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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. 3yyeHue CTyaeHTaMH OCHOBHBIX MPUHIUIIOB MOCTPOCHUS BOJOKOHHO - ONTHYECKUX
YCTPOUCTB M cucTeM cOopa, mepeaayd U oOpabOTKM M3MEPUTENbHOM HMHPOPMALUU; U3YyUECHHE
(U3NYECKUX OCHOB U3MEPEHUS BO3MYIIECHHUN PA3INYHON MPUPOJIBI C TOMOILBIO BOJIOKOHHO - ONITHYECKUX
JATYMKOB; BOIPOCOB pacyeTa XapaKTePUCTUK TAKUX JATYMKOB U IMyTEeH yIyUIIEHUS STUX XaPaKTEPUCTHUK.

1.2. 3agauy AUCHUILIUHBI

1. U3yuenue siBneHuid U 3¢PeKTOB B 00JIaCTH BOJOKOHHON ONTHKH, a TaKKe B 00JacTu
MPOCKTUPOBAHMS, TEXHOJOTHH U IKCIUIyaTallMH BOJIOKOHHO-ONTHYECKUX JJIEMEHTOB, YCTPOWCTB U
CHCTEM.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Hnnexce nuciummmasl: b1.B.J1B.04.01.

PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccnonanbHble KOMIETEHIIUH
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[TKP-1. CriocoGeH K pa3BUTHIO
KOMMYTAI[HOHHBIX MOJICHCTEM U
CeTeBbIX M1aThOopM, ceTei
repeavy JIaHHbIX,
TPaHCIOPTHBIX CETeH U ceTe
panuoaoCTyIa, ClIyTHUKOBBIX
CHCTEM CBSI3U

IIKP-1.1. 3HaeT npUHIUIIBI
TOCTPOCHUS U PabOTHI CETEH CBS3H U
MPOTOKOJIOB CUTHAIIN3AIINH,
CTaHJAPTHI KAYeCTBa Nepeaadn
JIaHHBIX, T0JI0Ca U BUJEO,
TIPUMEHSIEMBIX B OpPTaHU3AIHA CETH
CBSI3U; 3aKOHOJIATENILCTBO Poccuiickoit
®denepanuu B 0011aCTH CBSI3H,
TIPUHIUIIBI PA0OTH U apXHUTEKTypa
pa3IHYHBIX TeONH(OPMAITHOHHBIX
CHCTEM.

3HaeT OCHOBHBIE MPUHIMITBI PAOOTHI U XapaKTEPUCTHKH
BOJIOKOHHO-ONITHYECKHUX JaTYMKOB M U3MEPHUTEIIbHBIX
CHCTEM PA3INYHbIX GU3UYECKUX BO3/EHCTBUIA;
YCTPOICTBO, MPUHIUIIEI PA0OTHI U XapaKTEPUCTUKU
COBPEMEHHBIX BOJIOKOHHO-OITHYECKUX JIA3EPOB.

[IKP-1.2. YMmeet ananu3upoBaTh
CTATUCTUYECKUE apaMeTphl Tpaduka,
IPOBOJMTH pacueT uHTepdeiicoB
BHYTPEHHUX HaIpPaBICHUN CETH,
BBIPa0aTHIBAaTh PEIICHUS 10
OIIEPaTUBHOMY
HepeKOH(UTYPUPOBAHHUIO CETH,
HU3MEHEHUIO IapaMeTPOB
KOMMYTAI[OHHOI NOACUCTEMBI,
CeTeBbIX IIAT(HOPM U 000pyIOBAHUS
HOBBIX TEXHOJIOTHI; U3MECHATD
apaMeTpbl KOMMYTAllMOHHOM
HOJCUCTEMBI, MapIIPyTU3ALUH
Tpaduka, IPOIUCKH KOJOB
MapIIpyTH3aLHUU, OPraHU3aLUuH HOBBIX
U PACIIUPEHUN UMEIOLIHUXCS
HAalpaBJIeHU CBSI3HU.

Vmeer MPOBOAUTH KOMIIBIOTEPHOC MOACIIUPOBAHUE U
IMPOCKTUPOBAHNEC BOJIOKOHHO-ONITUYCCKUX KOMIIOHCHTOB,
yCTpOﬁCTB " CUCTEM, a TAaK)KEC UMETH MPEACTaBJICHUEC O
METOJax UX KOMHLIOTCpHOﬁ OITUMM3alluU.

[IKP-1.3. YMmeer ananm3upoBaTh
CTAQTHCTUKY OCHOBHBIX ITOKa3aTeneit
3G GEKTUBHOCTH PAAUOCUCTEM H
CHCTEM Ilepeaunl JaHHBIX,
pa3pabaThIBaTh MEPOIPHUSATHS IO HX
MIOAIEPKaHUIO Ha TPeOyeMOM YpOBHE,
BBITIONHSTDH PacyeT MPOIyCKHOM
CIOCOOHOCTH ceTe
TEJIEKOMMYHHUKaLUH.

3HaeT OCHOBHBIE 3aKOHBI U COOTHOIIIEHHS BOJTHOBOM
OIITHKH U ONTHKH HAIPABIIIOMINX TUIIEKTPHIECKIX
CTPYKTYP; OCHOBBI (PU3UKH B3aMMOAEHCTBHS CBETA CO
Cpenol M OCHOBBI HETMHEHHON ONTHKH B MPIIIOKEHUH K
OIITHYECKUM HAINPABISIOIIIM CTPYKTYPaM.

TIKP-1.4. Birageer HaBBIKaMHU
pPa3paboOTKU CXEMbI OPraHU3aLUH
CBSI3H M MHTETPALMA HOBBIX CETEBBIX
9JIEMEHTOB, MOCTPOCHUS U
pacIIMPEHHsT KOMMYTAIlMOHHOM
MOZICUCTEMBI M CETEBBIX TIATHOPM,
paboTHI HA KOMMYTallHOHHOM
000pyTOBaHUHU TI0 0OECTICYCHHTO
peanu3anuy yCeiyr, pa3BepThIBAHAIO
000pyIOBaHUs CEPBUCHBIX IIATHOPM,
000pyI0BaHUs HOBBIX TEXHOJIOTHIT Ha
CETH, BBIIOJHEHHUIO IUIAHOB O
PACIIMPEHUIO CYIIECTBYIOIIETO
000pyJOBaHUs CETEBBIX IUIATHOPM H
HOBBIX TEXHOJIOTHIA.

BnaneeT HaBbIKaMH pacyeTa, IPOCKTUPOBAHUA U
KOMIIBIOTEPHOI'0 MOACIIUPOBaHUA BOJIOKOHHO-OIITUYECKUX
OJIEMCHTOB U yCTpOfICTB; HaBbBIKaMH HpaKTH‘IeCKOﬁ pa6OTI)I
C BOJIOKOHHO-OIITUYCCKUMMU DJIEMCHTAMMU.

TIKP-1.5. Bnageet HaBBIKaMHu
CONPOBOXKJICHUS TeOMH()OPMALIMOHHBIX
0a3 JaHHBIX 10 CETH PaHOI0CTYIIa,
MHPOPMAIIMOHHOW TTOAICPIKKU
pacyeToB paaroIOKpPHITHS,
panuopeselHbIX M CIIYTHUKOBBIX Tpacc
U YaCTOTHO-TEPPUTOPHAIIBHOTO
IUTAHUPOBAHUS B YACTH
HCTIOJIb30BaHUS KapTorpaduieckon
HHPOPMAIHH.

Brnaneet HaBbIKaMu pabOTHI 1a00PATOPHEIME MAKETAMH
Pa3IMYHBIX BOJIOKOHHO-OITHYECKUX IPUOOPOB U C
KOHTPOJIbHO-U3MEPUTENBHOH anmapatypoi.
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TIKP-4. CiocoGHOCTh
OCYILECTBIISATh MOHUTOPHHT
COCTOSIHHSI U TIPOBEPKY
KayecTBa paboThl, TPOBEICHHE
HU3MEPEHHI ¥ JUATHOCTHKY
OIIMOOK M OTKA30B
TEJIEKOMMYHHKAIIHOHHOTO
000pyI0BaHHUs, CETEBBIX
YCTPOKCTB, MPOrPaAMMHOTO
oOecrieueHust
MHPOKOMMYHHUKAIMN

IIKP-4.1. 3HaeT METOAMKY U CpeCTBa
HU3MEPEHHH, UCTIOJIb3yEeMbIE IS
KOHTPOJISL KauecTBa paboThI
000py/I0BaHUs, TPAKTOB ¥ KaHAJIOB
nepeadn, porpaMMHoe odecredeHue
000pyI0BaHus, TOKYMEHTAIHIO 1O
CHCTEMaM KauecTBa paboThI
MIPENPUITHI CBA3U.

Brnaneer HaBbIKaMu pacueTa, IPOEKTUPOBAHUS U
KOMITBIOTEPHOTO MOJIETTMPOBAHHS BOJIOKOHHO-ONTHYECKUX
3JIEMEHTOB U YCTPOMCTB.

[IKP-4.2. YMmeet ananu3upoBaTth
PE3yJIbTAThl U YCTaHABJINBATh
COOTBETCTBHUE MApaMETPOB PabOThI
000pyIOBaHUS ICHCTBYIOIINM
OTpacJICBBIM HOpMaTUBaM.

‘VYMeeT 1monb30BaThCs CIIpaBOYHBIMHU JAaHHBIMU I10
BOJIOKOHHO-ONTHYECKUM KOMIIOHEHTaM U IIpudopam mpu
IMPOCKTUPOBAHNHN I/IH(I)OKOMMyHI/IKaI_[I/IOHHI)IX CHCTEM U
ceTell CBA3HU, COIOCTaBIISIsI OCOOCHHOCTH XapaKTEePUCTHK
TaKUX KOMIIOHEHTOB U MPUOOPOB.

TIKP-4.3. Bnageet HaBBIKaMU
HWHCTPYMEHTAIbHBIX H3MEPEHHIA,
HCTIOJIb3YEMBIX B 00JIaCTH
TEJIEKOMMYHHUKAIIUH, U OLICHKU HX
COOTBETCTBHUS TEXHHUECKHM HOpMaM U
rnapameTpam 000py/I0BaHHS U KAHAJIOB
nepeayn YCTAHOBICHHBIM
9KCIUTYyaTallMOHHO-TEXHUUECKHM
HOpMaM, BEJICHHUS JOKYMEHTALIUH 10
pe3yJbTaTaM H3MEpeHHIA.

Bna;[eeT HaBbIKaMM YTCHUA U I/1306pa)KeHI/I$[ CXEM
BOJIOKOHHO-ONITUYECKUX CUCTEM U CETEH Ha OCHOBE
COBpeMeHHOﬁ 3JIEMEHTHON 0a3bl BOJJOKOHHOM OIITHKH.

ITKC-1. CiocoO€eH BBITOIHATD
pacyer U poeKTHPOBAHUE
JJIEMEHTOB U YCTPOICTB
MH(POKOMMYHHUKAIIMOHHBIX
CHCTEM B COOTBETCTBHH C
TEXHUYCCKUM 3aJaHUEM C
HCTIOJIb30BAaHUEM CPEIICTB
aBTOMaTH3aLUN
MPOSKTUPOBAHMUSI

[KC-1.1. 3naeT npuHUMIIBL
MIOCTPOCHUS U PYHKIIMOHUPOBAHUS
OCHOBHBIX y3JIOB OKOHEYHOI 1
JIMHEHHOM anmaparypbl ONTHYECKUX
HU(POBBIX TEIEKOMMYHUKAIIMOHHBIX
CUCTEM TIepeiayun, a TAKKe
TEXHOJIOTUHM MYJIbTUILICKCUPOBAHHUS,
ucnosbszyemsie B [IBOCII. 3naet BuzbI
CHCIMAT3UPOBAHHON H3MEPUTEIHHON
anmapaTypbl, OTPaclieBbIe CTAHAPTHI
cBsi3u U pexomengamu MCO-T, a
TaKXKe TEPMHUHOJIOTUIO ONTHUECKUX
TEJIEKOMMYHHUKAIUOHHBIX CUCTEM
nepeaavn

3HaeT NPUHLUIIBI TIOCTPOEHUS U IPOEKTHPOBAHUS
BOJIOKOHHO-OIITHYECKUX KOMIIOHEHTOB, YCTPOUCTB U
CHCTEM, 4 TAKXKE UMETH NPEJCTABIECHUE O METOJIAX UX
KOMIIBIOTEPHOH ONTUMU3ALUH. 3HAET BUIbI
CIEeLUATN3MPOBaHHON U3MEPUTENBHOMN anmnaparypsl,
OTpacieBble CTaHAAPTHI CBA3H U pexomenaanuu MCO-T, a
TaK)X€ TEPMHUHOJIOTHIO ONITHYECKUX
TEJIEKOMMYHHKALMOHHBIX CUCTEM IEepeNadH.

[IKC-1.2. Ymeer nosib30BaThCst
CNIPaBOYHBIMH XapaKTEPUCTHKAMH IIPH
IIPOEKTHPOBAHUH CETeH JOCTyIa U
TpaHcnopTHbIX ceTeit ECO PO. Ymeer
coOuparth, aHATU3UPOBATH UCXOIHBIE
JaHHbIE ¥ KBATH()UINPOBAHHO
IIPOBOJUTH PAacueThl Hanbonee
Ba)KHBIX [TApaMeTPOB IU(POBEIX
BOJIOKOHHO-ONTHYECKUX JINHEHHBIX
TPaKTOB. YMEET TEOPETUUECKHU U
9KCTIEPHMEHTAIILHO OI[CHUBATD
KauecTBO Iepefadd HHGOPMaIUH o
1 (POBEIM BOJIOKOHHO-ONTHIECKHM
JIMHENHBIM TPaKTaM

‘VMeeT monb30BaThCs CIIPAaBOYHBIMHU JAaHHBIMHU I10
BOJIOKOHHO-ONTHYECKUM KOMIIOHEHTaM U IIpudopam Ipu
IIPOCKTUPOBAHUHN I/IH(I)OKOMMyHI/IKaL[I/IOHHBIX CHUCTEM U
ceTel CBA3H, COIOCTAaBIIISI OCOOEHHOCTH XapaKTEePUCTHK
TAaKUX KOMIIOHEHTOB U MPUOOPOB.

IIKC-1.3. Bnageet HaBBIKaMU paOOTHI
CO CIELUAIU3UPOBAHHONW KOHTPOJIBHO-
HU3MEPUTEILHON amnmnapaTypou,
HCTIOJIB3YEMON B ONTHYECKUX

U (POBBIX TENEKOMMYHHKAITHOHHBIX
cucreMax. BiageeT roToBHOCTBIO K
CO3JJaHUIO YCIIOBUH JUISl pa3BUTHS
poccuiickoit HHPPaCcTPYKTYpHI CBSI3H,
obecrieueHns ee HHTETPaLuy ¢
MEXYHAPOIHBIMHU CETSIMHU CBSI3H.
Bnaneer roToBHOCTBIO COAECICTBOBATH
BHE/IPEHUIO NEePCHEKTUBHBIX
TEXHOJIOTUH ¥ CTaHIApTOB B 00IaCTH
OINTHYECKOH CBA3M

Bnaneer HaBbikamMu paboThI CO CrIEIMANU3UPOBAHHON
KOHTPOJIbHO-U3MEPUTEIIbHON annapaTypoi, HCIoabp3yeMoit
B ONTHUYECKUX LHU(PPOBBIX TEIEKOMMYHUKAIMOHHBIX
cucremax. BiajieeT roTOBHOCTBIO K CO3JJAHUIO YCIIOBUH
IUTSL Pa3BUTHS POCCUICKON HH(PACTPYKTYPHI CBA3M,
o0ecriedeH s ee HHTETPaIii ¢ MEeKIyHAPOIHBIMH CETSIMU
CBsI3U. Biajgeer roroBHOCTBIO COEHCTBOBATH BHEIPEHHIO
MEPCIIEKTUBHBIX TEXHOJIOTHI U CTaHAAPTOB B 00JaCTH
OINTHYECKOI1 CBA3M.
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4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacOB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
1 HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHUuecKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUIUIMHBI 110 BUJAaM y4eOHOU EATEIbHOCTU MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI ITO BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero |Cemectpsl
4acoB 7 cemectp

Bupl yaeOHOI 1esITeIbHOCTH

KonTakTHas ayniuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 58 58
JIeKIIMOHHbBIE 3aHATUS 28 28
IIpaxkTHueckue 3aHATHSA 18 18
JlabopatopHbie 3aHATHS 12 12
CamMocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 86 86
BHeayIMTOpHAasi padoTa 00y4awIMXxcs ¢ npemnoaaBaresjieM, BCero
IToaroroBka K 3a4eTy ¢ OLEHKON 26 26
[ToaroroBka K TECTUPOBAHUIO 18 18
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 18 18
Hanmcanue otueta no naGopaTtopHoii padote 24 24
O0mas Tpy10eMKOCTD (B yacax) 144 144
Oo0wmas TpygroeMkocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHIIMHBI
5.1. Pa3nennl (TeMbl) JUCUMILIMHBLI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpyKkTypa IUCHUIUIUHBI MO pas3zienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6mmma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

Jlek. Cawm. Bcero
[Ipak. | Jla6. dopmupyembie
HasBanus pasnenoB (TeM) TUCHUTIINHEI | 3aH., pab., | yacos (6e3
3aH., 4 | pal. KOMIIETEHIINH
q q 9K3aMEHA)
7 cemecTp
1 Benenune. Knaccudukarus 1 - - 4 5 IIKP-1, IIKC-1
BOJIOKOHHO - ONITHYECKUX MPUOOPOB U
CHCTEM.
2 OnTHYeCcKHe KOMIIOHEHTHI 5 3 4 20 32 IIKP-1, TIKC-1,
BOJIOKOHHO-OINITUYECKUX JAaTYUKOB. [1IKP-4
3 BOJIOKOHHO-ONTUYSCKUE JaTYUKU ¢ |5 3 4 20 32 IIKP-1, IIKC-1,
BOJIOKHOM — JIMHUEH NIEpPEeIadu. ITIKP-4
4 BOIOKOHHO-ONTUYECKHE JATYUKUA C |5 3 4 20 32 IIKP-1, IIKC-1,
BOJIOKHOM - YyBCTBUTEIIbHBIM [TKP-4
AJIIEMEHTOM.
5 Bo1oKOHHO - ONITHYECKHE 3 3 - 6 12 IIKP-1, TIKC-1
THPOCKOTIBI.
6 BoJiokoHHBIE J1a3epbl 3 3 - 8 14 [IKP-1, [TKC-1
7 BOIOKOHHO - OITHYECKHE 6 3 - 8 17 IIKP-1, IIKC-1
HU3MEPUTEIIbHBIE CUCTEMBI
Uroro 3a cemectp|28 18 12 86 144
Uroro|28 18 12 86 144
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5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0iwHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUINHBI (B T.U. IO JICKIIHSIM)

HasBanus paznenos (Tem)
JVCIUATUTHHBI

Coneprxanue pasziesoB (Tem)
JUCIUTIIAHBI (B T.Y. 11O JICKIIHSM )

TpynoemkocTb
(JIeKITMOHHBIC
3aHATHSA), 4

dopmupyembie
KOMIIETEHIINH

7 cemecTp

1 Brenenue.
Knaccudukanus
BOJIOKOHHO - ONTHYECKHX
puOOPOB U CUCTEM.

Lenb u copepkanue Kypea, ero CBs3b ¢
JIPYTHUMU TUCHUILUTMHAMH, OCHOBHAS U
JIOTIOJTHUTEIIbHAS TUTEPATYPA.
Krnaccudukanus BOJIOKOHHO-ONTUYECKUX
cuctem. Kiaccudukanus BOJTOKOHHO-
ONTHYECKHUX JATYHKOB T10
(YHKIMOHATLHOMY Ha3HAUYEHUIO
BOJIOKOHHO-ONITUYECKOTO TPAKTa U
METO/IaM MOJYJISILIUU OITUYECKOTO
U3JTyYCHHS.

TIKP-1, [TKC-1

Hroro

2 Ontuueckue
KOMIIOHEHTHI BOJIOKOHHO-
ONTHYECKUX JAaTUUKOB.

Bonokonnsie ceetoBobl (BC): BC ¢
JTBOMHBIM JIy4eTIPEIOMIICHHEM;
HekBapleBbie BC, ocobeHHOCTH
(hU3MYECKUX CBOWCTB U XapaKTEPUCTUK
BC a5t BOIIOKOHHO-ONITUYECKUX
JaTYMKOB.JlennuTeNnn CBETOBBIX MYYKOB,
CYMMAaTOpbI, HallPaBJICHHbIE OTBETBUTEIH,
MOJIIPU3ATOPHI, ONTUYECKNE BEHTHIIH,
(azoBble mnacTHHKU. HTErpagbHO-
ONTUYECKHE UHTEP(HEPOMETPHI,
MOJYJISITOPBl MHTEHCUBHOCTH CBETA U
(hazoBbIe MOIYISTOPHI, DIIEMEHTHI TSI
CIBHTa YacTOTHI CBETA.

[IKP-1, ITIKC-1

Hroro

3 BOJIOKOHHO-OIITHYECKHE
MATYUKA C BOJIOKHOM —
JIMHHUEHN nepeaavu.

JIaTYMKN aMIUTATYTHOTO THIIA JJIsT
W3MEPEHUS TEMITEPATyPhl, MEXaHHYECKUX
BEJIMYUH, KOHIICHTPALUU XUMHUECKUX
BellecTB. JlaTunku moJsIpru3aliuOHHOTO
THUIA JUI U3MEPEHUS] MATHUTHOTO TTOJIS,
HANPSHKEHHOCTH YJIEKTPUYECKOTO TIOJIS,
JIaBJICHUS U yCKOpeHus. JlaTunku Ha
OCHOBE CJIBHT'a YaCTOTHI CBETA IS
M3MEPEHUs] CKOPOCTH TBEPIBIX TEJ,
CKOPOCTH CHIITYYHX HIIH KUJIKHX BEIIECTB.
CXeMblI IOCTPOCHUS, OCHOBHBIC
XapaKTePUCTHKH, (OyHKIIHA
npeoOpazoBaHus, 001aCTH MPUMEHEHUS
JATYNKOB C BOJIOKHOM - JINHUCH
nepeaayu.

ITKP-1, IIKC-1

Hroro
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4 BOJIOKOHHO-OIITHYECKHUE
JATYUKH C BOJIOKHOM -
YyBCTBUTEIBHBIM
3JIEMCHTOM.

JlaT4uKy ¢ UCTIOJIb30BAaHUEM MOAYJISLIUN
MOTEPH JJIs1 U3MEPECHHUS
MHUKpPOIIEpEMEIIEHUH, JaTYUKU HA OCHOBE
3¢ deKTOB TFOMHHECIICHIINU. BoaokoHHO-
ONTUYECKUE OPATTOBCKUE PEIICTKHU H
JTATYMKU HA UX OCHOBE. JlaTunku Ha
OCHOBE UHTEeP(DEpPEHITNH CBETA.
WNuTtepdepomerpudeckue cxembl Maxa -
Lennepa, Maiikenscona, ®abdpu — [lepo.
CxeMbl IOCTPOEHUS, OCHOBHBIE
XapaKTePUCTUKH, PYHKIIHH
peoOpa3oBaHus U 001aCTH TPUMCHCHUS.

[IKP-1, ITIKC-1

Hroro

5 BoJIOKOHHO -
ONTUYECKUE TUPOCKOIIBI.

Dddext Canbsika, OCHOBHBIE CXEMBI
Ja3€PHBIX U BOJIOKOHHO — ONTHYECKHUX
TUPOCKOTIOB, OCHOBHBIE XapaKTePUCTUKU
Y METOJIbI UX YITYUILIEHUS, METObI
MOBBIIIEHUS YyBCTBUTEIBHOCTH U
CHIDKEHHUs yMoB. [IpuMepsl peanuzanuu
BOJIOKOHHO-ONITHYECKUX THPOCKOIIOB,
OCHOBHBIE OCOOEHHOCTH U
XapaKTePUCTHKU peaTbHBIX MPUOOPOB.

[IKP-1, ITIKC-1

Hroro

6 BonokoHHbIE Ja3epbl

Hcropust pa3BUTHS BOJIOKOHHBIX Ja3€pOB.
Oco0eHHOCTH KOHCTPYKILIHUU U OCHOBHBIE
XapaKTePUCTUKU COBPEMEHHBIX
BOJIOKOHHBIX JIA3€POB CpeTHEN U OOJIBIITON
MotHocTH. [TpunHnun padoTsl,
0COOCHHOCTH KOHCTPYKIIMH, OCHOBHBIE
XapaKTePUCTUKU BOJIOKOHHBIX
paMaHOBCKUX J1a3€pOB.

ITKP-1, IIKC-1

Hroro

7 BOJIOKOHHO -
OIITHYCCKHUC
I/I3MepI/IT€JII)HI>I€ CUCTCMBI

Nneonorus nocrpoenus
KBa3MpaCIpeAEICHHBIX BOJIOKOHHO-
ONTUYECKUX CUCTEM JJIsi UBMEPEHUS
XapaKTEPUCTHUK pacIpeeaeHus
BO3MYILIEHUS 1O MyIomaau. Tunossie
YYBCTBUTEJIbHBIE AIEMEHTHI U IPUMEPHI
peanu3anuy BOJIOKOHHO-ONTHYECKUX
U3MEPUTENIbHBIX CUCTEM
KBazupacrnpeaeaeHHoro tuna. [IlpuHnunst
[IOCTPOEHHUS pacpeesIEHHbIX
BOJIOKOHHO-ONITUYECKUX U3MEPUTEIBbHBIX
cucteM. BoJIOKOHHO-ONTHYECKHUE JaTUUKU
pacnpenenenus Bo3myiuenus. [Ipumepsl
peau3alyy U XapaKTepUCTUKH
BOJIOKOHHO-ONITUYECKUX U3MEPUTEIBbHBIX
CHCTEM pacIpeAEICHHOrO TUIIA.

[IKP-1, ITIKC-1

Hroro

Hroro 3a cemectp

28

Hroro

28
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5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HaunMmeHnoBaHue npakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Ta6ymma 5.3 — HauMeHoBaHME NMPAKTHYECKUX 3aHATHH (CEMHUHAPOB)

Ha3Banus pasznenos (tem) | HaumenoBanue npaktudeckux 3ausatuii | TpyaoeMkocTs, | DopMupyemsbie
JUCITUTUTIHBI (cemuHapoB) q KOMITCTCHITHT
7 cemecTp
2 Onruyeckue Meroauku pacuera XapakTepUCTHK 3 [IKP-1, ITIKC-1
KOMIIOHEHTBI BOJIOKOHHO- | JUCKPETHBIX ONTUYECKUX JIEMEHTOB
ONTUYECKUX JTATYUKOB. BOJIOKOHHO-ONTHUYECKUX YCTPONCTB:
MOJISIPU3AaTOPOB, (Ha30BBIX IJIACTUHOK,
ONTUYECKUX U30JISTOPOB.
Hroro 3
3 BonokoHHO-onTHYecKHE |PacdyeTr OCHOBHBIX apaMeTpoB 3 [IKP-1, ITIKC-1
JATYUKU C BOJJOKHOM — BOJIOKOHHBIX CBETOBOJIOB, TAPAMETPOB
JUHUEHN NIepe1ayn. YyBCTBUTEJIBHBIX 3JIEMEHTOB
MOJISIPU3ALMOHHO-BPAILIATEIBHOTO TUIIA,
XapaKTEPUCTUK JATYHKOB.
Htoro 3
4 BosiokoHHO-oINTHUYECKKE |PacdeT XapakTepucTHK BOJOKOHHBIX 3 ITIKP-1, IIKC-1
JATYUKH C BOJIOKHOM - OpAITOBCKUX U JUITMHHONEPUOIHBIX
YYBCTBUTEIbHBIM PELIETOK, BCTPOECHHBIX
AIIEMEHTOM. unreppepomeTpoB Padpu-Ilepo.
Hroro 3
5 BosokoHHO - onTudeckue | Pacuer xapakTepuCTUK BOJOKOHHBIX 3 [IKP-1, ITIKC-1
TUPOCKOTIBI. unTeppepomerpoB CaHbsiKa, KaK
JATYUKOB YTIIOBOW CKOPOCTH OOBEKTA.
Hroro 3
6 BoiokoHHBIE na3epsl Pacuer xapakTepUCTHUK 3JIEMEHTOB 3 [IKP-1, ITKC-1
BOJIOKOHHBIX JIa3€POB.
Htoro 3
7 BonokoHHO - onTu4eckue | Pacuer XxapakTepucTUK BOJTOKOHHBIX 3 ITIKP-1, IIKC-1
M3MEPUTEIIbHbIE CUCTEMBl | U3BMEPUTENIbHBIX CUCTEM
KBa3upacnpeaeneHHoro u
pacnpeesIeHHOro THIIA.
Hroro 3
Uroro 3a cemectp 18
Hroro 18
5.4. J1aGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tabnuia 5.4 — HaumeHoBanue 1a00paTOpHBIX padboT
HasBanus paznenos (Tem) HaumenoBanue nmadoparopusix | Tpymoemkocts, | Dopmupyembie
JTUCITUTUTUHBI pabot q KOMITETCHIINH
7 cemecTp
8
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2 OnTrueckue komnoneHnTsl | MccnenoBanue spdexkruBHOCTH 2 [TIKP-4, TIKC-1
BOJIOKOHHO-OIITHYECKUX BBOJIa CBETA B BOJIOKOHHBIN
JIaTYHUKOB. CBETOBO/]I
UccnenoBanue 3¢ HEeKTUBHOCTH 2 [TKP-4, [TKC-1
BBOJIa CBETA B IJIaHAPHBIN
BOJTHOBO/I.
Hroro 4
3 BOJIOKOHHO-OIITUYCCKHUE HccnenoBanne BOJIOKOHHO — 2 I[IKP-4, IIKC-1
JIATYUKHU C BOJJOKHOM — JIUHHUEH | ONTHYECKOTO JaTIMKA
nepeaayu. MHUKpPOIIEpEMEIICHUN HAa OCHOBE
MOJIMMEPHOTO OMTUYECKOTO
BOJIOKHA.
Hccnenosanne onTuyeckoro 2 IIKP-4, TIKC-1
JTaTYNKa JTUHEHHOTO TIEpEMEIICHHS
00BEKTa, IOCTPOCHHOTO 110 CXeMe
ONTHYECKOTO 30H/1a.
Hroro 4
4 BOIOKOHHO-ONTUYCCKHE HccnenoBanne COCTOSTHUS 4 I[IKP-4, IIKC-1
JIATYUKHU C BOJJOKHOM - MOJISIPU3AIMH J1a3€PHOTO
YyBCTBUTEIBHBIM 3JIEMEHTOM. |M3IIyYCHHS B IOJIUMEPHOM
BOJIOKOHHOM CBETOBOJIC.
Htoro 4
Hroro 3a cemectp 12
Hroro 12

5.5. KypcoBoii npoexkT / kypcoBasi pabora

He npeaycmoTpeHo yueOHBIM MIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThL, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHLIMU IPEICTABIICHBI B

Tabnure 5.6.
Tabauia 5.6 — Buabl caMocTosITeNsHOM paboThl, TPYA0EMKOCTh B (pOpMHUpyeMble KOMIETSHIIMH
Bunsl
HazBanus pasnenoB (Tem) CAMOCTOSTENLHOI TpynoemkocTs, | PopMupyembie Dopmbl
JUCIUTIAHBI q KOMIETEHIINU KOHTPOJIS
paboThl
7 cemecTp
1 BBenenwue. ITonroroBka K 3aueTy 2 IIKP-1, IIKC-1 |3a4ét c oreHKoit
Krnaccudukanus C OILIEHKOH
BOJIOKOHHO - OITHYECKUX |[TonroroBka K 2 [TKP-1, I[IKC-1 | TectupoBaHue
MpUOOPOB U CUCTEM. TECTHPOBAHUIO
Htoro 4
2 OnTuyeckue ITonroroBka k 3aueTy 4 IIKP-4, IIKC-1 |3a4ét c oreHKoit
KOMITOHEHTHI BOJIOKOHHO- |C OIEHKOM
ONTHYCCKUX JAaTUYUKOB. ITonaroroBka K 2 [TKP-4, [IKC-1 | TectupoBaHue
TECTUPOBAHUIO
ITogroroska k 6 [1IKP-4, IIKC-1 | JlaGopaTopHas
nabopaTopHOit pabota
pabote, HarMcCaHue
oTuera
Hammcanwne oryera nmo 8 IIKP-1, IIKC-1 OTuer no
nabopaTopHoO# paboTe nabopaTopHOU
CornacosaHa Ha noprtane Ne-58286 pabotre g
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3 Bonokonno-ontuueckue |IloaroroBka k 3auery 4 [TKP-4, [IKC-1 |3a4éT c orneHKOM1
JIATYUKHU C BOJJOKHOM — C OIIEHKOM
JIMHUEH TIepeavn. ITonroroBka K 2 [TKP-4, [IKC-1 | TectupoBaHue
TECTUPOBAHUIO
ITogroroska k 6 [1IKP-4, IIKC-1 | JlaGopaTopHas
n1abopaTopHOi pabota
paboTe, HanucaHUe
oT4eTa
Hammcanne oryera nmo 8 IIKP-1, IIKC-1 OTuer no
nabopaTopHo# paboTe nabopaTtopHoOi
pabote
HTtoro 20
4 BonokonHo-ontuueckue |Iloaroroska k 3auery 4 IIKP-4, IIKC-1 |3au4ér c oneHkoi
JIATYHKHU C BOJJIOKHOM - C OIIEHKOM
1YBCTBUTCIIBHBIM IloaroroBka k 2 [IKP-4, [IKC-1 | TectupoBanue
SJIEMCHTOM. TECTUPOBAHHUIO
[ToaroToBka k 6 ITKP-4, [TIKC-1 | JlaGopaTopHas
nabopaTopHOH pabora
paboTe, HaNTMCaHUE
oT4eTa
Hanucanue otuera 1o 8 IIKP-1, IIKC-1 OrtueT 1o
nabopaTopHoii paboTte nabopaTopHOIH
pabote
Hroro 20
5 Bo1OKOHHO - [ToaroroBka K 3auery 4 IIKP-1, IIKC-1 |3auét ¢ omneHkoit
ONTHYECKHE THPOCKOIIBI.  |C OIEHKOU
ITogroroska k 2 IIKP-1, IIKC-1 | TectupoBanue
TECTUPOBAHUIO
Hroro 6
6 BonokoHHbIE Ja3epbl [ToaroroBka K 3auery 4 IIKP-1, IIKC-1 |3auét ¢ omneHkoit
C OIICHKOM
IloaroroBka k 4 [IKP-1, [IKC-1 | TectupoBanue
TECTUPOBAHUIO
Hroro 8
7 BOJIOKOHHO - [ToaroroBka K 3auery 4 IIKP-1, IIKC-1 |3auér ¢ omneHkoit
ONTHYECKHUE C OIICHKOM
HU3MCPUTCIIbHBIC CUCTEMBI  |[IoaroroBka K 4 [IKP-1, [IKC-1 | TectupoBanue
TECTUPOBAHUIO
Hroro 8
Hroro 3a cemectp 86
Hroro 86

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (POPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.

Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yYEHUH TUCIMILINHbI, U BUIOB
3aHATHI
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Bunbl yueOHO e TeIbHOCTH
dopmupyemebie
Jlek. | Ilpak. | JIa6. | Cam. DopMbI KOHTPOJIA
KOMIICTCHITHH
3aH. 3aH. pao. pao.
ITKP-1 + + + + 3auér ¢ onienkoM, TectupoBanue, OTyeT MO
nabopaTopHoii paboTte
[TIKP-4 + +  |3auér c onenkoi, JJaboparopnas padora,
TecTtupoBanue
ITKC-1 + + + + 3auér ¢ orieHko, JlaboparopHas padora,
TectupoBanue, OTUeT 10 J1aOOPATOPHOIM
pabore

6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

BbannbHble onieHkH U1t OpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tabnuua 6.1 — bamibHbIEe OLlEHKH

. . |MakcumanbHbIN Oat
MaxkcumanbHbIN MaxkcuMmanbHbIN
3a mepuog Mexxay | Bcero 3a
DopMBbI KOHTPOJIS 6amn Ha 1-y10 KT ¢ 0as 3a mepuos
2KT u Ha KoHEN CEeMEeCTp
Hayaja ceMecTpa mexay 1KT u 2KT
cemecTpa
7 cemecTp
3a4éT ¢ OLECHKOMI 10 10 10 30
JlaGopaTtopHnas pabota 10 10 20 40
TectupoBaHue 5 5 5 15
Otuer no nabopaTopHOi 5 5 5 15
pabote
Hroro makcumym 3a 30 30 40 100
nepuo
Hapacratomum urorom 30 60 100 100
6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 3a TEKYITUH KOHTPOJIb TPEJCTABJICH B TaOIUIE 6.2.
Tabmuia 6.2 — [lepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

baniel Ha aTy TEKyIIero KOHTPOIS Ouenka
> 90% ot MakcuMaIbHOI cymMMbl OamtoB Ha naty TK 5
Ot 70% no 89% ot MakcuMabHOM cyMMBI O6aiioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 2

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOAHYIO OILICHKY MPEJCTaBIEH B TaOIuIe
6.3.
Tabmuma 6.3 — Ilepecder cymMMbI OAJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTMYHO) (3a4TEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4T€HO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
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3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6ammos F (meynoBrnerBoputeabHO)

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue TUCHUILINHBI
7.1. OcHOBHas JUTEpaTypa

1. BoJIOKOHHO-ONTHYECKUE YCTPOICTBA TEXHOJIOTUYECKOr0 Ha3HaueHus: YuebHoe nocobue / B.
M. IlamgapoB - 2013. 198 c. [DnexTpoHHBH pecypc]: — Pexum pgocrtryma:
https://edu.tusur.ru/publications/3709.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. Urnaros, A.H. OnTosnexkTpoHuka U HaHO()OTOHUKA [DIEKTPOHHBIN pecypc] [DaeKTpOHHbIN
pecypc]: yue6Hoe nocobue / A.H. UrnatoB. — DnexrpoH. gaH. — Caunkr-IlerepOypr : Jlans, 2017. —
596 c. — (nmara oOpamenusa: 11.04.2022). [DnexkTpoHHBINH pecypc]: — Pexum ngoctymna:
https://e.lanbook.com/book/95150.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. BOJIOKOHHO-ONITHYECKHUE YCTPOWCTBA M MPHOOPHI: YUeOHO-METOAMYeCcKoe mocobue mo
MPAKTUYECKUM 3aHATHAM M camocTosiTelbHOU padote / B. M. [llanmapos - 2018. 40 c. [D1eKTpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/7347.

2. HccrenoBanue ONTUYECKOTO AaT4YMKa JUHEHHOIO MepeMelleHns] 00beKTa, MOCTPOSHHOTO M0
CXeMe ONTHUYECKOro 30H/a: MeTonueckue yka3anus K JadoparopHoit padbore / B. M. Illangapos, I1. A.
Kapmymun - 2011. 6 ¢. [DaextponHslii pecype]: — Pexxum moctyma: https://edu.tusur.ru/publications/61.

3. B.U.Bycypun, FO.P.HocoB. BoiokoHHO - onTHYecKue JaTIYuKu: (U3NIECKUE OCHOBBI, BOIIPOCHI
pacyeta ¥ npuMeHeHus. - M.: DHeproaromu3aat, 1990 r. (manuuue B 6ubnmoreke TYCVYP - 3 5k3.).

4. VccnenoBaHue MpUHIIMIA U3MEPEHUS MUKPOIIEPEMEIIEHUH ¢ UCIOIb30BAHUEM MOMEPEUYHOTO
CMEUIEHHUsI TOpIla MHOTOMOJOBOTO ONTOBOJIOKHA HccienoBaHue 3QQPEeKTUBHOCTH BBOJA CBETa B
BOJIOKOHHBII CBETOBOJ: MeTonyeckue yka3zaHus K 1abopatopHoit pabote /uis OakaaaBpOB HaIllpaBJICHUS
210700.62 "MHPOKOMMYHHUKAITMOHHBIC TEXHOJOTUH M CUCTEMBI cBI3u" (mpodunp - "OnTuueckue
cuctemsl u cetu cBsizu'") / B. M. lllannapos, I1. A. Kapnymun - 2013. 8 ¢. [DnekTpoHHBIH pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/3706.

5. UccnenoBanue cOCTOSIHUS MOJSPU3AIUHI JTa3€PHOTO HU3JIYUYEHHUS B MOJUMEPHOM BOJIOKOHHOM
CBETOBOJIe: MeToiMuecKre yKka3zanus K JlabopaTopHoi padoTe /i OakanaBpoB HampasieHus 210700.62
"MH(pOKOMMYHUKAITMOHHBIE TEXHOJIOTHH U CUCTEMBI CBs3U" (Tpoduib - "OnTHYecKrue CUCTEMBI U CETH
ca3u") / B. M. llangapos - 2013. 9 c. [DnexktpoHHBIH pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/3708.

6. UccnenoBanue 3(pHexkTUBHOCTH BBOJA CBETa B IIAHAPHBIM ONTHUYECKUH BOJHOBOI:
Mertoauveckue ykaszaHus K jgabopaTopHoil pabore s OakamaBpoB HampaBieHus 210700.62
"MH(}OKOMMYHUKAIITMOHHBIE TEXHOJIOTHH U CUCTEMBI CBs3U" (Tpoduib - "OnTHYecKrue CUCTEMBI U CETH
cea3u") / B. M. lllanmapos, I'. I'. Kym - 2013. 11 c. [DaexTpoHHBIA pecypc]|: — Pexum moctyma:
https://edu.tusur.ru/publications/3703.

7. UccnenoBaHue BOJOKOHHO — ONTHYECKOrO JaTuMKa MUKpPOMNEpEMEIIeHUM Ha OCHOBE
MOJIMMEPHOTO ONTHYECKOTO BOJOKHA: MeToaudeckue ykazaHus K yrabopatopHoil padore / B. M.
[Tannapos, II. A. Kapnymun - 2011. 7 c¢. [DnekTpoHHBIH pecypc]: — Pexum moctymna:
https://edu.tusur.ru/publications/59.

8. B.A Kpacroxk, I'.11.KopreeB. OnTudeckue CUCTEMBI CBSI3HM U CBETOBOJHBIC JATYUKH (BOTIPOCHI
TEeXHOJIOTHH ). - M.: Paauo u cBs3b, 1985. - 192 c. (nanuuue B 6ubanorexe TYCVYP - 6 3k3.).

7.3.2. YueOHO-MeTOANYECKHE TOCOONS JIS JINIT
€ OrpaHMYeHHBIMU BO3MOKHOCTSIMHM 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOINYECKUE MAaTEPHUAJIbl i1l CAMOCTOSITENIBHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCIIA JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/J0POBbsI M1 HHBAJIUIOB MPEJIOCTABIAIOTCA B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBbS U BOCTIPUATHS HHPOPMALIUH.
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Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpOo(eccuoHAIbHBIE 0a3bl JAHHBIX
U HH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TeXHU4YECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrPpaMMHOe odecreyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYE€CTBOM MOCAIOUYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM AUCITUILUIHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H POrPaMMHoe odecredeHue A NPAKTHYEeCKUX 3aHATHI

YuebHO- BeruMcnuTeNbHas nabopartopust uM. E.C. KoBanenko "JlabopaTopusi BOJOKOHHO-
ONTUYECKUX JUHUHN CBSI3U U U3MepeHuil": yueOHast ayAUTOpUs AJis MPOBEIECHUS 3aHATUHN JEKIIMOHHOIO
TUMa, yueOHasl ayAUTOPHUSI JJIsI IPOBEACHUS 3aHIATUN MPAKTUYECKOTO TUIA, YuyeOHasi ayAUTOpHUSI AJIs
MIPOBEICHUS 3aHATHIA Ta0OPATOPHOTO TUTIA, YUeOHAS Ay TUTOPHS I IPOBEICHUS 3aHITHH CEMHHAPCKOTO
TUTA, IOMEIICHUE I KypCOBOTO MPOSKTUPOBAHUS (BBIIIOJHEHHUSI KypPCOBBIX padoT), TOMEIIEHUE IS
MPOBEICHUS T'PYIIOBBIX M MHIWBHYAIBHBIX KOHCYJIBTAIMHA, TOMEIICHNUE IS TPOBEACHUS TEKYIIETO
KOHTPOJI U IpoMeKyTouHOM aTTectanuu; 634034, Tomckas obnactse, r. Tomck, Bepumnnuna ynuna, a.
47,3336 ayn.

Onucanue nMeronerocss 000pya0BaHus:

- [Ipoexrop;

- [IpoekunoHHbIN YKpaH;

- UndopmanmonHslit creHy - 7 mrT.;

- JJaGoparopusiii creHn "KoMIoHEHTHI BOJJOKOHHO-ONTHYECKOM JIMHUM CBSI3U'";

- JJaGopartopHslii cTeH "BolokOHHO-ONITUYECKAas JIMHUS CBSI3H";

- JJabopaTopHbIii KOMILIEKC "B0IOKOHHO-ONTUYECKHUE CUCTEMBI NTEPEAAYN JAHHBIX C BPEMEHHBIM U
BOJIHOBBIM YIUIOTHEHHEM KaHaJIOB";

- JJaGoparopusiii crenn "BoiokoHHO-ONITHUYECKAs CBS3h';

- TunoBoit koMIIeKT yueOHOro 060pya0oBaHus "MOHTaX U SKCIUTyaTallsl BOJIOKOHHO-ONITHYECKUX
CTPYKTYPHUPOBAaHHBIX KaOEIbHBIX CHCTEM";

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTels.

[IporpamMmmHoe obecnieueHue:

- Adobe Reader;

- Google Chrome;

- LibreOffice;

- Microsoft Office 2007;

8.3. MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

YuebHo- BeiuncnutenbHas nabopatopus uMm. E.C. KoBanenko "JlabopaTopusi BOJOKOHHO-
ONTHYECKUX JUHUHN CBSI3U U U3MepeHuil": yueOHast ayAUTOpUs AJisl MPOBEICHUS 3aHATUI JTEKIIMOHHOTO
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TUMa, yyeOHasi ayAUTOpHUsl JJIsI IPOBEACHUS 3aHITUN MPAKTUYECKOTO THUIA, yuyeOHasi ayIUTOPHUS AJIS
MIPOBEICHUS 3aHATUHN J1a0OpaTOPHOTO TUIIA, yUeOHAast Ay AUTOPHS ISl MPOBEACHUS 3aHATHI CEMUHAPCKOTO
THUIIa, TOMEIIEHUE AJii KypCOBOTO MPOEKTUPOBaHUS (BBIIOJHEHUS KYpPCOBBIX paboT), MOMEUIEHUE AJIs
MIPOBEJICHUS TPYNIOBBIX U MHAUBUYATbHBIX KOHCYJbTALIMM, OMEIIEHHE JIJIsi TPOBEACHUS TEKYIETOo
KOHTPOJISI ¥ TpoMexXyTouHor atTectanun; 634034, Tomckas ob6macte, r. ToMck, BepmmHuna ynuna, 1.
47,3336 ayn.

Onucanue uMeroLerocs 000pya0BaHus:

- [Tpoexrop;

- [TpoeKLIMOHHBIN 3KpaH;

- UadopmanimoHHblii CTEHT - 7 IMIT.;

- JJaGoparop#uslii creHn "KoMIOHEHTHI BOJJOKOHHO-ONTHYECKOM JIMHUM CBSI3H'";

- JJaGopartopHslii cTeHn "BoIoKOHHO-ONITHYECKas JIMHKS CBSI3H "

- JJabopatopHbIil kKoMITIeKC "BoTOKOHHO-ONITHYECKUE CUCTEMBI TIEpEaun TAaHHBIX C BPEMEHHBIM U
BOJIHOBBIM YIUIOTHEHHEM KaHaJIOB'";

- JJaGoparopHuslii creHn "BoiokoHHO-ONITHYECKAs CBS3h';

- TunoBoii KOMIUIEKT yueOHOTO 000pynOBaHKs "MOHTaX U SKCIUTyaTaIusl BOJJOKOHHO-ONTHYECKHUX
CTPYKTYpPHUPOBAHHBIX KaOEIbHBIX CUCTEM";

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- Google Chrome;

- Mozilla Firefox;

- PTC Mathcad 15;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOUW pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIBIOTEPHBIE KIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claija Ha dKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
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MPOCMOTPA.

[Ipu 3aHATHAX C OOydYarOMMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOTB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOpPMAIMU M APYTHe TEXHUYECKHE CPEICTBA
npuema/rnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUS IS

JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAUMH U3yUeHUs!
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B TabmuIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

TUPOCKOIIBI.

Hasparus paszenos (Tem) PopmupyemEIe ®opmsbl koHTpoIst | OueHounsie Marepuans (OM)
JUCITUTLIAHBI KOMIIETEHILIUH
1 Beenenue. Knaccudukanus  |IIKP-1, [IKC-1  |3auér c ouenkoit  |Ilepeuenb BOmpocoB st
BOJIOKOHHO - ONITHYECKUX 3a4eTa ¢ OLICHKON
NpHOOPOB M CHCTEM. TectupoBanue [IpumepHbIil nEepedyeHb
TECTOBBIX 3a/IaHUM
2 OnTU4ecKrue KOMIIOHEHTHI [IKP-1, ITKC-1, |3auér c ouenkoit  |[lepedyeHn BOmpocoB AJis
BOJIOKOHHO-ONTHYECKUX [IKP-4 3a4eTra ¢ OLCHKON
JaTYUKOB. JlaboparopHas Tembl 1abopaTopHbIX pabOT
pabota
TectupoBanue IIpuMepHBIii epeyeHb
TECTOBBIX 3aJaHUI
Ortuer no Tembl 1ab0paTOPHBIX padoOT
nabopaTopHOi
pabote
3 BOJIOKOHHO-ONTUYECKHE IIKP-1, [TIKC-1, |3auér c ouenkoit |Ilepeyens BompocoB st
JIaTYMKU C BOJOKHOM — jquHuent |[TKP-4 3a4eTa C OLICHKOU
neperavu. JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
4 BOJIOKOHHO-OIITUYECKHE [IKP-1, ITIKC-1, |3auér c ouenkoit  |[lepeyenn BOmpocoB AJis
JIATYUKU C BOJIOKHOM - [TKP-4 3a4eTa C OICHKOU
1YBCTBUTCIIBHBIM 3JICMCHTOM. JlaGopaTopHas Tewmbl 1ab0opaTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIi TEpeUeHb
TECTOBBIX 3a/IaHU
Oruer 1o Tembl 1abopaTopHBIX paboT
nabopaTopHOi
pabote
5 BOJIOKOHHO - ONITUYECKHUE ITIKP-1, ITIKC-1  |3auér c onenkoit  |[lepedyeHnr BOMpOCOB AJis

3a4yeTra C OLIEHKOU

TectupoBanue

[IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHU
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6 BosokoHHBbIE na3epbl [IKP-1, IIKC-1  |3auér c ouenkoii  |Ilepeuenb BonpocoB /st
3a4eTa C OUECHKON

TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
7 BOJIOKOHHO - OIITUYECKHUE IIKP-1, IIKC-1  |3auér c ouenkoii  |Ilepeuenp BonpocoB s
WU3MEPUTEIIbHBIE CUCTEMBI 3ayeTa C OLEHKOMN
TecTtupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aJIaHUN

[lkana oneHku cHOPMUPOBAHHOCTU OTIEIbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB O0y4YEeHUS IO
TUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuua 9.2 — lllkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOy4YECHHS IO

JUCHUILIMHE
®opmynupoBka TpeOOBaHUM K CTeeHU C(HOPMUPOBAHHOCTH
Ouenka Bbamnel 3a OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh YMETh BIIAJICTh
2 <60% ot OTCYTCTBHE 3HAHHI OTCYTCTBHE OTCYTCTBHUE
(HEYTOBJIETBOPUTEIHLHO ) | MAKCUMAIBLHOM | MIIH (hparMeHTapHbIE YMEHHUH HITH HaBBLIKOB HJIH
CyMMBI 0aJIIOB 3HAHUS JaCTHIHO (dbparmeHTapHbBIC
OCBOEHHOE MpUMEHEHNE
yMeHHue HAaBBIKOB
3 ot 60% 1o o01111e, HO He B LIEJIOM YCIICILIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbBIE HO HE YCHEIIHOEe, HO He
MaKCHUMaJIbHOH 3HAHUA CHCTEMATHYECKH | CHCTEMATHYECKOE
CyMMBbI 0aJIOB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMEHHE HaBBIKOB
4 (xopor10) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHEUIHOEe, HO
MaKCHMaJIbHOM OTJEIBHBIC cojieprKalue coJiepxarine
CyMMBI 0ayuIoB | mpoOIeMbl 3HAHUS OT/ENbHBIE OT/ACIbHBIC
poOeITbl yMeHHe poOeITbI
MPUMEHECHHE
HAaBBIKOB
5 (oTIM4HO) >90% ot c(hOopMHUpPOBaHHbBIE | CHOPMUPOBAHHOE YCHEIIHOE U
MaKCUMAaJIbHOM | CHCTEMAaTHYECKHUE yMeHHue CHCTEMaTHUIECKOE
CyMMBI 0aJIIOB 3HAHUA MIPUMCHCHHE
HaBBIKOB

[Tkana KOMIJIEKCHOW OLIEHKH CpOPMHUPOBAHHOCTH KOMIETECHIUI MpHuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — [llkana KOMIJICKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmysnpoBKa TpeOOBaHUH K CTENEHN KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX MTPEACTABICHHUI O MTPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, NIpe/icTaBleHuid. O0yJaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaEMOTO dJIEMEHTA COACPKAHMSI, UX
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WK 00bEKTaM, y3HACT B
TEKCTax, N300pKEHUSIX WU CXeMaX U 3HAET, K KAKMM UCTOYHUKAM HYKHO
oOpamiarbest s 0oJiee eTaabHOrO er0 YCBOCHHUS.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. Kaxkas myivHa BOJIHBI COOTBETCTBYET HHPPAKPACHOMY U3TYUCHHUIO?
a) 0,3 Mkm
0) 0,6 MKkM
B) 0,5 Mkm
r) 1 Mkm.
2. KakoBa ckopocTh cBeTa B Bakyyme?
a) 340 m/c
0) 3x10e8 m/c
B) 3x10e6 M/c
r) 3x10e9 m/c.
3. Kakue 4acTuIbl MepeHocsT ONTUYECKYIO SHEPTUI0?
a) GpoToHBI
0) hboHOHBI
B) DJIEKTPOHBI
T') YaCTHUIIBl ONITHYECKYIO SHEPTHIO HE TIEPEHOCHT.
4. CBeTOBBIC MMyYKH C MONEPEYHBIM pacCHpe/IeICHUEM HHTEHCUBHOCTH, ONUChIBaeMble (PyHKIHEH
exp(-r2/h2), Ha3pIBatOTCHI. ..
a) rayCCOBBIMH IyYKaMH
0) OecceneBbIMU ITyYKaMH
B) IIyuyKaMu DWpu
') p€30HaTOPHBIMU IIyUYKaMHU.
5. Kakum nomxeH ObITh ITOKa3zaTeslb MPEJOMIIEHUS CEPALEBUHBI ONTHUYECKOr0 BOJIHOBOAA nl
OTHOCHUTEJIBHO MOKa3aTess IpeJoMiIeHUs: 000J10uku n2?
a)nl=1
6)n 1>n2
B)n I<n2
r) nl=n2.
6. KakoBa ckOpOoCTh pacmpoCTpaHEHHS JIEKTPOMArHUTHON BOJHBI B BOJIHOBOJIE, MMEIOIIEM
II0Ka3aTelb NPeJIOMIIEHUs N = 3:
a) 340 m/c
0) 3x10e8 m/c
B) 10e8 M/c
r) 10e5 m/c.
7. YcioBHeM NPOSBICHUS ONTHYECKOW HEIMHEHHOCTH CPE/Ibl SIBIISIETCS. . .
a) 3aBUCUMOCTH JIUJIEKTPHUYECKON POHULIAEMOCTH MaTepuaa OT MHTEHCUBHOCTH CBETa
0) 3aBUCHMOCTbD JUAJICKTPUIECKOM MPOHUIIAEMOCTH MaTepHala OT JUIMHBI BOJIHBI CBETA
B) 3aBUCHMOCTb JMAJIEKTPUUECKOM MPOHUIIAEMOCTH MaTepHaja OT MOJISPU3ALUN U3ITyIeHUS
T') 3aBUCUMOCTH JTUDJICKTPUYECKON MPOHUIIAEMOCTH MaTepralia OT (a3bl BOJHBI U3ITy4YCHUS.
8. CyllecTBYIOT Cl€IyIOIIME BUJIbI ITOJIIPU3ALIUN CBETOBBIX BOJIH:
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10.

1.

12.

13.

14.

15.

16.

17.

18.

a) JIMHEWHas, chepudeckas, Kpyropas
0) mIocKasi, BBITTyKJIas

B) JIMHEWHAs, SJUTMNTHYECKAS, KPYTOBast
T') IMHEHHAsI, TAHTCHCATbHAS.

. DIIeMeHTOM, ITPeoOpPa3yIoUM COCTOSIHUE MOJISIPU3ALN CBETOBON BOJIHBI, SBJISETCH. . .

a) JInH3a

0) azoBas maacTuHKa

B) CBETO(UIIBTP

T) mpu3Ma.

B cnywae ecnu amanexTpuyeckas BOCIPUMUMYHUBOCTD CPElbl HE 3aBUCUT OT HAIPSKEHHOCTH
CBETOBOTO MOJIfA, CPEJIa SBISAETCS. ..

a) HEJIMHEWHOU

0) omHOPOTHOM

B) JIMHEHHOM

T') aHU30TPOITHOM.

VYron nageHus, Npu KOTOPOM OTPaKEHHBIH JTyd NOJTHOCTHIO MOJISIPU30BaH, Ha3bIBACTCA ...
a) yriom ["aycca

0) yrimom bproctepa

B) yriom Dapanes

r) yriiom CHemnyca.

B cpenax, ¢ KakuM TUIIOM HEJIMHEHHOCTH BO3MOYXHA F€HEpalusi BTOPO rapMOHHUKU?

a) TOJIKO B JIMHEHHBIX Cpeliax

0) B cpenax ¢ KyOMYHOM HETMHEWHOCTHIO

B) B cpeax ¢ KBaAPAaTUYHON HEIIMHEHHOCTHIO

') HET IPaBUJILHOTO OTBETA.

KeppoBckumu cpegamMu Ha3bIBAIOT CPEJIBI. ..

a) JINHCWHbBIC

0) ¢ KyOMYHOM HETMHEWHOCTHIO

B) C KBaIpaTUYHOW HETMHEHHOCTHIO

') HET IPaBUJILHOTO OTBETA.

Cpena, cBOMCTBa KOTOPOM B Pa3IMYHBIX HAIIPABJICHUSX Pa3JIM4YHbI, HAIPUMEp, Cpeaa, KOTopas
JUTSL pa3HBIX HallpaBJIeHHUM CBETOBOIl BOJHBI UMEET pa3HbIe 3HAUCHUS MTOKA3aTeNs IPeIoMIICHuS,
Ha3bIBAETCH. ..

a) U30TPOITHOMN

0) aHU30TPOTTHOM

B) OJTHOPOJTHOM

T') HEOJTHOPOTHOM.

['eomeTpuyeckoe MeCTO TOUEK, B KOTOPBIX (ha3a BOJIHBI OJJUHAKOBA, HA3BIBAETCA. . .

a) BOJIHOBBIM (DpOHTOM

0) aMITUTY AHBIM (PpOHTOM

B) MOJISIPU3AITMOHHBIM (PPOHTOM

T') TUIOCKUM (PPOHTOM.

CseroBas BosiHa ¢ Bektopamu E [ u H [1, HanpaBiaeHHe KOTOPHIX MOXKET OBITH OJTHO3HAYHO
OTpeZieNIeHO B JII000I MOMEHT BpeMEHHU B J1I0001 TOUKE MPOCTPAHCTBA, HA3BIBACTCA. . .

a) oTpeeIeHHON

0) dazosoit

B) MOJISIPU30BAaHHOMN

T') HHTETPATIHHOM.

DddekT Gporopedpakinm 3aKITIOUAETCS B U3SMEHEHUH. . .

a) ONTHYECKOI0 MOTJIOLUICHUS

0) rmokazaTess MPeTOMIICHHS

B) ONTUYECKOTO MPOIYCKaHUS

r) K03 UIIUECHTA CBSI3U MO,

DnekTpoonTHIecKui 3G(HEKT 3aKIrovaeTcs. ..

a) B UI3MEHEHHH MOKa3aTessl MPeIoMIICHHsI Cpeibl O] IeHCTBUEM U3MEHEHUS TeMIIepaTyphl
0) B I3MEHEHHH TTOKa3aTessl MPEeIOMIICHUS CPeIbl O] AEHCTBUEM MPUIOKEHHOTO (PUINIECKOTO
BO3JICUCTBUSA
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B) B I3MEHCHHH MOKA3aTelsl PEJIOMIICHHUS CPE/Ibl TIOJT ICUCTBUEM MPUIIOKEHHOTO MTOCTOSTHHOTO
WA TIPEMEHHOTO JIEKTPUIECKOTO TOJIS

') B U3MEHEHHUH TI0Ka3aTest TPEIOMIICHHUS CPEbl IO JSHCTBUEM MarHUTHOTO TTOJISI.
[IposBnenue doropedpakTuBHOro 3P dHeKTa MPOUCXOIUT, €CIIM B pacCMaTpPUBAEMOM cpele
Pa3BUBAIOTCS CIICIYIOIINE SJIEMEHTAPHBIC TIPOIIECCHI. . .

a) ¢oTOBO30YX)ACHNE CBOOOTHBIX HOCUTENICH SJIEKTPUUECKOTO 3apsiia

0) MpOCTpaHCTBEHHOE Mepepactpeie]icHre HOCUTENeH 3apsiaa

B) MOYJISALINS TIOKA3aTeNst IPETIOMIICHHUS CPEIbI

') BCE OTBETHI BEPHHI.

[TpocTpancTBEeHHOE TIepepacpeiesieHIe HOCUTEIEH 3apsia MOKET ObITh 00YCIIOBIICHO. ..

a) TeruioBoi auddy3ueit

0) npeiidom HocHTENEH 3apsia

B) (hoToBONIbTaNUECKUM I (HEKTOM

') BCE OTBETHI BEPHHI.

9.1.2. IlepedyeHb BONPOCOB /ISl 3a4€Ta C OLEHKOM

CrpykTypHas cxema npeoOpa3oBaHusi (pU3NYECKONW BEIMUYMUHBI B BOJOKOHHO — ONTHYECKHUX
JaT4YHKaX.

Ocnognble napameTrpst BO/I.

MexaHnu3Mbl NTEPH CBETA B BOJIOKOHHBIX CBETOBO/IAX.

HeBonoKOHHBIE KOMITOHEHTHI BOJIOKOHHO — ONITUYECKUX YCTPOUCTB: (ha30BbIE MIIACTUHKU.
OnTryeckue U30IATOPBL: IPUMEP peaanu3aluy.

ITpumep 371€KTPOONTUYECKOTO MOAYJISITOPA UHTEHCUBHOCTH CBETA.

[Ipuanun pa®oTHl BOJOKOHHO — ONTHYECKOTO Ja3epa, UCHojab3ymouero 3¢pd¢exr
KOMOWHAIIMOHHOT'O PACCEsIHHUS.

CrpykTypHas cxema pacnpezaeneHHoi BO n3mepuTenbHOi cucTeMbl, IPUHLIUT €€ Pa0OTHI.
[TpuHIMI MOCTPOEHUS aTunKa TEMIIEPATypbl C U3MEPEHUEM TEIIOBOro u3inydeHus B BOJ| ¢
BOJIOKHOM - JIMHUEU NEpeaauH.

Cxema ONTHYECKOro 30HAa Il U3MEPEHHs CMEIIeHUH U KoJleOaHuH.

ITpunuun aeiictBust u cxema BO/I mosisipu3alinoHHO - BpaIaTeabHOro TUIA.

CxemMa 1aTyvka MarHUTHOTO TOJIst Ha ocHOBE A dexTa Papases (BOJIOKHO - IUHUS TIepeIadn).
THIBI BOJOKOHHO - ONITUYECKUX UHTEP(HEPOMETPOB.

basoBas cxema romonuHHOrO HHTEpPepomeTpa Maxa - Llenaepa.

BripakeHue 1s1 ”HTEHCHUBHOCTHU CBETa Ha BbIXoje uHTepdepomerpa Maxa - Llennepa.

Kak Bb1OuparoT pabouyro Touky B uHTeppepomerpe Maxa - Llennepa?

Cxema u npuHuun padotsl unreppepomerpa @abpu - Ilepo. IIpumep BOJl Ha ocHOBe
unreppepomerpa Padpu - Ilepo.

Cytb 3¢ dexra Canbsika. Kimaccuueckas cxema BOJOKOHHO - OIITUYECKOTO THUPOCKOIIA.

Cxema BOJIOKOHHO - OITUYECKOT0 THPOCKOIIA C KOJIBLEBBIM PE30HATOPOM MTACCUBHOTI'O THIIA.
BosiokoHHO-ONTHYECKHE OPATTOBCKHE PEIIETKU U JJIMHHO-IIEPUOIHBIE BOJIOKOHHBIE PEIIETKH —
YTO 3TO TAKOE U B YEM UX pa3Indus?

CooTHOLIEHHE MEXAYy NEPHOIOM BOJIOKOHHO-ONTUYECKONW OPIrTOBCKOM PEIIETKH M JITUHOM
BOJIHBI CBETA, HA KOTOPOH pPEIIEeTKA SBJISIETCS OPATTOBCKOMA.

[TpuHnun paGoThl YyBCTBUTEIBHOTO 3JEMEHTA JAaTUYMKA YINPYTHX AepopManuii Ha OCHOBE
BOJIOKOHHO-ONITUYECKOI OpP3rTOBCKON PELIETKH.

Mertonsl popmupoBanust BOBP. [Ipumep cxemsl popmupoBanust BOBP.

[Tpumep cxembl 00pabOTKH cuTHaNa AaT4rka Ha ocHoBe BOBP.

Cxema BOJIOKOHHO-ONTHYECKOTO Jiazepa. OCHOBHBIE KOMIOHEHTHI. [IyTu qocTHX)EeHUs BBICOKOU
BBIXOJIHOM MOIIHOCTHU B TaKUX Jla3epax.

Cytp 3¢ dexkTa KOMOMHAIIMOHHOTO paccesHus cBeTa. lIpuHIUN paboTH BOJOKOHHO —
ONITUYECKOTO JIa3epa, UCIIOJIB3YIOMIEro A3PPEeKT KOMOMHAITMOHHOTO PACCESTHHUSL.

Knaccugukaius BOJOKOHHO-ONTHYECKUX U3MEPUTEIBHBIX CUCTEM.

Cxemsl nekoaupoBanus uHpopmanuu B BO cuctemax ¢ 4yBCTBUTEIBHBIMU JIEMEHTAMH B BUJIE
BOBP.

Pacnpenenennsie BO natuuku.

BO TexHOI0rM4ecKHe CUCTEMBI PACTIPEAEIEHHOTO TUIIA.
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9.1.3. Tembl 1a00paTOPHBIX padoOT

. UccnenoBaHue 3(1)(1)6KTI/IBHOCTI/I BBOJIa CBETa B BOJIOKOHHBIN CBETOBO/I

. UccnenoBaHue 3(1)(1)6KTI/IBHOCTI/I BBOJa CB€Ta B HJ'IaHapHBIfI BOJIHOBO/.

3. HMccnenoBaHue BOJOKOHHO — ONTHYECKOIo JaTyuka MI/IKpOHepeMeH_[CHI/Iﬁ Ha OCHOBC
MMOJIUMEPHOI'0 OIITHYCCKOI'O BOJIOKHA.

4, HccnenoBanyne OoNTHYECKOTO JaTUMKa JIMHEHHOTO NEPCMCIICHUSA O6’beKTa, IIOCTPOCHHOI'O 11O
CXEMCEC OIITHYCCKOI'O 30HaA.

5. UccnenoBaHue COCTOSIHUS noJiapu3anuu Ja3epHOToO U3JIYUYCHUSA B MOJIUMEPHOM BOJIOKOHHOM

CBCTOBOJC.

N —

9.2. MeToanueckne peKOMeHIa A

VY4eOHbIil MaTepuan u3naraercs B (Gopme, mpenamnoiaramiieii caMoCTOATEIbHOE MBIILICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosiTeNbHas paboTa CTyA€HTOB UIPAET PEIIAIOILYIO POJIb
B XO/I€ BCETr0 Y4eOHOro mporecca.

Hauatp uzydenue AuCUMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMmoi, CIuCKOM
y4e0HO-METOUYECKOTO U IporpaMMHOro obdecnedeHusi. CamocTosiTenbHas padoTa CTyJ€HTa BKIIOYAeT
paboTy ¢ yueOHBIMM MaTepuajiaMH, BBIIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHUH, MPEAYyCMOTPEHHBIX
y4€OHBIM IIJIaHOM.

B npouecce nzydeHus: IUCUUIIMHBI JUIsl Ty4YIIEr0 OCBOEHUS MaTepHaia He0OX0IUMO PEryJIsipHO
oOpamaTbCcs K pEKOMEHAYEMOW JUTEpaType M MCTOYHUKAM, YKa3aHHbIM B y4eOHBIX MaTepuanax;
M0JIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, & TAaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTAIAMH, COJCPKAIUMHI
HAay4YHO-TIONYJSIPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIECHHBIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCLUMILIINHBI.

[Ipu caMoCTOATEILHOM U3YYEHUU TEM CIIEAYHTE PEKOMEHIAIMSIM:

— YTEHHME HUJHM NPOCMOTP MaTepHuajla OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYAIbHOTO TTOHUMAaHUS U OCBOEHMS MaTepuaja, BbIJENsiss OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YyUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MONbITAThCSI COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKH;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIIE€YET BBISICHUTh UX
3HAYEHUE JIJIsl IOHUMaHUS JajJbHEHIIero MaTepuana;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHbBIE BOIIPOCHI.

CryneHTsl MOTYT MOJy4aTh HHAMBUyaIbHbIE KOHCYJIbTALMH, B T.4. C UCIOJb30BAaHUEM CPEJ/ICTB
TEJIEKOMMYHUKALUH.

[To gucuuniIMHEe MOTYT MPOBOAMTHLCS OMOJHHUTEIbHBIC 3aHATHSA, B T.4. B (hopme BeOMHAPOB.
Pacnicanve BeOMHApPOB W 3amuCH BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3IeKTPOHHOM
KypHaJIE M0 TUCLIUILUINHE.

9.3. TpeGoBaHUs K OLIEHOYHBIM MaTepPHUAJIaM JJIsl JIUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbSI M MHBAJTH/I0B

I[J'IFI JUIl € OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3O0POBbSd W HHBAJIHUAOB HNPECAYCMOTPCHBI
JAOMOJHHUTECIBHBIC OLCHOYHBIC MAaTCpHaJibl, ICPECUYCHb KOTOPBLIX YKa3aH B Ta6.]'II/II_IC 9.2.

Ta6JII/II_Ia 9.2 — HOHOJ’IHI/ITGHBHHG MaTcpuajglbl OOCHUBAHUA OJIA JIUI C OI'pPaHHYCHHBIMHU
BO3MOXHOCTAMHA 3J0POBbIA WM MHBAJIMIOB

Bubl 1OTIOTHUTENBHBIX OLICHOYHBIX |  DOpPMBI KOHTPOJISA U OIICHKH

Kareropuu o6yuarommxcs

MaTepHaoB pe3yJIbTaTOB 00y4YEHUs
C HapymeHusIMH cayxa TecTbl, NMCEMEHHBIE [IpenmynieCTBEHHO TMCbMEHHAS
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI IIPOBEpKa
K 3a4eTy, KOHTPOJIbHBIE pabOThI
C HapylLIEHUSMH 3pEHUS CobecenoBanue 1O BOTIPOCaM K [IpeuMy1ieCTBEHHO yCTHas
3a4eTy, ONpPOC M0 TEPMUHAM IIpOBepKa (MHANBUYAJIBHO)
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C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa

METOJIaMH, OTIPEICIISTFOIIIMMHIC
HCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

b

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacCTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPpEIycMaTPUBAET MpeaocTaBleHne nHPopMauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpU(TOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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