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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. IloaroroBka CTyI€HTOB B 00JIACTH (PU3HUECKUX MPUHLIUIIOB (PYHKIIMOHUPOBAHUS COBPEMEHHBIX
ONTUYECKUX, ONTOIEKTPOHHBIX U HEJTMHEHHO-ONTUYECKUX JJIEMEHTOB U YCTPOUCTB.

1.2. 3agauy AUCHUILIUHBI

1. M3y4yeHue OCHOBHBIX MOJOKEHUHN 1 3aKOHOB (DU3UYECKON ¥ KBAHTOBOW ONTHKHU.

2. N3yuenue 3¢ (HexToB B3aUMOACHCTBUS ONTUYECKOTO U3JIYyUEHHUS C BEIIECTBOM C TOUKH 3pEHUS
KJIACCHUECKOM AJICKTPOIMHAMUKY U KBAHTOBOUW (PU3UKH.

3. V3yyeHne OCHOBHBIX NMPUHIIUIIOB PabOTHl U MOCTPOCHHUSI TPUOOPOB U CUCTEM ONTUUYECKOMN
00paboTku nHbOpMaIUH.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte O6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moaysabs HanpaBieHHOCTH (poduiist) (major).

HNunexc nuctumunel: b1.B.02.03.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaiabHble KOMIIETEHIIUH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-2. Cnocoben
BBIIIOJIHATD PacdCT U
IIPOEKTUPOBAHUE
AJIEMEHTOB U YCTPOUCTB
MH(POKOMMYHHUKAITIOHH
bIX CUCTEM B
COOTBETCTBHHU C
TEXHUYCCKHUM 3a1aHUEM,
B TOM 4YHCJIE C
HCIIOJIb30BAaHUEM
CPEACTB aBTOMAaTU3aLlAH
IMPOCKTUPOBAHUA

[1K-2.1. 3naet meToabl
pacyeTa ¥ IpOEKTUPOBAHHUS
AJIEMEHTOB U YCTPOUCTB
UH(POKOMMYHHUKAIIMOH HBIX
CHUCTEM B COOTBETCTBHH C
TEXHUYECKUM 3a/1aHUEM, B
TOM YHCJIE C UCIIOJIb30BAHUEM
CPEACTB aBTOMAaTU3aLAN
IIPOEKTUPOBAHUSA

3HaeT METO/Ibl HA OCHOBE 3aKOHOB
(bU3NIECKOil ONTHKH, IPUMEHSIEMBbIE IS
pacdeTa ¥ IPOEKTUPOBAHUS ONTUYECKUX U
MHTErPAIBHO-ONTUYECKUX 2JIEMEHTOB
YCTPOUCTB HMH()OKOMMYHHKAIIMOHHBIX
CHUCTEM.

[IK-2.2. YMeeT BBIIOIHSTE
pacyeT v MPOEKTUPOBAHNE
AJIEMEHTOB U YCTPOWCTB
WH()OKOMMYHHKAITMOH HBIX
CHCTEM B COOTBETCTBHM C
TEXHUYECKHUM 3aJaHHEM, B
TOM YHCJIE C UCITOJIb30BaHUEM
CPE/ICTB aBTOMATH3AIUN
MIPOCKTUPOBAHUS

YMeeT BBIMOJIHATH PacyeT ONTHYECKHUX,
BOJIHOBOJIHBIX, AU(PPAKIIMOHHBIX U
MHTETPAIbHO-ONTHYECKUX AJIIEMEHTOB U
YCTPOICTB MHPOKOMMYHHUKAITMOHHBIX CUCTEM
B COOTBETCTBUU C TEXHUUECKHUM 3a/laHUEM.

I1IK-2.3. Bnaneet MmTomaMu
pacyeTa v MPOEKTUPOBAHUS
AJIEMEHTOB U YCTPOUCTB
MH(POKOMMYHHUKAIIMOHHBIX
CHCTEM B COOTBETCTBHM C
TEXHHUYCSCKHUM 3aJIaHHEM, B
TOM YHCJIE C HCIIOIB30BaHUEM
CpEACTB aBTOMAaTU3alUU
MIPOEKTUPOBAHUS

Bnaneetr merogamu pacucTa nu
MMPOCKTUPOBAHUA ONITHUYCCKUX U
HHTCTIPAJIbHO-ONITUYCCKUX DJICMCHTOB U
yCTpOﬁCTB I/IH(I)OKOMMYHI/IKEU_II/IOHHLIX
CHCTCM.

I1K-3. Criocoben
MPOBOJUTH PACUETHI T10
IIPOEKTY CETEU U
CpeACTB
UH(POKOMMYHUKAIIH ¢
UCTIOJIb30BaHUEM
CTaHJAPTHBIX METOJIOB,
NIPUEMOB U CPE/CTB
ABTOMATH3aIUU
MPOEKTHPOBAHUS

[1K-3.1. 3naet meToabl
pacyeToB MO MPOEKTY CETEN U
cpeacTB HHPOKOMMYHHUKALIUI
C MCIIOJIb30BaHUEM
CTaHJAPTHBIX METOJIOB,
NIPUEMOB U CPE/CTB
aBTOMATH3AIUU
POEKTHPOBAHUS

3HaeT CTaHJapTHbIE METO/Ibl HA OCHOBE
(bU3NIECKOil ONTHUKH, UCTIONIB3YEMbIE TIPH
pacdeTax 1o IPOEKTy ONTUYECKUX CETEN U
cpeacTB HHPOKOMMYHHUKALIUH.

[1K-3.2. YMeeT BBINONHATH
pacyeThl 10 MPOEKTY CETe 1
cpeacTB HHHOKOMMYHHUKAITHI
C HCIIOJIb30BaHHEM
CTaHJAPTHBIX METOJIOB,
MIPUEMOB U CPEJICTB
aBTOMAaTH3AIUH
MIPOCKTUPOBAHUS

YMeeT BBITIOHITH PacueThI 1O MTPOCKTY
ONTUYECKUX CETEU U CPENICTB
WH()OKOMMYHHKAITUH, UCTIONIB3YsI
CTaHJapPTHBIC METO/bI HA OCHOBE 3aKOHOB
(bU3UYECKOM ONITHUKH.

I1K-3.3. Bnageet MmeTogamu
pacyeToB MO MPOEKTY CETeH U
cpenctB HHGOKOMMYHUKAIIUN
C MCII0JIL30BaHHEM
CTaHJAPTHBIX METOJIOB,
MIPUEMOB U CPEJICTB
aBTOMAaTH3aluu
MIPOEKTUPOBAHUS

Bnageetr MeToiaMu pacyeToB 110 MPOEKTY
ONTUYECKUX CETEH U CPEACTB
MH(POKOMMYHUKAIUH, UCTIOIb3Ys IPUEMBI U
CpelICTBA aBTOMATU3ALMU TPOEKTUPOBAHMSI.
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ITK-5. Crocoben
pa3zpabaThIBaTh
ACKHU3HBIE U
TEXHUYECKHUE TTPOCKTHI,
TEXHHYECKHE 3aJaHusl Ha
pa3pabOTKy COCTaBHBIX
qacTeil CHCTEM
KBaHTOBBIX
KOMMYHUKaIUN

I1K-5.1. 3HaeT MeTOaBI
pacueTa ¥ MpOeKTUPOBAHUS
9JIEMEHTOB U COCTABHBIX
JacTeH CHUCTEM KBAaHTOBBIX
KOMMYHUKaIUN

3HaeT OCHOBEI B3aUMOJACHCTBUS CBETA C
MaTepHaIbHBIMU CPEJAMH HA KBAHTOBOM
YPOBHE, UCMOJIb3YEMBIE B METO/IAX pacyera u
MPOEKTUPOBAHUSA SJIEMEHTOB U COCTABHBIX
4acTel CUCTEM KBAHTOBBIX KOMMYHUKAIIWM.

IIK-5.2. Ymeer
paszpabaThIBaTh YCKU3HBIC U
TEXHUYECKHE MTPOEKTHI,
TEXHUYECKUE 3aJJaHus Ha
pa3pabOTKy COCTaBHBIX
YyacTel CUCTEM KBAaHTOBBIX
KOMMYHUKaIUN

YMeer pa3pabaTeiBaTh 3CKU3HbBIE U
TEXHUYECKHE TIPOCKTHI, 8 TAK)KE TEXHUUECKUE
3aJ]aHMs Ha pa3pabOTKy COCTABHBIX YaCTeH
CUCTEM KBaHTOBBIX KOMMYHHKAIIM/ HA OCHOBE
ONTUYECKHUX W UHTETPATHHO-ONTHYECKIX
DIIEMEHTOB.

I1K-5.3. Bnaneet MmeTogamu
pacyeTa v MPOEKTUPOBAHUS
3JIEMEHTOB U COCTABHBIX
YacTe CHCTEM KBaHTOBBIX
KOMMYHUKaLAN

Brnageer HaBbIKaMu YTE€HUS U N300paKeHUS
CXEM KBAHTOBBIX KOMMYHHUKALIUI HA OCHOBE
COBPEMEHHOM 3JIeMEHTHOH 0a3bl.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHALIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 4 3a4STHBIX eUHUIL, 144 akageMHUeCcKUX 4acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4eOHOU JEATEIbHOCTH MPEICTABICHO B

tabmuue 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh JAUCITUILUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
= Becero  |CemecTpbl
Bunpl yueOHOM AesTenbHOCTH
4acoB 4 cemectp
KonTakTHas aynuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejiemM, BCero 58 58
JIek1IMOHHBIE 3aHATUSA 28 28
IIpakTHueckue 3aHATHS 18 18
JlaGopaTopHblie 3aHATHS 12 12
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 86 86
BHEayIUTOPHasA padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[TonroroBka k 3auery 32 32
[ToaroroBka K TECTUPOBAHUIO 30 30
[ToarotoBka k 1abopaTopHOil paboTe, HaNMcaHUe OTYETa 24 24
Oo0mast TpyA0eMKOCTh (B Yacax) 144 144
Oo0mas TpynoeMkocTh (B 3.e.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHIIMHBI

5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pa3zienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B

tabiuue 5.1.

Tabnuia 5.1 — Pazgenst (TeMbl) AUCHUILINHBL U BUABI YYEOHOH 1€ATeIbHOCTH

HasBanus pasnesnoB (Tem) faeHK' [Ipak. | JIa6. | Cam. BceIE%;aCOB dopMupyemsbie
JTUCITUTUTUHBI ” | 3aH.,4 | pab. |[pab.,u KOMITCTCHITH
q AK3aMeHa)
4 cemecTp
| Baesienue | - ] -] 4 5 | TIK-2, [IK-3, T1K-5
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2 OCHOBHBIC ITOJI0KCHHS 8 6 8 32 54 IIK-2, IIK-3, IIK-5
(U3UYECKON ONITUKHI
3 OnTrKa OrpaHUYEeHHBIX 4 4 - 8 16 [1K-2, T1K-3
CBETOBBIX ITYYKOB
4 OCHOBHBIE ITOJIOKCHUS 4 - - 8 12 IIK-2, ITIK-3, TIK-5
KBAHTOBOHM (PM3MKHU U KBAHTOBOM
ONTHUKU
5 PacnipocTpaHeHHE CBETOBBIX 4 4 - 8 16 [IK-2, I1K-3, TIK-5
BOJIH B MaTEPHAIIbHBIX Cpe/lax
6 B3anmopeicTBre cBeTa ¢ 4 4 - 10 18 I1K-2, IIK-3, TIK-5
(GUBUYECKUMU TTOJISIMHU
7 DiIeMeHThI HEJIUHEHHON ONTUKHU 3 - 4 16 23 IIK-2, IIK-3, TIK-5

Uroro 3a cemectp| 28 18 12 86 144

Hroro| 28 18 12 86 144

5.2. Conep:xanue pa3aesioB (TeM) IMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3eaoB (TeM) TUCIUTUIMHBI (B T.Y. IO JCKIIHSIM)

TpynoemMkocTb
HazBanus pasznenoB | ComeprkaHue pas3aenoB (TeM) TUCIUILIAHEI (B dopmMupyembie
(TemM) TUCHIUIUTAHBI T.4. 10 JICKITHSIM ) (MeKUHOHHEIC KOMIIETEHIINHU
3aHATHA), U
4 cemecTp
1 Beenenue Lenp u 3amaun Kypca, GopMupyembie [IK-2, TIK-3,
KOMIIETEHLIMM U MECTO IUCLHUILINHEI B [IK-5
y4eOHOM TporLecce.
Hroro
2 OCHOBHBIE YpaBHeHus MakcBeiia i1 JUAIEKTPUIECKOU I1K-2, TIK-3,
MTOJIOKEHUS cpensl. MaTepualibHble ypaBHEHUS. [IK-5
¢du3nyeckoil onTukK |YpaBHEHUs IPaHUUYHBIX YCIIOBHM. BomHOBOE
ypasHenue. [lonspusamnus cera.
[TonsspuzanmonHble 2neMeHThl. OTpaxkeHHue
cBeTa OT IUI0CKOM rpanuusbl. [lonHoe
BHYTpPEHHEE OTpakeHue cseTa. KorepeHTHOCTH
CBETA, MOHATHUS IPOCTPAHCTBEHHOW 1
BpEMEHHOU KorepeHTHocTH. HTepdepeHtus
u nudpakuud. Judpakuus cBeta Ha
NEPUOANYECKUX CTPYKTypax.
Hroro
3 OnTuka [ToHsiTHE YTIIOBOTO CHEKTPA INIOCKUX BOJIH. I1K-2, TIK-3
OTPaHUYEHHBIX [TapaGonnyeckoe ypaBHEHUE TEOPUU
CBETOBBIX ITYYKOB mudpakun. ["ayccoB cBETOBOM My4OK.
[IpeobpazoBanne Oypbe u GuabTpaLHs
PEryJSPHBIX BOJIHOBBIX IOJIEH B ONTUYECKUX
CHCTEMAX.
Hroro
5
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4 OcHOBHBbIE ITocrostnnas I1nanka. KopnyckyisipHo- 4 [1K-2, TIK-3,
[IOJIOKECHUSA BOJIHOBOW Jyaynn3M. BeposTHOCTHas [IK-5
KBAaHTOBOU (PM3UKHU U |TpaKTOBKA BOJH Jie bpoiinsa. CooTHOImEHUS
KBAaHTOBOM OITUKM |HEONPEIEICHHOCTEN. Y paBHEHHE
[lIpenunrepa. ['apMOHHYECKHI OCHUAIUIATOP.
B3aumonelicTBue U31y4eHs ¢ aTOMHBIMU
CUCTEMaMH.
Hroro 4
5 Pacnpoctpanenue |PacmpocTpaHeHue cBeTa B HAPABIIAIOLINX 4 I1K-2, TIK-3,
CBETOBBIX BOJIH B cTpykTypax. [InanapHble u KaHaIbHBIE [IK-5
MaTepUaIbHbIX ONTUYECKNE BOJIHOBOIbI. MaTepuasl u
cpenax AJIEMEHTBI HHTErpaibHON ONTUKY. CBsI3aHHBIE
ONTUYECKUE BOJIHOBOIBI. PactipocTpanenue
CBETOBBIX BOJIH B IEPUOINYECKUX CTPYKTYPAX.
HUroro 4
6 BzaumogeiictBue |DeHOMEHOJIOTHYECKAs] TEOPUSI 4 IIK-2, I1K-3,
CBeTa ¢ aeKTpoonTudeckoro dddexra. JIMHEHHBIN 1 [1K-5
bu3MIeCKUMHU KBaJPAaTUYHBIN 3JIEKTPOONTHYECKHE P DEKTHI.
MOJIIMU DIEKTPOONTHYECKHE MOLYJIATOPSI.
Axyctroontudeckuii 3pdext. Audpaknus
CBETa HAa aKyCTUYECKUX BOJIHAX. PeKMMBI
nudpakuu Pamana-Harta u bparra.
AKyCTOONITHYECKHE MOAYIISATOPBI U
nedaexktopsl. DoTopedpakTUBHBIN dPPEKT.
MexaHu3Mbl TPAHCTIOPTA HOCUTEIIEH 3apsJIOB.
doTtopedpakTUBHBIE MATEPHUAIBI.
Hroro 4
7 DnemMeHThl [Tonstpu3anus QUAIEKTPHUKA B AIEKTPUIECKOM 3 [1K-2, TIK-3,
HEeJIMHENWHOM onTuku |noje. Cpeapl ¢ KBaJIpaTUYHOW U KyOMUHOM [IK-5
ONTUYECKON HEIIMHEUHOCTHIO. Y pPaBHEHUE
HEJIMHENHBIX BOJIH. HemHeHo - onTuyeckue
Marepuaisl. ['eHepanus BTOpOil TapMOHUKH.
CaMoBO3/1€IICTBHE CBETOBBIX ITyUYKOB B
HEJIMHENHOM cpene. BpeMeHHbIe
IIPOCTPAHCTBEHHBIE ONTHYECKUE COJTUTOHBI.
Hpyrue HenuHeiHO-onTHYecKue 3 eKTo.
Hroro 3
Hroro 3a cemectp 28
Htoro 28
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHnoBaHue npakTH4ecKuX 3aHATUN (CEMHHAPOB) MIPUBEACHO B Tabmuie 5.3.
Tabaua 5.3. — HaumeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)
Hasanns pasnenos | HaumeHoBaHue npakruueckux 3ansatuil | Tpynoemkocts, | dopmupyemsie
(TeM) AUCUUTUIMHBI (cemuHapoB) q KOMITETEHIIUH
4 cemecTp
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2 OcHoBHBIE 110J10keHus | I lITockue cBeTOBbIE BOJIHEI. 4 I1K-2, I1K-3,
(bu3nyeCKOil ONTHKU [Tonspusanus MJI0CKUX CBETOBBIX BOJIH. [IK-5
OTtpaxkenue
CBE€Ta OT IUIOCKOM I'PAHMIIBI.
Hudpakuus u uHTEp)EepeHIIHS 2 ITK-2, TIK-3,
CBETOBBIX BOJIH. J{udpakius cBeTa Ha IK-5
IeJId ¥ IEPUOINYECKUX CTPYKTYpax.
Hroro 6
3 OnTuka ["ayccoBbl CBETOBBIC MMyYKH. 4 [1K-2, T1K-3
OIPaHUYECHHBIX [Ipeobpas3oBanue @ypre B ONTUUECKUX
CBETOBBIX ITYYKOB CUCTEMax.
Hroro 4
5 Pacnipoctpanenue Pacnpoctpanenue csera B 4 I1K-2, TIK-3,
CBETOBBIX BOJIH B HAMPABIAIOIINX CTPYKTYpax. [K-5
MaTepuaIbHBIX cpefax | /lucnmepcnoHHOE ypaBHEHHE IIaHAPHBIX
ONTUYECKUX BOJHOBOAOB. Pacuer
K03 (HUIIMEHTOB CBSI3U B CUCTEMAaxX
CBSI3aHHBIX ONTHYECKHUX BOTHOBOIOB.
Hroro 4
6 B3anMmopelicTBue B3anmopeiicTBus cBeTa ¢ Pu3nUeCKUMHU 4 I1K-2, I1K-3,
cBeTa ¢ GU3NYECKUMH | TTOJISIMU. Y CTPOKCTBA HA OCHOBE I1K-5
TTOJISIMH anekTpoontuyeckoro (30) u
akycroorntuueckoro (AO) addexra.
Hroro 4
Uroro 3a cemectp 18
Hroro 18
5.4. JlaGopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tadbnuie 5.4.
Tabmmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
Haspanns pasjenos HaunmenoBanue nadopatopasix padot | TpymoeMKocTb, 4 PopmHpyemble
(TeM) TUCUUTLTAHBI KOMITETCHITH
4 cemecTp
2 OCHOBHBIE UccnenoBanue nossipuzanuu 4 I1K-2, IIK-3, TIK-5
MOJIO’KEHUS Ja3€pPHOT0 U3ITyUYEHUS.
(pusuueckolt ontuky | MccnenoBanne audpakium 4 [IK-2, [IK-3, TIK-5
KOT'€pEHTHOT'0 U3JTy4YeHHUs Ha
MEPUOUYECKON CTPYKTYpE.
Hroro 8
7 DneMeHTBI ['enepanust BTopoii rapMOHHUKH [1K-2, TIK-3, T1K-5
HEJIMHEHON ONTUKH | TBEPIAOTENBHOIO Jla3epa Ha
kpucramie YAG:Nd3+
Htoro 4
Hroro 3a cemectp 12
Uroro 12

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npegycmorpeHo y4eOHbIM IIIaHOM

5.6. CamocTosiTesibHass paboTa
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Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.

Tabmmma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIETEHITUN

HasBanus paznenos |Buael camocrostensHoi | TpynoemkocTs, | PopMupyemsle Dopmsbl
(TeMm) AMCLMIIIIUHBI paboThI q KOMIIETCHIIUU KOHTPOJIA
4 cemecTp
1 BBenenue [ToaroroBka k 3auery 2 I1K-2, ITK-3, TTIK-5 3auért
IToaroroBka k 2 [MK-2, T1IK-3, TIK-5| TectupoBanue
TECTUPOBAHUIO
Htoro 4
2 OcHOBHBIE [ToaroroBka k 3auery 8 I1K-2, TIK-3, T1K-5 3auéT
IOJIOKCHUS IToaroroBka x 8 IMK-2, T1IK-3, TIK-5| TectupoBanue
(hu3MUECKOM ONTHKH | TecTHPOBAHHIO
[ToaroroBka k 16 ITK-2, TTIK-3, TIK-5 | JlaGopatopHas
nabopaTopHO# paboTe, pabora
HaIlMCaHUe OTYeTa
Hroro 32
3 OnTuka IToaroroBka K 3aueTy 4 I1K-2, TIK-3 3auér
OrpaHHYCHHBIX ITonroroBka k 4 I1K-2, ITK-3 TectupoBanue
CBETOBBIX ITYYKOB TECTHPOBAHHIO
Hroro 8
4 OCHOBHEIE [ToaroroBka k 3auery 4 IIK-2, IIK-3, IIK-5 3auér
ITOJIOKCHUA IToaroroBka x 4 [1K-2, TIK-3, [IK-5| TectupoBanue
KBaHTOBOM (DM3MKM U | TecTHPOBAHHIO
KBAaHTOBOW ONTHUKH HUrtoro ]
5 Pactipoctpanenue |IloaroroBka k 3auery 4 [K-2, T1K-3, TIK-5 3auér
CBCTOBBLIX BOJIH B IToaroroBka x 4 [1K-2, TIK-3, [IK-5| TectupoBanue
MaTepuaTbHBIX TECTHPOBAHHIO
cpenax Hroro 8
6 B3anmoeiicTBre [ToaroroBka k 3auery 6 IIK-2, IIK-3, IIK-5 3auér
cBeTa ¢ GU3MIECKUMH | [orOTOBKA K 4 [1K-2, TIK-3, [IK-5| TectupoBanue
HOJIAIMU TECTUPOBAHUIO
Hroro 10
7 DIIeMEHThI [ToaroroBka k 3auery 4 IIK-2, IIK-3, IIK-5 3auér
HEJIMHEHHON ONTUKHU  |[JoAroToBKA K 4 [IK-2, [1K-3, [IK-5| Tectuposanue
TECTUPOBAHUIO
IToaroroBka k 8 [1K-2, IIK-3, TIK-5| JlaGopaTopHas
nabopaTopHoii paboTe, pabota
HalnucaHue OT4YeTa
Hroro 16
Uroro 3a cemectp 86
Hroro 86

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

CooTBeTcTBHE KOMIETEHIMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB

3aHATUN
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Bunbl yueOHOI nesTenbHOCTH
dopmupyemble
Jlek. [Tpaxk. JIab. Cam. DopMBI KOHTPOJIA
KOMIICTEHITHH
3aH. 3aH. pao. pao.
I1K-2 + + + + 3auér, JlaboparopHas padora,
TectupoBanue
[1K-3 + + + + 3auér, Jlaboparopnast pabora,
TectupoBanue
[1K-5 + + + + 3auér, Jlaboparopnast pabora,
TectupoBanue

6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAEMOCTH 00y4aloIMXCs
6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

BbannbHble onleHkH U1t POpPM KOHTPOJIS IPEICTABICHBI B Ta0uie 6.1.
Tabnuua 6.1 — bamibHbIEe OLIEHKH

o . MaxkcuManbHBIH Oalt
MakcumanbHbIN MakcumanbHbIN
3a MepUuo MEX1y Bcero 3a
DopMBbI KOHTPOJISI 6amn Ha 1-y10 KT ¢ OaJut 3a repuo.
2KT u Ha KoHEL CEeMEeCTp
Hauaja ceMmecTpa mexnay 1KT u 2KT
ceMmecTpa
4 cemecTp
3auér 15 20 20 55
Jlaboparopnas pabota 0 5 10 15
TectupoBaHue 10 10 10 30
Hroro makcumym 3a 25 35 40 100
epuo.I
Hapacratomum utorom 25 60 100 100

6.2. [lepecuer 0a/1J1I0B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

[lepecuer 6aIOB B OLIEHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tadnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aIOB B OLICHKH 33 TEKYIIHI KOHTPOJIb

bamner Ha JAaTy TCKyHICTO0 KOHTPOJIA OHGHKa

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMMbl OaioB Ha naty TK

Ot 60% 1o 69% ot MakcuMabHOM CyMMBI O6aIoB Ha naty TK

N|W |~

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecyeT cyMMBI 0alIOB B TPAJUIIMOHHYIO U MEXITYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHIEe

6.3.
Tabmuia 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY
Htorosas cymma Oanos,
Onenka YUMTBIBACT YCIEUTHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTaM4HO)
4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)
3 (yAOBIETBOPHUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (Hey10BJIETBOPUTEIILHO) (HE 3aUTEHO) Hwxe 60 6annos F (neynosierBopureabHO)
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7. YueOHO-MeTOANYecKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHas1 IMTEpaTypa

1. OcHOBBI (pU3MUECKON U KBAaHTOBOI ONTHKH: YUueOHOE MOCOOHe ISl CTYIEHTOB, 00YYarOMIUXCS
no HanpaieHuto noaArotoBku 11.03.02 «MHPOKOMMYHHUKAIIMOHHBIE TEXHOJIOTHU M CUCTEMBI CBSI3HY,
11.04.02 «MIlH)OKOMMYHHUKAIIMOHHBIE TEXHOJIOTHU M cUCTeMBbl CB3u», 12.04.03 «DoToHHKa H
onronHdopmaruka» / A. C. Ilepun, B. M. lllannapos - 2018. 195 c. [Dnekrponnslii pecypc]: — Pexum
nocryma: https://edu.tusur.ru/publications/10352.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Bapnansu, B. A. ®usznveckue oCHOBBI ONTHKH : yueOHOe mocobue / B. A. Bapnausan. — 2-e
u3n., nepepad. — Cankt-IletepOypr : Jlans, 2022. — 272 c. [DnekTpoHHBIN pecypc]: — Pexum
nocryma: https://e.lanbook.com/book/212894.

2. Cyxanos, U. U. OcHoBel ontuku. Teopus nzo0paxkeHus : yueOHoe mocodue ais 6akamaBpuara
u crienuanurera / Y. Y. CyxaHoB. — 2-e u3a., uctp. u non. — Mocksa : M3gatenscTBo HOpait, 2018. —
111 c. [DnexTpoHHbIi pecypc]: — Pexum goctyna: https://urait.ru/bcode/427937.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHBbIE YUeOHO-METOANYEeCKUE MOCOOUsI

1. OcHOBBI PU3NIECKOH 1 KBAHTOBOW ONTHKH: Y 4eOHO-METOMUECKOE MTOCOOHE MO MPAKTHIECKUM
3aHATHIM H caMmocTosTesbHou padote / A. C. Ilepun, B. M. llarnapos - 2018. 57 c. [DneKTpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/10358.

2. HccnenoBaHne NOJSpU3ALUH JIA3EPHOTO U3TyUYeHUs: MeToanuecKkue yKa3anus K 1a0opaTopHOn
pa6ote / A. JI. be3nansriii, A. E. Mannens - 2023. 13 c¢. [DnekTpoHHBINA pecypc]: — Pexum gocrymna:
https://edu.tusur.ru/publications/10653.

3. UccnenoBanue nudpaknuy KOTEPEHTHOTO HM3IYYEHHS Ha NMEPUOIMYECKON CTPYKType:
MeTronnueckue ykasaHus K 1aboparopasiM padotam / A. JI. besmansriii, A. E. Mannens - 2023. 10 c.
[DnexTponHsbIit pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/10654.

4. I'enepanust BTOPOH TapMOHHUKH TBEPAOTENBHOTO Jazepa Ha kpuctamie YAG:Nd3+:
Meronnueckue ykasaHus K aboparopasiM padotam / A. JI. besmansriii, A. E. Mannens - 2023. 13 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/10659.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI5 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaroIuXCst
U3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUSITHS HHPOPMALIUH.

Joist i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st T ¢ HAPYIIeHHSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn NUCUUIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHUYECKOE ¥ POrpaMMHoOe ofdecrnedyeHre JUCHUIITIHHbI

8.1. MaTepuajbHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue JJIsl JeKIUOHHBIX 3aHATH I
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Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIHIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJ0OYHBIX MECT JJII Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOM M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TTOCOOUS, 00eCTICUNBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyeOHo- BeiuncauTenbHas naboparopus uMm. E.C. Kopanenko "JlabopaTtopusi BOJIOKOHHO-
ONTUYECKUX JIMHUN CBSI3U M U3MEpEeHHH'": yueOHas ayIuTOpus JUIsl IPOBEACHUS 3aHIATHH JIEKIIHOHHOTO
TUMa, yueOHas ayJuTOpus JJIs IPOBEACHHS 3aHATHI MPAKTHUYECKOTO THUIIA, yueOHas ayIuTopus s
MIPOBEICHUS 3aHATHIA 1a0OpaTOPHOTO TUMA, yueOHAas ay TUTOPUS Il IPOBEICHUS 3aHATUI CEeMUHAPCKOTO
TUNA, IOMEIICHHUE JJI1 KypCOBOT'O MPOEKTUPOBAHUS (BBIIIOJHEHUSI KypPCOBBIX padoT), HOMEIIECHUE IS
IIPOBEJEHUS IPYNIOBBIX U UHAUBUYyaIbHbIX KOHCYJbTALMM, IOMEIIEHUE I IPOBEACHUS TEKYILETO
KOHTPOJISL M IpOMexXyTouHOM arrectanun; 634034, Tomckas ob6nactb, r. ToMmck, Bepmmauna ynuna, 1.
47,3330 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- UndopmanonHslil cresa - 7 mr.;

- JJaboparopusiit crenn "KoMIoHEeHTHI BOIOKOHHO-ONITUYECKOM JIMHUH CBSI3U";

- JJaboparopusiit crenn "BonokoHHO-ONTHYECKAs TUHUS CBSI3U";

- JJabopaTtopHblii KoMILIeKC "BOIOKOHHO-ONTHYECKHE CHCTEMBI IIEpejaun JaHHBIX C BPEMEHHBIM H
BOJIHOBBIM YIUIOTHEHUEM KaHaJIOB";

- JJaboparopuslit ctenn "BonokoHHO-ONITHYECKAs CBS3b';

- TunoBoil KOMIUIEKT yueOHOro 060pyaoBaHus "MOHTaX U KCIUTyaTalisl BOJOKOHHO-ONTHYECKUX
CTPYKTYPUPOBAHHBIX KaOEIbHBIX cHCTEM";

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- 7-Zip;

- Adobe Reader;

- Google Chrome;

- LibreOffice;

- Microsoft Office 2007;

- Mozilla Firefox;

- Mozilla Thunderbird;

- PTC Mathcad 15;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIPpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

VYueOHnas nabopatopus "DneKkTpoHHBIX, KBaHTOBBIX 1 CBY npubopos": yueOHas aynutopus s
MIPOBE/ICHU 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHask ayAUTOPHSI 1JIsl TPOBEICHUS 3aHATUN TPAKTUUYECKOTO
TUMa, yuyeOHasi ayIUTOpUs I NMPOBEACHUS 3aHATHI 1abOpaTOPHOTO TUIA, YueOHasl ayAUTOPHUS AJIs
MIPOBEACHUS 3aHATUN CEMHUHAPCKOTO TUIIA, TOMEIIEHUE AJI1 KypCOBOI'O MPOEKTHUPOBAHUSI (BBIIOJHEHUS
KYpCOBBIX paboT), MOMEIIEHHUE AJIsi IPOBEACHUS TPYNIOBBIX U WHAMUBUAYATbHBIX KOHCYJIbTAIUMH,
MOMEIIECHUE ISl TPOBEJACHUS TEKYIIEro KOHTPOJIS U MpoMexyTouHou arrectanuu; 634034, Tomckas
obnacTts, T. Tomck, Bepmununa ynuma, 1. 47, 329a ayg.

Onucanue uMeroerocs 000pya0BaHus:

- Octmmorpad Tektronix TDS 2012B;

- 'enepatop curnanoB AKUII-3417/2 - 2 mr.;

- 'eneparop nummnysbcoB ['5-54;

- Uctounuk muraguss GWINSTEK GPS-73030D - 2 mr.;

- Ocuumnorpad KEYSIGHT SDOX1204A;

- 'eneparop curnanos ['4-126;

- Uctounuk nmranusg YUII-1;

- I'enepatop curnanos Anritsu MG3670G;

- Hacroromep Y2-32 - 2 mit.;
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- Jlazep JIT'H-207A - 3 wir.;

- Ontrueckas ckambst OCK-3 - 3 miT.;

- Bonmer™meTp nudposoit GDM-8145 - 2 mir.;

- Kommekt mabopatopusix padot mo "®dypee-Ontuke" - 3 mrt.;
- [Tpoexrop;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

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

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacooKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnekr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

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

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

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

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

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAMH 310POBbSA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSIMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMarmy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEeTYyCMOTPEHO MCIOJIb30BaHUE B
JIEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) NMpH MOMOILHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHol nHGOpMaIMu B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aALMH U3YUeHUsl
JTUCIUTINHBI

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

Jlis OLICHKHU CcTeTeHn CHOPMHUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 33 IUCIUTUIMHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuma 9.1 — @opMbI KOHTPOJIS U OLIEHOYHBIE MaTePHAIIBI
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Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JCIUTITUHBI KOMITETCHIINH
1 Beenenue T1K-2, TIK-3, 3auéT [lepeuenb BOIIPOCOB 15t
[IK-5 3a4era
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
2 OCHOBHBIE TTOJIOKEHUS [1K-2, T11K-3, 3auét [Tepeuens BOIpOCOB AJist
buznyecKoil oNTHUKU [IK-5 3a4era
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUN
3 OnTHKa OrpaHUYEeHHBIX [1K-2, I1K-3 3auér Ilepeuenb BOITPOCOB AJIst
CBETOBBIX ITYYKOB 3a4era
TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3aJaHUI
4 OCHOBHBIC TIOJIOKCHHS [IK-2, T1K-3, 3auér [Tepeuens BOIIPOCOB 1Jist
KBaHTOBOU (PM3UKH 1 [IK-5 3a4eTa
KBaHTOBOM OITHKH TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
5 Pacnipoctpanenue ceroBeix  |I1K-2, I1IK-3, 3auér IIepeyens BOonpocoB 11t
BOJIH B MaTepuanbHbiX cpegax  |I1K-5 3a4era
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
6 B3auMopeiicTBuE cBeTa C T1K-2, IIK-3, 3auér Ilepeuens BOPOCOB ISt
(GU3UYECKUMU TTOJISIMHU [IK-5 3ayera
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
7 DneMeHTbl HEIMHEHHON [1K-2, T1K-3, 3auér Ilepeuenb BOIIPOCOB AJ1st
ONTHUKH [IK-5 3a4era
JlaGopaTopHas Temsbl m1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

[lxana oneHku cHOPMUPOBAHHOCTU OTACIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeaeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUEHUS TIO

JAUCLUIIMHE
®dopmynupoBKa TpeOOBaHMA K CTETICHH C(HOPMHPOBAHHOCTH
Onenka bamel 3a OM IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHUs
3HATh yMETh BJIAJIETh
2 <60% ot OTCYTCTBHUE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HeyTOBIIETBOPUTEIHHO) | MAKCHMAJIBHOH | TN ()parMeHTapHBIC YMEHUH WU HAaBBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO ¢dbparmeHTapHble
OCBOEHHOE pUMEHEHNE
yMEHHUE HaBBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. Kakue 4acTHIbl IEPEHOCT ONTUYECKYIO SHEPTUIO?
a) DOTOHBI.
0) ®OHOHBL.
B) DJIEKTPOHBI.
r) YacTHI1Ibl ONTHUYECKYIO SHEPTUIO HE MEPEHOCHT.
2. Tonspu3oBaHHON Ha3bIBAETCSI CBETOBAS BOJIHA. ..
a) c Bektopamu E u H, HanpaBiieHne KOTOPBIX MOXKET ObITh OJHO3HAYHO ONPEEIICHO B JIH000H
MOMEHT BPEMEHH.
0) c Bektopamu E u H, HanpaBiieHue KOTOPBIX MOXET ObITh OJIHO3HAYHO ONpPEIEICHO B
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OTpe/ieNIeHHbI MOMEHT BpEMEHHU.
B) BekTop E KOTOpOii pacmosokeH BIoib ocu X.
r) BeKTop E KOTOpOIi pacnosioxkeH B0JIb OCH Y.
3. Tlonspuzanus CBETOBOM BOJIHBI ACIUTCS HA THUIIBI:
a) JIMHEWHas1, cheprdeckas, Kpyropas.
0) MI0CKast, BBITYKJIas.
B) JINHEWHAs, DJUIMIITUYECKAs, KPYTOBasl.
I') TUHEHasl, TAHTeHLMaIbHasl.
4. TInocKkoCTh MONSIPU3ALMHI — 3TO IIIOCKOCTb...
a) mpoxozsmas yepe3 Bektop E u Bekrop H.
0) mpoxopsiias yepes BekTop E u BekTop k.
B) Ipoxosinas yepe3 BekTop E u rpanuily paszaena AByx cpell.
) mpoxosmias yepe3 Bektop E u BexTop k.
5. Tlpunnun [roiireHca: Kaxxaas TOYKa BOJTHOBOTO (PpOHTA...
a) SIBJIIETCA UCTOYHUKOM BTOPUYHBIX IIOCKUX BOJIH.
0) ABJISICTCSI ICTOYHUKOM BTOPUYHBIX CHEPUICCKUX BOJIH.
B) SIBJIICTCSI HCTOYHUKOM BOJIH C ©'3MEHEHHON 4acTOTOM.
T') HE SIBJSETCS] HCTOYHUKOM BOJIH.
6. Kak n3meHuTCS 4acToTa CBETa MpH Mepexoe U3 BaKyyMa B MPO3payHYIO Cpely C IoKa3zaTeaeM
npeaomieHus n=27
a) YBenuuurcs B 4 paza.
0) YBenuuutcs B 2 pasa.
B) YMeHbIIUTCA B 2 pasa.
r) He u3menurces.
7. Dnexrpoontuyeckuit 3Pppekt — 310 A3 PexT. ..
a) U3MEHEHHUsI 0Ka3aTesl IPEJIOMIICHHUS CPEe/Ibl MOJ1 AeCTBHEM MOCTOSHHOTO HIIM IEPEMEHHOTO
AIIEKTPUYECKOTO TOJIS.
0) U3MeHeHus MoKa3aTelis NPEeJIOMIICHUS Cpebl MO AEHUCTBUEM MOCTOSHHOIO 3JEKTPUYECKOTO
OIS
B) M3MEHEHUS KPUCTAUNIMYECKON CTPYKTYyphl MaTepuala MoJa JeHCTBHEM MOCTOSHHOTO
AIIEKTPUYECKOTO MOJIS.
r) U3MeHeHus KodpduuueHTa NOIIOMIEHUS MaTepuaia MoJa JeHcTBUEM MOJ JeicTBUEM
MOCTOSIHHOT'O UJTH MIEPEMEHHOT0 3IEKTPUUYECKOTO MOJIsI.
8. IIpaBuiio yactoT bopa MOXHO 3amucaTh B BUJIE. ..

a) ho = En — Em.
06) hw = En + Em.
B) ho = En \ Em.

r) ho = En * Em.

9. AHM30TPOMHOI CPEeAOi HA3bIBAIOT TAKYIO CPELY...

a) B KOTOpOW HaOdI0JaeTCa pa3jindue CBOWCTB CpPeabl B 3aBUCHMOCTH OT BHIOPAHHOTO
HaIpPaBIICHUS.
0) B KOTOPOI HET pa3Iuyusi CBOMCTB CPE/bl B 3aBUCHMOCTH OT BHIOPAaHHOTO HAPABJICHHUS.
B) B KOTOPOW 3HAYEHUS € U |1 OJMHAKOBBI.
') B KOTOPOIl 3HAUYEHHUS € U [L UMEIOT OTHOIICHUE V5.

10. Yto cBsI3bIBAET MapaMeTp AUAIEKTPUUECKON BOCIIPUMMYUBOCTU CPEIbI ) ?
a) JlusnekTpudeckyio NpOHUIIAEMOCTb CPEbI C HAMIPSKEHHOCTHIO MOJIS.
0) [Monspu3anuio cpeasbl ¢ HaMPsHKEHHOCTHIO MOJIS.
B) ®a3y BOJIHBI C HANIPSKEHHOCTHIO MOJIS.
r') AMIUTUTYy BOJIHBI C HANIPS’KEHHOCTHIO MOJIS.

11. Yroa bprocrepa — 3T0 yros, npu KOTOPOM. ..
a) MPOLIEAIINN JIyd OTCYTCTBYET.
0) OTpaKCHHBIN JTy4 HEMOJIIPU30BaH.
B) OTPa)KEHHBIH JIy4 MOJHOCTHIO MOJIIPU30BaH.
T') YroJl OTpa)KE€HHUs OOJIbIIE yTJIa TaCHUsI.

12. 3akon CHemyca ONMKUCHIBAET. ..
a) OTpa)KEHUE CBETA Ha TpaHUIle pa3/ena AByX Cpel.
0) mpenoMJIeHHEe CBETA Ha TPaHMIIC pa3jieiia AByX cpesl.
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13.

14.

15.

16.

17.

18.

19.

20.

B) MOJISIPU3AIIMIO CBETAa Ha TPaHUIIE pasjiena IByX Cpell.

T') MOTJIOLIEHUE CBETA Ha TPaHUIIEe pa3jiena IByX Cpel.

3akon Manroca — (pU3UYECKUN 3aKOH, BBIPAXKAIOIINNA 3aBUCUMOCTb. . .

a) OTpa)KEHUE CBETA Ha TpaHUIle pa3/iena ABYX Cpel.

0) mpenoMJIeHHEe CBETa Ha TPaHMIIC pa3jieiia AByX cpesl.

B) TIOIJIOIICHHUS CBETa B MOJISIpU3ATOPE.

I) UHTEHCHUBHOCTH JMHEWHO-MOJIIPU30BAHHOTO CBETA IOCJE €T0 MPOXOXKICHHUS 4Yepe3
MOJIIPU3ATOP OT yIiia MEXAY IUIOCKOCTSIMU MOJISIpU3alliY NMaJarollero CBeTa U Mojspu3aTropa.
SBnsgercs nu TenuoBas AUPPy3us HOCUTeNed 3apsaa OIHUM U3 MEXaHU3MOB
MIPOCTPAHCTBEHHOTO MepepacnpeesieHus: HocuTenen 3apsaa?

a) Jla.

0) Her.

B) ToJIbKO B MeTayIax.

r) TOIBKO B KUIKOCTSX.

dotopedpakTuBHbIi 3QPEKT — 3T0 D DEKT. ..

a) U3MEHEeHHUsI 0Ka3aTessl IPeJoMIICHUS O] IeHCTBUEM CBETA.

0) n3meHeHus kod(puimeHTa oTpaXxeHus Mo/ IeHCTBUEM CBETA.

B) U3MEHEHUS MOKa3aTess MPeIoMIICHUs Cpebl MO AEHUCTBHEM MOCTOSHHOIO 3JEKTPHUUYECKOTO
OIS

') HUYEro U3 MepeyrcIeHHOrO0.

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

a) Tonpko B TUHEHHBIX cpeax.

0) B cpenax ¢ kyOMuHO# HETMHEWHOCTHIO.

B) B cpenax ¢ kBagpaTHIHON HETMHEHHOCTHIO.

r) HeT npaBmipHOTO OTBETA.

[Ipossnenue doropedpakTuBHOrO 3PdHeKTa MPOUCXOIUT, €CIIM B pacCMaTpPUBAEMOM cpele
pa3BUBAIOTCS CIEAYIOLIUE 3JIEMEHTAPHBIE TPOLIECCHI. . .

a) GoTOBO30YX ACHHUE CBOOOTHBIX HOCUTENICH dJIEKTPUIECKOTO 3apsia.

0) mpOCTpaHCTBEHHOE Mepepacipeie]ieHle HoCUTeNel 3apsiia.

B) MOJYJISILIMS TOKA3aTesl MPEJIOMIICHHUS CPEJIbI.

') BCE OTBETHI BEPHHI.

Hudpakauonnast 3G hekTHBHOCTh GOTOPEPAKTUBHBIX PEIICTOK OMPEACIISICTCS C TOMOIIBIO ...
a) popmysl KorenpHuka.

0) hopmysbl DHHIITEHHA.

B) hopmynel @paynrodepa.

r) popmysl KomepHuka.

AxyctoonTudeckuii 3pPeKT — 3TO ABICHUE B3aUMOICHCTBHS ...

a) CBETOBBIX BOJIH C aKyCTHUYECKHMH BO3MYIICHUSMHU, PACIIPOCTPAHSIIOMIMMHUCS B HEYIPYTroil
cpere.

0) CBETOBBIX BOJIH C aKyCTUYECKMMH BO3MYUIICHUSIMU, PACIPOCTPAHAIOUIUMHUCS B YIPYTOM
cpere.

B) aKyCTMYECKUX BOJIH C CBETOBBIMH BO3MYUICHHUSIMHU, PACIPOCTPAHSIONIUMUCS B YIPYroi
cpere.

I') aKyCTUYECKUX BOJIH C CBETOBBIMH BO3MYIICHUSMH, PACIIPOCTPAHAIOIIUMUCS B HEYNIPYTOn
cpere.

KeppoBckumu cpeamMu Ha3bIBAIOT CPEJIBI. ..

a) JINHCWHBIC.

0) ¢ KyOMYHOI HETMHEHHOCTBIO.

B) C KBaIpaTUYHON HEIIMHEHHOCTHIO.

') HET IPaBUJIBLHOTO OTBETA.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

TEMA: OcHOBHBIE MOJIOKEHUS (PU3UUECKON ONTUKH.

1.
2.
3.
4.

MarepuaibHOCTb 3JIEKTPOMArHUTHOIO I1OJIS.

BekTopsl, XapakTepu3yOIIKe dJIEKTPOMAarHuTHOE TOJIE.

VYpaBHeHus: MakcBesia B MHTETpajibHOU opMme.

TeopeMbl BEKTOPHOTO aHAIU3a JUIsl CBSA3HM XapaKTEPUCTUK CKAJSIPHBIX U BEKTOPHBIX IIOJICH.
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X

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

VYpasuenus Makcsema B nuddepeHimanbHoin Gpopme.

MatepuanbHble ypaBHEHUS.

['panuuHbIE YCIOBUS ISl HOPMAJIBHBIX COCTABJISIOUINX JIEKTPUUECKOTO MOJIS.
['panuuHbIe YCIOBUS ISl HOPMAJIBHBIX COCTABISIONIMX MAarHUTHOTO TOJIS.
['pannyHbIe yCIOBUS IS TAHT€HIIUATIBHBIX COCTABIISIONIMX 3JIEKTPUUYECKOTO MOJIS.
['pannuHbIe yCIOBUS IS TAHT€HIIMATIBHBIX COCTABIISIIOIIMX MAarHUTHOTO TIOJISL.
BonHoBoe ypaBHeHHE 1S 3JIEKTPUYECKOTO M1 MATHUTHOT'O BEKTOPOB.

[11nockue BOHBI KaK MPOCTEHIIee pellieHne BOIHOBOTO YPABHEHHUS.
CumMBonunueckas popma 3anucH Jist oIS MIOCKUX BOJIH.

PacnpocTpanenue miockoil BOJHBI B TPOU3BOJILHOM HAIlPABIICHUU.

[Tonepeunast cTpyKTypa moJist I0CKUX BOJIH.

[Tonsipuzanusa ceera. HenossipuzoBanHsbiil cBeT. YaCTUYHO MOJISIPU30BAHHBIN CBET.
JIuHeitHas, Kpyrosas, JUTUNITUYECKAs MOJIApU3aIIUS.

[TonspuzannoHHbie 3IeMEHTHI. JJUXpOU3M U ONTUYeCcKasi aHU30TPOIIHSL.
[Tonspu3aninoHHbBIE TPU3MBI.

@da30BbIE TUIACTUHKHU.

TEMA: Ontuka orpaHM4€HHBIX CBETOBBIX ITyYKOB.

21

22.
23.
24.
25.
26.
27.
28.

. [loHsiTHE YTI0BOTO CHEKTPA MIOCKUX BOJIH.

[IpubnmxenHoe penienre TUGPaKIUOHHBIX 33]]a4 HA OCHOBE YTIJIOBOTO CIIEKTPa IIOCKUX BOJIH.
[Tapabonuyeckoe ypaBHEHHE.

I'ayccoB cBeToBO# y4ok. OCHOBHBIE CBOMCTBA, MOJI€ FayCCOBA ITyYKa.

["ayccoBbl MOJIbI BHICHIMX TOPSIKOB.

CyTb ¥ JOCTOMHCTBA METOJIOB ONITHYECKOM 00paboTKKU HHPOpMAIIUH.

[IpeobpazoBanmne Oypre B ONTHIECKON CHCTEME.

[IpocTpancTBeHHas GUIbTpaLvs B ONTUYECKUX CUCTEMAX.

TEMA: OcHOBHBIE TIOJIOKEHHUST KBAHTOBOM (PM3UKH ¥ KBAHTOBOW OTITHKHU.

29

. Ilocrossanas Ilnanka u IIOCTYJIAThI Bopa KaK OCHOBHBIC ITOJIOKEHUSA, ITOCITYKUBIINEC TOTYKOM

IJI pa3BUTUA KBAHTOBBIX HpCHCTaBHeHI/Iﬁ.

30
31
32

. Bonnsl e bpoiiiist, ©X BEpOSITHOCTHAsA TpakTOBKa. KOPIyCKYJIIPHO - BOJTHOBOM JTyaJIM3M.
. COOTHOIIIEHUSI HEONTPEAEIECHHOCTEM!.
. Onepatopsl U Qu3nyeckre BeIUYUHbBI B KBAaHTOBOW MexaHuke. [loHsATHE caMOcOnpsKEHHOTO

oreparopa.

33

. CobcTBeHHBIE (PYHKIIMU U COOCTBEHHBbIE 3HaU€HUs onepaTtopoB. [Ipumepsl TUCKPETHOTO U

HETPEPBIBHOTO CIIEKTPOB.

34
35
36

. FapMoHnYecKuii OCUUILISATOP.
. YpaBnenue llIpegunrepa.
. UagynupoBaHHbie ¥ CrIOHTaHHBIE Tiepexoabl. KoaduuuenTs DHIITEHHA U COOTHOIIICHUE

MCXKIY HUMHU.

37
38

. DHepreTuyecKkue YpoBHH CBOOOTHBIX MOJIEKYII.
. B3aumoneicTBue 3JIEKTPOMArHMUTHON BOJIHBI C JIBYXYPOBHEBOW KBAHTOBOW CHCTEMOIL.

Kunernueckue ypaBHeHUs Il JBYXYPOBHEBOW KBAHTOBOW CHCTEMBI.
TEMA: PacnipocTpaHeHHE CBETOBBIX BOJIH B MAaTEPUAIbHBIX Cpeaax.

39
40
41
42
43
44
45
46

. [lmanapHbIi ONTUYECKHUI BOJTHOBO/.

. Moapl 11aHapHOTO BOJTHOBOJIA.

. BonnoBoe ypaBuenue nis TE- mog.

. Pemienue 1151 mosied nmjiaHapHOTO BOJIHOBOJIA.

. lucniepcuoHHOEe ypaBHEHHUE TUTAHAPHOTO BOJIHOBO/IA.

. Marepuanbl HHTETPAJIbHOM ONTHKH.

. CBs3aHHbBIE ONITHYECKHE BOTHOBO/IEL.

. PactipocTpaneHme CBETOBBIX BOJIH B IEPHOJUIECKUX CTPYKTYpax.

TEMA: B3aumozeiicTBue cBeta ¢ GU3NISCKUMH MOISIMHU.

47
48
49
50
bpoarra.
51

. DnekTpoonTuieckuii 3¢ Pext. DeHOMEHOTOTUIECKOE OITUCAHHE.

. «[TonepeuHbIi» ANEKTPOONTUYECKUN MOTYJISTOP.

. Akycroontuieckuii 3¢ pext. DeHoMeHOoToTuIeCKast TEOPHsI.

. Pexxumbl nudpaknum cBeTa Ha akycTudeckux BostHax. {udpakius Pamana-Hata n nudpakius

. AKyCTOONITUYECKUN MOYJISITOP.
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52. ®ortopedpakTuBHbIH 3dPekT. MexaHu3Mbl TPOCTPAHCTBEHHOTO pa3JejeHUs HOCHTENeH
3apsja.

53. KuHeTuka 3amucu M pejlakCallud d3JIEMEHTapHbIX TroJIoTpaMM B MaTrepuajle ¢
$bOTOBONBTAMYECKUM MEXAaHHU3MOM TpaHCIOpPTa HOCHUTENEH 3apsja.

TEMA: DneMeHTbl HETMHEMHOW ONTUKH.

54. IloHsATHE HEMMHEWHO — ONTHYECKON Cpelbl U BEINYMHA UWHTEHCHUBHOCTU CBETOBOIO IOJI,
HeoOxoauMast AJisl IPOSIBJICHUS HETMHEITHO - ONTUYECKUX CBOMCTB CPE/Ibl.

55. BeipaxkeHue 115l IUAJAEKTPUYECKON MPOHUIIAEMOCTH CPEIbl ¢ KBAJIPATUYHOW HEJIMHEMHOCTBIO U
BO3MOJKHBIE HETMHEHHO — onTrueckue 3P (HeKThl B TAKOU cpejie.

56. BeipakeHue Il AUAIEKTPUIECKON MTPOHUIIAEMOCTH CPEAbl ¢ KyOUYHON HEJIMHEWHOCTHIO U
BO3MOJKHBIE HETMHEHHO — onTrueckue 3P (HeKThl B TAKOU cpejie.

57. IIpocTpaHCTBEHHOE CAaMOBO3/ICHCTBHUE CBETOBBIX ITyYKOB B CpeJie C KyOMYHOM HETMHEHHOCTHIO.
[IpocTpaHCTBEHHBIE ONITUYECKHE COIUTOHBI.

9.1.3. Tembl 1a00paTOpPHBIX padoOT

HccnenoBanue Nossipu3aliii J1a3epHOTO U3ITyYEHHUS.

. UccnenoBanue qudpakiny KOrepeHTHOTO U3TyUeHHsI HA IEPHUOIMUYECKON CTPYKTYpE.

. IIpeobpazoBanne Oypre U GUIbTpALKA CHEKTPA TPOCTPAHCTBEHHBIX YaCTOT B ONTHYECKUX
CUCTEMaX.

4. T'enepauusi BTOPOH TrapMOHHUKH TBEPIOTEIBHOTO Jlazepa Ha kpucTaiie YAG:Nd3+

W —

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia He0OX0IUMO PEryJIspHO
obOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
HAay4YHO-TIONMYJSPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuajia, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbIICHUTH UX
3HaYeHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuunavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
3/10POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIEHOYHBIE MaTepHabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUIl C OTPAaHHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUOB
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Kareropuu oby4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOYUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

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

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHU4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUIM

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

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT

MIPOBEPKH

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
BO3MOKHOCTSAAMH 310POBbA U HHBAJINI0B

Jist Ui ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSMH 3JI0POBbS U MHBAJIHUIOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHHs 3aJaHHIA OIICHOYHBIX CPEIICTB, & UMEHHO:

— B Ie4aTHou (opme;

— B Ie4aTHOH (hopMe ¢ YBEITUYCHHBIM IIPUPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJ]aHHs BCITYX;

— MPEIOCTaBICHHE 3aIaHNUs C UCIIOJIB30BAHUEM CYPJIOTIEPEBO/IA.

JIumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl U MHBAIUIAM yBEIHMYHBACTCS BPEeMsl Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHI. [[s Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeoCTaBICHH OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBAHHUS PE3yIbTATOB OOYYCHHUsS JHUIl C OTPAHUYCHHBIMHU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TPEIyCMaTPUBACT MPEAOCTaBlIeHUE HHPOopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBbsI U BOCIIPHATHSL HH(POPMAIIUH:

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OlCHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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