MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA I ITPOI'PAMMA TN CHUITJIIMHBI
OnTuyeckue JATYNKH

YpoBeHb 00pa3zoBaHus: BhICIIee 0Opa30oBaHue - MATHCTPATYpPa

Hampasnenue noaroroBku / cneruaibHOCTh: 11.04.04 J1eKTPOHMKA U HAHOIJIEKTPOHUKA
HanpaenenHocts (mpoduib) / cnenuanu3anys: KBanTtoBasi u onTuveckas 3JIeKTPOHUKA
dopma oOyueHUs: OUHaASA

@axynpreT: PIT, PakyabTeT JIEKTPOHHON TEXHUKH

Kadenpa: I, Kadenpa r1eKTpOHHBIX NIPUOGOPOB

Kypc: 2

Cemectp: 3

Y4eOusiii mnan Habopa 2018 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 cemecTp Bcero Ennaunner
1 Jlexnn 18 18 JacoB
2 IIpaxTryeckue 3aHATUA 18 18 4acoB
3 JlaGopaTopHbIie pabOThI 12 12 JacoB
4 Bcero aynuTopHbIX 3aHATUI 48 48 4acoB
5 CamocTosiTenbHas paboTa 96 96 4acoB
6 Bcero (0e3 sx3amena) 144 144 4acoB
7 OOGm1as Tpy10EMKOCTh 144 144 4acoB
4.0 4.0 3.E.

3auet: 3 cemecTp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 66 ot « 20 » 4 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (creranbHoCcTH) 11.04.04 DnekTpoHnKa ¥ HaHOZJEKTpOHUKA, yTBepkaeHHoro 30.10.2014 rona,

paccMoTpeHa u omobpeHa Ha 3acemanuu Kadempsl DI «  » 20 roma, MPOTOKOMT
Ne

PazpaboTuuk:

noueHt kag. II1 H. . Bypumos

3aBenyronmii o0ecnieunBaromeii kad.
OI1 C. M. llannapos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

[Tpodeccop Tycyp, kad.O11 JI. H. Opnukos

JlotieHT Kadeapsl MEKTPOHHBIX MPU-
6opos (3I1) A. U. Akcenos

CornacosaHa Ha noprane Ne 41432 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
N3ydyeHne OCHOBHBIX MPUHITAIIOB MMOCTPOCHUS BOJIOKOHHO - ONTHYECKUX JATYUKOB VISl yCTPONCTB
cbopa, mepeaayn u 0OpabOTKU U3MEPUTENHLHON HHPOPMAIIMH, & TAK)KE BOIPOCOB pacdyeTa XapaKTePUCTUK
TaKUX JIATYMKOB U IMTyTEH YIYUIICHUS ITHX XapaAKTEPUCTHK

1.2. 3agaun QUCHUIINHBI
— ®opmupoBaHue y 00ydyarolIMXcs 3HAHWHA, YMEHUH M HaBBIKOB, MO3BOJIIOLIMX IMPOBOIUTH
CaMOCTOATENIbHBIA aHAJIN3 ABJICHUN U YPQPEKTOB B 00JACTH BOJIOKOHHOHN ONTHKH, a Takke 3()(HeKTHBHO
paboTtaTh B 001aCTH MPOEKTUPOBAHUS, TEXHOJIOTUU U HKCILTyaTallud BOJIOKOHHO-ONTHYECKUX 3JIEMEHTOB,
YCTPOICTB U IPUOOPOB.

2. MecTto mucuuniuHbl B ctpykrype OIIOII
Huctunnuna «Ontudeckue nataukm» (b1.B.JIB.2.2) otHocutcs k 610ky 1 (BapuaTHBHAs 4acTh).
[TpenmecTBYIOMMMH AUCHUIUTAHAMH, (OPMHUPYIOIIMMHA HadaJlbHBIC 3HAHUS, SBISIOTCS: MHTe-
rpajgbHasl OMTORIEKTPOHKKA, MeToabpl MaTeMaTH4ecKoro MojenupoBanus, [Iporeccsl n1a3epHoil U MeK-
TPOHHO-MOHHON 00pabOTKH.
[TocnenyromumMu TUCHUIIMHAMYU SBIISIOTCS: 3allUTa BHIMYCKHON KBalTW(UKAIIMOHHOW pabOTHI,
BKJTIOYAs! TIOATOTOBKY K 3aIUTE U MPOLEAYPY 3aLIUTHI.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— TIK-2 cnocobHOCTBIO pa3pabatsiBaTh 3(p(PEeKTUBHBIE aIrOPUTMBI pelleHns chopMyIUpoBaH-
HBIX 33/1a4 C UCIOJIb30BAaHHEM COBPEMEHHBIX SI3bIKOB IIPOrPAMMUPOBAHUS M 00€CIIEUnBaTh UX MPOrpaMM-
HYIO peaan3anulo;

— TIK-10 cnocobHOCTBIO pa3padaTsiBaTh TEXHUYECKHE 3aJJaHUs HA TPOEKTUPOBAHNUE TEXHOJIOTU -
YECKHUX MPOLECCOB IIPOU3BOICTBA MATEPUAIOB U U3/I€TIUHI MIEKTPOHHON TEXHUKH;

B pesynpTrare u3ydeHus: IMCLUIIIMHBI 00YJatOIUNACS T0JIKEH:

— 3HaTh OCHOBHBIE IPUHIIMIIBI U METO/IbI UCCIIEIOBaHUSI, pa3padOTKU U MIPOU3BOJCTBA ONTHUYE-
CKHX JATYMKOB JUIsl CHCTEM KBAaHTOBOM M ONTHYECKOH AJIEKTPOHUKH; (PyHIaMEHTAJIbHbIE OCHOBBI ONTHKH,
CBOMCTBA M XapaKTEPUCTUKU CBETOBBIX IOJIEH, OCHOBHBIE 3aKOHBI M MOJEIU PACIPOCTPAHEHUS CBETA U
B3aMMOZCHCTBHE CBETA C BEIIECTBOM

— yMeThb 00OCHOBaHHO IIJIAHUPOBATh HAMpaBJIEHUE CBOEH JESATEIBHOCTH B O0JACTH KBAHTOBOM
Y ONTHUYECKOW 3JIEKTPOHHKH Ha OCHOBE aHAJIN3a HAYYHO-TEXHUYECKOW JIMTEPATyphl; aHAJIU3UPOBATh WH-
(dopmMaLuio 0 HOBBIX THUIIAX ONTUYECKHX YCTPOHCTB, OOBICHATH (puzndeckue 3((HeKTsl, Jexaliiue B OCHO-
B€ pabOTHI BOJOKOHHO-ONTUYECKUX KOMIIOHEHTOB M MPHOOPOB,BHINOIHITH PAacUeThl, CBA3aHHbBIE C OMpe-
JIEJIEHNEM TapaMETPOB M XapAKTEPUCTUK BOJIOKOHHO-ONTHYECKUX JaTYUKOB, IPUMEHSTH HA IPAKTUKE U3-
BECTHBIE METO/IbI MCCIIEJOBAHUS BOJIOKOHHO-ONTHYECKHUX JATYNKOB.

—  BJIA/IeTh HAaBBIKAMU YTEHUS U U300PAKEHUSI CXEM BOJIOKOHHO-ONTHYECKUX CUCTEM U CeTel Ha
OCHOBE COBPEMEHHOH 3JIEMEHTHOW 0a3bl BOJIOKOHHOHM ONTHKHW; HABBIKAMM pacdeTa, MPOCKTHPOBAHUS U
KOMITBIOTEPHOTO MOJIEIIMPOBAHNS BOJIOKOHHO-ONTHYECKUX IIEMEHTOB M YCTPONCTB; HaBBIKAMM ITPaKTHUYE-
CKOHM pabOThI ¢ BOIOKOHHO-ONTUYECKUMH JIEMEHTAMH, a TAK)Ke C JIAOOPATOPHBIMH MaKETaMH pa3IMYHbBIX
BOJIOKOHHO-ONTUYECKUX PUOOPOB U ¢ KOHTPOJIbHO-U3MEPUTEIHHON anmapaTypoit

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO0wast TpyI0EMKOCTb JUCLUILUINHBI cocTaBisieT 4.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁilﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
3 cemectp
AymutopHsble 3aHATHS (BCETO) 48 48
Jlexknuu 18 18
[IpakTrueckue 3aHATHS 18 18
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JlaGopaTopHbIe pabOThI 12 12
CamocTosiTenbHas paboTa (Bcero) 96 96
[ToaroroBka K KOHTPOJIBHBIM paboTaM 10 10
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 22 22
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 29 29
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 35 35
Bcero (0e3 ax3amena) 144 144
OO01mas Tpy10eMKOCTb, 4 144 144
3auetHble EauHunb! 4.0 4.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Paznenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

~ (0]
= ] = 2 g 3 =
: R o S O = 5
S E 9 ¢ | 5z 25
Ha3Banus pa3nenoB 1UCHUTIIIUHBL < © a o o 2 &5
S 5 < = g0 = B
= = & &3 B
= © S =
3 cemecTp
1 Beenenue. Knaccudukarnus BOJTIOKOHHO 2 0 0 2 4 T[1IK-10
- ONTHUYECKUX MPUOOPOB U CHCTEM
2 OnTrdeckue KOMIIOHEHTHI BOJIOKOHHO- 2 4 4 27 37 IIK-10, ITK-2
OINTHYECKUX JTAaTYHKOB
3 B01OKOHHO-ONITUYECKUE JAaTYUKHU C BO- 4 6 4 20 34 IIK-10, ITK-2
JIOKHOM — JIMHUEN NIepeadn
4 BOJIOKOHHO-OONTUYECKUE TATUUKH C BO- 4 4 4 21 33 IIK-10, ITK-2
JIOKHOM - YyBCTBUTEIBHBIM 3JIEMEHTOM
5 BOJIOKOHHO - ONTHYECKUE TUPOCKOIIBI 4 4 0 22 30 | IIK-10, I1K-2
6 BOJOKOHHBIE JIa3ephl 2 0 0 4 6 ITIK-10
Hroro 3a cemectp 18 18 12 96 144
Hroro 18 18 12 96 144
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JeKIHSIM)
ConeprkaHue pa3iesoB TUCIUIUIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHIM)
3 z £
2 ==
g 25
Ha3Banwus pa3zzienos CopeprkaHue pa3aesioB TUCHUATIIAHBI (110 JICKITUSM) z 7 &5
S =
X 2 3
e <
— S/
3 cemecTp
1 Brenenue. Ilens u conepkanue Kypca, ero CBA3b C IpyruMH JUC- 2 [IK-10
Knaccudukanus IUTTHHAMHA, OCHOBHAS W JIOTIOJTHUTENIbHASI INTEpaTy-
BOJIOKOHHO - onTuieckux |pa. Kiaccuukanus BoJIOKOHHO-ONTHYECKIX CUCTEM.
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npuOOpPOB U CUCTEM

Knaccudukaius BOJTOKOHHO-ONTHYECKUX JTaTYMKOB
1o GyHKIIMOHAIHHOMY HAa3HAYEHUIO BOJIOKOHHO-OITH-
YECKOI0 TPAKTa U METOAAM MOAYJISLUN ONTHYECKOTO
n3nydenus. Kpartkas ucropus Bompoca.

Htoro

2 OnTnueckue
KOMIIOHEHTHI BOJIOKOHHO-
ONTUYECKUX JTAaTYUKOB

Bonokonnsie cseroBoas! (BC): BC ¢ 1BoitHbIM syue-
npenomiieHueM; HekBapuesbie BC, ocobennoctu ¢u-
3UYECKHX CBOMCTB U Xapakrtepuctuk BC s Boso-
KOHHO-ONTUYECKUX JAaTUMKOB./[enurenn cBETOBBIX
MyYKOB, CYMMAaTOpPhI, HallpaBJICHHbIE OTBETBUTEIH,
MOJISIPU3ATOPBI, ONTUYECKHE BEHTHIIH, (pa3oBbIe TUIa-
CTUHKU. VIHTerpambHO-ONTHYECKHE HHTEPPEPOMET-
PBl, MOYJISITOPBI MHTEHCUBHOCTHU CBETa U (pa30BbIe
MOJIYJISITOPBI, 3JIEMEHTBHI JIJIS CIBUra YaCcTOThI CBETa

Hroro

[IK-10

3 BoaokoHHO-
OINTHYECKHUE JATYMUKH C
BOJIOKHOM — JTUHHEH
nepenayn

JlaT4uKK aMIUTUTYTHOTO THTIA JUTSI U3MEPEHUS TeMITe-
paTypbl, MEXaHHYECKHUX BEJIMYUH, KOHIICHTPAITUHN XH-
MHUYECKHX BEIeCTB. [laTuuKu MOIspru3alliOHHOTO
THUTIA JIJIS ©3MEPEHUS MAaTHUTHOTO TIOJISI, HATPSKEHHO-
CTH DJICKTPUYECKOTO TOJIS, TABJICHUS U YCKOPCHHSL.
JlaTauKy Ha OCHOBE CJIBHTA YaCTOTHI CBETA IS U3MeE-
PEHHSI CKOPOCTH TBEPJIBIX TEJ, CKOPOCTH CHITYYNX
WM JKUAKUX BemecTB. CXeMbI OCTPOCHHUS, OCHOB-
HbIE XapaKTePUCTUKH, (DYHKIIMH MPeoOpa3oBaHmsl, 00-
JACTH MMPUMEHEHWSI TATYNKOB C BOJIOKHOM - JIMHUEH
nepeIavH.

HUroro

I1K-10,
[K-2

4 B0JIOKOHHO-
OINTHYECKUE JATYHUKH C
BOJIOKHOM -
YyBCTBUTEIHHBIM
3JIEMEHTOM

JlaT4uKy ¢ UCTIONBb30BAHUEM MOIYJISILIMM [TOTEPD IS
M3MEpEHUs] MUKPOIIEpEMEIIEHHH, TaTYNKNU HA OCHOBE
3¢ PEeKTOB JIFOMUHECIICHIIMU. BOIOKOHHO-ONTHYECKHE
OpAITOBCKME PEUIeTKH U JaTYMKU HA UX ocHOBe. Jlat-
YMKH Ha OCHOBe HHTepdepeHiun ceera. Untepdepo-
MeTpudeckue cxembl Maxa - Llennepa, MalikenbscoHa,
®abpu — [lepo. CxeMbl TOCTPOEHHUS, OCHOBHBIE Xa-
PaKTEepUCTUKH, PYHKIINU TPpeoOpa3oBaHus U 00JacTH
IIPUMEHEHHUS JaTYUKOB C BOJIOKHOM B KaYECTBE UyB-
CTBUTEJILHOTO 3JIEMEHTA.

Hroro

[IK-10,
[IK-2

5 Boy1oKOHHO -
ONTHYECKHE TUPOCKOIBI

Dpdext Canbsika, OCHOBHBIE CXEMBI JTa3€PHBIX U BO-
JIOKOHHO — ONITUYECKUX TUPOCKOINOB, OCHOBHBIE Xa-
PaKTEPUCTUKU U METOABI UX YIY4IIEHHUs, METO/BI 1O~
BBIIIECHUSI YYBCTBUTEIHLHOCTH M CHIXKEHHUSI IIIYMOB.
[Ipumeps! peanuszaiyiv BOJOKOHHO-ONITHYECKUX THPO-
CKOIIOB, OCHOBHBIE OCOOEHHOCTH U XapaKTEPUCTUKU
peanbHbIX PUOOPOB.

HUroro

I1K-10,
[K-2

6 BosokoHHBIE J1a3ephl

HcTopus pa3BUTHS BOJIOKOHHO-ONTUYECKHX JIA3€POB.
Oco0eHHOCTH KOHCTPYKIIMY ¥ OCHOBHBIE XapaKTePH-
CTHKH COBPEMEHHBIX BOJIOKOHHBIX JIA3€POB CpeHEH U
601b10# MomHOCTH. [IpuHIIUT paboThl, 0COOEHHO-

[IK-10
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CTHU KOHCTPYKIHH, OCHOBHBIC XapaKTCPUCTHUKHU BOJIO-
KOHHBIX paMaHOBCKHUX JIa3€POB.

Htoro 2

Hroro 3a cemectp 18

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYIONIUMH) TUCHUIIHHAMUA
Paznenpl TUCHUTUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCIUTUIMHBI M MeXKAUCIUIINHAPHBIC CBSI3U

Ne pasaciion HaHHOﬁ AUCHUIUIMHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO

HavMeHoBaHMe TUCIUATUINH U3yueHue o0ecreunBaroIuX U 00eCeunBaeMbIX JUCIUILTUH
1 2 3 4 5 6
[IpenmectByronme qUCUUILIMHBI
1 MnTerpanbHas ONTOAIEKTPOHUKA + + +
2 Metoapl MaTEMaTUYECKOTO MOJICIUPO- n n n
BaHU
3 IIporiecchl 1a3epHON U SJIEKTPOHHO- . .

HMOHHOW 00paboTKH

[Tocnenyromue TUCIUITITUHBI

1 3amuTa BBITYCKHOW KBaJTH(PHUKAIIMOH-
HOM paboThl, BKJIIOYAst MOATOTOBKY K 3a- + + + + + +
IIUTE U TPOLEAYPY 3aIIUTHI

5.4. CooTBeTcTBHE KOMIIETEeHIIMIA, (OPMHUPYEMBIX PH U3yYeHUH TUCIHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIIMH, (DOPMUPYEMBIX TPH HM3yYCHUHW AWCIHILINHBI, W BHJOB 3aHATHU
MPEICTaBICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YUECHUU UCUUILIAHBI, U BUJOB 3aHS -

TUU
§ Bunrwl 3ansatuit
& ; 3 S 8 @dopMbl KOHTPOJIS
2 g ¥ = "
2 = g g 2
<z = = @)

ITK-2 + + + + Kontponsnas padora, OT-
4eT 10 J1abopaTopHOi pado-
te, Onpoc Ha 3aHATHUSAX,
Tect, OTuer no npakTuye-
CKOMY 3aHSTHIO

[IK-10 + + + + KonTposnbHas pabota, OT-
9eT 110 JJabopaTopHOit pabo-
te, Onpoc Ha 3aHATHSIX,
Tecr, Pedepar, Otuer no
MPAKTHYECKOMY 3aHSATHIO

6. UnTepakTUBHBbIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeaeHo B Tabmuie 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

o L=
= 2 =
Q P=a=1
Qo O T
= >~ O
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
o) S E
= o, =
& o 2
~ S}
3 cemecTp
2 OnTuyeckue AKYCTOONITHYECKHI MOIYJISITOP J1a3€pPHOTO U3Ty4YCHUS 4 [IK-10,
KOMIOHEHTBI BOTIOKOHHO- |1 o 4 [1K-2
ONTHYECKUX TATIYNKOB
3 BosiokoHHo- HccenenoBanne XxapakTepUCTUK KPEMHHUEBOTO 11O~ 4 [IK-10,
OIITHYECKNE JaTUNUKH C MIPOBOJTHUKOBOTO (POTOIMO/1A TIK-2
BOJIOKHOM — JINHUEH Hroro 4
nepenaun
4 BonoKOHHO- OTpakeHne CBETOBBIX MMYYKOB OT IJIOCKOM IpaHUIIbI 4 [K-10,
ONTUYECKHE JATUUKHU C | pa3zielia «BO3AYX — JUAJIEKTpUUECKas cpeia» [1K-2
BOJIOKHOM - Hroro 4
YYBCTBUTEIbHBIM
3JIEMEHTOM
Hroro 3a cemectp 12
8. [IpakTHYeckue 3aHATHSA (CEMHUHAPBHI)
HaumeHnoBaHue npakTHUECKUX 3aHATUH (CEMUHAPOB) NpuBeneHo B Tabmure 8.1.
Tabmuua 8.1 — HaumeHoBaHMEe MPAaKTUYECKUX 3aHATUHN (CEMUHAPOB)
8 L =
I -
3] ==
g 0 5
o ]
HasBanus paznenos HaumeHoBaHue MpakTUUECKUX 3aHATUIN (CEMHHAPOB) z 7 &5
o) S E
X g =
> &3
= =
= S
3 cemecTtp
2 Onrnyeckue Meronuku pacdyera XapaKTepUCTUK JUCKPETHBIX OIl- 4 [K-2
KOMIIOHEHTHI BOJIOKOHHO- | THYECKHX 3JIEMEHTOB BOJIOKOHHO-ONTHYECKUX
ONTUYECKUX JTaTYUKOB YCTPOKCTB: MOJISIPU3aTOPOB, (ha30BbIX IUIACTHHOK, OM-
TUYECKUX U30JISTOPOB
Hroro
3 BosokoHHo- PacueT ocHOBHBIX TapamMeTpPOB BOJOKOHHBIX CBETOBO- [1K-2
ONTUYECKUE AATYUKU C | JIOB, IAPAMETPOB UYBCTBUTEIBHBIX FJIEMEHTOB I10JISI-
BOJIOKHOM — JINHUEH PpHU3alMOHHO-BpAIaTeIbHOTO THIIA, XapaKTEPUCTHK
neperadn JaTYNKOB.
Hroro
4 BonoKoHHO- PacueT xapakTepucTHK BOJOKOHHBIX OP3TTOBCKUX U 4 [IK-10,
ONTUYECKUE JATYNKHU C | UTMHHONIEPUOIHBIX PEIIETOK, BCTPOCHHBIX HHTEp(de- [IK-2
BOJIOKHOM - pometpoB @adpu-Ilepo.
YYBCTBUTEIHHBIM Hroro 4
3JIEMEHTOM
5 BookoHHO - [Ipumeps! peanusanyy BOJOKOHHO-ONITUYECKUX TUPO- 4 [IK-10,
OTITHYECKHE TUPOCKOMBI | CKOIIOB, OCHOBHBIE OCOOCHHOCTH M XapaKTEPUCTHKU [1K-2

peasbHBIX TPHOOPOB.
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Htoro

Hroro 3a cemectp

Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMUPYEMbIE KOMIIETCHIINHU TPEICTABIICHBI B

Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN

Martepualia

3 =
S i
Bunabr camocTosTensHOM & > 0O
Hassanus paznenon z " = ®opMbI KOHTPOJIS
paboTEI L s 2
X g8 =
al o g
= S
3 cemecTtp
1 Beenenue. [IpopaboTka JIEKIIUOHHOTO 2 |IIK-10 Tect
Knaccudukanus Marepuaa
BOJIOKOHHO - OHNTHYECKUX |y o 2
MPUOOPOB U CUCTEM
2 Onrnyeckue IToaroroBka K mpaxkTuye- 6 |IIK-10, Omnpoc Ha 3aHsaTHAX, OT-
KOMIIOHEHTHI BOJIOKOHHO- | CKAM 3aHSATHSIM, CEMUHA- [1K-2 4eT 1o JabopaTopHOi pa-
ONTUYECKUX TATYNKOB pam 6ote, OTYET MO MpaKTUIe-
KOMY 3aHSTHIO, TecT
[IpopaboTka TeKIHOHHOTO 5 Ckomy 3a fo, 1ec
MaTepuana
OdopmiteHre 0TIETOB 1O 16
JabopaToOpHBIM paboTam
Hroro 27
3 BonokonHo-ontryeckue | [loaroroBka k npaktuye- 6 TIK-2, KontponrHas pabdora,
JATYUKH C BOJIOKHOM — CKHUM 3aHATHSIM, CEMHHA- [IK-10 Ompoc Ha 3ansTUAX, OT-
JUHUEH TIepenadn pam YeT MO MPaKTUIECKOMY 3a-
[TpopaboTka JIEKITMOHHOTO 4 marHio, Tect
Marepuaa
[ToaroroBka Kk KOHTPOJIb- 10
HBIM paboTam
Hroro 20
4 BonoxonHo-ontnyeckue |Iloaroroska k npakruye- 11 |IIK-10, Omnpoc Ha 3aHsaTHAX, OT-
JIATYAKHA C BOJIOKHOM - CKWM 3aHSITHSIM, CEMHUHA- [1K-2 4eT 1o JabopaTopHOi pa-
YYBCTBUTEIbHBIM pam 6ote, OTYET MO MpaKTHUIe-
MEHTOM KOMY 3aHSTHIO, TecT
SIEMEHTO [IpopaboTka TeKIHOHHOTO 4 CkoMy 3a fo, 1ec
MaTepuana
OdopmiteHre 0TIETOB 1O 6
JabopaToOpHBIM paboTam
Hroro 21
5 BonokoHHO - [ToaroroBka k mpakThye- 12 |IIK-10, Onpoc Ha 3aHaTusax, Ot-
ONTUYECKHE TUPOCKONBl | CKMM 3aHSATUAM, CEMHHA- [K-2 YET MO MPaKTUYECKOMY 3a-
pam HATHIO, Tect
[TpopaboTka JIEKITMOHHOTO 10
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Uroro 22

6 BosokoHHbIE J1a3epsl [IpopaboTka JIEeKIIMOHHOTO 4 |IIK-10 Omnpoc Ha 3ansTHAX, Pede-
Marepuaia par, Tect
Utoro 4

Hroro 3a cemectp 96

Hroro 96

10. KypcoBoii npoekT / kypcoBasi padota
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst

11.1. banjbHble OLIEHKH /JIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bajutbHBIC OIICHKH JUIS JIEMEHTOB KOHTPOJIS

. N MaxkcuManbHbI
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl y4eOHOU 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ |  0am 3a nepuoa
NESATEIBHOCTH mexnay 2KT u Ha CEMECTP
Hayana cemectpa | Mmexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
KonTposasHas padota 10 10
Onpoc Ha 3aHATUSX 4 4 4 12
OTuet no nmabopaTopHOii 10 10 20
pabote
OT4er 1o NpaKTUIECKOMY 10 10 10 30
3aHATHIO
Pedepar 16 16
Tect 4 4 4 12
Hroro makcumym 3a nepu- 28 28 44 100
on
Hapacratomum urorom 28 56 100 100
11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT OasoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKH MPE/ICTaBiIeH B Tabmuie 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% oT MakcuMabHOK cyMMBI OamioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaabHOM CyMMBI OaiToB Ha gaty KT 4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMbI O6astoB Ha aaty KT 2

11.3. Ilepecder cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl 0aIjIOB B TPAAMLIMOHHYIO U MEXYHApOIHYIO OLICHKY IPEJCTABIEH B TaOIuLe

11.3.

Tabmuua 11.3 — [lepecuer cymmbl 0aJIJI0B B TPAAUIIMOHHYIO U MEXKAYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YUMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
JK3aMeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)

CornacosaHa Ha noprtane Ne 41432




85 -89 B (o4enp xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74 D( )
TOBJIETBOPUTEIHHO
3 Y ) 65 - 69 ¥ P
TOBJICTBOPUTEIHHO) (3a4TEHO
Y P 60 - 64 E (nmocpenctBeHHo)
2 (HEYROBIICTBOPHTENLHO) (HE Hwxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Bo0JIOKOHHO-ONTHYECKUE YCTPOMCTBA TEXHOJIOTUYECKOr0 Ha3HAUEHHUS [ DJIEKTPOHHBINA pecypc]:
Yyebnoe mocobme / B. M. Ilammapo - 2013. 198 ¢ - Pexum nocryna:
https://edu.tusur.ru/publications/3709 (nara oopamenus: 31.07.2018).
2. Tluxtua A.H. KBantoBas u ontmueckas snektponuka [Tekcr] : yueOnuk s By3oB / A. H.
[TuxTHH. - M. : A6puc, 2012. - 656 ¢ : un. (Hanuuue B oubdaroreke TYCVYP - 42 5k3.)

12.2. lono/tHUTEILHAS JTATEPATYpPa
1. HWudopmaunonnas onrtuka / [loxg pen. H.H. EBruxeeBa. YueOnoe nocobue — M., M3narens-
ctBo MDMU, 2000. — 516 c. (manuuue B 6ubmmoreke TYCVYP - 18 3k3.)
2. Bgenenne B KBaHTOBYIO M ONTHYECKYIO AJIEKTPOHUKY [DIEKTPOHHBIN pecypc]: YueOHoe 1mo-
coome / A. W. Bbamkupos, C. M. Ianmapos - 2012. 98 c. - Pexum pocryna:
https://edu.tusur.ru/publications/1578 (nara obpamenus: 31.07.2018).

12.3. YueOHO-MeTOAHYECKHE MOCOOU

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us

1.  OnTOoRNEeKTPOHHbIE AKTUBHBIE U TACCUBHBIE KOMIIOHEHTHI ONITHUECKUX CUCTEM [ DJIEKTPOHHBIN
pecypc]: Meromuueckne yka3zaHUs 1O TPOBEICHUIO TMPAKTHUECKUAX 3aHSATHH W OpPTaHU3aIlMH CaMOCTOS -
TenbHOU padoTel / A. E. Mannens - 2018. 19 c. - Pexxum noctyna: https://edu.tusur.ru/publications/8071
(mara obpamenus: 31.07.2018).

2. BonokoHHbIe na3epsl [DAEKTPOHHBINA pecypc]: MeTtonnueckue yKkazaHus K MPaKTHYECKUM 3a-
HATHUSAM U 110 camocTtositenbHol padote / H. Y. Bypumos, C. M. [llangapos - 2018. 29 c. - Pexxum nocty-
na: https://edu.tusur.ru/publications/8301 (nata obpamenus: 31.07.2018).

3. Pammodoronuka [DnekTpoHHBIN pecypc]: MeToanueckne yka3zaHus K MPaKTHUYECKUM 3aHATH-
M | 110 camocroaTenbHoi padore / C. M. Hlannapos, H. W. Bypumos - 2018. 34 c. - Pexxum nocryna:
https://edu.tusur.ru/publications/8438 (nara obpamenus: 31.07.2018).

4. AKYCTOONTHYECKHH MOAYISATOP JIa3epHOr0 M3IydeHHs [DNeKTpoHHBIH pecypc]: Meroguue-
CKHe yKa3aHus K JabopaTtopHoii pabote / A. E. Mannens, C. M. lllangapos, H. 1. Bypumos - 2018. 11 c.
- Pexxum noctyna: https://edu.tusur.ru/publications/8053 (nata obpamenus: 31.07.2018).

5. OtpaxeHne CBETOBBIX MyYKOB OT IUIOCKOH T'PaHUIIBI pasiesia «BO3AYyX — IHIJICKTpHUECcKas
cpena» [DneKkTpoHHBIH pecypc]: Meroauyeckue ykasaHus K J1aOOpaTOpHO#l paboTe Ui CTYIEHTOB
HarpaBJIeHUH TOATOTOBKH «DoTOHMKA 1 onToMH(pOpPMaTHKa» M «DJIEKTPOHUKA U HAaHOATEKTpoHUKa» / C.
M. llangapos, H. U. Bypumos - 2013. 19 c. - Pexxum nmoctyna: https://edu.tusur.ru/publications/3494
(mara obpamenus: 31.07.2018).

6. HccnenoBaHue XapakTEpUCTHK KPEMHHEBOTO IOJIYIPOBOJHUKOBOTO (oToauona [DIeKTPOH-
HBII pecypc]: Meronnueckue ykazanus k jgabopatopHoit pabore / B. B. lllep6una, H. 1. Bypumos -
2013. 16 c. - Pexxum noctyna: https://edu.tusur.ru/publications/2819 (nara obpamenus: 31.07.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbS U
HHBAJIHI0B
Y4eOHO-MeTOMYEeCKUE MaTepHallbl sl CaMOCTOSTENLHON M ayAUuTOPHOM paboThl 00ydaromuxcs
13 yuciia JIuIn C Ol"paHI/I‘-IeHHLIMI/I BO3MOXHOCTAMHAU 3I[Op0BL$I 1 UHBAJINOIOB HpG[[OCTaBJ'ISHOTCﬂ B ¢)0pMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBBS U BOCTIPUATHUS HH(POPMAIIHIH.
Jist U1 ¢ HAPYIIeHUSIMU 3PeHust:
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- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:
- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU hopme.

12.4. IIpodeccuonaibHbIe 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIIPABOYHBIE CHCTEMbI

1. Ilpu u3ydeHHMH IUCHMIUIMHBI pPEKOMEHAyeTcs oOpamiarbcst K 0a3aM JaHHBIX, MH(OpMaIu-
OHHO-CIIPaBOYHBIM ¥  IOMCKOBBIM cUCTeMaM, K KotopbiM y TYCVYPa oTkpeIT Jocrtym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE 00ecnevyeHue JUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHHYECKOMY U IPOrPAMMHOMY 00ecrie4eHnIo
AUCHUIJIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus! 3aHSATUH JICKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHIWBUYyaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOW aTTECTAIlUU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKOW M CTaHAApTHOH y4ueOHOI mebenbro. MMeroTces
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JEKIIMOHHBIM pa3/ielaM TUCITUTUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE M IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYuyebHast 1aboparopust

yueOHasi ayTuTOpHsl 17151 IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIA, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHH J1JaOOPAaTOPHOTO TUIIA, TOMEIEHHE JUIsl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHS KYyp-
COBBIX Pa0OT), TOMEIIEHHUE TSI IPOBEICHHSI TPYIITOBBIX U MHIUBUIYAIbHBIX KOHCY/IbTAIHNA

634034, Tomckas o6nacts, T. Tomck, Bepmununa ynmuna, a. 74, 110 ayn.

Onucanune UMeroIerocs 000py10BaHUs:

- JlaboparopHsbie cTeH bl (6 MIT.);

- 3mepuTtenbHble TpUOOPHL;

- Jlocka MarHUTHO-MapKepHasi;

- Onruueckas ckambsg OCK-4;

- [Tomemienue 1t XxpaHeHUs y4eOHOro 000pyI0BaHHUS;

- Kommutekt crienmanusupoBanHoi yaeOHOW Mebenu;

- Pabouee mecTo mpemnoaBares.

[TporpammHoe obecrieueHre He TpeOyeTcs.

KommnbroTepHslii Kitacce

yueOHas ayTuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, ydeOHas ayaAuTOpus Ui PO -
BEJCHUS 3aHATUI J1a00paTOPHOro THUMA

634034, Tomckas o6nacts, T. Tomck, Bepmununa ynmuna, a. 47, 511 ayn.

Onucanune UMeroIerocs 000py10BaHUs:

- KommyraTop 3COM OFFICE CONNECT;

- Monutop 17" 0.20 SyncMaster 763MB TCO99;

- Kommbrorep CELERON (8 mir.);

- Monutop 17" 0,24 SAMSUNG SyncMASTER N 753 DFX;

- Kommbrorep WS1 (7 mirt.);

- Komnbrorep WS2;
- Mounutop 17" (8 mrt.);
- [I15BM;

CornacosaHa Ha noprane Ne 41432 1



- OducHsIi cucTeMHBIH 010K (2 1IT.);

- [I5BM INTEL PENTIUM 4 d845 GBV HUB P4 1,7GHz, cepsep PENTIUM 3;
- Jlocka MarHUTHO-MapKepHasi;

- [Tomemienne a1 XxpaHeHUs1 yueOHOTO 000pYIOBaHUS;

- Kommuiekt cienmanuzupoBanHoi yueOHoW Mebenu;

- PaGouee mecTo mpernoaBares.

[TporpamMHOe obecrieueHue:

— OpenOftice

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne 1JIs J1adopaTopHbIX padoT
VYyeOHnas naboparopust
yueOHast ayJUTOpHs I IPOBEICHUS 3aHATUH 1aOOPaTOPHOTO THIA
634034, Tomckas obnacts, . Tomck, Bepmmauna ynuma, 1. 74, 111 ayn.
Onwucanue uMerouierocs 000pya0BaHuUs:
- Y4eOnblii creng «OnTukay (2 mr.);
- Octuunorpad C 1-93;
- Uctounuk nutanus TB-1;
- Ucrounuk nutanus b5-43;
- 'enepatop umnynscos I'5-54 (3 wrt.);
- 'eneparop umnyinscos ['5-56;
- Boastmerp B7-78/1;
- Mynstumetrp FLUKE 8845A;
- Ocummnorpag TEKTRONIX TDS 2012C;
- Uctounuk nuranus Mastech HY 3002D-2;
- JJabGoparopHbie cTeHabl: «DnekTpoonTruueckuii adpdexm» (2 mwr.), «Da30Bblil HOPTPETY;
- Kommbrotep (2 mit.);
- Kommnekr cneunanuzupoBaHHol yueOHOI mebenu;
- Pabouee mecTo mpermnoaBares.
[IporpamMmMHoOe obecnieueHue:
— OpenOftice

13.1.4. MaTrepuajibHO-TEXHMYECKOE M IPOrPaMMHOe o0ecrevyeHue I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS y4eOHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacIoJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6macTs, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckas obmacTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTs, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 ayz.

CocraB 000py/10BaHHUSA:

- yueOHas MmebOenb;

- koMnbroTepsl kKi1acca He Hmke [IDBM INTEL Celeron D336 2.8 T, - 5 mwiT.;

- KOMITBIOTEPBI TIOAKIIIOUYEHBI K ceTH «HTepHeT» M 00ecrneynBaroT AOCTYI B JIEKTPOHHYIO HH-
(dhopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHs mporpaMMHOTO 00ECTICUCHUS

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.
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13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIITHHBI VISl JIMI ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMHU 3/10POBbSI U HHBAJIN/I0B

OcBoeHUE MUCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3/10POBbSI U WHBAIUJIAMU
OCYIIECTBIISIETCA C UCTIOJIB30BAaHUEM CPEICTB 00yUEHHs OOILIEro U CIelnaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYUAIONMIUMUCS ¢ HAPYIIEHUSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEAUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/mepesa-
4yi y4yeOHOM nHpOPMALIUU B TOCTYIHBIX (hopMax, MOOMIIBHOM CUCTEMBI MTPETIoiaBaHus il 00YJatOLTHXCsI
C MHBAJIMTHOCTBIO, TOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. Y4eOHas aymuTOpUs, B KOTOPOUH 3aHUMAIOTCS
oOyyarolyecs: ¢ HapylIEeHHEM CllyXa, 00OpYy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHOM JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara HCIOJb-
3YIOTCSl aIbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpUeMa/Tiepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3y4CHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3aganus

1. B BOJIOKOHHOM CBETOBO/JIE NMOKA3aTEIb MPETOMIICHUS CEP/IIEBUHBI:

a) TOJDKEH OBITh PaBEeH MOKA3aTeIto MPEIOMIICHUSI BHYTPEHHEH 000JI0YKY;

0) nomKeH ObITh MEHbIIIE TTOKa3aTeNs MPeJIOMIIeHHsI BHYTpEHHEH 000JI0UKH;

B) IOJDKEH OBITH OOJBIIIE MMOKA3aTelNs MPEeIOMIICHUSI BHYTPEHHEH 000I0YKY;

T') IOJDKEH OBITh MEHBIIIE TTOKa3aTells MPEJIOMIICHUST BHEIITHEH 0007I0YKH

2. B rpagueHTHOM BOJJOKOHHOM CBETOBO/IE MTOKA3aTeNb MPEIOMIICHHS:

a) HE M3MEHSETCS B MpeJeNax CepAICBHUHBI, pe3KO YMEHBIAACh HA TPAHUIIE C BHYTPEHHEH 000-
JIOUKOM;

0) IIaBHO YMEHBIIAETCS OT LIEHTPa CePLIeBUHBI K KpasiM;

B) TJIABHO YBEJIMYMBACTCS OT IIEHTPA CEPIIEBUHBI K KPasiM;

T') IUTABHO U3MEHSETCS BJIOJIb OCU CBETOBO/IA.

3. OcHoBHas Mojia BoJlokoHHOTO cBeToBojga HE11:

a) XapaKTepU3yeTcsl HYJIeBbIM 3HAUEHHUEM HAIPSKEHHOCTH DJIEKTPUIECKOTO IO B IICHTPE CEep-
[[EBUHBI,

0) MakCUMaJIbHBIM 3HAYEHUEM HAIMPSHKEHHOCTH JIEKTPUUECKOTO TOJISl B IIEHTPE CEP/IIICBUHBI,

B) TIOCTOSIHHBIM 3HAUYEHUEM HAIMPSHKEHHOCTH JIEKTPUUYECKOTO TOJISl B CEP/IIIEBUHE;

T') MOCTOSSHHBIM 3HAYCHHEM HAIPSOKEHHOCTH MAarHUTHOTO TTOJISI B CEP/IIICBHHE.

4. BonHOBO/IHAS AUCTIEPCHUS B BOIOKOHHBIX CBETOBOJIAX 3aKJIFOUACTCS:

a) B 3aBUCUMOCTH MarHMUTHOM MPOHHUIIAEMOCTH CEPIICBUHBI OT JJTMHBI BOJHBI U3TYICHHS,

0) B 3aBUCHMOCTH TIOKa3aTess MPeIOMIICHHS CEPALIEBUHBI OT AJTUHBI BOIHBI U3ITyUEHUS;

B) B 3aBUCHMOCTH TTOKA3aTessl PEIOMIICHHS] BHYTPEHHEH 000JI0UKY OT JJIMHBI BOJHBI U3 TyYEHNS,

T') B 3aBUCIMOCTHU TTOCTOSTHHOW PacTpOCTPaHEHUsI MOJIbI OT JJIMHBI BOJHBI H3TYYCHHUS.

5. B akTUBHpYIONIUX MPUMECIX BOJOKOHHBIX CBETOBOJOB JJIS MOJYYCHHS JIA3€PHON TeHEeparuu
UCIIOJIb3YIOTCS:

a) DJIEKTPOHHBIE TMEPEXOAbl MEXIY YPOBHSIMH HE3arOJHEHHON BHYTpeHHEW f-000J0YKH MOHOB
PEAKO3EMENbHBIX JIEMEHTOB;

0) KoebOaTeTpbHO-BpalaTeIbHBIC TIEPEXOIBI,

B) TOJIbKO O€3bI3Ty4YaTeNbHbIEC IEPEXO/IbI;

T') TOJILKO CITOHTAHHBIC TTePEXOIBI

6. [Inst co3nanusi COCTOSIHUSI MHBEPCUU HACEIICHHOCTEH B aKTHBHOW OOJIACTH BOJIOKOHHOTO Jiazepa
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UCTIONB3YIOTCS:

a) CTOJIKHOBEHUs 1-T0 pona;

0) HaKa4Ka AIEKTPOHHBIM ITyYKOM;

B) ONITHYECKAsT HAKAYKa,;

T') SJIEKTPOHHO-IBIPOYHAsT PEKOMOUHAIIMS B TIPEIENIax Y3KO30HHOU 001aCTH TeTepOCTPYKTYPhI

7. BparroBckue 3epkajia B BOJIOKOHHBIX CBETOBOAX PEATTU3YIOTCS:

a) 32 CUET OTPAXKEHHSI OT ATOMHBIX TUIOCKOCTEH KPUCTAILIOB,;

0) 3a CYeT CKOJIOB TOPIIOB BOJIOKOH, OPTOTOHAIBHBIX UX OCH;

B) 3a CUET MEePUOIUICCKUX BOMYIIIEHUH MAarHUTHOM MMPOHUIIAEMOCTH BOJIOKHA;

T) 3a cyeT (POTOMHAYIMPOBAHHBIX PEIIETOK IMOKA3aTelIs MPEIOMIICHUS! B BOJIOKOHHOM CBETOBOJIE

8. B cxemax HaKayky aKTUBHBIX CBETOBOJIOB UCIIOIb3YETCS:

a) TouyeyHoe oOiydeHue C(HOKYCHPOBAHHBIM H3IYYCHHEM Yepe3 MIJIMHIPUICCKYI0 OOKOBYIO TIO-
BEPXHOCTH;

0) CKaHUPOBAHME MMyYKa HAKAYKH TT0 OOKOBOM IMMOBEPXHOCTH CBETOBO/A;

B) MPUHIIUT paclpeIe]ICHUs BBOAUMOTO H3TYYCHHS HAKAYKH 110 JJIMHE aKTUBHOTO CBETOBOJIA C UC-
MOJIb30BaHUEM Habopa V-00pa3HbIX KaHABOK WJIM ABOWHOTO BOJOKOHHOTO CBETOBOJA C OOILIMM MOJUMEp-
HBIM TTOKPBITUEM;

') FeHepalus U3Iy4eHHs] HAKauyKu B CBETOBOJIE 32 CUET KaTOIOJIOMUHECLIEHIIUH.

9. IlpocTpaHCTBEHHBIN TEPUOJ] OPITTOBCKOW PEIIETKH, 00ECIEeUNBAIONICH CEICKTUBHOE OTpake-
HUE!

a) TPOTOPIMOHATICH MPOU3BEIACHHUIO JIUHBI BOJHBI TEHEPUPYEMOTO U3IydeHHs U 3(PPEKTUBHOTO
noKa3aTesisi MPeTOMIICHHS UCTI0Ib3yEeMOM BOJIHOBOTHOUM MO/IBI;

0) IpsMO MPOTIOPIIMOHANICH TTOJIOBUHE JITHHBI BOJIHBI TEHEPUPYEMOTO U3IIy4eHUsI U 00paTHO TPO-
nopuuoHasneH 3pPeKTUBHOMY MOKa3aTeio MPEIOMICHHS UCIIOb3YeMON BOTHOBOAHOM MOJIbI;

B) MIPSIMO MPOTOPIIMOHATCH TIOJIOBUHE JITMHBI BOJIHBI U3TYyYEHUS HAKa4KH U 00paTHO MPOMOPITHO-
HasieH 3((EeKTUBHOMY MOKA3aTelto MPEIOMIICHUS UCTI0Ib3yEMOM BOJIHOBOIHOM MOJIBI;

r') 00paTHO MPOMOPIMOHAICH MPOU3BEACHHUIO JITMHBI BOJHBI TEHEPUPYEMOTo u3NyueHus u dhdek-
THUBHOTO MOKAa3aTelsl MPEeJIOMIIEHHUS UCTIOIb3yeMOI BOJTHOBOAHOM MOJBI.

10. Vicionb3oBaHne OPITTOBCKUX 3€pKall B BOIOKOHHBIX JIa3epax 00eCIeunBacT:

a) MHOTOMOJIOBYIO T€HEPAIIMIO B IITMPOKOM 00IaCTH CIIEKTPA;

0) a3 (eKTUBHOE UCTIONB30BAHNUE U3TYyUSHUS] HAKAUKH;

B) OJJHOMOJIOBYIO T€HEPALIUIO U3JIYUYEHHUSI C BHICOKOW CTETIEHbIO MOHOXPOMATUYHOCTH M OOJBIION
JUTMHOW KOT'€PEHTHOCTH;

T') UMITYJbCHBINA PEKUM T€HEPALIUH.

11. IOCTOMHCTBOM TEXHOJOTHYECKUX BOJIOKOHHBIX JIa3€POB SBISCTCS:

a) 0CTaBKa U3Jy4YEHHs C UCIOJIb30BAHUEM KOJTTUMHUPYIOIINX YCTPOUCTB;

0) TOCTaBKU U3TYUYCHHSI C TOMOIIBIO BOIOKOHHOTO Kabenst HeoOxoaumon auHbl (50 M u Oonee);

B) IOCTaBKa M3JIy4EHUS C HUCTOJIb30BaHNEM (DOKYCUPYIOIIUX YCTPOHCTB;

T') TOCTaBKa M3TYYCHHsSI uepe3 aTMOC(hepHBIN KaHa.

12. B BOJIOKOHHBIX CBETOBOJaX BOCIIPUUMYHMBOCTHIO TPETHETO MOPAJIKA ONPEACIIACTCS:

a) MapamMeTpUIeCcKoe YETHIPEXBOIHOBOE CMEIICHHUE;

0) TMHEHHOE pacTpOCTpaHEHHE CBETA B BOJIOKHE;

B) TeHEpaIrs BTOPOl TAPMOHHKH;

) 3QPeKT ONTHIECKOTO BBHITPSMIICHUS.

13. Ins obecrieueHrss MUHUMAIbHOW WHTCHCUBHOCTH CBETA Ha BBIXOJIE MHTEPPEPOMETPHUIECKOTO
BOJIHOBOJHOTO MoaynaTopa Maxa-llennepa Ha ero mieun Hy>KHO 10/1aTh HAIPsHKEHUE:

a) paBHOE MOJIYBOJTHOBOMY HAIPSKEHUIO;

0) paBHOE YJBOCHHOMY 3HAYE€HUIO MOJIYBOJHOBOTO HANPSKECHMUS,;

B) paBHOE 3HAUYEHUIO, IIPEBHIIIAIOIIEMY [T0OTYBOJIHOBOE HanpsbkeHue B 1,41 pasa;

T') paBHOE IOJIOBUHE MOJTYBOJHOBOTO HAMPSKEHHUS.

14. B p-i-n-¢oroauone i-coit cCOOCTBEHHOTO MOTYIPOBOAHUKA!

a) o0ecrevnBaeT yBeIHMUEHUE eMKOCTH (POTOPUEMHOTO YCTPOMCTBA U YMEHbIIICHHE MOTIIOMIEHUS
PETUCTPUPYEMOTO CBETOBOTO U3ITyUCHUSI;

0) obecreynBaeT yBeIUYEHNE EMKOCTH (DOTONIPHUEMHOTO YCTPONCTBA U YBEITMYCHHUE MOTJIOMICHUS
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PETUCTPUPYEMOTO CBETOBOTO H3ITYUCHUS;

B) 00ecreyrBaeT yMEHbIIEHHE eMKOCTH (POTOMPUEMHOI0 YCTPOICTBA U yBEIMYEHHE TOTJIOIECHUS
PETUCTPUPYEMOTO CBETOBOTO H3ITYUCHUS;

r) o0ecreuynBaeT YMEHBIIICHUE TIPEACIBHOTO 00paTHOTO HANPSDKEHUSI CMEIICHUS TTPH (DOTOTHOI-
HOM pEeXHME.

15. B poTonpueMHBIX yCTpONCTBAX TpaHUYHAS YaCTOTa AEMOTYISIIUU:

a) MPSIMO MPOIOPIIMOHATIbHA COOCTBEHHON MOCTOSHHOM BpeMeHH (HOTOIMOAA;

0) 00paTHO MPOMOPIIMOHATIFHA COOCTBEHHOM MOCTOSTHHOM BpeMEeHH (POTOINO/A;

B) 00paTHO MPONOPIIMOHANIbHA KBaIpaTy COOCTBEHHOW MOCTOSHHOW BpeMeHHU (POTOANOa;

T') TIPsIMO TPOMOPIIMOHAIFHA KOPHIO KBAJAPAaTHOMY M3 COOCTBEHHOW MOCTOSHHOW BpeMeHH (OTO-
oza

16. lns nazepHbIX HHTEP(HEPOMETPHUUECKHUX CUCTEM LIEIeCO00pa3HO UCIOIb30BaHHE BOJTOKOHHBIX
Ja3epHBIX CUCTEM C OPATTOBCKUMH 3epKalaMu:

a) BCJIEACTBHE BBICOKOM CTEMEHU MOHOXPOMATUYHOCTU U OOJBIION JIMHBI KOT€PEHTHOCTU U3IY-
YCHHS,

0) BCIeICTBUE MIMPOKOI MOJIOCHl YaCTOT T€HEPUPYEMOTO U3ITYUEHUS;

B) BCJIEICTBHE MAJIOTO BPEMEHU KOT€PEHTHOCTH T€HEPUPYEMOTO U3ITyUCHHUS;

T') BCJIEJICTBHE OOJIBIION IJTMHBI JIA3EPHOTO PE30HATOPA.

17. Ins cucteM Jla3epHOM CHEKTPOCKOMHMHU IIeTIecO00pa3HO MCIOIb30BAHUE BOJIOKOHHBIX JIa3ep-
HBIX CUCTEM C OpATTOBCKUMU 3€pKaTIaMHU:

a) BCJIEJCTBHE MHUPOKON MOJIOCHI YACTOT FTEHEPUPYEMOTO H3ITyUEHUS;

0) BcienCcTBHE BHICOKOW CTENMEHH MOHOXPOMATHYHOCTH T€HEPUPYEMOTO U3ITYUEHUS;

B) BCJIEICTBHE MAJIOTO BPEMEHU KOT€PEHTHOCTH T€HEPUPYEMOTO U3ITyUCHHUS;

T') BCJIEJICTBHAE OOJIBIION IJTMHBI JIA3EPHOTO PE30HATOPA.

18. Micrionb30BaHrEe BOJIOKOHHBIX JIA3EPHBIX CHCTEM PE3KH HauOoJee 1eaecooopasHo:

a) JUIsl TOHKUX JIUCTOBBIX MaT€pUAJIOB;

0) JUTS TOJICTBIX JTUCTOBBIX MaTepUAJIOB;

B) U1 MPOGUIUPOBAHHBIX MaTEPUAJIOB;

T) JUTSI IAIIEBBIX TIPOIYKTOB.

19. IIpu moaTHOM BHYTPEHHEM OTPAKECHUU:

a) OTpa’keHHAas BOJIHA B ONTHUYECKH 0oJiee IUIOTHOM cpeie OTCYTCTBYET;

0) oTpakeHHas BOJIHA B ONITUYECKU MEHEE IJIOTHOM cpefie OTCYTCTBYET;

B) MpEIOMJICHHAs BOJIHA B ONITUYECKH OOJIee TUNIOTHOW Cpefie OTCYTCTBYET;

T') IpeJIOMJICHHAs! BOJTHA B ONTUYECKU MEHEE IJIOTHOM CpeJie OTCYTCTBYET.

20. YacTtoTHast [ucnepcus CBera 3To:

a) 3aBUCUMOCTD (a30BOI CKOPOCTH CBETOBBIX BOJIH B CBETOBO/AX OT MX MOJSPU3AIINH;

0) BpaleHre TIOCKOCTH MOJISIPU3ALUU CBETOBOM BOJIHBI;

B) TiepepacipeiesieHie HHTEHCUBHOCTH CBETa B pe3yJIbTaTe HAJIOXKEHUS (CYNepIrio3nIInn) HECKONIb-
KHUX CBETOBBIX BOIIH;

I') COBOKYITHOCTb SIBJICHHM, 00YCIOBICHHBIX 3aBUCUMOCTBIO a0COTIOTHOTO MOKAa3aTess Mpeome-
HUS BEIIECTBA OT JTMHBI BOJHBI CBETA.

14.1.2. Tembl KOHTPOJILHBIX PadoT
BosoxonHO-0OnITHYECKHE JaTYUKH C BOJIOKHOM — JIMHUEH nepeaadyu

14.1.3. Tembl OIPOCOB HA 3aHATUAX
Knaccugukaryst BOJIOKOHHO - ONITUYECKUX MPHUOOPOB U CUCTEM
Onrrnyeckre KOMIIOHEHThI BOJJOKOHHO-ONTUYECKUX JaTYUKOB
Bo0JI0KOHHO-ONTHYECKUE JATYMKH C BOJIOKHOM — JIMHUEH Mepeiayn
BOJI0KOHHO-ONTUYECKHUE TATYMKH C BOJIOKHOM - UYBCTBUTEJIBHBIM JIEMEHTOM
Bo0JIOKOHHO - ONITUYECKUE TUPOCKOIBI
BosnokoHHBIE J1a3epbl

14.1.4. Tems! pedeparToB
AKTHBHBIE ONITUYECKNE KOMIIOHEHThI BOJIOKOHHO-ONTHYECKUX JaTYNKOB.
BosoxoHHO-ONITHYECKHE JaT4YUKU C BOJIOKHOM — JIMHHUEH nepeaayn u nx nMpuMEHCHHUE B U3MEPH -
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TCIBHBIX CUCTCEMax
HpI/IHI_[I/IHBI IIOCTPOCHHUA BOJIOKOHHO-OIITUYCCKUX TUPOCKOIIOB
Bonokonnsie JIa3CPhI U UX NIPUMCHCHUC B UBMCPUTCIIBHBIX CUCTEMAX
XapaKTepI/ICTI/IKI/I BOJIOKOHHO-OIITUYCCKUX JATYUKKOB C BOJIOKHOM - HYBCTBUTCIIBHBIM 3JICMCHTOM

14.1.5. Bonipochbl /il NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMUHAPaM
Pacuer OCHOBHBIX ITapaMETPOB BOJIOKOHHBIX CBETOBOJOB, IIaPAMETPOB YYBCTBUTEIBHBIX DJIEMEH-
TOB NOJIIPU3ALMOHHO-BPAIIATEIbHOTO TUIIA, XaPAKTEPUCTUK JATUNKOB.
Pacuer XapakTepuCTHK BOJIOKOHHBIX OpAITOBCKHUX U JJIUHHONEPUOIHBIX PELIETOK, BCTPOSHHBIX
unteppepomerpos Pabdpu-Ilepo.
[Tpumeps! peanu3alyu BOJOKOHHO-ONTUYECKUX FMPOCKOIOB, OCHOBHBIE OCOOEHHOCTH U XapakTe-
PUCTHKU peajbHbIX MPUOOPOB.

14.1.6. Tembl 1aG0paTOpHBIX padoT
AKYCTOONITHYECKUN MOAYJISITOP JTA3€PHOTO U3TyUCHHUS
HccnenoBanue XxapakTepUCTUK KPEMHUEBOTO MOIYIIPOBOJHUKOBOTO (POTOAMOAA
OTpakeHre CBETOBBIX MYyUYKOB OT IJIOCKOM FPAHUIIBI pa3/iesia «BO3YX — AUAJICKTPUUECKas Cpeaar

14.1.7. 3auér

1. CtpykTypHas cxema nmpeoOpa3oBaHus (GU3MIECKON BETMYMHBI B BOJJIOKOHHO — ONITHYECKUX JaT-
YHKaX.

2. OcuHosHble mapameTpsl BO/L.

3. MexaHu3Mbl ITEPH CBETA B BOJIOKOHHBIX CBETOBO/IAX.

4. HeBOIOKOHHBIE KOMIIOHEHTHI BOJIOKOHHO — ONITUYECKUX YCTPOMCTB: (pa30BbI€ MIIACTUHKH.

5. OnTrueckue U30JSITOPhL: IPUMEDP peanu3alim.

6. [Ipumep >IE€KTPOONITHYECKOTO MOTYIITOPA MHTEHCUBHOCTH CBETA.

7. IlpuHimn paboThl BOJOKOHHO — ONTHYECKOTO JIa3epa, MCIOJb3yromero 3¢h¢ektT KkomMOuHamu-
OHHOT'O paccesHusl.

8. CTpykTypHas cxema pacrnpenenenHoi BO u3meputenbHoi cuCTEMBI, IPUHILIUI €€ padoThI

9. IlpuHIMI TOCTPOEHHUSI JaTYMKa TEMIEPATyphl ¢ U3MepeHHeM TerioBoro uinydenus B BO/ c
BOJIOKHOM - JINHUEN TepeaayH.

10. Cxema onTHYECKOT0 30Ha /I NU3MEPEHUSI CMEIICHUH 1 KOIeOaHud.

11. Ipuauun neiicteus u cxema BOJ monsipu3alinoHHO - BpaIaTeIbHOIO THIIA.

12. Cxema matymka MarHUTHOTO 1Ol Ha ocHOBE d(dexra Dapanest (BOJTOKHO - JTHHUS TIEPEIadn).

13. THrbl BOJIOKOHHO - ONITHYECKUX UHTEP(EpOMETPOB.

14. bazoBas cxema romouHHOTO HHTEp(epomeTpa Maxa - [lenaepa.

15. BeipaxeHue JUIsi HHTEHCHUBHOCTH CBETa Ha BBIXoJle HHTepdepomeTpa Maxa - Llennepa.

16. Kak BeiOupatot pabouyro Touky B nHTEp(hepomeTpe Maxa - llennepa?

17. Cxema u npuniun padotsl uuTeppepomerpa Padpu - Ilepo. [Ipumep BO/] Ha ocHOBe uHTEp-
dbepomerpa Dabdpu - [1epo.

18. Cytb addexra Canbsika. Kimaccuueckast cxema BOJOKOHHO - ONTHYECKOTO THPOCKOIA.

19. CxeMa BOJIOKOHHO - ONITHYECKOI0 TUPOCKOMNA € KOJIBLEBBIM PE30HATOPOM MTACCUBHOTO THUIIA.

20. BoOKOHHO-ONTHYECKHE OPITTOBCKUE PEIIETKH U JITUHHO-TIEPHOIHBIE BOJOKOHHBIE PEIIETKU
— 4TO 3TO TAKOE U B YEM HX Pa3InyMs?

21. CooTHOIIIEHHE MEXIY MEPUOFOM BOJIOKOHHO-ONTHYECKOM OP3TTOBCKOM pEIeTKH U JAJTUHON
BOJIHBI CBETA, HA KOTOPOM pelIeTKa SIBISIETCS OpIrroBCKOM.

22. IlpuHiun paboThl YyBCTBUTENILHOTO 3JIEMEHTa AaTYMKa YOPYrux aedopmanuil Ha OCHOBE BO-
JIOKOHHO-ONTUYECKOW OPITTOBCKON PEIIETKH.

23. Metons! popmuposanust BOBP. [Ipumep cxemsl popmuposanust BOBP.

24. Tlpumep cxembl 00pabOTKH curHaia aarduka Ha ocHose BOBP.

25. CxeMa BOJIOKOHHO-ONTHYECKOTO Ja3epa. OCHOBHbIE KOMIIOHEHTHI. [1yTH TOCTHKEHUS! BBICOKOM
BBIXOJJHOM MOIIIHOCTH B TaKHX Jia3epax.

26. Cytb 3¢ ¢pexkra KOMOMHALIMOHHOTO paccesiHus cBeTa. [IpuHIMI paboThl BOJTOKOHHO — ONTHYE-
CKOTO JIa3epa, UCIOJIb3YIoMIeTo (P PekT KOMOMHAIIMOHHOTO PACCEsTHUSI.
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14.2. TpeGoBaHHs K OLCHOYHBIM MATEPHAJIAM JJISl JIUI] C OTPAHHUYCHHBIMHU BO3MOKHOCTAMH

310POBbS U HHBAJINI0B

st mui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -
TeJbHbIE OLIEHOYHbIE MaTepHUaIIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusmMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

[IpenMy11eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs TIPOBEPKa
(MHIUBUYaTbHO)

C napyueHusMu
OIIOPHO-
JIBUTATEIILHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JUCTaHIIMOHHBIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSM

TecTbl, MICEMEHHBIE CAMOCTOSTENLHEIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyecTBEHHO TPOBEPKa
METO/IaMU UCXOS U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMa MpeoCTaBICHUS 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABJICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIHMYUBACTCS BpEMs Ha
HOJ'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TakKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl 1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMU OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpn HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOLIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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