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1.1. llean ocBOeHUS TUCHHUILINHDI

OcHoBHas Oocjab AUCHUIIIIMHBI — (1)OpMI/IpOBaHI/I€ Y MaruCTpaHToB 0a30BBIX TCOPCTUICCKUX
3HAaHUU U MNPAaKTUYICCKUX HABBIKOB, ITO3BOJIAIOIIUX IIPOBOAUTHL MOACIIMPOBAHUEC CUCTEM CBA3H H
O6pa6OTKI/I I/IH(l)OpMaI_[I/II/I, a4 TaKXC TCICKOMMYHHUKAIIUOHHBIX CHCTEM C HCIOJb30BAHUCM
COBPCMCHHBIX OIITHYCCKUX TEXHOJIOTHIA.

1.2. 3agauyv JUCHUAMIMHBI

3amayamMu OCBOCHUSI TUCHUIUIUHBI «ONTOMH(DOPMATHUKaY SBISIOTCS:

— MoJy4yeHue MIyOOKHX 3HAHUH MO0 ONTHYECKOH (pU3HMKe U OoNnTHYecKoil HHPOpMaTHKE,
ONTUYECKOMY  MAaTepuajoBElICHUIO, (GyHKIIMOHATBHBIM ~ yCTPOWCTBAM U CHCTEMaM
onTouH(GOPMaTUKH, TEXHOJIOTUIM (HOTOHUKH,

— nosydyeHue 0a30BBIX TEOPETUYECKMX 3HAHUW UM TMPAKTUYECKUX  HABBIKOB,
MIO3BOJISIOIINX MTPOBOIUTH MOJICTTMPOBAHUE CUCTEM CBSI3H U 00pabOTKH HH(pOpMaIuy;

— nonydyeHue 0a30BBIX TEOPETUYECKMX 3HAHUW W  TMPAKTUYECKUX  HABBIKOB,
MO3BOJIAIOIIMX MPOBOJUTH MOJECIMPOBAHUE TEICKOMMYHUKALMOHHBIX CUCTEM C HCIIOIb30BAHHEM
COBPCMCHHBIX OIITHYCCKUX TGXHOHOFHﬁ;

— U3Y4YEeHHE COBPEMEHHBIX CpPEJCTB MHUHHUATIOPHU3AIUS W HHTErpalus ONTHYECKUX
AJIEMEHTOB M YCTPOICTB;

— U3y4YeHHE  BO3MOXKHOCTEH  CO3aHHUA  MHOTO(PYHKIIMOHATbHBIX  ONTHYECKUX
MaTepuasoB U CUCTEM;

— U3YyYEHHE METOJIOB MEPEBO/Ia aHAIOTOBBIX ONTHUECKUX YCTPOHUCTB B IIU(POBEIE;

— MCCJICIOBAHME BO3MOXHOCTEH pPa3pabOTKM KOMITBIOTEPHOM TEXHHUKH HOBOTO
MOKOJICHUSI.

1.3. MecTo AucuuninHbl (MOAYJIs) B CTPYKType 00pa3oBaTe/ibHOM NPOrpaMMbl

Hucuumnuuna b1.B.JIB.01.01 Onroumndopmatuka sl MarucTparypbl MO HAaNpaBICHHUIO
11.04.02 MHPOKOMMYHUKAIMOHHBIE TEXHOJOTHMH M CHUCTEMBI CBsi3u (mpodwmib: Onruueckue
CHCTEMBI JIOKAaIlW, CBS3M M 0O0pabOTKM WMH(POpPMALMK) OTHOCHUTCS K BAapHUATHBHOM 4YacTH OJOKa
1.« Iucturanael (MOAYIIN)» y4eOHOTO IJIaHa.

JlucuurimHa omupaeTcsi Ha 3HAHUSA, YMEHUS W KOMIIETCHIIMH, MPUOOPETEHHBIE MPHU
NOJYYeHUH TEPBOM CTYNEHH BBICIIErO oOpa3oBanus. Kpome Toro, mucuuruinHa Oasupyercs Ha
YCHEUITHOM YCBOCHHMM CONMYTCTBYIOIIMX JUCUMILUIMH: «METOabl MOAEIUPOBAHUS U ONTHUMHU3ALUNY,
«OnTryeckoe MaTepraioBeICHUE», «3aluTa HHPOPMAIUH B CBSI3N.

B pesynbrare nzyueHust HaCTOSIIENH TUCIUIUIMHBI MAarUCTPAHThI OJKHBI TOTYYUTh 3HAHUS,
UMEIOIINE HE TOJBKO CaMOCTOSITENIbHOE 3Hau€HUE, HO U oOecreyuBaronme 0a30BYI0 MOIATOTOBKY
JUIsL YCBOGHMS psiia MOCIHEAYIOIIMX IUCUUIUIMH, CBA3AHHBIX C KOHKPETHBIMH MPHIIOKEHUSIMU
METO/IOB TIepeiaun, pruemMa, 00paboTKH, OTOOpaKEHUS U XpaHEHUS! HH(OPMAIIMHA ¥ OTHOCSIIUXCS
K 0Oa3zoBoii m BapuaTHBHOM YacTssM moxayns bl. Ilommmo sToro, oHa sBisercss 06a30BOM uis
IPOBEJCHUS HAayyHOM pabOThl MarucCTPaHTOB, JUISl IMPOXOXKACHHUS HAyYHO-HCCIIEIOBATENbCKON U
MIPOU3BOACTBEHHOMN MPAKTHUK, & TAKXKE JUIsl OJTOTOBKU MaruCTepCKoOu JuccepTaliy.



[Iporpamma AMCUUTUIMHBI

«OnTonHpopMaTHKa»

COIJIACYEeTCSl CO BCEMU Y4e€OHBIMU

nporpaMMaMy JUCHUIUTMH 0a30BOW M BapHMATHBHOM dacTeil Moxyns (mucuuminsabl) b1 ydeGHOTO

IJ1aHa.

1.4. IlepeyeHb NJAHMPYEMBbIX pe3yJbTATOB OOy4YeHHUS MO JAUCHMILIMHE (MOAYJIIO),

COOTHECEHHBLIX C INIAHUPYEMBIMHU peE3yjJdbTaTaMU O0CBOCHUSA 06pa30BaTeJ’[bHOI7l nmporpaMmmbl

N3yuenne nanHoW y4yeOHOW AMCUMILIMHBI HAMpaBieHO HA (GOPMUPOBAHUE Yy 00yUaIOIIUXCS
npodeccuonanbHbIX komnerenuui: [TK-3, TTK-8.

HNunexc Conepxanue B pesynbrare nzyuenus: yueOHON AUCHUIIIMHBI
he KOMIIETE KOMIICTCHITUH o0yyJaroImuecs 10JIKHbI
/T 130002078 (unu eé yacTH) 3HATH yMeTh BJIA/IETh
1 |IIK-3 | cmocoOHOCTBIO K | — COBpEMEHHBIE — MPUMEHATH | — METOAaMH 1
EKTUPOBAHUIO, IIPOH- | IIPUHIUITBI Ha MPAKTHUKE | HABBIKAMU
TCIBCTBY, MO IOCTPOCHUS U COBPEMEHHBI | MCIIOJIL30BAaHUSI
u JKCIIIyé  MH-| pabOThI CUCTEM € TIPMHIOMIIBI | KOMIIBIOTEPHBIX
TEXH YECKHX C] ONITHYECKOil u METO/IbI | crcTeM
1 pOKOMMYHH:! nepenayy, IIPOCKTUPOBA | IPOEKTUPOBAHUS
HalpasJIAIO0IIH a- | 06paboTKH, HUA U UCCIIEI0OBAHUS
nepeiaun HHd XpaHEeHus, 1 pacyeT? nazepHoii,
ouH OTOOpaXKCHHS U ONTHKOMH(OP | ONTHYECKOH,
3alUTHI MAaIlMOHHOH TCJICKOMMYHMKAIL
uHpOpMaLIUH; — Tex- WOHHOU U
OCHOBHBIE HUKH; BBIYUCIIUTEIILHON
TEHJICHLIUU U TEXHUKH,
HarnpaBJICHUS ONTHYECKHUX
pa3BUTHS JIA3€PHOM, MaTepHuasoB U
OIITHYECKOM TEXHOJIOTUH; —
TEXHHKHU, METOJIaMH
OIITUYECKOTO pOBCACHUA
MaTepHaIOBEICHHUS, OHTHKO‘bqueCKU
ONTUYECKUX U HX UCCIICIOBAHUI
UH(}pOpMaAITMOHHBIX Y U3MEPEHHUI;
TEXHOJIOTHH; —
MaTeMaTHYeCKUM

anmapar u 0a30BbIC
SI3BIKH
IPOTPaMMHUPOBaHUS,
TUIIOBBIC
POTPaMMHbBIC
IIPOIYKTHI,
OpPUEHTHPOBAaHHBIE
Ha peIeHune
HAYYHBIX U
NPUKJIAIHBIX 3a/1a4
(GOTOHMKHU U
ONnTOMH()OPMATHKH;




2 | IIK-8 | roTOBHOCTBIO - MPUHIIUIIBI - pemar} — o0nMMu
HCIIOJIb30BATh MOCTPOEHUS U MPAKTUYCCKH | TPaBUJIAMH H
COBPEMCHHBIC paboTBI CUCTEM e 3a/1a4M, | MeTogaMHu
JOCTHKCHHSI HAYKU U | OIITHYECKOM CBSI3AHHBIE C | ganajkw,
nepeaoBbIe nepeavn, mpuema, MPOCKTHPO- | yacrpoiiky u
MH(POKOMMYHUKAIIMO | 00pabOTKH, BAHHEM ¥ skcrutyatauun
HHBbIE TEXHOJOI'MH, | XpPaHECHUS i .

> | Xp : ) pa3paboTKOI YCTPOICTB U
METO/bI IIPOBEJICHHS | OTOOPAKEHUS U
TeopeTquEKHx u o caeren CHCTEM (OTORUKH
3aI{UTHI
9KCIEPUMEHTANBHBIX | HHPOPMAIINH; OITOSIKIPO | m
P . PMALIL HHKH 1| onronndopMaTuky.
MHTETPANBHO | _ papricamu
Hay4YHO-
TEHICHIUN U - .
HCCIIEI0BATEbCKUX 1 OLITHKH, IPUMCHCHHA
HaTPaBIICHUS
pabotax B 06macTu . II0JIy4CHHBIX
pa3BHUTHS Ja3EPHOH, IS U—
UKTunCC OIITHYECKOIi, peT!
3HAHUM IS
TEJICKOMMYHUKAIIMOH
. pelreHus
HOH U
. KOHKPETHBIX
BBIYUCIIUTEIHHOM
MIPUKJIATHBIX 3a7a4.
TEXHHKHU,
ONTHYECKOTO
MaTepHaIOBEICHHS,
ONTHYCCKUX U
WH(}pOpMaAITMOHHBIX
TEXHOJIOTHIi;
— TIPUHITUTIBI

MOCTPOESHHSI, METOIbI
MPOEKTUPOBAHUS U
pacuera
ONITUKOMH(OPMAITOHH|
Ol TEXHUKH.

2. CTpyKTYypa H coJiep:KaHue JUCIUIIIHHbI

2.1. PacnipenesieHue TPy10EMKOCTH JUCHUILJIMHBI 10 BUAAM padoT

OOmast Tpyno€MKOCTh JUCHHUIUTHHBI COCTaBIISET

3 3au.

ca.

( 108 wyacoB), ux

pacnpenesieHre 1o BUIaM padoT MPEICTaBICHO B TabmuIe (0151 cmydenmos ODO).

Bun yue6noit paboTbl Bcero CemecTtpsbl
4acoB (gachr)

9
KonTakTHasi padoTa, B TOM yHcJIe:
AyauTopHble 3aHATHSA (BCero): 42 42
3aHATHS JEKIMOHHOTO TUIIA 14 14
JlaGopaTopHble 3aHITHS 28 28
3aHATHSI CEMUHAPCKOTO TUIA (CEMUHAPHI, MPAKTHUECKUE
3aHSTHS) - -




HNnas koHTaKkTHAsi padora:
Kontpons camocrositensHoit pabotst (KCP) - -
[Ipomexyrounas arrectauus (UKP) 0,3 0,3
CamocTosiTe/IbHAsA padoTa, B TOM 4ncIe:
Kypcosas pabota — —

[IpopaboTka yueOHOro (TEOPEeTHUECKOr0) MaTepuana 12 12
BrimosHeHNe HHIMBUTYyaTbHBIX 33JaHUH (ITOATOTOBKA 6 6
COOOIICHUH, TIPEe3EHTAINN )
Pedepar 9 9
[ToaroroBka K TeKyiieMy KOHTPOIIIO 12 12
KonTpoJn:
[ToaroroBka k 3K3amMeHy 26,7 26,7
O0mas Tpya0eMKoCTb qac. 108 108
B TOM YHCJIe KOHTAKTHAsA 23 2.3
paborta
3a4. e]l. 3 3

[Mpumeuanne: KCP — konTpons camocrositensHOl padoTsl, UKP — mpomexxyTounas aTre-
CTaLus.

KonTakTHas pa60Ta pu IMPOBCACHUU y‘lCGHHX 3aHATHH 10 JUCHHUITIIIMHEC
((OHTOI/IH(bOpMaTI/IKa» BKJIIOYAeT B ceOs: 3aHATHSA JICKOMOHHOI'O THIIA, J'Ia60paTOpHHe paGOTH,
T'pYHIIOBBIC U NHAUBUAYAJIbHBIC KOHCYJIbTALIUW,; IIPOMEIKYTOUHAS aTTCCTAllN B YCTHOﬁ (bopMe.

2.2. CTpyKTYypa AUCHUNIMHBI

Pacnipenenenue Bu1oB yueOHOM pabOThI U UX TPYJOEMKOCTH 110 pa3jienaM JUCIUIINHBI.
Pazyensl (TeMBbl) TMCIUTUIMHEL, U3y9aeMble B9 cemecTpe (ounas ¢popma):

KomnuuecTBo yacos
No Bneaynur
HauMmenoBanue pasnesnos (Tem) AyauTopHast OpHAS
/1 Bcero pabora KCP P
pabora
J | 113 | JIP CPC
1 |DnemenrtHas 6a3a BOIHOBOIHOMN
dboToHHMKHU. THTETpaIbHO-ONITUYECKHE 36 4 22 10
BOJIHOBO/IBI
2  |DneMeHTHas 0a3a BOJHOBOIHOM 20 4 6 10
¢dorornkn. OnTHYECKHE BOJOKHA
3  |OnTrueckue CUCTEMBI 3aITMCH U 13 4 9
XpaHeHus1 nHOopMaIuu
4  |IlepcrieKTUBBI pa3BUTHS (POTOHUKH U 12 ) 10
ONTOMH(POPMATHKHU
[Ipomexyrounas arrectauus (UKP) 0,3
[ToaroroBka k 3K3ameHy 26,7
HrToro no mucuumjinHe: 108 14 28 39




[Mpumeuanue: JI — nekuu, [13 — npaktuueckue 3ansatus / cemunapsl, JIP — maboparopHsie
3ansatusi, CPC — camocrositensHas padora cryaenra, KCP — koHTponbs camocTosiTenbHON paboThl,
HKP — npomexyTodyHas arTecTanusl.

2.3. Conep:xanue pa3iesoB (TeM) TUCHUIIMHBI

2.3.1. 3aHATHA JeKIUOHHOI0 TUIIA

Ne Haumenosanue dopma TEeKyIIEero
Copepxanue pazaena (Tembl)
n/n | paszaena (TeMbl) KOHTPOJIS
1 |DnemenTtHas 6aza Knaccudukanus u o0mipe cBOHCTBa OTBETHI HA
BOJIHOBOJIHOM ONTHYECKUX BOJIHOBOJIOB. TE- 1 TM-MoOnbI B KOHTPOJIbHBIE
(pOTOHHKH. ACUMMETPUYHOM IUIAHAPHOM ONTHYECKOM BOTIPOCHI;
b
MHTerpanbsHOONTH [BOITHOBOAE. DPOEKTHBHBIN 110Ka3aTellb BEITTOTHEHIIE
MPETOMIICHUS] BOTHOBOIHBIX MO
yecKre BOJIHOBOIbI P i\ 1, NPaKTHYECKHX
s pexTHBHAL TITyONMHA TPAJAUEHTHOTO .
3aJlaHui;

BOJIHOBO/IA, MOJISIpU3aIist MoJ1. BorHOBOHEIE
MO/IbI ITAHAPHBIX U KaHATBHBIX TPATUCHTHBIX
BOJTHOBO/10B. HopMUpoBaHHbIe epeMennble. | HOM J1a00paTOPHOM pa-
Meron 3pdekTHBHOTO TTOKa3aTes 00Te; TECTUPOBAHUE;
IPETIOMIICHUS. pedepar
[TaccuBHBIC M AKTUBHBIC KOMITOHEHTBI
HWHTETPAIbHO-ONTHYECKUX CXeM. BBOI-BBIBOJI
U3ITy4CHUS B MHTETPATLHO-ONTHYCCKUC
cxeMbl. MTHTerpaabHO-ONTUYECKUE YCTPOUCTBA
U ONITUYCCKUE HHTETPATbHBIC CXEMBI JIJIS
CHCTEM Tiepeiaun U 00paboTKu HH(OpMAITHH.

OTYCT I10 BBIIIOJIHCH-

2 |OnemeHTHas 6a3a |PuU3NYECKUE OCHOBBI PACIIPOCTPAHEHUS OTBETHI HA
BOJTHOBOJTHOM U3ITyYCHHS B ONTUYECKUX BOJTHOBOJAX U KOHTPOJILHBIE
(OTOHHKH. ONITUYECKOM BOJIOKHE. MHOTOMOJIOBBIE H BOIIPOCHI;
Onrtuyeckue OJTHOMOJIOBBIE, CTYIIEHYAThIC U TPATUCHTHBIC BEITOTHELHE
BOJIOKHA OIITHYECKHE BOJIOKHA. HHciIoBas aneprypa. NPAKTHIECKIX

WNudopmannonnas eMKOCTb ONTHYECKOTO
BOJIOKHA. Bujpl aucnepcun. DHepreTuyeckue
IIOTEPU B ONITUYECKUX

3aJIaHHi;
OTYET IO BBIIOJIHEH-
HOM J1abopaToOpHOU
paboTe; TeCTUPOBaHUE;

BOJIOKHAX. pedepat
3 |OnTtuueckue ApXxuBHas ONTUYECKAS MMaMSITh, ONITUYECKHE OTBETHI HA
CHCTEMBI 3aITUCH U |IUCKU ¥ MEXaHU3MBI 3aIMCH HH()OPMAITHH. KOHTPOJILHBIE
XpaHEeHUs l'onorpaduueckue cuCTeMbI 3aIUCH 1 BOTIPOCHI;
uHpOpMauu xpaHenus nHpopmanuu. [IpuHIUT KEHCTBUS U BEITOIHEHHE
ycrpoiicTBa. KoMmoHeHTHI rojorpadudeckoit NPaKTHYECKHX
namsTd. Martepuansl Juist 00beMHOI 3alaHIiL;
rosiorpadun. 2D- u 3D-cucteMsr 0TOOpakeHus X
TECTUPOBAHUE;
uHpopmanuu. [lepcriekTuBEI cucTeM
pedepar

ONTUYECKOM 3anuCcH UH(DOPMALIHH.




4 HepCHeKTI/IBLI HpeL[eJILI erMHHeBOﬁ TE€XHOJIOTHH U OTBECThI Ha
Pa3sBUTHUA 3JI€I<TpOHHOI71 KOMHLIOTepHOﬁ TCXHUKHU. KOHTPOJbHBIC
(bOTOHI/IKI/I u Bos3moxxHocTH n MEPCICKTUBLI pa3BE/ITI/IH BOIIPOCHI;
OHTOI/IH(bOpMaTI/IKI/I OHTOI/IH(bOpMaHI/IOHHBIX TCXHOJIOTHUH. BBITIOJIHEHHE

bucrabuiabHble ONTHYECKUE U IPAKTUYECKHX

OIITOJICKTPOHHBIE 3IEMEHTHI. [lepcrieKTHBBI
CO3JJaHUSI ONTUYECKUX U ONTOIIEKTPOHHBIX
KOMITBIOTEPOB.
@®OTOHHO-KPUCTAIUTUIECKUE CTPYKTYPHI U
UX MPUMEHEHHE B ONITOMH(POPMATHKE.
[lepcneKTHBBI pa3BUTHS TOJIOTPAPUIECKIX
CHCTEM ONTOUH(OPMATHKH.

3ananuii; pedepar

2.3.2. 3aHATHA CEMHMHAPCKOIO THIIA

CornacHo yueOHOMY IUIaHY CEMUHApCKUe 3aHATHs 110 yueOHoi aucuuminbe b1.B.J[B.01.01
«OnTonH(popMaTHKa» HE IPETYCMOTPEHBI.

2.3.3. JlabopaTopHble 3aHATHS

Ne HaunmenoBanue Koi-Bo Popma
i s () HanmenoBanwue 1abopaTopHbIX paboT 4ACOB TEKYILETO
KOHTPOJIS
1 |DnementHas  ©0aza|YucineHHBIH pacuer 3P PEKTHBHBIX
BOJIHOBOJTHOM MoKa3areyie MpeJIOMIICHUS! BOJIHOBOIHBIX Otuet no
(OTOHHKH. MOJT IJIaHAPHBIX BOJIHOBOJIOB C 12 1abopaTopHOit
WHTerpanpHOONTHYE |TPAAUEHTHBIM — TpOQHIeM  MOKa3aTems pabore
CKH€ BOJIHOBOJIbI PEeNOMIICHUS
2 |DOnementHas  0asa|YucneHHbII pacyer 3¢ PEeKTUBHBIX
BOJIHOBOJIHOM MoKa3aTesneld MPeToOMIICHUS BOJHOBOIHBIX Otuer o
(OTOHUKH. MOJ KaHaJbHbBIX BOJIHOBO/IOB c 10 nabopaTopHOH
WuTerpanbHOONTHYE | OAHOMEPHBIM — TPATUEHTHBIM  MpOQuiieM pabore
CKH€ BOJIHOBOJIbI MOKa3aTesl MPEIOMIICHUS 1(X)
3 |OnementHas  6a3za|llporpamma YHCIEHHOTO pacuera
BOJIHOBOJIHOM 3¢ dexTUBHOrO MoOKa3aTeNsl MPeTOMIICHUS
(OTOHUKH. dbyHIaMEHTaIbHON ~ BOJHOBOJHOM  MOJIBI Oruer o
OnTuueckue LPo1 01HOMOJIOBOTO ONTHYECKOTO BOJIOKHA 6 nabopaTopHoit
BOJIOKHA co CTYIIEHYAThIM npodunem u pabote
MHOTOMOJIOBOI'O ONTHYECKOI'O BOJIOKHA C
TpaJueHTHBIM IpoduieM
Hmoeo: 28
Meroan4yeckue ykazaHus K JJa0OpaTOpHbIM padoTamM
JlaGopaTtopHble pa®OTHI BBIIOJIHSIOTCS B MYJIBTHUMEAMWHOM KIJIACCE  CIEIHATbHBIX

JUCHUIIIINH B HHH(CHCpHO—MaTeMaTHqCCKOﬁ cucreme MATHCAD c ucrojib30BaHuEM BCTPOCHHLIX
8



B OTy CHCTEMY CpEACTB MpPOrpaMMHPOBAaHUS U TpapUUecKOW BH3yalM3alldU pPE3yJIbTAaTOB
YHUCJIEHHBIX PaCcYETOB.

[To utoram BbINOJIHEHUs KaXJ0H Ja00paTOpPHOI pabOThl CTYJEHT COCTaBISET MOAPOOHBII
NUCHbMEHHBIA OTYET W 3aBEPIICHHBI NMPOrpaMMHBIA KO B (hopMaTe KOMIBIOTEPHOW CHCTEMBI
MATHCAD (¢aiin *.xmcd), onupasch Ha KOTOpBIA JOIDKEH B Oecene ¢ mpenojaBareieM
IPOJEMOHCTPUPOBATh 3HAHUE TEOPETUUECKOIO U 3KCIEPUMEHTAIBHOIO MaTepuaa, OTHOCSIIErocs
K pabore. IlpoBepka 3HaHMI CTyaeHTa OCHOBaHa Ha KOHTPOJBbHBIX BOINPOCAX, NMPUBEAECHHBIX B
onucaHu pabOTHl M JIONOJHHUTENBHBIX BOIMPOCAX, KACAIOMIMXCS COOTBETCTBYIOIIMX pPa3/ieiioB
OCHOBHOM JTUCHMIUIMHBI «KOMIBIOTEpHBIE TEXHOJIOTMHM OOpabOTKM W aHaimM3a JMJaHHBIX B
TEJIEKOMMYHUKALIUAX).

2.3.4. [IpuMepHasi TeMAaTHKa KyPCOBBIX PadoT (IIPOEKTOB)

CornacHo y4eOHOMY IUIaHYy KypCOBBIC pa0OTHI (IIPOEKTHI) MO JAHHOW IUCIUIUIHHE HE
PEyCMOTPEHBI.

2.4. IlepeueHb y4eOHO-METOAUYECKOr0 oO0ecriedeHHs ISl CaAMOCTOSITEIbHOI PadoThI
00y4aroIUXCsl M0 TUCHUIIHHE (MOTYTI0)

Ne [lepedyenp yaeOHO-METOMUECKOTO 00ECTICUSHHSI JUCIUTUTHHBI

Bung CPC o
/o TI0 BBITIOJTHEHUIO CAMOCTOSITEIILHOW PabOThI

1 | IIpopaboTka yueGHOTO

(TEOpPETUYECKOTO)
marcpuralia MeTtoandecknue peKOMEHIAIMH 10 OPTaHU3AINH U BBITOJTHEHUIO
CaMOCTOSITEIbHON pabOThI CTYACHTOB [UIsi OaKaJaBpOB HAIIPABICHUS
P T — nonrotoBku 11.03.02 «MHDOKOMMYHUKAITMOHHBIE TEXHOJIOTHN 1
VHIUBUYaIbHBIX CHCTCMEL

o CBSI3M» M MAarucTpoB HampapneHwst moarotoBku 11.04.02 «Muadokommy-
3a1aHui (MOAro-

TOBKA COO6HI€HHI>1, HHUKaAIlMOHHBIC TCXHOJIOTUHU U CUCTEMBI CBA3H»

Ipe3eHTaLNN)
3 Pedepar
No [lepeyenp yueOHO-METOIUYECKOTO 0OECTIeUeHUS
/_ HaumenoBanue pa3zzaena (Tembl) JUCLUIIIIMHBI 10 BBIIIOJIHEHHUIO
i CaMOCTOSITENIbHOM PaOOTHI
OnemeHTHast 0a3a BOJIHOBOJIHOMN l. Matepuaisl U TEXHOJIOT U
1 (doTOHUKH. MHTETPAJIbHON U BOJIOKOHHOW ONTHUKH [DJIEKTPOHHBIN
HuTerpansHOONTHYECKHE pecypc]: yue6. nocobue / A.W. Urnatees [u ap.]. —
BOJIHOBO/IbI OnektpoH. aaH. — Cankr-Ilerepoypr: HUY UTMO,
2 |DnemeHTHas 0a3a BOJIHOBOAHOM 2009. — 78 ¢. — Pexum gocryma:
(poronmku. OnTHYECKHE BOIOKHA https://e.lanbook.com/book/43662
3 OnTuyeckue cUCTEMBI 3alUCH U 2. [TanoB M.®D. @usnyeckne OCHOBBI
XpaHeHHus HHPOPMALUN




[TepcriekTuBBI pa3BuTHs (HOTOHUKU
U ONITOMH(OPMATUKU

dboTtoHuku [DneKTpoHHBIA pecypc]| : yuebd. mocobue /
M.®. IlanoB, A.B. CooMOHOB. — DJEKTPOH. JaH. —
Cankrtllerepoypr: Jlanb, 2017. — 564 c. — Pexum
nocryma: https://e.lanbook.com/book/92656

3. IIpoxopos B.II. MopaenupoBanue
(U3UKOTEXHOJOTHYECKUX IapaMEeTPOB  ONTHYECKHUX
HOHOOOMEHHBIX BoJIHOBOJOB / IIpoxopor B.II.,
SlkoBenko H.A. — Kpacnomap: KyOGaHckuii roc. yH-T,
2014.

4, Canex b., Teiix M. Ontuka u
¢doronuka. [TpuHiuner u npumenenns. B 2 1. Ilep ¢
auri. B.JI.Jlep6oBa. — Jlonronpyausiii: M3narensckuit
Hom «MuaTennext», 2012.

5. CugopoB A.M. OcHOBBI (POTOHUKH:
(du3nUecKre TPHUHLUIBI U METOIBl IPeoOpazoBaHUs
ONTUYECKUX CHUTHAIOB B YCTPOHCTBaX (POTOHUKHU
[DnexTpoHHBIN pecypc]: yuebd. mocobue — DIeKTPOH.
nan. — Cankr-IlerepOypr: HUY UTMO, 2014. — 148 c.
— Pexxum pgocryna:

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

6. bappibun  A.A.  DrnexTpoauMHAMHKa
BOJIHOBEAYUIUX CTPYKTyp. Teopusi BO30OYyXKACHUS U
CBSI3M BOJIH [DJIEKTPOHHBIN pecypc| — DIEKTpOH. J1aH.

— Mocksa: ®@usmatiur, 2007. — 512 c¢. — Pexum
nocrymna: https://e.lanbook.com/book/2106
7. UrnaroB, A.H. OnrosnexktpoHuka u

HaHOQOTOHMKA: y4ed. mocobue [DIeKTPOHHBIN
pecypc] — Dnekrpon. nad. — CII6: Jlanb, 2017. — 596 c.
— Pexxum noctyma: https://e.lanbook.com/book/95150
8. Jlapkun A.U., IOy ®@.T.C. KorepenTtHas
¢doronuka. M.: BUHOM. Jlaboparopust 3Hanwmi, 2009.

9. IlanoB M.®. O®usznyecke OCHOBBI

HMHTErpajbHOU onTUKU. — M.: Akagemusi, 2010.

10.  Cugopo  A.N. Marepuansl U
TEXHOJIOTUM  HMHTETPAaJbHOM  ONTUKU.  YueOHoe
nocodue, Kypc JIeKIHi [DIeKTpOHHBIN pecypc]: yueo.
nocobue / A.M. CwumopoB, H.B. Hukonopos. —
OnektpoH. aaH. — Cankr-Ilerepoypr: HUY UTMO,
2009. — 107 c. — Pexum gocryna:

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

11. Cunopos AN. Marepuaisl u
TEXHOJIOTUU  BOJIOKOHHOW  ONTHKH:  OITHYECKOE
BOJIOKHO I CHUCTeM Tepefadd  uHDopMamuu
[Onextponnsiii  pecypc] / A.M. Cumopos, H.B.
HukonopoB. — DOnektpon. gan. — Cankt-IlerepOypr:
HNY UTMO, 2009. — 95 ¢. — Pexxum gocrymna:

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

10




Y4eOHO-METOINYEeCKUEe MAaTEePUAIIbI Uil CAMOCTOSTEIBHON pabOThl O0YYAIOIIUXCS U3 YHCIIA
WHBAJIUIOB M JIMII C OTPAaHMYCHHBIMH BO3MOXHOCTsMH 310poBbsi (OB3) mpemocraBistoTcst B
dopmax, aganTHPOBaHHBIX K OTPAHUYCHUSAM MX 370POBbs M BOCIIPUATHS HHPOPMAIIHH:

J1J1s1 JIAI] C HAPYIICHUSIMH 3PCHHS

— B I1e4aTHOM (hopMe YBEIMYCHHBIM MIPUPTOM, — B POPME DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JIMIL C HAPYIICHUSIMH CITyXa:

— B miedaTHoM hopme,

— B (popMe DIIEKTPOHHOTO JIOKYMEHTA.

J1J1st JIU1 ¢ HApYIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO amiapara:

— B miedaTHoM hopme,

— B (popMe DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIEpEYCHb MOXET OBbITh KOHKPETU3UPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH

B mporecce npenogaBanus AMCHUTUIMHBI UCTIONB3YIOTCS CICIYFOIINE METOIBI:
- JICKIINW;
- MpOBeICHUE JTa0OPATOPHBIX 3aHSATHIA,
- OIpoC;
— MIPAKTUYCCKHE 3a/IaHUS;
- TECTUPOBAHUE;
— 3amuTa Jab0paTOPHBIX padoT;
- KOHCYJIBTAIIMH C TIPENOaBaTEIeM;
- caMmocTosiTeNbHas paboTa CTy/IeHTOB (M3y4eHHE TEOPETHUECKOro MaTepHara,

MOJTOTOBKA K  JTA0OPaTOpPHBIM  3aHSATHUSM,  BBINIOJHEHHUE  JOMAINIHUX paboT U

WH/IMBUIYIBHBIX TUTIOBBIX PACYETOB, IIOJIOTOBKA K OMPOCY, TECTUPOBAHUIO U IK3AMEHY ).

Jis  mpoBeleHHMS BCEX JICKIMOHHBIX W JIAOOPATOPHBIX  3aHATHH  HCIOJB3YIOTCS
MYyJbTUMEANHHBIE CPEJCTBA BOCIPOM3BEACHHS AKTHUBHOTO  COACPKHMOIO, IO3BOJISIFOIICTO
CJIyIIATENI0 BOCIPUHUMATH OCOOCHHOCTM HM3Yy4aeMOr0o Marepuaia, 3adacTyl0 HIPAIoIIHe
peLIaoIIy0 pOJib B NOHUMAHWM W BOCHPUATUH, a TaKke (HOpMUPOBaAHHH MPOPECCHOHATBHBIX
KOMIIeTCHIMIH. VHTepaKkTUBHBIC ayJUTOPHBIC 3aHATHA C HCIOJIB30BAHUEM MYJIbTHMEIUIHBIX
CUCTEM TMIO3BOJISIIOT AKTUBHO W 3(PQEKTUBHO BOBJICKATH YYAIIUXCS B YYCOHBIH TIpoIecc H
OCYIICCTBIIATE OOpaTHYIO CBS3b. [IOMHMO 3TOro, CTAaHOBHUTCS BO3MOXHBIM 3(QeKTUBHOE
00CYXJICHUE CJIOXKHBIX U JIUCKYCCUOHHBIX BOIIPOCOB U MPOOIIEM.

[IpoBenenne  Bcex  3aHATHH  JTa0OPATOPHOTO  TPAKTHKYMa  MPEAYCMOTPEHO B
CHCIUAIM3UPOBAHHOM  Y4eOHOM «MYyYJIbTUMEIHIHOM KJIacCe CIEUUATbHBIX  JUCIHILIAHY,
CHa0)KCHHOM BCEM HEOOXOIUMBIM O00OpYIOBAaHHEM, KOMIIBIOTEpAMH M JKCIEPUMEHTAIbHBIMU
ycTaHOBKaMH JUTs 9 PEKTUBHOTO BBITIOJIHEHUSI COOTBETCTBYIOIINX JIAOOPATOPHBIX PadoOT.

[To uroram BBIOJIHEHUS KXI0W J1a0OpaTOPHON PaOOTHI CTYIEHT COCTABISET MOAPOOHBIN
NUCHbMEHHBIA  OTYET, ONHUpasCh Ha KOTOPBIA JIOJKEH B Oecele ¢  MpernojaBareieM
MPOJICMOHCTPHPOBATH 3HAHKE TEOPETUIECKOTO M IKCIICPUMEHTAIBHOTO MaTepuaa, OTHOCSIIETOCS
K pabote. IlpoBepka 3HAHUI CTyIEeHTa OCHOBaHA Ha KOHTPOJBHBIX BOIPOCAX, NMPUBEIACHHBIX B
ONMHMCAaHUM PabOThI W JIOMOJHUTEIBHBIX BOIPOCAX, KACAIOMIMXCS COOTBETCTBYIONIMX pa3JeiioB
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OCHOBHOHM jauciumuinHbl  «OnTonHpopmaruka». [locie BeimonHeHHs Tab0paTOPHON pabOTHI

CTYJIEHT NPEJOCTABIISIET OTKOPPEKTUPOBAHHBIN B XO/€ 3AIUTHI INCHEMEHHBIA OTYET O HEH.

JlononuurenbHast Gpopma KOHTPouist 3(G(HEKTUBHOCTH YCBOCHHSI MaTepuaia U IpUoOpeTeHUs

IMMPAKTUYCCKUX HABBIKOB 3aKJIIOYaCTCAd B OTKpBITOfI HHTepaKTHBHOﬁ 3alIuTC pa6OTBI Ha YCTHOM

BBICTYIUICHHM IE€pe]l ayIUTOPUEH COKYpCHHMKOB. B 3TOM ciyyae 3ammra NpOXOAUT B PEXKHUME

KpaTKoro JI0KJIaa Ha KOH(PEPEeHIINH.

IIo I/13yT-Ia€M0ﬁ AUCHUIINIMHE CTyACHTaM HNPCAOCTABIIAACTCA BO3MOXHOCTL  OTKPBITO

ITIOJIB30BAaTbhCA (B TOM YHCJIC KOIIMPOBATH HA JIMYHBIC HOCHUTCIIN I/IH(l)OpMaI_II/II/I) IoAroTOBJICHHBIMH
BEAYIIUM JaHHYIO JUCHUIIIMHY IMPEIOAAaBaATCIIEM MaTCpralaMi B BUAC IJTEKTPOHHOI'0O KOMIIJICKCA
COITPOBOK/ICHHUSA, BKIIFOUYAIOLICTO B cebs:

- JIEKTPOHHBIC KOHCIICKTHI JICKIIHH;

- AJICKTPOHHBIE TUIAHBI MPAKTUICCKUX (CEMHUHAPCKUX ) 3aHATHIA,

- AJICKTPOHHBIC BAPUAHTHI y4ESOHO-METOIUYCCKUX MMOCOOWI IS BBITOJIHCHUS
1ab0paTOPHBIX 3aJaHUM;

- CIIMCKH KOHTPOJILHBIX BOIIPOCOB K KaXKI0H TEME U3ydaeMoro Kypca;

- pPa3zHOO0pa3HyIO JOMOJHUTEIBHYIO JIUTEPATYPY, OTHOCSAIIYIOCS K M3ydaeMOn
JUCIUTUTMHE B 3JICKTPOHHOM BHjE (B pa3jMYHBIX TEKCTOBBIX (opMmarax U TrpapuyuecKux
dopmarax, a Taxxke B popmarax *.pdf, *.djvu.

ConpoBoskIeHHE CaMOCTOSITEIbHON PaboThl CTYIEHTOB TaK)K€ OPraHU30BAaHO B CIIEIYIOIIMX

dbopmax:

JIor);

— YCBOGHHUE, JIOTIOJHEHHE U BHUKAHUE B pa3Oupaemble pa3aeibl AUCLUILTUHBI
IIPY IOMOILY 3HAHUU MOJYyYaeMbIX IO CPEJICTBAM U3YUYEHUSI PEKOMEHIyEMOU JTUTepaTypsl U
OCYIIECTBIIIEMOE ITyTeM HanucaHus pedepaTuBHBIX padoT;

— KOHCYJIbTAI[i{, OPTraHU30BAHHbBIE ISl Pa3bsICHEHUs MPOOJIEMHBIX MOMEHTOB
IIPpU CAMOCTOSITEJIbHOM M3YYEHMM TE€X WIM HHBIX AaCIIEKTOB pa3/elioB yCBAaMBAEMOU
uH(popMaIUy B TUCHUTIIIUHE.

OcHoBHbIE 00pa30BaTEeNbHBIE TEXHOJIOTHH, UCIIOJIb3YEMbIE B yUeOHOM Ipoliecce:

- WHTEPAKTUBHAA JIEKUUSA C MYJIbTUMEIMNHON CUCTEMOM C aKTUBHBIM
BOBJICUCHUEM CTYACHTOB B yueOHBIN MPOIECC U 0OPATHOMU CBA3BIO;

— JIEKUUU C TPOOJIEMHBIM U3TI0KEHUEM;

— OOCYXKJICHHE CIIOXKHBIX W JIUCKYCCHOHHBIX BOMPOCOB M TMpoOiIeM U
paspernieHue mpooiem;

— KOMITHIOTEPHBIE 3aHSTHS B PEXHMaxX B3aUMOJCUCTBHUS «IIPENOIaBaTellb —
CTYJICHT», «CTYACHT — MPENOAaBaTENb», «CTYJAEHT — CTYACHTY;

— TEXHOJIOTUU  CMEIIAHHOTO  OOYyYeHHs: JUCTAaHLHUOHHBIE 3a/JaHusid W
YOPaKHEHHS, COCTABJICHHE TJIOCCAPUEB TEPMUHOB U OIPEICICHHUH, TPYNIOBBIE METOJIbI
Wiki, HHTEpHET-TeCTUPOBAHUE U AHKETHPOBAHUE.

NHTepakTuBHBIC 00pa30BaTEIIbHBIC TEXHOJIOTHH, HCIIOJIB3yEMbIC B Ay AUTOPHBIX 3aHATHSIX:

— TEXHOJIOTUS Pa3BUTHS KPUTHUECKOTO MBILUICHUS;

- JIEKIIUU C IPOOJIEMHBIM U3JIOKECHUEM;

— WCIIOJIb30BaHUE CPEICTB MYJbTUMEINA;

— M3Y4YeHHE U 3aKpeljieHHe HOBOrO0 MaTepuana (MHTEpaKTUBHAS JIEKIIMA,
pabota ¢ HarJAIHBIMU TOCOOMSIMH, BHUIEO- U ayJuoMaTepuaiaMd, HCIOJIb30BAHUE
BonpocoB, CokpaTU4eCKUil 1ua-
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— 00CYXKJICHHE CIIOKHBIX M JIUCKYCCHOHHBIX BONPOCOB W TpoOieM («3aitmu
MO3ULIMI0 (IIKaJIa MHEHUM)», MPOEKTUBHBIE TEeXHUKH, «OJUH — BIBOEM — BCE BMECTE»,
«CMeHH MO3UIUIoY, «JIUCKyCcCHs B CTUJIE TEIEBU3MOHHOTO TOK-IIIOY», 1e0aThl, CHMIIO3UYM );

- paspemienue npobsiem («epeBo pemenui», «Mo3roBoi mrypm», «AHaINU3
Ka3yCOB»); — TBOPUECKUE 3a]IaHUS;

— paboTa B MaJbIX TPYIIaXx;

— UCIOJIb30BaHUE CPECTB MYJIbTHUMeINA (KOMITBIOTEPHBIE KIIACCHI);

— TEXHOJIOTUSI KOMIIBIOTEPHOTO MOJICIIMPOBAHUSI YHCIEHHBIX pacyeToB B
uHxeHepHomarematudeckor cucreMe MATHCAD (wnm cucreMe KOMIBIOTEPHOM
maremMatuku MATLAB).

HJ’IH JiaL € OrpaHUYCHHBIMU BO3MOXKHOCTAMHU 3O0POBBA IPEAYCMOTPCHA OpraHU3alunsl
KOHCYJ'IBTaI_II/Iﬁ C UCIIOJIb30BAHUECM SHGKTpOHHOﬁ IIOYTHI.
BaHHTI/IH, MMPOBOAVMBIC C UCITIOJIB30BAHNECM MHTCPAKTUBHBIX TEXHOJIOTHI

Cemectp Bun Hcnonb3yemsbie uHTepakTuBHbIE | KonnyecTBo
sansaTus(Jl, o0Opa3oBaTeNbHbIe TEXHOJIOTUU 4acoB
13,
JIP)
J NHTepakTuBHAS JNEKIUS C MYJIbTUMEIUNHON 14
CUCTEMOM
JIP NHnuBuayanbHOE BRIOTHEHUE J1a00OPaTOPHBIX 28
3a1aHUI
Uroro: 32

4. OueHoOYHbBIE CPeICTBa VIS TeKYyILIero KOHTPOJS YCIeBAeMOCTH M IPOMeXKYTOYHOM
aTTecTaluu

4.1. ®oH/I OLIEHOYHBIX CPEICTB /JIsl IPOBeIeHUs TEKYIIEro KOHTPOJIS

@DOH/T OLIEHOYHBIX CPEJICTB IS TPOBEACHHUS TEKYIIIETO KOHTPOJISI COACPIKHUT:
- 71a00paTopHbIE PadOTHI 10 y4eOHOW MporpaMMe; — KOHTPOJIbHBIE
BOITPOCHI 110 y4eOHOW IporpamMMe; — MPaKTHYECKUE 3aJaHus 110

y4eOHOI1 Mporpamme; — TECTOBBIE 33JaHHs 10 Y4eOHOI mporpamme;

— TeMBbI peepaToB 1Mo yueOHOH mporpamme.

JlabopaTopHbie padoThl 10 y4eOHOM MporpaMmme

B pesynbrare BBHIOTHEHHS JIADOPAaTOPHBIX pabdOT y CTYACHTOB (DOPMHUPYIOTCS U
omeHuBaroTcsi  Tpedyempie ®I'OC  BO w  OOIl mno  Hampaeimenuto  11.04.02
NHpokoMMyHHUKAIIMOHHBIE TEXHOJOTUM M CHUCTEMBI CBS3U (mpodumib: ONTUYECKUE CHCTEMBI
JIOKaIlUHU, CBA3U U 00paboTku uHpopmanuu) komnereHuu: [1K-3, TTIK-8.

JlabopaTopHasi padora Ne 1.
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Yucaennblii pacyer 3((PeKTHBHBLIX IOKa3aTeseil MpejIoMJIeHUs BOJHOBOAHBIX MOJ
IUIAHAPHBIX BOJIHOBOAOB C I'PaJHEHTHBIM NpPoduiieM noKkasares npeaoMIeHHs.

[{ens paboThI:

— U3y4UTh (PU3MUYECKHE MPUHIUIBI PACTIPOCTPAHEHUS FIEKTPOMATHUTHOTO H3ITydeHUS
B IUIAHAPHBIX WHTETPATHHO-ONTHYECKUX BOJIHOBOJAX C TPAJMEHTHBIM TNpOQHIeM IOKa3aTels
MIPEJIOMIICHUS;

— U3yYUTh METOAMKY TEOPETHYECKOro pacueta A(PQPEKTHBHBIX IIOKa3zaTesei
MIPEJIOMJIEHUS] BOJTHOBOJIHBIX MO/ B IUIaHAPHBIX I'PAJUEHTHBIX BOJIHOBOIAX;

— OCBOUTH OCHOBHBIC YHCJICHHBIC METObl PEHICHUS HEIMHEHHBIX TPaHCIECHIACHTHBIX
YpaBHEHU;

— HaMKCaTh U OTIAIUTH MPOrpaMMy YMCIEHHOTO pacuera 3()(eKTUBHBIX MmokazaTeneit
IIpEeJIOMJIEHUsT BOJHOBOAHBIX Mox ¢ TE- m TM-nomspusanued [uis IuiaHapHOrO T'PajgveHTHOTO
BOJIHOBO/Ia B paMKax cucTemMbl KoMibroTepHoi Matematuku MATHCAD.

B mporiecce BoimonHeHUs paboOTHl CTYACHT, PyKOBOACTBYSICh METOJIMYECKAMH YKAa3aHUSAMH K
BBITIOJTHCHUIO TAHHOUW pabOThI:

— OIpe/eIIsieT OCHOBHBIE PACU€THbIE COOTHOILIEHUS;

— pa3pabaThIBaeT aJrOPUTM YHCIEHHOro pacyeTa 3¢ (GEeKTUBHBIX TMOKa3aTenel
MIPEJIOMJIEHUS] BOJTHOBOJIHBIX MOJ] B TPaIMEHTHBIX BOJHOBOJAX;

— COCTaBJISIET  COOTBETCTBYIOLIYKD  MPOrpaMMy  YHCIEHHOIO  pacuera B
uH)eHepHokoMnbioTepHOil cucreme MATHCAD;

— OCYIIECTBIISECT OTJIAJKy IPOrPaMMBI, HCIIOIb3Yys THIIOBbIE HAOOPHI BXOIHBIX JTAHHBIX
JUTsl HOHOOOMEHHBIX BOJIHOBOJIOB, IPUBE/ICHHBIC B 3a/IaHUU K J1a00paTOpHOi paboTe;

— MPEIOCTABIISICT 3aBEPIICHHBIM MPOrpaMMHBIM KOJ B (opmare KOMIBIOTEPHOM
cucteMbl MATHCAD (¢aiin *.xmcd) nmpenonaBarento i MPOBEPKH W OTBEYAECT HA BOIPOCHI
npenoaaBatess AJIs NOJyYeHHUs 3a4eTa 3a BHIITIOJHEHHYIO paboTy.

JladbopaTopnasi padora Ne 2.

YucaeHnplii pacuer 3((PeKTHBHBIX IOKa3aTeseil MpejIoMJIeHUs BOJHOBOAHBIX MOJ
KAaHAJIbHBIX BOJIHOBO/IOB € OJITHOMEPHBIM I'PAIMEHTHBLIM NpoduIeM NoKa3aTe sl NPeJoMIeHUs
n(x). Llenb paboThI:

— U3Y4UTh (PU3UUECKHUE TPUHIIUIBI PACIPOCTPAHEHUS SIEKTPOMArHUTHOTO M3ITYYSHHS
B KaHAJIBHBIX HWHTErPAbHO-ONTHYECKUX BOJHOBOJAX C TPAAUEHTHBIM MPOPHUIEM IOKa3aTeNs
MIPEJIOMIICHUS;

— U3YYUTh METOJUKY TeOopeTHdyeckoro pacueta dS(PQPEeKTUBHBIX IMOKa3areneit
MPEOMIICHUSI BOJIHOBOJHBIX MOJ B KaHAJIbHBIX BOJHOBOJAX C OJHOMEPHBIM TI'PaJUEHTHBIM
npoduiem;

— HamucaTh U OTIAJAWTh MPOrPaMMy UYUCIEHHOTO pacdeTa 3(h()EeKTHUBHBIX MOKa3aTeneit
npenoMiieHus: BOMHOBOAHBIX Mo ¢ TE- m TM-monspusanueid il KaHaJIbHOTO T'PagUEHTHOTO
BOJIHOBO/Ia B PaMKax cucTeMbl KoMiibtoTepHoi MateMatuku MATHCAD.

B nporiecce BbImonHEHUS pabOThHI CTYACHT, PYKOBOACTBYSCh METOJMYECKUMHU YKA3aHUAMHU K
BBITIOJTHCHUIO TAHHOUW pabOThI:

— ocBanBaeT MeTo1 3((HEKTUBHOTO MTOKA3aTENsI IPEIOMIICHHUS;

— OTIpeJIeTIsieT OCHOBHBIC PACUETHBIE COOTHOIICHUS;

— pa3pabaTbIBaeT aNrOpPUTM YUCIEHHOTO pacyeta dS((EKTUBHBIX TOKa3aTenen
MPEJIOMJICHUS BOJHOBOJHBIX MOJ B KAHAJIBHBIX BOJIHOBOJAX C OJHOMEPHBIM TPaIUEHTHBIM
npoduiem;
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— COCTAaBJIIET  COOTBETCTBYIOLIYIO  MpOrpaMMy  YHCIEHHOTO  pacyera B
uH)XeHepHokoMnbioTepHOIl cucteme MATHCAD;

— OCYIIECTBIISIET OTJIAJKy IPOrPaMMBI, HCIIOIb3Yys THIIOBbIE HAOOPHI BXOIHBIX JTAHHBIX
JUTSI HOHOOOMEHHBIX BOJTHOBOJIOB, IPUBE/ICHHBIC B 33/IaHUU K J1a00OpaTOpHOU paboTe;

— MPEIOCTABIISICT 3aBEPIICHHBIM MPOrpaMMHBIM KOJ B (opmare KOMIBIOTEPHOMN
cuctembl MATHCAD (c¢aiin *.xmcd) npenonaBarento [jisi MPOBEPKH M OTBEYAET HA BOIMPOCHI
IpernoIaBaTess ISl MOJTyYSHHsI 3a4eTa 32 BBIIOJHEHHYIO padoTy.

JladbopaTopnasi padora Ne 3.

IIporpamma 4uciaeHHOro pacdera 3(PPEeKTHBHOIO MOKA3ATeJs TMPeJOMJICHHS
¢dynnamenTaibHOil BOJHOBOAHOH MoAbl LPo1 0JHOMOZOBOro0 ONTHYECKOr0 BOJIOKHA CO
CTYyNeHYaThiM MpoduiaeM H MHOr0-MOJAOBOI0 ONTHYECKOr0 BOJIOKHA € TIpPaJHeHTHBIM
npoduiemM.

ens paboThr:

— U3Y4UTh (PU3UUECKHUE TPUHIIUIIBI PACIPOCTPAHEHUS SIEKTPOMArHUTHOTO M3ITYYSHHS
B ONITHYECKUX BOJIOKHAX CO CTYIEHYATHIM MPO(HIIeM moKa3aTels MPeIOMICHUS;

— M3YYUTh METOJIUKY TEOPETHUYECKOr0 pacyeTa IIOCTOSHHBIX pPacnpoCTpaHEHUs
CUMMETPUYHBIX MarHUTHBIX H-Moa 1 3nexkTpuyeckux E-Mo1 B CTyneH4aTOM ONTHYECKOM BOJIOKHE;

— OCBOUTh OCHOBHBIE UMCJICHHBIE METOJbl PEUICHUS HEIMHEHHBIX TPaHCLEHIEHTHBIX
YpaBHEHUI B HIWJIMHAPUYECKON CUCTEME KOOPAUHAT;

— Halmu¥caTbh W OTJIQJAWTh  [pPOrpaMMy  YHUCJIEHHOTO  pacyera  IMOCTOSIHHBIX
pacupocTpaHEHUsT CUMMETPUYHBIX MarHUTHbIX H-mon u snektpuueckux E-mon B cTyneHuaTtom
ONTHYECKOM BOJIOKHE B paMKax CUCTEMbI KoMiibloTepHoil MmaTeMatku MATHCAD.

B nporiecce BbImonHEHUS pabOTHI CTYACHT, PYKOBOACTBYSCh METOJAUYECKUMHU YKA3aHUSAMHU K
BBITMIOJTHEHUIO TaHHOM paboThI:

— OnpeJiesieT OCHOBHBIE PACUETHBIE COOTHOUICHUS;

— pa3pabaThIBaeT aJrOpUTM UHCIEHHOTO pacyeTa MOCTOSIHHBIX PacnpoCTpaHEHUS
CUMMETPUYHBIX MarHUTHBIX H-Mox 1 snexkTpuyeckux E-Mo/1 B CTyneH4aTOM ONTHYECKOM BOJIOKHE;

— COCTAaBJISIET  COOTBETCTBYIOLIYK)  IIPOIpaMMy  4YHCIEHHOIO  pacuera B
uH)XeHepHokoMnbioTepHOil cucreme MATHCAD;

— OCYIIECTBIISIET OTIAAKY IPOTrPaMMBbI, UCTIOJIb3Yysl TUMIOBBIE HAOOPHI BXOIHBIX JAHHBIX
JUTSL CTYTICHYATBIX ONTUYCCKUX BOJIOKOH, PUBEJICHHBIC B 33JJaHUH K JJAOOpaTOpHOU padoTe;

— MPEIOCTABIISICT 3aBEPIICHHBIM MNPOrpaMMHBIM KOJ B (opmare KOMIBIOTEPHOMN
cucreMbl MATHCAD (¢aitn *.xmcd) mpenonaBaTento JUisi IPOBEPKH M OTBEYAE€T Ha BOIPOCHI
npenoaaBaress A1 NOJyYeHHUs 3a4eTa 3a BBIITIOJHEHHYIO paboTy.

[lepeuens KOMIETEHIIUH (YaCTH KOMIIETEHIIUM ), TPOBEPSEMBIX OLIECHOYHBIM CPEIICTBOM:

I1K-3 cnocoOHOCTBIO K IPOEKTUPOBAHUIO, CTPOUTENBCTBY, MOHTAXY U 3KCILTyaTalluu
TEXHUUYECKUX CPEACTB MH(POKOMMYHMKAIMI, HAIIPaBIISIIOIIMX Cpe epeaadyu HHPOpMaluu: 3HaTh —
COBPEMEHHBIC IPUHIUITBI IIOCTPOCHUS M Pa0OTHI CUCTEM ONTUYECKOH mepenadn, 00paboTky,
XpaHEeHHs, OTOOPAKEHHS U 3AIIUTHI HHPOPMALIMN;0CHOBHBIC TEHICHIINH U HAIPaBJICHUS Pa3BUTHUS
Ja3epHON, ONTHUECKON TEXHUKHU, ONTHYECKOI0 MaTepHaIOBEICHHS, OITUYECKUX U
UH(GOPMALIMOHHBIX TEXHOJIOIMH; MaTeMaTHUECKUH anmnapaT 1 6a30Bble sI3bIKM IPOTPaMMUPOBAHUS,
TUIIOBBIE IPOrPAMMHBIE [TPOIYKThI, ODUEHTUPOBAHHBIC HA PEIICHUE HAyYHBIX U MPUKIAJAHBIX 3a/1a4
(OTOHUKYU U ONITOMH(POPMATUKHY;
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IIK-8 roTOBHOCTBLIO HCIIOJIH30BaTh COBPCMCHHBIC JOCTUKCHUA HAYKH U IICPCAOBLIC
I/IH(l)OKOMMYHI/IKaIII/IOHHBIG TEXHOJIOTHUHU, METOAbLI TIPOBCACHHA TCOPETUICCKUX U
IKCIIEPUMEHTAIBHBIX HCCIEIOBAHNN B HAYYHO-UCCIIE0BATENbCKUX paborax B obmactu MKTuCC:
3HATh MPUHIIMITB TOCTPOSHHS M Pa0OTHI CUCTEM ONTHYECKOH Mepeiadu, npuema, oopadboTKH,
XpaHeHUsl, OTOOPaKEHHS ¥ 3alIUTHl HH(POpPMAIINN; OCHOBHBIC TCHCHIIUH U HAlIPABJICHHSI PAa3BUTHS
Ja3epHOH, ONTHYECKOH, TEICKOMMYHHKAIMOHHOHN 1 BBIYUCIUTEIBHON TEXHUKH, ONTHYECKOTO
MaTCpHUAIIOBCACHUS, OIITHYCCKUX U I/IH(l)OpMaLII/IOHHI)IX TGXHOHOFHﬁ; IMPHUHIUIILI ITIOCTPOCHMU,
METO/IbI IPOESKTUPOBAHUS U pacyeTa ONTHKO-UH(POPMAIIHOHHON TEXHHUKH.

JlaGopaTopHasi paboTa CUATACTCS BBIMIOJIHEHHOW €CIIU CTYACHT MPEJOCTaBHII B TpeOyeMOM B
ONKCaHWH J1abOpaTOpHOM pabOThl BHJE BBINOJHEHHBIC 3amaud. M3 Bcex 3aluTaHUPOBAHHBIX
1a00paTOpHBIX PabOT CTYACHT 00s3aH BBITIOJHUTE He MeHee 80%.

KonTpoJbHbIe Bonpockl 10 y4eOHO# mporpaMmme
Hwxe npuBoasTcs: mpuMepbl KOHTPOIBHBIX BOTIPOCOB LISt paboUeil mporpaMmel.

[TonHBI KOMIUIEKT KOHTPOJBHBIX BOIIPOCOB IS BCEX pa3AeiioB paboyeii mporpamMmbl
npuBoautcs B @POC mucuurmmuabl b1.B.JIB.01.01 «OnTonndopmaTukay.

Pa3zpea 1.

l. Kakue Tumel onTHYECKUX BOJHOBOAOB HCIOJB3YIOTCS B MHTErPajIbHO-
ONTUYECKUX YCTpOUCTBaxX?

2. [To kakuM mapameTpam KJIACCH(PHUIUPYIOTCS ONTHYECKHE BOJHOBOBI?

3. Kakue 3akoHBI ONTHKM MPUBOAAT K BOJHOBOJHOMY pPacHpOCTPAaHEHHUIO
AJIEKTPOMArHUTHBIX BOJIH?

4. Kakue TpebGoBaHus MpenbsABISIOTCA K MaTepualaM HHTETpalbHON ONTUKU?
[lepeuncaure BUbI MaTEpPUATIOB, UCIIOJIb3YEMbIX B HHTEIPAIbHOM OITHKE.

5. Kakue TexHomoruu MCHOJB3YHOTCS JUIS  HM3TOTOBJICHUS  YCTPOMNCTB
WHTETpajJbHOU ONTUKU?

6. OT 4ero 3aBUCHUT paclpeiesIeHUe Mo B BOJIHOBOIHOM Mojie?

7. Kaxue tuisl Mo OBIBAIOT B BOJIHOBOIAX ?

8. UYem onpenensieTcs KOJIMUYECTBO MO/ BOJIHOBOA?

9. I'me ucnonb3yroTCsl ONTHUYECKHE BOJHOBOJBI MPSMOYTOJIBHOTO W KPYIJIOTO
ceyeHus?

10.  Kakum o0Opa3zom MOXHO cOpMUPOBATH NPOQPUIIb MMOKA3aTENs MPETOMIICHUS
IJIAaHAPHOTO BOJIHOBO/AA?

11.  Ilepeunciaute OCHOBHBIE METOABI IOJYYEHUS BOJIHOBOJIOB U UX OCOOEHHOCTH.

12. B yem 3akitovaeTcsi MpUHIUN HOHHOrO oOmeHa? [lepednmcnuTe OCHOBHEIC
IpEeuMyIIecTBa METO/1a MOHHOTO OOMEHa.

13.  TE- u TM-Mo0zbl B aCUMMETPUYHOM IUIAHAPHOM ONTHYECKOM BOJIHOBO/IE.

14.  DddexTuBHBII MOKa3aTeNh TPETOMICHUS BOIHOBOIHBIX MO/,

15. DddextuBHas riryonHa ONTHYECKOTO BOJHOBOJA C TPAAMEHTHBIM Mpoduiem
MOKa3aTels MPEJIOMIICHUS.

16. [Tonspuzanysi BOJTHOBOAHBIX MOJI.

17. BonHOBOAHBIE MOJBI IJIAHAPHBIX I'PAJAUEHTHBIX BOJIHOBOJIOB.

18.  BonHOBOAHBIE MOJIBI KAHAIBHBIX T'PAJHUEHTHBIX BOJIHOBO/IOB.
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19.  HopmupoBaHHBIE IEpEMEHHBIE.

20.  Meron 3¢ heKTUBHOTO OKa3aTelNs MPEIOMIICHUS.

21.  IlaccuBHbIE U aKTUBHbIE KOMIIOHEHThI HHTETPAIbHO-ONITUYECKUX CXEM.

22.  BBOI-BBIBOJ U3IY4YEHUS B MHTETPAIBHO-ONTHUYECKHUE CXEMBI.

23.  MHTerpasbHO-ONTHYECKUE YCTPOMCTBA U ONTUYECKUE MHTErPAIbHBIE CXEMBI

JUISL CUCTEM TIepeiadyd U 00pabOoTKH HH(POPMAIIHH.

Pa3pea 2.

l. Kaxue BosokHa Ha3bIBAIOTCSI CTYNEHYAThIMU U TPAJAUEHTHBIMU?

2. Urto Takoe 4yuCIIOBas anepTypa JJis CTYIIeHYaToro BoJiokHa? BeiBeaute hopmyiry asis
ee pacuera.

3. Kak ompenensercss umciioBas ameprypa s TpaAueHTHOro BosiokHa? YUTo Takoe

JIOKaJbHasl YUCIIOBas aneprypa?

4, OT uyero 3aBUCHUT MOUIHOCTh H3IY4YEHHs, BBOAMMAas B BOJOKHO? Kak MOXHO
YBEJIMYUTH 3Ty MOITHOCTE? [louemMy Takoe yBeTMdIeHHe MOIIIHOCTH Hellernecoo0pa3Ho?

5. Onummre BUA TPACKTOPUU MPU PACHPOCTPAHEHUU JTy4deil B CTYNEHYaTOM BOJOKHE U
B I'PAJMEHTHOM BOJIOKHE (ISl cly4asi, Korja MpuMeHuMa JyuyeBas TPAaKTOBKA).

6. K yemy npuBOAMT yBeJlMYEHHE PA3HOCTH MOKA3aTENEH MNPETOMIICHHS Heepn — Ho6?
[ToueMy W3roTaBIMBAIOT BOJIOKHA C OYEHb MAallbIMH 3HAUEHUSMHU PA3HOCTH I[OKa3aTenei
MIPEJIOMIICHUS Heepn — No6 !

7. BnusitoT tu napameTpsl 3aTyxaroliei BOJIHBL, CYIIECTBYIOIIEH B 000JI0UKE, HA BOJIHY
B Cep/LIEBUHE BOJIOKHA?

8. OnumuTe BUJ BOJHBI B CepAleBHHE, ompenensemoi ¢yHkuuei beccens? Kax
MOYKHO OXapaKTeprU30BaTh BOJIHY B 000JI0UKe?

9. [Tpy kakoM yCIIOBUM B ONTHYECKOM BOJOKHE OYJET PacHpOCTPaHIThCS TOJIBKO O/IHA
moma?

10.  Kak MOXHO paccuuTaTh KOJIMYECTBO MOJ], paCIpPOCTPAHSIOLUIMXCS B CTYIIEHYaTOM U
I'PaJMEHTHOM BOJIOKHE IIPU OOJIBIINX 3HAUYEHUSX HOPMUPOBAHHON 4acTOTHI V?

11.  Yro Takoe MexmozoBas aucrepcus? B kakux eauMHMIIAX W3MEPSAETCS] MEXMOJ0Bast
aucnepcus?

12. BrBeaute hopMyiy U pacyeTa MEXMOJIOBOW TUCIIEPCHH B CTYIIEHYATOM BOJIOKHE.

Yemy paBHa MEXMO/10Bast TUCIIEPCHsI B I'PAAMEHTHOM BOJIOKHE JJIS1 MEPUINOHATIBHBIX JTydei?

13. Yro Takoe MarepuanbHas Jgucnepcus? B kakux eAMHHMLAX — U3MEpSeTCs
MaTepuaibHas Jucnepcus?

14.  Yro Takoe Xxpomaruueckas gucrnepcus?

15. Yro takoe IIMJ] (monspuszanuoHHass MojoBas aucrepcus)? B kakux emuHHMIIAX
U3MepseTcs NoIspU3allMoHHas MoJoBast aucnepcusi? MoxHo jiu ckomneHcupoBaTh [IM/]?

16. Kak yuecTb cOBMECTHOE BIUSHUE PA3JIUYHBIX BUJIOB JUCIIEPCUU?

17.  Kak 3aBUCHT IUAJIEKTPUYECKas MPOHUIIAEMOCTb Cpe/ibl OT YacToThl? Kakue 4acToThl

Ha3bIBaIOTCS pe3oHaHCHbIMU? Kak ux ompenenuTs No rpaduky 3aBUCUMOCTH JUIEKTPUUYECKON
IPOHHUILIAEMOCTH CpeJibl OT YaCTOThI?

18.  Yro Takoe HmIMpUHA CIEKTPAa UCTOYHHUKA U3ITy4YEHHUS?

19.  KaxoBbl BuIbl NOTEPh B ONTHYECKOM BOJIOKHE? UYeM ompenenstoTcs MOTepu B
JUIMHHOBOJIHOBOK oOmactu? Kakuwe npuMecu NPUBOIAT C YBEJIWYCHUIO MOTEPHh BOJIHM3HM JTMHBI
BOJIHBI 1480 HM?

20.  Yewm ompenensaroTcs kKabeabHble TOTEPU?
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21. Yr0 Takoe JIIrUHA OTCEYKHU BOJIOKHA?

[lepeuenp koMneTeHIMH (4aCTH KOMIETEHIIM), TPOBEPSIEMbBIX OLIEHOYHBIM CPEJICTBOM:

ITK-3 crmocoOHOCTHIO K IPOSKTUPOBAHUIO, CTPOUTEIILCTBY, MOHTAXKY M IKCILTyaTallun
TEXHUYECKHUX CPEIICTB MHOOKOMMYHHKAIIMN, HAMTPABISIONIMX CPell iepeaadr MHOPMAIIHH: 3HATh —
COBPEMEHHBIC IPUHITUITBI IIOCTPOCHUS M Pa0OTHI CUCTEM ONITUYECKOM mepenadn, 00paboTKHy,
XpaHEeHHSI, OTOOPAXKCHHS U 3AIIUTHI UHPOPMALIMU;0CHOBHBIC TCH/ICHIIUH U HAIPABJICHUS PA3BUTHUS
Ja3epHOM, ONITUIECKON TEXHHUKH, ONITHYECKOTO MAaTCPUATOBEICHUS, ONTHICCKUX U
WH(POPMALMOHHBIX TEXHOJIOTHI; MATEMAaTHUECKUH arnapat 1 0a30BbIe SI3bIKH IPOTPAMMHUPOBAHUS,
TUIIOBBIC TPOIPAMMHBIC ITPOAYKThI, ODUCHTUPOBAHHBIC HA PEIICHUE HAYYHBIX M MIPHUKIIAJIHBIX 33134
(GOTOHHMKHU ¥ ONITOUH(POPMATHKH;

KpnTeplm OCHUBAHUSA OTBETOB CTYICHTOB:

C nenplo KOHTPOJS U HOJATOTOBKM CTYACHTOB K M3YYEHHIO HOBOM TeMbl BHayaje KaKaoH
NPAaKTHYECKOTO 3aHATHUS IIPENoJaBaTeieM MPOBOAUTCS WHAWBUAYAIbHBIH WM (POHTAIBHBIN
YCTHBIN (MIMCHMEHHBIN) ONpPOC IO BBHITOJHEHHBIM 33JaHUSAM Tpensiayineil Tembl. Kputepun
OLIGHKU: — MPaBUJIBHOCTh OTBETA IO COACPIKAHUIO 33JaHUsl (YUYUTBHIBAETCS KOJIMYECTBO H
XapakTep OLIMOOK IIPH OTBETE):

— I[IOJIHOTa U FHY6I/IHa OTBCTa (y‘{I/ITBIBaeTCH KOJIMYCCTBO YCBOCHHBIX (baKTOB, MOHSITHH U T.H.);
— CO3HATCJIBHOCTh OTBETA (quTI)IBaeTCH IIOHMMAaHHEC U3j1aracmMoro MaTepI/Ia.Ha);

— JIOTHKa HU3JI0KCHUA MaTtcpuaia (y‘lI/ITBIBaeTCH YMCHUC CTPOUTD HGHOCTHBIﬁ,
HOCHGHOB&TCHLHHﬁ pacCKas, rpaMOTHO IIOJIb30BATbLCA crnenuaabHOM TepMHHOHOFHeﬁ);

— CBOEBPEMEHHOCTh M 3(P(EKTUBHOCTh MCIOJB30BAHUS HATJISIIHBIX MOCOOMH U TEXHUYECKUX
CpCACTB IIpHU OTBCTC (y‘-II/ITI)IBaeTCﬂ rpaMOTHO MU C MOJIL30U IIPUMCHATh HArJIAAHOCTbL U
JI€EMOHCTPALIMOHHBIN OIBIT IPU YCTHOM OTBETE);

— UCIOJIb30BaHUE JIOTIOTHUTEIIBHOTO MaTepuraa (00s3aTesIbHOE YCIIOBUE);

— pallMOHALHOCTh HCIOJB30BaHUS BPEMEHH, OTBEICHHOTO Ha 3agaHue (He oxolpsercs
3aTAHYTOCTb BBIIIOJIHCHUA 3a/laHUA, YCTHOI'O OTBETA BO BpEMCHHU, C YUCTOM MHAWBUAYAJIIbHBIX
0COOEHHOCTEH CTYACHTOB).

IIpakTH4yeckue 3a1aHus M0 yueOHOU Mporpamme
Hwxe npuBoasTCS IpUMEpBI MPAKTUYECKUX 3a1aHui I paboueii mporpaMMBl.

[TonmHBI KOMIUIEKT NPAKTUYECKUX 3aJaHUil JUIsI BCEX pa3lesioB pabodeil MporpamMmbl
npuBoutcs B @OC muctumumasl b1.B.JIB.01.01 «OnronndopMaTukay.

Paznen 2.
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l. Bobruncnure 3HaueHHss 4yMCIIOBOM anepTypsl NA M MakCUMalbHOTO yIJla BBOJA
U3JIyYCHHUS] B BOJIOKHO — max JJIS CTYIEHUATOTO BOJIOKHA C MMapaMeTpamu a) Meepn = 1,483, nos =
1.479; 6) ncepn = 1,483, nos = 1.460. Caenaiite 0000IIarOIINE BEIBOIBI.

2. Ornpenenurte 4nuciao MoJl, KOTOpoe OyJIeT pacpoCTPaHATHCS B TPAIMEHTHOM BOJIOKHE
C IMaMeTpoM cepAreBUHBI 50 MKM U nuameTpoMm 00o0siouku 125 MxM Ha jymHe BOJHBI 1310 HM.
[TokazaTenp npenomiieHus cepaieBunsl 1,490, mokazaTenp npeaomieHus 00oodku 1,485.

3. Nmeetcs cTyneHyaToe BOJIOKHO C IOKa3aTeeM IpeJoMIIeHUs cepaleBuHsl 1,46; A =
0,27%. Haiitu nuametp cepAUeBUHBI BOJOKHA, B KOTOPOM OYAET pacHpOCTPaHATHCA TOJIBKO OJHA
MoJ1a Ha qiuHe BOJHBI 1550 HM.

4. PaccuuTaiite MEXMOAOBYIO IHUCIIEPCHUIO VIS CTYIIEHYATOIO BOJIOKHA C IMapaMeTpaMu
a) Meeps = 1,483, nos = 1.479; 0) neeps = 1,483, nos = 1.460. OTBet BbIpa3zutTe B HC/KM. Crenaiite
BBIBOJI: KaK M3MEHSETCS BEIMYMHA MEXKMOJIOBOM TUCTIEPCUU TIPU YBEIIMYCHUH YUCIOBOM anepTyphl.

5. Ouenuth paccrosiuue Lo, MPU KOTOPOM XpoMaTHuUecKas U TOJSIpU3allMOHHAs
MOJIOBasi IMCIIEPCHsI CPABHUBAIOTCS 10 BETUYHMHE, €CITU KOd(D(PHUIIMEHT XpOMaTHYECKON TUCIIEPCHH
D =2 nc/(um kM), KOOPQUIHMEHT TOIAPU3ALMOHHON MOIOBOM qucnepcuu Dpmd = 0,5 mc/km!?, a
HIMpPUHA CIIEKTpaiabHOro n3iryyeHus Ak = 0,05 um.

7. OddextuBHOoCT  MpeoOpa3zoBaHUs  BHEIIHEH  (QJIEKTPUYECKOM)  MOIIHOCTH
wiaHapHoro GaAs cBeroauona paBHa n = 1,5% npu npsmom Toke I = 50 MA u pasHOCTH
noreHimanoB U = 2 B. OueHuThs reHepupyeMyro MpHOOPOM ONTHYECKYIO MOITHOCTH P, eciu
koopduuueHnt orpaxkeHuss R Ha rpanune GaAs — Boznyx paBeH R = 0,8. Kosddumument
npenomiuenus GaAs n = 3,6.

8. Onenuth 3P PEKTUBHOCTH NMPeoOpa30BaHMs BHEIIHEH MOITHOCTH TutaHapHoro GaAs
CBETOJIMO/IA 1), KOTJa BHYTPEHHsSI ONTHYecKass MOUIHOCTh P; coctaBisieT 30% OT ImpuiioKEeHHOM
anekTpuyeckoit MomuocTH. Koadduuuent npenomnenus GaAs n = 3,6.

9. CpaBHHTE YHCIIOBBIE anepTyphl BOJIOKHA CO CTYMEHYAThIM MPO(QUIEM IMOKa3aTems
npeiaomiieHus ¢ n1 = 1,45 u = 0,01 u rpamueHTHOrO BOJOKHaA ¢ ni = 1,45, = 0,01 u
napaboJndecKuM NpopuiIeM MoKazaTeis npeioMieHus (p = 2).

10.  BoloKHO cO CTymeH4aThM NpoduiIeM mokazaress NpeIoMIICHUS UMEET paauyc a = 5
MKM, [OKa3aTejb MPelOMIICHUs CepALEBUHBI n1 = 1,45 U OTHOCUTEIBHYIO Pa3HOCTh IMOKa3aTelei
PEOMJICHUS = 0,002. OnpenenuTe HaAUMEHBUIYIO JJIMHY BOJHBI ¢, IPU KOTOPOH BOJIOKHO
SIBIISIETCS. OJJHOMOJIOBBIM. Ha jutnHe BONHBI /2 ompenenuTe UHAEKCH (/, m) BCeX HaIpaBIIsEMbIX
MO/I.

1. BosnokHo co cTyneHuatsiM npoduiieM mokaszaTelsis MPeIoMIICHUsS WUMEET YHUCIOBYIO
aneptypy NA = 0,16, paguyc cepaueBuHbl a = 45 MKM M TIOKa3aTellb MPEJIOMIICHHS CEPILIEBUHBI 111
= 1,45. Ha ucnons3yemoii JyiiHe BOMHBL o = 1,3 MKM qucnepcus MaTepuaia mpeHeOpe kMo Maa.
OdyeHb KOPOTKUN UMITYJIbC BXOAUT B BOJIOKHO TpH ¢ = 0 1 mpoxoaut pacctosuue 1 km. Hapucyiite
(GopMy NPUHUMAEMOI'O UMITYJIbCA!

a) UCIIOJIb3YS JYYEBYIO ONTUKY U pacCMaTpuBas TOJIBKO MEPUIMOHAIILHBIE Ty4H;

0) UCIOJIB3YS BOJIHOBYIO OINITUKY M paccMaTpuBas TOJIbKO MepuauoHanbHbie (/ = 0) MOJBL.

12. BosokHO €O cTynmeHYaThiM MpoduiaeM IoKa3aTeNs mpesoMieHus paauyca a = 20
MKM C TIOKasarejisiMu npeiaomiienus n1 = 1,47 u no1 = 1,46 pabortaet Ha jyMHE BOJHBI o = 1,55
MKM. [IpuMeHsis Teopuro KBa3WUIUIOCKMX BOJH M paccMaTpuBas TOJBKO HaIpaBIISIEeMbIE MOJBI C
a3UMyTaJIbHBIM UHJEKCOM [ = 1:

a) OIpeeIUTe HAUMEHBIIIYIO U HAMOOJIBIIYIO IOCTOSIHHBIE PACIIPOCTPaHEHUS;

0) [U11 MO/IbI C HAUMEHBLIEH MOCTOSIHHON pacpOCTPaHEHUs ONPEAEIUTE BHEILIHUN U BHYT-
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PEHHUN paguychl HUIUHIAPUYECKOTO CIJIOS, B KOTOPOM 3aKJIIOYEHA BOJIHA, & TAK)KE KOMIIOHEHTHI
BOJIHOBOT'O BEKTOpa K IIpU 7 = 5 MKM.

13. [IpoBenuTe Te ke caMble pacyeTbl, 4YTO M B MpEAbLAyIIeH 3agade, HO IS
IPaIUEHTHOTO BOJIOKHA C TTapabOoIMIecKuM MpodriieM mokas3aTelis mpesioMmieHus (p = 2).

14. Ha pgnune Bonmubl o = 820 HM moTepu M3-3a MOTJIONIEHUS] B BOJIOKHE COCTaBJISIOT
0,25 nb/km, a morepum u3-3a paccesHus — 2,25 nb/km. Ha pmuHe BOJHBI o = 600 um
KaJIOpUMETPUUYECKHE U3MEPEHUS HAarpeBa BOJIOKHA M3-3a MOTJIONICHHSI CBETA JAIOT MOTepH 2 1b/KM.
Haiinute nonnerii koapduuuent 3aryxanus Ha o = 600 HM.

15. Onpenenure paanyc CEpALICBUHBI MHOTOMOJIOBOTO BOJIOKHA CO CTYIEHYAThIM
npoduaeM mokaszaTelns MPEeIOMIICHUs, UMEIOLIero unciaoByto anepTypy NA = 0,1, ecau Ha 1iuHe
BOJHBI o = 0,87 MkMm uwmcio mojn coctaBisier M = 5000. Ilpu moxkazarene mpeaoMIICHUS
cepaueBunsl n1 = 1,445, rpynnoBoM nokasarteine npenomieHus Ny = 1,456 u, npuOIu3UTENsHO
HE 3aBHCSIIEM OT JJIMHBI BOJIHBI, OMIPEACIUTE BpEMsl OTKJIMKA M3-3a MOJIOBOM JTUCIIEPCUU TUIST
BOJIOKHA JIJIMHOH 2 KM.

16. PaccmoTpuM rpaguenTHoe BOJOKHO ¢ a/ o= 10; n1 = 1,45; = 0,01 u cTeneHABIM
npoduieM ¢ nmokazarenem p. OnpenenuTe YUciao MoJ M U CKOPOCTh PacIUIBIBAHUS UMITYJIbCA U3-3a
MOJIOBOM JUCIIEPCUM /Lipup=1,9;2;2,1nu

[lepeuenp koMneTeHIMH (4aCTH KOMIETEHIIM), TPOBEPSIEMbBIX OLIEHOYHBIM CPEJICTBOM:

[1K-3 crmocoOHOCTRIO K MPOEKTHPOBAHUIO, CTPOHUTEIBCTBY, MOHTAXY M OSKCILTyaTalluu
TEXHUUYECKUX CPEJCTB MH(OKOMMYHUKALIUNA, HAIPABISAIOIIUX Cpel Mepefadyn MH(OOPMALUU: yMETh
IIPUMEHATh HA IPAKTUKE COBPEMEHHBIC IPUHLHMIIBI W METOABI INPOCKTUPOBAaHUSA M pacyera
ONTUKOMH()OPMALITMOHHON TEXHUKH.

Kpurepun oneHuBanus:

OneHka «OTJIMYHO» — CTYIEHT SICHO H3JIOKHJ YCIOBHE 33JayH, pPEHIeHHE OOOCHOBAI
TOYHOM CCBUIKOM Ha M3y4eHHbII MaTepuai. OLEHKa «XOpOILI0» — CTYJIEHT SICHO U3JI0XKHJI YCIOBHE
3a/la4yl, HO B OOOCHOBAHHMM pEIIEHUS HMEIOTCA COMHEHHUs. OIeHKa «yIOBJIETBOPUTEIIBHO» —
CTYIEHT H3JIOKHUJI YCIOBUE 3a7aud, HO pelieHne 000CHOBal (POPMYIMPOBKAMU MPH HEMOIHOM
UCIIOJIb30BAaHUU TOHATHUHHOrO ammapata AUCUMILIMHBL OIlIeHKa «HEYIOBIETBOPUTEIHLHO» —
CTYACHT He YSICHWJI YCIIOBHSI 3a/1a4H, pelIeHrue He 000CHOBAI.

TecToBbIe 321aHUA 110 Y4eOHOM MporpamMmme

TecToBble 3aaHNs COCTOUT U3 6—12 TeopeTHuuecKUX BOMPOCOB IO TEMATHUYECKUM pasjiesiaMm
paboueii mporpammbl y4eOHON TUCHUIUIMHBL. Bo Bcex Bompocax KaXKIOTo TecTa IMperoyiaraercs
BBIOODP OHOTO U3 4-X BO3MOKHBIX OTBETOB.

CucremMa OLIEHOK BBINOJIHEHHSI KOHTPOJIBHOTO TECTUPOBAHUS:

— «OTJIMYHO» — KOJIMYECTBO MPaBUIIBbHBIX OTBETOB OT 85% 10 100%;

— «XOPOLLO0» — KOJIUYECTBO MPAaBUIIbHBIX OTBETOB OT 70% 10 84%;

— «yJOBJIETBOPUTEIBHO» — KOJIMYECTBO MTPaBUIIbHBIX OTBETOB OT 55% 110 69%.

Huxe npuBoauTcst npuMep KOHTPOJIBHOTO TECTUPOBAHMS B BUJIE TIOJTHOTO BapUaHTa OJHOTO
Y3 TECTOBBIX 3aJIaHUI.

20



[TonmHBIE KOMIUIEKT TECTOBBIX 3aJaHU Ui BCEX pasfesioB pabouell mporpammbl
npuBoautcs B POC nucuurunel 51.B.JIB.01.01 «OnTonndopmaTtukay.

Tect Ne 2. Boy1oKkOHHAsl ONITHKA KaK KOMMYHUKaAIHOHHAaA Cpeaa

1. [lepeuncnure OCHOBHbIE KOMIIOHEHThI BOJIOKOHHO-ONTUYECKOI CUCTEMBI. 1)

BonokonHo-onTHueckuii kabemnb, UCTOUHUK, AETEKTOP, COSTUHUTEIH.

2) Uctounuk, KOaKCHAIbHBIA Kabelb, TETEKTOP, COSAMHUTEIH.

3) BoilokoHHO-ONITHYECKU ~ Kabellb,  TOBTOPHTEIb,  COCAMHHUTEIH.  4)
BonokoHHO-OonTHYECKHI KaOellb, HCTOUHUK, COSTMHUTEIIH.

2. Ilo Mepe yBenMUYCHHS YaCTOTHI CUTHAJA ITOTEPH B METHOM / OTITUYECKOM Kaberre...
1) YMensbmiatorcst / He U3MEHSIFOTCA.

2) YMeHbIIAl0TCs / YBEITUYHBAIOTCA.

3) VBenuuuBatorcs / He u3MeHstoTcs. 4) be3 n3MeneHuii / yMeHbIIatOTCS.

3. Yro U3 HMXKE IMEPEUYUCICHHOI'O SBJSETCA HamOOoJIee BaXKHBIM CIEJCTBUEM IIMPOKON
II0JIOCHI IPOIYCKAaHUSI ONTHYECKOI0 BOJIOKHA?
1) Bricokast ckopocTb ¥ HUH(POPMALIMOHHAS €MKOCTh JIMHUIA.
2) MeHnbl111ee 4iCII0 TOBTOPUTENIEH.
3) HeBocipuuMUuBOCTh 110 OTHOUIEHHIO K 3JIEKTPOMAarHUTHbIM mnoisM. 4) Bce Bblme
HEPEYUCIIEHHOE.

4. Ilepeuncnute HauboIee BaXKHbIE IPEUMYILECTBA ONTHUKU KaK KOMMYHUKAI[MOHHON CPE/IbI.

1) Hlupokast moyioca MpOIyCKaHUsl, HEUYBCTBUTEJIBLHOCTh K 3JIEKTPOMArHUTHBIM IIOMEXaM,
HU3KHE TOTEPH.

2) Mamnslii Bec, MaJIblii pa3mMep.

3) bezonacHocTh, ceKpeTHOCTb. 4) Bcee Bblllie epeuncieHHbIE.

5. Ilo MCPC pacClIpoOCTpaHCHHA CUT'HAJIa B OIITUYCCKOM Kabese 3aTyXaHHe. ..

1) He 3aBHUCHT OT 9aCTOTHI X OCTACTCS IOCTOSHHEIM B OIpCaACIICHHOM AMana3oHe 4aCTOT.

2) 3aBHUCHUT OT YaCTOTHI U OCTAETCS ITOCTOSTHHEIM B OIIpCACIICHHOM AHalla30HC 4aCTOT.

3) He 3aBucuT OT 4acTOTHI M M3MEHSETCS B AUAIla30HE YacCTOT. 4) 3aBHUCHUT OT YacTOTHI U
HU3MCHACTCA B AMAIIa30HC 4aCTOT.

6. Kak Ha3bIBaeTCs BOJIOKHO C TIEPEMEHHBIM IIOKa3aTeIeM MPeIoMIICHUS Jryda?

1) BosioKHO CO CTyIeHYaThIM UHIEKCOM.

2) MHOroMo10BO€ BOJIOKHO.

3) BosnokHo co criiakeHHbIM UHJIEKCOM. 4) BOJIOKHO CO CMEIIeHHON AUCTIEPCHEH.

7. MogoBast aucriepcust MOXKeT OBITh YMEHbBIIIEHA ¢ TOMOIIBIO. .. 1)

Hcnonb3oBaHueM spa ¢ MEHBIIUM JUAMETPOM.

2) Hcnosnb30BaHMEM BOJIOKHA CO CIIIQ)KEHHBIM HH/IEKCOM.

3) Ucnonp3oBaHKEM OJHOMOAOBOrO BOJIOKHA. 4) Bcex ymoMsHYTBIX
BBIIIIE CITIOCOOOB.
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8. [Ipn yMeHbIIICHUH AUAMETPa siipa B ONTOBOJIOKHE IMPOTA MPOITYCKaHUs / IOTEPH. .. 1)
YMEHbIIAOTCS / YMEHBIIIAIOTCSI.
2) YBenuuuBarTCs / yMEHbBIIAIOTCS.
3) VBenuuuBatorcs / yBenuuuBaroTcs. 4) be3 wusmenenuit /
YBEIUYHUBAIOTCSI.

9. Uto onpenensier 3aTyxaHUe B ONITOBOJIOKHE?

1) Paccesiaue.

2) [lornouenue.

3) Ilorepu Ha cThikax U u3rudax. 4) Bee Bbllle epeurciaeHHbIE.

10. Kakoe riaBHOe TpeOOBaHWE IIPH BBITSHKKE OMTOBOJIOKHA?

1) HenonyctumocTts 06pa3oBaHre MUKPOTPELINH;

2) HocrarouHasi MexaHu4ecKas MpO4YHOCTh; 3) OTHOPOIHOCTh
IuameTpa BoJiokHa; 4) Bee nepeunciieHHbIe.

[lepeuenp koMneTeHIMH (4aCTH KOMIETEHIIMH), IPOBEPSIEMbBIX OLIEHOYHBIM CPEJICTBOM:

[TK-8 roTOBHOCTBIO HCTOIB30BaTh COBPEMEHHBIE JOCTHKEHUS HAYKH U TEPEOBBIC
MH()POKOMMYHUKAITMOHHBIE TEXHOJIOTHH, METOIbI IPOBEACHUS TEOPETUUECKHUX U
9KCIIEPUMEHTANIBHBIX HCCIEA0BaHUN B HAyYHO-UCCIe1oBaTeNbekux padorax B oomactu UKTuCC:
3HATh IPHUHITUIIBI TOCTPOCHUS M PAOOTHI CUCTEM ONTHYECKOM Iepeaadn, mpueMa, 00padoTKH,
XpaHeHUs, OTOOpaKCHUS U 3alTUTHl MHPOPMAIIUN; OCHOBHBIC TCHACHIINY U HATIPABIICHUS Pa3BUTHS
JIA3EPHOM, ONTUYECKOM, TEIEKOMMYHUKAIMOHHON U BBIYUCIUTEIBHON TEXHUKH, ONITHYECKOTO
MaTepUaIOBEICHUS, ONTHICCKIX U MHPOPMAITMOHHBIX TEXHOJIOTHIA; PUHIIUITBHI TIOCTPOCHUS,
METO/Ibl TPOCKTUPOBAHMS M pacyeTa ONTHKO-MH(POPMAIIMOHHON TEXHHUKH.

Tembl pedepaToB o yueOHoiIl mporpamme

1. Matepuansl 11 00b€MHOI ronorpaguu. 2D- u 3D-cucremsl oToOpaskeHus
uH(popMaIuu.

2. [lepcrieKTHBBI pa3BUTHUSL CUCTEM ONTHYECKOHN 3aTUCH HHPOPMAIIHH.

3. Monudukamuss meroga >(PGEKTUBHOTO TMOKa3aTeNss MPEIOMIICHHS s
JIBYMEPHBIX TPAJAUEHTHBIX BOJIHOBOJIOB.

4. BB0a-BBIBOJ H31Ty4eHHs B MHTETPaIbHO-ONITUYECKUE CXEMBI.

5. [TaccuBHBIE BOJTHOBOAHBIE KOMIIOHEHThI HHTETPAJIbHO-ONTHYECKUX CXEM.

6. KommbrotepHas poTOHMKA: TPUHLUIIBL, TPOOIEMBI U IEPCIEKTUBBL.

7. Tunsl oNTUYECKUX MPOLIECCOPOB. AHATIOTOBBIA OMTUYECKUIN TPOIECCOP.

8. [TpuHIMIT IENCTBHUS ONTHYECKOIO aHAJIOIOBOTO YCTPOMCTBA, PEaIn3yHOLIEro
YMHOXXEHUE BEKTOpa Ha MaTPHILY.

0. [TepBoe u BTOpOE MOKOJICHHS ONITUYECKUX U(PPOBBIX MPOIIECCOPOB.

10. OnTuueckuii mpoueccop Enlight256.
11. Onrtuyeckne OucTaOMiIbHBIE YCTPOMCTBA M JIOTUYECKUE 3JIEMEHTHI. 12.
@DOTOHHO-KPUCTANINYECKUE CTPYKTYPhI U UX IPUMEHEHHE B ONTOMH(OPMATHKE.
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[lepeuenp koMneTeHIMH (4aCTH KOMIETEHIIM), TPOBEPSIEMBIX OLIEHOYHBIM CPEJICTBOM:

[IK-3 cmocoOHOCTBIO K MMPOCKTUPOBAHUIO, CTPOUTCIBCTBY, MOHTAXY W OKCILIyaTallun
TEXHUYECKHUX CPENICTB MHPOKOMMYHHUKAIMA, HAPABIIAIOMUX CPe epeaud nHPOpMAaluu: 3HATh —
COBPEMEHHbIC TPHHIMIIBI [IOCTPOEGHHUS U PabOThI CUCTEM ONTHYECKOW Iepenauu, 0OpabOTKH, XpaHEHH,
OTOOpaKeHUSI M 3aIIUThl HMH()OPMALMW;0CHOBHBIE TEHICHLUMM M HANPABICHUS pPAa3BUTUS JIA3€PHOH,
ONTUYECKONW TEXHUKH, ONTHYECKOr0 MaTepHUaloBElEHHs, ONTHYECKHX W HMH(OPMALMOHHBIX TEXHOJOIWH;
MaTeMaTHYecKHid ammapaT W 0a30Bble S3BIKM MPOTPAMMHUPOBAHUS, THIIOBBIE IMPOTPaAMMHBIE TPOAYKTHL,
OpPUCHTUPOBAHHBIC Ha pEIlleHHE HAYYHBIX M NMPHUKIAIHBIX 337324 (OTOHUKH M ONTOMH(OPMATHKH; yMETh
INPUMCHATbL Ha IPAKTHKEC COBPCMCHHLIC IIPUHOMIIBI H MCETOAbI IIPOCKTHPOBAHUA MW pacucTa
OHTHKOHH@OpMaHHOHHOﬁTEXHHKH;

Kpurtepuu onenku pedepartos:

OrneHka «OTJIMYHO» — BBIIMOJIHEHBI Bce TPeOOBaHUS K HAMMCAHUIO U MpeCTaBleHus pedeparta:
o0o3HaueHa mpoOiemMa U 00OCHOBaHA €€ aKTYalbHOCTb, ClI€JaH KPaTKHH aHaIu3 Pa3slIudHBbIX
TOUYEK 3PEHUS] Ha pacCMaTpUBAeMyIO MpoOJIeMy M JIOTMYHO W3JI0KEHAa COOCTBEHHAas! MO3ULIKUA,
c(OpMYyJIUPOBAHBI BBIBOJBI, TEMa PACKPHITA IOJTHOCTHIO, BBIIECPKAH OO0BEM, COOIFOICHBI
TpeOOBaHUSI K BHEUIHEMY O(GOPMIICHHIO, JaHbl MPAaBHJIbHbIE OTBEThl HAa JOIMOJIHUTEIbHBIE
BOIIPOCHI.

OrneHka «XOpOIIO» — OCHOBHBIE TpeOOBaHMS K pedepaTry W ero 3alluTe BBINOJHEHBI, HO TPU
3TOM JIONYUIEHbl HEJIO0YeThl. B 4aCTHOCTH, MMEIOTCS HETOYHOCTH B M3JI0KEHHM MaTepuaia;
OTCYTCTBYET JIOTMUECKasi MOCJIE0BAaTEIbHOCTh B CY)KJCHMSX; HE BbIIEpKaH 00beM pedepara;
UMEIOTCA YNyleHus: B O(OpMIIEHHH; Ha [JOIMOJIHUTEIbHBIE BOMNPOCHI MpPH 3aIIUTE JaHbI
HEIOJIHbIE OTBETHI.

OneHka «yJOBJIETBOPUTEIBHO» — HMEIOTCS CYLIECTBEHHbIE OTCTYIUIEHHMsI OT TpeOoBaHuii. B
YaCTHOCTH, TEMa OCBEIICHA JIMILb YaCTUYHO; JOMYUIECHbl (JaKTUYECKUE OMIMOKU B COAEPKAaHUU
pedepara wiM mpu OTBETE Ha JOIMOJIHUTEIbHBIE BOIPOCH; BO BpPEMs 3aIlUThl OTCYTCTBYET
BBIBO/I.

OneHka «HEYIOBJIETBOPUTENBHO» — TeMa pedepara HE packpbiTa, OOHapYKUBAETCS
CYLIECTBEHHOE HEIOHMMAaHUE MPOOIJIEMBI.

Texymuil KOHTPOJIb OCYIIECTBIISIIOTCA II0 KOHTPOJBHBIM BOIIpOCaM IO  HM3y4aeMou
JTUCHUTUTMHE, 110 UTOTaM BBIMOJIHEHUS JTA0OpaTOPHBIX padOT W MHAWBUAYAIBHBIX MPAKTUYECKUX
3aJaHuii, B pOpMe TECTOBBIX 3a/laHUI WM B BUJE IOJrOTOBICHHOIO pedepara.

4.2. ®OH/1 OLIEHOYHBIX CPEACTB JJI MPOBEACHHUS MPOMEKYTOYHOM ATTeCTALUN

4.2.1. Bonpochl, BBIHOCHMbIE HA 3K3aMeH IO AucHuILIMHe «OnTonHpopMaTuKa» i
HanpasieHust moarotoBku: 11.04.02 MHpoKOMMYyHHKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H

1. Knaccudukanus u obmme cBOMCTBa ONTHYECKUX BOJIHOBOIOB. JIydeBoe u MOIOBOE
OIlN-
canue. [londgpuzanys BOJIHOBOJHBIX MO/l B IUNTAHAPHOM CTYIIEHYaTOM BOJIHOBOJIE.
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2. FGOMeTpI/I‘-IGCKaﬂ OIITUKA IUIaHAPHBIX CTYIICHYAaTbIX BOJIHOBO/IOB. BOJ'IHOBOZ[HBIG
MOABI U XapaKTCPUCTUUICCKOC YPAaBHCHHUC IJIA OOBIYHBIX U HOPMHPOBAHHBIX IICPEMCHHBIX.

3. ONEKTPOMAarHuTHas TEOpHsl IUIAHAPHBIX CTYINEHYAaTbIX BOJHOBOIOB. Ilomepeunsie
AJIEKTPUYECKUE U MArHUTHBIE BOJTHOBOHBIE MO/JIBI.

4. O¢ddexkTuBHBIA TOKa3aTenb MNPEIOMIIEHUS BOJIHOBOJIHBIX MOJ, 3(hdexkTuBHas
riyOMHa rpaMeHTHOrO BOJHOBOAA, MOJISIPU3ALUS MOI.

5. BonHoBoaHbIE MOABI IIAHAPHBIX TIPAaJUEHTHBIX BOJHOBOAOB. HopmupoBaHHBIE
IIEPEMEHHBIE.

6. [TpubnnxkeHHple METOABI pacueTa IJIAHAPHBIX TI'PAJUEHTHBIX  BOJHOBOJOB.
HopmupoBanHble KpUBBIE U YCIOBHS OAHOMOIOBOCTH.

7. [TpubnnxeHHble METOABI pacueTa KaHaJIbHBIX I'PaJIMEHTHBIX BOJHOBOAOB. MeTon
3¢ (eKTUBHOIO MIOKA3aTeNsl IPETOMIICHHUS.

8. Hcnonp30BaHNe HOPMUPOBAHHBIX JUCIEPCUOHHBIX KPUBBIX JUIS aHAIU3a CBOMCTB U
BbIOOpaA NMapaMeTpOB KaHAJIbHBIX IPAJHMEHTHBIX BOJIHOBO/IOB.

9. KananbHble rpaineHTHBIE BOJHOBOIBI C OJHOMEPHOW U IByMepHOU auddysueii.

10.  IlaccuBHBIE U aKTUBHBIE KOMIIOHEHTHI MHTEIPAJIbHO-ONTUYECKUX CXEM.

11.  DnemeHTHass 6a3a MHTErpajbHO-ONTHYECKUX CXEeM. MeToJbl pacuera BHOCHMBIX
NOTEPH B [IACCUBHBIX BOJIHOBOIHBIX 3JIEMEHTAX.

12. BBOA-BBIBOJ U3JIyYEHUS B UHTETPAIIBHO-ONTUYECKUE CXEMBI.

13. HHTerpasibHO-ONTUYECKUE YCTPOWCTBA M ONTHYECKUE HHTETPAIBHBIE CXEMBI IS
CHCTEM Iepeaadn u 00paboTKu nH(OpMaIUH.

14. [IpyHIMn HampaBiaeHHOM CBs3M. DBOJHOBOAHBIE HaAIpaBICHHBIE OTBETBUTEIN
MOIIIHOCTH Ha OCHOBE KaHAJIbHbBIX IPAIUEHTHBIX BOJIHOBOIOB.

15. Pa3BeTBiieHHST TPEXMEpPHBIX ONTHUYECKUX BOJHOBOJOB. J[ByXKaHaJIbHBIE ACIUTEIN
MOIIIHOCTH Ha OCHOBE KaHAJIbHbBIX IPAUEHTHBIX BOJIHOBO/IOB.

16.  DnemeHTHl M3runba KaHAJBHBIX T'PAJWEHTHBIX BOJHOBOAOB. Pacder m3mydaTenbHBIX
NOTEPh HA BOJTHOBOJIHBIX U3TH0AX.

17.  Meroabl pacyeTa BHOCHUMBIX MOTeph U 3((HEKTUBHOCTH MEpedayd MOLIHOCTH B
BOJIHOBOJIHBIX ITIEpECEYEHUSAX X- U Y -THIIOB.

18.  dusuueckue OCHOBBI PACHpPOCTPAHEHUS W3IY4YECHHsS] B ONTUYECKUX BOJIHOBOJAAX U
ONTHYECKOM BOJIOKHE.

19. MHoroMomoBble W OZHOMOJOBBIE ONTHYECKME BOJOKHA. CrTymneHuaTele W
rpaueHTHbIE BOJOKHA. HucmoBas aneprypa.

20.  BoJIHOBOIHBIE MOJBI U UX XaPAKTEPUCTUKH B ONITUYECKOM BOJIOKHE CO CTYIIEHYAThIM
npoduiieMm.

21.  BoOJIHOBOIHBIE MOJBI U UX XapaKTEPUCTUKH B ONTUYECKOM BOJIOKHE C I'PaJUECHTHBIM
npoduiieMm.

22.  HudopmanmoHHas eMKOCTb ONITUYECKOTO BOJIOKHA. Byl qucnepcun.

23.  3aryxaHue B ONTHYECKUX BOJOKHaX (K0d((UIMEHT 3aTyXaHus, MOTJIOIIECHHUE,
paccesinue, mpuMecHbie 3P eKTor).

24. Hucniepcusi B ONTUYECKUX BOJIOKHAX (MOJOBasi, MaTepualibHAasi, BOJHOBOJHASI,
HOJIIPU3AaLMOHHO-MO/IOBAsl, HEJIMHEWHAs).

25.  DHepreTruyeckue MoTepy B ONTHUYECKUX BOJOKHAX.

26.  Mertonasl rosiorpaduu B 3a1a4ax 00pad0TKu HHPOpMAIUH.

217. [Ipenensl KpeMHUEBONM TEXHOJOTMM M JJIEKTPOHHOM KOMIIBIOTEPHOM TEXHUKH.

Bos3moxxnocTu u NCPCICKTHUBLI Pa3BUTHUA OHTOPIH(i)OpMaI_II/IOHHLIX TEXHOJIOTHH.
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28.  bucrabuiabHBIE ONTHYECKHE U ONTOAICKTPOHHBIE JIEMEHTHI.
29.  DOTOHHO-KPHUCTAJUIMYECKUE CTPYKTYPHI M UX IPUMEHEHHE B ONTOMH(OPMATHKE.
30.  CoBpeMeHHOE COCTOSIHUE U MEPCIEKTUBbI pa3BUTHSI POTOHUKU U ONTOUH()OPMATUKH.

[Tepeyens koMIieTeHIIMI (YACTH KOMIIETEHIIN), TPOBEPSEMBIX OLIEHOYHBIM CPEJCTBOM:

[TK-3 crnocoOHOCTHIO K TPOEKTUPOBAHUIO, CTPOUTENBCTBY, MOHTAXKY M OKCILTyaTalluu
TEXHUUYECKUX CPEACTB MHPOKOMMYHHKAIUI, HAMIPABISIFOIIMX Cpel epeaadyu HHPOopMaIuu: 3HaTh —
COBpPEMEHHBIC TPUHIIHITHI TIOCTPOSHUS M pa0OTHI CUCTEM ONTUYECCKON Iepenadn, 00paboTKH,
XpaHeHUs, 0TOOpaKCHUS U 3alTUTHI HH(POPMAIIUN;0CHOBHBIC TSHCHIIMH U HATIPABIICHUS PA3BUTHS
JIA3€PHOM, ONTUYECKON TEXHUKH, ONITUYECKOT0 MaTepUaIOBEICHUS, ONTUYECKUX U
WH()OPMAIMOHHBIX TEXHOJOTHI; MATEMAaTHYECKUI anmapaT u 0a30BbIe SA3bIKH ITPOrPAMMHUPOBAHHUS,
TUIIOBBIE IPOIPAMMHBIE MPOAYKTHI, ODUEHTUPOBAHHBIE HA PELICHUE HAYYHBIX U MPUKIIAHBIX 3a/1a4
(OTOHHMKHU ¥ ONITOMH(DOPMATUKH; YMETh MPUMEHSThH Ha MPAKTUKE COBPEMEHHBIE MPUHIIUITBI U
METO/TbI TPOCKTHPOBAHKS M pacueTa ONTUKO-MH(POPMAITMOHHON TEXHUKH; BIAIETh METOJaMH H
HaBBbIKAMH MCIIOJIb30BaHUS KOMITBIOTEPHBIX CUCTEM MPOSKTUPOBAHUS U UCCIIEIOBAHUS JIA3€PHOM,
ONTUYECKOM, TEIEKOMMYHUKAIMOHHOW 1 BBIYMCIUTEIbHON TEXHUKH, ONTHYECKUX MATEpUAJIOB U
TEXHOJIOTH; METOJIaMU MTPOBEACHHUS ONTHUKO-(PU3HUSCKUX UCCIEAOBAaHUN U U3MEPEHUH.

[TK-8 roTOBHOCTBIO HCTIOIB30BaTh COBPEMEHHBIE JOCTHXKEHUS HAYKH U TEPEOBBIC
MH()POKOMMYHUKAITMOHHBIE TEXHOJIOTHH, METOIbI IPOBEACHUS TEOPETUUECKHUX U
IKCIIEPUMEHTAIBHBIX HCCIEIOBAHNN B HAYYHO-UCCIIeA0BATENbCKUX paborax B obmactu MKTuCC:
3HATh IPHUHITUIIBI TOCTPOCHUS M PAOOTHI CUCTEM ONTHYECKOM Mepeaadn, mpueMa, 00padoTKH,
XpaHeHUs, 0TOOpaKCHUS U 3alTUTHl MHPOPMAIIUU; OCHOBHBIC TCHACHIINY U HATIPABIICHUS Pa3BUTHS
JIA3EPHOM, ONTUYECKOM, TEIEKOMMYHUKAIMOHHON U BBIYUCIUTEIBHON TEXHUKH, ONITHYECKOTO
MaTepUaIOBEICHUS, ONTHICCKIX U MHPOPMAITMOHHBIX TEXHOJIOTHIA; IPUHIIUITBHI TIOCTPOCHUS,
METO/IbI IPOCKTUPOBAHUS U pacueTa ONTUKO-HHPOPMAIIMOHHON TEXHUKHU; YMETh PelaTh
MPaKTUYECKHE 3a7a91, CBSI3aHHBIE C POSKTUPOBAHUEM U Pa3paOOTKON CHCTEM OINTOAJICKTPOHUKHU U
WHTETPAILHON ONTUKHY; BIaIeTh OONTUMHU IPAaBUIAMH U METOJIaMU HAJIAJIKU, HACTPOUKH H
AKCIUTyaTaIliu YCTPOMCTB U CUCTEM (DOTOHHKHU U ONITOMH()OPMATUKH, HABBIKAMHU TPUMEHEHUS
MOJTYYECHHBIX TEOPETUUECKUX 3HAHUM JUISl PEIICHUSI KOHKPETHBIX MPUKIAJIHBIX 3a/1a4.

Kpurepun onenuBanus:

OneHka «OTJIMYHO» BBICTABIICTCS MAarucTPaHTy, €CIU OH TIIIyOOKO M TPOYHO YCBOWII
IPOrpaMMHBIM MaTepual Kypca, HCUEpIBbIBAOIIE, [TOCIEA0BATENbHO, YETKO U JIOTHUECKU CTPOHHO
€ro U3J1araeT, yMeeT TECHO yBSI3bIBATh TEOPUIO C IPAKTUKOMN, CBOOOJHO CIPABIAETCA € 3ala4aMU U
BOIPOCAaMH, MPUYEM HE 3aTPyIHSETCS C OTBETaMU IpPU BHUJIOM3MEHEHHM 3a/laHuil, MpaBHIbHO
00OCHOBBIBACT MPUHATHIE pEIIEHUs, BIaJAeeT Pa3HOCTOPOHHUMHU HaBbIKAMH M IMpUEMaMU
BBITNIOJIHEHUSI PAKTUYECKUX 3a/1a4;

OrneHka «XOpO1I0» BBICTABIISAETCS MaruCTpaHTy, €CIM OH TBEPAO 3HAET MaTepuan Kypca,
IPaMOTHO M IO CYIIECTBY H3JaraeT ero, He JOIYCKas CYILECTBEHHBIX HETOUHOCTEH B OTBETE Ha
BOIIPOC, PaBUJIbHO IPUMEHSET TEOPETUUECKUE MOJIOKEHUS TP PELICHUH IPAKTUUECKUX BOIIPOCOB
U HAy4YHO-HCCIICOBATEIIbCKAX 3a/a4, BIAJEeT HEOOXOOUMBIMH HAaBBIKAMH M TNPHEMaMU UX
BBITIOJIHEHMS,

OneHka «yJa0BJeTBOPHUTEIbHO» BBICTABISETCS MAaruCTPaHTy, €CJIM OH HUMEET 3HaHus
TOJIbKO OCHOBHOI'O MaTepuaa, HO HE YCBOWIJ €ro JEeTajel, NOIMyCKaeT HETOYHOCTH, HEJOCTATOUYHO
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NpaBWIbHBIC (OPMYJITHPOBKH, HAPYIIECHUS JIOTHYECKON IOCIEIOBATEILHOCTH B H3JIOKCHHUH
MIPOTPAMMHOI0 MaTepuaa, UCIbITBIBACT 3aTPYITHEHUS [IPU BBIMOJHEHUHU MTPAKTUYECKHUX 3aaY;

OueHka «HeyA0BJIeTBOPUTEIbHO) BBICTABJISETCA MaruCTPaHTY, KOTOPbIM HE 3HAET
3HAYUTENILHON YaCTH MPOTPaMMHOI0 MaTepuaa, I0MyCKaeT CyleCTBEHHbIE OITMOKH, HEYBEPEHHO,
¢ OOJIBIIMMU 3aTPYAHCHHUSIME PEIIaeT NMPAKTHUSCKUE U HAYTHO-UCCIICIOBATEIILCKUE 3aJa9H UITH HE
CIIPABIISIETCS C HUMU CaMOCTOATEIIBHO.

4.2.2. Illpumepsl 3K3aMEHANMOHHBIX OMJIETOB MO AUCHHILIMHEe «OnTrouHpopMaTHKa)
A HanpajeHust noAroroBku 11.04.02 MHpOKOMMYHUKANMOHHbIE TEXHOJOTHU M CHCTEMbI
CBSI3H

SK3AMEHAIIMOHHBIN BUJIET Ne 1

l. Knaccudukanus u obume cBOMCTBa ONTHYECKUX BOJIHOBOIOB. JIydeBoe u MOIOBOE
OIMKuCaHuc. Honapmaunﬂ BOJIHOBOAHBIX MO/ B IIJITaHAPHOM CTYIICHYATOM BOJIHOBO/IC.

2. NudopmanronHas eMKOCTh ONITUYECKOT0 BOJIOKHA. BUbl nucnepcuu.

3. 3agaua. OnpeaenuTe Ynucio MoJl, KOTopoe OyIeT pacupoCTPaHsIThCs B I'PaJUEHTHOM

BOJIOKHE C JMAMETPOM CepleBUHBI 50 MKM M JHaMETPOM O0O0JOYKHM 125 MKM Ha JUIMHE BOJIHBI
1310 um. [Tokazarens npenomiienus cepaueBunsl 1,490, nokazarens npenomieHus 00oodku 1,485.

AK3AMEHAIIMOHHBIN BAJIET Ne 2

1. ['eomeTpuyeckass ONTUKA IUIAHAPHBIX CTYNEHYATHIX BOJHOBOJOB. BOIHOBOAHBIE
MO/JIbI U XapaKTePUCTHUUECKOE YpaBHEHHUE /711 OOBIYHBIX 1 HOPMHUPOBAHHBIX MTEPEMEHHBIX.

2. Jucnepcuss B ONTUYECKUX BOJIOKHAX (MOJoOBasi, MaTepuaibHas, BOJHOBOJHAS,
MOJIIPU3ALMOHHO-MOIOBAs, HEJTMHEWHAs).

3. 3anava. MiMeercs cTyneHYaTOe BOJIOKHO C IIOKAa3aTeJIEM IPEJIOMIIEHUS CEP/LIEBUHbI
1,46; A = 0,27%. Haiitu nuamerp cepiAlIEeBUHBI BOJIOKHA, B KOTOPOM OyleT pachpOCTpPaHSATHCS
TOJIBKO OJIHA MOJIa Ha JITMHE BOIHBI 1550 HM.

OrneHouyHBIE CpEACTBA ISl MHBAIKMIOB U JIUIl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbSI
BBIOUPAIOTCS C YYETOM MX MHJIUBUAYAIbHBIX IICUXO(QU3NIESCKUX OCOOCHHOCTEH.

— Opu  HEOOXOAMMOCTHM  WHBaJIMIaM M JUIAM C  OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 3JI0POBBSI TIPEIOCTABIISCTCS JIOTIOJHUTEIIBHOE BpEMs JIJISl TIOJTOTOBKU
OTBETa Ha DK3aMEHE;

— OpU  TNPOBEACHUM TPOIEIYphl OIICHUBAHUS  PE3yJIbTaTOB  OOydYCHUS
WHBAJIUIOB W JIUI[ C OTrPAHWYCHHBIMUA BO3MOXKHOCTSIMHU 3JIOPOBbSI TPEAyCMAaTPHUBACTCS
UCIIOJIb30BaHUE TEXHUYECKUX CPEICTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIUBUIYyAIbHBIMU
OCOOCHHOCTSIMU,

— PU HEOOXOUMOCTH JIJIsl 00YYAIOIIUXCSI C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU
3JI0POBbSI ¥ WHBAJIWOB TPOIEAypa OLECHUBAHUS PE3yJbTaTOB OOyUEHHUsS IO TUCIUILIAHE
MO>KET TIPOBOJIUTHCS B HECKOJIBKO JTATIOB.

[Iporienypa oleHUBaHUS PE3YJIbTaTOB OOYYCHHSI WHBAIUIOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXXHOCTSIMU  3[IOPOBBSI 110 JHUCHUIUIMHE (MOIYJIO) TIPEAYyCMaTPHBACT IPEAOCTABICHHE
uHpopManuu B Qopmax, aJaNTHPOBAHHBIX K OTPAHHYCHHUSM HX 30POBbS M BOCHPHSITHS
uHpopmauu:
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JItst TUIT ¢ HApYIICHUSIMH 3PCHUS
— B IEYaTHOH (opMe yBEIMUYEHHBIM MPUDTOM, — B (POpPME DIEKTPOHHOTO
JIOKYMCHTA.
J1J1s1 JIMIL C HApYIICHUSIMH CITyXa:
— B [1€UaTHOM dopme,
— B (hOpMeE IJIEKTPOHHOTO JOKYMCHTA.
J1J1st JIU1 ¢ HApYIIEHUSIME OTIOPHO-/IBUTATEIILHOTO amiapara:
— B II€YaTHOM opme,
— B (hopMe IIEKTPOHHOTO JOKYMEHTA.
JlaHHBII TIEpEYCHb MOXET OBITh KOHKPETU3UPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJarouuxcs.

5. IlepeyeHb OCHOBHOI M JONMOJHUTEIbHON Yy4eOHOU JHUTEepaTypbl, HEOOXOAUMON IS
OCBOCHUS TMCUMILIUHBI (MOLYJIs1)

5.1. OcHoBHasi IuTEpaTypa:

1. Martepuanbsl ¥ TEXHOJOTHMM MHTETPAIbHON U BOJOKOHHOM ONTHUKH [DIEKTPOHHBIN
pecypc]: yue6. mocobue / A.W. UrnateeB [u ap.]. — Dnekrpon. gaH. — Cankr-Ilerepoypr: HUY
HUTMO, 2009. — 78 c. — Pexxum noctymna:

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

2. [TanoB M.®. ®usnueckue OCHOBBI (HOTOHHKU [DIEKTPOHHBINH pecypc] : yueo.
nocobue / M.®. [lanos, A.B. ConomoHoB. — Dnektpon. gaH. — Cankr-IletepOypr: Jlans, 2017. —
564 c. — Pexum gocryna:

https://e.lanbook.com/book/92656 3. Canex b., Teiix M. Ontuka u ¢potonuka. [IpuHimmns u

npumenenus. B 2 1. Ilep ¢ anri.

B.JI. AepOoBa. — lonronpyausiii: U3natensckuii Jom «aTemnext», 2012.

4. CunopoB A.M. OcHOBBI OTOHUKH: (HPU3UYECKHE MPUHIUIBI M METOJIBI IPeoOpa3oBaHuUs
ONTHYECKUX CHUTHAJIOB B YyCTpPOWCTBax (DOTOHHUKH [DIIEKTPOHHBIH pecypc]: ydeb. mocodme —
OnektpoH. naH. — Cankt-IlerepOypr: HUY UTMO, 2014. — 148 c. — Pexxum nocryna:

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

JUis OCBOEHMSI TUCUUIUIMHBI MHBAJIWJAMHM M JIMLIAMU C OFPaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsI UMEIOTCSI U3/JaHUS B 3JIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOINOTEUHBIX cucTeMax «JIaHby»
u «tOpaiit».

5.2. JlonosiHuTEIbHAS JIUTEPaTypa:

1. Bapeionn A.A. DnekTpoauHaMUKa BOJTHOBEIYIINX CTPYKTYp. Teopusi BO3Oy)AeHUs
U CBA3U BOJIH [DJIEKTPOHHBIN pecypc| — DnekTpoH. naH. — Mocksa: @usmariur, 2007. — 512 c. —
Pexum nocryna:

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

2. Urnaros, A.H. OnTosnekTpoHuka U HaHO(OTOHUKA: yued. mocodue [DIeKTpOHHbII
pecypc] — Onekrpon. naH. — CII6: Jlans, 2017. — 596 ¢. — Pexxum noctyna:

https://e.lanbook.com/book/95150
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3. Jlapkua A.U., IOy ®.T.C. Korepertnas ¢ortonunka. M.: BMUHOM. JlaGopartopus
3nanuii, 2009.

4, [Ipoxopo  B.II. MopaenupoBanre  (HU3UKO-TEXHOJOTUYECKUX  IMapaMETPOB
ONTHYECKUX HOHOOOMeHHBIX BOJHOBOHOB / IIpoxopor B.IL., fxoBenko H.A. — KpacHomap:
Kyb6anckuii roc. yur, 2014.

5. [TanoB M.®. ®u3nveckre OCHOBBI MHTErpAIbHOM onTUKH. — M.: Akanemus, 2010.

6. CunopoB A.M. Matepuansl U TEXHOJIOTHH UHTETPATIBLHOM ONTHKU. YueOHoe mocobue,

Kypc JIeKIUH [DaekTpoHHBIH pecypc]: yueb. mocodue / AWM. Cumopos, H.B. HukxonopoB. —
OnektpoH. naH. — Cankt-IlerepOypr: HUY UTMO, 2009. — 107 c. — Pexxum nocryna:
https://e.lanbook.com/book/43788

7. Cunopo AWM. Marepuansl ¥ TEXHOJIOTMH BOJOKOHHOW OITHUKHU: ONTHYECKOE

BOJIOKHO JUIsi CHUCTeM repenaun uHpopmanmu [Inekrponnsnii pecype] / AWM. Cumopos, H.B.
Hukonopos. — Dnektpon. nan. — Cankt-IlerepOypr: HUY UTMO, 2009. — 95 c. — Pexxum goctymna:
https://e.lanbook.com/book/40804

5.3. llepuoguyeckue U3IaAHUs:

ABToMmeTpus

BecrtHuk cBsa3u

KBaHTOBas 2IEKTPOHHKA

Onrtuyeckuii )KypHai

Pannorexnuka

PannorexHuka u 3neKTpoHHUKA

WNnxenepnas ¢pusuka

CetH 1 CUCTEMBI CBSI3U

TexHonoruu u cpencTna CBs3U

Tpyzabl HH-Ta UHXK. 11O JIEKTPOH. U paauodiekTporuke (TUHUIP)
®oTOHUKA

®doToH-3KCTIpece

DIIEKTPOMAarHUTHBIE BOJIHBI U 3JIEKTPOHHBIE CUCTEMBI
CBoaHbll pedepaTUBHBIN KypHaI «CBA3b»

PX «Panmnorexuukay

PXX «Dnexkrponuka

PX «®Duzuka»

KypHuan rexanueckoi GuU3NKI

3apyOexHas paAHodIeKTPOHUKA
TenexkoMMyHUKaLNK

6. Ilepeuenb pecypcoB MH(POPMANMOHHO-TEJICKOMMYHUKAIMOHHOU ceTn «HTepHeT»,
HEeO0XO0AUMBIX /IJIfl OCBOEHH Sl JUCHUIJIMHBI (MOIYJIA)

1. Dnexrponnas 6ubanorexa FOPAWT: www.biblio-online.ru
2. DnektpoHHO-OnbMoreuHas cucrema JIAHD: https://e.lanbook.com

3. Hudopmanmonnas cuctema «EaumHOE OKHO JOCTyNa K 00pa3oBaTeIbHBIM pECypcamy»:
http://window.edu.ru/window
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bubnuoteka anekTpoHHBIX yueOHUKOB: http://www.book-ua.org/

5. AHHOTHUPOBAHHBI TeMaTWYEeCKUW KaTajor VIHTEpHET pecypcoB 1O  (Qu3MKe:
http://www.college.ru/

6. ®denepanbHbIi o0OpasoBarebHbBIN nopTant:
http://www.edu.ru/db/portal/sites/res_page.htm

Karanor mayunsix pecypcos: http://www.scintific.narod.ru/literature.htm
Bonbiias nayunas 6ubnuoreka: http://www.sci-lib.com/

EctecTBenHO-Hay4HbIN 00pa3oBaTenbHbIi moprat: http://www.en.edu.ru/catalogue/
0. YueOHO-0Opa3zoBaTenbHas (U3MKO-MaTeMaTHdeckas Oubnumoreka caita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

= e o N

11. Texauueckast OMOINOTEKA:

http://techlibrary.ru/

12. Encyclopedia  of  Fibre  Optics  (OHuukioneauss  BOJOKOHHOW  ONTHKH)
http://www.its.bldrdoc.gov/fs-1037/dir-025/_3720.htm

13. BBenenue B TEXHUKY BOJIOKOHHO-OITHYECKUX ceTen
http://www.citforum.ru/nets/optic/optic1.shtml

14. OnrroBOJIOKOHHAA TEXHOJIOTUSI
http://astu.secna.ru/russian/students/personal/4 1 nav/index.html

15. Onruueckas nuHUS CBI3U http:/www.jinr.ru/~jinrmag/win/2000/5/optic5.htm

16. KBanToBas ONTHKA 51 HaHOOITHKA!
http://esonn.fr/0oldweb/esonn2010/xlectures/ESONN2010_NanoOptics_Lecture BART
H.p df

7. MeToguveckne YKa3aHus 1 00yYAOUIUXCS 10 0CBOCHMIO TUCHMILIMHBI (MOAYJIs1)

Jlexuus siBisieTcst OAHON U3 (HOPM M3YUECHHUsSI TEOPETUUECKOTO MaTepualia 1o JTUCHHILIHNHE. B
X0JI€ JIEKLIHOHHOI'O Kypca MPOBOJUTCS U3JI0)KEHUE COBPEMEHHBIX HAy4YHBIX MOAXOA0B U Teopuil. B
TeTpaAu Uil KOHCIIEKTUPOBAaHUS JIEKIMH HEOOXOAMMO HMETh MO, TJe IO XOIy
KOHCIIEKTUPOBAHUs JENAIOTCS HEOOXOAUMBIE TIOMETKH. 3alUCH JOJDKHBI ObITh M30MpaTeIbHBIMH,
IIOJIHOCTBIO CJIEIYET 3alMChIBaTh TOJIBKO OIpezesieHus. B KOHCIEKTe MPUMEHSIOT COKpalleHHe
CJIOB, YTO YCKOPSIET 3aluch. Bonpockl, BOSHUKAIOLIUE B X0/1€ JIEKLIUU, PEKOMEHIyeTCs 3allUChIBATh
Ha TOJSIX M IIOCIE€ OKOHYAaHUS JIeKIMM OOpaTUThCS 3a pa3zbsCHEHUEM K IIPErojaBaTelto.
Heo6xoauMo akTHBHO paboTaTh ¢ KOHCIIEKTOM JIEKLIMU: [TOCI€ OKOHYAHUS JIEKIIMA PEKOMEHIYETCS
HepeyuTaTh CBOU 3aIlMCU, BHECTU MOMPABKU U JIOTIOJIHEHUS.

OfHUM M3 OCHOBHBIX BHJIOB JEATEIBHOCTH CTY/AEHTa SIBISETCA CaMOCTOsITeNIbHas padora,
KOTOpasi BKJIIOYAET B ce0sl M3yuyeHUe JIEKIIMOHHOTO MaTepHuala, ydeOHUKOB U y4eOHbIX MOCOOMIA,
MOJTOTOBKH K BBITIOJHEHHUIO JIAOOPATOPHBIX PabOT M 0hOPMIICHHIO TEXHUUECKUX OTYETOB MO HUM,
a TaK e MOATOTOBKH K IPAKTUUYECKUM 3aHATHSIM H3yYE€HUEM KpaTKOW Teopuu B 3alayHUKaX U
pELIeHUH JOMaIIHUX 3a/IaHuH.

CompoBOXKIEHHE CAMOCTOSITENIbHOW pabOThl CTYJEHTOB MOXXET OBITh OPraHW30BaHO B
clleAyoumx Gopmax:

— COCTaBJICHUEM HHIUBUAYAIbHBIX IUIAHOB CaMOCTOSTEIbHONW pabOThl Ka)a0ro u3
CTYZICHTOB C YKa3aHHEM TeMbI U BUOB 3aHATHIA, ()OPM U CPOKOB MPEICTABICHHS PE3yIbTATOB;

— IIPOBEJCHUEM KOHCYJIbTAUUN (MHAMBUAYAJIbHBIX WM TPYIIOBBIX), B TOM YHCIE C
NPUMEHEHHEM TUCTAaHIIMOHHOM Cpebl O0yUCHHUS.
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Kputepuii onieHku 3p(EKTUBHOCTH CaMOCTOSITEIIBHONH pabOThI CTYACHTOB (OPMHUPYETCS B
X0JIe TPOMEXYTOUYHOI'O KOHTPOJISI MPOLIECCA BBIIOJHEHUS 3a/laHUi U OCYILECTBISIETCSI HA OCHOBE
pa3IMYHBIX CHOCOOOB B3aMMOACWUCTBUS B OTKPHITOH HMH(OPMAIIMOHHOW cpele M OTpakaeTcs B
npoiecce GOpMHUPOBAHUS TAK HA3IBAEMOT'O «3JIEKTPOHHOI'O MOPTHENS CTYCHTaY.

B cooTBercTBUU C 3TUM IPH MPOBEIEHUU ONEPATUBHOIO KOHTPOJISI MOTYT MCIIOJIb30BATHCS
KOHTPOJIbHBIE ~ BOIIPOCHI K  COOTBETCTBYIOIIMM  pa3fellaM  OCHOBHOM  JUCIUIUIMHBI
«OnTouH(popMaTHKay.

KoHTponb ocymecTBisieTcss IMOCPEICTBOM TECTUPOBAHUSA CTYIEHTOB II0 OKOHYAHUU
U3y4eHHs] TeM y4eOHOM AMCUUIUIMHBI, TOCPEICTBOM IPOBEPKU OTYETA CTYAECHTOB IO KaX10H U3
BBINOJIHEHHBIX JJa00paTOPHBIX padoT U pe3ylbTaTaMH OTBETOB HA COOTBETCTBYIOLIHE KOHTPOJIbHBIE
BOIIPOCHI.

ITo utoram BBINOJIHEHUS KaXJ0W J1aOOpaTOPHOM pabOThl CTYJIEHT COCTABISAET MOAPOOHBIN
NUCBbMEHHBIH OTYET, ONUpasChb Ha KOTOPbI JOKEH B Oecele ¢ IpenojiaBaTesieM
IPOJEMOHCTPUPOBATh 3HAHHE TEOPETUUECKOIO U 3KCIEPUMEHTAIBHOIO MaTepuaa, OTHOCSIIErocs
K pabore. I[lpoBepka 3HaHMIA CTyJeHTa OCHOBaHa Ha KOHTPOJBHBIX BOINPOCAX, NMPUBEACHHBIX B
ONMUCaHUM padOThl M JONOJHMUTENBHBIX BONPOCAX, KACAIOUIMXCS COOTBETCTBYIOLIUX pa3/eiioB
OCHOBHOM jaucuumiuHbl  «OntouHpopmaruka». [locie BeimosHeHUs JgabopaTOPHOM pabOThI
CTYJEHT NPEAOCTaBIISET OTKOPPEKTUPOBAHHBIN B XO/1€ 3aLIUThI TMCbMEHHBIN OTYET O HEH.

JononHurenbHas Gopma KOHTPOIst 3PPEKTUBHOCTH YCBOCHHS MaTepHasa U NpruoOpeTeHus
IPAaKTUYECKUX HABBIKOB 3aK/IIOYAETCS B OTKPBITOM MHTEPAKTHBHOM 3amure paboThl Ha YCTHOM
BBICTYIUIGHUM IIE€pe]l ayJIUTOpUed COKYPCHHKOB. B 3TOM ciydae 3amurta HpOXOAUT B PEXHUME
KpaTKoro JI0KJIaa Ha KOH(EPEeHIINH.

ConpoBox/IeHHE CaMOCTOSTEIbHON PabOThI CTYI€HTOB TAK)KE OPraHU30BaHO B CIEAYIOIINX
dbopmax:

— YCBOEHHE, JOINOJIHEHHE U BHHMKaHME B pa3Oupaemble pazJiesibl JUCHMIUIMHBI MU
IIOMOIIY 3HAHUM IOJy4aeMbIX [0 CpEACTBAM H3YYEHHS PEKOMEHAYEMOW JHUTEepaTypbl U
OCYILIECTBIISIEMOE ITyTEM HalucaHus pedepaTuBHBIX padoT;

— KOHCYJbTAllUM, OPTaHU30BAHHBIC ISl Pa3bsACHEHMs NPOOJIEMHBIX MOMEHTOB IIpH
CaMOCTOSITEIFHOM M3YYEHHUH TE€X WM MHBIX aCMEKTOB pa3/esioOB YCBaMBaeMON MH(POpPMAaLUU B
JUCLIUILINHE.

K cpencrBam obecriedeHnst OCBOSHHsI TUCHUILTHHBI «ONTONH()OPMATHKA» TaK)Ke OTHOCHTCS
AIIEKTPOHHBIN BapHAHT y4eOHOTO MOCOOUS IO JAHHOM AMCUMUIUINHE, BKIIFOYAIOIINHN B ceO0s:

— JIEKIIMOHHBIM KypC IUCHUIUINHBI «OnTOUH(pOpMATUKaY;

— KOHTPOJIbHBIE BONPOCHI IO KAXKAOMY pas3fieidy y4yeOHOH NHMCUUILIMHBI; — CIHUCOK
3ajJa4 10 KaXJI0My pa3/ienry yueOHO! TUCIMITIINHBIL.

K cpenctBam obecnieueHns 0CBO€HUS AUCUUIUIMHBI «ONTOMH(POPMATHKAY TaKKE OTHOCITCSA
3JIEKTPOHHBIE BAPUAHTHI JIOMOJHUTEIbHBIX YU€OHbBIX, HAYYHO-TIONYJISIPHBIX M HAYYHBIX W3JJaHUN 110
NAHHOU JUCHUILINHE.

Pexomennyercs cnenyromuid rpaduk M KaJCHIAPHBIA IUIAH CaMOCTOSITEIBHOW pPabOThI
CTYJICHTOB I10 Y4eOHBIM HellemsM (8 Hellenb):

TunoBble 3aJaHUs JAJIsI CAMOCTOSITEJIbHOM paﬁoTbl CTYAECHTOB
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No ) Kol-Bo ®dopwma npen- Cpoxu
Tema unu 3a7anue TeKyen padboTsl CTaBJICHUS BBITIOJTHEHUS
TEMBI 4acoB
pe3yabTaToB (uenenn)
1 Martepuansl 1uist 00b€MHOI Tonorpaduu. 2D- 5 VYcTHBIN OTBET. 1
u 3D-cuctembl oToOpaxeHust ”HPOPMALIHH. TekcTOoBbII
JIOKYMEHT.
Pedepar.
2 [lepcnieKTUBBI pa3BUTUS CUCTEM ONTHYECKOM 4 VYcTHBIN OTBET. 1
3anucu HHQOPMAITIH. TexcToBbIi
JIOKYMEHT.
Pedepar.
3 KomnbrorepHast  ¢GOTOHHMKA:  NPUHIIMIIBL, 5 VY CTHBIN OTBET. 1
po0JIEMBI U NTEPCTIEKTUBBI. TexcToBbIl
JIOKYMEHT.
Pedepar.
4 Turnbl ONTUYECKUX IIPOLECCOPOB. 5 VYcTHBIN OTBET. 1
AHaNOroBbI ONTUYECKUN MPOLIECCOP. TexcToBbIl
JIOKYMEHT.
Pedepar.
5 [IepBoe u BTOpOE IMOKOJICHUS OINTHUYECKUX 5 VYcTHBIN OTBET. 1
U(PPOBBIX MPOIIECCOPOB. TexcToBbIi
JIOKYMEHT.
Pedepar.
6 OnTuueckwuii nmporeccop Enlight256. 5 VYcCTHBIN OTBET. 1
TekcToBbIi
JIOKYMEHT.
Pedepar.
7 Ontuyeckre OucTaOWIbHBIE YCTPOWCTBA U 5 VYCTHBIN OTBET. 1
JIOTUYECKHE JIEMEHTHI. TexcToBbI
JIOKYMEHT.
Pedepar.
8 DOTOHHO-KPUCTAIUTMUECKUE CTPYKTYPBI H UX 5 VY CTHBII OTBET. 1
NpUMEHEHHE B ONTOMH(POPMATHKE. TexcToBbIi
JIOKYMEHT.
Pedepar.
HUroro: 39 8

B ocBoeHMM IUCHUIIIMHBI WHBAIUIAMU U JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU
310pOBbs OOJBIIOE 3HAYECHHE HMEET WHIUBUIyajdbHass ydeOHas pabora (KOHCYIbTallUU) —
JIOTIOJIHUTEIBLHOE Pa3bsICHEHHE yueOHOr0 MaTepuara.

NuauBuayanbHble  KOHCYJABTAllMM 1O MPEAMETY  SBISIOTCA  BAXHBIM  (DAKTOPOM,
CIOCOOCTBYIOIUM HMHAMBHIyalu3allud OOyYeHHS W YCTAHOBIICHHUIO BOCHUTATENHLHOTO KOHTAKTa
MEXIy TIperojaBarejeM | OOYJaroNIMMCS HWHBAJIUIAOM WM JIUIOM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 3/I0POBBSI.
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8. Ilepeuenb MH(POPMANMOHHBLIX TEXHOJOTHIl, MCIOJb3yeMbIX NPH OCYIIEeCTBJIEHUH
00pa3oBaTeILHOIO NPOLECCa MO0 AUCHMUILINHE (MOIYJII0)

8.1. [lepeuens HHPOPMAITMOHHBIX TEXHOJIOTH A

1. Onepaunonnas cucrema MS Windows

2. OcducHsrit naker npunoxxkenut Microsoft Office

8.2. IlepeyeHb HEOOXOAMMOI0 IPOTPAMMHOI0 O00ecneYeHn st

1. Onepanuonnas cucreMa MS Windows (© Microsoft Corporation).
2. UnrerpupoBannoe opucHoe npunoxenue MS Office (© Microsoft Corporation).

Ne norosopa [lepeueHp NHMIIEH3MOHHOTO MPOrPaMMHOI0 00€CIIEUEHHUSI
Hor. No77-AD®/223-®d3/2017 | Ilognucka Ha 2017-2018 yueOHBbIN roJ Ha MIPOTrPaMMHOE
or 03.11.2017 o0ecrieyeHre B paMKax ImporpamMmbl komnanuu Microsoft

“Enrollment for Education Solutions” st KOMIBIOTEPOB U
cepBepoB Ky0aHCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETA U €TI0
(dbummanos:

DsktpEdu ALNG LicSAPk MVL

4. Cucrema kommbrotepHoir marematuku MATHCAD ¢ HeoOXOIMMBIMH TIaKETaMHU
pacumupennii (© Parametric Technology Corporation).
5. Cucrema kommberotepHoit Mmarematukn MATLAB + SIMULINK ¢ HeoOXoauMbIMu

tynookcamu (O The MathWorks).

Ne noroopa [lepeueHp NHUIIEH3MOHHOTO MPOTPAMMHOI0 00eCTIeYEHHUS
Kontpakt Nel15-OAD®/2013 | Ilpoienue nporpaMMHOM MOAEPKKY U IPHOOPETEHUE TTpaB
ot 05.08.2013 MOJI30BAHUS TPUKJIATHBIM ITPOTPAMMHEIM 00ECTICUeHUEM

MathWorks MATLAB

PTC MATHCAD University Classroom Perpetual — Floating
Maintenance Gold

Kontpakr Ne127-AD®/2014 ot | [IpenocraBieHne 6€CCPOUHBIX MPaB IMOJIb30BAHUS

29.07.2014 MIPOrPaMMHBIM 00eCTIeYeHUEM, BO3MOXKHOCTD 3arpy3KH
JMIIEH3UOHHOTO MPOrpaMMHOr0 obecriedenus yepe3 MHrepHer:
Mathworks

MATLAB Wavelet Toolbox

Mathworks

Simulink, Signal Processing Toolbox
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Mathworks

Fuzzy Logic Toolbox

Neural Network Toolbox
Optimization Toolbox

Statistics Toolbox

Partial Differential Equation Toolbox
DSP System Toolbox
Communications System Toolbox
Financial Toolbox

Econometrics Toolbox

8.3. [lepeuenb HH(GOPMANUOHHBIX CIIPABOYHBIX CHCTEM

1. Dnextponnas 6udmrorexa FOPAUT:
www.biblio-online.ru

2. DnexrponHo-6nbanoTeunas cuctema JIAHD: https://e.lanbook.com

3. DnexTpounHnas 6ubnuoreunas cuctema eLIBRARY.RU: http://www.elibrary.ru

4. Uapopmanmonnas cucremMa «EnuHOe OKHO J0cTynma K 00pa3oBaTelbHBIM
pecypcam»: http://window.edu.ru/window

5. PyOpukoH — KpynHeWIuil »sHUUKIoNeauueckuit pecypc MHTepHera:
http://www.rubricon.com/

6. AHHOTHPOBaHHBIM TeMaTHYeCcKHii KaTajor VHTepHET pecypcoB Mo (U3MKe:
http://www.college.ru/
7. Karanor Hay4HBIX pecypcoB: http://www.scintific.narod.ru/literature.htm

o0

. bonbmias nayynas 6ubnuoreka: http:// www.sci-lib.com/

9. EcTecTBeHHO-Hay4YHbBIN o0pa3oBaTeIbHbII IOpTAJIL:
http://www.en.edu.ru/catalogue/
10. Texunueckas ouodimorexa: http://techlibrary.ru/

11. Dusnyeckad sHIUKIONEAN: http://www.femto.com.ua/articles/

12. Axagemux — CrnoBapy M SHUMKIONEIMM  HAa  AKaJeMHKeE:
http://dic.academic.ru/dic.nsf/enc_physics/

9. MarepuajibHO-TeXHHYECKAsI 0a3a, HeoOXxoaMMAag A OCyLIeCTBJICHHUS
00pa3oBaTeILHOIO NMPOLECCa M0 JUCHHILIMHE (MOLYJIIO)

YcenenHas peanu3amysl MpernofaBaHus AUCUUIUIMHBL «OnTonH(opMaTHKa» MpEAronaraet
HaJIMYue MHMHHMMAJIbHO HEOOXOJHMMOTO /sl pealu3aluyd MarucTepCKOW IpOorpaMMbl IE€pedHs
MaTepUaIbHO-TEXHUYECKOT0 00ECTIeUeHUS:

— JEKIIMOHHBIE ayAUTOpUH (000pYIOBaHHBIE BHICONPOEKIMOHHBIM 000pYyIOBaHHEM
JUISl IpE3E€HTalUi, CpeCcTBaMH 3ByKOBOCIIPOM3BEICHUS, SKPAHOM, U UMEIoIKe BbIXxo B MIHTepHET);

— KOMIIBIOTEPHBIE KJIacChl 1JIsl IPOBEACHUSI IPAKTUUYECKUX U JIaDOPATOPHBIX 3aHATHUI;

— JUCIUIEMHBIM  KJIacC € IEepCOHAIBHBIMM KOMIIBIOTEpAaMHU I NPOBEICHUS
71a00paTOPHBIX IPYNIOBBIX 3aHITHIA;

— omnucaHus JaboparopHbix paboT mno aucuuruinHe «OnTtouHpOpMaTHKa» C
y4eOHOMETOAMYECKUMHU YKa3aHUSMU K UX BBIIIOJHEHUIO;
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— IPOTPaMMBbI OHJIAHOBOT'O KOHTPOJISI 3HAHUN CTYACHTOB (B TOM YHCIIE IPOTPAMMHOE
o0ecrieyeHre JUCTAaHIIMOHHOTO 00yUeHus);

— HAIUYUE  HEOOXOAMMOIO  JIMIIEH3MOHHOTO  MPOTpaMMHOro  obecredeHus
(omepammonnast cuctema MS Windows; mHTerpupoBanHoe oducHoe mpmwiokenne MS Office;
cucreMa kommbloTepHod wmatematukn MATHCAD ¢ makeramu pacimupeHui; cucrema
kommbiorepHor MaTeMatnkl MATLAB + SIMULINK ¢ Heo0X0quMBIMU TyJI00KCAMH).

[Ipy wWCHONB30BAaHMM AJNEKTPOHHBIX M3AAHUH By3 JODKEH OOECIEYHTh KaKIOTro
oOyuaromierocss BO BpeMsl CaMOCTOSTEIbHOM MOATOTOBKA PabOYUM MECTOM B KOMIIBIOTEPHOM
KJ1acce ¢ BbIXOZ0M B IHTEpHET B COOTBETCTBUH C 00bEMOM M3yYaeMbIX JUCLUILINH.

Ne MarepraabHO-TEXHHUECKOE 00SCIICYCHUE TUCITUTUINHBI
Bun pa6or

/11 (MOJyJIsT) U OCHAIIIEHHOCTh

1 JlexunoHHEBIE 3aHATUA Y4eOHas ayauTOpus NS MPOBEIACHUS 3aHATUH JICKIIMOHHOTO THIIA,
71a00paTOPHBIX PabOT, TEKYIIEro KOHTPOJS M IMPOMEXKYTOYHOM
arrecraiuu — aya. 205 kopn. C (yn. CraBpononbckas, 149)

2 JlaGopaTopHbie 3aHATHS | YueOHas ayIuTopus Ul MPOBENEHHUS 3aHATHH JIEKIMOHHOIO THIIA,
J1Ta00PAaTOPHBIX PabdOT, TEKYHIEr0 KOHTPOIS M IMPOMEKYTOYHOU
arrectaruu — ayn. 205 kopi. C (yn. CtaBpomnonbckas, 149)

3 ['pynnoseie YyeOHast ayAuTOpHUs ISl MPOBENCHUS 3aHATHH JICKIIMOHHOTO THIIA,
(MHIMBUyaIbHBIE) 1a00paToOpHBIX paldoT, TEKYLIEro KOHTPOIS W MPOMEXKYTOUHOH
KOHCYJIbTAIH arrecrauuy — aya. 205 kopn. C (ya. CraBponoinsckas, 149)

4 IIpomexxyTounas YyeOHast ayAuTOpHUs I MPOBEACHUS 3aHATHH JICKIIMOHHOI'O THIIA,
aTTecTaIus JTa00PAaTOPHBIX PabOT, TEKYHIEr0o KOHTPOIS M IMPOMEXKYTOYHOU

arrecranuu — aya. 205 kopm. C (yn. CraBpomonbckast, 149)

5 CaMocrosTenbHas AynuTopust ansi caMocToaTeNbHON paboThl — aya. 208, kopm. C (yi.

pabora Craspomnonbckas, 149)

«MyJabTHMEIUITHBIN KJIACC CHIENHATbHBIX JUCHMILTAE» aya. 205C

Jlexuuu u J'Ia60paTOpHBIe 3aHATHA 110 O60py,I[OBaHI/Ie H IIPOrpaMMHOTCXHUYICCKOC

TUCIUTUTAHE: OCHallleHHe yueOHO-HayuHOil 1abopaTopun: | Konso
«OnronHpopMaTuKa
ITepconasibHbIE
3J1eKTPOHHOBBIYUCINTEIbHbIE MAIIIMHBI: 12

CPU c yacroroii 6onee 2,4 [T, LCD
Mathcad Cpena Bu3yasibHOTO

MIpOrpaMMHUPOBAaHUs, CETEBAs BEPCUS 12
Matlab Cpena Bu3yanbHOTO 12
POrpaMMUPOBAHUS, CETEBAs BEPCHUs
Microsoft Office 2003, 2007, 2013 12
Eset Endpoint Security AuTuBupycHas 12
nmporpamma
Kaspersky Endpoint Security nis

N . o 12
ousneca — Crangaptaeiii Russian Edition
Microsoft Windows Onepanronnas 12

CHUCTEMA
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COGI[I/IHI/ITGJ'ILHLIG MOAYJIH, HIHYPBI, Kabenu

Mpoextop SANYO PLC SW20A 1
[Tapta (paGouwmii cTox) 16
JKpaH npoeKuMoHHbIN 153x140 1
Jocka 6enast MapkepHas 3
Cryibs 25
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