MMWHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30BAHUS POCCUMCKON
OEJ[EPALIN

denepalibHOE rOCYAapCcTBEHHOE OI0)KeTHOE 00pa30BaTEIbHOE YUPEIKIECHHE
BBICILIEr0 00Opa3oBaHUs
«KYBAHCKHWM I'OCYJJAPCTBEHHBIN YHUBEPCUTET»

daxynerer _ (DU3UKO-TEXHUYECKUMN

PeKTOp 10 y4ebHOH pabore,

PABOYAS TPOI'PAMMA JUCHUIIJIMHBI (MOIY JIS)

B1.B.13 OcHOBBI OIITOIEKTPDOHUKH

(k0O U HAUMEHOBAHUE OUCYUNTUHBL 6 COOMBEMCINBUU C YHeBHBIM HAaHOM)

HamnpasneHnue noAroToBKH/CrenalbHOCTh 11.03.02

I/IH(bOKOMMYHHKaLIHOHHBIe TEXHOJIOI'MH M CHCTEMBI CBA3H

(k0O u HaumeHOBaHUE HANPABTIEHUS NOO2OMOBKU/CREYUANHOCIU)

Hanpasnennocts (npoduiis) / creruanusanms

OnTHyecKkre CHCTEMBI M CETH CBS3H

(Haumenosanue nanpasnennocmu (npohuns) / cheyuanuzayuu)

®opma 00yuyeHus 3a04Has

(0YHas, 0YHO-300YHASA, 300YHAS)

KBanudukanus OakanaBp

Kpacuonap 2024



Pa6ouas mporpamma aucuumaueel _b1.B.13 OcCHOBBI _ONTO3IEKTPOHUKH
COCTaBlieHa B  COOTBETCTBHMM  C  (elepalbHbIM  rOCYAapCTBEHHBIM
0GpasoBaTeNbHBIM CTaHAapToM Bbicimero obpasosanus (OI'OC BO) Ne 930 or
19.09.2017 no HanpaBJIeHHIO OATOTOBKH / CIIELMAIBLHOCTH 11.03.02

NubOoKOMMYHHKAIIMOHHBIE TEXHOJIOTHHA U CHCTEMbI CBA3H
KO/l ¥ HAUMEHOBAHHE HAMPABIEHHUS N0JITOTOBKH

) ,
[Tporpammy cocTaBuiI(H): //%
H. A. SIkoBEeHKO, JI-p TEXH. HAYK, mpodeccop /]
—e]

H.0. ®avunus, J0MKHOCTD, Y4EHAA CTENEHb, YYSHOE 3BAHHE

PaGouas nmporpamMma AUCLUILIAHEI yTBEP)KJCHA Ha 3acelaHiH
kadenpsl OTNTORJIEKTPOHUKH
npotokon Ne 9 « 12 »__ anpens 2024r. ///ﬁ/’}
3aBenyromuit kapenport SxoBenko H. A.

thamuus, HHULAANBE %ﬂﬁes

YTBepxieHa Ha 3aceJaHul Y4eOHO-METOANYECKOH KOMUCCHH
(axkynpTeTa/MHCTUTYTa _ (DU3UKO-TEXHHUYECKOTO

nporokoa Ne 5 « 18 » anpens 2024 r. ”%__—M
[Tpencenarens YMK daxkynsreta/unctutryta boraros H.M. il il

(haMuiIHs, HHHLMASB] HOITHCE
PenienseHTsl:

Hcaes B.A., n1-p ¢us.-maT. Hayk, npodeccop kadeapsbl TeOpeTUIECKON (GU3UKU H
KOMIBIOTEPHBIX TeXHosNorui @I'BOY BO «Ky6oI'V».

[llesuenko A.B., xana. ¢us.-mar. Hayk, Beaymuil crnemmamuct OO0 «IOxuas
aHaJMTHYECKasi KOMITaHHM.




1 Ileau 1 3a1a4u H3yYeHUs TUCHHILIHHBI (MOTYJIsi)\

1.1 Ilean ocBOeHUSI TUCHUILIMHBI

Lenpto yuebHO# nucturianHbl «OCHOBBI ONTOAIEKTPOHUKUY SBISIETCS (OPMHUPOBAHUE
KOMIIETCHIIMM, CBSI3aHHBIX CO 3HAHMEM IMPHUHIMIOB pabOThl, C CHHTE30M M AaHAIU30M
(YHKIMOHUPOBAHUST OMTORJIEKTPOHHBIX YCTPOWCTB, HUCHOJB3YEMBIX B BBICOKOTEXHOJIOTMYHOM
000py/ZIOBaHUU [UIsl CBSI3M, HAYYHBIX MCCIEJIOBAHUN, IMPOW3BOJICTBA HOBBIX MAaTEpUAJIOB U
W3IEIUN U3 HUX.

1.2 3agaun AMCHUILIMHEI

3ajayaMi OCBOEHHUS JMCLUUIUIMHBI ABJIETCS HU3YYEHHE ONTONIEKTPOHMKH KaK €IUHOMN
00JacTl TEXHUKHU, B KOTOPOH OOJIBIIOE YHCIO CAMbIX Pa3JIMYHBIX HAMpaBlIeHUH, 00beINHEHHBIX
(¢U3NYECKUMU W KOHCTPYKTHBHOTEXHOJOIMYECKMMH OCHOBAaMH, MaTepHajaMH, 3JIeMEHTHOU
0a30if: omnTUYECKHWE TpaHCHApPaHThl, HHAUKATOPHI, ONTHYECKHWE 3alOMUHAIONINE CPEJbI,
ONTUYECKUE CBETOBO/IbI, YCTPONCTBA UHTETPAJILHOM ONTHKHU, ONTOJIEKTPOHHBIE JaTUUKHU:

—  TPUBUTH  CTYyAGHTaM  HaBBIKM  HAy4HO-HCCIEAOBAaTEIbCKOM  pabOTBl |
IIPOJEMOHCTPUPOBATh IIUPOKUE BO3MOXKHOCTH HCIIOJIb30BAHUS TEXHHUKH ONTOIEKTPOHUKU B
pa3IMYHbIX HAYYHBIX HAMPABICHUSIX;

— oOyuuTh CTYIEHTOB NpPHUHLUIAM W MpPUEMaM CaMOCTOSATEIbHBIX pPAaCUETOB
XapaKTepUCTUK  DJIEMEHTHOW  0a3bl  ONTORJIEKTPOHHKH, HHTErPaTbHO-ONTHUECKUX U
BOJIOKOHHOONTHYECKHUX CTPYKTYP;

— BbIpa0OTKa MPAKTHUYECKUX HABBIKOB aHATMTUYECKOTO M YHCIEHHOTO aHalln3a mpoliecca
pacmpocTpaHeHHs] ONTHYECKOTO HM3JIyYEHHUS B JJEMEHTHON 0a3e ONTO3IEKTPOHUKH, a TaKXKe
pacueTa OCHOBHBIX XapaKTEPUCTUK ITUX YCTPOUCTB;

— TOJNlydeHHWe TIyOOKMX 3HAaHMH 1O  ONTHYECKOH  (PH3HKE, ONTHYECKOMY
MaTepuaioBeIeHUIO, GYHKIIMOHAIBHBIM YCTPOUCTBAM U CHCTEMaM OMTOAJICKTPOHUKH.

B pesynbrare n3ydeHust HaCTOSIIEH TUCHUIUIMHBI CTYAECHTHI JOHKHBI IOJMYyYUTh Oa30BbIe
TEOPETUYECKHE 3HAHUS M MPAKTUYECKUE HABBIKH, MMO3BOJISIONINE MPOBOIUTH MOJCIUPOBAHUE U
pacyer 3JIEeMEHTHON 0a3bl ONTOIIEKTPOHUKU, a TaKXKe IMOJYyYUTh O0a30BbIE TEOPETHUECKUE
3HaHUA B 001acTH (PU3HMUECKUX OCHOB COBPEMEHHOMN ONMTOAIEKTPOHUKH, TPUOOPOB, YCTPOICTB U
CHUCTEM.

1.3 MecTo AucuuIuinHbl (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Juctunnuna 6a3upyercs Ha AUCIUIUIMHAX Moayiei «Matemartukay, «O0mas dusukay,
«O06muit Gusnueckuit NpakTUKym». J{1s1 OCBOGHUS TaHHOM IUCIMILIMHBI HEOOXOAUMO BIIa/IETh
METOAaMU MaTEeMAaTUYEeCKOI0 aHaJln3a, aHAINTHYECKOW TeOMEeTpUH, JHMHEHHOW anredpsl,
pemieHueM anreOpanueckux, IUGQGepeHIUaTbHbIX W HMHTETPAIbHBIX YPAaBHEHUH; TEOPHH
(GYHKLIUH KOMIUJIEKCHOTO NEPEMEHHOI0, TEOPUU BEPOATHOCTEH M MaTeMaTHYeCKOW CTaTUCTHKH;
3HaThb OCHOBHBbIE (U3NYECKUE 3aKOHBI; YMETh MPUMEHSITh MaTeMAaTHUYECKUe METOAbl U
(bu3nyecKre 3aKOHBI [Tl peIIeHNs TPaKTUYECKHUX 3a/1au.

1.4 IlepedyeHp MJIAHMPYeMbIX Pe3yJbTAaTOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOMH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUUMIUIMHBI HANpaBleHO Ha (OPMHUPOBAHUE Yy
00yJarouXxCcsl CIeAYIOINUX KOMITETCHIIUMN.

PesynbraTel 00y4yeHuUs 10 AUCIMIUINHE
(3naem, ymeem, gradeem (HAGLIKU U/ULU ONbBIM
desimenbHOCMU))

KO)_I 1 HAMMCHOBAHUEC I/IH,HI/IKaTopa* JOCTUKCHUA
KOMIICTCHIIMHU

IIK-2 Cnoco6eH MCnoab30BaTh 3HAHUS O MEPCIEeKTHBHBIX TEXHOJIOTUAX CBSA3U U AHAJIM3UPOBATH
Oyaylue TeXHOJOTHH CBI3H

[K-2.1 3nHaer COBpeMEHHBI YpOBEHb, | 3HAET OCHOBHBIC (PM3NUECKUE 3aKOHBI U MPUHIUIIBI, HA
OCHOBHBIE TEHICHIUUM U MEPCIEKTUBBI | OCHOBE KOTOPBIX (YHKUMOHUPYIOT ~ ONTHKO-

pa3BUTH MHP)OKOMMYHHUKAITHOHHBIX | 3JIEKTPOHHBIC MPUOOPHI H YCTPOUCTBA.
TEXHOJIOTHIA; OCHOBBI paboThl c
HMCTOYHUKAMU Hay4YHO-TEXHUYECKOU

UHpOpMaIH




P€3yJ'II)TaTI)I 06yquI/I${ 0o AUCLHUILINHC

Kox v HanMeHOBaHUE HHAMKATOPA* JOCTIKEHUS
(3naem, ymeem, grnadeem (HABLIKU U/UTU ONLIM

KOMIICTCHIINHU

oesimenbHoCcmit))
[K-2.2 YwMmeer H3y4aThb Hay4dHO- | Bnageer METOIaMHU MIOUCKa TEXHUYECKOMI
TEXHUYECKYIO nHpopmaruio, | HHGOPMAITHH o AIIEMEHTHOU baze

OTCUECTBCHHBIN M 3apyOCKHBIM OMBIT NMPHU | UHOOKOMMYHHUKAIMOHHBIX CETEH, a TaKXke [0
MIPOBEICHUH HAYYHO-UCCIICAOBATEIbCKUX | OpPraHU3al[ii B3aUMOJCHCTBUS ONTHKOAJICKTPOHHBIX
paboT B obmacTy WHOOKOMMYHHUKAIIMOHHBIX | 3JEMEHTOB B paMKaxX CETH.

TEXHOJIOTUI

[IK-2.3 Brangeer HaBbIKAaMH UM3Y4YCHUS | YMEET  ONPENENATh  XapaKTePUCTHKH  ONTHKO-
HAyYHO-TEXHUIECKON nH(pOpMaIy, | BOJIOKOHHBIX JJIEMEHTOB ceTei CBS3H u
OTEUECTBCHHOTO U 3apyOeXHOIO OIbITA MPHU | MPOTHO3MPOBATH PE3yJbTaThl WX B3aMMOJCHCTBUS,
MIPOBEICHUU Hay4YHO-UCCIICIOBATEILCKUX | BO3MOXXHOCTH B3aUMO3aMECHEI.

paboT B obmacTi WH()OKOMMYHHUKAITHOHHBIX
TEXHOJIOTHUI

Pe3ynbrarel 00ydeHHs MO JUCUUIUIMHE JOCTUTAIOTCS B PaMKaxX OCYIIECTBICHHUS BCEX
BUJOB KOHTaKTHOH M CaMOCTOATENIbHOM paboThl O0Oy4yaromMXcsi B COOTBETCTBUU C
YTBEPKACHHBIM YUEOHBIM IJIAHOM.

WHaukatopel  JOCTMXKEHMS KOMIETEHLUUH  CUYMTAlOTCS  CPOPMUPOBAHHBIMU  IPU
JOCTUKEHUHU COOTBETCTBYIOLIMX UM PE3YJIbTaTOB OOYyUEHUS.

2. CTpyKTYpa M coiep:KaHue M CHHIIJIMHbI

2.1 PacnpeaesieHue TPyA0EMKOCTH JUCHUILJIMHBI 10 BUIAM padoT

OO0mmas TpyA0EMKOCTb JUCIUILIHHBI COCTaBsieT 3 3aveTHbIX eauHuibl (108 yaco), nx
pacnpeieneHe o BUIaM padoT MPECTABICHO B Ta0IHIIe

Bunsr padot Bcero Dopma 00yueHHs
4acoB OYHasl OYHO-32049HAs 3a04yHast

3
ceMecTp Kypc
(Jackrn) (gacer)

ceMecTp
(gacsr)

KonTakTHas pa6oTa, B TOM YHCJe: 10

AyauTopHbIe 3aHATHSA (BCET0): 10

3aHATHUSA JICKIIMOHHOI'O THUIIA

J'Ia60paT0pHBI€ 3aHATUA

IMPAKTUYCCKUC 3aHATHUA

HNnas koHTakTHAas padora:

KonTpons camocrositensHO#H paboTh
(KCP)

ITpomesxyrounas arrecrarus (MKP)

CamocrosiTeJbHasi padoTa, B TOM
qucie:

94

Kypcogas padora/mpoekt (KP/KIT)
(moaroToBKa)

KontponsHas pabora

Pacuérno-rpadmueckas padora (PI'P)
(ToaroToBKa)

Pedepat/acce (moaroroska)

CaMOCTOSITENIbHOE HM3Yy4YEHHE pa3JielioB,
CaMOIIOITOTOBKA (mpopaboTka u
MOBTOPEHHE JIEKIMOHHOTO Marepuaia H
Mmarepuana  y4eOHMKOB M y4eOHBIX 94
MOCOOMH, ITOJrOTOBKA K JIAOOPaTOPHBIM H
NPAaKTHYECKUM 3aHATHSIM, KOJUIOKBHyMam
W T.J.)

[ToaroroBka K TeKymeMy KOHTPOIIIO




KonTpoas:

HOILFOTOBKa K 3a4€Ty

Oomasn qac. 108
TPY/10eMKOCTh B TOM YHCJI€e
KOHTAKTHAs 10
padorta
3a4. e 3

2.2 Copep:xanue JTUCUMIIJIMHBI
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIHUILTUHBL.
Pasens! (TeMbl) AMCHUILUIMHBL, H3y4aeMble Ha 3 kypce (3aounas ghopma o6yuenust)

KonnuectBo yacos
A Bueayaut
No HammenoBanwne paznenos (Tem) yAuTOpHas opHas
Bcero pabota pabota
JI 113 JIP CPC

1. Cosepemennasn onmoaneKmpoHuKa 0,2 4
5 Hcmounuxu ceéema. Ceemousnyuarougue ouoowl. Jlazepuoie 1 0.3 2 10

0U00bl
3. Ceemosoowbi 1 0,2 10
4. |[lomepu 6 céemosooax 021 0,2 10
5. |Hucnepcus umnynnbcoe 6 c6emogodax 02| 0,3 10
6. |Pomonpuémnuxu 05| 0,2 2 10
7. Onmponol 02| 0,2 10
8. BOCII 02| 0,2 10
9.  |Onexmpoonmuueckue MooyIamMopsl 02| 0,2 10
10.  |Axycmoonmuueckue MOOYIAMOPbL 03| 0,2 10

HUTOI'O no pasoenam oucyuniurol 4 2 4 94

KonTtpons camocrosrensHoi pabots (KCP) 4

IIpomexxyrounas arrecranus (MKP)

IToaroToBka K TeKymemMy KOHTPOJIIO

OO0mast TPyAOEMKOCTb 110 TUCTIATUTHHE 108 4 2 4 98
[Mpumeuanue: JI — nexmuu, [13 — npaktudeckue 3anstus / cemunapsl, JIP — maGoparopHbie

3anatus, CPC — camocrosiTenbHas paboTa CTyAeHTA.

2.3 Copnep:xanue pa3jiesioB (TeM) THCHUNIUHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

HaunmenoBanue pasacia

dopMa TeKyIEero

Ne (Tembl) Coneprxanue pasjena (TeMbI) KOHTpOS
1. |Cospemennasn Ompenenenne onrtodiekTponnku. EE wMecro B vO
ONMOIIEKMPOHUKA HayYHO-TEXHUYECKOM  mporpecce.  OTIMYUTENHHBIC
0c00EHHOCTH
ONTOPJIEKTPOHUKH, KaK HOBOIO  HampaBlICHUA
JNEKTPOHHON TEXHUKH. DJIEKTPOMArHUTHBIE BOJHBI M MX
cBoiicTBa. IlIkana 371eKTPOMAarHUTHBIX BOJIH. DJIEKTPOHBI
1 (DOTOHBI, KAK HOCUTENH WHPOPMAITHUH.
2. |Hcmounuxu ceema. Knaccudukanus ICTOYHUKOB CBETA M TPEOOBAHUS K YO

Ceemousnyuarowue
o0uoowi. Jlazepuvie
0uU00bl

NC B onTosnekTpoHuke. Jlazepsl M UX XapaKTEPUCTHUKH.

IIpocTpaHcTBeHHAas W BpPEMEHHAs  KOTEPEHTHOCTH
HCTOYHHUKOB CBETA.
®DuU3NYECKUME OCHOBbI M  MOPUHIUI  JEHUCTBUS

HMHXXCKIIMOHHBIX HMCTOYHHMKOB CBCTA. Tp66OBaHI/I$[ K

3



MaTepHagam JUIs CBETOM3ITYYAIOIINX JTUOJIOB.
CriekTpaslbHBIE  XapakTePUCTHKH, KOHCTPYKIMH U
auarpammel HanpasieHHoctd CHUJL.

[Mpuanmun  paboThl,  yclOBHE  HMHBEPCHOHHON
HaceNE€HHOCTH, KOI(G(UIMEHT YCWICHHS, KBaHTOBAas
3 PEeKTUBHOCTD, K.II.I., BaTTaMIIEPHAS XapaKTepHUCTHKA.
POC u PbO-nazepsl. [Ipumenenne na3zepoB B IpUHTEpax
U ONTHYeCKHUX Jauckax. Jlaseppl B MEOUIMHCKOW H
JMarHOCTUYECKOM anmaparype.

Ceemogoowi

[Ipuamun = paboTel  cBeTOBOAOB.  OCHOBHBIC
XapaKTePUCTUKH CBETOBOJOB. MexaHu3M 00pa3oBaHUs
MOJl. MHOrOMOJOBBIE W OJHOMOJIOBBIE CBETOBOJIBI.
UsrotoBneHrne  ONTHYECKUX  KBapIEBBIX  BOJOKOH.
[IpuMmeHeHUsT  CBETOBOJOB:  3HJOCKOIBI,  JATYUKU
(hM3UYECKUX BEIMYWH.

YO

Tlomepu 6 ceemosooax

MexaHu3MBl TOTEPB, MOTIIOMIEHUS W PacCesHUs B
KBapLEBbIX ONTUYECKUX BOJIOKHAX. Tunoseie
3aBUCHUMOCTH COCTABIISIIOIIMX TOTEPh OT JUIMHBI BOJHBL,
3aTyXaHWE DJHEPTHMA B ONTHYECKUX BOJOKHAX IIpHU
pPa3IMYHBIX JJMHAX BOJH. Pa3zpéMHBIE W CBapHBIE
coeIuHEeHHsT BOJOKOH. IloTepu mpu coenMHEHUSX.
W3mepenus 3aTyxaHus ¥ IOTEPb.

YO

ucnepcus umnynbcos
8 C6emoBooax

MopoBas aucnepcus. CTyneHYaTble U IpaJUEHTHBIE
CBETOBOJIBI. Xpomaruueckas JUcTiepeust.
[onapuzanmonnas  aucnepcusd.  KoHcTpykumu
XapaKTePUCTUKU ONTHYECKHX  Kalenei CBSI3U.
[IpomyckHast crtocOOHOCTh ONTHYECKUX KaOenel CBS3H.

YO

Domonpuémuuru

Ousnueckre ocHOBBl padoTel OI1. Knaccuduranms
¢doronHbIX neTekTOpoB. Doropesuctopsl. DoTOANOIEI.
Bonpsramnepnsie xapaktepuctuku OII. CnekrpanbHbie
XapaKTePUCTUKU (OTONIPUEMHHKOB.
®doToBOIbTAMYECKUE TPUEMHUKH W IPeoOpa3oBaTesu
comHeuHOW osHepruu. Pin-poromuoner.  JlaBuHHBIE
dotomgmonpl. [IpuHIMIT AEWCTBUS W yCTPOHCTBO (HOTO-
I13C.

YO

OnmpoHul

Juonnble u TMpUCTOpHBIE ONTPOHLL. IlepenaTounas
XapaKTepUCTHKA ONTPOHOB. [IprMEHEHNs ONITPOHOB.

YO

BOCII

[IpeumymiecTBa, OCOOEHHOCTH W BO3MOXXHOCTH
BOCIL. Crioco6sr YBEITUYEHUSI MPOMYCKHON
cnocoOHocTH. OnTHyeckue nokanbHble cetd Ethernet.
AHamu3 W XapaKTEepPUCTUKH COBPEMEHHBIX CHCTEM
onTudeckod  cBaA3u. IlepcnekTwBBI  pasBUTUS U
npumeHeHuss BOCII B rnoOaiibHBIX, PETHOHAIBHBIX U
JIOKAJIbHBIX CETSIX.

YO

Dnekmpoonmuueckue
MOOYAMOPbL

e Moaynartopsl OCHOBBI MOJYJSIUN ONTHYSCKUX
CUTHAIIOB, (PM3MYECKHE OCHOBBI DJIEKTPOOIITHUECKOTO
spdexra.  DJICKTPOONTHUECKUE  MOIYJIATOPHI U
MEPEKITFOYaTEIH CHTHAJIOB. Beimnontenue
MaTEMaTHYECKMX OIepaluii ¢ IMOMOIIBI0 MOAYJISTOPOB
OIITUYCCKUX CUTHAJIOB.

YO

10.

Axycmoonmuueckue
MOOYIAMOPb

Du3nyecKre OCHOBBI aKyCTOONTHYECKOTO AQeKTa.
AKYCTOONTHYECKHE MOAYJATOPbl W MEPEKIIOYATENH.
@u3HyecKre OCHOBbl IOCTPOECHHS M KOHCTPYKUUH
AKyCTOOITUYECKUX MOJIYJIAITOPOB W NEpeKIrYaresei
ONTUYECKUX CUTHANOB. [I[puMeHEeHNnEe aKyCTOONTHYECKUX
sgeek JUIsi o0paboTku paaumocurHanoB. KoHcTpykums

YO

4




|aKy0TOOHTI/I‘{eCKOF0 mnmpounoeccopa.

JabopaTopHblie padoThl)

2.3.2 3aHATHS CEMHHAPCKOI0 THNA (MPaKTHYeCcKHe / ceMMHAPCKHE 3aHATHS/

HaunmenoBanue paznena

dopMa TEKYILIETO

Ceemousnyyarowue
ouoowl. Jlazepmnvie
0U00bl

UC B onTosnexTpoHuke. Jlazepsl U UX XapaKTEpUCTHUKH.
[IpocTtpaHcTBeHHass W BpPEMEHHAs  KOT€PEHTHOCTD
HMCTOYHHUKOB CBETA.

®DuU3NYECKME OCHOBBI W  NPUHUMUI  JIEUCTBUA
WH)XEKLMOHHBIX HCTOYHHUKOB cBeTa. TpeboBaHHA K
MaTepHagam 10 CBETOU3ITYYAIOIINX JUOJIOB.
CrekTpalbHble  XapaKTEPUCTHUKH, KOHCTPYKIUH U
nuarpammel HanpasieHHoctd CHUL.

[lpuanMn ~ paboThl,  yCIOBHE  WHBEPCHOHHOMN
HACeNEHHOCTH, KOA(MQUIMEHT YCUJICHMS, KBaHTOBAs
3G PEKTUBHOCTD, K.II.J., BATTAMIIEPHAS! XapaKTEPHUCTHUKA.
POC u PBO-na3epsl. [IpuMeHneHne 1a3epoB B IpUHTEpaX
U ONTHYECKUX Auckax. Jlazeppl B MEOUUMHCKOH H
JIMarHOCTUYECKOW anmnaparype.

Ne Temarunka 3aHsaTHI/PabOT
(Temer) KOHTPOJIA
1. |Coepemennas Omnpenenenne onTodaekTpoHukn. EE wecto B| Pewenue sadau
ONMOINIEKMPOHUKA Hay4YHO-TEXHUYECKOM  mporpecce.  OTIMYUTETHHBIC
0COOEHHOCTH
ONTORJICKTPOHUKH, KaK HOBOTO  HalpaBlICHUA
SJIEKTPOHHON TEXHUKU. DJICKTPOMArHUTHBIC BOJHEBI U UX
cBoricTBa. [1lkana 37eKTPOMarHUTHBIX BOJH. DJICKTPOHBI
1 (HOTOHBI, KaK HOCUTEH HH()OpMAITHH.
2. |Hcmounuku ceema. Knaccudukanus UCTOUHUKOB CBeTa U TpeboBaHus K| Pewenue 3adau

Ceemosoouvl

[puamun ~ paboTsl  cBeToBOAOB.  OCHOBHBIC
XapaKTepUCTUKH CBETOBOAOB. MexaHU3M 00pa3oBaHU
MoJl. MHOroMOJIOBEIE W OJHOMOJIOBBIE CBETOBOJIBI.
UsrotoBneHne  ONTHYECKUX  KBApIUEBBIX  BOJOKOH.
[lpumeHeHNsT  CBETOBOAOB:  DHIOCKONBI,  JIAaTYUKH
(bU3HYECKUX BEIHYHH.

Pewenue 3aoau

Ilomepu 6 ceemogooax

MexaHu3Mbl MOTEPH, NOTJIOIIEHUS U PACCESIHUS B
KBapLIEBBIX ONTHYECKUX BOJIOKHAX. Tunoswie
3aBUCUMOCTH COCTABJISIIOIINX HOTEPh OT JJIMHBI BOJIHBI,
3aTyXaHUE€ DHEPruM B ONTHYECKHUX BOJIOKHAX IIpHU
pa3MYHBIX JJIMHAX BOJIH. Pa3bEMHBIE UM CBapHbIE
COeMHEHUsS] BOJIOKOH. IloTepu mpu coeauHEHUSIX.
M3mepenus 3aTyxaHusl U OTEPb.

Pewenue 3aoau

/[ucnepcus umnyivcos
8 c6emosooax

Moposast aucnepcus. CTyleHuaThie U TPaIueHTHBIC
CBETOBOJIBI. Xpomarudeckas JUCTIEpPCHSL.
[onspuzanuonnas  aucnepcus.  KoHcTpykumu — #
XapaKTEPUCTUKHU ONTHUYECKUX Kabeneit CBSI3H.
[TponyckHas ciocoOOHOCTh ONTHYECKUX KabeseH CBsI3H.

Pewenue 3aoau

DomonpuéMHuxu

Ousnueckre ocHOBBI padoTel DII. Knaccudukaums
($oToHHBIX AeTeKTOpoB. PoTope3uctoprl. POTOAMOIBI.
Bonsrammeprsie xapakrepuctuku PII. CrnekrpanbHbie
XapaKTepPUCTUKH (hoTONPUEMHUKOB.
doToBoNBTANYECKHE NPUEMHUKA W MpeoOpazoBaTenu
COJIHEUHOM  »Hepruu. Pin-poromuonbl. JlaBuHHBIC
doromuonpl. [IpuHimn nelcTBUS M YCTPOWCTBO (OTO-
I13C.

Pewenue 3aoay

Onmponwl

Juonuele U THpUCTOPHBIE ONTPOHBI. Ilepeaarounas
XapaKTEPUCTHKA ONTPOHOB. I IpMEeHEHMs] OITPOHOB.

Pewenue 3aoay
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8. |BOCII IMpeumyriiecTBa, OCOOCHHOCTH W BO3MOXHOCTH| Pewenue 3adau
BOCIL Croco0b1 YBEITUICHIS MIPOITYCKHOM
cnocobHoctu. Ontuyeckue nokaiabHble cetu Ethernet.

AHamu3 W XapaKTePUCTHKH COBPEMEHHBIX CHCTEM
ONTHUYECKOM  CBsA3U.  IlepCrieKTUBBI  pa3BUTUA U
npumerenuss BOCII B rmo0anbHBIX, PErHOHATLHBIX H
JIOKQJIbHBIX CETSIX.
9. |Drexmpoonmuueckue OCHOBBl  MOIYJISIIMM ~ ONTHYECKHMX  CHTHAJIOB,
MOOYAIMOPbI (hM3UYEeCKuEe OCHOBBI 3JICKTPOOINTHISCKOTO d(PdeKTa.
DJIEKTPOONTUYECKUE MOIYJISITOPhl W TEPEKII0YATENN
CUrHaJIOB. BpImonHeHne MaTeMaTHYeCKHX OIepanuid ¢
MTOMOIIBI0 MOAYJIITOPOB ONTHYECKUX CUTHAJIOB.
10. |Axycmoonmuuecxue Ou3nyecKre OCHOBBI aKyCTOONTHIECKOTO (P QeKTa.
MOOYIAMOPb AKYCTOONTHYECKHE MOIYJISATOPbl W  IEPEKII0YaTeIIH.
Ousnyeckre OCHOBBI MOCTPOCHUSI M KOHCTPYKIMH
aKyCTOONITUYECKAX MOJYJIATOPOB M TepeKirouareien
ONTHYECKUX CUTHANOB. [IpMEHEHHE aKyCTOONTUYCCKUX
siyeek s 00paboTKM paguocurHanoB. KoHcTpyKius
aKyCTOONTHYECKOr0 MpoIieccopa.
Jlabopamoprvle pabomsi
11. \Hcemounuru ceéema. JIP
Ceemousnyyarowue  |VMccnenoBaHue XapaKTEPUCTHK — IMOJTYIIPOBOTHUKOBBIX
ouoovl. Jlazepnule u3yyaTesnei
0U00bl

12. |\Ilomepu 6 ceemosodax |CBapka ONTHYECKUX BOJOKOH JIP

13. |@omonpuémmnuxu doTo3IeKTpHUYECKHE TPeodpa3oBaTesH JIP

14. \BOCII Peduexromerpuueckue n3mepenus: B BOJIC JIp

15. |Onexmpoonmuueckue JIP
ONEeKTPOONTHYECKHE MOy IATOPHI

MOOYAsIMOpPbI

16. |Axycmoonmuueckue JIP

AKYCTOONTHYESCKHE MOIYIIATOPHI
MOOYISIMOPbL

3amuTa nadopatopHoi padotsl (JIP), Beimonunenue kypcosoro mpoekrta (KIT), kypcoBoit
pabotsl (KP), pacuerHo-rpadumyeckoro 3amanus (PI'3), mamucanue pedeparta (P), acce (9),
konokBuyM (K), rectuposanue (T), ycrnsiit onpoc (YO) u T.1.

IIpn  wn3yueHun

JUCHUITIINHBI MOTYT MMPUMCHATLCA SJICKTPOHHOC O6y‘~ICHI/Ie,

JTUCTaHIIMOHHBIE 00pa3oBaTeNbHble TeXHOJIoTuH B coorBeTcTBUU ¢ DT'OC BO.

2.3.3 IlpumMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
CormacHo yueOHOMY IUIaHY KypCcOBBbIE pabOTHI (MPOEKTHI) MO JAHHOW JUCIUIUIMHE HE
PElyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs I CAMOCTOSTeIbHOH pPadoThl
o0yyaromuxcs Mo JMCHUIIHHE (MOYJII0)

Bung CPC

ITepedeHb yueOHO-METOUIECKOTO 00ECTICUSHSI TUCITUTUTHHEI T10
BBITIOJTHEHUIO CAMOCTOSITEIILHOW paboThI

Pemenue 3amau

Memoouueckue ykazanus no oOpeaHu3ayuu CamoCmMoAmMenbHou pabomuvl no
oucyunaune «OCHOBbI  ONMOBIEKMPOHUKUY,  YMBEPICOEHHble  Kapedpou
ONMOINIEKMPOHUKU, NPOMOKOL NG om 2.

Y4eOHO-METOUYECKHNE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl OOyYaromUXCs U3
YHUCiIa MHBAJIUIOB | JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) nmpegocraBsiroTcst
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSM HX 37JOPOBBS M BOCIIPHUSTHS UH(DOpMALINHU:
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Jis 11 ¢ HapYIICHUSIMHA 3PEHUS:

— B TIeYaTHOM popMe YBEITUICHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JUJ1st U1 ¢ HApYIISHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B IIeYaTHOM (opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

3. Oopa3oBaTejibHbIe TEXHOJOIMH, NPHMeHsieMble NPH OCBOCHHH JAUCHMILIUHBI
(Mmonxy.Jist)

B xome wu3yueHMs OUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIb30BaHME  CIEAYIOIIHUX
00pa30BaTEeNbHBIX TEXHOJOTHH: JIEKIMH, MPAKTUYECKHE 3aHATHA, NpOoOJieMHOe oOydeHwue,
MOJyJIbHAs TEXHOJIOTHUS, MOJArOTOBKA MUCHbMEHHBIX AHAJUTUYECKUX PpabOT, CaMOCTOSATENIbHAs
paboTa CTyJeHTOB.

KomneTreHTHOCTHBII MOAX0J] B paMKax HpenojaBaHMs JUCLUIUIMHBI PeaJu3yercsl B
UCIIOJIb30BAaHUN HMHTEPAKTUBHBIX TEXHOJOTMM M aKTUBHBIX METOAOB (IPOEKTHBIX METOJUK,
MO3rOBOI0 IITYpMa, pa300pa KOHKPETHBIX CUTyallUil, aHajaM3a IeJarornyeckux 3ajad,
Nearorn4eckoro S3KCIepUMEHTa, MHBIX ()OPM) B COYETAHUU C BHEAYTUTOPHOU pabOTOM.

WHbopmanlMOHHbIE  TEXHOJOIMM, IPUMEHSEMble IpPU HU3YYCHUHM JAUCLUILIUHBL:
UCTIONB30BaHUEe  HMHOOPMAIIMOHHBIX  PECypcoB,  JOCTYNMHBIX B HH()OPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTUH, IPUMEHSIEMbIE ITPH U3YYEHUN TUCIUILINHBI
— Uil JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbsl IPEIyCMOTPEHAa OpraHu3anus
KOHCYJIbTAIlMM ¢ UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

11. OuenouHble cpeacTBa /Jsi TeKYIIero KOHTPOJISI  yCHEeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAlUN

OrneHouHbIe cpelcTBA MpeJHa3HAueHbl Ui KOHTPOJIE M OLEHKH O0O0pa30BaTEeNbHBIX
JOCTIDKEHUH  00yJaromuXxcs, OCBOMBIIMX MNPOTpaMMy y4eOHOW JUCHUIUTHHBI «(OcHO8bl
ONMOINEKMPOHUKU.

O1eHOUHBIE CPEJCTBA BKIIIOYAET KOHTPOJILHBIE MAaTEPHAJIbl Uil MPOBEACHUS TEKYIIero
KOHTPOJISI B GOpME mecmosvix 3a0aHuil, 0OKIA0a-npe3eHmayuy no npoOIeMHbIM 8ONPOCAM,
PA3HOYPOBHEBLIX 3a0anuli W TPOMEKYTOUYHOW aTTectanmum B GopMme 3aJaHUil K 3a4eTy
BOIIPOCOB U 33JJaHUN K JK3aMEHY.

CTpyKTypa OLIEHOYHBIX CPEICTB JJIsl TeKYlIeil i MPOMEKYTOYHOM aTTeCTAllun

Kon 1 HanmeHnoBanue HanmeHOBaHHE OLIEHOYHOTO CpPeICTBA
Ne Pesynbrarel 00ydeHus
UH/IMKATOpa . [IpomexyrouHas
n/n (B cootBeTcTBMU C II. 1.4) Texymuii KOHTpOJIB
(B cooTBeTCcTBUH C 11. 1.4) aTTecTalus
HIIK-2.1 IIpumensier | Bnaneer Meronamu | Kowmponvhas paboma | 3auem
OCHOBBI CETEBBIX | IOWUCKA TEXHUYECKOH
1 TEXHOJIOTHMH W TPHHILHUIIBI | HHPOPMAIMH o
paboThI CETEBOIO | JIEMEHTHOHN Oaze
o0opynoBaHus, npaBwia | HHHOKOMMYHUKAIMOHHEI
pabOTBl €  pa3IMYHBIMK | X CETeH, a TaKKe II0
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WH(POKOMMYHHUKAITMOHHBIMU | OpTaHU3alluu

CHUCTEeMaMH B3aMMOJICHCTBHUS
ONTHUKOAJICKTPOHHBIX
JIEMEHTOB B paMKax
CeTH.

HIIK-2.2 PaGoraer ¢ | Ymeer onpenensats | Konmponvnas paboma | 3auem

Pa3IMYHBIMH XapaKTEPUCTUKHA OITHKO-

WH(POKOMMYHHUKAITMOHHBIMU | BOJIOKOHHBIX 3JICMCHTOB

cucteMamMn W 0Oaszamu | cereit CBSI3H u

JTAHHBIX, 0o0pabaTpIBaeT | MPOTrHO3UPOBATH

5 UH(POPMAITHIO 0 | pe3yabTaThl ux

BHITIOJTHEHHUS 3asgBOK HAa | B3aWMOJICHCTBHS,

TEXTIOAIEPIKKY BO3MOKHOCTH

o0opynoBaHus C | B3aMMO3aMEHBI.

UCTOJIb30BaHHEM

COBPEMEHHBIX TEXHUYECKHIX

CpEJICTB

HIIK-2.3 Hcnons3yet | Bnageer HaBbIKaMu | Konmponvnas paboma | 3auem

JIOKYMEHTAIIHIO, OpraHMU3aInun

peTIaMeHTHPYIOUIYIO, B3aMMOJICHCTBUS CITYKO U

B3aMMO/ICHCTBUE OTAENOB IO  3aIyCKy,

COTPYJIHUKOB TEXHUYECKOW | 3KCIUIyaTaluu,

MO IIEPKKA ¢ | MomepHU3AIUN "

3 | noxpasieneHusIMuU PEMOHTY CETEH CBSI3U Ha

OopraHu3aiuu, HaBbIKaMH OCHOBE TEXHUYECKOU H

COCTaBJICHHS OTYETOB, | HOPMAaTHBHO-TIPABOBOM

aHaNM3a, CHCTEMAaTH3alHuy | WH()OpPMAIHH.

JAaHHBIX C IIOMOIIBIO

WH(POPMAITIOHHON

MOJIJIEPKKHU M 0a3 JaHHBIX

TunoBbie KOHTPOJIbHBbIE 32JaHUS] MJIH HHbIE MaTepUAJIbl, HeO0OX0ANMBIE IJIfl OLleHKH

3HAHUI, YMEHH I, HABBIKOB M (MJIH) ONBITA NeATEJbHOCTH, XapAKTEPHU3YIOIIMX ITANbI
(popMupoBaHus KOMIIETEeHIIHII B Ipolecce OCBOEHUsI 00pa30BaTeIbHOM IPOrPaMMBbl
Ilpumepnulii nepeuens 60npocog u 3a0anuil

Konmponvnaa paboma

1. PaccumTaiiTe NIMHY BOJHBI H3IIyYEHUS JUIsl TOIYIPOBOJAHHKOBOTO MaTrepuana C IMUPHHOU
3anpeiénHoil 30ubl 1,24 3B.

2. [TonynpoBOAHUKOBBIH JIazep UMeeT JUTuHY pe3onaropa L = 400 Mxwm, paboyast yiiHA BOJHEI Ag
= 0,98 mkM, mojioca reHepaiuu cocraBisier Ay = 0,2 HM. OnpenenauTb KOJIMUECTBO MPOJIOIbHBIX MO,
reHepupyeMbIx na3zepoM. [lokazarens nmperoMiIeHus MOTyIpOBOTHUKOBON cpeasl N = 3,5.

10. OnpenenuTh YMCIO MOJ, KOTOPBIE OYIYyT paclpOCTPaHATHCS B CTYNEHYATOM BOJIOKHE C
nokasateyisiMu npesiomienus N, = 1,46, n, = 1,44, Jluametp cepaueBunbl 100 MkM, quamMeTp 000J0YKH
140 mxm. Pacuet nposectu ans qyiuH BoaH 850 HM u 1550 HM.

Pegpepam

Temamuka pegepamos

1 Moooswiii cocmag onmuueckux 01HOB0008. .

2 Jlucnepcusi 6 OnMuy4ecKkux 0J1H0800AX.

3 Memoowl eauterus npoooabHbIX MOO Jlazepa.

4 Memoowl uckirouenus NOnepeyHsvlx Moo aazepd.

3ayeTHO-IK3aMeHAIIMOHHBIE MATEPHUAJIBI J1s1 IPOMEKYTOYHOH aTTeCTAlMM (3a4eT)
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(Bonpocwl k 3auemy.)

1. CoBpeMeHHAs OITORJIEKTPOHHKA. IJICKTPOHBI M (POTOHBI Kak HocwuTenu wuHpopmammu. OOmactu
IPUMEHEHUH, IPEeUMYILEeCTBa U OCOOCHHOCTH ONTO3JIEKTPOHHUKH.
2. IlpuHuun paboThl CBETOM3IYYarOIIUX AWOMOB. [IpsAMO30HHBIE M HENPSIMO30HHBIE MaTEpUANbl IS
OTITOREKTPOHHKH.
3. TomympoBomnukoBbie Ja3epbl. [Ipuaiiun pabotel. [IpogonsHBIe W TONIEpeYHBIE MOIBL. Y CIOBHE
00pazoBaHMsI HHBEPCHH HaceaeHHOCTH. OCHOBHBIC XapaKTEPHUCTHUKH TI/TI JIa3€POB.
4. 3oHHas guarpaMMa TeTreporepexofoB. [lombop MOMYNpOBOAHUKOBBIX ~ MaTEpHalOB IS
reTepocTpykTyp. OcobeHHOCTH pabOoTHI 1a3epOB Ha ABOMHON T€TEPOCTPYKTYPE.
5. Ilpunnun paboTel cBeToBOAOB. OCHOBHBIC XapPaKTEPUCTHKU CBETOBOJOB. MexaHu3M 00pa30BaHUS
MoJ. MHOrOMOJIOBBIE ¥ OTHOMOJIOBBIE CBETOBOIBI. [IprMeHEHHsI CBETOBOIOB.
6. [ToTepu B cBEeTOBOAX.
7. CTyneH4atsle M I'paJMeHTHBIE CBETOBOIBL. MaTepuanbHas aucnepcus. BHyTpumozoBas aucnepcus.
JucnepcuoHHbIE XapaKTEPUCTUKN KBAPLIEBBIX CBETOBOJIOB.
8. Krnaccudukauus ¢oronpuemuukoB. JlelicTBue wu3nydeHHss Ha p/n mepexold. BoabrammnepHas
XapaKTepUCTUKA MOJIYNPOBOAHUKOBBIX (OTOAMOAOB. ['anbBaHMYECKHH W JHOAHBIA PEKUMBI PaOOTHI
¢doronmona.
9. JlaBuHHBIC U Pin-pOTOTUOIBI.
10. Ipunarun paboTsl GoToanekTpudeckux npeodpasoBareneif. OCHOBHBIE XapaKTEPUCTHKH KPEMHHUEBBIX
COITHEYHBIX TIpeoOpa3oBaTenei.
11. Akycroontuyeckuii 3pPekt. AKyCTOONTHUECKHE MOIAYIATOPHI, NePIIEKTOPBI H UX IPUMECHEHHE.
12. DnexTpoontrdeckuit 3pPeKT. DIEKTPOONTHIESCKUE MOTYIISTOPHI U X IPUMEHEHNE.

Kpurtepun ouenuBanusi pe3yjabTaToB 00y4eHHUsI

OneHka Kputepuu olieHuBaHMsI 110 SK3aMEHY
S OLICHKY  3aCiIyXUBacT CTYIECHT, vOCBOI/IBIHI/IfI 3HAaHUS, YMEHUS,
YpOBCHD KOMICTCHLIMH M TEOPETHMCCKHA  Marepuan 06e3  mpoOenos;
(3aqT€HO) BBITIOJTHUBIIMK BCE 3adaHUA, NPCAYCMOTPCHHBIC yqe6HLIM IIJTaHOM Ha
BBICOKOM  KAayeCTBEHHOM  YPOBHE; NPAaKTHYECKHE  HAaBBIKH
poeCCHOHATLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C()OPMHUPOBAHEI.
Cpennuit OLIEHKY 3aCIIY’)KMBA€T CTYJEHT, MPAKTUYECKU IOJHOCTHIO OCBOMBILIUI
YPOBCHDb 3HaHWsA, YMCHHA, KOMIICTCHIIUN U TeOpeTI/ILIeCKI/Iﬁ Marcpuall, y‘IC6HI)IC
(3auteHo) 3aJlaHNs HE OLIEHEHbl MAaKCHUMAaJbHBIM YHCIOM OaljioB, B OCHOBHOM
chopMupoBall MPAKTUUECKHE HABBIKU.
[Toporossiii OIICHKY 3acCIy>KHUBAaeT CTYIEHT, YaCTUYHO C TpoOeramMu OCBOWBIIHMA
YPOBEHB «3» 3HAHUS, YMEHHs, KOMIIETCHIIMM U TEOPETHYECKUIl MaTepuasl, MHOTHE
(ymoBierBopute | y4deOHBIC 3aqaHMs JHOO HE BBIMTOJIHHII, JIMOO OHU OIEHEHBI YUCIIOM
JILHO) 0aoB OJIM3KMM K MUHMMAJIbHOMY, HEKOTOPBIE MTPAKTHUECKUE HABBIKH
HEe CPOPMUPOBAHBI.
MuanMansEeG | OUEHKY 3aCIyKHUBAa€T CTYIEHT, HE OCBOUBIIMN 3HAHUS, YMEHHS,
YPOBEHbD (He KOMIIETEHIIMM W TEOPETUYECKUIl Marepual, ydeOHble 3aJaHusl He
324TEHO) BBINOJIHWII, TIPAKTUYECKHE HABBIKU HE C(OPMHUPOBAHBI.

OueHouHble cpencTBa Uil MHBAJIUAOB U JMI[ C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYAITBHBIX TICUXO()HU3NIECKUX OCOOEHHOCTEH.

— TpU HEOOXOJUMOCTH HWHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
310POBbs MPEAOCTABISAETCS HOMOJHUTEIIBHOE BPEMS JIJIs MOJATOTOBKH OTBETA HA SK3AMEHE;

— MPU MPOBEICHUU MPOILETYPHI OLICHUBAHUS PE3yIbTATOB O0YUEHHUSI HHBAIUOB U JIUIL C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI MPEYCMATPUBAETCS UCIIOIB30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX MHIUBUIYaTbHBIMU OCOOCHHOCTSMHU;



— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 37I0POBbS
U MHBAJIUAOB TPOLESYpa OLEHUBAHUS PE3yJIbTAaTOB OOydYeHMs] IO JUCLUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponienypa oneHMBaHUs pe3yJabTaTOB OOY4YEHHs WHBAJIUAOB M JIMIl C OrpaHHMYEHHBIMH
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopmauuu B (opMmax, aZANTUPOBAHHBIX K OIPaHMYCHMSM HX 370pOBbS U BOCHPHUATUSA
uHpOpMaLUu:

Jlst i ¢ HapyIIeHUsIMU 3pSHUS:

— B [1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist 5aL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMUM OTIOPHO-/IBUT'ATENIBHOTO anapaTra:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. llepeyeHb y4eOHOM JIUTEPATYPbI, HHGPOPMALMOHHBIX PECYPCOB M TEXHOJIOT Ul

5.1. YueOHasi aiuTeparypa

1. UrnaroB, A.H. Onrosnekrponrka 1 HaHOPOTOHHKA: y4eO. mocobue [DIeKTpOHHBIN
pecypc] — Omnexkrpon. pan. — CII6: Jlams, 2017. — 596 c¢. — Pexum nocryna:
https://e.lanbook.com/book/95150

2. IloptHOB, Dayapa JIbBoBu4. [IpHHIMIIBI TOCTPOSHHS TIEPBUYHBIX CETEH U ONITUYECKUE
kabespHbIe JUHUK CBsi3H [Tekct] : yueOHOe mocobue mis ctynaentoB By30B / D. JI. TlopTHOB. -
M. : Topsiuast nunaus-Tenexom, 2009. - 544 c., [3] a. wn. - (YueOHoe mocoOue sl BBICIIUX
yueOHbIX 3aBefeHnil. CrennansHOCTh). - bubmmorp. : c. 538-540. - ISBN 9785991200714.

3. JaBeimoB, B.H. ®usmueckne OCHOBBI ONTOIICKTPOHUKU. YdeOHOE TocoOme
[DnexTpoHHBI pecypc]: yue6./ B.H. [laBbimoB ; MuHuctepctBo 00pa3oBaHUS U HAyKH
Poccuiickoit ®enepanun. - Tomck : TYCVYP, 2016. - 139 c.

4. YeOorapes, C. H., Jlynuna, M. JI., Andumosna,. /1. JI. Hanoctpykrypst AIV BIV u
Alll BV nansa ycTtpoilctB ontolnnekTpoHUkH ; Poc. akaa. Hayk, FOHBIM Hay4dHBIH LEHTp. —
Poctos-na-/lony : U3n-so FOHL] PAH, 2014. - 274 c.

st ocBOeHHMSI JAMCUMIUVIMHBI HHBAJIMIAMH W JIMDAMH € OIPaHHYCHHBIMH
BO3MOKHOCTSIMH 3[0POBbSI HMEKOTCA M3JaHUSI B JJIeKTPOHHOM BH/Je B 3JIEKTPOHHO-
OnOanoTeyHbIX cucremax «JIanb» u «lOpaiT».

5.2. Ilepuoanyeckasi JuTepaTypa

B mupe Haykn

XKypnan skcriepuMeHTaIbHON U TEOpETHUECKON (PU3UKU

N3Bectus poccuiickoit akagemun Hayk. Cepus puznaeckas

WmxenepHo-(hru3nYecKuii KypHal

[TuceMa B KypHaJ SKCHEPUMEHTAIBHON U TEOPETUYECKON (DU3UKU

VYcenexu Gpu3nueckux Hayk — eXeMeCSYHbIN KypHall. DIEeKTPOHHAs BEpCHUs KypHaa:
aHHOTaluH, cTaTbu B (hopmate pdf

5.3. NHTepHeT-pecypchbl, B TOM 4YHCJIe COBpPeMeHHble NpodeccHOHAIbHbIE 0a3bl
AAHHBIX U MHGOPMALMOHHbIE CIIPABOYHBIE CHCTEMbI

J1eKTPOHHO-0ubMoTeuHbIe cucteMbl (IBC):

1. DBC «IOPAUT» https://urait.ru/

2. O5C «<YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH» www.biblioclub.ru

10



https://e.lanbook.com/book/95150
https://urait.ru/
http://www.biblioclub.ru/

3. DBC «BOOK .ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHDb» https://e.lanbook.com

IIpodeccuonanbHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubanoreka (HOB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAy4HBIX )KypHaJIOB Ha Poccuiickoit
wiatdopme HayuHbIX KypHaaoB HOMKOH http://archive.neicon.ru

agkrwnE

7. HamumoHanpHas DJJIGKTPOHHAs OWOMMOTEKa (IOCTYHn K DIEKTPOHHON OuOmHoTeke

nuccepraiuii Poccuiickoit rocynapcrsennoi oubmmorexu (PI'B) _https://rusneb.ru/

8. Ilpesumentckas 6ubimoreka um. b.H. Enbrmna https://www.prlib.ru/

9. DnekrponHas koymekmus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https:/link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

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

14. zbMath https://zbmath.org/

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

16. Springer eBooks: _https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. YuuBepcurerckas unpopmarronnas cucrema POCCUS  http://uisrussia.msu.ru

HNudopmanuonHbie cipaBoYHbIe CHCTEMbI:
1. KoncynsranT Ilntoc - cipaBouHast mpaBoBasi cucTeMa (JOCTYII MO JIOKAIBHOM CeTH ¢
KOMIIBIOTEPOB OMOIMOTEKH)

Pecypchl cBOOOAHOTO fOCTYHA:

1. AwmepukaHckas maTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAICKUX auccepTalmii http://www.nlc-bnc.ca/thesescanada/

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

4. MuHUCTEpCTBO HayKHU U BhIciero oopasosanus Poccuiickoit denepannu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopTan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

6. Wudopmarmonnas cuctema "EnuHOe OKHO 10cTyma K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enwmnas koyuekuus nupoBbIX 00pa3oBaTelbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®denepanbHbBIi HEHTP HHPOPMAITHOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekr ['ocymapcTBEHHOTO HHCTHTYTA pyccKoro si3pika uMeHu A.C. [Tymkuna
"Oo6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popManoHHBIN mopTan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

12. Cnosapu u sHimkioneauu http://dic.academic.ru/;

13. O6pa3oBatenbHblil moptan "Yueba" http://www.ucheba.com/;
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14. 3akonompoekT "O6 oOpasoBanuu B Poccuiickoit denepanun". Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHbIE PeCYPChI

KyoI'Y:

1. Cpena moayapHOro auHamuueckoro odyuerus http://moodle.kubsu.ru

2. baza y4eOHBIX IIaHOB, Y4€OHO-METOIMYECKUX KOMIUIEKCOB, MyOIHKaMiA 1
koH(pepenmumii http://mschool.kubsu.ru/

3. bubanorexa nHhopMaIOHHBIX pecypcoB Kadeapbl HHOOPMAITHOHHBIX
obpasoBatenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHbIN apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DneKTpoHHbIE 00pa30BaTENbHBIC Pecypchl Kadeapbl HH()OPMAIMOHHBIX CHCTEM U
TexHoynoruii B oOpazoBanuu KyO6l'Y u nHayuno-merommueckoro >xypHama "IIIKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. Meroauyeckue yKa3zaHuUsl /sl OOYYAIOIIMXCSl 10 OCBOGHHI0 JAUCHUILINHBI
(Mmonxy.Jist)

Oougue pekomenoayuu no camocmoamenbHou padome o0yUarOUUXcs

JucuunnuHa «OCHOBBI ONTORJIEKTPOHUKHUY SIBJISAETCS IUCUUIUIMHON CHEelUaIn3allud C
coOCTBEHHBIMH OCOOeHHOCTSAMHU. [[1s1 OCBOEHUS JaHHOW TUCIUIUIMHBI HEOOXOAMMO OBIAJETh
BCEMH pa3/iejlaMH BBICIICH MaTeMaTHKA U OCBOUTH BCE pa3ieibl (yHIAMEHTAIbHOW (DU3HKH.
OcCoOEHHOCTBIO JUCUUIUIMHBI ~ SIBJSIETCSI  BBICOKAsT HArpy»XEHHOCTh  (pyHIAaMeHTaIbHBIMU
3HAHUSIMM I10 ONITUKE U MAaTEMAaTUYECKUMH pPacUETaMHU.

IIpu camocTosATenbHON paboTe creayeT oOpamaTh BHUMAHUE HE TOJBKO Ha
TEOPETUYECKUI MaTepuall, BOCIPUHUMAs €ro BO BCEH IOJIHOTE, HO U Ha MPUMEpPbl PELICHUs
3a[a4, KOTOpPBIE JaAyT KJII0Y K IOHUMAHHUIO CIEHU(PUIECKUX METOIOB M KOHIEIIUH.

ComnpoBOKIIEHHE CaMOCTOSITENILHOW pPabOTBhl CTYJEHTOB MOXXET OBITh OPTaHU30BaHO B
crenyrmux popmax:

— COCTaBJICHUEM WHJMBUYaJbHBIX IIJIAHOB CAMOCTOSITENILHOM pabOThl KaXKJIOro U3
CTYZICHTOB C YKa3aHMEM TE€MbI U BUOB 3aHATHHA, OPM U CPOKOB MPEJICTABICHHS PE3yIbTATOB;

— TIPOBEJACHMEM KOHCYJIbTAalUN (MHIMBUIYaIbHBIX WJIM TPYNIOBBIX), B TOM YHUCIE C
NPUMEHEHHUEM JIMUCTaHLIMOHHOM cpesibl 00yUeHHUS.

Kpurepuii onenkn 3(ppeKTUBHOCTH CaMOCTOSITENHFHON pabOThl CTY/IEHTOB (popMUpyeTCs
B XOJI€¢ IPOMEXYTOYHOIO KOHTPOJIS NPOILECCA BBINOJHEHUS 3aJaHUil M OCYLIECTBIIAECTCS Ha
OCHOBE pa3jIMYHbIX CIIOCOOOB B3aMMOAECHCTBHS B OTKPBHITOM HH(POPMAIIMOHHOM cpene u
oTpakaeTcs B TIpolecce (OPMHUPOBAHUS TaK HA3bIBAEMOIO <«AJIEKTPOHHOIO MOpTdens
CTYJCHTa».

B coorBercTBMM € O3TUM TINpU TPOBEICHUM OIEPATUBHOTO KOHTPOJS MOTYT
MCIIOJIb30BAThCSl KOHTPOJIBHBIE BOIIPOCHI K COOTBETCTBYIOLIUM pa3jieiaM JIUCHUIUINHBIL.

KoHTposib ocymiecTBisieTcss MOCPEACTBOM M BBINOJIHEHHUS NMHCbMEHHBIX KOHTPOJIBHBIX
paboT 0 OKOHYAHUU U3YyUEHUS TEM YUeOHOM TUCIUIUINHBIL.

ConpoBoXkJIeHHE CaMOCTOSATENIbHOW pPabOThl CTYIEHTOB TaKXe OPraHM30BaHO B
ciemyromux hopmax:

— BBITIOJIHEHHE CEMECTPOBON KOHTPOJIBHOM paboThI 110 MHUBHIyaIbHBIM BapHaHTaM;

— YCBOEHHME, JONOJIHEHWE W BHUKaHUWE B pa3Oupaemble pazlieibl AUCHUILIUHBI MPH
IIOMOIIM 3HAaHUM IIOJy4yaeMBbIX II0 CpPEACTBAM M3YYEHHUS PEKOMEHIYEMOW JUTEpaTypsl H
OCYIIIECTBIISIEMOE ITyTEM HalKCcaHus peepaTUBHBIX padoT;

— KOHCYJIbTAIlMM, OPraHU30BaHHBIC Ui pa3bsICHEHUS MNPOOJEMHBIX MOMEHTOB NpHU
CaMOCTOSITEIbHOM M3Y4YEHHH TeX WJIM MHBIX acHEeKTOB pa3fesioB yCBauBaeMoil mHpopmanuu B
JUCLIUILINHE.

KoHnTposib ocyiecTBisieTcss MyTeM IPOBEACHUS ONPOCOB CTYACHTOB IO OKOHYAaHUU
u3ydyeHuss TeM Yy4yeOHOM jucummmHbl. [Ipy NpOBEAEHHMHM TEKYIIEro KOHTPOJIS MOTYT
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UCIIOJIb30BAaThCSl  KOHTPOJIHBIE BOINPOCHI, TECTOBBIE 3adaHus, 3amaun. CryneHTamMu 1o
U3YYEHHOH JUCIUILTIHE BHITOJIHSACTCS PsiI KOHTPOJIBHBIX PadoT.

IIpoMexyTOUHBIII KOHTPOJIb OCYHIECTBIISIETCS B BHJIE SK3aME€HA B KOHILIE 4-r0 ceMmecTpa.
Ha »k3ameHe cTyaeHTaM IMpeuiaraeTcsi OTBETUTh Ha 2 BOIpOca IO MarepuanaM Y4eOHOM
JUCHUIUIMHBL M peIuTh 33aady. [lo urtoram oTBeTa Ha SK3aMEHE MPEIOoJaBaTelb OLIEHUBACT
3HaHUs cTyneHTa. OleHKa Ha SK3aMEeHE SIBJISICTCSI HTOTOBOM 110 IUCIUILIHHE.

B ocBOGHMM MUCHMITIMHBI MHBAIMIAAMU M JIMIAMH C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
3I0POBBSl OOJIBIIIOE 3HAYCHUE HMMEET WHIWBHIyaJIbHas ydeOHas padora (KOHCYJIbTAIMH) —
JIOTIOJTHUTEIBHOE pa3bsiICHEHNE YIeOHOTro MaTepuaia.

WupuBuayanbHble KOHCYJBTAIlMM IO TMPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIWBUAYAIN3AUU OOYUYEHHS U YCTAaHOBJIEHUIO BOCIIMTATEIILHOTO KOHTAKTA
MEXIy MpernojaBaTesieM W OOyJYaroImUMCs HHBAJIHIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3/10POBBSI.

7. MaTrepuajibHO-TEXHUYECKOe o0ecredeHne 1o JUCHUILIHHE (MOAYJII0)

HanmeHoBaH#ue criennaibHbIX OCHaIIEHHOCTD CTICIHATBHBIX [MepedeHb JTUIIEH3MOHHOTO
HOMEICHNU HOMEIICHUI OPOTrPaMMHOT0 00€CIICUCHUSI
VYueOHbie ayJUTOPHUU st | Mebenb: yueOHast MmeOenb MS Windows, MS Office
HPOBEACHUS 3aHATHI JeKUHOHHOro | TexHuuecKkue cpencTsa 00y IeHUs:
THIIA 9KpaH, IIPOEKTOP, KOMIBIOTEP
VYueOHbie ayJUTOPHUU st | Mebenb: yueOHast MmeOenb MS Windows, MS Office
[POBEACHUS 3aHsATUi | TeXHUYIECKUE CPEACTBA 00YICHHUS:

CEMHMHAPCKOr0 THIA, TPYIMIIOBBIX M | 3KpaH, IPOEKTOP, KOMIIBIOTED
WHIWBHUYAJIbHBIX KOHCYJbTALUM,

TEKYIIEro KOHTPOJIS u
MIPOMEKYTOYHOM aTTeCTalluK
VuebHbIe ayIUTOPHU st | MeGenb: yueOHast MeGesb MS Windows, MS Office
MPOBEICHUS J1a00paTOpHBIX paboT. | TexHUueckue cpeacTBa OOyUYeHuUs:

KOMITBIOTEP

Ob6opynoBanue: nabopaTopHbIe

YCTAHOBKH 1 CTCHbIL

Jns  caMmocToATenbHOW  paboThl  OOy4aromMXcs MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMIIJICKTOBAHHBIC CHGHH&HHSHPOB&HHOﬁ MC6€HBIO, OCHAIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» MW obecrneueHueM J0CTymna B DIEKTPOHHYIO
“H()OPMaAIMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCHUTETA.

HanMenoBaHue MoOMeIEeHni 1J1st OCHAIIIEHHOCTH IIOMEIIEHNH ISt [MepeueHs JUIIEH3UOHHOTO
CaMOCTOSITENILHOM PaboThI CaMOCTOSTENHHOM PabOTHI MPOrPaMMHOT0 00eCIeYeHUsI
oOygarommuxcs oOyJaromuxcs
INomerenue i caMOCTOATeNIbHOM | Meberb: yueOHas meOenb MS Windows, MS Office
paboThl 00y4aroImuxcs (yutanbHeli | KoOMIulekT — crienuani3upoBaHHON
3an Hay4yHo#t OnOIMoTeKn) MeOemH: KOMITBIOTEPHBIE CTOJBI
O6opynoBanue: KOMITBIOTEpHAs
TEXHWKA C MOJKIIOYEHHEM K
MHPOPMALMOHHO-
KOMMYHHUKAIIMOHHON ceTn

«HTepHeT» M IOCTYIIOM B
ANIEKTPOHHYI0  HH(OPMAIOHHO-
00pa3oBaTeNBHYIO cpeny
o0pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
o0opynoBaHue, oOecreYnBaroIee
JOCTYm K  CEeTH  HHTEpHET
(mpoBoaHOE coeINHEeHne "
OecripoBOJHOE  COEJMHEHHE MO
texronoruu Wi-Fi)
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ITomenienune st caMOCTOSATEILHOM
paboTsl o0yyaronuxcs (aym.211c)

Mebenb: yaeOHas MeOeib
KommiekT  cnenuanu3upoBaHHOM
MeOemH: KOMITBIOTEPHBIC CTOJBI
Ob6opynoBanue: KOMIBIOTEepPHAS
TeXHWKAa C TOAKIIOYCHHEM K
HHPOPMALTMOHHO-
KOMMYHHUKaIIUOHHOM
«lHTEpHET» W IOCTYyIIOM B
ANIEKTPOHHYI0  HH(OPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa30BaTeNpHOW  OpraHH3alluHy,
Be0-KaMepbl, KOMMYHHKAIIMOHHOE
obopynoBanue, oOecrieunBaromnice
JIOCTYTI K CeTH  HWHTEepHET
(mpoBomHOE COEqUHEHNE "
OecrpoBOIHOE  COEIWHEHHE  II0
texnoyoruu Wi-Fi)

CETH

MS Windows, MS Office
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