MUHUCTEPCTBO HAVKH Y BBICILIEI'O OBPA30BAHUS POCCUMCKOM ®EIEPALIMH
denepanbHOE rocy1apcTBeHHOE O10KeTHOE 00pa3oBaTelbHOE yUpeKIAeHHE
BBICIIEro 0Opa3oBaHUs
«KYBAHCKHWM TOCY JAPCTBEHHbBIM YHUBEPCUTET»

DakynbTeT __ (U3UKO-TEXHUYECKUM

VTBEPXKIALS
IIpopekTop Ho4xebroH

PABOYAS IPOTPAMMA AUCLMILJIMHBI (MOIYJIS)

b1.B.03 Onruyeckre HAIPABISAIOUINAE CPEJIBI
(KOO U HAUMEHO8AHUE DUCHYURTUHBL 8 COOMBETNCMBUN € YIEOHBIM NIAHOM)

HanpaBnenue noaroToBKu/crenydaibHOCTh 11.03.02

I/IHd)OKOMMVHPIKaLIHOHHHe TEXHOJIOTHH H CUCTEMBI CBA3H
(k00 u HaumeHOBaHUE HANPABNEHUS NOO20MOBKU/CREYUATLHOCU)

HanpasnenHocTs (npoduins) / crienuanu3aius

OnTuyeckre CHCTEMBI U CETH CBA3H
(naumenoeanue nanpasnennocmu (npoguas) / cneyuanusayuu)

®opma o0ydeHus o4Hast
(ounas, ouno-3a0unas, 3a04nas)

KBanudukaums OaxanaBp

Kpacnonmap 2023



PaGouast mporpamma auctunmunsl _b1.B.03 OnTH4YecKHe HAMPaBIAIONIHe CPEIbl
COCTaBlIeHA B COOTBETCTBHUH ¢ (heepalIbHBIM roCy1apCTBEHHBIM o0pazoBaTeIbHbIM
crangaprom Beiciero o6pasopanus (PI'OC BO) Ne 930 ot 19.09.2017 mo
HaIPaBJIEHHIO MIOJTOTOBKH / CIIeIIHalbHOCTH 11.03.02

MHbOKOMMYHHKAIIMOHHBIE TEXHOJIOTHU U CHUCTEMBI CBA3H
KO/l M HAUMEHOBAHHE HAMPABICHHA MOATOTOBKH

[TporpamMmy cOCTaBHI(H):
B. C. Jlopou, , CT. IpeIL. .

H.0. damuans, 10HKHOCTE, YHEHas CTENeHb, Y1CHOE 3BaHHC MOJITHCE
B. E. JIbiceHKO, CT. IpeT. ,/% e

H.0. ®aMuius, 10KHOCT, YHMEHas CTENeHb, y4eHOe 3BaHHE 1 MOJLITUCH
Pa6Gouas nporpaMma IUCHUIIIAHBI yTBep K/JeHa Ha 3acelaHuH
Kadenpsl OTTO3JIEKTPOHUKH
npoTokona Ne 9 « 10 »  ampens 2023 . =
3aBexyromuii kapenpoit _Sxosenko H. A. /

(hamMuus, MHUIHATBI no

YTBepiieHa Ha 3acelaHii y4eGHO-MeTOIMIeCKOH KOMUCCHH

bakynbTeTa/MHCTUTYTa
mpotokon Ne 10 « 20 » ampend 2023 T /é%,:‘;‘
[Ipencenarens YMK dakynsrera/uacturyta boraros HM.

{i}a.MHJIHﬂ, HHHULHAITbI NnoAnMueh
PerieH3eHTHI:

VcaeB B.A., a-p ¢u3.-MaT. HayK, mpodeccop Kadeapbl TEOPETHIECKOH QU3NKH 1
xoMmnbroTepHbIX TexHonoruit ®IB0Y BO «Ky6I V».

llesuenko A.B., kaHn. ¢us.-maT. Hayk, Bexymuii cnenmamict OO0 «HOxHas
aHaJIMTHYecKass KOMIIaHUA.



1 Ilenu 1 3a1a4u U3yYeHUST TUCHUIIHHBI (MOTYJIs1)\

1.1 Ilean ocBOeHUSI TUCHUILIMHBI

Ilenpto OCBOEHMS JUCLUUIUIMHBI SIBISIETCS M3YYE€HHUE 3aKOHOB pacHpOCTpaHEHUs
3JIEKTPOMArHUTHOTO U3JIy4€HHUS B BellecTBe, 3 (EeKTOB Ha TpaHUIIEe pa3jiena cpell, KOHCTPYKLIUN
Y XapaKTEPUCTUK HAIIPABIISIIOIINX 3JIEKTPOMArHUTHOE U3J1y4EHHE FIEMEHTOB CPEJCTB CBSI3H.

1.2 3agaun AMCHUIIIMHEI

O3HaKkoOMJICHHE CTYJEHTOB C TEOPETHUYECKUMH OCHOBAaMU pabOThl ONTHYECKUX
CBETOBOJIOB U JPYT'UX MAaCCUBHBIX 3JIEMEHTOB BOJIOKOHHO-ONTHYECKUX JIMHUHN CBS3H.

@®opMupoBaHWE YMEHHH U HaBBIKOB pabOTBl C COBPEMEHHBIMH NpUOOpaMu U
YCTPOMCTBAMHM MAHHUITYJIALUNA C 3JIEMEHTOB BOJIOKOHHO-ONTHYECKUX JHUHUNA CBS3U M U3MEPEHUs
UX XapaKTEPUCTHK.

1.3 MecTo AuCUMIIMHBI (MOXYJIS]) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JlucuMmimHa JIOTUYECKM U COAEpXKATEIbHO CBSI3aHA C JUCLUIUIMHAMU MOAYJEH
«MaremaTtukay», «O6mas duszuka», «O0mmi puznyeckuil TpakTUKyM». /{151 ocBoeHUs 1aHHOI
JTUCIUIUIMHB HEOOXOAMMO BIAAETh METOAaMH MaTeMaTHMYeCKOTO aHalu3a, aHAJIUTUYECKOU
TeOMETPUH, JIMHEHHOW anreOpbl, pemeHueM anreOpandeckux, audQepeHnnanbHbIX |
WHTETPAIbHBIX ~ ypaBHEHUH; TeOopuH (PYHKUMH KOMIUIEKCHOTO TIEPEMEHHOT0, TEOpUH
BEPOATHOCTEM M MAaTeMaTUYEeCKOW CTAaTUCTHKHU; 3HAThb OCHOBHBbIC (DU3MUECKHE 3aKOHBI; YMETb
IPUMEHSTh MaTeMaTHUYECKHE METO/IbI U (PU3MUECKUE 3aKOHBI /ISl pELICHMsI IPAKTUYECKUX 3a]1a4.

B pesynbraTte uzydeHus HaCTOSALICH AUCHUILIMHBI CTYACHTHI JOJKHBI MOTYYUTh 3HAHMUS,
MMEIOLINE HE TOJIBKO CAMOCTOATEIbHOE 3HaUE€HUE, HO U o0ecreunBaroiye 0a30Byr0 OJITOTOBKY
JUISl YCBOGHHUS Y3KOCIIEIIMAIbHBIX JUCLMILINH.

1.4 Ilepeyenb MIaHMPYyeMbIX Pe3yJIbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH pe3y/JIbTATaMHU 0CBOEHHS 00pPa30BaTe/IbHOM IPOrpaMMBbl

N3ydyenne paHHOW y4yeOHOM [AMCUUIUIMHBI HAmpaBiIeHO Ha (QOPMHUPOBAHUE Y
00yJaromuXxcs CIeAYIOINUX KOMITETCHIIUMH.

Pe3ynbraTel 00yUYeHUS 10 JUCIUILUINHE
(3Haem, ymeem, e1adeem (HABLIKU U/UTU ONbIM
oesimenbHoCmiL))

KOZ[ 1 HAMMCHOBAHUEC I/IH,I[I/IKaTOpa* JOCTHUKCHUA
KOMIICTCHIIMHN

IIK-1 Baageer coBpeMeHHBIMH WH()OPMANMOHHBIMH CHCTEMAMH M TEXHOJOTHSIMH ¢ UEJIbI0
MO/IeJIMPOBAHNS CJI0KHBIX TEXHHYECKUX CHCTEM

IK-1.1 Bnapeer COBPEMEHHBIMM | Bnazneer HaBpIkaMM MOJEJIMPOBAHUS MOBEACHUS 3IEMEHTOB
MHQOPMALMOHHBIMU CHCTEMAMH U TEXHOJOTHAMHU | ONTHYECKOW CBSI3M HA OCHOBE 3HAHUH ONpEAeTIeHHH WU
C LIEJIBI0 MOJIETIMPOBAHUS CIOKHBIX TEXHUYECKUX | EIUHMIL U3MEPEHUs busnyecKnx BEJIMYMH,
CHCTEM XapaKTEepU3yIOLIMX CBOMCTBA ONTHYECKOHM Cpelpl U

ONTHYECKOTO  BOJIOKHA,  3aKOHOB  PACHpPOCTPaHEHUS
3JIEKTPOMAarHUTHBIX BOJH B cpesie M 3(QQeKTOB Ha rpaHuUIle
paszerna cpes.

[IK-1.2 CnocobeH mnpumeHats coBpemeHHoe | CriocobeH OTIPEIETSTh XapaKTEePUCTUKU OTITHKO-
MaTepualbHO-TEXHHYECKOe O000pyJOoBaHHE sl | BOJOKOHHBIX OJJIEMEHTOB CETeH CBSI3M W IPOU3BOJUTH
UCCIIEI0BATENbCKUX LIeTeH MaHHUIYJISIMH C ONITUKO-BOJIOKOHHBIMH 3JIEMEHTAMH.

IIK-3 Cnocofen ocyuiecTBJIATH MaTepHATBHO-TEXHHYECKOe ofecmedyeHHe TEXHMYECKOH JKCILUTyaTamuu
CTAHIMOHHOI0 000PYI0BAHHMS CBA3H

IK-3.1 Beimonnser MEpPOIPUATHUS no | OcymecTBisATh 1MOJA00p O0OOPYNOBaHUS Ul HW3MEPEHUS
METPOJIOTHUECKOMY 00€eCIIeUeHNIO | BEJIHYHH, XapaKTepU3YIOIUX ONTHUKO-BOJIOKOHHBIE
MOJpa3/IeIeHNs]  TeXHHYECKOW  SKCIIIyaTallid | JIEMEHTHl CeTe CBS3M, HAa OCHOBaHMM WH(POPMALIUU O
CTaHIIMOHHOTO 00OPYJOBAaHUS CBSI3H, B TOM YHCIIe | (DyHKIMOHHPOBAHUH IIPUOOPOB.

NEPBUYHBIM  yd4eT CpEeACTB U3MEpPEeHU U
00CITy’)KHBaHHE CPEICTB KOHTPOJIS

IIK-3.2  Cmocobern  opranuszoBaTh  peMOHT | COocOOCH BBIABUTH M HUCHPaBUTh HEPYHKIIMOHUPYIOUTHE
HEHMCIIPABHOTO 000PYIOBAHHUS ONTHKO-BOJIOKOHHBIC JJIEMEHTHI CETEH CBS3H.

Pesynprarhl 00yueHMs] MO JUCHMIUIMHE JOCTHTAIOTCS B paMKaxX OCYIIECTBIECHHUS BceX
BUJOB KOHTaKTHOH M CaMOCTOSATENBbHOM paboThl O0OydyalomMXcsi B COOTBETCTBUU C
YTBEP>KJICHHBIM YUE€OHBIM IIJIAHOM.



Nupukaropel

JOCTHIKCHUA

KOMIIETEHIINN
JIOCTH)KCHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0YUCHUSI.

2. CTpyKTYypa U cojep:KaHue TUCHUTIIUHbI
2.1 Pacnipenesienne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT
OO611ast TPYA0EMKOCTh AMCHUILUIMHBI COCTaBIsgeT 3 3adyeTHbIX eauHuilsl (108 acos), ux
pacripesiesieHle 1o BUaaM padoT MpeCTaBICHO B TAOJIUIE

CUUTAIOTCA

c(OPMHUPOBAHHBIMU ~ TIPU

Bunsr padot Bcero Dopma 00yueHHs
4acoB OuHast OYHO-3a049HAs 3a04Has
4
ceMecTp ceMectp Kypc
(gacer) (gacsr) (gackn)
KonrakTHasi padoTa, B TOM 4nciie: 64,3
AyIuTOpHBIE 3aHATHS (BCero):
3aHSTHS JISKIMOHHOTO TUTIA 16
nabopaTopHbIE 3aHSITUS 32
MPAaKTUYECKHE 3aHATUS 16
WNuasn koHTaKkTHas padora:
KoHTponb caMocTosTeIbHOI padoThI
2

(KCP)
ITpomexxyrounas arrecrauus (MKP) 0,3
CamocrosiTeIbHasi padoTa, B TOM
qucie:
Kypcogas padota/mpoekt (KP/KIT)
(moaroToBka)
KontposnbHas pabora
PacuérHo-rpaduueckas padora (PT'P)
(TmoroToBKa)
Pedepat/acce (moaroropka)
CaMoCTOSITeIPHOE H3YyYCHHE pa3JIelioB,
CaMOIIOITOTOBKA (mpopabotka "
MOBTOPEHHE JIEKIMOHHOTO Marepuaia H
MaTepuaja  y4eOHMKOB W Y4eOHBIX 41,7
MOCOOMH, TTOrOTOBKA K JIAOOPAaTOPHBIM H
MPaKTHIECKUM 3aHATHSAM, KOJUIOKBHYMaMm
U T.J1.)
[ToaroroBka K TeKylieMy KOHTPOJIIO
KonrpoJn:
IloaroroBka k 3K3aMeHy
Oomasn yac. 108
TPYA0eMKOCTh B TOM YHCJIe

KOHTAKTHAasA 64,3

padota

3a4. e 3

2.2 ConepxxaHue QM CUUILTHHBI
Pacripenenienre BUIOB yueOHOM paOOThI M UX TPYJOSMKOCTH TI0 pa3jieiiaM JUCIHILTAHEL.
Pasnenbr (Tembl) aucuumuinHbl, u3ydaembie B4 cemectpe (2 kypce) (ounas ¢hopma

00yueHust)
KomnnuecTso yacos
Bueaynut
AynutopHas YA
No HanmenoBanwue pa3zienoB (Tem) OpHas
Bcero pabora
pabora
J 13 JIP CPC
1. Domomempuueckue erUUHb 1 1
2. Mamemamuueckoe onucanue 21eKmpoMacHUMHO20 NOJis 1 1 4




3 DnexmpomazHummule 80JiHbL 1 1 4
4 OmpaodiceHue u npeomieHue 31eKmpoOMacHUMHbIX 80.IH. 2 2 4
5 /[ucnepcus snexmpomazHumuslx 601H 2 2 4
6. Hcnyckanue u paccesrue 31eKkmpomMacHUMHbIX 80H 2 2 4
7 Keanmoguiii nooxoo 1 1 5,7
8 IThanapmoiii 60110600 2 1 8 4
9 \/[ucnepcusa 6 6onoKkHaX 2 1 8 4
10.  [[Tomepu 6 sonoknax 1 2 8 4
11. |M3mepenue napamempos onmuieckux 60J10KOH 1 2 8 4

HUTOI'O no pasdenam oucyuniunwl 105,7| 16 16 32 41,7

Konrpoiss camocrositensHoi pabotsl (KCP) 2

[Tpomexyrounas arrecrauus (MKP) 0,3

IToAroTOBKA K TEKYIIEMY KOHTPOJIIO

OO61mas TpyJ0€MKOCTh MO JUCIUILTUHE 108

[Tpumeuanue: JI — nexuuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — nabGopatopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyICHTA.

2.3 Conep:xanue pa3iesioB (TeM) THCIUNIUHBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA

Ne HaumenoBanue pasgena Conepranue paszicna (Tembi) ®dopma TeKy1ero
(Temsr) KOHTPOJIA

1. |@omomempuueckue |Tenecusiit yroy. CBeToBoi notok. 3akon JlamOepra. vO
BENUHUHDL

2. |Mamemamuueckoe 3akoH buo—CaBapa—Jlamaca. 3aKoH 3J€KTPOMarHUTHON vO
onucanue naaykuuu @apazes. Teopema OcTporpackoro.
anexkmpomazcnumuozo |Teopema ['aycca. YpaBHeHus Makcsenna.
noss MartepuanbHble ypaBHEHUS. DHEPTHS

3JIEKTPOMATHUTHOIO NOJIs1, BEKTOp Y MoBa—IloiiHTHHTA.

3. |Dnexmpomacnumusie |BoiHOBOE ypaBHeHHE. BHUIBI THHEHHON TOISPU3AIINH. vO

80.JIHbI [Tonepe4HOCTH 2IEKTPOMArHUTHBIX BOJIH. I [ITOTHOCTH
[TOTOKA DHEPTHH NIEKTPOMArHUTHOW BOJIHBI.

4. |Ompadicenue u I'panuunsie ycnosus. [longpuzamus p- v S-THIIOB. YO
npenomaeHue ®opmyiibl Openens. [IpenomiieHre B aHU30TPOITHOM
anexmpomazHumnuelx  |cpene. HopmansHoe nanenue. [lagenne non yriiom
BOJIH. Bprocrepa. OTpakeHne mydKa MIOCKUX BOJIH TpU

MIOJIHOM BHYTPEHHEM OTPaKEHHHU.
5. Vlucnepcus HopManbHast 1 aHOManbHast AUCTIEPCHSL. yO
INEKMPOMASHUMHBIX
6011
6. |Ucnyckanue u Hcnyckanne 3eKTpOMarHUTHRIX BOJTH. DJIEMEHTApHBIN YO
\paccesnue pacceuBarensb. PaccesHue Ha Menkux yactunax. CTeneHs
INEKMPOMASHUMHBIX  |TTOJIAPU3ALUHN PACCESTHHOTO CBETA MOJI Pa3HBIMH YIIIaMH.
601H
7. |Keanmoegwiii nooxoo CrioHTaHHBIC TIEPEX0Ibl. BEIHYKIEHHBIE IEPEXO/IBI. YO
BesbznyuatensHble nepexonsl. EcrecTBeHHBIN poduiib
CHEeKTpaJIbHON TUHUH. ['ayccoB Mpoduiib CrIeKTpaTbHON
JIUHUM.

8. |[Tnanapmwii soano600 |JlydeBoit moaxos. BonHoBoit moaxoa. Mosr YO
ONTUYECKOT0 U3My4eHNs. Bo3MOKHBIE BUIBI
noJjsipu3auu. MoJoBbIM COCTaB U3TYUEHUS B
BOJIHOBOJIE.

9. Vlucnepcus 6 6onoxknax |BpeMeHHOE yIIMPEHUE UMITYJIbCa. Y ITUPCHUE YO
HMMIYJIBCHOTO ONTHYECKOTO CUTHAJIA, 00YCIOBICHHOE
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3aBUCUMOCTBIO BOJTHOBOI'O YHCJIa OT YaCTOTHI
3IEKTPOMArHUTHOM BOJHBI (BOJTHOBOIHAS AUCIIEPCHS).
Yumpenue UMy I5CHOTO ONTHYECKOTO CUTHAA,
00yCIIOBJIGHHOE MaTePUATBHON TUCTICPCUCH.
IMonspuzanuonnas nucnepceus. I'pagueHTHbIE
CBETOBOJBL.

10. |[Tomepu 6 6onoknax  |Onucanue norsomieHns. CoOCTBEHHOE U HECOOCTBEHHOE vO
nornomenue. Paccesane. KomOnnaunonnoe
(pamMaHOBCKOE) paccesTHue CBETa. BHEITHIE TOTEpH.
11. |Usmepenue MeTonbl n3MepeHus 3atyxanus. FiamMepenue vO
napamempos XpoMaTHuecKol aucnepcuu. M3MepeHue moxasarest

onmu4ecKux 60J10KOH

MexxMozoBoi aucnepcuu (ITMJT).

JlabopaTopHbie padoThl)

2.3.2 3aHsATHSA CEMHUHAPCKOTO TUINA (IPAKTHYeCKUE / CEMUHAPCKHUE 3aHATHSI/

HaumenoBanue pazgena

dopMa TEKyIEro

BOJIHbl

HOHepC‘IHOCTL OJICKTPOMAriMTHBIX BOJIH. [InotHOCTH
IIOTOKA SHCPIun SHGKTpOMaFHHTHOfI BOJIHEI.

Ne Tematuka 3aHATHIA/padOT
(Temsr) KOHTPOJIA
1. |@omomempuueckue  |Tenecusiit yron. CBeToBoi moTok. 3akon Jlambepra. Pewerue 3adau
BEUYUHDL
2. |Mamemamuueckoe 3akon buo—CaBapa—Jlamnaca. 3aKoH 3NIEKTPOMAarHuTHoO# | Pewenue 3aday
onucanue naaykuun @apazes. Teopema OcTporpaickoro.
anexmpomazcHumnozo |Teopema I'aycca. YpaBHeHus Makcsena.
nos MarepuanbHble ypaBHEHUSI. DHEPTUs
3JIEKTPOMATHUTHOIO 051, BEKTOp YMoBa—IloiiHTHHTA.
3. |Onexmpomacnumnvle |BoIHOBOE ypaBHEHHE. BUIbI THHEHHOMN MOIAPHU3AIIHH. Pewenue 3a0au

4. |Ompasrcenue u I'panuunsie ycnosus. [longpuzamus p- v S-THIIOB. Pewenue 3a0au
npenomaeHue ®opmynbl Openens. [Ipenomiienre B aHU30TPONHON
anexmpomacHumnbix  |cpene. Hopmansaoe nanenue. [lanenne nox yriiom
6OJIH. Bprocrepa. OTpakeHne mydKa MIOCKUX BOJIH TpU
MIOJIHOM BHYTPEHHEM OTPaKEHHHU.
5. ucnepcus HopmanbHast 1 aHOManbHasi TUCIIEPCHSL. Pewenue 3a0au
INEKMPOMASHUNHBIX
60IIH
6. |Hcnycranue u Hcnyckanne 3eKTpOMarHUTHBIX BOJTH. DJIeMEHTapHBIN Pewenue 3a0au
\paccesnue pacceuBatenb. Paccesnue Ha Menkux yactunax. CreneHb
INEKMPOMASHUMHBIX  |TIOJISIPU3AIIUN PACCESTHHOTO CBETA MO/ Pa3HBIMH YTIaMH.
60IIH
7. |Keanmoegwiti nooxo0  |CrIOHTaHHBIE MIEPeX0/Ibl. BEIHYXKICHHBIE IEPEXOIbI. Pewerue 3adau
BesbznyuatensHble nepexonsl. EcrecTBeHHBIN poduiib
CHEeKTpaJIbHON TUHUH. ['ayccoB Mpoduiib CrIeKTpaTbHON
JIUHUM.
8. |llnanapnuuii éonnosoo |JlyueBoit moaxos. BomHoBoit moaxom. Most Pewenue 3a0au
ONTUYECKOr0 U3My4eHNs. Bo3MOKHBIE BUIBI
noJjsipu3auu. MoJoBbIM COCTaB U3TYUEHUS B
BOJIHOBOJIE.
9. Aucnepcus 6 sonoknax |BpeMeHHOE yIIMPEHHE HMITYJIbCA. Y IIMPEHHE
HUMITYJIBCHOTO ONITHYECKOTO CUTHAJA, O0YCIIOBIIEHHOE
3aBHCHMOCTHIO BOJTHOBOTO YHCJIA OT YaCTOTHI
3JIEKTPOMAarHUTHOW BOJIHBI (BOJTHOBOIHAS JUCIIEPCHST).
Ymmpenue UMITyJIbCHOTO ONITUYECKOTO CUTHAA,
00yCITOBIIEHHOE MaTepUAIBbHON TUCTIEPCUEH.
[ongpuzanuonHnas nucnepcus. I'pagueHTHbIE
CBETOBOJIBI.
10. |ITomepu 6 sonoknax  |Onmcanue mornomeHus. CoOOCTBEHHOE M HECOOCTBEHHOE
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nornomnieane. Paccessane. KomOuHarmonHoe
(pamMaHOBCKOE) paccesTHuE CBETa. BHEMTHIE MOTEpH.

11.

H3mepenue
napamempos
ONMUYECKUX B0TOKOH

Mertoapl u3MepeHus 3aryxanus. M3mepenue
XpOMAaTHUYECKOH aucnepcuu. Mzmepenue nokazartenis
MexxMozoBoi aucnepcuu (ITMJT).

Jlabopamoprule pabomsi

12. |[Tnanapuwiii 6010600 |HccnenoBanne amneptypsl W APYTHMX — [apaMeTpOB JIP
OINITHYECKUX BOJIOKOH

13. Jucnepcus 6 sonoxnax |CBapHOE COSTMHCHUE ONTHYECKUX BOJOKOH JIP

14. \I[lomepu 6 6onoxknax  |WccnenoBanue XapaKTEPUCTUK pa3bEMHBIX JIP
COCIMHUTENEN

15. |[Tomepu 6 6onoknax  |Pednekromerpuueckue usmepenus B BOJIC JIip

16. |H3mepenue JIP
Usmepenne moTtepb ONTHYECKUX KaOeNsax ONTHYECKUM

napamempos

onmu4eCcKux 60J10KOH

TCCTCPOM

3amura abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcosoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedeparta (P), scce (D),
kosutokBuyM (K), rectupoBanue (T), yctsiit onipoc (YO) u T.1.

I[Ipy  u3zyuyenun

JUCHUITIIMHBI MOTYT IMPUMCHATBHCA QJICKTPOHHOC 06y‘lCHI/IC,

JTMCTaHIIMOHHBIC 00pa3oBaTeNibHbIC TeXHOJIoruu B coorBeTcTBHH ¢ PT'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (IPOeKTOB)
CoryacHO yuyeOHOMY IUIaHYy KypcoBble paOOTHI (IIPOEKTHI) IO JaHHOW AWCIMIUIMHE HE
PEIyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 OOecneYeHUs I CAMOCTOSTeIbHOH pPadoThl
o0yyarommxcs M0 JMCHHUIIHHE (MOYJII0)

Bung CPC

ITepedenp yueOHO-METOUIECKOTO 00ECTICYEHHSI TUCITUTUTUHEI 110
BBITIOJTHEHHUIO CAMOCTOSATEIHHON PabOThI

Pemenue 3amau

Memoouueckue ykazanusi no OpeaHu3ayuu CAMOCMOSMenNbHol pabonmvl Ho
Ooucyunnune  «Onmuueckue Hanpasisiowue  cpeovly,  YMEEPIHCOCHHbLE
Kapeopoil onmosieKmporuku, npomoxoi Ne  om 2.

Y4yeOHO-METOANYECKHUE MaTepuaibl I CaMOCTOATEIBHONM pabOThl OOYyYalOIIUXCs W3
YHCIIa MHBAIK/IOB U JIMI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10poBbst (OB3) npenocTapistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHWYCHUSM MX 37I0POBbS U BOCHIPUATHS HH()OPMAIIIH:

Jist a1 ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JInst an ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayaunodaiina.

JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.




3. OoOpa3oBaTe/ibHbIe TEXHOJIOTMH, NPHUMeHsieMble NMPH OCBOCHUH WCHUNIHHBI
(Mmomy.Jist)

B xone

WU3yYCHUS

NUCHUILIINHEI

IPETYCMOTPEHO  KCIIOJIb30BaHKE

CIIE/TYFOIIIX

00pa30BaTeNbHbIX TEXHOJOTUN: JIEKIMH, MPAaKTUYECKUE 3aHATHs, NpobiieMHOe oOydeHue,
MOJIyJIbHAsE TE€XHOJIOTHS, MOATOTOBKA NMHCHMEHHBIX aHAJTHTHYECKUX PadOT, CaMOCTOATEIbHAs
paboTa CTy/IeHTOB.
KoMmneTeHTHOCTHBIN TMOAXOA B paMKax IMpenojaBaHusl TUCLUUIUIUHBI peaqu3yercs B
UCIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTHMH M aKTHBHBIX METOJOB (IIPOEKTHBIX METOJIUK,

MO3TOBOTO INTypMa, pa30opa KOHKPETHBIX CHUTYaIlHid,

aHajIn3a MncaarorudcCKux 3aaad,

MEeAarorn4eckoro SKCIepUMEHTa, MHBIX (OpM) B COYETAHUU C BHEAYTUTOPHON pabOTOM.

HCIIOJIB30BaHHUEC

WNudopmannonnsie

MH(GOPMAITMOHHBIX

TEXHOJIOTHH,

TEJICKOMMYHUKAILIMOHHOMU ceTu MHTepHeT.
AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTUH, IPUMEHSIEMbIE TPU U3YYEHUU AUCLUUILUINHBI

MIPUMEHSIEMBIE
pecypcoB,

pu
JOCTYIIHBIX B

KOHCYJ’IbTaHI/Iﬁ C UCIIOJIb30BAHUEM BHCKTpOHHOﬁ IIOYTHI.

12. OueHo4HsbIe

cpeiacTBa

OIS

l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

TEeKYLIero

KOHTPOJIS

W3YYCHUU
nH(pOpMaIMOHHO-

JUCLUTILINHEBL:

oJig JMg € OrpaHM4YCHHBIMM  BO3MOXKHOCTAMU 3OO0POBBA IMPEAYCMOTpPCHA OpraHu3anus

ycnneBaeMoCTH H

OneHouHBIC CpeACTBA MPEIHA3HAYCHBI JUII KOHTPOJS M OICHKH 00pa3oBaTelbHBIX
JOCTHKEHUI O00YyJaromMxcsi, OCBOMBIIMX MNpOrpamMMmy Y4eOHOW TUCHUIUIUHBI «Onmuueckue
Hanpasusouue cpeosly.
O1cHOYHBIC CPEJCTBA BKJIFOUACT KOHTPOJIbHBIC MATePHAJIbl Ui MPOBEACHUS TeKYIIero
KOHTPOJIA B opMe mecmosulx 3a0anuil, 00OKIA0A-npe3eHmayuu no npooieMHbIM 80NPOCAM,
PA3HOYPOBHEesbIX 3a0anuti N MPOMEKYTOUYHOI aTTecTanud B ¢opMe BOMPOCOB U 3a/laHUN K
3a4€Ty.

CprKTypa OLHCHOYHBIX CPEACTB AJHA TeKVIIIeﬁ u l'lpOMe)KyTO‘-lHOﬁ aTTeCTallun

Kox n HanMmeHnoBaHue

HaumeHnoBaHue O1ieHOYHOTO CpCACTBa

Ne Pe3ynberatsl 06ydeHust
WHIUKATOpA . IIpomexyTouHas
n/n (B cooTBercTBHH C 1. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBHH C 1. 1.4) aTTecTanus
IK-1.1 Bnaneer | Baanmeer HaBbIKaMUu | Konmponvuas paboma 3auém
COBPEMCHHBIMU MO/ICITUPOBAHHUS
HH(POPMAUOHHBIMA MOBEJICHUS 3JIEMEHTOB
cUCTEMaMH U | ONTHYECKOW CBsA3M Ha
TEXHOJIOTHSIMH C IICTBIO | OCHOBE 3HAHUI
MOJICITUPOBAHUS OTIpPENeIICHN ¥ CIUHHII
CIOXKHBIX ~ TEXHHYECKHX | M3MEpPCHUS  (U3NICCKUX
1 | cucrem BEJIMYUH,
XapaKTePU3YIOIIUX
CBOIicTBa ONTHUYECKON
Cpelpl W ONTHYECKOrO
BOJIOKHA, 3aKOHOB
pacrpocTpaHeHus
3JIEKTPOMArHUTHBIX BOJIH
B cpene u dpdexToB Ha
TpaHHIe pa3jesia Cpes.
TK-1.2 Cnocoben | Criocoben onpenenats | Koumpoavnas paboma 3auém
MPUMEHITh COBPEMEHHOE | XapaKTCPUCTHKH OITHKO-
MaTepUalIbHO- BOJIOKOHHBIX ~ 3JICMECHTOB
o | TexHmueckoe cereit CBSI3H "
obopynoBanue UL | TIPOW3BOJIHUTH
UCCIICIOBATEIbCKIX MaHUIYJSIIUA C ONTHKO-
uenei BOJIOKOHHBIMH
JIIEMEHTaMHU.




IK-3.1 Bemonnser | OcymecTBiusiTh nonbop | Jlabopamopunas paboma 3awuma
MEPONPHATUS 1o | obopynoBaHUS JUTS nabopamopmoii
METPOJIOTHYECKOMY U3MEpeHHs BEJIMYHH, pabombl
00€eCIIeUCHHIO XapaKTepU3yIOIIUX
HOJpa3AeICHUS OIITHKO-BOJIOKOHHBIE
TEXHAYECKOM 3JIEMEHTHI CETEH CBS3H, HA
9KCILTyaTalllH OCHOBaHMH HWH(OPMaLUH
CTaHIIMOHHOTO 0 (bYHKIHOHUPOBAHUH
00OpynoBaHUs CBSI3H, B | NPHOOPOB.
TOM 4YHCIE TEPBUYHBIH
y4eT CpeACTB U3MEPECHUM
U 00CITy’>)KUBaHUE CPEICTB
KOHTPOJIS
IK-3.2 Crocoben | CriocobeH  BbISBUTH U | Jlabopamopras paboma 3awuma
OpraHu30BaTh PEMOHT | HCIIPaBHUTb nabopamopmoil
HEHCIIPABHOTO He(yHKIIMOHUPYIOIIHE pabomul
000pynOBaHHA OIITHKO-BOJIOKOHHBIE

SJIEMEHTHI ceTeil CBS3H.

TunoBbie KOHTPOJIbHbIE 32JaHUS] UM HHbIE MAaTePUAJIbI, HEO0X0AUMBIE /IJIfl OLlEHKH

3HAHWH, YMEeHHUIi, HABLIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaAKTEPU3YIOIIHUX ITANbI
¢GopMupoBaHusi KOMIIETeHIMI B MIpollecce 0CBOEHHUsI 00Pa30BATEeJIbHON MPOrPaMMBbI
Ilpumepnulii nepeuens 60npocos u 3a0aHuii

Koumponvnana paooma

1. B kakou KOHCMpyKyuu pasbémMHo20 coeouHenus npumensiemcs aoanmep (coupling)?

* cuMmMempuyHas

* HeCUMMEeMPUUHAsL

2. Kaxoii ouamemp umerom HaKkoHeuHUKU KOHHEKMOpPOoa?

o [ um

1,25 um

1,5 um 2 mm

* 2,5 mm

* 3 mm

3. Haxkoneunux xaxo2o muna KOHHeKmopos umeem ouamemp 1,25 mm?

(Kaxoti mun KOHHEKmMOpPO8 A6NAEMC s YMEHbULEHHbIM AHAI020M KOHHeKmopoe SC-muna?)
ST

*FC

LC

«SC

4. Kakue u3 npugeOéHHbIX HUdNCe NPUYUH B03HUKHOBeHUS nomepb npu coeounenuu OB
omuocamces Kk enympennum? (Kaxue cpaxmopvl nomepv Ha coeduneHuu He AGIAIOMCA
BHEWHUMU?)

* aunmuyHocms cepoyeunvl OB

* mexanuueckas Hecmvikoska OB

* ppenenesckoe paccesinue

* paznuuue ouamempos Mooo8ulx nojei

5. Kaxoe cmewenue 6yoem okazvieams Hauboabuiee GusAHUEe HA NOMEPU NPU COeOUHEHUU
OB?

* ocegoe

* paouanvHoe

* y2no6oe

6. Ilpu xaxou uucnosoti anepmype OB nomepu om yenoeoeo cmeujenusi 6yoym menvuie?

(IIpu kaxou uucnosoii anepmype OB nomepu om ocesoco cmewenus 6yoym 6orvuie?)
* 0,15




*02

*0,5

7. Ilpu maneix 3nauenusx 3azopa medxcoy mopyamu coeounsiemvix OB exnao ¢ppenenesckozo
ompasiceHus:

* gecbMa cyujecmeeHen

* NpeHebPeHCUMO Mall

* He 3asucum om 3a30pa

8. Ilpu ysenuuenuu O1uHbl 8OIHBL USNYUEHUS KOIDDUYUEHM (DpeHeNe8CKO20 OMPANCEHUL:
(IIpu yeenuuenuu uacmomsl usLyyeHus Nomepu 00PAmMHO OMPANCEHHO20 CUSHANA:)

* He 3asucum om OJIUHbl B0JIHbI

* YBenuUUBaemcs yMeHbuaemcs

9. Ilpu 3azope medcoy mopyamu coedunsemvix OB pasnom nonosumne OnuHvl 80/1HbL
usnyyenuss  Kodgpguyuenm  penenesckoeo  ompadicenus  oyoem: (Kakou  6yodem
OMPAdICEHHbIU OM MOPYA B0IOKOH CUSHAL NPU 3A30pe MeHCOY 80JIOKHAMU PABHOM NOJIOBUHE
ONIUHBL BOIHBL UTYUEHUS?)

* MUHUMANbHBLU

* MaKCUMAIbHbBIU

* He 3asucum om OJIUHbL 80JIHbL

10. Cghepuuecxas nosepxnocmv mopya OB obecneuusaiowas @usuueckutl KOHMAKM
B0JIOKOH UMeHyemcsi abOpesuamypou.:

«SC

*FC

* PC

11. Jlna ueco 6 xomwmaxmax muna APC Oenaemcs yeno6oi HAaKIOH cgepuuecku
noauposanuou nogepxnocmu mopya OB?

* 0J151 YMeHbULeHUsl 3a30Pa MeAHCOY 80JIOKHAMU

* 01 YMeHbUeHUs 0O0pamno20 ompaxcenus 0 yeeaudenus yuciosou anepmypol OB ons
YMeHbueHUs Y2n08020 cmeweHus OB

12. B kakom mune gpuzuueckoeo KOHMAaKma OmpaiCeHHblil CUSHAL MeHbue?

* PC

* Super PC

*» Angled PC

» Ultra PC

13. Kakue munvl KOHHEKMOPOB AGNAMCA HAUbOIee NepCneKmueHbIMU?

*FC

LC

«SC

ST

14. 'V kakoeo muna gusuveckoeo konmaxkma paouyc noauposku mopya OB menvue?
(Kaxoii uz 0osyx munose xoumaxkmog PC obecneuusaem menvuwiue nomepu Ha obpamuoe
ompasiceHue?)

* Super PC

» Ultra PC

15. Ymo maxoe onmuueckas eunxa (Hepekomernoyemoe Hazeanue pigtail)?

* OOKC 013 YKIIAOKU B0JIOKHA

* PA3HOBUOHOCb CMpUNnepa

* 80JIOKHO, OKOHYOBAHHOE KOHHEKMOPOM

7.Maxcumanvuyto ckopocme nepedauu ungopmayuu ( 6 MI'y km) MOd*CHO peanruzo8amup:

* 8 MM ceéemosodax na onumne onnvl 1.55 mkm

* 8 SM céemosodax Ha onune 60anvl 0.85 mMxm

* 8 SM ceemogooax Ha onune 601nbl 1.3 MKkM 6 6blcokouacmomuom kabene na wacmome 100
ITy



Pegpepam

Temamuxa pegpepamos

1 Mooosuiii cocmae onmuueckux 60AH080008. .
2 [lucnepcus 6 onmuueckux 601H0800AX.

MaTtepuaJibl A5 NPOMEKYTOUHOI aTTecTanuu (3a4€T)

(Bonpocwl k 3auémy.)

1. VYpaBHenus Makcseinna.

2. Bexkrop IloiinTuHra..

3. BoiHoBOE ypaBHEHHE U €0 TAPMOHMUYECKOE PELICHHUE.

4. ['pannunble ycrnoBus. MaTepuaabHble YpaBHEHUS.

S. ITonepedHOCTh ANEKTPOMATHUTHBIX BOJIH. BHJIbI JINHEWHON MTOJISIpA3ALUN.

6. [110THOCTH MOTOKA 3HEPIUH TEKTPOMArHUTHON BOJIHBI.

7. OTtpakeHue u MperoMIIeHHE AIIEKTPOMArHUTHBIX BOJH. YacTHbie cirydan. D¢ ekt
I'ooca—XeHxeH.

8. [Tomsspuszanus p- u s-tunos. Popmynsl Openens.

9. HopmaneHas nucnepcust.

10.  AHOMaybHAs TUCTICPCHSL.

11. HcnyckaHue 3J1eKTpOMarHUTHBIX BOJIH.

12. DneMeHTapHBIN paccenBaTelb.

13. IImanapHsIi BOJIHOBOA. JIyueBoi moaxo.

14. Mo10BBI COCTaB IJIAHAPHOTO BOJHOBO/IA.

15. MozoBslii cocTaB IMIMHIPUYECKOTO BOJTHOBO/A.

16. Jucnepcus B BOJIOKHaX. BpeMeHHOE yIIMpEeHHe UMITYJIbCa.

17. VYwmupeHue UMITyJbCHOIO ONTHYECKOTO CUTHAJA, 0OYCIOBICHHOE 3aBUCHMOCTbIO
BOJIHOBOT'O YHCJIa OT YAaCTOThI 3JIEKTPOMAarHUTHOMN BOJIHBI (BOJIHOBOJIHAS AUCIIEPCHS).

18.  YmmupeHue MMIyJIbCHOIO ONTUYECKOIO CHUTHasa, 00YCIOBICHHOE MaTepUalbHOM
JCIIEpCUEH.

19.  TlonspuzanuoHHas TUCHIEPCHSL.

20.  Ilorepu B BomokHax. COOCTBEHHOE 1 HECOOCTBEHHOE MOTJIOMICHHE.

21.  Paccesnue. KomOuHamumoHHOE (pamMaHOBCKOE) paccesHHe CBeTa. BHemHue
HOTEpH.

22.  Mertoabl U3MEpPEHUS 3aTyXaHMsL.

23.  HM3mepeHue XxpoMaTHYeCKON AUCIEPCHUH.

24.  H3mepenue nokasareins MexxMo1oBoi aucnepcun (ITMJ).

KpuTtepun oneHuBaHus pe3y/ibTaTOB 00y4eHHUsI

Onenka Kpurepun onieHnBanus 1o 3a4€ty
- 3aCIy)KMBAET CTYIEHT, OCBOMBIIMM 3HAHUS, YMEHHS, KOMIETEHIMHA |
YPOBEHD TeopeTHYecKnii Marepuan 6e3 mpoOenoB; BHIIOIHUBIINKM BCe 3aaHus,
(saureHo) MPEelyCMOTPEHHbIE YYEOHBIM IUIAaHOM Ha BBICOKOM KaueCTBEHHOM
YPOBHE; TPAKTHUYECKUE HABBIKU MPO(ECCHOHAIBHOTO NPUMEHEHUS
OCBOEHHBIX 3HaHUN C(HOPMUPOBAHBI.
Cpennnii 3aCIIy’KMBAeT CTYACHT, IIPAKTUYECKHU IIOJHOCTBIO OCBOMBIIMI 3HAHUA,
YPOBEHb YMEHHMsI, KOMIIETEHLIUN U TEOPETUYECKUN MaTepuai, ydeOHble 3aaHus
(3aureHo) HE OLEHEHbl MAaKCHUMaJbHBIM YHCIOM OalyioB, B OCHOBHOM
chopMHpOBaJl NPAKTUYECKUE HABBIKU.
IToporosslii 3aCIIy’)KMBaeT CTYACHT, YaCTUYHO C MpoOeraMu OCBOMBIIMKA 3HAHUS,
YPOBEHb YMEHUs, KOMIETEHIIMU U TEOPETUYECKUN Marepuaj, MHOrHe y4yeOHble
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(3auTeno) 3aJaHus JIMOO HE BBIMOJHMI, JU0O0 OHM OIEHEHBI YKCIOM OaJljIoB
OMU3KUM K MHUHHMAJIBLHOMY, HEKOTOPBIC IMPAKTUYCCKUE HABBIKM HE
c(hopMUPOBaHBI.

MUHUMATLEB | AVAHHYIO OICHKY 3aCly)KHBaeT CTY/ACHT, HE OCBOMBIIMA 3HAHHS,
ypOBeHb (He YMEHUS, KOMIIETEHIIMY U TEOPETUUYECKUI MaTepuall, yuyeOHble 3aJaHMs
334TEHO) HE BBITIOJHMJI, TPAKTUYECKHE HABBIKU HE C(DOPMUPOBAHBEI.

O1neHOYHBIC CpENCTBA Ui MHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YI€TOM UX WHAMBUIYATbHBIX ICUXO()U3UYECKIX OCOOCHHOCTEH.

— NpU HEOOXOJAMMOCTH WHBAJIHAaM M JIMIAM C OrPaHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBbsI IIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMsI JUIsi IOATOTOBKH OTBETA HA IK3aMEHE;

— IpU MPOBEJICHUH TPOLEAYPHl OIICHUBAHUS PE3yIbTATOB 00yUEHHsI MHBAINIOB U JIULL C
OTrPaHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBbS TPEAYCMATPUBACTCS UCIIOJIH30BAHUE TEXHHUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOJAUMOCTH JIJIsl O0YYArOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI
U WHBAJIWAOB TIPOLEAypa OICHUBAHUS pE3yNbTaTOB OOydYeHHs 10 JAWCHUILUIUHE MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Tponienypa oneHMBaHUsI Pe3yJbTAaTOB OO0Y4YEHHS WHBAIWAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJaNTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUist 1 ¢ HApyIIEHUSIMH 3PSHHS:

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

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

J17ig U1 ¢ HApYIICHUSMHU CITyXa:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

5. IlepevyeHnb y4eOHOI JIuTEpaTypbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Ui

5.1. YueGnas autepartypa

1. UrnaroB, A.H. OnrosnekTpoHrka U HaHOQOTOHMKA: y4eO. mocobue [DIeKTpOHHBIN
pecypc] — Onektpon. gman. — CII6: Jlaws, 2017. — 596 c¢. — Pexum pocryma:
https://e.lanbook.com/book/95150

2. IloptHOB, Dnyapa JIbBoBuY. [IpMHIMIIBI TOCTPOEHHS IEPBUYHBIX CETEH U ONTUYECKHE
KabenbHbIe TUHUK CBsi3M [Tekcr] | yueOHOe mocobue st cTyaentoB By30B / D. JI. [TopTHOB. -
M. : Topsiuast nunaus-Tenexom, 2009. - 544 c., [3] a1. wn. - (YueOHoe mocoOue JIsl BBICIIUX
yueOHBIX 3aBefieHui. CriennanbHOCTh). - bubmworp. : ¢. 538-540. - ISBN 9785991200714.

3. Annpees, B.A. Hampasisitoniiiie cucteMsl 3JeKTpocBs3u. B 2-x Tomax. Tom 1- Teopus
nepenadd ¥ BIUSHUS [DIeKTpoHHBIA pecypc] : yued. / B.A. Aunmgpees, D.JI. Tloptros, JI.H.
KouanoBckuii. — DnekTpoH. naH. — MockBa : ['opsuast nunus-Tenekom, 2011, — 494 c. —
Pesxum moctyma: https://e.lanbook.com/book/5112

4. Aunpnpees, B.A. Hampasnsomue cuctemsl 3JeKTpocBsizu. B 2-x tomax. Tom 2 —
[IpoekTupoBaHue, CTPOUTEILCTBO U TEXHUUYECKAS DKCILTyaTamus [ DIeKTpOHHBIN pecypc] : yueo.
nocobue / B.A. Auapees, D.J1. [ToptHoB, JI.H. KouanoBckuii. — DiekTpoH. qaH. — MOCKBa :
[opstuast muaus-Tenexom, 2010. — 424 ¢. — Pexum pocryma: https://e.lanbook.com/book/5113
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https://e.lanbook.com/book/95150
https://e.lanbook.com/book/5112
https://e.lanbook.com/book/5113

5. CxusipoB O.K. Bonokonno-ontudeckue cucremsl cBsi3u. — CI16.: Jlans. 2010, 272 C.

6. Menge3, A., Mopze, T.®. CnpaBoyHUK MO CIENUATU3UPOBAHHBIM ONTHYECKUM
BOJIOKHaM Tiep. ¢ anri. H. buprokosa; mox pen. K. A. ITectpenioBoit. — Mocksa, 2012.

7. TIloptHOB, D.JI. OnTH4eckue kabemu CBsI3U, UX MOHTaX M M3MEPEHUs [ DJICKTPOHHBII
pecypc] : yueb. mocobue — DnekTpoH. naH. — Mocksa : ['opsgast muaus-Temnekom, 2012, —
448 c. — Pexxum pocrymna: https://e.lanbook.com/book/5187

st ocBoeHHMsl JAWCHMIUVIMHBI HWHBAJIMIAMH W JIMIAMH € OrPaHUYEHHBIMH
BO3MOSKHOCTSIMH 3/10POBbSI MMEKTCS H3IaHHSA B JJIeKTPOHHOM BH/J€ B 3JJIEKTPOHHO-
0nOanoTeyHbIX cucremax «JIanb» u «fOpaiT».

5.2. llepuoanyeckasi JuTEpaTypa

B mupe nayku

XKypnan skcriepuMeHTaIbHON ¥ TEOPETHUECKON (DU3UKU

W3Bectus poccuiickoit akagemun Hayk. Cepust pusndeckas

WmxenepHo-(QprU3HYEeCKHiA KypHAT

[TuceMa B sKypHAaJ SKCIEPUMEHTAIBHON U TEOPETUYECKON (DU3UKU

Yenexu GU3MYecKuX HAYK — ©KEMECSIHBIN )KYpPHAIL. DICKTPOHHAS BEPCHUS KypHAJIa:
aHHOTAIUH, CTaThH B hopmare pdf

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHble Mpo(eccHOHATBHBIE 0a3bl
AAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

J1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):

1. BBC «FOPAWT» https://urait.ru/

2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. 9BC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnansr uzgarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaAHbIX HAYYHBIX )XYPHAJIOB Ha Poccuiickoi
wiatdopme HayuHbIX KypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHasg »3yeKTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OHOIMOTEKe
nuccepranuii Poceuiickoit rocynapcreennoit ouonmuoreku (PI'B) https://rusneb.ru/
8. Tlpesunentckas oudimorexa um. b.H. Enpuuna https://www.prlib.ru/
9. Dmnextponnas koymekmms Oxchopackoro Poccutickoro ®onma
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. VuuBepcuretckas unpopmarrontas cuctema POCCUS http://uisrussia.msu.ru

arwnE

HNHpopManMOHHBIE CIPABOYHbIEC CHCTEMBI:
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1. KoncynsranT Ilnioc - cipaBouHast mpaBoBasi cucTeMa (JOCTYII 10 JIOKAIBHOM CETH ¢
KOMITHIOTEPOB OMOTMOTEKH )

Pecypchbl cBOOOIHOTO J0CTYyHA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAICKKUX auccepTanmid http://www.nlc-bnc.ca/thesescanada/

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

4. MuUHHCTEPCTBO HayKH M BbICIIEro oopazoanusi Poccutickoii deneparm
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. Mudopmanmonnas cuctema "EquHoe okHO qocTyma K 00pazoBaTeabHBIM pecypcam”
http://window.edu.ru/;

7. Enunas koyuekuus nupoBbIX 00pa3oBaTelibHbIX pecypcos http://school-
collection.edu.ru/ .

8. depepanbHBIN HEHTP HHHOPMAITIOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ruf);

9. IIpoekt ['ocymapcTBEHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [1ymkuna
"Oo0pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaoHHbIN moptan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

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

13. O0OpazoBarenbHbIii mopTan "Yueba" http://www.ucheba.com/;

14. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit @exepannn”. Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIC JICKTPOHHBbIE 00pa3oBaTe/IbHbIC H MH(OPMAIMOHHBIE pecypChl

KyoI'y:

1. Cpena MoaynbHOTO AMHaAMHUYecKoro ooydenus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4€OHO-METOIMUYECKUX KOMILIEKCOB, IyOJINKalUNA 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHPOPMAIMOHHBIX pecypcoB Kadeapbl HH(HOPMALMOHHBIX
oOpazoBartenbHBIX TeXHOMOTH http://mschool.kubsu.ru;

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

5. DnekTpoHHbIE 00pa3oBaTeNIbHBIE pecypchl Kadeapbl MH()OPMAIMOHHBIX CHCTEM U
TexHojoruii B oOpazoBanuun KyOI'Y u HayuHo-merogmueckoro >xypHaia "[IKOJIbBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. Meroauyeckne YyKa3aHusl [1Jsi OO0y4YAIOIUUXCA 10 OCBOGHHMIO MCHUILIMHBI
(Momy.Jist)

Oougue pekomenoayuu no camocmoamenbHoul padome oOyUArOUUXCA

HuctmmummHa  «ONTHYECKWEe  HANpaBISIIOIIAE  CPENbl»  SBISIETCS  JUCIUTUTMHOW
CHenuanu3alud ¢ COOCTBEHHBIMH OCOOEHHOCTSMH. /[l OCBOEGHHS JaHHOM AMCHUIUIMHBI
HEOOXOJMMO OBJAJIETh BCEMH pa3lielaMd BBICIICH MaTeMaTHKH W OCBOUTH BCE DPa3JIeibl
bynnamenTanbHOW (pr3uku. OCOOEHHOCTBIO JUCHUILIMHBI SBJSETCS BBICOKAs Harpy>KeHHOCTh
byHIaMEHTATEHBIMU 3HAHUSIMU TI0 OTITHKE M MaTEMAaTHYECKUMHU pacdeTaMH.

IIpu camocrosTensHOW paboTe ciexyer oOpamare BHUMAaHHE HE TOJBKO Ha
TEOPETUYECKHII MaTepuall, BOCIPHUHUMAs €r0 BO BCEH IMOJIHOTE, HO M Ha MPHMEPHI PEHICHUS
3aja4, KOTOpbIe AayT KIH0Y K MOHUMAHHIO CTIEHU(PHUECKUX METOJI0B U KOHIEIIIUH.

ConpoBoXKJIeHUE CaMOCTOATEIbHOW PAa0OTHI CTYJEHTOB MOXET OBITh OpPraHU30BAHO B
clenyrmux popmax:

— COCTaBJIGHMEM WHJMBUIYaJbHBIX IJIJAHOB CAMOCTOSITENIbHOM paboThl KaXKIOro U3
CTY/ZICHTOB C yKa3aHMEM TEMbI U BUIOB 3aHATHIA, OPM U CPOKOB MPEJICTABICHHS PE3yIbTaTOB;
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— TPOBEACHHEM KOHCYIbTAlMi (MHIWBUIYaTbHBIX WJIH TPYIIOBBIX), B TOM YHUCIE C
MPUMEHEHHUEM JAUCTaHIMOHHON Cpeibl 00ydeHusI.

Kputepuii onieHKu 3QPEKTUBHOCTH CaMOCTOSITEIBHON pabOTHI CTYACHTOB (hOPMUPYETCS
B XOJIe¢ MPOMEXYTOYHOIO KOHTPOJISl MpoIlecca BBIMOJHEHUS 3aJaHUil M OCYIIECTBIISETCS Ha
OCHOBE pAa3JMYHBIX CIIOCOOOB B3aMMOJEHCTBHS B OTKPBHITOW WH(POPMALMOHHON cpene u
oTpaxkaercsa B Ipouecce (OpPMHUPOBaHHMS TaK Ha3bIBAEMOTO «AJIEKTPOHHOIO MopTdens
CTYJCHTAY.

B coorBercTBMM € O3TUM MpU TPOBEICHUHM OMNEPATUBHOTO KOHTPOJS MOTYT
HCIIOJIb30BATHCSl KOHTPOJIBHBIE BOIIPOCHI K COOTBETCTBYIONIUM pa3ieiaM JTUCIUTUIHHEL.

KouTponb ocymiecTBiseTcs MOCPEACTBOM U BBIMOJIHEHUS MHUCbMEHHBIX KOHTPOJBHBIX
paboT MO0 OKOHYAHUH U3YUYCHHS TeM Y4eOHOU JUCIIUILTAHBL.

ConpoBoXKJIeHHE CAMOCTOATENIbHOM pabOThl CTYACHTOB TakKXKe OPraHHW30BaHO B
clenyrImux popmMax:

— BBINIOJIHEHUE CEMECTPOBOM KOHTPOIHHON PabOThHI MO MHAMBUAYAILHBIM BapUaHTaM;

— YCBOGHHE, JONOJIHCHHEC W BHUKaHWE B pa3Oupacembple pas3/ieibl JAUCIHUILIAHBI TIPH
MOMOIIM 3HAaHUN TONYyYaeMbIX IO CPEACTBAM H3YUYEHHUS PEKOMEHIYeMOW IHUTepaTyphl H
OCYIIIECTBIISIEMOE ITyTeM HAIHUCaHUs pedepaTUBHBIX PadoT;

— KOHCYNbTallu¥, OpPTaHU30BaHHBIC ISl Pa3bsICHEHHUsS] NPOOJIEMHBIX MOMEHTOB IpH
CaMOCTOSITCIILHOM M3YYCHHM TEX WJIM WHBIX aCIEKTOB Pa3felioB yCBanBaeMoU WH(OpManuud B
TUCIUILINHE.

KoHTpoib OCyIIECTBISIETCS IyTeM IPOBEACHUS ONPOCOB CTYACHTOB IO OKOHYAHUU
U3ydeHUs TeM YydeOHol aucuurumesl. [Ipu mnpoBemeHHMH TEKyIIEro KOHTPOJS MOTYT
UCIIOJIb30BAaThCS KOHTPOJIBHBIE BOMPOCHI, TECTOBBIC 3amaHus, 3amadu. CrTyaeHTamu 10
M3YYEHHOH JUCUUIUIMHE BBIMOIHIETCS PsAJl KOHTPOJIBHBIX PaldoT.

[TpoMexyTOYHBII KOHTPOJIb OCYIISCTBIIICTCS B BHJIC dK3aMEHA B KOHIIE 4-T0 cemecTpa.
Ha sk3ameHe cTyneHTaMm mpeasaraercs OTBETUTh Ha 2 BOIpoca MO MarepuaiaM y4eOHOMH
JUCITUTUIMHBL M PEIIUTh 3amady. [lo WmToraMm OoTBeTa Ha JK3aMEHE IMPEIoJIaBaTeNb OICHUBACT
3HaHus cTyaeHTa. OlleHKa Ha DK3aMeHe SIBIISIETCS UTOTOBOM MO AUCIUILIHHE.

B ocBoeHWW NHUCIUTUIMHBI WHBATUIAMH U JIUIAMH C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH
3I0pOBbs OOMBINIOE 3HAYCHHE WMEeT HHJIWBHJyalbHas y4deOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHATEITFHOE PA3bsICHEHHE YUeOHOT0 MaTepHara.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIONUM HHIUBHyaTU3aIMNA O0yYSHUS W YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTelieM W OO0yJaroIIUMCS WHBAIWIOM WM JIUIOM C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MaTrepuajibHO-TEXHUYECKOE o0ecrieyeHne Mo AUCHUIIHHE (MOAYJII0)

HaumMeHoBaHHE CHIENUATBHBIX OCHAIIIEHHOCTh CHENUATBHBIX [MepeueHs JUIIEH3HOHHOTO
MOMEICHU I MOMEIICHU I MPOrPaMMHOT0 00eCHeYeHUsI
Y4eOHbIe ayTUTOPUHN it | MeOenb: yaeOHas meOeb MS Windows, MS Office
MPOBEJICHUsSI 3aHATHI JIEKIHOHHOTO | TeXHUUecKue CpeICTBa 00yUeHHS:
THUIA 9KpaH, IPOEKTOP, KOMIBIOTEP
VY4eOHbIe ayTUTOPUHN it | Mebenb: yaeOHas meOeb MS Windows, MS Office
MPOBEICHUS 3aHsTUil | TeXHUYeCKue CpeacTBa 00yICHUS:

CEMUHApPCKOI'0 THUIIA, TPYIIOBBIX U | 3KpaH, IPOEKTOP, KOMIIBIOTEP
WHIUBUAYAIbHBIX  KOHCYJbTALMM,

TECKYIIETO KOHTPOJIA u
MIPOMEKYTOYHOM aTTeCTalluK
VueOHble ayJMTOPHI st | MebGens: yueOHast MeGeb MS Windows, MS Office
MIPOBEJICHUS JIA0OPATOPHBIX paboT. | TexHWueckue cpencTBa O0yUeHUs:
KOMITBIOTEP
O6opynoBanue: J1abopaTopHbIE

YCTaHOBKHU 1 CTCHbL
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Jns  camocTosTeNnbHOW — paboThl  OOydYarOHIMXCS  MPEAYCMOTPEHBl  MOMEIIECHUS,
YKOMIUIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOebio, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO MOJKIIIOUEHUS K ceTu «MHTepHeT» M o0ecrneyeHueM J0CTyIa B 3JIEKTPOHHYIO
UH()OPMAIMOHHO-00Pa30BaATENBHYIO CPEly YHUBEPCHUTETA.

HaunmeHnoBaHue noMemeHui s OcCHAaIIIEHHOCTh TOMEIIECHHUH IS [TepeueHs JUIIEH3UOHHOTO
CaMOCTOSATEIFHON PabOTHI CaMOCTOSTENFHON pabOTHI MIPOTPAMMHOTO 00eCTICUCHHUS
oOyJaromuxcs o0yJaromuxcs
[Nomernienne I caMOCTOATENBHOM | MeGenb: yueOHas Mebes MS Windows, MS Office
paboTel oOywaromuxcs (YnTanbHBIN | KOMIUIEKT — cnenmann3upoBaHHON
3an Hayunoit 6ubimoTrexn) MeOemH: KOMITBIOTEPHBIC CTOJBI
Ob6opynoBanue: KOMIBIOTEPHAS
TEXHHKa C IOJKIIOYCHHEM K
nHpopMannoHHO-
KOMMYHHMKaIIUOHHOMI cetu

«HTepHeT» M OCTYIIOM B
JNIEKTPOHHYIO  MH(OPMAIOHHO-
00pazoBaTeNbHYIO cpeny
oOpa3oBaTeNpHOH  OpraHM3aluy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBanue, obecrednBaroee
JOCTYm K  CEeTH  HHTEpHET
(mpoBogHOE COEANHEHNE "
OecripoBOTHOE  COEOMHEHHWE MO
texaonoruu Wi-Fi)

[MomemneHne s caMOCTOATENbHOM | Mebesb: yueOHas MeOeb MS Windows, MS Office
paboTsl 0Oyuaroniuxcs (aym.211c) KoMmIuiekT — crenuann3upoBaHHON
MebeIH: KOMIIBIOTEPHbIE CTOJIBI
O6opynoBaHue: KOMIIBIOTEpHAs
TECXHUKA C IIOAKIIFOYCHUEM K
HHPOPMALMOHHO-
KOMMYHHUKAIIMOHHON cetu
«lHTepHeT» W JOCTYIOM B
JJNIEKTPOHHYIO  WH()OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3alny,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopyznoBaHue, oOecreunBaroIee
J0CTyl K CEeTHU HUHTCPHET
(mpoBoaHOE COETMHEHUE u
OecCrpoBOJIHOE  COEIMHEHUE  TI0
texaonoruu Wi-Fi)

14



