIMU
310pOBbsl OOJIBIIOE 3HAYEHHE KMEET HMHJAMBHUIyallbHas ydeOHas paboTa (KOHCYJIbTallUU) —
JIOTIOTHUTEIBHOE Pa3bsICHEHHE yueOHOr0 MaTepuara.

NunuBuayanpHble KOHCYJBTAIIMM IO TIPEAMETY SBISIOTCS BaXHBIM  (DakTOpOM,
CIOCOOCTBYIOIUM MHJIMBUIYaIU3allMU O0YUYEHHs U YCTAaHOBJIEHUIO BOCIIMUTATEIHLHOIO KOHTAKTa
MEXIy TpernojaBaTesieM W OOyYaroIIMMCS WHBAIUIAOM WU JIMIOM C OTrPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSL.

7. MaTepuajibHO-TEXHUYECKOe o0ecevyeHne mo JucuuIinae (MoayJi)

HaunmMenoBaHue crieliuaabHBIX
TIOMEIICHUI

OcCHAIIIEHHOCTD CIIEIHaIbHBIX
HOMEILEHU

IlepeueHpb NTUIIEH3MOHHOTO
MIPOrPaMMHOTO 00ECTICUCHHUS

VYueOHbIE ayIuTOpHUN JUIs
MIPOBEJCHUS 3aHATHH JEKIIHOHHOTO

Mebenn: yaebHas medenb
TexHuueckue cpeacTBa O0ydeHUs:

COOTBETCTBYIOIIUM IIPOTrpaMMHBIM

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

tumna (aya. 205c, 209¢ ) JlexnnonHas aymuropusi, | 2. MuHterpupoBanHoe  oducHOE
OCHAIIICHHAs Mpe3eHTaIlMoHHO! | mpmwiokeane MS  Office (©
TeXHUKON  (mpoektop,  dKkpaH, | Microsoft Corporation).
KOMITBIOTEP/HOYTOYK) u | 3. [Iporpammuoe oGecrieueHue A

OpraHusanuu yapaBjisi€eMoro n

obecrieuennem (I10), a Takxke | 6ezomacHoro gocryna B IHTEpHET.

JIOCTaTOYHBIM konuaecTBoM | 4. IIporpamMmHoe obecrniedenue s
mocamounelx  MecT: Ne  209c¢ | Ge3omacHOM paboTsI Ha
(mpoextop EPSON EB-1776W), | xoMmbroTepe - (haftmoBBIH

Ne 205¢ (mpoexkrop SANYO PLC-
SW20A).

AQHTUBHPYC, MOYTOBBI aHTHBHUPYC,
Be0-aHTHBHPYC U CETEBON IKpaH.

5. Cucrema KOMIBIOTEPHON
MaTeMaTUKH MATHCAD c
HCO6XOJII/IMBIMI/I IIakeTaMu
pacIIupeHu (© Parametric
Technology Corporation).

6. Cucrema KOMITBIOTEPHOMN
mareMarriku MATLAB + SIMULINK
¢ HeoOxomuMbMu Tys100kcamu (© The
MathWorks).

VYueOHble ayIUTOpUU i | Mebens: yueOHas Medenb 1. OmnepanuonHas cucreMa MS
MIPOBEACHUS 3aaaTuil | Texaudeckue cpenctBa ooydenus: | Windows (© Microsoft Corp.).
CEMHMHApPCKOTO THIA, TPYIIOBBIX M | AyAnTopusi OCHamieHHas TpeMs | 2. VHTerpupoBaHHOe  oducHOE
WHAWBHUIYATbHBIX KOHCYJBTAllU{, | MEJIOBEIMA  WIM  MapKepHbIMH | mpmiokene MS — Office (O
TEKYILETro KOHTPOJISI U | TOCKaMH, npe3eHTarronHoi | Microsoft Corporation).
MPOMEKYTOYHOMN aTTecTaluy | TEXHUKOM (npoextop, JKpaH,

(ayn. 205c, 206¢c, 207¢, 209¢ ) KOMIBIOTEP/HOYTOYK) u




COOTBCTCTBYIOIIIUM IIPOrpaMMHBIM

obecneuennem (I10), a Takxe
JIOCTaTOYHBIM KOJINYECTBOM
mocagoyHbix  mecT:  Ne  209c

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

3. IIporpammHOE OOecIieueHue st
OpPTaHM3alMH  YIPaBISIEMOTO |
6e3omacHoro gocryna B MIHTEpHET.
4. IlporpammHOe oOecriedeHne s
Ge3omacHO paboThl Ha
KOMIIbIOTEpE - (haitnoBeiid
AQHTUBUPYC, MOYTOBBIH AHTHUBHPYC,
Be0-aHTUBHPYC U CETEBOM IKpaH.

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

6. Cucrema KOMITBIOTEPHON
marematnkn MATLAB + SIMULINK
¢ HeoOxomumbMu Tyst0okcamu (© The
MathWorks).

VYueOHble ayIUTOpUHU st | MeOenb: yueOHas Me0Oenb 1. OnmnepamuonHas cucreMa MS
MpoBeACHUs J1abopaTopHbIX pabor. | Texunueckue cpencrsa ooydenus: | Windows (© Microsoft Corp.).
Jlabopatopust 205¢ JlaGopaTtopusi, ykoMIulekTOBaHHas | 2. VHTerpupoBaHHOe  OQHCHOE
crenuan3upoBaHHOd MeOenbio u | nmpuinoxenne MS  Office (©
TEXHUYCCKHMU cpenctBamu | Microsoft Corporation).
o0y4eHus u pabotsr: | 3. [IporpaMmHOe obecriedeHue [uist
MPE3eHTAIIMOHHON TEXHUKOH | OpraHu3aliy  YIpPaBIIEMOIO U
(mpoekTop, 3KpaH, KoMmbioTep / | O6e3omacHoro gocryma B MHTEpHET.
HOYyTOyK) u cooTBercTByrommM | 4. IIporpaMMHoe obecniedeHue uis
MPOTPaMMHBIM obecnieueHneM | O6e30macHoOit paboThI Ha
(ITO), a Takke [AOCTaTOYHBIM | KOMITBIOTEpPE - (hattmoBBIH
KOJINYECTBOM TTOCAJOYHBIX MECT: AQHTUBHUPYC, MOYTOBBIM AHTHBHPYC,
Ne 205¢ (mpoexktop SANYO PLC- | BeG-aHTUBHpPYC U CETEBOM IKpaH.
SW20A). 5. Cucrema KOMIBIOTEpHOH
MaTeMaTUKH MATHCAD c
HEOOXOANMBIMH MaKeTaMH
pacmmpeHuit (© Parametric
Technology Corporation).
6. Cucrema KOMITBIOTEPHON
maremarriku MATLAB + SIMULINK
¢ HeoOxomumbMu Tys100kcamu (© The
MathWorks).
YueOHbIE ayIUTOpUHN st | Mebenb: yaebHas meOenpb 1. OmnepammonHas cucreMa MS
KYpCOBOTO npoextupoBanns | Texamueckue cpencrsa odyderus: | Windows (© Microsoft Corp.).

(BBIMOJIHEHNUS KYPCOBBIX paboT)

JlaGopatopusi, yKOMITJIEKTOBaHHAsI
CICIMATM3UPOBAHHON MeOeIbio U

TEXHUYECKUMU CpeacTBaMu
o0y4eHus u paboTs:
Mpe3eHTAIlMOHHOM TEXHUKOHU
(IpoekTop, 3KpaH, KOMIIbIOTEp /
HOYTOYK) H  COOTBETCTBYIOIUM
MPOTPaMMHBIM obecrieueHneM
(ITO), a TakKe OOCTAaTOYHBIM

KOJIMYECTBOM ITOCAJIOYHBIX MECT:
Ne 205¢ (mpoekxtop SANYO PLC-
SW20A).

2. WurerpupoBanHoe oducHOE
npunoxkeane  MS  Office (©
Microsoft Corporation).

3. IIporpammHOe OOecrieueHue s
OpraHu3alliil  yNpaBJIsIeMOro U
6e3omacHoro nocryna B MIHTEpHET.

4. TlporpammMHOe oOecriedeHre s
Oe3omacHOH paboTsI Ha
KOMITBIOTEpE - (haftmoBBIH
AQHTUBHUPYC, MOYTOBBI AHTHUBHPYC,
Be0-aHTHBHPYC U CETEBON IKpaH.

5. Cucrema KOMIBIOTEpHOH
MaTeMaTUKU MATHCAD c
HEOOXOAUMBIMH MaKeTaMu

pacmmpeHuit (© Parametric
Technology Corporation).

6. Cucrema KOMITBIOTEPHOM
mareMarriku MATLAB + SIMULINK
¢ HeoOxomuMbMu Tyi100kcamu (© The
MathWorks).




Jis  camocToATenbHOW  paboOThl  OOy4aromIMXCs  MPEAyCMOTPEHBbl  MOMEIICHUS,
YKOMILJIEKTOBAHHbBIE CIEIUATN3UPOBAHHON MEOEbI0, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHHUKOM ¢
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «/HTepHeT» u obecrneueHueM JoCTyna B JIEKTPOHHYIO

UH(POPMALIMOHHO-00pa30BaTEIbHYIO CpEely YHUBEPCHUTETA.

HanmeHnoBanue moMenieHun st
CaMOCTOSATENIEHON PabOTHI

OcHaleHHOCTh TOMEIIeHUH s
CaMOCTOATENLHOM PadoThI

[lepeueHb TUIIEH3MOHHOTO
MIPOrPaMMHOTO O0eCTIeUeHHUs

oOyyJarommxcst oOyyaromuxcst

[Momemenne s camocToATenbHOM | Mebenb: yueOHas meOenb 1. OnmnepamnuonHasg cucreMa MS

paboThl oOyuaromuxcs (untanbHbid | Komrmiekr — crernmanusupoannoit | Windows (© Microsoft Corp.).

3an Hayuawnoii 6ubnmorexn) MeOeTH: KOMIBIOTEPHBIE CTOIBI 2. HWHaTrerpmpoBaHHOe  OQHUCHOE
ObopynoBanue: KoMmmbloTepHas | mpuioxkeane MS  Office  (©
TeXHHKa C noaiimodeHneM kK | Microsoft Corporation).
HHPOPMALNOHHO- 3. IIporpammHOe obecrieueHue At
KOMMYHHUKAIIMOHHOH CeTH | OpraHM3alUM  YIPABIAEMOIO U
«aTepHeTy W pmoctymoM B | Oe3omacHoro moctymna B IHTepHeT.
9JIEKTPOHHYI0  HH(popMaiuoHHo- | 4. [IporpammHoe obecrnieyeHue s
00pa30BaTEIIbHYIO cpeny | 6e3omacHOit paboThHI Ha
00pazoBaTeNbHOi OpraHM3alu, | KOMIBIOTEPE - (haitnoBeiii
BeO-KaMephl, KOMMYHHKAlMOHHOE | aHTUBHPYC, MOYTOBBIH aHTHBHPYC,
obOopynoBaHue, oOecreunBatoliee | BeO-aHTHBHPYC U CETEBOM IKpaH.
JIOCTyIl K ceTu HUHTEpHET | 5. Cucrema KOMIIBIOTEPHOI
(poBogHOE COCJIMHEHHE U | MaTeMaTUKU MATHCAD c
OecnipoBoHOE  COEIMHEHHE IO | HEOOXOIMMBIMU MaKeTaMH
texHoiorun Wi-Fi) pacIIupeHui © Parametric

Technology Corporation).
6. Cucrema KOMITBIOTEPHON

Marematnku MATLAB + SIMULINK
¢ HeoOXomMMbIMU TyJ100kcamu (© The
MathWorks).

[Tomewmenne uisl caMOCTOSTEILHOM
paboTsl o0yyJaromuxcst
(aym._205C )

MebGenb: yueOHas MeOelb
KoMmmekt  cnenuanu3upoBaHHON
MeOeIH: KOMITBIOTEPHBIE CTOJBI
O6opynoBaHue: KOMIIBIOTEpHAs
TEeXHHKAa C IOOKIIOYCHHEM K
HHPOPMAITOHHO-
KOMMYHHKAIIMOHHON
«HTEpHET» M [OCTYIIOM B
9NEKTPOHHYI0  HMH(OPMAIMOHHO-
00pa3oBaTENBbHYIO cpeny
00pa3zoBaTeNbHOM  OpraHU3aluH,
Be0-KaMephl, KOMMYHHKAI[HOHHOE
o0opymoBaHue, 0OeCIICUHBAOIIEE
JOCTyl K  CETH  HHTEPHET
(npoBosHOE coeIMHeHne "
OecnpoBoHOE  COENMHEHHE 10
texHojoruu Wi-Fi)

CETHU

1. OnmnepamuonHas cucreMa MS
Windows (© Microsoft Corp.).

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

3. IIporpammHOE OOecIieueHue st
OpPTaHM3alMH  YIPaBISIEMOTO |
6e3omacHoro gocryna B MIHTEpHET.
4. IlporpammHOe oOecriedeHne s
Ge3omacHOH paboThl Ha
KOMIIbIOTEpE - (haiinoBeiii
AQHTUBUPYC, MOYTOBBIH aHTHBHPYC,
Be0-aHTUBHPYC U CETEBOM IKpaH.

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

6. Cucrema KOMITBIOTEPHON
marematukn MATLAB + SIMULINK
¢ HeoOxomumbMu Tys100kcamu (© The
MathWorks).




