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1 ]_Ie.]'ll/l H 3aJa4Y1 U3YUYCHUSA TUCHUIIJINHBI

1.1 Heab AucuunJanHbI

Llenbto yueOHON aucUmIuHbl "ONTOAIEKTPOHUKA" SIBIIsIeTCsl (POPMUPOBAHNE KOMIIETEHIIHIA,
CBSI3aHHBIX CO 3HAaHUEM MPHUHIMIIOB Pa0OThl, C CHHTE30M M aHAJIM30M (DYHKIMOHUPOBAHMS
OITO3JIEKTPOHHBIX YCTPOWUCTB, MCIIOJIb3YEMbIX B BBICOKOTEXHOJIOIMYHOM O0OPYAOBAaHUM Ul CBA3H,

Hay4YHBbIX HCCHCI[OBaHHfI, IMPONU3BOJACTBA HOBBIX MATCPUAJIOB 1 H3II€HHI>1 U3 HUX.

1.2 3agauy JHCHUILIMHBI

3agayamMu OCBOCHHMS JUCHHUILUIMHBI SIBISETCS M3YyYEHHE ONTOICKTPOHMKM Kak €IMHON
00JIaCTH TEXHUKH, B KOTOPOH OOJBIIOE YUCIO CaMBIX PA3JIMYHBIX HANpaBICHUH, 00BEIMHEHHBIX
(GU3NIECKUMU ¥ KOHCTPYKTHBHO-TEXHOJIOTMYECKUMH OCHOBAaMH, MaTepHallaMH, JIEMEHTHOMN 0a30ii:
ONTUYECKUE TPAHCIAPAHTHI, WHAMKATOPHI, ONTHYECKUE 3allOMUHAIOIIMAE CpEAbl, ONTHUYECKUE
CBETOBO/BI, YCTPONCTBA UHTEIPAIBHON ONTUKU, OITOSJICKTPOHHBIEC JaTYUKHU:

— NPUBUTH CTYJACHTAM HaBBIKM HAyYHO-HCCIIEJ0BATENILCKOM paboThl U MPOJIEMOHCTPUPOBAThH
LIIMPOKHE BO3MOKHOCTH HCIIOJb30BAaHUSI TEXHUKU OITORJIEKTPOHUKM B PA3JIMYHbIX HAyYHBIX
HalpaBJICHUsAX;

— O0Yy4YMTb CTYJEHTOB IPUHLIMIIAM M IPUEMaM CAMOCTOATEIbHBIX PAacu€TOB XapaKTEPUCTUK
JIEMEHTHOM 0a3bl ONTORJIEKTPOHUKH, HHTErPalIbHO-ONTHYECKUX M  BOJOKOHHO-ONTHYECKUX
CTPYKTYD,

— BBIPa0OTKa NMPAKTUYECKUX HABBIKOB AHAIMTUYECKOTO M YMCIEHHOIO aHajlu3a Ipoliecca
pacnpocTpaHEeHUs] ONTHYECKOrO U3IY4EHUs B 3JIEMEHTHON 0a3e ONTO3JIEKTPOHUKH, a TAK)KE pacyera
OCHOBHBIX XapaKTEPUCTUK ITUX YCTPOUCTB;

— TOJyYyeHHe IIYOOKHX 3HAaHUU MO0 ONTHYECKON (U3MKe, ONTHUYECKOMY MaTepHaIOBEIEHUIO,
(YHKIIMOHATIBHBIM YCTPOWCTBAM U CUCTEMaM ONTO3JIEKTPOHUKH,;

B pesynbraTe M3ydeHMs] HACTOSIIEH IUCUUIUIMHBI CTYJIEHThI JOJDKHBI MOJIYYUTh 0a30BbIE
TEOPETUYECKUE 3HAHUS WU TNPAKTUUECKUE HABBIKU, IO3BOJISIOIIME MPOBOJUTH MOJIEINPOBAHUE H
pacuer 3JIeMEHTHOM 0a3bl ONTO3JIEKTPOHUKH, a TaKXKe MOITYYUTh 0a30Bble TEOPETUUYECKUE 3HAHUS B
o0acTi pU3MYECKUX OCHOB COBPEMEHHOI ONTOIEKTPOHUKH, TPHOOPOB, YCTPOICTB U CHCTEM.

1.3 MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/bHOI NPOrpaMMbl

Juciummza «OnTo31eKTpOHUKa» OTHOCUTCS K BapuaTuBHOM yactu bioka 1 "IucuuniauHel
(Mozynm)" yuebHOro IUIaHa.

Jucuummmna «OnTo3IeKTPOHUKay 10 HampasieHuto noArotoBku 03.03.02 duzuka npoduis
nojarotoBku OyHaaMeHTanbHas Gu3uKa KBanudukanus (cTeneHb) BeITyCKHUKA bakanaBp oTHOcHUTCS
K yue6HOMY 11Ky B1.B.08 mpodeccnoHanbHbIX AUCUUIUIMH BApUAaTUBHOTO OJI0Ka.

Jucuunirna 6a3upyeTcs Ha 3HAHUAX, TOJyYeHHBIX B 0a30Boi qucuuiuinHe «Dusnkay.

1.4 TlepeyeHb NJIAHHPYEMBIX Ppe3yJbTATOB OOY4YeHMsl MO JAMCHUILIMHE (MOIY.JI0),
COOTHECEHHBIX € IVIAHUPYEMBbIMH pPe3yJbTATaAMHM 0CBOEHHSI 00Pa30BaTe/JIbHOM MPOrPaMMBbl

N3yuenne naHHOW y4eOHOW NMCIUIUIMHBI HANpPaBICHO Ha (POPMUPOBAHHE Y OOYYAIOLIUXCS
npodeccHoHanbHbIX KommereHiuii (/I7K)



e Nunexc | Conepxanne B pesynbrare wu3ydeHUss y4yeOHOW JTUCIUIUIMHBI
H}I KOMIIET | KOMIIeTeHIUH (WK e€ | 00ydaromuecs JOJKHBI
" | eHIMM | 4acTH) 3HATH yMeTh BJIA/IeTh
1. [K 1 CHOCOOHOCTHIO TIPUHIIMUIIBI NPUMEHSITh HaBBbIKAMHU
HCIIOJIB30BaTh MIOCTPOECHUS TEOPETUYECKUE U | IKCIUIyaTaluu
CHCHHAMSUPOBAHHPIC | o1o351eKTPOHH | SKCIIEPMMEHTAILH | COBPEMEHHOI
3HaHHUA B  00JacTH .
BIX CHCTEM | bI€ METOABI | (PU3UIECKOM
(bU3KKY JUIST OCBOCHUS
IPOGUILHEIX Pa3IUYHBIX WCCIICIOBAHMS  C | anmapaTypsl U
dusHaecKx THUIIOB U | HeIblo co3/aHus | 000py10oBaHUeE
JUCLIUILINH CII0COOBI HUX | HOBBIX
MPUMEHEHUST B | IEPCIEKTUBHBIX
cUCTeMax CpeacTB
00paboTKH W | Imepenavu
nepenavyu uHbopMaIuuy,
nH(pOpMAIHH;
2. [1K 2 CIIOCOOHOCTBIO COBPEMEHHBIE U | UCIIOJIb30BATh peLeHUsIMU
[POBOAUTE  HAYYHBIC | r1epCrIEKTHBHBIE | ONITUYECKHE TEOPETHYECKHU
HCCICAOBAHNA B | nanpasnenus 3JIEMEHTBI X |
n30paHHOl  oOmacTH .
pa3BUTHS (3iryuarenei, MPAKTUYECKUX
AKCIIEPUMEHTAITBHBIX .
" (i) | OTITOIIEKTPOHH (OTONPUEMHHUKOB | TUTIOBBIX u
TEOPETHUECKHX BIX YCTPOWCTB; |, ...) ONTHYECKUX | CUCTEMHBIX
usrgeckux ¢buznyeckue HalpaBJISIOLINX 3ajad,
HCCIICIOBAaHNI C | abdexTs U | Cpell IpU pacy€re | CBA3AaHHBIX €
IIOMOMIBIO MIPOLIECCHI, u npodeccruona-
COBPCMCHHON Jexarme B | IPOEKTUPOBAHUU | JIbHOU
npubopHoii 6a3bl (B
OCHOBE CPEZCTB CBSI3H; JeSTeTbHOCTD
TOM YHCJIE CIO0XHOTO
(usnyeckoro HPHHITHTIOB 10.
000py10BaHUA) u | ACUCTBHA
UH(POPMALIMOHHBIX OTITOYJIEKTPOHH
TEXHOJIOTHH C Y4ETOM | BIX NpUOGOPOB;
OTEYECTBEHHOT'O U
3apyOeKHOTO OIBITA
3. I1IK 4 CHOCOOHOCTBIO MIPEUMYILECTBA, | IPUMEHATH - IIPUHLUIIAMHA
OPpUMCHATD Ha | BO3BMOKHOCTH H | METOJBI  OILEHKH | pabOTHI u
TIpaKTHKe 0COOEHHOCTH IapaMeTpPOB BO3MOMKHOCTS
npodeccuoHanbHbIe .
CBETOBOJIOB B | YCTPOWCTB U | MU
3HaHUS M yYMEHWUf,
MOy deHHEIE mpu | CHCTEMaxX cucTeM CBSI3U | ONTUYECKUX
OCBOEHHH ONTHYECKOU (Metoabl paboOThHI | CBETOBOJIOB,
npOoUIBHBIX CBSI3U. C HCTOYHHKAMH | TOCTPOCHHE W
bu3nueckux CIPaBOYHBIX TEXHUYIECKHE
AUCUHILIHH 9KCIUTyaTallMOHH | XapaKTepUCTH
BIX TApaMETPOB | KH
MOJTYIIPOBOTHUKO | ONTHYECKUX
BBIX IpUOOpPOB). | Kabeneit

CBSI3H,




II.II.

Nunexc | Conepxanne
KOMIIET | KOMIETEHIUH (Wi eé

B pesymprate wu3ydeHus y4eOHOW JAMCITUTUTMHBI
00yJaronuecs TOJKHBI

SHIIUU | YaCTH)

3HAThb YMETh BJIaJ1€Th

Pa3BETBUTEIIC
i,
KOHHEKTOPOB,

OTNITHYECKUX
¢GUIBTPOB.

2. CTpyKTYypa M coiep:KaHHe JMCIUIIIHHbI

2.1 Pacnpenesienne Tpy10éMKOCTH JMCUMILIMHBI IO BUAaM padoT

OO6mas TpyaI0€MKOCTh TUCHUILIUHBI cocTaBinser 4 3au.ena. (144 yaca),

0 BU1aM paboT npeacrasieHo B Tadbmuie (s cryaearos ODO).

HUX pacCipeaciCHuc

Bun yuebnoit paboTbl Bcero CemecTpb! (yachl)
9acoB 3

KonTakTHasi padoTa, B TOM 4ucJe:

AyIuTOpHBIE 3aHATHS (BCEro) o4 o4

B ToM uucne:

3aHATHSA JIEKIIUOHHOTO TUIA 20 20

3aHATUS ~ CEMMHApCKOro  Tuma  (CeMMHAaphl, | 12 12

MPAKTUYECKUE 3aHITHSI)

JlaGopaTopHbIe 3aHATHS 22 22

HNnasa konTakTHasA padora:

KCP 6 6

[Ipomexyrounas arrectanus (MIKP) 0,3 0,3

CamocrosiTesibHas padora (Bcero) 57 57

B Tom umce:

KypcoBas pabora - -

[TpopaboTka yuebHoro (TeopeTnyeckoro) Mmatepuana | 16 16

Brimonnenue WH/IUBUIYAJIbHBIX 3a7aHuil | 19 12

(moaroToBka cOOOLIECHUH, Tpe3eHTAaIHI)

Pedepar 14 14

[TonroroBka K TeKyIieMy KOHTPOJIIO 15 15

KonTpous:




[ToaroroBka Kk 3K3aMeHy 26,7 26,7
Ooman qgac. 144 144
TPYA0EMKOCTh

B TOM 4HCIe KOHTAKTHas | g 3 60,3

padora

3a4. ef. 4 4

2.2 CTpyKTypa QM CHUIUINHBI:

PacnipeencHue BUIOB y4eOHOU paOOThI M UX TPYAOEMKOCTH TI0 pa3JiesiaM TUCIUILTHHBI.
Pasnenbl qmucuuiuingel, u3ydaembie B8 cemectpe (s cryaento ODO)

Ne KosmyecTBo yacoB
N AyauTopHas CamocTosTenbpHas
pas3z HaumeHnoBanue pa3aenon
era Bcero pabora pabora
JI 113 JIP
1 2 3 4 5 6 7
1. |CoBpemeHHas ONTOAIIEKTPOHHKA 3 2 1
HcTounuku cBera.
o |CBeTOM3IIyYatOIIHE JHOIbL. 16 2 2 4 8
JlazepHble THObBI
3 |CeeroBonpl 12 2 2 8
4 |llorepu B cBETOBO/AX 16 2 2 4 8
c Jlucniepcust UMITYJIBCOB B 16 2 2 4 8
+ |cBeToBOJAX
6. |PoronpuéMHIKH 14 2 2 2 8
7 |Onrpossr 12 2 4 6
g. |BOCI 4 2 2
9. |DWEKTPOONTHYECKHE MOIYIISTOPBI 12 2 2 2 6
10. |AKYCTOONTHYECKHE MOAYISTOPHI 6 2 2 2
Hmoeo no oucyuniune: 111 20 12 22 57
2.3 Conep:kanue pa3ieioB JUCHUTLIMHBI
2.3.1 3aHATHSA JeKIMOHHOIO THIIA
No HanmMeHnoBaHue Conepanme paszena Dopma TEKYIIETO
baznena KOHTPOJIS
1 2 3 4




CoBpeMeHHas
OTITORJIEKTPOHHKA

OmnpeneneHre  ONTOAIEKTPOHUKU.  Eé
MECTO B HayYHO-TEXHHUYECKOM IIpOTrpecce.
OTnuyuTeNnbHbIe 0COOEHHOCTH
ONTO3JIEKTPOHUKH, KaK HOBOTO HaIpaBiICHUS

ANIEKTPOHHOW TEXHUKH. OJIEKTPOMAarHUTHBIE
BOJIHEI " Ux CBOMCTBA. [IIxamna
ANIEKTPOMArHUTHBIX ~ BOJH. OJIEKTPOHBI U

(OTOHBI, KAK HOCUTEIN UHPOPMALIUH.

KB /T

HWctounuku cBeTa

Knaccudukamuss WMCTOYHMKOB CBeTa W
tpeboBanus k UC B onTosnekrponuke. Jlazeps
U HUX XapakTepHCTHKH. lIpocTpaHCTBeHHAs M
BpeMeHHéSI KOTCPCHTHOCTb HCTOUYHHUKOB CBCTA.

KB /T

Caerounznyyatomiye
JUOOBI

dusznueckue OCHOBbI U  MPUHLMII
JNENCTBUS  MHXKEKIMOHHBIX HCTOYHHMKOB
cBera. TpeOoBaHMs K MaTepuagam Jyis
CBETOM3IIYYAIOIMINX AU00B. CHEKTpabHbIe
XapaKTePUCTUKH, KOHCTPYKLIUU u
Jquarpammsl HanpasiieHHoctu CUJLL

KB /T

JlazepHbie U0

[Mpunmun ~ paboTHI, yCIIOBHE
WHBEPCUOHHOMN HACEJIEHHOCTH,
KOdh(UIIMEHT  yCcUIIeHUS, KBaHTOBAas
3¢ (EeKTHBHOCTh, K.I.J., BaTT-aMIepHas
xapakrepuctuka. POC wu PBO-nazepsi.
[Ipumenenue Ia3epoB B TMPUHTEpPAX U
ONTHYECKUX JUCKaX. Jlazepsb1 B
MEIUIUHCKOU u JTUarHOCTHYECKOU
arnrmnaparype.

KB/T

CBeTOBOIEI

[Tpuniun paboTsl cBeTOBOIOB. OCHOBHBIE

XapaKTCPUCTUKU CBE€TOBOIOB. MexaHu3m

obpazoBaHusi  MOA.  MHOrOMOJOBBIE U

OJHOMOJIOBEIE  CBETOBOABL.  M3roromieHne

OIITHUYCCKUX KBapLEBbIX BOJIOKOH.

[Tpumenenus CBETOBOJIOB: SHJIOCKOIIBI,

JaTYUKH (1)H3I/IIIGCKI/IX BCJIMYHH.

KB/T

[Torepu
CBETOBOJAX

MexaHNU3MBI IOTCPb, IMOIJIOICHHUA U

pacceaHua B KBAapUEBLIX OIITHYCCKUX
BOJIOKHAax. TumnoBsie 3aBUCHUMOCTH
COCTAaBJIAIOIIUX TOTCPb OT JJIMHBI
34TYXaHUC SHEPTHU B ONTHUUCCKHUX BOJIOKHAX

Ipu Pas3sjiM4HbIX IJIMHAX BOJIH. PaznpémubBIe U

BOJIHEI,

CBapHbIE COEIMHEHMS BOJOKOH. llorepm mnpm

COCIMHEHUSX. N3mepenuss 3aTyxaHus W

OTEPb.

KB/T

Jucnepcus
UMIIYJIbCOB
CBETOBOJIaX

B

MogoBas pgucnepcusi. CTyneHYaThbie u
TpaJIuEHTHBIE

JIACTICPCHSL.

CBETOBOJIbI.  XpOMaTHUyecKas
[Tonsipu3anonHass  TUCTIEPCHS.
KOHCprKLII/II/I nu XapaKTepI/ICTI/IKI/I OIITUYCCKUX

KB/T




Kalenel CBsI3M. [IpomyckHast crocoOHOCTH
ONTHYECKUX Kabelel CBsI3M.

8. DoTonpuéEMHUKU ®usnueckue  ocHoBel  paborel  PILKB /T
Knaccugpukamuss ~ (GOTOHHBIX ~ JETEKTOPOB.
DOTOPE3UCTOPBHI. dotoanonwl.
BonprammepHsie XapaKTePUCTUKU OII.
CnexTpasbHble XapaKTEPUCTUKH
(boTONPUEMHUKOB. DOTOBOIBTANYECKUE
npuéMHUKM M mpeoOpa3oBaTesid COJHEYHOU
SHEPIrUH. Pin-potoxuons. JlaBuHHBIE
($hOTOIUOIBI. [Tpunimn IEUCTBUA u
ycrpoiictBo ¢oto-T113C.

9. OnTponsl Huonusie u  tHpucTOpHBIe OoNTpPoHBL KB /T

[lepemaTouHasi XapakTEepHUCTUKA ONTPOHOB.
ITpriMEeHEHHUSsT OIITPOHOB.
10. BOCII [IpeumytiectBa, ocobeHHOCTH U Bo3MOxkHOCTU|KB / T

BOCII. Cnoco06bl yBenu4eHUs HpPOIMYCKHON
crnocoOHocTH. OnTHYECKHE JIOKaJbHbIE CETH

Ethernet.  Anaim3 W XapaKTEepUCTHUKU
COBPEMEHHBIX CHUCTEM ONTHYECKOH CBS3HU.
[lepcniektuBsl pazsutus u npuMmeHenuss BOCII
B IUIOOAJIBHBIX, PErMOHAIBHBIX U JIOKAJIBHBIX

CeTsX.
11. DNEeKTPOONTHYECKHE OcHoBBI MOZYJIALIUN ontnueckux KB/ T
MOLYIATOPHI CHUI'HAJIOB, (1)I/I3I/IT-I€CKI/IC OCHOBBI
AIIEKTPOONTUYECKOTO apdexTa.
DNEeKTPOONTHYECKHE MOJIYJIATOPbI u

MEPCKIOYATCIIN CHUI'HAJIOB. Brinmonnenue
MAaTEMAaTHYCCKUX onepaunﬁ C IIOMOIIbIO
MOAYJIATOPOB ONITUYCCKUX CUTHAJIOB.

12. AKycTOONTHYECKHE dusnueckue ocHOBBI akycroonThueckoro KB /T
MOZYJISATOPBI sp¢pekra. AKYCTOONTHUECKHE MOAYISTOPBI U
MEPEKIIIOYATEIH. Puznueckue OCHOBBI
IIOCTPOECHUS u KOHCTPYKLUI
aKyCTOONITHYECKHUX MOAYJISATOPOB u

NEepEeKIIIOYaTeNIeil  ONTHYECKHX  CHUTHAJIOB.
[IlpuMeHeHne aKyCTOONTHUYECKUX SYECK IS
o0paboTku  paguocurHanioB. KoHcTpykuus
aKyCTOONITHYECKOTO TPOIIeccopa.

IIpumeuanue: KB — oTBEeTHl Ha KOHTPOJBHBIE BONPOCH], [I3 — BBINOIHEHNE NMPAKTUYECKHUX
3ananuii, T — rectupoBanue, P — pedepart.

2.3.2 3aHATUS CEMHHAPCKOI0 THNA



HanMeHoBanue
baszmena

TeMarnka NpakTUYECKUX 3aHITUH
CEMHHAPOB)

(Dopma
KOHTPOJIsSI

TEKYIIETOo

2

3

4

Hcrounuku cBeTa

Knaccuukanuss MCTOYHMKOB CBeTa U
TpeboBanuss k HMC B ONTO3JIEKTPOHUKE.
Jlazepsl u ux XapaKTEPUCTUKH.
[IpocTpancTBeHHas u BpEMEHHAsI
KOI'€pEHTHOCTb HCTOYHUKOB CBETA.

KB/II3/T /P

Caerousnyuaronme
JAUOJbI

®u3znyueckue OCHOBbI M IPHUHIMUI
JICUCTBUS MHKEKLUHUOHHBIX HCTOYHHUKOB
cBeta. TpeOoBaHMs K MarepuaiaM s
CBETOU3IIYYAOLINX JIMO/IOB.
CnexTpayibHble XapaKTEePUCTHUKH,
KOHCTPYKILUH u JIAarpaMMbl
HanpasieHHoctu CHUJI.

KB/II3/T/P

JlazepHblie THOBI

[lpunuun  paboThl,
WHBEPCUOHHOU
KOA(QPUIHEHT

YCIIOBHE
HaceJEHHOCTH,
YCUJICHHS,  KBAHTOBasd
3¢ (HEeKTUBHOCTh, K.IL.J., BaTT-aMIlepHas
xapakrepuctuka. POC u PBO-na3zepsi.
[IpumeHeHue 1a3epoB B MPUHTEpPAX U
ONTUYECKUX JUCKaX. Jlazepsl B
MEIULUHCKOU u JMAarHOCTUYECKOU
anmaparype.

KB/II3/T/P

CBeTOBOIBI

[TpyHIHN paboThI CBETOBOJIOB.

OcCHOBHBIE ~ XapaKTEPUCTHUKH  CBETOBOJOB.

Mexanuszm o0pazoBaHus MO/,
MHOTroMOI0BBIE U OJIHOMOJIOBBIE CBETOBO/IBI.
W3rotoBnenne - ONTHYECKUX

BOJIOKOH. HpI/IMeHeHI/IS{

KBapUEeBbIX
CBCTOBOIAOB:
OHAOCKOIIbI, JaTYUKH (1)1/13I/IIIGCKI/IX BCJIMYHMH.

KB/II3/T/P

IToTepu
CBETOBOJAX

Mexanusmbl
paccessHus B
BOJIOKHAX.

[OTEPb, TIOIJIOLIEHUS U

KBapLEBbIX  ONTUYECKUX
Tunosele 3aBUCUMOCTH
COCTABJSIFOIIUX IOTEPh OT JUJIMHBI BOJHBI,
3aTyXaHUE€ DHEPIrUM B ONTHUYECKHUX BOJIOKHAX
IIPY Pa3IMYHBIX JUIMHAX BOJH. Pa3béMHBIE M
CBapHbI€ COCIMHEHHs BOJIOKOH. Ilotepn mpum
COCIMHECHUSIX.

MOTEePb.

I/I3MepCHI/I$I 3aTyXaHust M

KB/II3/T/P

Hucniepcus
UMITYJIbCOB
CBETOBOJAX

MopoBas AUCTICPCHA. CTyTICH‘-IaTLIC n

TpaAUCHTHBIC CBCTOBO/BI. XpOMaTI/I‘-ICCKaSI

qucnepcus. llosmspuszanvoHHass IUCIIEpCHUs.
KoHcTpyKInu 1 XapakTepUCTUKN ONTUYECKUX

kabeneit cszu.  [IpomyckHas crmocoOHOCTH

KB/II3/T/P




ONITUYECKUX KaOeJIeH CBA3U.

7 |DoTONPUEMHHUKHI Odusnyeckue ocHOBbI  pabotrer  DILKB/II3/T/P
Knaccudpukanus  (QOTOHHBIX  JETEKTOPOB.
DOTOPEZUCTOPBL. DoTOANOABL.
BonbTamrniepuble  XapakKTepUCTUKU OI1.
CriekTpanbHbIe XapaKTePUCTUKU
(hOTONPUEMHHKOB. @DOTOBOJIbTAUYECKHE
NpUEMHUKU U TpeoOpa3oBaTeNid COJHEYHOM
SHEPTHH. Pin-doroanosl. JlaBuHHBIE
¢boroanoabl. [TpuHIMn JEHCTBUS u
yctpoiictBo doTo-113C.

8 |OnTponsl Huonnuble u TUpHUCTOpHBIE onTpoHbL KB /II3/T /P

IlepenaTouHass XapakTEpUCTUKA ONTPOHOB.
[IpuMeHeHHs ONITPOHOB.

9 |BOCII [Ipenmymiectsa, 0COOEHHOCTH u/KB/II3/T/P
Bo3MokHOCcTH BOCII. CrniocoObl yBearueHUs
IIPONYCKHOM  CIOCOOHOCTH. OnTuueckue
nokanbHble cetw  Ethernet.  Ananmuz wu

XapaKTEPUCTUKA  COBPEMEHHBIX  CHUCTEM
ONTUYECKON CBA3U. [lepcrieKTUBEI pa3sBUTHS U
npumenenuss BOCII B rioOanpHBIX,
PErMOHAIIBHBIX U JIOKAJIBHBIX CETSAX.

10 |DnexTpoonTHueckue OcHoBBI MOZYJISALAN ontnueckux KB /113 /T /P
MOJLYJIATOPBI CHUTHAJIOB, dusnueckne OCHOBBI
ANEKTPOONITUYECKOTO s dexra.
DNEeKTPOONTHUECKHE MOJIYJIATOPBI u

NEPCKIIHOYATCIIN CHUTHAJIOB. Brinmonnenue
MaAaTEMAaTHUYCCKUX onepaunﬁ C IIOMOIIbIO
MOAYJIATOPOB OITUYCCKUX CUTHAJIOB.

11 |AkycToonTuueckue dusnueckue ocHOBbI akycToontudyeckoro/KB /II3 /T /P
MOJYJISTOPBI s dexTa. AKyCTOONTUYECKHE MOAYIATOPHI U
HEepPEeKITIOYaTeln. ®us3nueckue  OCHOBBI
IIOCTPOEHHUS u KOHCTPYKIMH
aKyCTOOTITHYECKUX MOJTyJISITOPOB "

MepeKItoyaresied  ONTUYECKUX  CHTHAJIOB.
[TpumMeHeHHe aKyCTOONTHYECKUX SYEeK ISt
00paboTku panuocurHaioB. KoHcTpykuus
aKyCTOOIITHYECKOTO MPOIIeccopa.

IIpumeuanue: KB — oTBeTHl Ha KOHTPOJBHBIE BONPOCHI, [I3 — BBINOIHEHNE NMPAKTUYECKHUX
3amannii, T — TectupoBanue, P — pedepar.

2.3.3 JlaGopaTopHbIe 3aHATHUS



No anueropanue HanmMeHoBaHue 1abopaTOpHBIX padoT bopva TERYIIEro
pazjena KOHTPOJISI

1 2 3 4

1 Wctounuku cera.|HccienoBanue xapakrepuctuk|JIP/PI'3/T
Caerounsnyyaroniye [oJylpOBOJHUKOBBIX U3IydaTesnei
avoasl.  JlazepHble
THObI

2 [Torepu B|CBapKa ONTUYECKUX BOJIOKOH JIP/PT'3/T
CBETOBOJIaX

3 DOoTONPUEMHUKHI doTo3neKTprUecKre IpeodpazoBaTesu JIP/PT'3/T

4 BOCII Pednexromerpuueckue m3mepenns 8 BOJIC  |JIP/PI'3/T

5 DNeKTPOONTUYECKUE| DAEKTPOONTUYECKUE MOTYIATOPHI JIP/PT'3/T
MOJYJIATOPbI

6 AkycToonTHYecKHE |AKYCTOONTHYECKHE MOAYJIATOPbI JIP/PT'3/T
MOJYJIATOPbI

3amuTa nabopatopHoii pabotsl (JIP), Hanmcanue pedepara (P), acce (3), TectupoBanue (T) u
T.JI.

[IpoBeneHne 3aHATHI J1aOOPATOPHOIO MPAKTHKyMa MPEIyCMOTPEHO B  «I1abopaTopuu
ONTO3JIEKTPOHUKU M ONTHYECKOM cBs3w» (ayautopust 325c). B pe3ynbrare BBITOJHEHUS

nmabopaTopHBIX PadoT y cTyAeHTOB hopMUpyrOTCs U onieHuBaroTcs Bce Tpedyembie I'OC u OOII ans
Harnpasienus 03.03.02 ®dusuka xkomnerenmuu: [1K-1, TIK-2, TTIK-4.

JlabopaTopnas padora Ne 1.

HccnenoBanue XapakTepUCTHK MOJYNPOBOIHUKOBBIX H3J1yUaTeJiei

[lenp pabOTHI TEOPETUUYECKH U AKCIEPUMEHTAIBHO HCCIEA0BATh OCHOBHBIE XapaKTEPUCTUKU
MTOJTYIIPOBOTHUKOBBIX J1a3€POB:

- CIIEKTp U3Ty4YECHHUS;

- MIOTIEPEYHBIC U TIPOI0TBHBIC MOJIBI;

- BaTT-aMIEPHYIO XapaKTePUCTUKY;

- YUCJIOBYIO allepTypPHI.

B mporiecce BbIOMHEHUST paOOTHI CTYIEHT, PYKOBOJCTBYSACh METOJUYECKUMH YKA3aHUSIMU K
BBITIOJTHCHUIO JAaHHOU PaOOTHI:

- BBITIOJTHSET PACUYEThl KOTEPEHTHOCTH;

- U3y4aeT 0COOCHHOCTH MeXaHN3Ma reHepaIlHi;

- U3y4aeT MexaHu3M 00pa30BaHMs HHBEPCUU B p-N-TIEPEXOJE;

- oTIpe/ieIsieT MOJIOBBI COCTaB U3TYYCHUS TIOJTYIIPOBOTHIKOBBIX JIa3€POB;

- U3y4aeT U HKCIEPUMEHTAIHHO OCBAaMBaeT paboTy C COBPEMEHHBIM MOHOXPOMATOPOM.

JlabopaTopnasi paGora Ne 2.
CBapka onTHYeCKHX BOJOKOH
Lenpto paboThl SIBISETCA TNMPAKTHUECKOE H3Y4YEHHE pPAaOOThI CBApOYHOIO ammapara, €ro
XapaKTePUCTHKU U BO3MOKHOCTH.



- M3y4aeT 3Tarbl CBAPHOTO COEAUHEHHS], 0COOEHHOCTH Ka)KJI0T0 3Tara;

B mpornecce BbimomHeHUsT pabOTHl CTYIECHT, PYKOBOJCTBYSICH METOJMUCCKHMHU YKa3aHUSMH K
BBITIOJIHEHUIO JAHHOU pabOThI:

- MPAKTUYECKH HM3y4aeT Ha KaKIOM JTale CBApPHOTO COCAMHEHHS BIHMSHUE Ha PE3YNbTaT
pa3nu4HbBIX (HaKTOPOB;

- U3y4aeT TeH/ICHIINY Pa3BUTHS CBAPOYHON TEXHHUKH;

- KCHIEPUMEHTAIBHO OMPEACISET MPEUMYIIECTBA PAOOTHI AIEKTPOHHOTO CKAJIBIBATEIS;

- H3y4aeT OCOOCHHOCTH pAa3JIMYHBIX METOJOB IOCTHPOBKH ONTHYECKHX BOJIOKOH TIE€pe[
CBapKoMH;

- U3y4aeT MEXaHU3M YIPABJICHHUS CBAPOYHBIM AMIIapTOM.

JlabGoparopHnasi padora Ne 3.
®oTo3/1eKTPpUYECKHE Tpeodpa3oBaTe/u
[lenpto w3yyeHUsT JTOH TEeMbl SBISIETCS HW3Y4YeHHE MpUHIMMA paboThl U HCCIEAOBaHUE

XapaKTePUCTHK (POTOINEKTPHUECKUX IpeoOpa3oBaTeneii.

B mporuecce BbImonHEeHUsT pabOThl CTYIEHT, PYKOBOJACTBYSICh METOJUYECKUMHU YKa3aHUSIMU K
BBITIOJIHCHHUIO JAHHOU PabOTHI:

- u3y4aet pusudeckue npuHIHUIbI padbotsr OOII;

- U3y4aeT CBOMCTBA IOJIYIPOBOAHUKOBOIO IIEPEXO/A;

- OIIpeAeIIAeT JeUCTBUE U3TYUEHUS Ha P-N-TIEpEXO;

- SKCIEPUMEHTAIBHO U3MEPSIET XapaKTEPUCTUKH COTHEUHBIX ITpeoOpa3zoBaTeci;

- OIpeesieT Kl KPEMHUEBBIX COJTHEUHBIX TPeoOpa3oBaTetii;

- SKCIEPUMEHTAIBHO OMPEeIsAeT HArpy304HyI0 XapakTepuctuky 311>

JlabGopaTopHas padora Ne 4.

Pepaexkromerpuyeckue nsmepenusi B BOJIC

Lenbro paboTHI sABISIETCS

- U3Y4YEHHME PA3JIMYHBIX METOAOB OJKCHEPUMEHTAJIbHOTO OINpEAENICHUS] XapaKTePUCTUK
ONTUYECKUX BOJIOKOH;

- OKCIIEPUMEHTAIILHOE ONPEIeIEHNE PEPIIEKTOIPaMMBl,

- IPAKTUYECKOE HCCIIEJOBaHUE PEIEKTOTPAMM.

B npouecce BbimonHeHUs: pabOThI CTYJEHT, PYKOBOJICTBYACh METOJMYECKUMHU YKa3aHUSIMH K
BBITIOJTHEHUIO TAHHOM paboThl yUUTCA:

- ompeneniaTh pacnpenenenue norepb BAoiab BOJIC, BBIABIATH Ae(eKTHbIE y4acTKH WM
AJIEMEHTHI IUHUH CBSI3U;

- SKCIIEPUMEHTAJILHO OMPEAEATh BO3MOXKHOCTH ONTUYECKUX PepIEKTOMETPOB JUIsl U3MEPEHHUS
MOTEPHh HA M3TH0AX;

- BBITOJIHATh aHAJIN3 peIeKTOrpaMM;

- OTIpe/IETATh TOYHOE PACIOI0KEeHNEe 0OphIBOB MM eekTHBIX yuacTkoB BOJIC;

- OLICHHUBAThH IOJIHBIE TIOTEPU B BOJOKOHHO-ONITUYECKON JIMHUU CBSI3U MPU NMPUEMKE JINHUU U
MEPUOANYECKOM TECTUPOBAHMH;

- U3MEpATh CpelHHE TMOTEPH ONTUYECKOTr0 BOJIOKHA Ha KaTyllKaX, pPaBHOMEPHOCTH
pacripeieieHus] TOTepb B BOJIOKHE M BBIABIATH HAJMUME JIOKAJIBHBIX JIE(PEKTOB MPH MPOU3BOJICTBE
BOJIOKHA;

- U3MEPATH NOTEPH B MEXAHUYECKHUX U B CBAPHBIX COCIMHEHUSX;

- OLIeHMBaThb KOIPGUIUEHT OTpaxeHHss U KO UUIUEHT TMoMeX s BCTPEYHOIO
HarpaBJICHUS.

JlabopaTopHasi paGora Ne 5.
J1eKTPOONTHYECKHE MOTYJIATOPBI



Lenp paboThl — M3y4eHHUE JIMHEHHOTO 31eKTpoonTHueckoro 3¢ dekra (JID0D) u npunuuna
paboTBl  DJIEKTPOONTHYECKOTO  MOIYJSATOpPa  CBETa,  OKCIEPUMEHTAIBHOE  HCCIICOBaHUE
XapaKTePUCTHK MOAYJIsATOpa Ha ocHoBe HHoOarta uTust LINDO;.

B mpomecce BbimonHeHUsT pabOThl CTYJIEHT, PYKOBOJACTBYSICh METOJAMYECKHUMH YKa3aHUSMHU K
BBITIOJIHEHUIO JAHHOU pabOThI:

- U3y4aeT OCOOCHHOCTH PAaCIPOCTPAHUHUS CBETOBBIX BOJH B aHU30TPOIHBIX Cpeax;

- OKCIIEPUMEHTAIBHO MOIy4aeT, HAOII0AaeT U UCCIIEAYeT KOHOCKOIMYECKYIO
KapTHHY Ha KPHUCTAILIC,

- OmpenenseT IMOJYBOJHOBOE HANPSIKEHHWE, COOTBETCTBYIOIEE M3Y4aeMOry KPHCTALTy IO
METOAY YABOCHUS YaCTOTHI;

- TOJyYaeT M UCCIIEAyeT TMHAMHUYECKUE XapaKTEPUCTHKH UCCIEAYEMOro KpHcTaa.

JlabopaTopHasi paGora Ne 6.

AKycTOONTHYECKHE MOIYJISTOPBI

Lenp naHHOW TEMBl — W3yYeHHE OCHOBHBIX THIIOB M XaPAKTEPUCTHK aKyCTOONTHYECKHUX
MOJYJATOPOB, HCCIEAOBaHHE JUPAKIMN CBETa HA aKyCTHMYECKHUX BOJHAX, SKCIIEPUMEHTAIBHOE
ompexaeneHue dPHEKTHBHOCTH TUPPAKIIUN aKyCTOONTHYSCKOTO MOAYJISTOpa Ha OCHOBE Qocduaa
raus (GaP).

B mpouecce BbimonHeHUsT pabOTHI CTYJEHT, PyKOBOACTBYSICh METOJAMYECKHUMH YKa3aHUSMHU K
BBHITIOJTHEHUIO TAHHOM paboTHI:

- U3y4yaeT B3aUMOJICHCTBUE ONTUYECKUX W aKyCTHUECKHX BOJH, OCOOCHHOCTH (POTOYIPYroro
ahdexra;

- ompeeNsieT BO3MOKHOCTH B 0coOeHHOCTH nudpakinnu Pamana-Hara,

- SKCIIEPUMEHTAIILHO U3MEPSET Mepul BO3HUKaIOIEH TU(PPaKIIMOHHON PEIIETKY;

- PaCCUHMTHIBAET CKOPOCTH 3BYKOBOM BOJIHBEI;

- olieHuBaeT 3((HPEeKTUBHOCTh TU(DPAKIINH;

- UCCIIEAYET IKCIIEPUMEHTAIFHO TOJISIPU3AIMOHHBIE XapaKTEPUCTUK MOTYIISTOPA.

2.3.4 IlpumepHasi TeMATHKA KyPCOBBIX padoT (IIPOEKTOB)

CornacHo ydeOHOMY IIJIaHy KypcoOBble paOOThl (IIPOEKThI) MO JAHHOW IUCLUIUIMHE HE
IIPEyCMOTPEHBI.

2.4 TlepedyeHb Y4eOHO-METOAMYECKOr0 oOOecmevyeHHMs ISl CAMOCTOATEIbHOH PadoThI
o0y4yaoImuxcs M0 JMCHUILINHE (MO1YJII0)

[lepeuenn y4eOHO-METOJUIECKOTO obecrnieueHus
NeBug CPC JTUCITATIITMHBI TI0 BBITTOJIHEHUIO CAMOCTOSATEILHON paOOThI
12 3
[IpopaboTtka yueOHoro| HWruatoB, A.H. OntosnekTpoHuka U HaHO(OTOHHKA:
TEOPETHYECKOTO MaTepuana, yae0. mocobue [ DIeKTpOHHBIN pecypc| — DIeKTpOH. JIaH. —
CIl6: Jlawp, 2017. — 596 c. — Pexum pocryna:

IIOATOTOBKA K DK3aMCH
A y https://e.lanbook.com/book/95150

Annpees, B.A. Hanpapnstonme cucTemMsl 3J1EKTPOCBS3H.
B 2-x tomax. Tom 1- Teopus nepemaun u BIUAHHSA
[DnexTpoHHBIH pecypc] : yueb. / B.A. Auapees, D.JI.
[ToptHoB, JI.LH. KouaHOoBCkMil. — OJIEKTPOH. JaH. —
Mocksa : I'opsiuas nunus-Tenexkom, 2011. — 494 c. —
Pexxum nocryma: https://e.lanbook.com/book/5112

AngpeeB, B.A. Hanpapisoniye cucTeMbl JIEKTPOCBSI3H.



https://e.lanbook.com/book/95150
https://e.lanbook.com/book/5112

B 2-x Tomax. Tom 2 — IIpoekTupoBaHue, CTPOUTENHCTBO U
TEXHUYECKasl dKCIUTyaTalus [ DJIeKTpOHHBINA pecypc] : yuel.
nmocoobue / B.A. Amngpees, D.JI. Ilopruos, JI.H.

KouanoBckuil. — DnexTpoH. naH. — Mocksa : ['opsuas
nunus-Tenexkom, 2010. — 424 c¢. — Pexum goctyna:
https://e.lanbook.com/book/5113

MeToauueckue yKa3aHUs o OpraHU3aIHNH

CaMOCTOSITENIbHOW ~ pabOThl  CTYZIEHTOB, YTBEP)KICHHBIC
Kadeapor OMTOANEKTPOHUKH, MPOTOKOoI Ne 6 ot «01»
mapta 2017r.

IToaroroska K
3aHATASAM

npaktudeckum| MruatoB, A.H. OntosnekTpoHuka W HaHO(POTOHHKA:
yue0. mocobue [ DIeKTPOHHBIN pecypc| — DIEKTPOH. JIaH. —
CII6: Jlawb, 2017. — 596 c¢. — Pexum nocryma:
https://e.lanbook.com/book/95150

[loptHoB, D.JI. IIpuHIUOBI MOCTPOEHUSI MEPBUYHBIX
ceTel W ONTUYECKHE KaOeIbHbIC JUHUU CBS3H. YueOHOE
nocodue A By30B [DNEKTPOHHBIA pecypc] — DIEKTpOH.
nan. — Mocksa : 'opsuas nunus-Tenexkom, 2013. — 544
c. — Pexxum nocryna: https://e.lanbook.com/book/94575

ITonroroska K
71a00paTOPHBIX pabOT

BBITTOJTHEHUIO UrnaroB, A.H. OnrosnekTpoHHKa W HaHO(POTOHHKA!
yuel. mocodue [DNeKTPOHHBIN pecypc| — DIeKTpoH. AaH. —
CII6: Jlawb, 2017. — 596 c¢. — Pexum nocryma:

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

AnjnpeeB, B.A. Hamnpapisitomuye CUCTEMBI JIEKTPOCBSI3HU.
B 2-x tomax. Tom 1- Teopus mnepenauud W BIUSHUS
[DnexTpoHHBI pecypc] : yueb. / B.A. Auapees, D.JI.
[ToptoB, JI.LH. KouaHoBckuii. — OJIEKTpOH. JaH. —
Mocksa : I'opsiuas nunus-Tenekom, 2011. — 494 c. —
Pexxum noctymna: https://e.lanbook.com/book/5112

Annpees, B.A. Hanpasnsronme cuctemMsl dJIEKTPOCBS3H.
B 2-x tomax. Tom 2 — IIpoekTupoBanue, CTpOUTENHCTBO U
TEeXHHUYECKas dKCILTyaTalus [ DJIeKTpOHHBIN pecypc] : yuel.
nocoobue / B.A. Amungpees, 3.JI. Tloptuos, JL.H.
KovaHoBckuil. — DnekTpoH. naH. — Mocksa : ['opsuas

munus-Tenexkom, 2010. — 424 c. — Pexum pocryna:
https://e.lanbook.com/book/5113

IlepeyeHb y4ueOHO-MeTOANYECKOT0 00ecTeYeHU sl TUCHMIITUHbI
10 TeMaM NPOrpaMMBbl J1Jisl IPOPAOOTKH TeOPeTHYECKOr0 MaTepuajia

HepequL y‘-IC6HO-MCTO,Z[I/I‘-ICCKOFO obecneueHus JUCHUIINIMHBI  T10

HanmeHoBaHME N
Ne BBITIOJTHEHUKO CAMOCTOSATCIIBHON pa6OTBI
pazniena
1 2 3
1 |CoBpemennas Urnaros, A.H. OnTosnekTpoHrnka u HaHOPOTOHMKA: y4eOd. mocodue
ONITOANIEKTPOHHKA [DnexTpoHHBIH pecypc| — DnekTpoH. aaH. — CII6: Jlans, 2017. — 596 c.
— Pesxum mocryma: https://e.lanbook.com/book/95150
2 Ucrounuku cBeta Urnaros, A.H. Onrosnekrponuka u HaHO(DOTOHHKA: yued. mocobdue

[DnexTpoHHbIi pecype] — DnektpoH. aaH. — CII6: Jlanp, 2017. — 596 c.



https://e.lanbook.com/book/5113
https://e.lanbook.com/book/95150
https://e.lanbook.com/book/94575
https://e.lanbook.com/book/95150
https://e.lanbook.com/book/5112
https://e.lanbook.com/book/5113
https://e.lanbook.com/book/95150

— Pesxum mocryma: https://e.lanbook.com/book/95150

Crerousinyyaronme
IHOBI

Urnaros, A.H. Onroanekrponrnka U HaHO(OTOHUKA: y4ed. mocodue
[DnexTponHbIi pecypc| — Dnektpon. aaH. — CII6: Jlanb, 2017. — 596 c.
— Pexxum nocryna: https://e.lanbook.com/book/95150

JlazepHbIe THOBI

Urnaros, A.H. Onroanekrponrnka U HaHO(OTOHUKA: yued. mocodue
[DnexkTponHbIi pecypc| — Dnektpon. aaH. — CII6: Jlans, 2017. — 596 c.
— Pexxum nocryna: https://e.lanbook.com/book/95150

CaeToBOABI UrnaroB, A.H. OnTosnekTpoHuka U HaHO(POTOHHUKA: yued. mocobue
[DnexTpoHHBIH pecypc| — DnekTpoH. xaH. — CII6: Jlans, 2017. — 596 c.
— Pexum nocryna: https://e.lanbook.com/book/95150
Annpees, B.A. Hampapnstoniye cucteMbl IEKTpocBsizu. B 2-x
tomax. Tom 1— Teopust nepenayu u BIUsIHUS [ DINEKTPOHHBIN pecypc] :
yueb. / B.A. Awngpee, 3.JI. IloptHoB, JI.H. KouanoBckuii. —
OnekTpoH. naH. — Mocksa : I'opsiuas nuaus-Tenekom, 2011. — 494 c.
— Pexum noctyna: https://e.lanbook.com/book/5112
AnpgpeeB, B.A. Hanpapnsionme cucteMbl 37€KTpocBsizu. B 2-x
tomax. Tom 2 — IlpoekTupoBaHue, CTPOUTEIHCTBO M TEXHUYECKAs
SKCIUTyaTalusl [DJeKTpoHHBIA pecypc| : yued. mocodbue / B.A.
Anpgpees, D.J1. Tloptaos, JI.H. KouanoBckuil. — DneKkTpoH. AaH. —
MockBa : l'opsuas nunus-Tenexkom, 2010. — 424 c. — Pexum
nocryna: https://e.lanbook.com/book/5113
[ToTepun B| IloprtHoB, O.JI. IlpuHUMOBI TOCTPOEHUS MEPBUYHBIX CETEH W
CBETOBOJIAX ONTHYeCKHe KaOelbHble JIMHUM CBA3U. Y4eOHoe rmocobue sl BY30B
[DnexTponHbIl pecypc] — OnektpoH. maH. — MockBa : [opsuas
nunus-Tenexkom, 2013. — 544 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/94575
AHnpnpees, B.A. Hampasnstoniye cucTeMbl 3JIEKTpOCBsi3H. B 2-x
tomax. Tom 1— Teopust mepenayun u BIUsSHUS [ DIEKTPOHHBIN pecypce] :
yueb. / B.A. Awngpees, 3.JI. IloptHoB, JI.LH. KouanoBckuii. —
OnekTpoH. gaH. — Mocksa : ['opsituas nunusi-Tenexom, 2011. — 494 c.
— Pexxum nocryna: https://e.lanbook.com/book/5112
AnnpeeB, B.A. Hampapnstoniye cucteMbl 3eKTpocBsizu. B 2-x
tomax. Tom 2 — IlpoexkTupoBaHME, CTPOUTEIBCTBO M TEXHUYECKAsS
JKCIUTyaTarust [DNeKTpOHHBIH pecypc] : yuel. mocobue / B.A.
Anpapees, 2.J1. TloptaoB, JI.H. KouaHoBckuii. — DneKkTpoH. AaH. —
MockBa : l'opsuas nunusa-Tenexom, 2010. — 424 c. — Pexum
noctyma: https://e.lanbook.com/book/5113
Jucnepcus IloptHoB, O.JI. IlpuHOMOBI MOCTPOEHMS TEPBUYHBIX CETEH H
MIMITYJTbCOB plonTHYECKHE KaOenbHbIE JIMHUU CBS3U. YUeOHOe MocoOme sl BY30B
CBETOBOIAX [OnexkTpoHHBI pecypc] — OnekTpoH. naH. — MockBa : I'opsuas
munaus-Tenexkom, 2013, — 544 c¢. — Pexum pocryna:

https://e.lanbook.com/book/94575

AnpnpeeB, B.A. Hampapnsromue CUCTEMBI 3JIEKTPOCBs3H. B 2-X
tomax. Tom 1—- Teopus nepepaun u BIUsSHUSA [DIEKTPOHHBIN pecypc] :
yueb. / B.A. Amunnpee, 2.JI. IlopthoB, JI.LH. KouaHoBckmii. —
OnekTpoH. gaH. — Mocksa : ['opsiuas nunusg-Tenekom, 2011. — 494 c.
— Pexxum noctymna: https://e.lanbook.com/book/5112

AnpnpeeB, B.A. Hampasnstoniye cucteMbl 3JI€KTpocBsizu. B 2-x
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toMax. Tom 2 — IIpoekTupoBaHHE, CTPOUTEIBCTBO M TEXHUYECKas

IKCIUTyaTanusl [DJeKTpoHHBIA pecypc| : yued. mocodbue / B.A.
Anppees, 2.JI. IloptHos, JI.H. KouaHoBCckuii. — DJEKTPOH. JaH. —
MockBa : l'opsiuas naunus-Tenexom, 2010. — 424 c. — Pexum

nocryma: https://e.lanbook.com/book/5113

8 DOoTONPUEMHUKHI Urnaros, A.H. Onroanekrponuka u HaHO(OTOHUKA: y4yed. mocobue
[DnexTpoHHEIH pecypc| — DnektpoH. aan. — CII6: Jlans, 2017. — 596 c.
— Pesxum mocryma: https://e.lanbook.com/book/95150
9 OnTtpoHsI Urnaros, A.H. OnTosnekTpoHuka u HaHO(OTOHHUKA: yued. mocodue
[DnexkTponHbIi pecypc] — Dnektpon. aaH. — CII6: Jlans, 2017. — 596 c.
— Pexum nocryna: https://e.lanbook.com/book/95150
10 BOCII [loptHoB, O.JI. [lpuHUMOBI [OCTPOEHUS MEPBUYHBIX CETEH U
ONTHYECKHE KaOeNbHbIE JMHUU CBS3U. YueOHOe mocoOue A BY30B
[DnexTponHbIll pecypc] — OnektpoH. maH. — MockBa : [opsuas
nunus-Tenexkom, 2013, — 544 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/94575
AnnpeeB, B.A. Hampapnstoniye cucteMbl 3J1€KTpocBsizu. B 2-x
tomax. Tom 1— Teopus nepenaun u BIusHUS [ DIEKTPOHHBIN pecypce] :
yueb. / B.A. Awngpees, 3.JI. IloptHos, JI.H. KowanoBckuii. —
OnekTpoH. naH. — Mocksa : I'opsiuas nuaus-Tenekom, 2011. — 494 c.
— Pexum noctyna: https://e.lanbook.com/book/5112
AHnpnpees, B.A. Hampasnstoniye cucTeMbl 3JIEKTpOCBsizH. B 2-x
tomax. Tom 2 — IIpoexkTupoBaHue, CTPOUTEIHCTBO M TEXHHUYECKAs
SKCIUTyaTalusl [DJeKTpoHHBI pecypc| : yued. mocodbue / B.A.
Anpgpees, D.J1. Tloptaos, JI.H. KouanoBckuil. — DnekTpoH. gaH. —
MockBa : l'opsuas nunusa-Tenexom, 2010. — 424 c. — Pexum
nocryna: https://e.lanbook.com/book/5113
11 Onexrpoontuueckue| Wraaro, A.H. OnrosnekrpoHuka n HaHO(OTOHUKA: y4yed. mocobue
MOIYJISTOPbI [DnexTpoHHBIH pecypc| — DnextpoH. aan. — CII6: Jlans, 2017. — 596 c.
— Pexxum nocryna: https://e.lanbook.com/book/95150
12 Axycroontuueckue | Mraaros, A.H. OnrTosnekTpoHrnka U HaHO(GOTOHMKA: y4yel. mocodue
MOZYJIATOPBI [DnexTpoHHbIi pecype] — DnektpoH. aaH. — CII6: Jlans, 2017. — 596 c.

— Pexxum nocryna: https://e.lanbook.com/book/95150

Y4ueOHO-MEeTOANYECKHNE MAaTepUalbl AJII CAMOCTOSTEIbHONW paboThl 00y4YalomuXcs U3 4ucia
WHBAJUJIOB U JIUII C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 3710poBbsi (OB3) mpenocrapnsitores B popmax,
AaallTUPOBAHHBIX K OTPaHUYCHUAM UX 3JO0POBbS U BOCIIPUATHA I/IH(l)OpMaHI/II/IZ

JLyist TUIL ¢ HapyIICHUSIMU 3PEHUS:

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA WJIHM B MeYaTHON (hopMe yBETMYEHHBIM IIPUPTOM.

Jlist U1 ¢ HapyIIeHUSIMH CTyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA WIIH TIe9aTHON dopme.

JList TuIL ¢ HapyIIeHUSIME OMIOPHO-/IBUTATENILHOTO arapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA WIIH TIe9aTHON opme.

3. O6pa3oBaTre/ibHbIE TEXHOJIOTHHI

B nporecce npenogaBanus TUCHUIUIMHBI UCTIOJIB3YIOTCS CIIEIYIOMINE METOIBI:
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— JICKIUH;

— NIPOBEJICHHUE IIPAKTUYECKUX 3aHATUI;

— IOMAIIHKE 33aHuUs;

— 0Ipoc;

— UHJMBHIyaJIbHbIC TPAKTHUECKUE 3a/IaHHS,

— KOHTPOJIbHBIE PaOOTHI;

— TeCTHPOBAHHUE;

— myOuYHas 3anuTa JJ1abopaTopHbIX padoT;

— KOHCYJIbTALMU MPETNOaBaTeIeH;

— caMoCTOsITeNbHas paboTa CTYAEHTOB (M3y4YE€HHE TEOPETUUECKOro MaTepuana, oJAroToBKa K
71a00paTOPHBIM 3aHATHSIM, BBINOJIHEHUE JOMAIIHUX PadOT W WHAMBHIYAIbHBIX THUIIOBBIX PacyeToB,
MIOJIFOTOBKA K ONPOCY, TECTUPOBAHUIO U FK3AMEHY).

Jnis mpoBeAeHUsT JEKIMOHHBIX, MPAKTHUECKUX M JIAOOPATOPHBIX 3aHSATHH HCIIOJIB3YIOTCS
MYJIbTHMEIMIHBIE CPEJICTBA BOCIPON3BEACHUS aKTUBHOTO COJICPKUMOTO (KOMIIBIOTEPHI, IPOESKTOPEI,
MHTEpPaKTHUBHbBIE NTPE3CHTAL[H, TPEHUPOBOYHbIE TECThI, MOJEIUPOBAHUE PAOOTHI ONTO-3IEKTPOHHBIX
YCTPOHCTRB), IO3BOJISIOIINE BOCIPUHUMATh OCOOEHHOCTH H3y4aeMO Mo eccru.

[lo wu3yyaemMOl JUCUMIUIMHE CTYAEGHTaM IPEIOCTaBISIETCS BO3MOXKHOCTh  OTKPBITO
MOJIb30BaThCs (B TOM YHCIE KOMHMPOBATh HA JIMYHBIE HOCHTENH WH(POPMALWHU) MOATOTOBICHHBIMH
BEAYIIMM JIaHHYIO AUCLUUIUIMHY MpenojaBareieM MaTeprajaMy B BHJIE 3J1eKTPOHHOI0 KOMILIEKCa
CONPOBOKAEHUS, BKIFOUAIONIETO B CeOsl:

— 3JIEKTPOHHBIE KOHCIIEKThI JIEKIIHH;

— 3JICKTPOHHBIE TUTaHBI MPAKTUYECKUX (CEMHHAPCKUX ) 3aHITUH;

— DJIEKTPOHHBIE BAPHAHTHI Y4€OHO-METOAMYECKUX MTOCOOMM /711 BBIMOIHEHUS J1a00paTOPHBIX
3aJJaHNMH;

— CIIUCKU KOHTPOJIBHBIX BOIIPOCOB K KAXKI0H TeMe U3y4aeMoro Kypca;

— pa3HO00pa3HyIO JOMOIHUTENBHYIO JIUTEPATYPY, OTHOCSAIIYIOCS K N3yd4aeMOW AUCIHUILIHHE B
3JIEKTPOHHOM BHjI€ (B pa3IMYHBIX TEKCTOBBIX popmarTax U rpaguueckux popmarax.

CompoBoKIeHHE CaMOCTOSITEIPHON PadOTHI CTYJICHTOB TaK)K€ OPTaHW30BAaHO B CIIEIYIOMINX
¢dopmax:

— YCBOCHHE, JIOTIOJTHEHUE ¥ BHUKAHHWE B pa30oHMpaeMblie pa3ieibl JUCHUIUTMHBI MPH TTOMOIIN
3HaHUIl MOJy4yaeMbIX MO CPEICTBAM H3YYEHHUS PEKOMEHIYEeMOH JUTepaTypbl U OCYLIECTBISIEMOE
IyTeM HanucaHus pedepaTuBHBIX padoT;

— KOHCYNbTAallUM, OPTraHU30BaHHbIE [UI1 pa3biACHEHUs MPOOJIEMHBIX MOMEHTOB MpHU
CaMOCTOSITETFHOM HM3y4YeHHH TE€X WM WHBIX acleKTOB pa3/eyioB yCBaWBaeMoW HHGOpManuu B
JTUCLUIUINHE.

OcHoBHBIE 00pa30BaTeIbHBIE TEXHOJIOTHH, HCIIOIB3YEeMbIE B YI€OHOM ITpoIiecce:

— UHTEpaKTUBHAs JIEKUHUA C MYJIbTUMEAMHHOW CHCTEMOH C AaKTHBHBIM BOBJICUEHUEM
CTYJEHTOB B y4€OHBII MPOLIECC U 0OPAaTHOU CBS3BIO;

— JIEKIUH ¢ TPOOJIEMHBIM U3JI0KEHUEM;

— 00CYyXI€HHE CIOXKHBIX M TUCKYCCHOHHBIX BOIPOCOB U MPOOJIeM U pa3perieHne mpooiem.

HHTepakTuBHBIE 00pa30BaTe/IbHbIE TEXHOJIOTUH, UCTIONIb3yEMbIE B ayJUTOPHBIX 3aHITHIX:

— TEXHOJIOTHS Pa3BUTHSI KPUTUIECKOTO MBIIIIJICHHUS;

— JIEKIUH ¢ IPOOJIEMHBIM U3JI0KEHUEM;

— HCIIOJTb30BaHHE CPEICTB MYIbTHMEINA;

— M3y4YeHHE M 3aKpeIvieHHe HOBOro Marepuana (MHTEpaKTHBHAs JieKuus, paboTra cC
HAIrJISTHBIMUA TIOCOOMSIMH, BUJICO- M ayJMOMAaTepUaliaMU, UCIIOIb30BaHUE BOMIPOCOB);

— TBOpYECKHE 3aJ[aHMs;

— HCIIOJTb30BaHME CPEACTB MYJIbTHMEANA (KOMITBIOTEPHBIE KIIACCHI);

Jns Ui ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 370pPOBBSI  IPEAYCMOTPEHA OpraHU3alus
KOHCYJIBTAIIMH C MCIIOJIb30BAHUEM HJIEKTPOHHOMN TMOYTHI.



4. OueHoYHbIE CPEACTBA JJIS TeKylIero KOHTPOJISI yCIeBaeMOCTH M NPOMEKYTOYHOM
aTTecTaluM

4.1 DoHJ OLIEHOYHBIX CPpEACTB 1Jifl MPOBEACHUA TEKYILICI0 KOHTPOJIsA

@DOoH/1 OLIEHOUHBIX CPEJICTB JUIsl IPOBEACHUS TEKYIIEr0 KOHTPOJIS COAEPIKUT:
- KonTponpHbIE BOIIPOCH K 1a00paTOpHBIM paboTaM U TpeOOBaHUS K COACP)KAHUIO OTYETA.
- BapuaHThl TeCTOBBIX 3aaHUM.

KonTposbHbIe BOPOCHI 110 YU4eOHOI mporpamme
B niporiecce moAroTOBKH U OTBETaM Ha KOHTPOJIBHBIC BOTPOCH (JOPMHUPYIOTCS M OIICHUBAIOTCS
Bce Tpedbyembie ®I'OC u OOII nnsa nanpasnenus 03.03.02 ®dusuka xomnerenmuu: [1K-1, TTK-2,
[TK-4.
Huxe npuBoaarcs npuMepsl KOHTPOJIBHBIX BOIIPOCOB JJIsl paboueii mporpaMmBbl.
[TonHBIA KOMITJIEKT KOHTPOJIBHBIX BOIIPOCOB JUIsl BCEX pas3lieloB pabouel mporpamMmbl
npuBogutcs B ®OC nucuumivael b1.B.08  «OnTosnekrpoHuka.

Hcrounnku ceera. CBeronsiyyaromue 1uoabl. JIazepHbie 1M0bI:

OOBscHUTE yCIOBUE CYIIECTBOBAHUS MHBEPCHON HACEIEHHOCTH.

Kakumu cioco6amMu MOYKHO MOJIyYUTh UHBEPCHUIO HACEIEHHOCTH B MOJIYIPOBOAHUKAX?
[Tepeuncnure 1 npoaHanu3upyiTe 0COOEHHOCTH pabOTHI JIa3epOB Ha FeTepONepexoaax.
OnummuTe 1Mo YHEPreTUIeCKUM JAuarpaMMaM IPUHIUI paboTHI MOIYIIPOBOHUKOBOTO Ja3epa.
Paccunraiite o cnexrpanbHoi Xapakrepuctuke JI/1 ero korepeHtHocTs B ['T1I.

CgeTroBoOjbI:

Kak n3menutcsa HopmuposanHas yacrota OB, eciiu yBenuuuTh JJIMHY BOJHBI?

Kak n3menurcs HopmuposanHas yacrota OB, ecnu yBenuuuts nc?

[lepeuncnure OTIMYHS CHMMETPUYHBIX M HECHMMETPUYIHBIX Mol B OB?

YeMy paBHO MUHUMAaJIbHOE 3HAYE€HUE JUTMHBI BOJIHBI U1 (yHJaMEHTAIbHOW MOJIBI?

Kak cBsi3ana moctosiHHast pacripoctpanenus mMozasl OB u qymmHa BOTHBI?

Kak cBs3aHa mocTosiHHas pacnpocTpaHeHuss Mojael OB u mokasarens mpeaoMieHus
CEep/ILIEBUHBI 7

KoceiMu nin MepuanoHanbHbIMU JlydaMu popMupyercst pyHaaMeHnTanbHast moga OB?

Kakoe nmone npeobnagaer B moge HE11?

OT Kakux mapaMeTpoB U KaK 3aBUCHUT YUCIIO MOJ B MHOroMo10BoM OB?

IoTepu B cBeTOBOAAX:

B kakoil ob6nactu cnektpa g kBapueBbix OB HaxonuTcs MakcumMyMm (MakKCHMYMBbI)
MOTJIOLIEHMS, BBI3BAHHOI'O 3JIEKTPOHHBIM MEXaHU3MOM MOJSPU3ALMH TUIEKTPUKA.

Yewm BbI3BaHbI NOoTEPU B KBapueBbix OOB Ha qynHe BosHbl 1383 HM?

Pacrionoxknre B MOpsAKe YBEIMYEHHMs MNOTEph M3JIydareaud Juisi Keapuesoro MM
cBeToBosiokHa: Ne-He nmasep; n/m na3ep Ha GaAs; Er — nazep (ycunutens); CO; - nazep?

JIyst 9ero B ONTHYECKUX BOJIOKHAX JIIS PabOTHI B TpeTheM OKHe mpo3pavynocTH (1500 — 1625
HM) YBEJIIMYMBAIOT JUIMHY BOJHBI oTceuku ¢ 1260 M (Pexomenn. MCO-T G.652) no 1480 um
(Pexomenn. MCDO-T G.654)?

ITouemy kBapuesie OOB He MCIONB3YIOTCA B CHCTEMAaxX CBS3M Ha JIUIMHAX BOJH BUIUMOTO
nuanasoHa?

[l yero B Tectepax AJid U3MEPEHUS 3aTyXaHUsI MOAYJIUPYETCS BBIXOJHOE U3ITydeHHUE?

[Tepeuncnure GpakToOpbl, KOTOPHIMU 00YCIOBIEHO 3aTyXaHHUE CUTHAJIOB B CBETOBO/IAX.

Kakoii marepuan 6onee mpo3paueH B 001acTH 3 — 5 MKM: TPUCEJIEHU MBIIIbSIKA, TUOKCHU]L
KpEMHUS WIN JUOKCH]I TepMaHUs?

ITouemy kBapueBbie 0HOMOOBBIE OB He HCIONIB3YIOTCSA B CUCTEMAX CBSI3M HA JJIMHAX BOJH
nansHero UK (L >>2 mMkwm) nuamnazona?



[Touemy kBapueByto o6onouky OOB genmator ropazmo Oomee Tonctou (125 mkM), yem

cepaueBuny (8-10 mxm)?

HCpC‘II/ICHI/ITe TPpU OCHOBHBIX IIpoLECCa, OIMPCACIIIOINX COOCTBEHHOE 3aTyXaHUC B

CBCTOBOJC.

JAucnepcusi MMIYJIbCOB B CBETOBOIAX:
Mopa HU3KOro UM BBICOKOTO MOPsI/IKa paHbIlIe BbIMIET U3 CBETOBOJA?
Cger ¢ nnuHoi BoiHbI 0,85 MM niu 1,3 MkM win 1,55 MKM paHbliie BBIAJIET U3 KBAPLEBOTO

cBeToBOzAa?

®a30Bas WIK IPYNIOBas CKOPOCTh OTBEYAET 3a XPOMATUUECKYIO TUCIIEPCUIO?

M3 KakuX COCTABIIAIOIINX COCTOUT XPOMATHYECKAs AUCTIEPCHUS?

B 4uem oTiiune TEpMUHOB:

- JUcHnepcens Ipy KJIaCCUYECKOM ONMCAHUH ITPEIOMIICHUS CBETA B IPU3ME

- IUCTIepCcus MPU ONMCAaHUU ONTUYECKOro curnana B OB?

[Tepeuncnure GaxTOpHI, KOTOPBIE OMPEALIIAIOT AUCTIEpcHto curHanos OB?

[Tepeuncnure cnocoObl yMEHbIIEHUS BIUSHUS MaTepuanbHoil qucnepcun B OOB?

[Touemy B rpaauenTHEIX MOB MO0Bast quictiepcus MposIBISETCs 3HAYUTENBHO cllabee, 4eM B

CTYyIIEHYaTbhIX?

[Tepeuncnure ciocoObl yMEHbIIEHUS BIUSHUSA MO10BOH aucniepcuu B OB.
Uro npoucxonut ¢ mMatepuanbHoi nucnepcuet s crangaptioro OOB (Pek. ITU-T G.652)

Ha giuHe BOJHBI 0koyio 1300 am?

OB?

B xakux CANHUIAX HOPMHUPYETCA YACIbHAA XpOMATHYICCKAA ,Z[I/ICHepCI/IH?
Hepe'-H/ICJII/ITe CITOCOOBI YMCHBIICHUS BJIUAHUA HOHﬂpHSaHHOHHOﬁ MOI[OBOI71 AUCIICPCHUU B

B kakux enuHunax HOpMUpyeTcs yJellbHasg MaTepuaibHas AUCTIepCcHsi?

[Touemy B OB Bo3HMKaeT nosnsipuzannonHas mojosas gucnepeus (IIMJ])?

[Tepeuncnure cnocoObl CMELIEHNs TOYKH HYJIEBOM JUCTIEpCHU B 00JIaCTh MUHUMYMa MOTEPh?
[Touemy cranmgaptaeie OOB (Pek. ITU-T G.652) mano npuemiieMsl 1Jisi COBMECTHOM pabOThI

¢ 9pOueBBIMU YCHIIUTENIAMU?

DOTONPHEMHHUKH:
YeMy paBHA rpaHUYHAas JUIMHA BOJIHBI U3JIy4€HHs], TOTJIOIAEMOr0 B MOIYIPOBOJHUKE?
B kakom ciyuae Tok ¢otornpeodpaszoBarens 1 GOTOTOK p-I-TMiepexojia MOYTH COBMAAAIOT IO

3HAYECHUIO?

UYewm onpenensercs npeneiabHoe 3HaueHne UXX Ui MOIyIpOBOIHUKOBOTO Tiepexoa?
Kaxk onpenenuts 3HaUeHNE ONTUMATBHOM HArpy3Ku Jyuis poTorpeodpazoBarens?

OnTtpons:

HazoBure npenmMyiiecTBa ONTUYECKOM CBSI3U 3JIEMEHTOB B JIEKTPUUECKUX IETISX.
Kakue HenocTaTku UMEIOT ONTPOHBI?

Yem 00bsicHsETCS HU3KUNA KOA((ULUEHT MOJIE3HOr0 JEHCTBUS ONTPOHOB?

BOCII:
[lepeuncnute TUIBI IMHUHN CBSI3U U YKQKUTE UX OCHOBHBIE CBOWCTBA.
OO0bsicHuTe 0CcOOEHHOCTH PadOTHl (MPEUMYIECTBA U HEIOCTATKH) ONTHYECKUX JIMHUN B

OTKPBITOM ITPOCTPAHCTBE.

Chopmynupyiite TpeboBanus, npenbssiasembie Kk OHCII coBpemeHHON MHOTOKaHAIBHOU U

aBTOMATUYECKOM CBS3BIO.

ITepeuncinre npeumymecrsa OHCIL.

DJIEKTPOONTHYCCKHE MOLYIATOPbI:
O0BbsicuuTe Mexanu3Mbl osiBieHus 3¢ dexroB Keppa u [Tokkenbca.
YTo npouCXOOUT €O CBETOBOM BOJIHOM IIpU IPOXOXKIACHUM 4Yepe3 4YETBEPTbBOJHOBYIO

IJIaCTUHY?



Kakxum uzmenenusm nmoABECPTracTCs CBCTOBAA BOJIHA IIPU MMPOXOKACHUUN YCPEC3 MOJJYBOJIHOBYIO
MJIaCTUHY?

CymectByeT JM JUHEHHas 3aBUCMMOCTb MEXKAYy I[IOKazaTejaeM TMpeoMJIeHUS U
HaHpH)KéHHOCTLIO SJICKTPHUYCCKOTO ITOJIA B SJICKTPOONTUUCCKUX SIBIICHUSIX ?

AKYCTOONITHYECKHE MOTYJIATOPHI:

B uém pasznmume mexny audpakuueit Pamana-Hata m mudpakuwmeit bparra? Jndpaxmms
KaKoro BHJ1a HaOmroaeTcs B pabore?

Kak n3menurcs audpakiimonHas KapTHHA Ha SKpaHe, €CIM UCII0Ib30BaTh U3TyUYCHHUE Jlazepa ¢
JIPYToi ITMHOM BOJIHBI?

Ot kakux ¢GakTopoB 3aBUCHUT d(PPEKTUBHOCTD TUPpaKIuu?

Bnusier mu ¢ponoBas 3acBetka potoarona Ha Tok Goroauona? Ha 3nauenue spdexTuBHOCTH
mudpakyum?

HpaKaneCRne 3aJJaHuA MO y'leﬁHOﬁ nmporpamme

B pesynbraTe BBIMOJHEHUS JIMPAKTHYCCKUX 33JaHUA Yy CTYICHTOB (OPMHPYIOTCS W
ouenuBatotcst Bce Tpedyembie @I'OC u OOII g vanpaenenus 03.03.02 dusuka KOMIETCHIUU:
IIK-1, IIK-2, T1K-4.

Hwxe mpuBOASTCS IpUMEPBI IPAKTUYECKUX 3aJIaHUH ISl pabodei MporpaMMBl.
[TosHBIM KOMILJIEKT MNpPAaKTHUUECKUX 3aJaHUil JUIsl BCeX paszenoB pabodel MporpaMmbl
npuBogutcs B POC nucuumvael b1.B.08  «OnTosnekrpoHuka.

Hcrounnku cera. CBeTousiyyaromue Auobl. JIazepHble 1M0bI:

PaccuuTaiite no criektpanbHoi xapaktepuctuke JIJ1 ero korepentHocts B [T,

OueHuTe 1o CHeKTpaIbHONU XapaKTePUCTUKE TIMHY ONITUYECKOT0 pe30HaTopa.

UYro Takoe aneptypa uznydenus? OObsICHUTE pa3inyure anepTyphl B INIOCKOCTH p-N-Tiepexo/ia
U B NIEPIEHIUKYISIPHON IIJIOCKOCTH.

Kakue monapl Bumnbl ¢ momombio [THB u MaroBoro skpana? Ilouemy ¢ M3MEHEHHEM TOKa
MEHSETCS UUCITI0 MOJ?

OO0bsicHUTE MEXaHNU3M 00pa30BaHUs MONEPEYHBIX MO/I.

CKOIBKO MPOJOIBHBIX U CKOJIBKO MOMEPEYHBIX MO HaOII0AaeTCs Al JAaHHOTO Jia3epa’?

CBeTOBO/BI:

Yemy MoOxkeT ObITh paBHA HOPMUPOBaHHAas yacToTa it pynaamentanbHoit Moasl OOB : 1, 2,
3, 4,5, 10, 100 umm 1000 ?

Hauwnnas ¢ xakoif JJIMHBI BOJHBI B OJJTHOMOJIOBBIX KBapiieBbix OB mosBIisieTcs CHMMETpUYHAs
moma EO1 : 850, 1200, 1300, 1550 pnm 1650 am?

Haunnass ¢ kakod JIMHBI BOJHBI B OJHOMOJIOBBIX KBapieBbix OB mnosBisercs
¢ynnamentansHas mona HE11 : 850, 1200, 1300, 1550 unu 1650 am?

Kocble nnm MepuauanbsHbie Jyuu npeodnagaiot B OB?

Kaknmu nmapamerpamu u kak otingarorcss MOB u OOB?

[louemy xkBapueBble ogHOMOAOBbIE OB He HCHONB3YIOTCS Ha JJIMHAX BOJH BUAMMOIO
nuaras3ona?

[Touemy kBapieBbie 0gHOMOJIOBbIE OB He MCHonb3yroTCa Ha IiMHaX BOJH nanbHero MK
nuana3ona ( >2 MKm)?

[Touemy kBapueByro obonouky OOB nenator ropaszmo Oomnee Ttonctou (125 mkM), dem
cepaueBuny (10 Mmxm)?

['ne npuMeHsIOTCSl KBaplieBble OJHOMOJOBBIE CBETOBOJBI ISl JIMHBI BOJHBI 850 HM?

Kaxk TeopeTrnueckn v MpakTHYECKU OMPEIETUTH (OIEHUTD) YUCIIO MO/, PACIIPOCTPAHSIOIIHXCS
B CBETOBOJIE?

Kakas ninmHa BoJHBI OTCeUKHU O0JIbIle B BOJIOKHE WM B Kabene?

Yemy paBHa MUHHMMaJIbHas 1 MaKCHMalbHas JJIMHA BOJHBI (pyHIameHTanbHOM Moasl HE11
kBapuesoro OOB?



Yemy paBHa MUHMMAaJIbHAsI M1 MaKCUMalibHast ITMHA BOsIHBI Mokl EQ1 kBapueBoro OB?

Uwucno HampaBlsieMbIX MOJ B KaKMX CBETOBOJAX OOJIBINE - CTYNEHYATHIX WU TPaJUCHTHBIX
(Ipu MPOYMX paBHBIX YCIOBUSIX)?

HazoBute o0nacTu npruMeHEeHUs! BOJIOKOHHBIX CBETOBOJIOB.

B kakoii MI0CKOCTH MOJSPU30BaH Jy4, OTPaXEHHBIM 1Mo yriaoM bpiocrepa oT onTH4ecKH
6oee moTHOI cpeabl? IlokazaTh MIOCKOCTh KOJIEOAHUN IIEKTPUUECKOTO BEKTOPA.

Kakue maTepuaiibl UCTONAB3YIOTCS MPHU MOJYYEHUS ONTHYECKUX BOJOKOH JUISl CEpPJILIEBUHBI
(06osoukn)?

[lepeunciuTe OCHOBHBIE XAapPAKTEPUCTUKU ONTHUYECKUX CBETOBOJOB (IO BO3MOXKHOCTH C
yKa3aHHUEM YHCIICHHBIX 3HAUEHUN).

[Touemy cBetoBobl a1t BOCII He M3roTaBIMBAIOTCS C YMCIOBOM aIrepTypoi 3aMeTHO Oosee
0,27?

[Touemy cBetoBoAbI 711 BOCII He M3roTaBIUBaIOTCS C YUCIOBOM anepTypoil 3aMEeTHO MEHEe
0,1?

IToTrepu B cBeTOBOAX:

Kakue ¢akropsl BHOCAT HauOONMbIIMK BKJIaJ B TOTEPHU CTAHJAPTHOTO OJHOMOJOBOTO
OIITUYECKOTO BOJIOKHA, pabOTAIOIIETr0 BO BTOPOM OKHE MTPO3PaYHOCTH?

Kak 3aBucHuT perneeBckoe paccesiHie OT TeMIIepaTyphl 3aTBEpIeBaHUs CTeKa?

JIyist 9ero B ONTHYECKUX BOJIOKHAX IS PabOTHI B TpeTheM OKHe mpo3pavynocTH (1500 — 1625
HM) YBEIMUYUBAIOT JUIMHY BOJIHBI oTceuku ¢ 1260 um (Pexomena. MCD-T G.652 — cranmapTHOe
OOB) 1o 1480 uMm (Pekomena. MCO-T G.654 — OOB co cMemeHHOH JJIMHON BOJTHBI OTCEYKH)?

Uemy paBHO JOIyCTUMOE yBenu4eHne moteps B OB mpu ero ykiajake B ONTHYSCKOM Kaderne?

[Touemy pesko yBenuuuBarTcs notepu B OB mpu ero ckpydyuBaHUM C JUAMETPOM IETIU
menee 20 Mmm?

Jucnepcusi HMIYJIbCOB B CBETOBOJAX:

Kakoli 1irHe BOJHBI COOTBETCTBYET HyJIeBas MaTepHalibHas qucnepcus B cranaaptHom OOB
(Pex. ITU-T G.652) ?

Kakoli 1yiiHe BOJIHBI COOTBETCTBYET HyseBas npoduibHas nucnepcus B crangaptHom OOB
(Pex. MCO-T G.652) ?

Kakoli 1imHe BOJNHBI COOTBETCTBYET HYJIEBasl BOJHOBOJHAs nucnepcus B crangaptHom OOB
(Pex. MCO-T G.652) ?

Kakoli nmuHe BOJHBI COOTBETCTBYET HYJIEBas XpOMaTH4ecKas JUCIEPCUs B CTaHIApPTHOM
OOB (Pexk. ITU-T G.652)?

Kakoli juyinHe BOJIHBI COOTBETCTBYET HYJIEBasl MOJISIpU3allioHHas MojioBast nucnepcus B OOB?

[Touemy OB c HenyneBo#t cmeménnoit qucnepcueit (Pex. MCO-T G.653) mano npuemieMbl
JUIsL COBMECTHOM pabOThI C 3pOMEBBIMHU YCHIIUTEISIMU?

Kakoli y11iHe BOJTHBI COOTBETCTBYET MUHUMYM Jucnepcuu B ctanaapTHbeix OOB (Pex. MCO-
T G.652) ?

B xakom OB MeHbIIE 3Hay€HWE JUCIEPCUU: B MHOIOMOJIOBOM TPAJHEHTHOM WIH
OJIHOMOJIOBOM CTYyII€HYaTOM?

YeMy paBHO TUIIMYHOE 3HAUYEHHE XpOMaTH4ecKod aucnepcuu B cranpaptHoM OOB (Pek.
ITU-T G.652) B TpeTheM OKHE TTPO3PAYHOCTH?

YeMy paBHO TUIIMYHOE 3HAUEHHE XpomaThyeckod mucrnepcuu B crapaaptHom OOB (Pek.
MCD-T G.652) Bo BTOPOM OKHE IIPO3PAYHOCTH?

[Tepeuncnure ciocoObl yBeNTU4YEHUs CKOPOCTH Nepefaun nHpopmaiuu B OB?

Kakoii Bun nucnepcun npeodnanaet B ctangaptHeix OOB (Pex. MCO-T G.652)?

DOoTONPUEMHHKH:

Kak onpenenuts 3HaueHUEe ONTUMAIBHOIN Harpy3ku Uit poTonpeoOpa3oBatesis?
Kak onpenensercs npeaenbHbIii TOK KOPOTKOTO 3aMbIKaHHSI COJTHEYHOTO AJIEMEHTA?
Kakoit Tok nuddy3uonnsiii wim apeiidossiii co3naét GoToTok?

[Tepeunciure daxropsl, cHmkaronue KI1J] dboTonpeodbpazosares.



OnTpoHs:

KakoBsl (hyHKIIMOHANTbHBIE HA3HAYESHUSI OTITPOHOB?
Ha3zoBuTe OCHOBHBIE XapaKTEPUCTUKH U TUIIBI OITPOHOB.
Uro onpeznensieT ObICTPOAECHCTBHE ONTPOHOB?

BOCII:

[Tokaxxute TpeOOBaHMSA, MPEIBIBIAEMbIE K H3JIydaTelsiM, COCAMHHUTENSM, ONTHYECKUM
BoJIokHaM, ¢oTonpuémunkam B BOCII.

[Tepeuncnure npuHLKIIBI TOCTpoeHUs ceTu cBa3u BCC.

Uem oTnmyaroTcss TpeOOBaHUS K ONTUYCCKUM BOJOKHAM JUISI MaruCTPaJIbHON, 30HOBOWM U
nokansHO BOCIT?

UeMm oTnmyaroTcsi TPeOOBAHUS K ONTHYECKUM KaOelsM Uil MarucTpajbHOW, 30HOBOM H
nokansHO BOCIT?

DJIeKTPOONTHYECKHE MOLYJISITOPHI:

Kak n3MensieTcs mpoxoasiiasi 4epe3 KpUCTall BOJIHA MTPHU NPUII0KESHUN BHELTHETO MOJIs?
Uewm 00yciioBieHa Majiasi MHEPIUOHHOCTD 3JIEKTPOONTHIECKOTO ddexra’?

I'me mpumensitorest apdexror [Tokkennsca u Keppa?

PaccuuTaiite OBICTPOACHCTBUE UCCIIECYEMOTO IIEKTPOONITUYECKOTO MOAYJISATOPA.

AKyCTOONITHYECKHE MOYJ/ISITOPBI:

Kakue daxtopsl onpenenstor OpicTpoaeiicteue AOM?

Kakwne > eKTsl BBI3BIBAIOT KOHEYHYIO IMUPUHY T0J0CH YacToT AOM?

OueHuTe WUPHUHY MOJIOCHI 4acTOT uccienyemoro AOM.

OOBsICHUTE MEXaHW3M OOJBIIOT0 W3MCHEHUS WHTCHCHBHOCTH JH(PPAKIHH TP MAJIOM
M3MEHEHUH YacTOThI TeHepaTopa.

TecroBble 3a1aHus 10 y4eOHOM IpOorpaMmme

B mporuecce BBINOMHEHUS TECTOBBIX 3a/JaHUN (OPMHUPYIOTCS U OLIEHUBAIOTCS BCE TpeOyeMble
®I'OC u OOII ans nanpaenenus 03.03.02 ®duzuka komnereniuu: [1K-1, I[TK-2, TTK-4.

TecToBbIe 3aaHusl COCTOUT U3 6—18 TEOpETHUYECKUX BOIMPOCOB MO TEMATHUYECKUM paszjeiam
paboueil mporpaMMbl yueOHOM AMCHUIUIMHBL. Bo Bcex Bompocax KaKAOro TecTa MpeAarnoiaraercs
BBIOODP OAHOIO U3 3-5-X BO3MOXKHBIX OTBETOB.

CucreMa OLIEHOK BBINOJIHEHHSI KOHTPOJIBHOTO TECTUPOBAHUS:

— «OTJINYHO» — KOJIMYECTBO NMPaBUIbHBIX OTBETOB OT 85% 10 100%;

— «XOpOIIOY» — KOJIMYECTBO MPAaBUIBHBIX 0TBETOB OT 70% 10 84%:;

— «YJOBJIETBOPUTEIHHO» — KOJUYECTBO MPABWIBHBIX OTBETOB OT 55% 1m0 69%.

Hwxe npuBoasTCs NpuMephl TECTOBBIX 3a/1aHUi U1 paboueil mporpamMmel.

[TonHBIM KOMIUIEKT TECTOBBIX 3aJaHUI JJIsl BCEX pa3/esioB paboyeil mporpaMMbl IPUBOIUTCS
B ®OC muctuminnsl b1.B.08  «OnTosnekTpoHuKa.

Tect o Teme: «CBeTOBOABI)

1. Kakue marepuasibl UCMONB3YIOTCA AL CEPJALIEBUHBI NPU U3TOTOBJIEHUU KBaplIEBHIX
OINTUYECKUX BOJIOKOH?
a) SiOz, GeO,,
0) P20s, B2Os,
B) Clz, CI’203,
F) Fe203, HzO)

2.Kakue MaTc€pHralibl UCIOJB3YIOTCA IJIA 000JIOUKH IIpU HU3rOTOBJICHHU OIITHUYCCKHUX



BOJIOKOH?
a) SiOz, GeO,,
6) P20s, B2Os,
B) Cly, Cr,03,
F) F6203, Hzo

Tect mo Teme: «Ilorepu B cBeTOBOAAX»

1.Bo cKkoJbKO pa3 YMEHBUIMTCS WHTCHCUBHOCTH CBETA, MPOIMICIIICTO Yepes3 20 kM
MM CBETOBOJIOKHA, €CJIA TTOTEPU B CBETOBOAE COCTABISAIOT 1 1b/KM?
a) 0,01 pas.
0) 10 pa3.
B) 100 pas.
r) 1000 pa3.

2.PaccuuTaiiTe motepu B CBETOBOJE, €Cid (OTOTOK BXOAHOI'O CHTHala PaBEeH 10
MKA, a BeIxogHoro 10 HA ?
a) [lorepu cocrasst 0,001 nb.
0) [Torepu cocrasst 3 1b.
B) [lorepu cocrassat 10 nb
r) [lotepu cocrassar 30 nb.

Tembl pedrepaToB no yue6Hoil mporpamme

B nporiecce moaroroBku u Hanucanus pedepara y cTyIeHTOB (GOPMHUPYIOTCS U OLICHUBAIOTCS BCE
tpedyembie ®I'OC u OOII ansa nanpasnenus 03.03.02 ®dusuka komnerenuuu: [1K-1, ITK-2, TTIK-4.

OnTruyeckne yCuinuTelnn

OTtkpbITas onTHYeckas CB3b. [lormommenne ma3epHoOro n3IydeHus atmocepou
JlokanbHbIE ONITUYECKUE CETU

ATTEHI0aTOpBI

Meramueckue 3JIEMEHTHI B KOHCTPYKITUSAX ONTUYECKUX Kabenen
Brnusinue BHemHUX (akTOpoOB HA MPOYHOCTH U mapameTpsl OK
CoUTOHHBIN PEXUM Tepeadn

MarucTtpajibHbIE CETH CBSA3U

30HOBas CBS3b

BryTpunpon3BoacTBeHHas CBSI3b

Pa3béMbl 17151 MHOTOBOJIOKOHHBIX KaOenel. GUrypHbie COeTMHUTEH
CrpoeHue maHapHbIX U JBYXCIOMHBIX CBETOBOOB

Cetu HOBOrO TIoKOJIeHNUs1 (NGN)

HampasnisieMble BOJTHBI, BOJIHBI 000JOYKU U U3Ty4aeMbI€ BOJTHBI
OnTuueckne pa3BEeTBUTETN

OnTrueckue GUIBTPHI

OnTrueckue nepexsIrovaTenu

Onpenenenne mecta u xapakrepa noppexaeHus BOJIC

Tumbel, KOHCTPYKIIMH U XapaKTePUCTUKU BHYTPHOOBEKTOBBIX OK
Tunsl, KOHCTPYKIMM U XapaKTEPUCTUKU criennanbHbix OK

Turbl, KOHCTPYKIIUU U XapaKTEPUCTUKN MOHTaxHbIX OK
TexHoIOTUM U3TOTOBJICHHS ONTHYECKUX KaOenel CBs3u
CoenunurenbHble My(QTHI TOPOACKUX U MEXIYTOPOAHBIX IUHUH CBSI3U



Pednexromerpuueckue u3mepenus B BOJIC

Mertoabl U3MEpeHHs TOTEPh B ONTHYECKUX BOJIOKHAX

OnTruyeckue U30JIATOPBI

CoenuauTeIbHBIC MY(DTH TOPOACKUX U MEXKIYTOPOIHBIX IUHUH CBSI3U
Oco0eHHOCTH CBapKH OJTHOMOJIOBBIX ONTHYECKHX BOJIOKOH

CriocoOb! yBETMYECHHS TIPOITYCKHON CITOCOOHOCTH ONTHYECKUX BOJIOKOH
[ToTepu B COBpEMEHHBIX ONTHUYECKUX BOJIOKHAX

Onrtuyeckue BOJIOKHA JUIsl ITMPOKOIOI0CHOM nepenadun G.656
Onrtuueckue BoJIOKHA Jyist cetet noctyna G.657

KoHTpoJibHbIe padoThI 0 Y4eOHOM porpaMmme

B mporecce mOArOTOBKM M BBIMOJHEHHSI KOHTPOJBHBIX pa0d0T (OPMUPYIOTCS U OIICHUBAIOTCS BCE
tpedyembie @I'OC u OOII mis nanpasienus 03.03.02 ®dusuka komnerennuu: [1K-1, ITK-2, TIK-4.

Hwxe mpuBoaMTCS NpUMEp KOHTPOJIBHOW PaObOThI B BHJIE JBYX BApHAHTOB MPAKTHYCCKUX
3a/1aHUM.

Bapuanr 1.

BpruucanTe pa3sHOCTh 4YaCTOT MEXKAY MOJAMH  IOJYIPOBOJHUKOBOTO Jiazepa C JJIUHOMN
JerupoBanHoro ciost L=0,3 MM mpu nokaszaresie mpeaoMiIeHUs akTUBHOM cpeibl n = 3,8.

Onpenenuts BpeMs M JUIMHY KOT€PEHTHOCTH CBETa H3JIy4aeMOro MOJYINPOBOJAHUKOBBIM
nazepom Ha GaAlAS/GaAs, uMeEOUIMM IIUPUHY CHEKTPAIbHON JIMHUM HM3JIy4CHUS 2 HM IpH
cpeaHei quHe BoJiHbl 0,82 MKM.

Bapmuanr 2.

Onpenenuts yncno konedbarenbHbIXx MOA N Ja3epa, UMEIOIIEro MUPUHY KOHTYpa yCUIICHHS
Af=20 I'Tu. Paccrosinne Mex 1y 3epkaiamu pe3oHaTopa jasepa L = 10 cm.

Paccunraiite 1nMHY BOJIHBI M3JIY4EHMS JJIA M-I MaTepHUalia ¢ IUPUHON 3alpEIiEHHON 30HBI
1,24 »B

4.2 ®oH/ OLIEHOYHBIX CPEACTB /IS MPOBeeHNs IPOMEKYTOUHOM aTTecTAlMH

4.2.1 Bomnpocbl, BBIHOCHMbIE HA JK3aMeH MO0 AUCHUILINHE «ONTOIIEKTPOHUKA» JIA
HanpasJjenusi noaroroskm: 03.03.02 ®duszuka

B mporiecce moAroToBKM M cAauM dK3aMeHa (POPMHUPYIOTCS W OIICHUBAIOTCS BCe TpeOyembie
®I'OC u OOII gns nanpasienns 03.03.02 dusnka xommereniuu: [1K-1, T1K-2, [TK-4.

1. CoBpemMeHHasi ONTORIEKTPOHHUKA. DJIEKTPOHBI M (HOTOHBI Kak HocuTenu uHpopmaruu. Obractu
MPUMEHEHHH, MPEUMYILECTBA U 0COOEHHOCTH ONTOAIEKTPOHUKH.

2. TlpuHImn paboThl CBETOM3TYYAOIIUX AUOIO0B. [IpSMO30HHBIE U HEMPSIMO30HHBIE MaTEPUAIIBI JTIS
ONTO3JIEKTPOHUKHU.

3. TomynpoBogaukoBbie sazepsl. [IpuHiun padoTel. [IpomonbHBIE W TIONEpeYHbIE MOABI. Y CIIOBHE
o0Opa3oBaHMs HHBEpCUU HaceleHHOCTH. OCHOBHBIE XapaKTEPUCTUKH I1/TI JTa3epOB.

4. 3onHas aumarpamma rereporepexonoB. Ilogbop MOMYNMpPOBOAHMKOBBIX MAaTEpUANOB  JUIS
rerepocTpykTyp. OCOOEHHOCTH pabOTHI J1a3epOB Ha IBOMHOI reTepOCTPYKTYpE.

5. Ilpunimn pa®otsl cBeToBOJ0B. OCHOBHBIE XapaKTEPUCTHKH CBETOBOOB. MexaHH3M 00pa30BaHUs



MoJ1. MHOTrOMOZIOBBIE M OJTHOMOJIOBbIE CBETOBO/IbI. [IpriMeHeHts CBETOBOIOB.

6. [Torepu B cBEeTOBOAX.

7. CryneHuatsle W TpaJHCHTHBIE CBETOBOAbI. MarepuanpHas aucrepcus. BryTpumomoas
nucnepcus. JlucrnepcuoHHbIe XapaKTePUCTHKU KBAPIICBBIX CBETOBOJIOB.

8. Knaccudukauusa ¢oronpuemHukoB. JleiicTBue u3iaydeHuss Ha p/n mepexod. Bonbrammnephas
XapaKTePUCTHKA TIOJTYIPOBOJHUKOBBIX (DoTommomoB. ['anbBaHWYECKUN W JUOMHBIA PEKUMBI
paboThl hoTOIMOA.

9. JlaBunHBIE U pin-POTOAUOIEI.

10. IMpuamun  pabotel  (orodsekTpuueckux mnpeodpazoparenieii. (OCHOBHBIE XapaKTEPUCTHKHU
KPEMHHUEBBIX COJHEYHBIX MTPEOOpa3oBaTEICH.

11. Akycroontuyeckuii 3pPpexT. AKyCTOONTHYECKHE MOAYIISATOPHIL, 1€(PIESKTOPHI U UX IPUMEHEHUE.

12. Dnexrpoontuueckuii 3hpPexT. DIeKTpoOnTHUECKHE MOAYISTOPBl M KX IPUMEHEHHE.

4.2.2 IIpuMepsbl IK3aMEHANMOHHBIX OWJIETOB MO JUCHHUILVIAHE «ONTO3IEKTPOHUKA) IJISA
Hanpasjenusi noaroroBku 03.03.02 dusuka

buier Ne 1
1. CoBpeMeHHasi ONTO3JICKTPOHUKA. DJIEKTPOHBI U (DOTOHBI Kak HocuTeln uHpopmaruu. Obmactu

HpHMeHeHHﬁ, npenumMmyniecTBa u 0COOEHHOCTH OIITO3JICKTPOHHUKHU.

2. Tlpunnun paboThl CBETOM3TYYAOMINX TUO0I0B. [IpIMO30HHBIE U HETIPSIMO30HHbBIE MaTepUANIbI IS
CHJ. OcuoBHble xapaktepuctuku CU/I.

Buiter Ne 2

1. I[I/ICHepCI/IOHHLIe XapPaKTCPUCTHUKU OIITUYCCKUX BOJIOKOH. Metoast YBCIIMUCHUA HpOHYCKHOﬁ
CITOCOOHOCTH ONTHYCCKUX BOJIOKOH.

2. 3oHHas juarpamMma rereponepexofoB. Ilogbop mOMYNPOBOJHUKOBBIX MAaTEpPHAIOB IS
reTepocTpykTyp. OCO6EHHOCTH pabOTHI J1a3epOB Ha IBOMHOI reTepoCTpyKTypE.

busner Ne 3

1. TTonynpoBoaHukoBele sazepsl. [Ipunuun padotsl. IIporonsHble U ONEpedHble MOJBL. Y CIIOBHE
oOpa3oBaHMs MHBEpCUU HaceaE€HHOCTU. OCHOBHBIE XapaKTEPUCTUKU MOTYIPOBOIHUKOBBIX J1a3€POB.

2. Ilpuammun  paGoTbl  cBeTOBOAOB. (OCHOBHBIE XapaKTEPUCTHKH CBETOBOAOB. MexaHH3M
o0pa3zoBaHus MOJI. MHOTOMO/IOBBIE 1 OZJTHOMO/IOBBIE CBETOBO/IbI. [IpuMEHEeHHs CBETOBOJIOB.

5. IlepeyeHb OCHOBHOIi W /JIONMOJHUTEIbHOMH Y4eOHONH JHMTepaTypbl, HEOOXOAUMON A1
OCBOEHM S NMCUUIJIMHBI (MOXLYJIS)

5.1 OcHoBHasi JiuTepaTypa

1. Urnaros, A.H. OnTosnekTpoHrka 1 HaHO(GOTOHHKA: y4eO. mocodue [IIEeKTPOHHBINA pecypc]
— DnektpoH. naH. — CI16: Jlans, 2017. — 596 c. — Pexxum nocryna: https://e.lanbook.com/book/95150

2. IloptHOB, D.JI. [IpHIMIIBI TOCTPOCHUS MEPBUYHBIX CETEH U ONTHYECKUE KaOeIbHbIE TUHUU
cBsi3u. YyeOHOe mocoOue ajsi By30B [DIIEKTpOHHBIA pecypc] — ODneKkTpoH. aaH. — Mocksa :
I'opstuast muaus-Tenexkom, 2013. — 544 ¢. — Pexxum pocryma: https://e.lanbook.com/book/94575

3. Angpees, B.A. Hampasnsromue cucreMsl anekrpocBszu. B 2-x tomax. Tom 1— Teopus
nepeAayd U BIUSHUS [DNeKTpoHHBIA pecypc] : yueb. / B.A. Aungpees, D.JI. Tloptaos, JI.H.



https://e.lanbook.com/book/95150
https://e.lanbook.com/book/94575

KovanoBckuil. — DnekTpoH. 1aH. — Mocksa : I'opsiuas nuaus-Tenexom, 2011. — 494 ¢. — Pexum
noctyna: https://e.lanbook.com/book/5112

4. AmngpeeB, B.A. Hanpasmstounme cucrembl 3ekTpocBsizu. B 2-x tomax. Tom 2 —
[IpoekTHpoBaHKEe, CTPOUTEIHCTBO W TEXHHUYECKAs AIKCIUTyaTanusi [DJIEKTPOHHBIH pecypc] : yueo.
mocobue / B.A. Annpees, 3.JI. IloptaoB, JI.H. KouanoBckuii. — DnekTpoH. gaH. — Mocksa :
I'opstuast muaust-Tenexom, 2010. — 424 ¢. — Pesxxum pocryma: https://e.lanbook.com/book/5113

5.2 JlonoiHUTEIbHAS JINTEPaTypa

1. HoptHOB 3. JI. IIpuHIMIIBI TOCTPOCHHUS IEPBUYHBIX CETEH M ONTHYECKUE KAaOeIbHbBIC JIMHUN
cBs3u. — M.: [Nopsiuast muaus — Tenexkom, 2009. — 544 c.; ui.

2. Onrosnektponuka. Y. 1: dusnueckue OCHOBBI MOJYINPOBOIHUKOBON OINTOAIEKTPOHUKHU.
Korepentnas onroanekrponuka / O. H. Epmakos, A. H. [Tuxtus, 1O. FO. IIportacos, C. A. Tapacos ;
nox oour. pea. U. b. denopoga. - M. : Anyc-K, 2010. - 699 c.

3. Onroanektponuka. Y. 2: Onrponuka / O. H. Epmakos ; A. H. [Tuxtus, 1O. 1O. IIpoTacos, C.
A. Tapacos; mog o6mr. pen. 1. b. @enoposa. - M. : fAnyc-K, 2011. - 611 c.

s ocBOEHHS AMCUMIUIMHBI MHBAJIMJAMU U JIMIAMH C OTPAHUYEHHBIMH BO3MOXHOCTSMU
3JI0POBbsI UMEIOTCSI U3/IaHMsI B JIEKTPOHHOM BUJIE B 3JICKTPOHHO-OMOJIMOTEUHBIX cucTeMax «JlaHb» u
«Opaiir».

5.3. Ilepuoauyeckue u3aanus

Kypnan «Dorton-3kcnpeccy /www.fotonexpress.ru /.

Kypnan «Lightwave Russian Edition» / www.lightwave-russia.com/ .
XKypnuan «BecTHuK cBsI3u» /WWW.Vestnik-sviazy.ru /.

XKypnan: CoBpemMeHHas 3JeKTpOoHIKa WwWw.soel.ru
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6. Ilepeuenb pecypcoB HH(OPMANMOHHO-TEJEKOMMYHHKAIMOHHOH ceTn «HHTepHeT»,
HEO0XO0AUMBIX /IJIfl OCBOEHHS TUCIHUIJIMHBI (MOIYJISA)

1. bubnuoreka IEeKTPOHHBIX YUEOHUKOB:

http://www.book-ua.org/

2. Madopmarnmonnas cuctemMa «EarHOE OKHO JOCTyIa K 00pa30BaTEIIbHBIM pecypcam»:
http://window.edu.ru/window

3. ®enepanbHbI 00pa30BaTENBLHBIA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

4. Karanor Hay4HbIX pECYpCOB:

http://www.scintific.narod.ru/literature.htm

5. bonbias Hay4yHast OubInoTeKA:

http://www.sci-lib.com/

6. JIekruu o ¢usuke s BY308B:

http://physics-lectures.ru/

7. YuebHo-00pa3zoBaTenbHas Gu3NKO-MaTeMaTH4eckas oudmmoreka caiita EqWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

8. Encyclopedia of Fibre Optics (Quuukoneaust BOJOKOHHOM ONTHKHN)
http://www.its.bldrdoc.gov/fs-1037/dir-025/ 3720.htm

9. Brenenue B TEXHUKY BOJIOKOHHO-ONITHYECKUX CEeTEH
http://www.citforum.ru/nets/optic/opticl.shtml



https://e.lanbook.com/book/5112
https://e.lanbook.com/book/5113
http://www.vestnik-sviazy.ru/
http://www.book-ua.org/
http://window.edu.ru/window
http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://physics-lectures.ru/
http://eqworld.ipmnet.ru/ru/library/physics/
http://www.its.bldrdoc.gov/fs-1037/dir-025/_3720.htm
http://www.citforum.ru/nets/optic/optic1.shtml

10. OnTuueckas JJUHUS CBA3U
http://www.jinr.ru/~jinrmag/win/2000/5/optic5.htm

7. MeToau4yeckue yKa3aHus J1JIsi 00y4aIOUIUXCsl 10 OCBOEHUIO U CHUILIHHBI (MOIYJIs)

Ha camocrostenpbHyro paboty cryaeHToB, coriacHo Tpeboanusim OI'OC BO 1o
nanpasieHuto 03.03.02 ®dusmka (mpodwis: HaHOTEXHONOTHS B 3JEKTPOHUKE), OTBOJIUTCS OKOJIO
41,7 % Bpemenu (60 yac. cpc) oT obuieit TpyaoeMkocTu AucuuIinHel (144 gac.). ConpoBoxkieHue
CaMOCTOSITENIbHON Pa0OThI CTYACHTOB MOXKET OBITh OPraHW30BaHO B CIEAYIOMUX (Popmax:

— COCTaBJICHMEM MHJUBHIyalIbHBIX [IJIAHOB CAMOCTOSATEIHHON PabOThl KaXKIOr0 U3 CTYAECHTOB
C YKa3aHHEM TEMbI U BUJIOB 3aHATUI, (OPM U CPOKOB MIPEIICTABICHHS PE3YJIHTATOB;

— TMPOBEIEHUEM KOHCYJIbTAllMi (MHOUBUIYalIbHBIX WJIM TPYIIOBBIX), B TOM YHCIE C
MPUMEHEHHEM JUCTAHIIMOHHON CPEIbl O0YICHUS.

Kputepuii onenku 3pQPeKTUBHOCTH CaMOCTOSTEIbHOM PabOTHI CTYJAEHTOB (OPMHUPYETCS B
X0JIe TIPOMEKYTOYHOTO KOHTPOJISI MPOIECCca BBIMOJIHEHUS 33JaHUN M OCYIIECTBIISIETCS HAa OCHOBE
Pa3IUYHBIX CHOCOOOB B3aMMOJEUCTBUS B OTKPBITOM HMH(OPMAIIMOHHOM cpele U OTpaxkaercs B
nporecce GOPMHUPOBAHUS TaK HA3BIBAEMOT'O «AJIEKTPOHHOTO IOPTQEIS CTyICHTAY.

B coOTBETCTBUM C 3TUM MpHU MPOBEACHUU OMEPATUBHOIO KOHTPOJS MOTYT HCIIOIb30BATHCS
KOHTPOJIbHBIE ~ BONPOCHI K  COOTBETCTBYIOUIMM  pasfeliaM  OCHOBHOW  JTUCIMILIMHEI
«OMNTO3IEKTPOHUKAY.

KoHTpomb ocymiecTBIsieTcs MOCpeCTBOM TECTUPOBAHHS CTYICHTOB M0 OKOHYAHUH H3yYCHHS
TeM y4eOHON AMCUUILINHBI U BBIOJIHEHUS TMCbMEHHBIX KOHTPOJIBHBIX PadoT.

CorpoBOXKACHHE CaMOCTOSITENFHON padOThl CTYJEHTOB TAaKXKE OPTaHW30BaHO B CIIETYIOIINX
(dhopmax:

— BBINIOJTHCHUE CEMECTPOBOM KOHTPOIHHOU PabOTHI 110 WHANBUIYAILHBIM BapUaHTaM;

— YCBOEHHE, JOTOJHEHNE U BHUKAHUE B pazOupaeMble pa3/ieibl TUCHUIUIMHBI IPU MTOMOIIIH
3HaHUI MOJy4aeMbIX TI0 CPEICTBAM H3YYCHHUS PEKOMEHIYEMOW IJMTepaTypbl M OCYIIECTBISIEMOE
MyTeM HamucaHus pedepaTuBHBIX padoT;

— KOHCYJbTAIlMH, OPTaHW30BAHHBIC I Pa3bsCHEHHUS NPOOJIEMHBIX MOMEHTOB TIpU
CaMOCTOSITETFHOM H3Y4YEHHHM TeX WJIM HHBIX acleKTOB pa3JelioB yCBaWBaeMoil HMHQoOpMaluu B
JTUCITUTUTAHE.

K cpenctBam obecrniedueHrss OCBOEHUS AUCHUIIIMHBI «OMTOIEKTPOHUKA» TaK)KE€ OTHOCUTCS
AJIEKTPOHHBIA BapUaHT y4eOHOTO MOCOOUS 10 JAHHOUW TUCIUTIIINHE, BKIIFOYAIOIINI B Ce0s:

— JIGKIIMOHHBIA KypC TUCIUIUINHBI «OTITOANEKTPOHUKA);

— KOHTPOJIBHBIE BOTIPOCHI IO KAKAOMY pa3lieny Y4eOHO! AUCITUTUINHBL,

— CTHCOK 33/1a4 10 KaXJA0MYy pa3fieny y4eOHOM TUCIUTUTHHEIL.

K cpeacrtBam obecriedeHrss OCBOCHHS IUCHUTUIMHBI «ONTOAIEKTPOHUKA» TaKKe OTHOCSTCS
ANEKTPOHHBIC BAPHAHTHI JOMOIHUTEIBHBIX YU€OHBIX, HAYYHO-TIOMYJISAPHBIX U HAYYHBIX U3JaHHUHA 1O
NAaHHOW TUCIHAILINHE.

TunosBble 3aJaHUS IS CAMOCTOSITE/ILHOM Pa0d0ThI CTYJICHTOB

Cpoku
Kon- | ®opma npen- P
No o BBITNOJI-
Tema wnu 3aganue TEKyIer paboTsl BO CTaBJICHUS
TEMBbI HEHUS
4acoB | pe3yJbTaTOB
(menenn)
1. Onrtuyeckre yCUIUuTeN! 4 VYcrHbiii otBer. | 1
TekcToBbIf
JIOKYMEHT.
Pedepar.
2. OtkpeiTas ontuueckas cBs3b. [lornomenue | 4 Y CTHBII OTBET. 1
Ja3epPHOT0 U3yYeHHs aTMOChepoit TeKkCcTOBBIN
JIOKYMEHT.



http://www.jinr.ru/~jinrmag/win/2000/5/optic5.htm

Pedepar.
3. JlokasibHBIE ONITHYECKUE CETH 4 Y CTHBIN OTBET. 1
TexcToBbIi
JIOKYMEHT.
Pedepar.
4. ATTEHI0aTOpBI 4 VYcerubiii otBer. | 1
TexcToBbIi
JIOKYMEHT.
Pedepar.
5. Meranueckrue 3JIEMEHTBI B KOHCTPYKLMSX | 4 Y CTHBIN OTBET. 1
ONTUYECKUX Kabemneit TexcToBbI
JIOKYMEHT.
Pedepar.
6. Binustnue BHemHuX (akTOpOB HA TPOYHOCTH | 4 Y CTHBII OTBET. 1
u napametpsl OK TekcToBbIf
JTIOKYMEHT.
Pedepar.
7. ConuTOHHBIN PEXKUM TEpeIavn 4 VYerubiii otBer. | 1
TekcToBbIi
JIOKYMEHT.
Pedepar.
8. MarucrpajibHbI€ CETH CBS3U 4 VYCTHBIN OTBET. 1
TexcToBbIi
JIOKYMEHT.
Pedepar.
9. 30HOBAs CBS3b 4 VYcrHbiii otBer. | 1
TekcToBbIi
JTIOKYMEHT.
Pedepar.
10. BHyTpunpon3BoiCcTBEHHAs CBA3b 3 VYcrubiif otBer. | 1
TekcToBbIi
JTIOKYMEHT.
Pedepar.
11. Pa3béMbl a7 MHOTOBOJIOKOHHBIX Kabemneil. | 3 VYcrubiii otBer. | 1
DurypHsle COCIUHUTEITN TexcToBbIf
JTIOKYMEHT.
Pedepar.
12. CrpoeHue nmaHapHBIX W JIBYXCJIOWHBIX | 3 YcrHbiii otBer. | 1
CBETOBOJIOB TekcTOoBBIHN
JTIOKYMEHT.
Pedepar.
Wroro: 57 15

B ocBoeHMM IMCUMIUIMHBI MHBAIWJAMU M JIMIAMU C OTPAHUYEHHBIMH BO3MOXXHOCTSIMHU
310pOBbsl OONIbIIIOE 3HAUYEHHWE MMEET WHIUBUAyalbHass ydeOHas palOoTa (KOHCYIbTAllUHU) —
JIOTIOJTHUTEIBHOE Pa3bsiICHEHUE YUeOHOTro MaTepuania.

NHnuBuayanbHble  KOHCYJNBTAIIMM IO  TMPEAMETY  SBISIOTCS  BaXHBIM  (HaKTOpPOM,
CMOCOOCTBYIOIIMM HWHAMBUIYAIN3allMd OOYYEHUS M YCTAHOBJIEHHIO BOCHHMTATEIBHOTO KOHTAKTa
MEXAy TMpenojaBareieM W OOydyaloUMMCS HMHBAJIWJIOM WJIM JIMIOM C OrPaHUYCHHBIMU
BO3MOXHOCTAMU 3J0POBbA.

Pexomenayercs cneayromuii rpaduKk W KaJeHAApHBIA IIJIaH CaMOCTOATEIbHONW pPaboThI



CTY/ICHTOB 10 yueOHbIM HeaensM (15 Henens):

Buapl  yueOHOl  paboOTHI,

Dopmbl TEKYIIETO

< BKJIIOYAst CaMOCTOATENbHYIO | KOHTPOJS — YCIIEBa€MOCTH
Paznen 8
5 paboty CTYJICHTOB u | (1o HeAeNAM ceMecTpa)
o .
No  |THCIHTIIHHBL z TPYJIOEMKOCTH (B yacax) .
o o dopMa  NPOMEKYTOUHOMH
o/n § % JeK | Ip mab | cpc aTTecTaluu (o
§ E ceMecTpam)

1 1 8 1 2

2 2 8 2 2 3

3 3 8 3 2 2 3 TpeHUpOBOYHBIIH
KOMITBIOTEPHBIH TECT.
KonrtponsHas padora.

4 4 8 4 2 3 3amura nabopatopHoit
paboThI

5 4 8 5 2 2 4 3amura nabopatopHoit
paboThI

6 5 8 6 2 4 3ammura nabopaToOpHOH
paboThI

7 5 8 7 2 2 2 4 TpeHnpoBOYHBIN
KOMITbIOTEPHBII TECT.
KonTponbhas padota

8 6 8 8 2 2 4 3ammura nabopaToOpHOMH
paboThI

9 6 8 9 2 4 TpeHnpoBOYHBIN
KOMITBIOTEPHBIN TECT.
KonTponbhas pabota

10 |7 8 10 2 2 4 3ammra  J1a0OpaTOpHOU
paboThI

11 |7 8 11 2 2 4 TpeHnpoBOYHBIH
KOMITBIOTEPHBIN TECT.
KonTponbhas pabota

12 |8 8 12 2 2 4 3ammTa nabopaTopHOU
paboThI

13 |9 8 13 2 2 4 3ammTa nabopaTopHOU




paboThI

14 |10 8 14 2 2 4 3ammTa nabopaTopHOU
paboThI

15 |11 8 15 2 4 3ammTa nabopaTopHOU
paboThI

16 |12 8 16 2 2 4 3ammra nabopaTopHOU
paboThI

Bcero 20 12 22 57

8. Ilepevyenr WH(POPMANMOHHBIX TEXHOJIOTHI, HMCHOJbB3YeMbIX NPH OCYIIECTBJIEHUHU
00pa3oBaTeIbHOIO Mpouecca Mo JUCHHUIINHE (MOAY.110) (IPH HEOOXOTUMOCTH)

8.1 Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTUH

B nacrosiee Bpemsi Bce 0oiiee Bo3pacTaeT poiab HHGOPMAITMOHHO-COIUATBHBIX TEXHOJIOTUM
B 00pa3oBaHUHM, KOTOpbIE OOECMEUMBAIOT BCEOOIIYI0 KOMIBIOTEPHU3ALMIO  ydalluxci U
IpenojaBaTesieil Ha ypOBHE, IO3BOJISIOLIEM pellaTh CIEAYIOIINE OCHOBHBIE 331a4u:

— o0ecrieueHre BbIX0/a B CeTh MIHTEpHET KaXJI0r0 y4acTHHKa y4eOHOTro mpoiiecca B JTr000e
BpEMS U U3 Pa3IMYHbIX MECT NPeObIBAHNUS;

— Ppa3BUTHE €IMHOr0 WH(GOPMAIMOHHOTO MPOCTPAHCTBA OOPA30BATENBHBIX HHIYCTPUU H
MPUCYTCTBME B HEM B pa3IMUYHOE BpEeMsS U HE3aBUCHUMO Jpyr OT JApyra BCeX YYacTHHUKOB
00pa30oBaTeNLHOIO U TBOPYECKOIO MPOIIECCa;

— Cco3/JaHue, pa3BUTHE U I(P(PEKTHBHOE HUCIOIb30BAHUE YIPABISIEMBIX HH(POPMAIIMOHHBIX
00pa3oBaTeNbHBIX PECYPCOB, B TOM 4YMCJE JIMYHBIX MOJIb30BATENbCKUX 0a3 M OaHKOB JaHHBIX U
3HAHUN y4yaluxcs U Me1aroroB ¢ BO3MOKHOCTBIO TIOBCEMECTHOTO JI0CTYIA JJIsl pa0OTHI C HUMHU.

HNudopmannonHbsie 00pa3oBaTebHble TEXHOJIOTUN BO3HUKAIOT MIPU UCIOJIb30BAHNUEM CPEJICTB
MH(POPMAIIMOHHO-BBIUUCITUTEIFHOM  TEXHHKH. OO6pa3zoBarenbHYIO cpeny, B KOTOpOH
OCYILECTBISIOTCS 00pa3oBaTelibHble MH(OPMAIIMOHHBIE TEXHOJOTHH, OMPEAEISIOT padoTarolmue ¢
HEW KOMITOHEHTBI:

— TeXHUYecKast (BU UCIOIb3yEMBIX KOMITBIOTEPHOM TEXHUKHU U CPEJCTB CBA3H);

— MPOrpaMMHO-TEXHUYECKasl (IPOTrpaMMHBIE CPEJCTBA MOIJEPKKU peaTn3yeMoil TEXHOIOTHH
o0y4yeHus);

— OpraHM3alMOHHO-METOANYeCcKasl (MHCTPYKIUHU yJalllUMCs U MPEenoJaBaTesiM, OpraHu3alus
y4eOHOT0 mpolecca).

[Ton oOpa3oBaTeNbHBIMH TEXHOJIOTHSMH B BBICUIEH LIKOJIE MOHUMAETCS CUCTEMa Hay4HbIX U
MH)KEHEPHBIX 3HAHH, a TaKKe€ METOJOB U CPE/ICTB, KOTOPBIE MCIOJIB3YIOTCS JUIsl co3aHus, coopa,
nepefadnd, XpaHeHWss W oO0pabOTKM HWHGPOPMAIMK B MPEAMETHOW O0OJACTH BBICIICH IITKOJBI.
dopmupyeTcs mpsiMasi 3aBUCUMOCTh MEXTY 3()(PEKTUBHOCTBIO BBIOJHEHUS YYEOHBIX MPOTrpPaMM U
CTENEHbI0 MHTErpallud B HHUX  COOTBETCTBYIOIIUX  HMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TE€XHOJIOTH.

Nudopmanmonnas oOpa3zoBarenpHas cpena TPeAcTaBiIseT co0ol  WHOOPMAIMOHHYIO
cCUCTEMY, OOBEAMHSIOUIYI0 IOCPEACTBOM CETEBbIX TEXHOJIOTHH, MpPOrpaMMHBIE W TEXHHUYECKHE
CpeICTBa, OpraHM3allMOHHOE, METOJAMYECKOe M MaTeMaTHyeckoe obOecreueHue, MnpegHa3HaueHHOe
Ui TOBBIMIEHUST 3(()EKTUBHOCTH M JOCTYIMHOCTH 00pa3oBaTelIbHOTO IpoLecca MOArOTOBKH
CHEIHAIUCTOB.

XapakTepHOil uepTol 0O0pa3oBaTEIbHONW CpeIbl SBISETCS BO3MOXXHOCTh CTYICHTOB H
npenojaBaTeniel  o0pamarbcsi K CTPYKTYPHUPOBAaHHBIM — y4e€OHO-METOJIMYECKUM MaTepHualiaM,




o0yJaronuM MyJIbTUMEINIHBIM KOMITJIEKCAM BCEr0 YHUBEPCUTETA B II000€ BpeMs U B JIFOOOH TOUKe
npoctpancTBa. [ToMuMo moCTymHOCTH ydeOHOTO MaTepHalia, HeoO0X0auMO 00ecIeuynTh 00yqaeMoMy
BO3MOXXHOCTh CBSI3M C MPENoJIaBaTelieM, TOJyYeHUEe KOHCYIbTAllMU B OH-JTAWH Win oQd-I1aiH
peKHUMax, a TaKkKe BO3MOXHOCTh MOJTYYECHHUS] MHIMBUAYATbHOW «HAaBUTallMW» B OCBOCHUU TOT'O WIIH
uHoro mnpenmera. CTyAeHTBI OyIyT CTPEMUThCS K THOKOMY pEXKUMY OOYYEHHUs, MOIYIbHBIM
MporpaMmMaM C MHOTOYHMCICHHBIMU TOCTYIUICHUSIMU W  OTYUCICHHUSMHU, KOTOPBIE IO3BOJISAT
HAKaIlJIMBaTh 3aY€THBIC C€IUHUIIBI, CBOOOTHO TEPEBOAMTHCS M3 OJHOTO By3a B JIPYrOd C y4ETOM
MPEbIAYIIEr0 OIbITa, 3HAHUHA M HABBIKOB. [lo-mipexHEeMy Ba)KHOW ISl CTYJEHTOB OCTaHETCS
BO3MOKHOCTh JIMYHOTO Pa3BUTHUSL M POCTA; MPOrpamMMbl MOJYYEHHUS CTETIEHHM U KOPOTKHE KYPCHI,
BO3MOXKHO, OYAyT IIOJH30BAaThCS OJMHAKOBBIM CIIPOCOM; PE3KO BO3pacTeT MOTPEOHOCTh B
nporpaMmmax oOy4eHHs U aCIIUPAHTCKUX MPOrpaMMax.

Pa3paboTuriki JMCTAaHIMOHHOTO OOpa30BaHMS KOHKPETU3UPYIOT  WHIUBHUIYATH3ALIUIO
00pa30BaTeNBLHOTO TOBECHUS CICAYIOIIMM O0pa30M, CUHMTAs, YTO B JUCTAHIIMOHHOM OOpa30BaHHU
HauboJsee SIPKO MPOSBISIOTCS YEPThl TMYHOCTHO-OPUEHTUPOBAHHOTO crioco0a o0yueHus: THOKOCTD,
MOJYJIBHOCTb, JOCTYITHOCTh, PCHTA0CIBHOCTh, MOOUIIBHOCTh, OXBAT, TEXHOJOTUYHOCTD, COIMATBHOE
paBHONpaBUE, UHTEPHAIMOHAILHOCTD.

Baxneiimue HanpaBiieHus HHGOpMaTH3auy 00pa30BaHUs 3aKIFOYAOTCS B CICAYIOMIEM:

— peanuzanus BUPTyaabHOU MH(OPMALMOHHO-00pa30BaTeNbHOM Cpelibl Ha YPOBHE yueOHOTO
3aBElICHUs, TPEAyCMaTPHUBAIOIIAsl BBITIOJHEHUE KOMILIEKCA pa0dOT MO CO3JAaHHIO M 00ECHeUCHUIO
TEXHOJIOTUH €r0 PYHKIIMOHUPOBAHUS;

— CHCTEMHas MHTeTpaius HHOOPMAIMOHHBIX TEXHOJIOTUM B 00pa30BaHUHU, MTOICPKUBAIOIINX
MpoLecchl 00y4eHUs, HAyYHBIX HUCCIEA0BAaHUN U OPTaHU3AlIMOHHOTO YIIPABICHUS;

— MOCTPOCHHUE U PA3BUTHE IUHOTO 00PA30BaATEIILHOTO HH(POPMAIIMOHHOTO IPOCTPAHCTBA.

HaBbiku mosp30BaHus HHGOPMAITMOHHBIMHA TEXHOJOTHSIMHU BKIIFOYAIOT B CEOS:

— 0a30BbIc HABBIKU (MCIOJIB30BaHUE KIIABHATYPHI, MBI, IPHHTEPA, Orepamuu ¢ (ainamMu u
JIMCKaMH );

— BIIQJICHUE CTaHJApTHBIM IpPOrpaMMHBIM oOecrnieueHueM (00paboTKa TEKCTOB, CO3/1aHUE
TabauI, 6a3 TaHHBIX U T.11.);

— UCIOJIb30BAHUE CETEBBIX MPUIIOKEHHUH (3JIEKTPOHHOM 1ouThl, UHTEepHETa, BeO-Opay3epoB).

HNupopmaliioHHbIe TEXHOJOTUHM MOTYT OBITh HCHOJB30BaHBl MpU OOYYEHHH CTYJIEHTOB
HECKOJIbKUMHU crocobamu. B camom mpocToMm ciydyae peajabHBINM y4eOHBIM MpOIECC HAET IO
OOBIUYHBIM _ TE€XHOJOTUSM, a HHGOpPMAIMOHHBIE TEXHOJOTUHM MPUMEHSIOTCS  JUIIb IS
MIPOMEKYTOUYHOT'O KOHTPOJIsl 3HAHUM CTYJIEHTOB B BHJIE TECTUPOBAHUS. DTOT MOAXO0/ K OpraHU3aINN
00pa3oBaTeNpHOrO MpoIlecca MPEACTaBISETCS OYEHb MEPCHEKTUBHBIM BBUIY TOTO, YTO TMPH €ro
JIOCTaTOYHO IIMPOKOM HCIOJb30BaHUU YHHUBEPCUTET MOXKET TOJYYUTh CEPbE3HYI0 AIKOHOMHIO
CPEICTB M3-3a 0oJiee HU3KOW CTOMMOCTH IMPOBEIEHUSI CETEBOr0 KOMITBIOTEPHOTO TECTHPOBAHUS IO
CPaBHEHUIO C ayJAUTOPHBIM.

[Ipumenenue oOpa3oBaTeIbHBIX WH(DOPMAIMOHHBIX PECYPCOB B KAueCTBE JIOTIOTHEHHUS K
TPAIUIIMOHHOMY Y4YeOHOMY TIpOIlecCCY HMMEET OOJBIIoe 3HAaYeHHWe B TeX ClydasxX, KOrja Ha
KaueCTBEHHOE YCBOeHHe oOnema ydeOHoro wmatepuaina, mnpeaycMmoTpenHoro ['OC, He xBartaeT
ayIMTOPHBIX 3aHATHH 1O ydeOHOMy Tutany. Kpome Toro, Ttakas ¢opma opraHuzanuu ydeOHOTO
mpoliecca OYeHb Ba)KHA MPHU HEOJWHAKOBON HadaJdbHOW MOATOTOBKE oOydaromuxcs. PazMereHHbIe
Ha cepBepe JUCTAHIIMOHHBIC KYpPChI B OOJBIION CTEIIEHH CIIOCOOCTBYIOT Kau€CTBEHHOMY YCBOEHHIO
JIEKIIMOHHOT'0 MaTepuasia 1 NoCIeayollel yCIemHo! caaue sKk3aMeHa.

[IpeacTaBisitoT WHTEPEC MHTETPUPOBAHHBIC TEXHOJIOTHMH OpPTaHW3allud y4eOHOTO IpoIiecca,
T.€. Pa3JIMYHbIE COUYETAHUS AyIUTOPHBIX U JUCTAHLIMOHHBIX 3aHATUNU. B 3TOM ciiydyae JIEKTOpHI U
MpEenoIaBaTelid, BEAYyIHMe MPAKTHICCKNE U CEMUHAPCKHUE 3aHSITH, O Hadajla CeMECTpa COCTABIISIOT
U pa3MeInaroT Ha cepBepe rpaguk yueOHOro mpolecca, re JeTaIbHO OMUCHIBAIOT MOPSA0K U3YUCHHS
JTUCIUTIINHBL B JaHHOM ceMmecTpe. OCHOBHOW (paKkTUUYECKW MaTepuall, 3apaHee MOATOTOBICHHBIN
JIEKTOPOM W CHA0’KEHHBIN HEOOXOMMBIM KOJIMYECTBOM WILTIOCTPAIMA U HHTEPAKTUBHBIX YJIEMEHTOB,
pa3MelnaeTcs Ha cepBepe BMECTE C METOJAMYECKHMMHU PEKOMEHAAIUSIMHU IO €r0 CaMOCTOSATEIIbHOMY
n3ydyeHuto. Yactb ke 3aHATHI, KaueCTBEHHOE IMPOBEJICHUE KOTOPHIX C MPUMEHEHUEM CETEBBIX




I/IH(bOpMaI_[I/IOHHI:IX TEXHOJIOTHH ITOKa He NpeaACTaBIACTCA BOBMOXHBIM, IINIAHUPYCTCA ayAUTOPHBIMHU.

Crnemyer OCOOCHHO MOMYEPKHYTh, YTO IPH TAaKOM IIOJAXOJE KpailHe BaXKHO OO0ECIICYUTH
WHTCHCUBHBIA KOHTPOJIb CTEICHM YCBOEHUs Marepuana. Kak mpaBuiio, MO KaKIOW TeMe
MPEyCMOTPEHO OOJIBIIOE 110 00bEMY KOHTPOJIBHOE 3a/IaHUE WM KOHTPOJIBHOE TECTUPOBAHHE, KPOME
TOTO, HE peXe OJHOTO paza B 4-6 Hemenb (4TO onpeaenseTcss 00beMOM (PAKTUIECKOTO MaTepHalia)
MIPOBOJIUTCS THIOTOPHAIL.

TBIOTOpI/IaJI — O9TO TpPYIMIIIOBOC MPAKTUYCCKOC 3aHATUC, AOIMOJHAIOMUC CaMOCTOATCIIBHBIC
3aHATUS TPU OOYYCHHUH IO JMCTAHIIMOHHONW TEXHOJIOTUH WM TEXHOJIOTMH KOMOMHHMPOBAHHOTO
OGy‘-IGHI/ISI. TBIOTOp BBIACHACT BO3HUKIIHUEC IIPHU CAMOCTOATCIILHBIX 3aHATUAX HpO6JI€MBI )41 Z[aéT
3aJJaHMs, TO3BOJISIONINE MOMPAKTHKOBATHCS W OCBOMTH HOBBIC 3HAHHS, OOMEHSATHCS OIBITOM C
kozeramu. Ha ThIOTOpHAIaX MPUMCHAIOTCA aKTUBHBIC MCTO/bI 06yquI/151: TpYIIIOBBIC JUCKYCCHHU,
JIeTIOBBIE UTPbI, TPEHUHTH, MO3rOBO# mTypM. 1o cyTH — 3T0 N€rKas popma TpeHUHra, B KOTOPOU MO/
PYKOBOJACTBOM THIOTOpPA APYrM€ YYaCTHHUKHU IIOMOTar0T OCBOUTH ITOJNy4eHHBIE 3HaHUsA. Ha xopomem
THIOTOpPHAJIE MOYKHO YCTPAHHUTh MPOOEIIBI B 3HAHUSX, Pa300paThCS B HEMOHATHBIX TEMaX U HAYUUThCS
IMPUMCHATH NOJTYUCHHBIC CaMOCTOATCIIbHO 3HAHUS.

Takum 00pa3oM, HAKOIICHHBIH OIBIT MPUMEHEHUS WH(GOPMAIMOHHBIX M JUCTAHIIMOHHBIX
TEXHOJIOTUH B y‘~IC6HOM Mponecce B pa3jiMUHbIX BaprUaHTAX IMO3BOJIACT T'OBOPHUTH 00 OMpCACICHHBIX
MPEUMYIIECTBAX MOJAO0OHBIX (POPM OpraHU3alUU YIeOHOTO MpoIiiecca:

— CTAQHOBUTCSI BO3MOXKHOU MNPUHOHUIIMAJIBHO HOBad OpraHu3anud CaMOCTOSITEIILHOU pa6OTI)I
CTY/ICHTOB;

— BO3pacTaeT MHTEHCHUBHOCTH YUE€OHOTO MpOoILecca;

— Y CTYJICHTOB TIOSIBJISICTCSI JIOTIOJIHUTEIIbHAS MOTHUBAIHSI K TIO3HABATEIbHOW IS TEIIbHOCTH;

— JIOCTYITHOCTh YY€OHBIX MaTCPUAIOB B JTF000E BPEMS;

— BO3MOXHOCTh CaMOKOHTpOJII CTCIICHH YCBOCHHUS Marepuaja [0 KaXKIOoW Teme
HEOTPaHNYEHHOE KOJIMYECTBO Pas.

CnegyeT OTMETUTh, YTO 1O Mepe HAKOMIeHHs 00pa30oBaTeNbHbIX WH()OPMAIIMOHHBIX
PECYPCOB IHMCTAHIIMOHHBIE TEXHOJIOTUH 3aliMyT JIOCTOMHOE MECTO B 00pa30BaTEIbHOM IIPOIIECCE
BYy3a, U CTAaHET BO3MOKHBIM ()OPMUPOBAHKE HA UX OCHOBE Pa3HOTO YPOBHS MPOrPaMM MOATOTOBKHU U
NNepenoAroTOBKM CICHUAIIMCTOB.

8.2 Ilepeyens HEOOXOAMMOI0 MPOrPAMMHOI0 00ecedeHust

1. Onepanuonnas cucrema MS Windows.
2. NnTerpupoBannoe opucHoe npuinoxenne MS Office.
3. IIporpamMmHoOe obecrieueHue st OpraHu3aliy YIPaBIsSeMOro KOJUIEKTHBHOTO U 6€30MacHOro

AOCTYIIa B I/IHTCpHCT.

8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouHo-nipaBoBas cuctema «Koncynprant [1mrocy:
http://www.consultant.ru

2. DnextpoHHas 6ubanoreynas cucrema eLIBRARY.RU:
http://www.elibrary.ru

3. Undpopmanmonnas cucrema «EfqnHoe okHO JocTyna K 00pa3oBaTeIbHBIM pecypcam»:
http://window.edu.ru/window

4. PyOpukoH — KpynHeHIui sHIKKIoneanyeckuit pecypc Murtepuera:
http://www.rubricon.com/

5. AHHOTUPOBAHHBIN TeMAaTUYECKHI KaTajgor IHTepHET pecypcoB 1o (u3uke:
http://www.college.ru/

6. Karasor Hay4HBIX PECYpCOB:
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http://www.elibrary.ru/
http://window.edu.ru/window
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http://www.college.ru/

http://www.scintific.narod.ru/literature.htm

7. Bonbinas Hay4Has oubnmoreka:http://www.sci-lib.com/
8. EcTrecTBeHHO-HaY4HBII 00pa30BaTEIbHbIN MOPTAT:
http://www.en.edu.ru/catalogue/

9. TexHuueckasa OMOIMOTEKA:

http://techlibrary.ru/

10. ®usnyeckas SHIMUKIONEINA:
http://www.femto.com.ua/articles/

9. MarepuajibHO-TeXHHUYECKAasI 0a3a, HeoOXoaAuMAast Jifi §: OCYIIEeCTBJICHUS
00pa3oBaTeILHOIO Npolecca Mo AUCHUILINHE

Peanuzanus [Ipodwis mpeamnonaraeT HaaM4ue MHHHMAIBLHO HEOOXOAMMOTO JUIS pealln3alluu
0akaaBpCKOM MPOrpaMMBbl MIEPEUHsl MaTepUATbHO-TEXHUYECKOT0 00eCTIeyeHusI:

Ne MatepuabHO-TeXHHYECKOe 00ecTieYeHIE TUCIIUILTUHBI
Bun pabor
/1 (MomyJIsl) M OCHAIIEHHOCTD
1 JlexIMOHHbBIE 3aHATUS Jlekuuonnas aynutopust Ne209C, 315C, ocHaiieHHas
MPE3CHTAIIMOHHON TEXHUKON (HOCKa ydeOHas MarHUTHO-
MapKepHasi; npoekTop Epson EB-1776 W,
skpan Projecta SlimScreen;) u COOTBETCTBYIOIIUM
[IPOrpaMMHBIM obecrieucHrEM (Microsoft Windows 8,
10; Microsoft Office Professional Plus (Ne73—-AD®d/223-
®3/2018 Cornamenne Microsoft ESS 72569510).
2 [IpakTyeckue Aymuropust Ne 315C ocHamieHHass Tpe3eHTAIIMOHHOM
3aHATHUS TEXHUKOM (mocka yueOHas MarHUTHO-MapKepHasi;
npoekTop Epson EB-1776 'W; skpan Projecta SlimScreen;) wu
COOTBETCTBYIOLIUM POrpaMMHBIM obecrnieueHreM
(Microsoft Windows 8, 10;
Microsoft Office Professional Plus (Ne73—-AD®/223-®3/2018
Cornamrenrie Microsoft ESS 72569510).
3 JlaGoparopHble Jlaboparopust «ONTOANEKTPOHUKU U ONTUYECKON CBA3H»
3aHATHSA No325¢ ¢ axcniepuMeHTaIbHBIMU CTEHIAMH 110 U3YUYEHUTO
na3epoB, (OTONPUEMHHUKOB, OITPOHOB, MOJIYJISITOPOB,
naccuBHbIX 351eMeHTOB BOJIC, cBapke ONTHYECKUX BOJIOKOH,
pedIeKTOMETPHUUECKUMU U3MEPEHUSMU ¥ KOMITBIOTEPHBIM
CTEHJIOM C ONTUYECKOM JIMHUEN CBSI3U U BBIXOJIOM B UHTEPHET.
4 ['pynmossie Aynuropun:
(MHAMBUAYATHHBIC) 315c, 209c, 205¢
KOHCYJIbTAIINHU
6 Tekymuii KOHTPOJIb, Ayautopuu:
MIPOMEXYTOUHAS 209c¢, 205¢
aTTecTanus
7 CamocTosTenbHas Kabuner nns camocTosITeNbHOM paboOThl, OCHAIlEHHBIH
pabora KOMITBIOTEPHOM TEXHHMKOH C BO3MOXKHOCTBIO TOIKIIOUEHHUS K
cetn «MHTEpHETY», TPOrpaMMON SKPAHHOTO YBEIWYEHUS U
00€eCrevYeHHbIN TOCTYIIOM B JJEKTPOHHYI0 WH(GOPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA!
208c, 204c
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Penensus

Ha pabouyro nmporpammy quciuminHbl «b1.B.08 OnTosnekTpoHnka»
U CTYIeHTOB 4 Kypca HarnpasiaeHus moarotopku 03.03.02 dusuka (kBaaudukaius (CTCICHb)
"Gakanasp")

Pabouas mporpamMma BKIIIOUAeT CIEAYIOUIME pa3Jesibl: LI U 33Ja4d AUCLUIUIMHBI, MECTO
JTUCLUUIUIMHBL B CTPYKTYpPE OCHOBHOH 00pa3oBaTENbHOM NpPOTpaMMbl, TEpeueHb IUIAHUPYEMBIX
pe3yabTaTOB OO0YYEHUs MO AUCHUILUIMHE, COOTHECEHHBIX C TNIAHUPYEMBIMU PE3YyJIbTaTaMH OCBOCHUS
o0pa3oBaTeNnbHON MporpaMmbl, OOLIYIO0 TPYIOEMKOCTh IUCHUIUIMHBI, 00pa30BaTeIbHble TEXHOJIOTHH,
(GbOpMBI  MPOMEKYTOYHOM aTTECTallMM, OMHCAHHE Y4eOHO-METOAUYECKOT0, HH(POPMAIOHHOTO H
MaTepUaIbHO-TEXHUUYECKOTO obecriedeHust aucuumuimHel. Ilporpamma coorBerctByer OO,
pabodemy yueOHOMY IUIaHYy HAIPaBJICHUS O0OYICHUS.

PabGouass mporpamma moxarotoBku OakanaBpoB HampasieHus 03.03.02 ®usumka oTBeuaeT
cnenuduke Oyaymei mpodeccuoHanbHON ESTENbHOCTH BBIMYCKHUKOB, B TOM YHCIE CEPBHCHO-
9KCILTYaTaluOHHOM, pacueTHO-TIPAKTHIECKOM u HKCIEPUMEHTATBHO-HCCIIEI0BATEIHCKON
JeSITeTbHOCTH.

B paboueil mporpamMmme nucuuiuinHbl «ONTOANIEKTPOHUKAY» MPUBEIEHBI PUMEPHI OIEHOYHBIX
CPEICTB ISl MPOBEICHUS TEKYIIEro M IMPOMEXKYTOYHOIO KOHTPOJS M KPUTEPHUS OLEHKU YPOBHS
3HaHUI 00ydJarOUIIXCS.

B TemarmueckoM TUTaHE AMCUMIUIMHBI BBIICICHBI CIEAYIOIINE COCTABIISIONINE: JIEKIUH,
CEeMHUHApCKHe 3aHATHA, Ja0opaTOpHbIE PabOThl, a TaK)KE CaMOCTOATENbHas paboTa CTYAEHTOB, YTO
otBevaeT TpedoBanuio PI'OC BO.

B paboueit mporpamme mucuuIuimHb «ONTO3JEKTPOHHUKAY COAEPKAHUE COOTBETCTBYET
MOCTaBJICHHBIM MEJIsSIM OOYYEHHs, COBPEMEHHOMY YPOBHIO W TEHICHIMSIM pa3BUTHS HAYKH H
npousBojacTBa. CoiepkaHusi — paszfesioB  SIBISIOTCS  ONTHUMAJIbHBIMH B COOTBETCTBUE C
pacripesielleHUeM 10 BUAAM 3aHATUH M TPYJOEMKOCTH B uyacax. YeTrko chopMyIHMpoBaHbI
IUIAaHUpYEMbIE  pe3yabTaThl ~ OOy4deHMs: NpuoOpeTaemble  3HAHUS, YMEHHs, OO0ImMe ¢
npodeccuoHalbHbIe KOMITETeHIIMK. Pabouas mporpamMma HarpaBiieHa B IIeJoM Ha (opMupoBaHHe
MIPAKTUYECKUX HABBIKOB, PA3BUTHUS B CTYIEHTaX TBOPYECKOIO MOAXO0JIA U CUCTEMHOTO MBILIUICHUS,
JOCTHKEHUS HABBIKOB HCCIIE0BATENS U pa3padoTUyHKa.

Takum o6paszom, pabodasi mporpamma JTUCIUILIUHBI MOTHOCThIO cooTBeTCcTBYeT ®PI'OC BO 1
OCHOBHOM o0Opa3zoBarelbHOM mporpamMme To HampaBieHuto moarotoBku 03.03.02  dusuka
(xBamudukanus (cremenp) "OakamaBp") W MOXKET OBITh HCIONB30BaHA B Y4eOHOM MpoIlecce B

OI'bOY BO «KybaHckuii rocyJapCTBEHHbBIH YHUBEPCUTET.

Benymmit WHXXEHEP 000 «}OxHas aHAITUTAYECKAS
KOMITaHUS», KaHAUAAT (PU3NKO-MAaTEeMaTHUECKUX HAyK A.B. llleBuenko



Penensus

Ha pabouyro nporpammy auctuminHel «b1.B.08 Omnroanekrponnka
JUIs CTyZIeHTOB 4 Kypca HarnpasiieHus nmoAarotoBku 03.03.02 dwusuka (kBanudukaius (CTEIEHb)
"Gakanasp")

[IporpaMma TOATOTOBJICHA JIOIIEHTOM Kadeapbl ONTOAIEKTPOHUKH (PUBUKO-TEXHUUYECKOTO
¢akynprera PI'BOY BO «KyoI'Y» [lopom Buktopom CaBBryem.

Pabouas nmporpamma BKJIIOYAET CIEAYIOLIME pa3Jeibl: eI U 3aJadd JUCLUIUIMHBL, MECTO
JTUCHUIUIMHBL B CTPYKTYpe OCHOBHOM O0pa30BaTeIbHOW MPOrpaMMbl, MEpEUYeHb IUIaHUPYEMbIX
pe3yNbTaToB O0y4YEHHUS MO JUCHUILIUHE, COOTHECEHHBIX C IUIAHUPYEMBIMU PE3yJIbTaTaMH OCBOCHUS
00pa3zoBaTeNbHON MPOTPaMMBI, OOIIYI0 TPYAOEMKOCTh JUCHUIUIMHBL, 00pa30BaTeIbHBIE TEXHOIOTHH,
(GopMBI TIPOMEKYTOYHOW aTTECTAIlH, ONMCAaHHE Y4eOHO-METOIUYECKOT0, HH(OPMAIMOHHOTO |
MaTepUaIbHO-TEXHUYECKOTO 00eCTIeueHUs AUCIUILITUHBI.

B paboueit nporpamme AuCHUIUIUHBL «ONTOIEKTPOHUKA» YKa3aHbl MPUMEPHI OLEHOYHBIX
CPEACTB JJIsl KOHTPOJIS pe3yJbTaToB oOy4eHus. B TemMarnyeckoMm IJIaHe NUCHUILIMHBI  BBIICICHEI
CIIEAYIOIINE COCTABIIAIONINE: JICKIUH, JTaOOpaTOpHbIE, MPAKTHUYECKHE 3aHATUS M CaMOCTOSTEIbHAs
paboTa CTyIeHTOB, OTBeYarolue TpeOoBaHUSAM 00pa30BaTEILHOTO CTaHAAPTA.

PaGouass mporpamma moarotoBku OakamaBpoB Hampapienus 03.03.02 ®dwusumka oTBeyaeT
cnenupuke Oymymeil mpodecCHOHATBPHON NEATEIbHOCTH BBITYCKHUKOB, B TOM YHCIIE CEPBHCHO-
AKCILTyaTallMOHHOM, pacyeTHO-NPAKTUYECKOM u JKCIIEPUMEHTAIIbHO-UCCIIE10BATEIbCKON
JESATEIBHOCTH.

OO0pa3oBarenbHble TEXHOJIOTUN XapaKTepU3yIOTCs HE TOJBKO OOIIENPUHATHIMU (hOpMaMHU, HO
U BBINOJIHEHUEM JIOTIOJIHUTENbHBIX 3a/1aHNi B 1a0OpaTOPHBIX paboTax.

Takum o6pazoM, pabouasi mporpamma JUCHUTUTAHEI TOJTHOCThIO cooTBeTcTBYeT ®I'OC BO 1
OCHOBHOH o0Opa3oBaTeNpbHONW mporpaMMe Mo HampasieHuto noaroroBku 03.03.02  duswuka
(xBamudukanus (cremenp) "OakamaBp") U MOXKET OBITh HCIONB30BaHA B Y4eOHOM TMpoIlecce B

®I'bOY BO «KybaHckuil rocy1apcTBEHHBIH YHUBEPCUTET.

3aBenyrouuii kadeapoit parnopu3nKi 1 HAHOTEXHOJIOT U
¢usuko-rexunyeckoro gaxynprera DI'bOY BO «KyoI'Y»,
JOKTOp (PU3NKO-MAaTEMAaTUIECKUX HaYK, Ipodeccop I'.®. KonbiTOB



