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1. Hean ocBoeHMs] TUCUUNIMHBI

Paznen xypca oOmieil (u3MKH, MOCBSIIEHHBIA (PU3MUECKOW ONTHKE YUTAETCS CTYACHTaM C
LEJIBI0 O3HAKOMJICHHUS CTYJEHTOB C OCHOBHBIMM IOJIOKEHHSMHM (DU3MUECKONW TEOPUM ONTUYECKHUX
SBJICHUH, C OCHOBHBIMH METOJAaMH HAONIOJCHHUS W HM3MEPEHHUs ONTUYECKHX BeIWYMH. llenbro
JUCHUIUIMHBL «ONTHKN» sABIseTCA: (GOPMHUPOBAHUE Yy CTYAEHTOB OCHOBHBIX HOHATHM, NPUHIMIIOB
(U3UKN TTOTYIPOBOJHUKOB, HABBIKOB MPAKTHYECKOTO MPUMEHEHHS 3HAHUN K PEIICHUIO (PU3UIECKUX
3aj1a4 Mo (U3UKU ONTHKE.

3aga4u AUCHHMILIMHBI:

OcHoBHOW 3ajmaueil uM3ydyeHuss (U3NYECKOH ONTHKH, SBISETCA 3a7ada HAYyYUTh CTYJEHTOB
OpPUEHTUPOBAThCSI B BOIIPOCAX, KAaCAIOLIMXCS TEOPUM, SKCIEPUMEHTa B (U3MYECKOH ONTHKE U
ONTUYECKUX MPHOOPOB. [IOATOTOBUTH CTYAEHTA K TBOPUECKOW paboTe B M30paHHOHN CIEHUAIBHOCTH.
HayuuTh npuMeHsTh Ha NpakTUKE 3HaHUE (PU3MYECKHX 3aKOHOB K PELICHUIO0 YYeOHBIX, HAYYHBIX U
HAYYHO-TEXHHYECKHX 33/1a4; CAMOCTOSITEIbHO CTaBUTh M PeIaTh (PU3NIECKHE 3aauu.

Jig ycrenmHoro W3ydeHus ONTHUKU CTYAEHTHl JOJDKHBI HMMETh XOpOLIYK) MaTeMaTHYeCKYIO
MOJTrOTOBKY M XOPOIIO 3HATh pa3zeiibl Kypca oomeit ¢pusuku: «MexaHukay, «MoJexkyssipHas Gu3nka
1 «OQJIEKTPUYECTBO U MATHETU3M»

CTyzneHT JOJIKEH MO3HAKOMUTHCS C HEKOTOPhIMM METOAAMM, IMPUMEHSIEMBIMU K OIMCAHUIO
HaOroaeMblXx  (U3MYECKUX SBICHUH W OPUOOPECTH HABBIKM CaMOCTOSITEIbHBIX HAayYHBIX
UCCIICIOBaHMA, BKJIIOYast (POPMHUPOBAHNE HABBIKOB M3YUCHHUSI HAYIHOU (PU3HUECKON JIUTEPATYPHI.

Ne | Kog HanmenoBanue o6mactu mpohecCHOHATBHON AEATEIbHOCTH.
n/n | npodeccuoHansbH | HanmeHnoBaHMe npodeccnoHaIbHOIO CTaHAapTa
Oro CTaHjapra

01 OGpa3oBaHue 1 HayKa

1. | 01.001 [Ipodeccuonanbhsiii crangapt «llegaror (negarornyeckas
NeSITeIbHOCTD B C(epe AOIKOIBHOT0, Ha4albHOTO 00IIEr0, OCHOBHOT'O
oO1ero, cpeaHero odmiero oopasoBanusi) (BOCIIUTATEIb, YUUTEIh)»,
YTBEPXKACHHBIN NPUKa3oM MUHUCTEPCTBA TPYAA U COLIMATILHOU
3amuThl Poccuiickoit @eneparuu ot 18 okrsa0Ops 2013 r. Ne
544nu(3apeructpupoBadH MUHUCTEPCTBOM OCTULIMH Poccuiickoit
Oenepanun 6 gexadbps 2013 r., peructpannonusiii Ne30550), ¢
U3MEHEHHEM, BHECEHHBIM NIPUKa30M MUHHUCTEPCTBA TPyAA U
conuanbHou 3amuThl PO oT 5 aBrycra 20161.Ne422n
(3apeructpupoBad MunucrepctBom octuun P® 23 aprycra2016r.,
peructpanioHHbINA Ne 43326 )

2. | 01.003 [Ipodeccuonanbhblit cranaapt «llegaror 10MOIHUTENBHOTO
o0Opa3oBaHMs 1eTel U B3POCIbIX», YTBEPKIECHHBIA TPUKA30M
MunucrepceTBa Tpyaa U counanbHon 3amuTel PO ot 5 mas 2018r. Ne
298 (3apeructpupoBad MunHucTepcTBOM foctuiiuu PO 28 aprycra
2018r., peructpanronHslii Ne 52016

dopmupyemble TUCHMIIMHON 3HAHHMS M YMEHHUS T'OTOBST BBITYCKHHUKA JIAHHON 00pa3oBaTeNbHOM
IIPOrPaMMBbI K BBIITOJIHEHHUIO CIEAYIONINX 0000IIEHHBIX TPYIOBBIX (QYHKIIHI:

Koa u 00001meHHbIe TPYAOBbIEe PyHKINH TpynoBbie pyHKIMH
HaNMEHOBaHHUe Kon HanmenoBanue Yposenb| HaummenoBanme| Kox| VYposenn
npo¢eccCuoHAIbHO KBaJTUpH (moaypoBeHb)
ro CTaHAapTa KallUH KBaJN(uKan




uu
01.001 Ilemaror I[Memarornyeckas O6wenenarornuec/A/01.6
(memaroruyeckas e TebHOCTD 110 Kast QyHKIIHS. 6
NesTeTbHOCTD B MPOSKTUPOBAHUIO U OOyueHnue
ITOIITKOJIBHOM, peau3anuu Bocnurarensuas [A/02.6
HAYaIbHOM 00IIEeM, 00pa3oBaTEILHOTO NesITeIbHOCTD 6
OCHOBHOM 0011IeM, 4 [pomecca
CpeIHEM 00IIeM 00pazoBaTebHBIX
00pa3oBaHuN) OpraHu3aLKsaX Passupaiomas  A/03.6
(BocTIMITATEIID, ITONITKOJILHOTO, ACATCIBHOCTD
VIHUTEIIb) Ha4yaJIbHOTO OOIIETO, 6
OCHOBHOI'O 00IIIETO,
CpeaHero o0IIero
00pazoBaHMs
[Temarornueckas [Tenarornyeckas
NesITeIbHOCTD T10 NesITeIbHOCTD I10
MIPOCKTUPOBAHHIO H pean3anuu
B peanuzanuu OCHOBHBIX porpamMm B/03.6 6
00111600pa30BaTEIbHBIX OCHOBHOTO H
[porpamMmm CpeaHero o0IIero
00pazoBaHMs
IMepeyennb 3a1a4 npogeccuoOHATbHOI /1eITeIbHOCTH BBIMYCKHUKOB:
O6nactpb Tunel 3a1a4 3amaun OOBeKTHI
npodeccruoHanbHOM | TpodecCHOHATBHOM | PO eCcCHOHATBHON po¢eCCHOHAIBHOM
JeSITeTLHOCTH JeSITeTLHOCTH JESITeTbHOCTH JeSTebHOCTH (WK
(mo Peectpy o0acTy 3HaHUSA)
MunTpyna)
01 O6pazoBanue |([lemarormueckuit | Pazpabotka u peanuzanus) OOpa3oBareiabHbIC
00pa3oBaTeNbHbIX IPOrpaMMBbI U
nporpamm CIIO u o0pa3oBaTeNnbHBbIHI
nporpamm 10 npouecc B cucreme CI1O
u J10




06 Cps3p,
nH(pOPMaITMOHHBI
eu
KOMMYHHUKAIIHOH
HBIC TEXHOJIOTHU

Hayu4no-
HCCIIEI0BATEIIBCK
un

Hccnenosanme,
pa3paboTKa, BHEJpEeHHUE
U COTIPOBOJK/ICHHE
MH(POPMALIMOHHBIX
TEXHOJIOTUH U CUCTEM

NudopmarnmonHsie
MPOIECCHI, TEXHOJIOTHH,
CHCTEMBI B CETH, HX
WHCTPYMEHTAIILHOE
(mporpammHoe,
TEXHHYECKOE,
OpraHU3aIMOHHOC)
obecreyenne, CrrocoObl
6 U METOIBI
POSKTUPOBAHHSI,
OTJIaJIKH, IPOM3BOJICTBA
Y DKCIUTyaTaluu
nH(}OpMaAITMOHHBIX
TEXHOJIOTUI B CUCTEM B
Pa3IUYHBIX 00JIACTAX U
chepax mudppoBoi
YKOHOMHKH

2. Mecto aucuuniaunsl B crpykrype OIIOII 6akanaBpuara
JlucnunnuHa

b51.0.12.04

OnTtuka

OTHOCHUTCA K

001eo6pazoBaTebHON

npodeccnoHaIbHOro IuKia. JJucuumuimaa n3ydaercs Ha 2 Kypce B 4 cemectpe.

CBs13b JUCHUITINHBI «OnTuka» ¢ NpeANICCTBYIOINMMU JUCHUIIMHAMUA U CPOKH UX U3YUYCHUA

qaCTu

Kon Juctumueel, npenmectsytomue aucuumuinHe|  Cemectp
JUCLUILINHBI «Onruka»
51.0.12.01 Mexanunka 1
b51.0.12.02 MonekynspHas ¢puzuka 2
b1.B.JIB.04.02 [TpakTuyeckuil Kypc sieMeHTapHOM ¢u3uku u| 4
MaTeMaTUKHU
Tabuauna 2.2.

CBs3b JAHUCITUITIIIMHBI «Onrukay ¢ MOCJICAYIOIUMHU JUCHUTIJIMHAMU U CPOKU UX U3YUCHUS

Kon Juctunnuuel, chueaywommue 3a  gucuumiuHoi|  Cemectp
JICITUTLUTAHBI «OnTtuka»
b51.0.12.05 ATomHast pusmka 5)
b1.0.12.06 ®dusrka aTOMHOTO SIIpa U AIEMEHTAPHBIX YaCTHUII 5
b1.B.JIB.02.02| Meroauka npenogaBanus Gu3nKa 3
Tabauna 2.3.
Cas3b UCIUTUIAHBI «OTITHKA)» CO CMEKHBIMH JUCITUTUTHHAMUA
Kon JIMCIUTIIMHBL, CMEXHBIE C TUCHUILTMHON «OTITHKAY» Cemectp
JIACUIUTUTHBI
b1.0.13.01 Teopernueckass MexaHuka. MexaHuka crjiomHbix| 4,5
cpen.
b1.B.JIB.01.01 du3nYecKoe MaTepUaIOBEACHUE 4
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3. Pe3yabTaThl 0OCBOCHHS TUCHUILTUHBI ONTHKA
[Ipouecc u3ydeHHs [UCUUIUIMHBI HampaBieH Ha (OPMUPOBAHHME BJIEMEHTOB CJEIYIOIINX
koMmrereHimii B coorBerctBrr ¢ ®I'OC BO no nanHOMy HanpaBJIeHHIO:

Kon HanmeHnoBanue WNunukaTop aoctuxkeHus B pesynbTaTe ocBoeHMs

KOMIIETEH- KOMIIETEHIIUH KOMIIETEHIINH JMCLUUIUIAHBI 00yYaroImuics

100701 (3aKkpenieHHblll 3a OUCYUNTUHOUL) JOJIZKEH:
YK-2 Crniocoben VYK-2.1. Onpenensier kpyr 3HATh COBpEMECHHBIC

OTIPEeINATh KPYyT 3aJ1a4 B paMKax IOCTaBJIeH METO/IbI PEeIICHUS
3a/1a4 B paMKax HOM LI€TIM, OIIPEJEIISET CBA3H IPAKTUYECKUX 3aj1ay;
MOCTaBJICHHOW LIeIH | MEX]y HUMH; YMeTh NOHUMATh, U3J1araTh
U BBIOMpATh VYK-2.2. Tlpennaraer criocoObl U KPUTHYECKU
ONTUMAJIbHbIE pELIEHHMS ITOCTABIEHHBIX 3a/a4 1 | AHAJIM3UPOBaTh (PU3NYECKYIO
CHoOCO0bI X OKH/IaeMble Pe3yJIbTaThl; uH(bOpMALHIO.
peuIeHus, UCXO0AA U3 | OLlEHUBAET IIPEAJIOKCHHBIE ITonb30BaTbCs
ACHCTBYIOIIHX CIOCOOBI C TOUKH 3pEHHUS TCOPETUICCKMMH OCHOBAMH,
MIPABOBBIX HOPM, COOTBETCTBUS LIENIU [TPOEKTA, 3aKOHAMHU U MOJIEIISIMH
MMEIOLIHXCS VK-2.3. [lnanupyer usuku;
PECYPCOB 1 peanv3anuio 3a1a4 B 30HE Baangetn (1)I/I3I/ILICCKI/IMI/I u
OrpaHU4YCHUU CBOEU OTBETCTBCHHOCTH C MaT€MaTH4YCCKUMH

YYETOM MMEIOIIUXCA PECYPCOB | METOAaMU 00paboTKH U

Y OTPAHUYEHUN, IEUCTBYIOIINX | AHAJIN3a UH(pOpPMaIMHU B

IIPaBOBBIX HOPM; 00/1aCTH OCHOBHBIX

pasnenoB (HU3UKH.

VK-2.4.BrImonrHseT 3aga4yu B

30HE

CBOEH OTBETCTBEHHOCTH

B COOTBETCTBHH C

3arIaHUPOBAHHBIMU

pe3yJibTaTaMi U TOYKaMH

KOHTPOJIS, TPU HEOOXOIUMOCTH

KOPPEKTHUPYET COCOObI

peleHus 3a1a;

OIIK-1 Crnioco6en npumensts | OIIK-1.1. O6nanaer 6a30BbIMU | 3HaeT (PU3HMUECKUE OCHOBBI
0a30BbIC 3HAHUS B 3HAHUSAMHU B 00J1aCTH (PU3UKO- MEXaHUKH, MOJIEKYJISIPHON
00macTi Gpu3mnKo- MaTEMaTHYECKUX HayK, busuky, Ipupoay
MaTeMaTHYeCKUX U HEOOXOIUMBIMU ISl PEIICHUs KoJie0aHui ¥ BOJTH, OCHOBBI
€CTECTBEHHBIX HAyK B | MpO(eCcCHOHATBHBIX 3a/1a4. TEPMOJIUHAMUKH,
cdepe cBoeit OIIK-1.2. AprymeHTHpOBaHHO 3JIEKTPUYECTBA U
npodeccuoHaIbLHON npUMeHseT (PU3NYECKHe 3aKOHBl | MarHETU3Ma, ONTHKH,

e TEIbHOCTH. Y MaTeMaTUYECKUE METObI i1 | OCHOBBI aTOMHOMH U
pelIeHus 3a1a4 TEOPETUUECKOro | SAepHON (PU3HKH,
U TIPUKJIAJTHOTO XapaKTepa. MMOHUMAET UIUPOTY U
OIIK-1.3. OGnanaer HaBBIKAMU | OIPAaHHUYEHHOCTb
TEOPETUUYECKOI0 U NpUMEHEHUs (PU3UKU
AKCIEPUMEHTAIBLHOTO UCCJIEJOBAaHMIO MPOLIECCOB
UCCIJIEIOBaHUS OOBEKTOB U SIBJICHU B IPUPOJIE U
npodecCHOHATLHON o01IecTBe.




NEeSITeTTbHOCTH, PEIICHUS
npodecCHOHANBHBIX 33724 B
obsacTi (HU3UKH U CMEKHBIX C
HEU eCTECTBEHHOHAYYHBIX
JVCIIATUIHH.

YMeer ucnonb3oBathb
TEOPETUYECKIE 3HAHUS TTPU
0OBSICHEHUH PE3yJIbTAaTOB
IKCIIEPUMEHTOB,
IPUMEHSTH 3HAHUSA B
obnactu pU3MKHU st
OCBOCHUS
o0menpodeccuoHaIbHBIX
JTUCIUIUIMH U PEIICHUS
npodeccnoHaIbHBIX 33/1ad,
OLICHUBAET JOCTOBEPHOCTD
MOJTy4YEHHOTO PEIICHUS
3a/lauyi.

Bnaneer HaBbikaMu
(hu3MUECKUX HCCIe0BaHUM,
CIOCOOEH Iepe1aBaTh
pe3yNbTaT MPOBEACHHBIX
HICCIIEN0BAaHUN B BUJE
KOHKPETHBIX PEKOMEHIaui
B TEPMUHAX IPEIMETHON
00J1acTH 3HAHMS.

IIK -3 ["OTOBHOCTE
[PUMEHSTH Ha
MPAKTUKE
podeccHoHabHbIC
BHAHWS TEOPUU U
METOJIOB (PU3UYECKUX

HCCIIENOBAHUI

[TK-3.1. IlonnmaeT puszndeckue
OCHOBBI METOJIOB U CPEJCTBA
npeoOpa3oBanus HHPOPMAIIH,
obmeHa nHpopMarei Ha
PacCcTOSHUU C TIOMOILBIO
PaZMOdIIEKTPOHHBIX CPEACTB U
TEXHOJIOTHIA.

[1K-3.2. Bnaneer Meroaonoruei
MaTeMaTHUYeCKOIo
MOJIETTUPOBaHUS (PU3UUECKUX
IIPOLIECCOB U 0OBEKTOB Ha 0aze
KaK CTaHJapTHBIX TAaKETOB
ABTOMATHU3UPOBAHHOTO
MPOEKTUPOBAHUS U
HUCCIICIOBAHNI, TaK U
CaMOCTOSITENIBHO CO3/1aBa€MBbIX
OPUTHHATLHBIX TTPOTPaMM.
[TK-3.3. IIpumMenseT nudpoByO
TEXHUKY TTPH 00pabOTKe TaHHBIX
pU COOJIIOJIEHUHM OCHOBHBIX
TpeOoBaHUI HHPOPMAITMOHHOM
0€30MacHOCTH.

I1K-3.4. IIpumensiet
COBpPEMEHHbIe HH(POPMALIMOHHBIE
CpeJCTBA MPHU MOJTOTOBKE
JAHHBIX TPU COCTABIICHUH
0030pOB, OTUETOB M HayUHBIX
nyOJIMKaIuii.

Bnanets: MeToamu
HAXO0XJICHUA, 0TOOpa U
00BbeAMHEHNS Pa3IMUHBIX
METOJIOB MPOBEACHUS
(bU3UYECKUX UCCIICIOBAaHUH.
YMETB: OCMBICIEHHO
BBIOMpATh HAYIHBIN METOJ
POBEJCHUS (PUINUECKUX
HACCIEN0BaHUMN.

3HAaTh: CIIOCOOBI
OTIpe/ICIICHUS] BUOB U THUIIOB
npodecCHOHaNbHBIX 3a7a4, a
TaK)Ke METOJIBI UX PEIICHUS
U MIPOBEICHUHN
bU3HYEeCKUX UCCIIeIOBAaHUN

4. Ctpykrypa u coaep:xxanue gucuumianusl 51.0.07.04 Ontuka




4.1. CTpyKTYypa QM CHUININHbBI
OO61mast TpyA0€MKOCTh JUCIUIIINHBI COCTABIISET 7 3a4ETHBIX €IUHUIL, 252 4acoB.
O0BeM 4acoB TUCHIUTUIMHBI M BUIBI YI€OHOH paOOTHI.

Bungwl zaustuit Bcero uacos
OO01mast TpyI0eMKOCTh 252
AynUTOpHBIE 3aHATHS 124

4 cemecTp

Jlexmuu (JI) 64
JlabGopaTopnsie 3ansatust (JI3) 30
ITpaktuyeckue 3ansarus (I1P) 30
Kypcogsie pabotsl (KP)

CamocrositensHas padbora (CP) 101
Kontpouib 27
Wrorosas ¢popma KoHTpOIIS DK3aMeH

PACHPEJEJEHUE YACOB JUCIUIIJIMHDBI 110 TEMAM U BUJAM PABOT.

Ne Buabl yueOHo# padoThl, BKJIKOYAs ®opMbl TEKYyILLET0
n/n CaMOCTOSITEJILHYIO PadoTy KOHTPOJIAl yCIIeBA€MOCTH
CTYAeHTOB M TPYA0eMKOCTh (B (no neoenam cemecmpa)
KontaktHas CamocrtositesbH Popma npoMexyTOYHOM
pabora asi padora arrecranuu (no
&
HaumenoBaHue pa3aesioB o —_ NS =
= ) 3 <
TeM TUCHMILUINHBI (MOIYJIs1) = |5 |8 5 |2 E o w | B
S |5 |8 &% ¢ E s |2 B
® . =] I | E
= 2 ¢ £ 8| £ = 8 |24
S <} g = Eé S o g E“ % I Lg E
o O = o O = = O o o
2 |3 | = © % |z 45 o |Z |8 |0 88
2 = o < < é == b O g a o =]
1) a |2 |2 = ga > | = o ¥a
[=F O ) — = @ n RO = < < < S 2w
5 = £ |§ & 2 2 095 £ & |& |& 298
S |lo |E |E |& |S|lo |6 |o 288 |g |& |o |o |98
e |8 g | = S A | 3 = E 80 = @ aQ @ a 28
$ 258 2% =8 5 5 225 2 28 2 2§58
Slma|m E |5 R ¥ |E H§0 ¥ F B |E |EETE
1 BBereHue B ONTHKY. 1012 |2 2 8
2 T'eomeTpryeckas ONTHKA M 3JIEMEHTEHI 14 |14 2 2 8
TEOPHH ONTUYECKUX IPUOOPOB.
3 PacnpocTpaHeHne 3JIeKTPOMArHUTHBIX 1413 2 2 6
BOJIH B IUDJICKTPUKAX.
4 PacnipocTpanenre 3ME€KTPOMArHUTHBIX 14 13 1 [1 6
BOJIH B IIPOBOJISIIIINX CPE/aX.
5 PacnipocTpanenre 31E€KTPOMArHUTHBIX 14 13 1 [1 6
BOJIH B ClTy4ae aHU30TPOIHBIX CPE.
6 [onsipusanys CBeTa. 1814 2 2 8
7 OnTHyecKas akTHBHOCTD 1413 1 Q1 6
8 ®doroymnpyrue, SJIEKTPOONTHYECKUE U 14 |13 (1 1 6
MArHHTOONITHYECKHUE SBICHHS.
9 Jlucniepcust M NOTJIOLICHHE CBETa. 1814 2 2 6
10 | Unrepdepenuus ceera. 1814 2 2 8
11 | Jdudpakius ceera. 1814 2 2 7
12 | PasnoxkeHne U3IydeHHs! B CIICKTP. 1814 2 2 6
13 | Paccesnue cBera. 1014 2 2 6
14 Tonorpadwus. 1013 2 2 6
15 | TemtoBoe nsinydenue. 16 14 2 P2 6




16 | KsanroBsie cBOiiCcTBa cBeTa. 1214 2 2 6
DoToshdexT.
17 | Jlazepn1.CxopocTs cBera. Hemuneiinas 1814 2 P2 6

OIITHUKA

Kypcosas paboma (npoexm)

Iloozomoeka k sx3ameny

OO0mmas Tpy10eMKOCTh, B 252/ 64 | 30 | 30 27 101
qacax

DK3aMeH

JlaGopaTopHbie padoThI

Ner.m | Ha3Banue paboTsl

4.1 | Onpenenenue (OKYCHBIX PACCTOSHUN M TOJIOKEHUH TIIaBHBIX TUIOCKOCTEH ABYXJIMH30BOM
ONTHYECKON CHCTEMBI

Omnpenenenrue (GOKYCHBIX PACCTOSHUIN MOJOKUTEIBHON M OTPUIATENIBHON JIMH3 METOJ0M
4.2 | beccens

4.3 | UccnenoBanue siBneHus qUQPAKIUIU CBETA HA KPYTJIOM OTBEPCTUH U IIEIN

4.4 | OnpeneneHre OCHOBHBIX XapaKTEPUCTUK TU(PPAKLIMOHHOM PEeIIeTKH

4.5 | UccnenoBanue sineHus AUQpakuy CBeTa Ha IBYXMEPHOH pelieTke

4.6 | OnpeneneHue pacCTOSHUS MeXay 1ensiMu B onbite FOHra

4.7 | nTtepdepeHuys nonocsl paBHOW TOJIIHUHBI

4.8 | UccnenoBaHue qUCIIEPCUU ONTHYECKOTO CTEKIIA

4.9 | UccnenoBanne 3akoHa Mairoca U MPOXOJXK/AEHHUE MOJSIPU30BAHHOTO CBETa 4epe3 (a3oBYIO
IJIACTUHKY

4.10 | MccaenoBaHue CIEKTPOB MOIIIOIMIEHUS] U TPOMYCKAHUS

4.2. Conep:xaHue TUCHMILINHBI

BeeneHue B ONTUKY

DNEeKTPOHHO-MarHuTHasi Tpupona cBera. CTPYKTypa IIJIOCKUX JJIEKTPOMATHUTHBIX BOJIH.
JluHeiiHass W HenuHEWHas onThKa. PasnuyHbple BUABI MNOJAPU3ALMU BJIEKTPOMATHUTHBIX BOJIH.
XapakTeprucTHKa U3JTy4eHUs €CTECTBEHHOI0 cBeTa. EcTecTBeHHas mupuHa Juauil u3nydenns. [lkama
AIIEKTPOMArHUTHBIX BOJH. OCHOBHBIE (DOTOMETPUYECKIE BETUYMHBI M METO/IbI X U3MEPECHHUSI.

['eomeTpuyeckas ONTHKA M 3JIEMEHTHI TEOPUHU ONTHYESCKUX MPUOOPOB

I'eomeTpuyeckas onTUKa Kak MNpPEAENbHBIM Cllydall BOJHOBOM ONTUKHU. lleHTpupoBaHHas
ONTHUYECKasi CUCTEMA M €€ KapJuHAJIbHBIC dJIEMEHTHI. AGeppaliusi ONTHYECKUX CHUCTEM (aCTUTMAaTHU3M,
cheprueckas U XpomaThueckas aOeppamusi) PacmpocTtpaHeHue, MpeloMIIGHHE U OTpakeHUe
3JIEKTPOMArHUTHBIX BOJIH B CIIy4ae M30TPOIHBIX CPEL

PacnpocTpaneHne 3JeKTpPOMArHUTHBIX BOJIH B AMJICKTPUKAX.

[Ipenomnenrne W OTpa)KEHWE HJIEKTPOMArHUTHBIX BOJH HA TPAHUIE MEXKIY AUIICKTPUKAMH.
®opmynsl Openens. Ilomsgpusanys oTpaxeHHOM W IPEIOMICHHOW BONHBL. [lomHOE BHYyTpeHHEe
otpaxkenue. CretonpoBojsl. uddy3Hoe oTpakeHue.

PacnipocTpaneHue 31eKTPOMArHUTHBIX BOJIH B MPOBOAAMIMX cpenax. KoMIIeKcHbIN moka3areib
MpeNoMIIeHUs], TIIyOMHa NMPOHUKHOBEHUA. OTpa)keHHe OT METaJUIMYECKUX MOoBepXHocTel. J[aBneHue
AIIEKTPOMArHUTHBIX BOJH. CBETOBOE AaBiieHUE U ONBITH JleOeneBa.




PacnipocTpaHeHye 3JIEKTPOMAarHUTHBIX BOJIH B CIy4Yae aHMU30TPOOHBIX cperd. IlpoucxoxaeHue
ONTUYECKON aHU30TPOIUU B cpefax. JManeKkTpuuecKkue CBOMCTBA aHU30TPOITHOM cpenbl. DIITUIICOU
Jy4eBbIX CKopocTel. YpaBHenne Dpenenda. OQHOOCHBIE W ABYOCHbIE KpucTauibl. HecoBmamenue
BEKTOpa IMOTOKA YHEPTUHU C HOPMAJIBIO K BOTHOBOMY (DPOHTY.

Ionsgpuszanus cera.

JIBOMHOE Jy4yenpesioOMJIEHUEe M €ro MCTOJKOBAHME II0 JJIEKTpOHHOW Teopuu. Iloctpoenue
[oitrenca st onHOOCHBIX KpuctamioB. [lonspuzanuonnsie nmpubopsl. [lonyuenue u ucciaenoBanue
ITUNTUYECKH MOJIIPU30BAaHHOTO CBETA.

Onrtryeckast akTUBHOCTD CPEJIL.

Bpamienue 1miockoCcTH MOJIIpU3alMM CBETa B KpUCTAJIaX OJEMEHTapHash TEOpHsl BpallleHHUs
IJIOCKOCTH TOJSIPU3ALIUU.

DOoTOYIPYIrHUE , IEKTPOONTUYECKUE U MATHUTOONTHUYECKUE SBICHUS.

®dotoynpyroctb. JInHeWHbIN AnekTpoonTuueckuii 3 dekt. KBagpaTHdHbIN 3IEKTPOONITHYECKUMA
apdexT. MarnuroonTuyeckue sBICHHA. MarHuTHOE BpaIICHHWE IUIOCKOCTH TMOJIIPH3AIMA U €ro
KJIACCUYECKAs TEOPUSL.

Jlucnepcus ¥ IOTJIOIICHUE CBETA.

HopmanbHass u aHoManbHas MAMCIEPCHs, METOAbI €€ HaOMIoJIeHUs. OJEKTPOHHAs TeOpHs
mucriepcud. [loHatue o KBaHTOBOW Teopum pgucrepcud. I[lormomenwne cBera, Kod(pduuueHT
noryomenus. Okpacka Tenl.

Hnrepdepenius ceera

KorepeHTHOCTh HCTOYHUKOB CBETa U UHTepdepeHius. Bpems u nirHa korepeHTHOCTH. Jlazep kak
MCTOYHUK KOTEPEHTHOro cBera. I[IpocTpaHCTBEHHAs U BpeMEHHAas KOI€peHTHOCTh cBeTa. YacTuuHas
KorepeHTHOCTh. CrmocoObl OCYIIECTBICHHSI KOT€pEHTHOCTH B oOmNTHKe. Poib pa3smMepoB HCTOYHHKA
CBETa U IPOCTPAHCTBEHHAs] KOI'€PEHTHOCTh. JIMHMM paBHOM TOJNIIMHBI U MX JOKalIu3auus. JluHum
paBHOTO HAKJIOHA W WX JoKanu3anus. [Ipumenenue sBienuil nntepdepeHun creta. JBymnydeBsie u
MHOTroJIyueBble UHTeppepomeTpsl. MHTEeppepeHIIMOHHbIE METOJbl OIpENeiIeHHs] 3ITAJOHA JUIMHBI,
BPEMEHH KOTEPEHTHOCTH.

Jludpakiug ceera.

[TocranoBka 3amaun o IUdpaKUUU B AJIEKTPOMArHUTHOW Teopuu cBeTa. [Ipunnun [rolirenca-
Openens. Meton 30 OpeHensi, NPSIMOIMHEHHOE pacpPOCTPAaHEHHE CBETa. 30HHAS IJIACTUHKA Kak
auH3a. Meton rpaduyeckoro cClokeHus amruTyd. Judpakimus Ha KPYTrJIOM OTBEPCTHH, KPYIIIOM
9KpaHe M Ha MPSMOYTOJILHOM Kpae dKpaHa. AMIUIUTYAHbIE U (ha30Bble NU(PAKINOHHBIE PELIETKH.
Meton mepepacnpeneneHuss HMHTEHCUBHOCTH 1o mopsakam audpakuuu. udpakuus Ha
yIbTpa3ByKoOBOM BoiHe. PaccesHue cBeTa Ha HEOAHOPOJHOCTAX CpelAbl U B MYTHBIX Cpelax.
Judpakius peHTTeHOBCKUX Jy4dell Ha KpucTamndeckux cTpykrypax. ®opmyna Bynbda-bpoarra.
Meton Jlays. Meron bparra. Meron [ebas-lllepepa. dudpaxuuonHas Teopus ONTHYECKHX
n3o0pakeHuid. Pa3pemraromas cuiia oObeKkTHBa, Tesleckona U Mukpockona. IlpuHiun ycrpoiictBa u
IpeiebHOE pa3pelIeHHe FMEKTPOHHBIX MUKPOCKOTIOB.

PasnoxxeHne n3nyyeHus B CIEKTP.

XapakTepUCTUKH CIIEKTPAIbHBIX allapaToB: AUCIEPCHs, 00JIaCTh AMCIEPCHUH U pa3peniaroiias
cuna. CpaBHEHHE pa3IMYHBIX CHEKTPAIbHBIX NPUOOPOB (MpU3Ma, pemieTka, MpUOOpbl BBICOKOM
paspeniaronieit CUIbI)

Paccesnue cBera.

PaccessHue cBeta B MyTHBIX cpefax. MoJeKyasipHOe paccesiHue cBera B razax. CrathucTuyeckas
TEOpHUsl paccessHHE cBeTa B raszax. Ilomspuzanus u aenosnspusanus paccessHHOro cseTa. Paccesnue
CBeTa B KOHJCHCHpPOBAHHBIX cpenax. PaccesHue cBera Ha TpaHULE KUAKOCTb-TAa3 M KUIAKOCTb-
KUAKOCTbD.

['onorpadus

[Tonsitre o romorpaduu. [IpuHIMIIHANTEHAS cXeMa JIBYIYy4eBON rojorpaduu, WLTIOCTPHPYIOIIAs
BO3MOXXKHOCTh 3allMCH aMIUIMTYIbl W (a3bl BoJHBL. BoccraHoBieHwe u300paxeHuil. 3amuch
roJ0rpaMMbl Ha TOJICTOCIOMHBIX 3MYyIbCcHsX. [[pumenenue romorpapuu.

TennoBoe n3nydyeHue.
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PaBHOBecHOe TemioBoe u3nyueHue. McnyckarenbHas 1 IOrIomaTeabHasi CHOCOOHOCTh TeJl. 3aKOH
Kupxroga. AGcomotHo uepHoe Tteno. 3akoH Credana-bonbumana. 3akoH cmemeHus Buna.
HenoctaToyHOCTh KJIACCHUECKOTO ONMUCAHUsI paBHOBECHOTO M3iTydeHus,popmyna [Tnanka.

KBaHTOBBIEC CBOWCTBA CBETA.

I'mnoreza IlnaHka M NOHATHE O CBETOBOM KBaHTE. ODHEPruss M MMIYJIbC (GoToHa. OIBITHI
BaBuioBa. 3akoH COXpaHEHHUS SHEPrUM W HUMITYJIbCAa B IIpOLIECCe C ydacTheM (GOTOHOB. DPQexT
Komnrona. KomOunanuonHoe paccesHue cBera. KBaHTOBOE MCTOJKOBaHHE IPOLIECCOB
JFOMHHECIEHIIUH.

Dotodpdexr.

OCHOBHBIE HKCHEpUMEHTAJbHbIE 3aKOHOMEPHOCTHM M WX HCTONKoBaHue. OnpenencHue
noctossHHOM [lmanka u3 dorodddekra. Buyrpennuit pororaddext. PoTornekTpuyecKkue NpueMHUKH
cBera ((hoTo371eMEeHTHI, POTOYMHOKHUTENHU, (POTOAMOBI H IIEKTPOHHO-ONITHYECKHE IIPEOOPa30BaTEIIH).
dusnyeckue NpUUMHbI, OrPaHUYUBAIOIINE YYBCTBUTEIBHOCTD (DOTOAIEKTPUUECKHX U3MEPEHUH.

Jlazepsl.

CrioHTaHHOE€ U  BBIHY)KJIEHHO€ U3Iy4deHue, KodpduuueHTsl OWHmTelHa. VHBepcHas
3aCEIEHHOCTh DJHEPreTUYECKHX YpPOBHEW. MeXaHW3M TpOLECCOB B ONTHYECKHMX KBAHTOBBIX
reHepaTropax u yCWInTeNsax. Pa3nmuunble TUIIBI J1a3€pOB U UX IPUMEHEHHUE.

CkopocTh cBeTa.

CkopocTh cBeTa B BaKyyMe€ U MeToAbl ee u3MepeHus. ONTHYecKue 3KClepUMEHTalIbHbIE
000CHOBAaHHS TEOPUU OTHOCUTENBHOCTH (ombIThl Puszo, Maiikenbcona). OnTUYEcKHUE OIBITHL B
HEMHEPLMAIbHBIX cucTeMax orcuera, 3¢¢ext CaHbska, ja3epHble rupockomnsl. Jddekr Homiepa B
akyctuke u omrtuke. [lomepeunsrii >pQexT B onTHUecKkux H3MepeHusx. KpacHoe cwmemieHune B
cnekTpax [amaktuk. JlomiepoBckoe YHIMpEHHME CHEKTPajabHbIX JUHHHA. AGeppanus cBeta. DPPexT
YepeHKoBa U €ro MpUIIOKEHHE.

Henuneitnas ontuka

HenuneiitHast 3aBUCUMOCTD TOJISIPU3ANNN CPENbI OT HANPSHKEHHOCTH DJIEKTPUYECKOTO TOJIS TIPH
OONBIINX MJIOTHOCTSX MOTOKAa u3iMydyeHus. OCHOBHbIE HeluHEHHble 3(QeKThl (JIeTeKTHUpoBaHueE,
YMHOXKEHHE TapMOHHK, camodokycupoBka). IlpeacraBieHne o MexaHW3Me MHOTO()OTOHHOTO
MIOTJIOIEHUS U paccestHuA. Y clioBUe CUHXpoHM3Ma. [IpocTeiimne npubopbl HeMMHEHHON ONTHKY.

ITPOI'PAMMA ®U3HYECKOI'O IPAKTUKYMA IT1O PA3JIEJTY «OIITHKA ».

BBoaHoe 3ansATHE

1.Onpenenenue nokasaress NpeIoMIEHHs )KUIKOCTH MIPHU MOMOILIHU pedpakTomMeTpa.

2. OnpeneneHue MoKas3arens NPeIOMIIEHHs] CTEKIIA C IIOMOIBIO MUKPOCKOIIA.

3.0npenenenne (GOKYCHBIX PACCTOSIHUN TIOJIOKHUTEIBHOW W OTPUIIATEILHOM JIMH3 METOJO0M
becceus.

4.0npenenenre (HOKYCHBIX PACCTOSHUNW W TJIABHBIX IJIOCKOCTEH JBYXJIMH30BOM ONTHYECKOM
CUCTEMBI.

5.0npeneneHue yBeIn4eHUs MUKPOCKOTA.

6. M3ydeHue 1 JeMOHCTpaIMs ONBITOB MO AU(PaKINK CBETA.

7. I3yueHne nMHEN4aThIX CIEKTPOB

8. UccnenoBanue sieHUs TU(PaKIUK CBETa HA KPYTJIOM OTBEPCTHH U ILEIH.

9. OnpeneneHre OCHOBHBIX XapaKTEPUCTUK TU(DPAKIIMOHHON PELIETKH.

10.Onpenenenne AIMHBI CBETOBOW BOJHBI C MOMOILBIO KoJiel] HproToHa

11.3HaKkoMCTBO ¢ oOJsIpU3alKE CBETa

12.MccnenoBanue 3akoHa Maitoca ¥ IpoXoXKJIeHHE CBEeTa yepe3 (pa3oBYIO IIIACTHHKY.

13.0Onpenenenre AMMHBI CBETOBOW BOJHBI PY MOMOIIH TU(PAKIMOHHON pelIeTKH

14. VI3yuenus BHyTPEHHUX HAIPSDKEHUH B ONITUYECKOM CTEKIIE

15.0mnpenenenne 4yBCTBUTEIBHOCTH (DOTODIEMEHTA

16.Buemrnuii potorddext

17.N3yuenene abCOMOTHO YEPHOTO TeJa.

18.Crniektp aToMa Bozopoaa.

10
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@DopMOif UTOrOBOTO KOHTPOJISI IO JIEKLHUSAM SIBJIETCS YCTHBIN AK3aMeH. K ak3aMeHy aomyckaroTcs
CTYICHTBI, IOJYYMBINUE 3a4eT [0 CEMUHAPCKUM 3aHATHSAM M IO NPAKTUKyMy. YCTHBIM JK3aMEH
IPOXOAUT MO OujieTaM, KaXIblii U3 KOTOPBIX COAEPXKUT JBa Bompoca. Kaxplii BOIPOC CONEPKUT
OJIMH IIYHKT IPOrpaMMbl Kypca WIM €ro 4acTb. J[s MOJydeHHs 3a4eTa 10 CEMHHAPCKUM 3aHATHIM
CTYACGHT O00s3aH pEIIUTh HE MEHEee JBYX IHCHhMEHHBIX KOHTPOJBHBIX pPa0OT, BBHIMNOJIHUTH BCE
JIOMAIIIHUE 33JJaHMsl M YCHEIIHO BBICTYIUTh Ha ceMHuHape. /i mosyueHus 3adera 1o J1abopaTopHOMY
NPaKTUKYMY CTYJCHT JIOJDKEH BBIMOJHUTH BCE JIabopaTopHbie paboThl, MPeayCMOTPEHHBIE YU4eOHBIM
IUTAHOM, T.€. JIeCSITh paloT.

CamocTosiTeJIbHOE H3y4YCHHUEC Ppa3aeJIOB JUCHUIIJIMHBI

BOITPOCHI JJIsA CAMOIIPOBEPKH M INOAI'OTOBKH K INTPOMEXKKYTOYHOMY
KOHTPOJIIO.

No ConeprkaHue TeMbl Yacrl ®dopma
CPC KOHTPOJIA

1 JInneliHas HeMHEHHAsA ONTUKA. 1 YCTHBIN
0Ipoc

2 [IpononpHble W TolepeuHble BONHBI. Pa3nuunbie Buael | 1 YCTHBIN
NOJISIPU3ALIUH 3JIEKTPOMAarHUTHBIX BOJIH. 0Ipoc

3 XapakTepuCcTUKa U M3JIy4€HUE €CTECTBEHHOro csera. | 1 YCTHBIN
EcrecTBeHHas IMpUHA TMHUN U3y4EHUS. onpoc

4 [Ikana 351eKTpOMarHUTHBIX BOJIH. 1 YCTHBIN
OIpocC

5 Abeppaliuy ONTHYECKUX CHCTEM. 1 YCTHBIN
0IIpocC

6 Juddysnoe orpakeHue. 1 YCTHBIN
0IIpocC

7 OTtpakeHue OT METAIUIMYECKUX IIOBEPXHOCTEM. 1 YCTHBIN
0IIpocC

8 [TponcxoxxaeHne onTHYECKOW aHM30TponuM B cpemax. | 1 YCTHBIN
JlnanekTpruyeckre CBOMCTBA AHU30TPOITHOW CPEJIBI. OIpoC

9 ITomyyenue nu HCCIIEN0BaHUE anmmunTuaecku | 1 YCTHBIN
MIOJIIPU30BAHHOTO CBETA. OIpoc

10 Bpamienue miockocT noisipusaluy cBera B Kpucrauiax. | 1 YCTHBIN
OIIpoC

11 ITonsiTHE O KBAHTOBOM TEOPUHU CBETA. 1 YCTHBIN
OIIpoC

12 OddexT 3eeMana 1 ero Kiiaccuueckasi TEOpHUs. 1 YCTHBIN
OIIpoC

13 Bpems u jumHa korepeHTHOocTH u3nydeHus. Jlazep kak | 1 YCTHBIN
HCTOYHUK KOT€PEHTHOTO CBETA. OIIpoC

14 [IpocTpaHcTBeHHass W BpEeMEHHAas  KOTEPEHTHOCTh. | 1 YCTHBIN
YacTtuyHasi KOT€pEHTHOCTb. OIIpoC

15 Habmonenue SIBJIICHUI untepdepenum | 1 YCTHBIN
MOJIIPU30BAHHBIX JIydell B KPUCTAJIIOONTHKE. OIIpoC

16 JlmdnekTpudeckre OTpaXkarolllMe CJIOM M IpocBeTieHue | 1 YCTHBIN
OITHKHU. OIpoc

17 WuTepdepeHIIMOHHbBIE METOBl OlpenesneHust 3tanoHa | 1 YCTHBIN
JUIMHBI, BPEMEHH KOT'€pEHTHOCTH, JUIMHBI KOT€PEHTHOCTH. 0Ipoc

18 Judpakius Ha KpyrjioM OTBEpCTHH, KPYIJoM 3kpaHe u | 1 YCTHBIN

11
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IpsSIMOYTOJIBHOM Kpae dKpaHa. OIpoc

19 Judpaxius Ha yabTpa3ByKOBOM BOJHE. 1 YCTHBIN
OIpoc

20 Paccesnne cBerta Ha HEOAHOPOJHOCTAX cpeabl W B| 1 YCTHBIH
MYTHBIX Cpe/iax. 0IIpoC

21 3amnuch ToJI0rpaMM Ha TOJCTOCIONHBIX SMYIbCUSX. 1 YCTHBIH
0IIpoC

22 [Tpumenenue rosorpadum. 1 YCTHBIN
0TIpoC

23 [lpyHIMOD W yCTPOWCTBO, WM MpeAenbHOE paspemeHue | 1 YCTHBIH
9JIEKTPOHHBIX MUKPOCKOIIOB. 0TIpoC

24 HenocrarouHocts KJIaCCHYECKOTO ormucanus | 1 YCTHBIH
pPaBHOBECHOTO M3IydeHus, popmyna [lnanka. 0IIpoC

25 KBaHTOBOE HCTONKOBaHHE MPOIECCOB JTIOMUHECIICHIINH. 1 YCTHBIH
OTIpoOC

26 duznyeckue IIPUYUHBI, orpanuuuBaronme | 1 YCTHBII
YYBCTBUTEIBHOCTH (POTOIEKTPUIECKUX U3MEPEHUII. OIpoc

27 Pasznu4nbie THITBI Ta3€pOB U UX IPUMEHEHHE. 1 YCTHBIN
oIpoc

28 OnTuyeckre OMBITHI B HEWHEPUMAIBHBIX CHCTEMax | 2 YCTHBIN
orcyera, a¢ ekt CaHbska. onpoc

29 Oddext Jloriepa B aKyCTHKE U B ONTHKE. 1 YCTHBIN
oIpoc

30 Oddext UepeHKoBa U €ro NPUIIOKEHUE. 1 YCTHBIN
oIpoc

31 [IpencraBinenne o  MexaHusMe  MHOrogotoHHoro | 1 YCTHBIN
TIOTJIOIEHUS U PACCESIHUS. 0I1poC

32 [Tpocreiinme nprOOPHI HETMHEWHOW OTITHUKH. 1 YCTHBIN
0I1poC

5. Oopa3oBaTte/ibHbIE TEXHOJIOTUH

5.1 I/IHTepaKTl/IBHbIe 06pa3OBaTeJII)HI)Ie TEXHOJO0I'UH,

3AHATHUAX

HCII0JIB3YyEMbIE B aAYAUTOPHLIX

Hcnons3yemsie
Bun 3ansarus WHTEPaKTHBHBIE
Cemectp
(71, p, 71p) oOpa3oBaTeNbHbIe
TEXHOJIOTUT
4 J IIpesenTanuu
I1P [Ipesenranum,
o0yyarolee TeCTUpOBaHNE
JIP BupryanbHseie
nabopaTopHbIe PaOOTHI

HUroro:

6. YueOHO-MeTOqHYeCKOE ODecrieueHne CaMOCTOATEIbHOH padoThl cTyAeHTOB. OLeHOYHbIe
CpeAcTBA I TEKYIIero KOHTPOJISI yCIeBAeMOCTH, NMPOMEKYTOUYHON aTTeCTAallud MO0 HTOram
OCBOEHMS THCIUNIUHBL.
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6.1. [li1an caMoCTOSITEJILHOM PA0OTHI CTYJIEHTOB
Jns monydeHuss TyOOKMX M TIPOYHBIX 3HAHWHM, TBEPABIX HABBIKOB M YMEHHi, HeoOXxoauma
cucTeMaTHyecKasl caMOCTOsITebHAs paboTa CTy/IEHTa.
B paboueii nmporpamme mpeaycMOTpeHa CaMOCTOATENbHas padoTa Uit MpopabOTKH JIEKIIMOHHOTO
(TeopeTHyeCcKOro) MaTepuasa MpH HMOJArOTOBKE K KOHTPOJIBHBIM MEPOINPHATHUSAM (B YAaCTHOCTH K
TECTUPOBAHUIO)
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6.2. MeToauuyecKue YKa3aHUus 110 OPpraum3anuu CaMOCTOSITEILHOM paGOTbI CTYAEHTOB
]_[CJ'IBI-O CaMOCTOSITEIILHOMN pa6OTI>I ABIACTCA CaMOCTOATCIBHOC HpI/IO6peTCHI/IC HOBBIE 3HAHMH U

BbIpa0OTKa

CIOCOOHOCTH K  TOCTOSHHOMY

CaMOOOYYCHHIO W

CaMOCOBCPIICHCTBOBAHUIO B

poeCCHOHATILHON B COLMAIBHO-00IIECTBEHHBIX c(hepax NesTeIbHOCTH.
CamocTtosTenpHas ydeOHasi paboTa mpecTaBlieHa TaKUMHU (Gopmamu ydeOHOro mpolecca, Kak
JICKIIHsI, CEMUHAp, MPAKTHYECKHE U JTa00OpaTOpHBIC 3aHATHS, SKCKYPCUH, TOArOTOBKAa K HUM. CTylIeHT

JOJDKCH YMCTb BCCTH KpPATKUC 3alluCHU JICKI_[I/Ifl,

BBICTYIIJICHUH, TIOAOUPATH JIUTEPATypy U T.J.

Hayunas camocrosTensHas paboTa CTyI€HTa 3aKII0YAETCs B €r0 Y4aCTHU B paboTe KPY’KKOB Ha
Kadeapax, B HayyHbIX KOH(EpPEHLUSX pa3HOIO YpPOBHs, a TaKXKe B HANHUCAHUM KOHTPOJIBHBIX,
KYPCOBBIX U BBIITYCKHBIX KBAJTU(PHUKAIIMOHHBIX (IUIUIOMHBIX PadoT) paboT.

COCTaBJIAATh KOHCIICKTHI,

IIJ1aHbl MW TE3HUCHI

CamocrosTeabHas paﬁoTa CTYACHTOB BRJIIOYACT CJICAYIOIINE KOMIIOHCHTBI:

NoNe Kon-Bo ®dopma
HaumenoBanue paboThl
/1 4acoB KOHTPOJIA

[TpopaboTKa JIEKIHOHHOTO

1 Pop H 27 DKk3amMeH
MaTepuaia

5 [ToaroToBka K MpakTUYECKUM 1 Pabora y 10ck1; KOHTPOJIBHBIE,
3aHATUSIM CaMOCTOSITEJIbHBIE Pa0OTHI.

3 [TonroroBka k 1a60paTOpHBIM 2 Jlomyck K Kax a0 1abopaTopHOM
paboram paboTe U 3aIuTa OT4YeTa.

6.3. Marepuannsl 1Jisi NPOBEeJCHHS] TEKYyLIEro M INPOMEXKYTOYHOr0 KOHTPOJIsI 3HAHMH

CTYAE€HTOB
Ne Bun xonTposs Kontpompyemsie Tembl | KomnereHnum, KOMIIOHEHTBI
o\ (paznensn) KOTOPBIX KOHTPOJIUPYIOTCS

1 Konnoksuym, ['eomeTpuueckas onTuka u VK-2; OIIK-1, TIK-3
KOHTPOJIbHAS paboTa PIEMEHTHI TCOPHH
ONTUYECKUX MPHUOOPOB.
2 KomnokBuym,  [Pacnpoctpanenue YK-2; OIIK-1, TIK-3
KOHTpOJIbHAsI paboTa PIEKTPOMArHUTHBIX BOJIH B
MMPOBOISAIINX CPEax.
3 KonnokBuywm, tectsl [lonspuzaius ceera. VK-2; OIIK-1, TIK-3
4 Komnoksuym, tectsl (DoToympyrue, YK-2; OIIK-1, TIK-3
PIEKTPOONTUYECKHUE U
MarHAUTOOIITHYECCKHEC SIBJICHHUS.
5 KonnokBuym, Tectsl Jlucnepcus u norionieHue VK-2; OIIK-1, TIK-3
CBeETa.
6 Komnoksuym, Tectsl MHTEphepeHIus cera. YK-2; OIIK-1, TIK-3
7 Komnoksuym,  [Iudpaxius ceera. YK-2; OIIK-1, TIK-3
KOHTpPOJIbHAs paboTa
8 Komnoksuym,  [Pa3noxkeHue uznydeHus B VK-2; OIIK-1, ITK-3
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KOHTpPOJIbHAsI paboTa CIIEKTP.

9 Komnoksuywm, TennoBoe U3Iy4eHue. VK-2; OIIK-1, TIK-3
KOHTpPOJIbHAs paboTa

KoHTposibHBbIe BOPOCHI 110 ONITHKE VISl CTYIEHTOB 2 Kypca (4-cemecTp).

OnexkTpoMarHuTHas npupoja ceera. CTpykTypa MIOCKHX 3J€KTPOMArHUTHBIX BOJIH.
Cynepno3unus 3JeKTPOMAarHUTHEIX BOJIH. CTOSIYME 37I€KTPOMAarHUTHBIE BOJIHBI.
Paznuunble BUABI OJIIpU3aLUK BOJIH.
XapaKTeprCTUKa U3TYUYEHHUS] €CTECTBEHHOTO cBeTa. EcTecTBeHHAs MIMPUHA JTMHUHN H3ITy4CHHS.
[Ikana 351eKTpOMarHUTHHIX BOJIH.
OcHoBHBIE (OTOMETPUUYECKUE BETHUUHBI M METOJIbI UX U3MEPEHUSI.
['eomeTpuueckas onTrKa Kak MpeaeibHbId Cydyail BOJTHOBOU ONTHKH.
LleHTprpoBaHHAsI ONITUYECKAS CUCTEMA €€ KapHHAJIbHBIC SJIEMEHTHI.
Abepparusi ONTHUECKUX CHCTEM.
0. IIpenomieHue u OTpakeHUE PIEKTPOMATHUTHBIX BOJIH Ha TPAHUIIE MEXTY JUIICKTPUKAMH.
1. Tlonspuzanus BOJHBI NPETOMIICHHON U OTpayKEHHOM Ha IPaHULIE MEXKAY IUIEKTPUKAMHU.

12. TlomHoe BHYTpEeHHEE OTpa)kKeHUE CBETONPOBOABI. [ dy3noHHOE OTpakeHue.

13. PacmpocTtpaHeHue 5SJIEKTPOMArHUTHOM BOJIHBI B IPOBOJAIIMX CpellaX, KOMILJICKCHBIN
[0Ka3aTeb NPeJIOMIICHHUs, TTTyOuHA IPOHUKHOBEHMSL.

14.  OrpaxkeHue OT METANIMYECKUX TOBEPXHOCTEH.

15. JlaBieHue 37€KTPOMAarHUTHON BOJIHBI.

16. CseroBoe naBieHue U omnbITh JleOenena.

17. KorepeHTHOCTh MCTOYHMKOB CBeTa. Bpems M ammHa KorepeHTHOCTH. Jlazep Kak HMCTOYHUK
KOT€PEHTHOI'O CBETA.

18. YacTtmuHas KOrepeHTHOCTb. [IpocTpaHCTBEHHAS BpeMEHHAasi KOTE€PEHTHOCTb.

19. Cnoco6 ocymiecTBieHus KorepeHTHOCTH B ontuke. Meron FOura u ®dpenens.

20. Ponp pa3MepoB HCTOYHHKA CBETA M TPOCTPAHCTBEHHAS! KOTEPEHTHOCTD.

21. JluHuM paBHOM TOJIIMHBI U MX JIOKAIHU3ALUS.

22. JluHWM paBHOTO HAKIIOHA M WX JIOKAJIM3AIIHSL.

23. IlpumeHenust sBiIeHUH uHTeppepeHUMH. [IUdJeKTpuyeckue OTpakalollue CJIOM U
MIPOCBETIICHUE OTITHUKH.

24. ]IBymyuyeBble 1 MHOTOJyYeBble HHTEP(PEPOMETPHI.

25. VHTepdepeHINOHHbIE METOIbI ONpEICNCHUsT JTajoHa JUIMHBI, BPEMEHH KOTEPEHTHOCTH,
JUIMHBI KOT€PEHTHOCTH.

26. Ilpunnums [ roiirenca-Openerns.

27. Meton 30H @penens. [IpsMonrHEHOE pacipOCTpaHEHHE CBETA.

28. 3oHHas IJIACTMHKA KaK JIMH3A.

29. TI'paduyeckoe BHIYHCICHHE PE3YIbTUPYIOIICH aMILTUTY/IbI.

30. Judpakuus Ha KpyTJIOM OTBEPCTHH, KPYIJIOM SKpaHe U Ha MPSIMOJIUHEHHOM Kpae SKpaHa.

31. Judpaxkums @payHrodepa OT OMHOW IIENH, BIMSHUE NIMPUHBI MIENW Ha IUGPAKIHOHHYIO
KapTUHY.

32. Cnydait Kocoro majieHUsl Jyded Ha MUQPPaKIUOHHYIO pemeTKy. da3oBbie M aMIUTUTYIHBIE
PELIETKH.

33. JIudpakums Ha MepHOANIECKUX HETIPEPBIBHBIX CTPYKTYpax.

34. XapakTepUCTHKa CIIEKTPaJIbHBIX allaparoB: AUCIepcus, 001acTh JUCTIEPCUU U pa3penIaronas
cuia.

35. Jludpakuus peHTTeHOBCKMX Jy4yeld Ha KpHUCTAUIMUECKUX CTpykTypax. Dopmyna Bynbda-
bporra.

36. PentrenoctpykrypHslii ananu3. Meron Jlays, meton bparra, metox [lebas-Iepepa.

37. Tonorpadusi. TonmorpadupoBanume chepuyeckoid  BodHBL. OOBEMHBIE  TOJOTPAMMBI.
[Tpumenenue ronorpaduu.

RROooo~NoOR~wNE
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38. Paspemaromas cuina MUKpocKkoma, Teneckoma. MMmepcuoHnHble o0BbekThl. Meton (azoBoro
KOHTpacTa.

39. DAEKTPOHHBIA MUKPOCKOIL.

40. TIlpomcxoxaeHUE ONTUYECKOM aHM30TpONMMUM B cpenax. JludnekTpuueckue CBOMCTBA

AQHU3O0TPOIHOU CPEJIBI.

41. OnTuyeckue CBOMCTBA aHU3OTPOIHOMN Cpeabl. DIUTUICOU JTYYEBBIX CKOPOCTEH. YpaBHEHHUE
®penerns.

42. OpnnoocHble 1ByocHbIe KpucTaiuibl. [loctpoenue [roiireHca a1t 0JHOOCHBIX KPUCTAILIOB.

43. TlonspuzanuonHsie MpuOOpPHI. 3akoH Masroca.

44. TlonydyeHHe U UCCIEIOBAHKE AUIMITHUYECKH MTOJIIPU30BAHHOTO CBETA.

45. Bparmienue miocKOCTH NOJISpU3AIMH CBETA B KPUCTAJLIAX.

46. HopwmanbHas U aHOMaJIbHAs TUCTIEPCHSI U METO/IbI €€ HaOJIIOICHHS.

47. Tlornomenue cBeta, koddgdunueHnt normaomenus. Okpacka Te.

48. BpamieHue II0CKOCTH MOJISIPU3alii CBETa B MArHUTHOM 1osie. D¢ dexT 3eemana.

49. MHcnyckaTenbHas U MOTJOLIATeNbHAs CIIOCOOHOCTH Tel, 3akoH Kupxroda. AGCOmOTHO YepHOoe
TEJIO.

50. 3akon Credana-bonpiiMana u 3akoH cMmenieHus: Buna.

51. HemocTraTo4HOCTH KJIACCMUECKOTO OMKUCAHMs PABHOBECHOTO M3My4yeHus, opmyna [Tnanka.

52. ®oroaddext. 3akoHbl poTodPdekra. YpaBHeHUEe DHIITEHHA.

53. Buyrpennwuii potordpdexr.

54. Dueprus, UMIynasc GOTOHA.

55. Dddexr Komnrona. KomOnHamoHHOE paccesiHie CBETa.

56. CxkopocThb cBeTa B BaKyyMe U METO/IbI €€ U3MEPEHHUSI.

57. Onpitel ®u3o, MalikelIbCcoHa.

58. Dddexr Homnepa B ontuke. KpacHoe cmemienue B ciekTpax ['anakTuk.

T'PA®UK PEUTUHI' OBBIX MEPOITPUSITUN

No MecHll

cemecTpa

4 dbeBpaip | mapr | ampens | mait | mions

Jlekuuu.

4 KOJUIOKBUYM aTTecTanus | OK3aMeH
[TpakTHdeckue 3aHsITHS.

4 aTTecTaIus aTTecTarys
JlaGopaTopHbie 3aHsTHS.

4 aTTecTaIus aTTecTanys 3auer

MaTepI/IaJIBI A MPOBEACHHA TCKYLICTO KOHTPOJIA 3HAHUN U HpOMG)KyTO‘IHOfI arTeCcTanuu
COCTaBJIAIOT OTHCHBHBIﬁ JOKYMCHT — CDOHII OLICHOYHBIX CPCACTB 110 JUCHUIITINHE OnTtuka.

7.

YueOHO-MeTOAMUYECKOE U MaTePHAJTBbHO-TEXHHYIECKOC o0ecneyeHHe IUCHHMILIMHbBI

Onrtuka.

MeTtoauyeckue ykazaHus K JIaDOpaTopHbIM padoTam

JlaGopaTopubie paboTel MO Kypcy «OnTuka» o0ecrmeueHbl METOIWYECKHUMH YKa3aHUSAMH H
yuyeOHUKaMU — «DU3NYECKHI TPAKTUKYM»

MeTtoauyeckue yKasaHusi K IPAKTHYECKHM 3aHATHAM

[IpakTryeckue 3aHATHS 00ecreueHbl METOAMYECKMMHU YKa3aHUSAMU
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7.1. Y4eOHasi iuTeparypa:
OcHoBHas JuTepaTypa
I'.C. Jlannc6epr Onruka. C-nib. Jlaus».2006 1.

NG~ WONE

I.B. CuByxuH. Kypc o6mieit dusuku, pazaen «Ontukay. M.«Haykay. 2006 r.

H.M. I'omxaeB. Ontuka. M.« Beiciast mikona». C-nb. «Jlanp» 2012 r.

MartseeB A.H.. Ontuka.Kypc O6meli pusuku. 5ST. M. «Bpicmas mkona».2013 r.

byrukos E.H. Ontuka 2-e uznanue.C-ub. «Jlanbp» 2013r.

N.B. CasenbeB. COOpHHK BOIIPOCOB U 3a/1a4 10 Kypcy obmieit pusuku. . C-ub. «Jlanp» 2013 r.
H.N. Kamreenckuit Bonnosas ontuka. C-nib. «JIaus».2006 r.

A.H. Martsees, J|.®. Kucenes. O6muit puzndeckuit mpaktukym. MI'Y, 1991 r.

9. ®usnueckuii npaktuxkym. [lox pen. UBeponosoit B.1., vacts 1. M., 1976
10. Asopckuii, .M., Jletnad A.A. Kypc ¢usuku. M. UznatenscTBo «Boicmas mkomaa» 2001r.
11. OsuunamKOB B.A. COOpHUK 3ama4y mo Kypcy obmas (u3uka, 9acth 2-s. DJIEKTPUYECTBO U

margetusM. Ontuka. M. ®usmarkuura.2004

JonoHUTeILHAS JUTEpPaTypa

1.1.B. CaBenweB Kypc obmeit pusuka, T. 2, M. «Hayka».1982 r.

2.A.A. Bucman, O.M.Tonec. Kypc o6meii pusmka, 1.3.M. «Hayka».1970 r.

3.JLJ. Jlannay, A.W. Axuesep, E.M.Jlusmmm. Kypce o6meit ¢pusuku. M. «Hayka». 1982 r.
4. C.D. ®pum, A.B. Tumopesa. Kypc obuieit pusuku, T.3. M. «Hayka».1961 r.

5. B.C Bonbkenmreit. COopHUK 3a1a4 1m0 oomemy Kypey pusukn. 1979 r.

6. U. Kutrens. BBenenue B pusuky tBepaoro tena. M. «Hayka». 1976 r.

Ilepuonnueckue n3ganus
N3zsectust AH P®. Cepus dpusznueckas.
®u3rKa U TEXHUKA MOJYIPOBOIHUKOB
®dusnka TBEPAOTO Tena
OnTHKa ¥ CIEKTPOCKOMHS

agrwdE

1.2 HNuTepHeT pecypcsbl:

N3Bectusa Byzos. Ceepo-KaBkasckuil perroH. EcrecTBeHHBIE HAYKH

HasBanue pecypca

Ccepuika/nocryn

OnekTpoHHas OubnuoTeka onnaH «EguHOE OKHO K
00pa30oBaTeNbHBIM pecypcamy

http://window.edu.ru

«O0pa3zoBatenbHbIil pecypc Poccuny»

http://school-collection.edu.ru

®denepanbHbII o0pa3oBaTeNbHBIN [opTant:
YUPEXKACHUSA, MPOrpamMMbl, CTaHAapThl, BY3bI, TecThI
EI'D, TTA

http://www.edu.ru

®denepanbHbIN LIEHTP MH(GOPMaIMOHHO-
oOpa3zoBatenbHbIX pecypcoB (PIINOP)

http://fcior.edu.ru

Pycckas BupTyasipHas 6ubanorexa

http://rvb.ru

ExxenenenbHuk Hayku U oOpazoBanus lOra Poccun
«AxkaneMus

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas snektponnas 6ubnmoreka «e-Library

http://elibrary.ru/defaultx.asp

OneKTpoHHO-0nbaroTeuHas cuctema IPRbooks

http://www.iprbookshop.ru

DJIeKTPOHHO-CIIPABOYHAST CHUCTEMa JIOKYMCHTOB B
cdepe obpazoBanus «MHDopMIO»

http://www.informio.ru

Nudopmanmonno-npaBoBas cuctema «I apanT

CereBast Bepcus, IOCTYITHA CO BCEX

16
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KOMIIBIOTEPOB B KOPIOPATUBHOM CETH
Nuarl'y
http://www. garant.ru

OnekTpoHHO-0nbanoTeyHast cuctema «HOpaitT» https://www.biblio-online.ru

7.3 IlporpammHoe oOecneyeHHe COBPeMEHHBIX HH(OPMAIMOHHO — KOMMYHHKAINIMOHHBIX
TEeXHOJIOTuil (JIMIEH3UOHHOE)
1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
2. Microsoft Windows server 2003, 2008, 2012, 2016
3. Microsoft Office 2007, 2010, 2016
4. AwntusupycHoe [10 Kaspersky endpoint security
5. CnpaBouHo-npaBoBas cucrema “T'apant”
6. Onepannonnas cucrema Microsoft Windows XP Professional.
7. Ilaker npuknamabix nporpamm Microsoft Office 2003 Professional.
8. IIporpammublil npoaykT «AHTHBUPYC Kacniepckoroy.
9. IMporpammusrii mpoaykT FineReader 7.0 Professional Edition.
10. ITporpammusiii npogykt MATLAB 6.

7.4 MaTepuajibHO-TEXHUYECKOe o0ecneyeHue TUCIUIITHHbI
PexoMeHnayemble JIeKIMOHHBbIE JeMOHCTPALMU U HATJISITHBIE MOCOOMSI 110 Pa3/esly «ONTHKAY.
1. Onruueckue NOCTOSIHHBIE HEKOTOPBIX METAIIOB st A = 589,3 .

2. Koo dunmentsr orpaxkenus: cepedpa (B MpOIEHTaX) JJs pa3sHBIX JJIWH BOJH HPU HOPMAIBHOM
naJIcHUN
Cxema 3KkcriepuMeHTaIbHOM ycTaHOBKM JlebeneBa /i n3MepeHusi CBETOBOIO AaBJICHUS.
TpexmepHas MozieIb TOBEPXHOCTH BOJIH B IBYXOCHOM KpHUCTAJLIE.
[Toctpoenue 'toilreHca B OqHOOCHBIX KpUCTaJLIaX.
Pa3nuynHble KOHCTPYKIIMM MOJISPU3ATOPOB, N3TOTOBJIEHHBIX U3 aHU30TPOIHBIX KPUCTAIIIOB.
K Bonpocy 00 nHTepdepeHuu B TOHKOM IIEHKE IPU MPOTSYKEHHOM HCTOYHUKE CBETA.
Cxema untepdepomerpa Maiikenscona, XKamena u stanona ®adpu-Ilepo.
Xopa nokasaress NpeaoMJICHHs B [IMaHWHE B 00J1aCTH MOJIOCH! IOTJIOIIEHHUS.
0. TIlpsmonuHeiiHOe pacnpeneneHue cBeTa: OOpa3oBaHUE TEHHM IPU OCBEUICHUH TOUYEYHBIM
MCTOYHUKOM, MOJIy4€HHUE U300paXeHHsI C TOMOIIBI0 MAJIOI0 OTBEPCTHSL.
11. PacnpeneneHne MHTEHCUBHOCTH CBETa MPU AU(PPAKIIUK HA OJJHOM U JABYX LIEIAX.
12. Cxewma 3anmucH ¥ BOCCTAHOBJICHUS N300paKeHUI
13. Cxema pacnpocTpaHEeHHUsl CBETOBBIX ITYUYKOB B )KHJKOCTHU MPU

Pa3IMYHBIX MOIIHOCTSAX CBETA HA BXOJE.

JlaGopatopuss 1o onTHKe obecreueHa HEOOXOJUMBIM JIAOOPaTOPHBIM OOOPYIAOBAaHUEM IS
npoBeJeHus 3aHATUNA. DYHKIIMOHUPYET KOMITbIOTEPHBIN Kiacc, €CTh HE0OX0AUMasl OPITeXHHKa, Tele-
U ayadoamnmaparypa (Bc€ — B CTaHJApPTHOM KOMIUIGKTAIlMM [UI J1a0OpaTOPHBIX 3aHATHH U
CaMOCTOSITEIbHOW palOoThl); HMMEETCS MOCTyln K ceTh VIHTepHeT, BO BpeMs CaMOCTOSTEIhHOMN
MOJTOTOBKU U HA JTa00OPaTOPHBIX 3aHATHUSAX.

RBOoo~NoOGOR~®W

Aynutopus Nell7. Crnenman3upoBaHHas yueOHast MeOeb TS

386132, Pecnnybnuka MHrymerus, r.0. ropoJ 00yyaromuxcs ¥ npenojaBares;

Haspans, r.Ha3zpans, Tep. ['amyp3ueBckuii TEXHUYECKHUE CPEACTBA OOYUCHUS

aJIMUHUCTPATUBHBIN OKpPYT, yi1. MaructpaibHas, 1. |(KOMIbIOTEpHAs TEXHUKA, I0CKA,

39«a» MYJIbTUMEINITHOE 000pYI0BaHHE:

Ayn. Nell7. MHTEPAKTUBHAsI 1OCKA, IPOEKTOP); JOCTYII K

ITmomrans 71.6 M WH(pOPMAITMOHHO-TEIEKOMMYHHUKAITHOHHOU
cetu VIHTEpHET; y4eOHO-METOAMUECKUE
MaTepHuabl.
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JI1st mpakTUYECKUX U JIa00paTOPHBIX 3aHITHI No(3
386132, Pecnybnuka MHrymerus, r.0. ropos
Haspans, r.Haspans, Tep. 'amyp3neBckuii
aJMUHUCTPATUBHBIN OKPYT, Y. MarucrpaibHas, 1.
39«a»

Ayn. NeO3.

ITmomranas 36.0 M

Crnenman3upoBaHHas yueOHast MeOeb IS
00yJaromuxcs ¥ MpenoaBares;
TEXHUYECKUE CpPeCTBA OOyUeHHS (HOYTOYK,
JI0CKa); 00ecIievyeH JOCTyH K
WH(POPMAIIMOHHO-TEIIEKOMMYHUKAITHOHHON
cetu MHTEpHET; yueOHO-METOJMYECKUE
MatepHuaibl. KoMIiekT yaeOHo-
naboparopHoro obopynoBanus «ONTUKa

Jl1s caMocTOsATENbHON PabOThI 00YYaIOIINXCS.
Aynuropusa Ne 116

386132, Pecny6mka UHrymerus, r.0. Topo.
Haspans, r.Ha3spans, Tep. ['amyp3uesckuit
aJIMUHUCTPATUBHBIN OKPYT, Y. MarucrpanbHasi, A.
39«a»

Ayn. Nellé.

ITnomans 36,2 M

Paboune mecta s oOyvaronuxcs,
TEXHUUYECKUE CpeCTBA 00yueHus (HOyTOYK,
JIOCKa), IOCTYyM K ceTu MHTepHeT, yueOHO-
METOJIMYCCKUE MAaTEPHAIIbI, SJICKTPOHHBIC
o0pa3oBaTesbHbIC PECYPCHI.
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Pabouas nmporpamma aucuuruinHbl «ONTHKA» COCTaBIeHA B COOTBETCTBUU ¢ TpeboBanusiMu OI'OC
BO mno nampasnenuto noarotoBku 03.03.02 Pdusuka, yTBEp)KIESHHOIO IPUKa30oM MUHHCTEpCTBA
oOpa3zoBanus u Hayku Poccuiickoii @eneparun ot « 07 » aBrycra 2020 r. Ne 891.

[TporpamMmmy cocTaBmi: CT. IpenoaaBarenb kadenpsl «Pusuka» A.B. EBnoes

[Iporpamma o06pena Ha 3aceqannu kadeapsl «Pusnkar»
IIpotokon Ne 11 ot «27» anpenst 2026 rona.

[Iporpamma o006peHa Y4eOHO-METOAMYECKOH KOMHUCCHEH (PU3HKO-MaTeMaTHYECKOTo (haKyabTeTa
[IpoTtokon Ne 6 ot «28» anpens 2026 rona.
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CgeeHusi 0 nepeyTBepP:KIeHUH MPOrpaMMbl HA O4YepPeIHOl Y4eOHbId roJl M perucTpauuu

H3MeHeHUu
YyeOHblii Pemrenue BHecennbie n3MeHEeHUA IMonmuce 3aB.
roJI kadenpsl kadenpoit

(Ne mporokoa, 1ata)
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[Tpunoxenue
MUHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUS
POCCUMCKOM ®EJEPALINU
®EJEPAJIBHOE TOCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJILHOE
YYPEKJIEHUE BBICHIEI'O OBPA3OBAHUS
«MHI'YIICKUMA TOCYJAPCTBEHHBIA YHUBEPCUTET»

®U3UKO-MATEMATHUYECKHUI ®AKYJIBTET

KA®EJIPA_ ®U3UKA

COT'JIACOBAHO YTBEPXKIAIO
PykoBouTeb 00pa3oBaTe/ibHON MPOrPaMMbI JlekaH (pH3HKO-MaTeMaTHYECKOTO (haKyabTeTa
/ Haneruesa M. A. /Manbcaros M.X.
or « 24» 03 2026r. or« 09» 04 2026r.

P®OH/J OONEHOYHbLIX CPEIACTB

b51.0.13.04 OnTuka

(uHOeKc OUCYUNIUHBL NO YYeOHOMY NIAHY, HAUMEHO8ANUE OUCYUNIUHBL (MOOYs))

Hanpagiaenue noaroroBkm (6axanaspuam)

03.03.02 ®usuka

(x00, HaumeHnosamnue)

Hal'[paBJIeHHOCTL

duzuxka

(Haumenosanue nPoPuiis, MasucmepcKol NPOSPAMMbL, CREYUATUZAYUU)

KBanudukanus BbINYCKHUKA — ODaKanasp

®opma 00yueHHust ounas

(ounas, saounas, ouno-3aounas)

Marac, 2026r.
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@oH/1 OLICHOYHBIX CPEACTB MO AucHUIInHE «ONTHKa) BKIIOYAET BCE BUJIbI OLICHOUYHBIX CPEJCTB,
MTO3BOJISIOIINX IIPOKOHTPOJIMPOBATH OCBOCHHE o0y4arouMucs npodeccuoHaNbHbIX,
o0menpodeCCHOHANBHBIX W MPOPECCHOHATBHBIX KOMIIETEHIIUH, MPeayCMOTpEeHHBIX DenepaibHbBIM
00pa3oBaTeNbHBIM CTAHJIAPTOM BBICIIET0 OOpa30BaHMs MO HampabiieHuo mnoarotoBku 03.03.02
Ousuka (kBamudukanus «bakanaBp») u paboueit mporpaMMoi TUCHUILTHHBI «ONTHKAY.

Ha3nauenue poHIa OLIEHOYHBIX CPEACTB

®onp oneHouHBIX cpencTB (POC) cocraBmsiercss B coorBeTcTBUU ¢ TpeboBanusmu @I'OC BO mis
MIPOBEJCHUS POMEXKYTOUHOM aTTeCTalli 00yYaronuxcs Mo aucuuIuinie «OnTuKa» Ha COOTBETCTBUE
WX  Y4eOHBIX  JOCTH)KCHHMH  MOJTAlHBIM  TPeOOBaHUSM  COOTBETCTBYIONICH  OCHOBHOM
npodeccuonaibHOl oOpaszoBarenbHol Tmporpammbl (OITIOIT). ®OC sBuseTcss COCTaBHOW 4YacThIO
paboueit mporpaMmbl TUCHUTUTAHBI.

@DOHJT OLIEHOYHBIX CPEACTB Ui IPOBEACHUS IMPOMEXKYTOUHON arrecTaluu OOydarouuxcs I0
mucruminae  «OnThKay BKIIOYAET B ce0s: TEepeyeHb KOMIETCHIIMA C YKa3aHWEeM JTaloB HX
dopmupoBanusa B mpouecce ocBoenuss OIIOII; onmucanuwe mokaszareneil U KpUTEpUEB OIICHUBAHUS
KOMIIETCHIIMM Ha Pa3IMYHBIX 3Tanax ux (OpMHUPOBAHUS, OMUCAHUE IIKAJ OIICHUBAHHUS, THIIOBBIC
KOHTPOJIbHBIE 3aJJaHHsI UJIM UHbIE MaTepHAIIbl, HEOOXOAUMBIE JJIsl OLIEHKHU 3HAHUW, YMEHUHN, HABBIKOB U
(wn) ombiTa AEATEIBHOCTH, XapAKTEPHUIYIOUIUX ASTarbl (OPMHUPOBAHUS KOMIIETCHIIMH B TIpoliecce
ocoenus: OIIOIIl; meroguyeckue Marepuanbl, ONPEACNSAIOLIME MPOLEAYpbl OLICHUBAaHUS 3HAHMIA,
YMCHH, HaBBIKOB W (WJIM) OMBITAa JEATEIHHOCTH, XapaKTEPH3YIOIIUX ITambl (OPMUPOBAHUS
KOMIIETCHIINH.

@DOH/T OLIEHOYHBIX CPEJICTB CHOPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHITUIIOB OIICHHBAHWS:

- BAJIUJAHOCTHU: OOBEKTHI OIIEHKH JIOJKHBI COOTBETCTBOBATH MOCTABJICHHBIM IIENIsIM 00yUeHUS;

- HAJCKHOCTH: HCIIOJIb30BAHUE €IMHOOOPA3HBIX CTAHJAPTOB M KPUTEPHEB [UISl OICHUBAHUS
JIOCTHXKCHHI,

- 00BEKTUBHOCTHU: Pa3HbBIE CTY/ICHTHI JIOJDKHBI UMETh PABHBIE BOZMOXXHOCTH JIOOUTHCS yCIexa.

OcHoBHbIMU nTapameTpamu U cBoiicTBaMu POC sABASAIOTCS:

- TpeIAMETHas HalpaBJIEHHOCTh (COOTBETCTBUE TMPEAMETY H3YYCHHUS KOHKPETHOM yueOHOM
JUCHHTUIAHEI);

- coaepxaHue (COCTaB M B3aUMOCBS3b CTPYKTYPHBIX €IUHUI, OOpa3yIINX COJEpKaHUE
TEOPETUUECKON U MPAKTUYECKON COCTABIAIOIMINX Y4eOHOM TUCIUTUINHEI);

- 00beM (KOJIMYECTBEHHBIN COCTAB OLICHOYHBIX CpeACTB, BXoasamux B DOC);

- Ka4ecTBO OIeHOYHBIX cpenacTB u ®OC B menoM, obecrneyuBaroliee moayueHne 00beKTUBHBIX H
JIOCTOBEPHBIX PE3YyJIbTAaTOB IIPH MPOBEEHUN KOHTPOJIS C PA3TMYHBIMU LETISIMHU.

3TAIIBI ®OPMUPOBAHUSI KOMIIETEHIIUM

Ne TeMa (pa3aes TEOPeTUIECKOro 00yUeHust) T CUUILINHBI Jranbl
TeMBbI ¢hopmupoBanus
KOMIIeTeHIM i
BBenenune B olITUKY + VK-2
OneKTpoHHO-MarHuTHas  mpupoga  cera.  CTpykTypa  IUIOCKHAX + OIIK-1
JIEKTPOMArHUTHBIX BOJH. JIMHEWHas u HenuHeiHas onTuKa. Pa3nudHble BUABI + [1K-3

MOJISIpU3allMM  JIEKTPOMAarHUTHBIX  BOJH.  XapakTEpUCTHKA  M3JIyYEHUs
€CTECTBEHHOI0 cBeTa. EcrecTBeHHas IMpuHA JMHUM wu3nydeHus. [lkama
3IIEKTPOMArHUTHBIX BOJH. OCHOBHBIE (POTOMETPUUYECKUE BEITMUUHBI U METObI
UX U3MEPEHHUSL.

T'eoMeTprueckas OOTHKA U DIEMEHTEI TEOPHUH ONTHYECKUX OPUOOPOB + VK-2
T'eomeTprueckas onTHKa Kak NOpeNeibHBbIM Cilydail BOJHOBOW ONITHKHU. + OIIK-1
LlenTpupoBaHHas onTHYecKass CHCTEMa W €€ KapAWHAJIbHBIE 3JEMEHTBI. +1IK-3

Abeppaist  ONTHYECKUX  cHcTeM  (acTurmMatusM,  chepudeckas
xpomaruueckas abeppanusi) PacnpocrpaHeHue, TpENOMIICHHE M OTpakeHHe
9JIEKTPOMATrHUTHBIX BOJIH B CITy4ae H30TPOMHBIX CPE/T

PacnpocTpanenue 31eKTPOMAarHUTHBIX BOJIH B TUANCKTPUKAX. + YK-2
TIpenoMneHre U OTpakKeHUE JICKTPOMArHUTHBIX BOJIH HA TPAHUIIE MEXK]TY + OIIK-1
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quonexktpukamu.  @opmyner  @penensa.  [lonmgpuzanust OTpakeHHOW H +1IK-3
npenoMiieHHONH BosHBL. IlomHOEe BHyTpeHHee oTpaxeHue. CBETONPOBOJBL
Jubdy3Hoe oTpakeHHeE.

PacnpocTpaHeHHE 3NEKTPOMArHUTHBIX BOJIH B MPOBOAAINMX _Cpenax. + YK-2
KommiekcHblii  moka3zaTenb  OpeIOMIIEHHSA, TNIyOMHa  NPOHUKHOBEHHSL. + OIIK-1
OTtpakeHHe OT METaNIMYECKUX MOBEpXHOCTEN. J[aBIeHNne AIeKTPOMarHUTHBIX +1IK-3
BoJiH. CBeTOBOE NaByieHHE U onbITh JleOenena.

PacnpocTpaHeHHe DJIEKTPOMArHUTHBIX BOJH B CIy4Yac aHW3OTPOIHBIX + YK-2
cpen. IIpoucxoxneHre oNTUYECKON aHU30TPOIUU B cpenax. JJuanekTtpuyueckue + OIIK-1
CBOICTBa aHMU3OTPOITHOM CpeJbl. DIUTUTICON]] TyUEBBIX CKOPOCTEH. Y paBHEHNE + I1K-3
Openensi. OgHOOCHBIE W ABYOCHBIE KpHcTauibl. HecoBmazenue BekTopa
MOTOKA YHEPTUHU C HOPMAJIBIO K BOTHOBOMY (DPOHTY.

Ionspusanus ceera. + VK-2

JBoifHOE Iy4yempenoMJIEHHE W €ro HCTOJKOBAaHHE II0 DIEKTPOHHOM + OIIK-1
TEOPHHU. IToctpoenune  TroiireHca  Juisi  OJAHOOCHBIX  KPUCTAJLIOB. + I1K-3
[Monsipuzanmonnsie npubopsl. [lonmyueHne W UCCIeNOBaHUE BIUTMITHYECKU
NOJISIPU30BaHHOIO CBETA.

OnTryeckas akTUBHOCTD CPE/L. + YK-2

Bpaienne miockocTH Moisgpu3alidi CBeTa B KpUCTAJUIaxX DjieMEeHTapHas + OIIK-1
TEOpHs BPALIEHHs IJIOCKOCTH TOJISIPU3ALINY. + I1K-3

DoToynpyrue , JEKTPOONTHYECKUE U MATHUTOONITUYECKHUE SBICHUS. + YK-2

DoTOyIPyTOCTh. Jluneitabrit AMEKTPOONITHUECKUAN a¢dexr. + OIIK-1
KBagpatuunsrii snekrpoontudeckuii 3hdexr. MarHUTOONTHYECKUE SIBIICHHUSL. + I1K-3
MarsauTHOe BpallleHHe IIJIOCKOCTH MOJIIPU3AIMH U eTr0 KJIacCu4ecKasi Teopusl.

Jucnepcus v MOrJOIIEHNE CBETA. + YK-2

HopmanpHast w aHOManmpHas JUCTEpCHs, METOABl €€ HaOIroAeHus. + OIIK-1
OnekTpoHHas Teopus aucnepcud. [loHATHE 0 KBaHTOBON TEOPUHU AMCIIEPCHH. + I1K-3
ITornomenue cBera, Koadduiment noraomenus. Okpacka Ted.

HurepdepeHuns ceera + VK-2

KorepeHTHOCTh MCTOYHHMKOB cBeTa M HMHTepdepeHms. Bpems u mimHa + OIIK-1
KOIe€peHTHOCTH. JIa3ep Kak HCTOYHHMK KOI'€pEeHTHOro cBera. IIpocTpaHcTBEeHHAs + I1K-3
¥ BpPEMEHHas KOT€pPeHTHOCTh cBeTa. YacTuuHas KorepeHTHOcTh. CrocoObl
OCYILIECTBIICHNSI KOTEPEHTHOCTH B ONTUKE. PONb pa3MepoB MCTOYHMKA CBETA U
MPOCTPAHCTBEHHAs] KOTEPEHTHOCTh. JIMHWMM paBHOM TONIMIMHBI M HX
nokanu3auus. JIMHUM paBHOrO HakIOHa M WX JoKaiu3anus. llpumeneHue
ABJICHUH  uHTeppepeHuun  cBera. JIByiydueBblE W MHOTOJY4YEBbIE
uHTtepdepomeTprl. MHTEphEepeHIIMOHHbIE METOABI ONpEACIeHUs] JTAIOHA
JUTMHBI, BDEMEHH KOT€PEHTHOCTH.

Judpakius cBera. + VK-2

IlocranoBka 3amaun o AuQpakIuu B AIEKTPOMArHUTHON TEOpHH CBETa. + OIIK-1
IIpunnun I'roiirenca-®penens. Merox 30 @DpeHens, npsAMOIUMHENRHOE + IK-3
pacrpocTpaHeHue cBeTa. 30HHas IJIACTUHKA Kak JKH3a. Meron rpaduyeckoro
CIIOJKEHHSI aMIUTUTYA. Judpakuus Ha KpyrioM OTBEPCTHH, KPYIJIOM 3KpaHe U
Ha MPSIMOYTOJILHOM Kpae 3KpaHa. AMIUIUTY/IHbIE W (a30Bbie TU(DPAKIINOHHBIE
pemetkn. MeTon mepepacupeneNieHHs] WHTEHCHBHOCTH 10  MOPAIKaM
mudpakiuun. Judpakuus Ha yapTpa3ByKoBOM BojHe. PaccesHue cBera Ha
HEOJIHOPOJHOCTSIX Cpellbl U B MYTHBIX cpenax. Judpakius peHTTeHOBCKUX
nydeld Ha KpUCTAUTMYECKuX cTpykrypax. ®opmyna Bynwda-bparra. Mertox
Jlays. Meron bparra. Meron [ebas-lIllepepa. [dudpaxmnuonnas Tteopus
ONTHYECKUX u300paxkeHnd. Paspemiaromas cuia oO0beKTHBa, TeJecKoma H
MUKpocKoma. [IpuHmum ycTpoiicTBa U mpeAenbHoe pa3pelieHne MEeKTPOHHBIX
MHUKPOCKOIIOB.

Pasnosxenne U3nyyeHus: B COEKTP. + VK-2

XapaKTepUCTUKH  CIIEKTPAIbHBIX  alllapaToB: JHUCIEPCHS, 00JacTh + OIIK-1
JUcnepcud M paspemaromasi cuia. CpaBHEHHE pPa3IUUYHBIX CHEKTPAJIbHBIX + IIK-3
npubopoB (pHU3Ma, pemeTka, IpUOOPHI BRICOKOH pa3pelialonieil CHIIbI)

PaccesHue cBera. + YK-2
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PaccesHue cBera B MyTHBIX cpeAax. MoNeKylspHOE paccesHUE CBETa B + OIIK-1
razax. Cratuctuyeckas Teopus paccesiHe cBeTa B raszax. [lomsipuzanus u + ITK-3
JEToJIApU3aLus PacCessHHOro cBeTa. PaccesHue cBeTa B KOHAEHCHPOBAaHHBIX
cpenax. PaccesHue cBeTa Ha rpaHHLE )KUAKOCTh-TA3 U KUAKOCTh- )KUAKOCTb.

TConorpadus + YK-2

[lonstne o romorpadum. IlpuHIMIUanbHAasE cxema ABYJIyYeBOU + OIIK-1
rojorpaguy, WUIIOCTPUPYIOIAS BO3MOKHOCTb 3allUCH aMIUIMTYAbI U (a3bl + IIK-3
BoNMHBL.  BoccraHoBieHne — m300paxkeHWH.  3amUch  TOJOTPaMMBl  Ha
TOJICTOCIIOWHBIX AMynbcusix. [Ipumenenne ronorpadum.

TemnoBoe n3mydyenue. + YK-2

PaBHOBecHOE TemuioBoe m3nmydeHue. McmyckarenbHas U NOrJIOATEIbHAs + OIIK-1
crocoOHOCTh Ten. 3akoH Kupxroda. AOCOMOTHO 4YepHOE Teno. 3aKoH + [1K-3
Credana-bonmpimana.  3akoH  cmemienuss  Buna.  HemocraTtounocTh
KJIACCHYECKOr'0 ONMCAHMS paBHOBECHOTO M3ny4yeHus,popmyia [lnanka.

KBaHTOBEIC CBOICTBA CBETA. + YK-2

I'unotesa IlnaHka M MOHATHE O CBETOBOM KBaHTE. DHEPrHsl U UMITYJIbC + OIIK-1
¢orona. OnbiTel BaBunoBa. 3akoH COXpaHEHHS DHEPTHMA W HMITYyIbCa B + [1K-3
mporiecce ¢ ydactrem ¢oroHoB. DPdext Komnrona. KomOuHanmonnoe
paccesiHie cBeTa. KBaHTOBOE MCTONKOBaHKME MPOIIECCOB JIIOMUHECIICHIIHH.

DotoddPexT. + YK-2

OCHOBHBIE 3KCIEPUMEHTANIBHBIE 3aKOHOMEPHOCTH M HMX HCTOJIKOBAHHE. + OIIK-1
Onpenenenne moctosHHOW Ilmanmka w3 dortosddexra. Buyrpennuit + [1K-3
doroapdext. DOTOINEKTPUUESCKHE TNPUEMHUKH CBeTa  ((OTORIEMEHTHI,
(dhoToyMHOXKUTENH, (POTOTUOIBI U DIEKTPOHHO-ONITHIECKHE TIPeoOpa3oBaTein).
dusnueckue MIPUYHHBL, OTpaHUYMBAIOIUE YyBCTBHUTEIBHOCTh
(hOTORIEKTPUUECKUX U3MEPCHUIM.

Jlazepsl. + YK-2

CrioHTaHHOE M BBIHY)KICHHOE M3JydeHue, KodpuuueHTs DHHIITEeHHA. + OIIK-1
WHBepcHas 3aceNeHHOCTh SHEPreTHUECKUX ypoBHEH. MexaHu3M MpoueccoB B + ITK-3
ONTUYECKUX KBAHTOBBIX TEHEpaTopax W YCWINTENsX. Pa3zinuyHple THTIBI
J1a3epOB U MX NPHUMEHEHHE.

CKOpOCTB CBETA. + VK-2

CKOpOCTh CBETa B BaKyyMe€ M METOABl ee wu3MepeHus. Onrudyeckue + OIIK-1
JKCIIEpUMEHTANIbHBIE O0OCHOBaHHSI TEOPHM OTHOCUTEIBHOCTH (ombIThl Du3o, + I1K-3
Maiikenscona). OnTu4ecKkue OIBITHI B HEMHEPLHMAIbHBIX CHCTEMax OTCYETa,
spdexr Canbsika, naszepHble rHpockonbl. Oddexr [lomnepa B akycTuke u
onrtuke. [Tomepeunsrit 3¢ ekt B onTruecknx n3mMepenusx. Kpacnoe cmemenne
B cnekTpax ['amaktuk. JlominepoBckoe YIIMPEHHE CIEKTPaIbHBIX JIHHUH.

Abeppanmst cBeta. et YepeHKkoBa U ero NPUIOKEHHE.

Henuneiinas ontuka + YK-2

HenuueliHas 3aBUCMMOCTb NOJSPU3ALUUA  CpPeAbl OT HANPSKEHHOCTH + OIIK-1
ANIEKTPUYECKOT0 TOJIi HpH OOJBIIMX IUIOTHOCTSAX TIIOTOKA H3IyYEHHS. + I1K-3

OcHoBHBIE HeNWHEHHBIE dPQPEKTh (IETEKTUPOBaHNE, YMHOKEHUE TapMOHUK,
camookycupoBka). IlpeicraBieHHe O  MeXaHU3ME  MHOTO(GOTOHHOI'O
MIOTJIONICHUST W paccesHus. YcloBue cUHXpoHmM3Ma. [Ipocteitmme mpuOOpsl
HEJIMHEIHOW ONTHKU.

ILOIMMCAHUE MOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHHUS KOMIIETEHIIUM
HA PA3/IMYHBIX OTAITAX UX POPMHUPOBAHMNS, OITIUCAHUE HIKAJI

OINEHUBAHMUA

2.1 CTpykTypa (poHA2 OLEHOYHBIX CPEICTB sl TEKYIero KOHTPOJIsl U POMEKYTOYHOM

24

arrecralMu
Ne KOJ KOHTPOJIHPYEMOi HaumeHnoBaHue OLIEHOYHOTO CPEACTBA
TEMBI KOMIIETCHIIUHU UJIH €€ YacTu TEKYIIUHA KOHTPOIb [IPOMEKYTOUYHAsl aTTECTALIUS
1 YK-2 -TecToBbIE 3a1aHUS; 3aueTHbIE BOIPOCHI
OIlK-1 -BOITPOCHI [T 00CYKICHHUS,
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TIK-3 -3a7]a4H.
2 YK-2 -TecToBbIe 3aaHUS; 3aueTHbIE BOIPOCHI
OIIK-1 -BOITPOCHI [T 00CYKICHHUS;
IK-3 -3aJ1a4u.
3 YK-2 - JlaboparopHas pabora; 3adeTHbIC BOTIPOCHI
OIIK-1 -TecToBbIC 3aMaHUS;
IK-3 -BOITPOCHI JUTSI 00CYKISHIS;
-3a/1a4M.
4 YK-2 -TecToBble 3aanus; 3ayeTHbIC BOIIPOCHI
OIIK-1 -BONPOCHI JUIs1 00CYKICHUS;
IK-3 -3aJ1a4u.
5 YK-2 - JlaboparopHas paboTa; 3adeTHbIC BOTIPOCHI
OIIK-1 -TecToBbIC 3a1aHUS;
IK-3 -BOITPOCHI [T 00CYKISHIS;
-3a/1a4M.

2.2 KPUTEPUM OLIEHUBAHUA KOMIIETEHIIMA HA PA3JIMYHBIX DTAIIAX UX

®OPMUPOBAHMUA 11O BUJAM OHEHOYHBIX CPEJICTB

N

/1

HaunmenoBanue

OLICHOYHOTI'0 CpEACTBA

XapakTeprCTHKa OLEHOYHOT'O CPEeCTBa

IIpencrasnenue

OIICHOYHOTI'O CpCACTBAa B

donme

YCTHBIE OHEHOYHBIE CPEJACTBA

CobecenoBanue,

YCTHBIHM onpoc

CpencTBO KOHTPOJISI, OPraHU30BaHHOE KaK
crienansHas Oecera mperogaBaTes ¢
0o0yJaronmmMcs Ha TeMBI, CBSI3aHHBIE C
M3y4yaeMou TUCLUIUIMHOM, U paCCUUTaHHOE
Ha BBIICHEHHE 00beMa 3HAHUH
00yJaloIerocs 1o OIpe/IeICHHOMY pa3Jieny,
Teme, npobieMe H T.1I.

Bormpocs! 1o
TeMam/paszenam
JTUCUUTUINHBI

Komnnoksruym

CpencTBo KOHTPOJISL YCBOGHHUS y4eOHOTO
MaTepHasa TeMbI, pa3JieNia Wi pas3ieioB
JUCIIUIUIMHBI, OPTraHU30BaHHOE KaK yueOHOe
3aHATHE B BHZE cOOCCEI0BAHMUS
MPEenoaBaTeNs ¢ 00yJarIUMHUCS

Bormpocs! 1o
TeMam/paszenam
JUCIUTITAHBI

Hoxman, cooOmieHue

IIponyKT caMOCTOATENBHOI PaboThI
00yJaroIIerocs, MPeICTaBISIOIMNNA COO0H
MyOJIMYHOE BHICTYTUICHUE T10 MPECTABICHUIO
MOJIyYEHHBIX PE3YJIBTATOB PELLICHUS
ompeieIeHHON yueOHO-TIPaKTHIECKOH,
y4eOHO-MCCIIe0BATENHCKON TN HAYIHOMH
TEMBI

TeMsI TOKITaNoOB,
cOo00MIeHU I

INMCBMEHHBIE OLIEHOYHBLIE CPEJICTBA

Pegepar

ITpoxyKT caMOCTOATENBHOM paboThI
CTYJEHTa, IPECTABIAIONINI cO00 KpaTKoe
U3JI0’KEHUE B TNCBMEHHOM BHJIE
MOJTyYEHHBIX PE3YJIBTATOB TEOPETHUECKOTO
aHaJM3a onpeae/icHHON Hay4HO# (yueOHO-
WCCIIEIOBATEIBCKOI) TEMBI, TJI€ aBTOP
PacKpbIBaeT CyTh HUCCIEyeMON MPOOIIEeMBI,
IMIPUBOAUT PA3JINYHBIC TOUKHU 3PCHUSA, a TAKKE
cOOCTBEHHBIE B3IJIs1/Ibl HA HEe.

Tewmsl pedeparoB

Tect

Cucrema cTaHIAPTU3UPOBAHHBIX 33JaHUM,
MO3BOJISIONIAs AaBTOMATU3UPOBATH NPOLEAYPY
W3MEPEHUS YPOBHS 3HAHUW U YMEHUU

0o0ydJaromerocs.

®oHI TECTOBBIX
3aJIaHHuI
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6 Kontponbnas pabota CpencTBo NpoBEpKH YMEHUN IPUMEHATh Kommuekt
MOJTyYEHHBIE 3HAHU JUISl pEILICHUS 3a1a4 KOHTPOJIBHBIX 3aJJaHUN O
OTIpeIeIEHHOTO THIIA IO TEME FITH Pa3JIeny BapHaHTaM
7 JlaGoparopnas CpeacTBo ajsl 3aKpeIIeHUs 1 Kommnekt
pabota MPAKTUYECKOT0 OCBOCHHUS MaTepHuala 1o n1a00paTOpHBIX 3aJaHNi
OTIpeIeICHHOMY pa3feny
8 3amada DTO CPEICTBO PACKPBITHS CBSI3U MEKIY 3agaHus 1Mo 3amadam

3aJauu

JIAHHBIMU ¥ UCKOMBIM, 3a/IaHHBIC YCIOBHEM
3a/1a4M, Ha OCHOBE Yero Hazo BbIOPATh, a
3aTEM BBIIIOJIHUTE IEHCTBHS, B TOM YHCIIE
apu(pMeTHYECKHe, U 1aTh OTBET HA BOMIPOC

A) KPUTEPUH U IIKAJIA OHEHUBAHHUA OTBETOB HA YCTHBIE BOITPOCHI

No
/1

Kpurepuu ouenupanus

Komnuects | Onenka/zauer
0 OaJuIoB

1) mosIHO M apryMEHTHUPOBAHO OTBEYAET IO
COJIepKaHUIO 3aJaHHUS;

2) oOHapyKHBaEeT MOHUMAaHKE MaTepHaa, MOKET
000CHOBATH CBOM CY>KACHUS, MPUMEHHUTH 3HAHUS Ha
MPAKTHKE, TPUBECTH HEOOXOAUMBIE IPUMEPHI HE TOIBKO
M0 Y9eOHHKY, HO U CAMOCTOSITEIFHO COCTABIICHHBIE;

3) uznaraeT MaTepuai NoCIeA0BaTeILHO U MIPABUIIBHO.

10 OTJINYHO

CTYZICHT JaeT OTBET, yIOBJICTBOPSIOIMIUMA TEM Ke
TpeOOBaHUAM, YTO M TSI OIICHKH «5», HO IOITycKaeT 1-2
OIMOKH, KOTOPBIE CaM K€ HCIIPABIISIET.

8 XOPOIIO

CTYJICHT OOHapYXUBACT 3HAHUE U IOHUMAHUE
OCHOBHBIX TIOJIOXKECHHI JAHHOTO 3a/IaHHsl, HO:

1) u3naraet MaTepual HEMOJIHO U JOMyCKaeT
HETOYHOCTH B ONPEICIICHUH MOHATHI WK (POPMYIIUPOBKE
MIPaBUIT;

2) HEe yMeeT JOCTATOYHO TIyOOKO U JI0Ka3aTeIbHO
000CHOBATh CBOM CYXKICHHUS U TIPUBECTU CBOU MPUMEPBI;

3) uznaraeT MaTepuai HeTOCIe0BATEILHO U
JIOMTYCKAET OIUOKH

5-6 YJIOBJICTBOPUTEIIHHO

CTYJIeHT OOHapyXMBaeT HE3HAHNE OTBETA Ha
COOTBETCTBYIOIIIEE 3a/IaHNE, JOITYCKAET OMUOKH B
(hOopMYJTUPOBKE ONPEACICHUNA U TPABUII, UCKAXKAFOIINE X
CMBICTI, OECTIOPSIZIOYHO M HEYBEPEHHO M3JIaracT MaTepHa,
OTMEYAIOTCS TAKUE HEJOCTATKU B MOATOTOBKE CTYICHTA,
KOTOPBIE SBJISIOTCS CEPHE3HBIM MPETSATCTBHEM K
YCHEIIHOMY OBJIAJICHUIO MOCIEIYIOIIMM MaTepruaIoM

0 HCYAOBJICTBOPUTCIILHO

b) KPUTEPUU U IKAJIA ONEHUBAHUSA PE3YJIBTATOB TECTUPOBAHUA

Ne TECTOBBIC HOPMBI: % MPABHILHBIX OTBETOB KonnuectBo 0amnos
n/n

1 90-100 % 9-10

2 80-89% 7-8

3 70-79% 5-6

4 50-59% 3-4

5 50-59% 1-2

6 menee 50% 0

B) KPUTEPUH U IIKAJIA ONEHUBAHUS PE3YJIBTATOB PEHIEHUA 3AJTAY
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n/n

Kpurepun oneHnBaHus

Komunuec
TBO OaJUIOB

[TonHOe BepHOE pemieHue. B mornueckom paccyXIeHNH U PELIEHUH HeT OMIHNOOK,
3ajjaya peleHa paquoHaIbHBIM criocoOoM. [loyueH mpaBuibHBINA OTBET. SICHO onucaH
Croco0 penieHus

9-10

BCpHOC PEUICHUEC, HO UMCIOTCA HeOoIbIIIe HCIOYCTHI, B ICJIOM HEC BJIMAIOIIMC Ha
PEHICHUEC, TAKHUC KAK HEOOJIBIIINE JIOTHICCKHIE MPOITYCKH, HE CBSA3aHHBIC C OCHOBHOH
uaceu peuICHU:. Pemenne O(bOpMJ'IeHO HE BIIOJIHC aKKYPAaTHO, HO 3TO HC MCUIACT
ITOHMMAaHWIO PCIICHMA.

7-8

Pemrenue B nenom BepHoe. B noruueckom paccykKIeHUH U PEIIEHUH HET
CYLIECTBEHHBIX OMIMOOK, HO 3a/la4a pelieHa HEONTHMAIBHBIM CIIOCOOOM HJIH AOMYIICHO
He OoJiee ABYX HE3HAYMTENBHBIX OMNOOK. B paboTte mpucyTcTBYIOT apudmeTnueckas
omnOKa, MEXaHUYECKas OIINOKa WM OIIMCKA IIPU IEPENHUChIBAHUY BBIKJIATO0K MU
OTBETA, HE HCKA3UBIINE SKOHOMHUYECKOE COIEPKaHUE OTBETA.

5-6

B norndeckom paccyAeHHH U pEIICHUH HET OMIMOOK, HO IOTYIIeHa CYLIeCTBCHHAS
ommnbKa B MaTeMaTH4ecKux pacuerax. [Ipu 0ObsICHEHHH CIIOKHOTO SKOHOMHUYECKOTO
SBJICHUS YKa3aHbl HE BCE CYLIECTBEHHbIE (PaKTOpHI
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HMeroTcs CyIIecTBeHHbIE OIIMOKH B JJOTMYECKOM PAcCyXACHUH U B PELLICHUU.
PaccuntanHOe 3HaUeHNE UCKOMOM BEJIMYMHBI HCKa)KaeT SKOHOMHUYECKOE COJIEpyKaHNe
otBeTa. JlokazaHbl BCIIOMOTATeNIbHbIC YTBEP)KICHNS], IOMOTAIOIIYE B PEILICHUH 3a/1a4H.

PaccMoTpeHs!I OTAENBHBIE ClTydan IpU OTCYTCTBUM perieHusd. OTCyTCTBYET
OKOHYATENbHBIA YHCIICHHBIN OTBET (€C/IM OH MpeycMOTpeH B 3asade). [IpaBuibHbII
OTBET YTaJiaH, a BBICTPOCHHOE MOJ] HETO PellIeHUE - 0€30CHOBATEILHO

Penienue HeBEpHOE MM OTCYTCTBYET

KPUTEPUU N HIKAJIA OHEHUBAHUSA PEPEPATOB

/1

A\

Kputepuu oreHnBaHus

Komnuec
TBO OaJLIOB

BrinonHeHs! Bce TpeOOBaHMS K HAITMCAHMIO U 3aluTe pedepara: 0003HaAUCHA
npobiiema 1 000CHOBaHa e€ aKTyalIbHOCTh, C/IENIaH KPATKUil aHAIU3 Pa3IMIHBIX TOUYEK
3pEHUS Ha PaCCMaTPUBAEMYIO TPOOIIEMY | JIOTHYHO M3JI0KE€HA COOCTBEHHAS TIO3HIIHS,
cOpMyITHPOBaHBI BBIBOIBI, TEMa PACKPhITA MOJHOCTBIO, BBIIEPkKAH 00BEM, COOITIOIEHBI
Tpe6OBaHI/IH K BHCIIHEMY O(I)OpMJ]eHI/IIO, JaHbI IPABUJIBHBIC OTBETHI HA JONOJHUTCIILHBIC
BOITPOCHI

9-10

OcHoBHbIe TpeOOBaHUs K pedpepaTy U ero 3aIirTe BHIOIHEHbI, HO IPU 3TOM
JIOTIYIIEHBI HeJI0YeThl. B yacTHOCTH, UMEIOTCSI HETOYHOCTH B M3JI0KEHUN MaTepHana;
OTCYTCTBYET JIOTHYECKasl IOCJIEA0BATEIbHOCTD B CY)KJCHUSX; HE BBIIEPIKAH 00bEeM
pedepara; UMeIOTCs yIyleHus B 0)OpMIICHUH; Ha JOMOJHUTEIbHBIE

BONPOCHI IIPY 3aIIUTE AAHBI HEMOJHBIE OTBETHI.

NmeroTes cylecTBEHHbIE OTCTYILIEHHS OT TpeOoBaHui K pedeprpoBanuio. B
YaCTHOCTH: TeMa OCBEIICHA JINIIb YACTUYHO; JOMYIIeHbI (DaKTHUECKUE OIUOKH B
coJepkaHuM pedepara MM OpU OTBETE Ha JONOJIHUTEIbHBIE BOIPOCH

46

Tema ocBOEHa JHUILB YaCTUYHO; JOIYLIEHBI TpyOBle OMNOKH B coAep kaHuH pedepara
WJIM TTPH OTBETE Ha JIOTIOJHUTENbHBIE BOITPOCHI; BO BPEMSI 3aIIUTHI OTCYTCTBYET BBIBOJ.

1-3

Tema pedepara He packpbITa, OOHAPYKUBACTCS CYIMICCTBEHHOE HEMOHNMAHHE
POoOIIEMBI

) KPUTEPUU U IKAJIA OHEHUBAHHUSA KOHTPOJIBHBIX PABOT

/1

Kpurepun oneHnBaHUA

Komuuect
BO O0aJUIOB

AOCOIIOTHOE TOHUMAHNE CyTH BOIIPOCOB, 6CBYKOpI/I3HeHHO€ 3HaHHUEC OCHOBHBIX
MIOHATUN B HOJ'IO)KCHI/II;’I, JIOTUYCCKU U JICKCUYCCKU I'PAaMOTHO HU3JIOKCHHBIC,
COJCPKATCIBHBIC, ApI'YMCHTHPOBAHHBIC 1 NCYCPIIBIBAIONINEC OTBETEI

19-20

I'myOGokoe TBep0€ 3HAHNE OCHOBHBIX MTOHATHH M ITOJIOXKEHUH 110 BOIIPOCaM,
CTPYKTYPHUPOBAHHEIE, MOCIEAOBATEIbHBIE, TOJIHBIC, MPABUIBLHBIC OTBETHI

17-18
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3 I'myGokue 3HaHMs MaTepuaa, NpaBUIbHOE MOHUMAHKE CYTH BOIIPOCOB, 3HAHUE 15-16
OCHOBHBIX TIOHSTHH M OJI0XKEHHUH [0 BOPOCaM, COAepKaTeNbHbIE, IOJTHbIE U
KOHKPETHBIE OTBET Ha BOIPOCHL. Hannune HecynecTBeHHBIX MM TEXHUYECKHX OIIHOOK

4 TBep/pie, JOCTATOYHO MOHBIE 3HAHUSA, XOPOoIllee TOHUMaHHe CYyTH BOTIPOCOB, 13-14
MPaBWILHBIC OTBETHI HA BOMPOCH], MUHUMAIILHOE KOJIMYECTBO HETOYHOCTEH, HEOPEIKHOE
odopmieHne

5 TBep/pie, HO HEAOCTATOYHO ITOJIHBIE 3HAHUSA, TI0 CYTH BEpHOE ITOHIMAaHKE BOTIPOCOB, B 11-12
[EJIOM TIPaBWIIbHBIC OTBETHI HA BOMPOCHI, HATMYNE HETOYHOCTEH, HeOpexHOoe
odopmieHne

6 OO01ue 3HaHKUs, HEOCTATOYHOE IIOHUMAHKUE CYTH BOIIPOCOB, HATTMYKE OOJIBIIOTO 9-10
9HciIa HeTOYHOCTEH, HeOpeskHOe 0hopMIICHUE

7 OTHOCHTENbHBIC 3HaHUS, HANWYHE OIIMOOK, HeOpexkHOe oopMiteHHe 5-8

8 [ToBepXHOCTHBIE 3HAHUS, HATMYUE TPYOBIX OINOOK, OTCYTCTBUE JIOTHKH M3JI0KECHUS 1-4
MaTepuaa

9 OtcyTcTBHE OTBETA, JaH OTBET HA IPYTHE BOIIPOCHI, CIMCHIBAHUE B XOZ€E BHIITOJHEHUS 0
paboThl, HaJTMYUe Ha paboueM MecTe TEXHHYECKHX CPEJICTB, B TOM YHCIIE TeJaedoHa

11 TAMOBBIE KOHTPOJILHBIE 3AJAHVSI NI WHBIE MATEPHAJIBI,
HAOBXOJIUMBIE JIJISI OLIEHKHY 3HAHMIL, YMEHUWIA, HABBIKOB,
XAPAKTEPH3VIOIINX DTAIIBI ®OPMUPOBAHUS KOMITETEHIIA B IIPOLIECCE
OCOBEHWSI OBPA30OBATEJILHOW TPOTPAMMBI

CAMOCTOATEJBHOE U3YUYEHHUE PA3AEJIOB JUCHUIIVINHBI

Bonpocs! 1J1si caMONPOBEPKH U MOATOTOBKH K TPOMEKYTOYHOMY KOHTPOJIIO.

Ne ConepxaHue TEMBI Yacsl ®opmMma
CPC KOHTPOJISI

1 JIuneliHasg HeMHENHAsA ONTHKA. 1 YCTHBIN
0IIpocC

2 [TpononbHble M monepeyHble BOJHBL. Pazmuunble Buael | 1 YCTHBIN
MOJIIPU3ALIUU 3JIEKTPOMArHUTHBIX BOJIH. oIpoc

3 XapakTepucTuka W W3JIy4eHHE €eCTeCTBEHHOro cmera. | 1 YCTHBIN
EcTtecTBeHHas NIMpUHA JIMHUNA W3ITy4EHUS. OIpoc

4 [IIxana 31eKTPOMarHUTHBIX BOJIH. 1 YCTHBIN
OIIpocC

5 AOeppaliiil ONITUYECKUX CUCTEM. 1 YCTHBIN
OIIpoC

6 Juddy3Hoe oTpaxkeHue. 1 YCTHBIN
0IIpoC

7 OTpaxeHre OT METaJUIMYECKUX ITOBEPXHOCTEM. 1 YCTHBIN
OIIpoC

8 [IpoucxoxaeHne ONTUYECKON aHM30TponmMH B cpenax. | 1 YCTHBIN
JIM31eKTpuuecKre CBOMCTBA AaHU30TPOITHOM CpENbI. oIpoc

9 [Tonyuenue u HCCIIeq0BaHNe summnTryecku | 1 YCTHBIN
MIOJIIPU30BAHHOTO CBETA. OIIpoC

10 Bparienue miockocTu Nosipu3aiy cBeTa B Kpucramax. | 1 YCTHBIN
oIpoc

11 ITonsiTHE O KBAaHTOBOW TEOPUU CBETA. 1 YCTHBIN
OIpoc

12 O ekt 3eemana u ero kiraccuyeckasi TEOpusl. 1 YCTHBIN
OIpoc

13 Bpems n nymHa korepeHTHOCTH M3nydeHus. Jlazep kak | 1 YCTHBIN
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MCTOYHUK KOT'€PEHTHOIO CBETA. OIpoc

14 [IpocTtpancTBeHHass U BpeMEHHasT  KOTEPEHTHOCTb. | 1 YCTHBIN
YacTuyHasi KOTepEeHTHOCTb. 0I1poc

15 Hab6nronenue SIBJICHUI uareppepeHuun | 1 YCTHBIN
MOJIIPU30BAHHBIX JTy4Yel B KPUCTAIIIOONTHKE. 0IIpoC

16 JuaekTpudeckue OTpaXkarolye CJIOM W mpocBerieHue | 1 YCTHBIN
OIITHKH. 0IIpoC

17 HNHTepdhepeHIIMOHHBIE METOJIbI ONpeeieHusT dTajioHa | 1 YCTHBIN
JUTMHBI, BPEMEHH KOT'€PEHTHOCTH, JUTMHBI KOTE€PEHTHOCTH. 0TIpoC

18 Hudpakus Ha KpyrjioM OTBEPCTUH, KPYTJoM dKpane u | 1 YCTHBIN
PSIMOYTOJIBHOM Kpae 3KpaHa. OIIpocC

19 Hudpakmus Ha yIbTpa3ByKOBOW BOJIHE. 1 YCTHBIN
0IIpoC

20 PaccesHue cBera Ha HEOAHOPOAHOCTAX cpeasl M B | 1 YCTHBIN
MYTHBIX Cpe/iax. OIIpocC

21 3anuch roJorpaMM Ha TOJCTOCIONHBIX IMYJIbCHSIX. 1 YCTHBII
0Ipoc

22 [Tpumenenue romnorpadun. 1 YCTHBIN
0Ipoc

23 [IpyHuMn M ycTpoilcTBO, W mpeneiabHOe paspeunieHue | 1 YCTHBIN
JIEKTPOHHBIX MUKPOCKOIIOB. 0I1poc

24 HenocraTouHocthb KJIACCHYECKOI'0 omucanus | 1 YCTHBIN
paBHOBECHOI'0 M3inydeHus:, popmyna [lnanka. 0Ipoc

25 KBaHTOBOE MCTOIKOBAaHHE MTPOLIECCOB JIFOMUHECUEHIINN. 1 YCTHBIN
0I1poc

26 duznyeckue MIPUYMHBI, orpanuuuBatonme | 1 YCTHBIN
YYBCTBUTEIBHOCTH (DOTOAIEKTPUUECKUX U3MEPEHUIA. 0I1poC

27 PaznudaHbIe THITBI Ta3€pOB U UX IPHUMEHEHHE. 1 YCTHBIN
0I1pocC

28 OnTuyeckre OMNBITHI B HEWHEPLUUAIbHBIX CHUCTeMax | 2 YCTHBIN
orcyera, 3¢ ekt CaHbska. oIpoc

29 O ekt lomiepa B akycTUKE U B ONTHKE. 1 YCTHBIN
OTIpOC

30 O ekt YUepeHkoBa U ero NpuiIoKeHHUE. 1 YCTHBIN
OTIpOC

31 IlpencraBaenne o  MexaHuzMe  MHorogoronsHoro | 1 YCTHBIN
TIOTJIOIIEHUS U PACCESTHHUSI. OTIpOC

32 [Tpocreiinme npubGOpsI HETMHEWHON ONITHKY. 1 YCTHBIN
OIIpOC

ITPOI'PAMMA ®U3BUYECKOI'O IPAKTUKYMA IT1O PA3JIEJTY «OIITHUKA ».

BBoaHoe 3ansTHe

1.Omnpenenenue nokasaress NpeIoMIeHHs )KUIKOCTH MTPH MOMOILIH pedpakTomerpa.

2. OnpeneneHue MoKas3areis NPeIoMIIEHHsI CTEKIIA C IIOMOIIBI0O MUKPOCKOTIA.

3.0npenenenne (GOKYCHBIX PACCTOSIHUN TIOJOXHUTEIBHOW W OTPUIATEILHON JIMH3 METOJ0M

beccemns.

4.0Onpenenenre (HOKYCHBIX PACCTOSHUM W TJIABHBIX IJIOCKOCTEH JBYXJIMH30BOH ONTHYECKOM

CHUCTCMBEI.

5.0npeneneHue yBeInueHUsI MUKPOCKOTIA.
6. M3ydeHue u JeMOHCTpAIHs OMBITOB IO AU(PaAKIINK CBETA.
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7. I3y4eHue TMHEeNYaThIX CIIEKTPOB

8. UccnenoBanue siBneHUs Tu(pakiny CBETa Ha KPYrioM OTBEPCTUH U ILEIH.

9. OmnpesienieHre OCHOBHBIX XapaKTEPUCTUK TU(DPAKIIMOHHON PEIICTKH.
10.0mnpenenenne JIMHBI CBETOBOM BOJIHBI € MTOMOIIIBIO KoJjel] HproTona
11.3HaKkoMCTBO ¢ MoJsipU3alyen cBera

12.MccnenoBanue 3akoHa Maitoca v IpOXOXKJICHUE CBEeTa yepe3 (pa3oBYIO MIIACTHHKY.
13.0mnpenaenenne IIMHBI CBETOBOW BOJIHBI IPH MTOMOIIN JU(PAKIIMOHHON PEIIeTKH
14. VI3yuenus BHyTPEHHUX HAPSDKEHUN B ONITUYECKOM CTEKJIE

15.0mnpenenenre 4yBCTBUTEIBLHOCTH (HOTODIEMEHTA

16.Buemrnmii potorddext

17.M3yueHene abCOMOTHO YEPHOTO TeJa.

18.Cnextp aToma BoJIopoa.

PopMOI UTOrOBOT'O KOHTPOJIA 110 JIEKIMAM SBJIAETCS YCTHBIN 3Kk3aMeH. K ak3aMeHy fomyckarores

CTYICHTBI, IIOJYYMBIIUE 3a4E€T [0 CEMUHAPCKUM 3aHATUSAM U II0 NPAKTUKYMY. YCTHBIM 3K3aMEH
IPOXOJUT MO OmieraM, KaXAbld M3 KOTOPBIX COAEPXKHUT JiBa Bompoca. Kaxablii BOIpOC COAEPKUT
OIMH IIYHKT IPOrpaMMbl Kypca WIM €ro 4actb. JlJId MOJIy4eHHs 3a4eTa IO CEMUHAPCKUM 3aHATUSAM
CTYIEHT 00s13aH pElIUTh HE MEHEE JBYX IHMCbMEHHBIX KOHTPOJbHBIX paOOT, BBIIIOJHUTH BCE
JIOMAIIIHUE 33JJaHMs M YCIEIIHO BBICTYIUTh Ha ceMuHape. s mosydyeHus 3adera 1o J1abopaTopHOMY
NPaKTUKyMY CTYJCHT JIOJDKEH BBHIMOJHUTH BCE JIa0OpaTopHbie paboThl, MPeayCMOTPEHHBIE YI4eOHBIM
IUIAaHOM, T.€. JIeCSITh paloT.

© ©o N o a k~ w d e
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14.
15.
16.

KoHTpoJibHbIE BONPOCHI 10 ONITHKE /ISl CTYACHTOB 2 Kypca (4-cemecTp).

DJeKTpoMarHuTHas npupoza ceera. CTpyKTypa MIOCKUX 3JIEKTPOMAarHUTHBIX BOJIH.
Cyniepnio3uiiust SJeKTPOMarHUTHBIX BOJIH. CTOSTUME JIEKTPOMArHUTHBIE BOJIHBI.
PaznuuHble BUABI MOJSPU3ALUN BOJIH.

XapakTepruCcTUKa U3JTy4EHUSI ECTECTBEHHOIO CBeTa. EcTecTBEHHAs MMPUHA JTUHUNA U3Ty4EHHUS.
[ITxana 37€KTPOMArHUTHBIX BOJIH.

OcHoBHbIE (OTOMETPUYECKUE BETUUYUHBI U METOJIbI UX U3MEPEHUSI.

I'eomeTpuyeckas onTUKa KaK IMPEAEIbHbBIN Cydail BOJHOBON ONTUKH.

[{enTprpoBaHHas ONTHYECKAsA CUCTEMA €€ KapAUHAIBbHBIC JIEMEHTHI.

AGeppaliisi ONTUYECKUX CUCTEM.

[Ipenomnenue u OTpaxxeHHe JICKTPOMArHUTHBIX BOJIH HA TPAHUIE MEXKY AUIICKTPUKAMU.
[Tonsipu3anus BOJHBI IPEJOMIIEHHON U OTPAXKEHHOM HA TPAHULIE MEXKAY JUAIIEKTPUKAMM.
[TonmHOE BHYTpEHHEE OTpakeHHEe CBETONPOBObL. () dy3noHHOE OTpaskeHHE.

PacnipocTpanenune 351eKTpOMarHuTHOM BOJIHBI B IPOBOJISIIIMX CPeNaxX, KOMIJIEKCHBIN ITOKAa3aTellb
MIPEJIOMJIEHUS, TIIyOMHA MPOHUKHOBEHHUSI.

OTpaxeHue OT METaUIMYECKUX MOBEPXHOCTEM.
JlaBiieHME IEKTPOMAarHUTHOM BOJIHBI.

CBeroBOE€ [1aBiicHIE U ONBITHI JleOenena.
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17.

18.
19.
20.
21.
22.
23.

24.
25.

26.
217.
28.
29.
30.
31.

32.

33.
34.

35.

36.
37.

38.

39.
40.

41.
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KorepeHTHOCTP MCTOYHHMKOB CBeTa. Bpemsi um [uiMHA KOT€peHTHOCTH. Jlazep Kak MCTOYHHK
KOT€PEHTHOI'O CBETA.

YacTtuunast korepeHTHOCTh. [IpocTpaHcTBEHHAst BpeMEHHAsi KOT€PEHTHOCTb.
Crnioco6 ocyIiecTBIeHUs KOrepeHTHOCTH B onTuke. Meroa FOura u ®dpenens.
Ponb pazMepoB UCTOUHKKA CBETA U MPOCTPAHCTBEHHAS KOTEPEHTHOCTb.
JIvHUM paBHOM TOJIIMHBI U UX JIOKAIU3ALIHS.

JIuHuK paBHOTO HAKJIOHA U UX JIOKAIU3aLHUs.

[Tpumenenus siBineHu uHTeppepeHunu. udaeKTpruuecKue 0TpaXkarolie CJIO U MPOCBETICHHE
ONTHKHU.

I[BynyquLIe U MHOT'OJIYYCBBIC I/IHTep(bepOMeTpBI.

HnTepdepeHIMOHHbIE METOIbI ONIPEIEICHNS ITAJIOHA UIMHbBI, BPEMEHU KOT€PEHTHOCTH, JJINHBI
KOI€pEHTHOCTHU.

ITpunnume! I'roirenca-®Openens.

Meton 300 @penens. [psMonnHetHOe pacipoCTpaHEHUE CBETA.

30HHas MIACTUHKA KaK JIMH3A.

['padmyeckoe BbIUUCICHUE PE3YIBTUPYIOLIEH aMILIUTY/IbI.

Judpakius Ha KpyTrJoM OTBEPCTUH, KPYTJIOM dKpaHe U Ha MPSMOJIMHEIHOM Kpae dKpaHa.

Hudpakuus PpayHrodepa OT OJHOW IIENW, BIMSHUE HIMPHHBI IIETM HAa JU(PPAKIMOHHYIO
KapTUHY.

Cnyuall kocoro mnajeHus jgy4yeil Ha IudpakuuoHHYI peuieTky. da3oBble M aMIUIUTYIHBIE
PELIETKU.

Judpaxius Ha MepruoIMUEeCKUX HENMPEPBIBHBIX CTPYKTYpax.

XapakTepHucTUKa CIIEKTPajIbHBIX alnaparoB: JUCHEepcus, 00JacTb AMCIIEPCUHU U pa3pellaronas
cuia.

Hudpakiuss peHTreHOBCKHX Jy4ell Ha KpHUCTAUITMYECKUX CTpykTypax. dopmyna Bynsda-
bparra.

PentrenoctpykrypHsiii ananus. Merop Jlays, meton bparra, meton [e6as-Illepepa.

[Nonorpadwus. ['onorpadupoBanue chepudeckoit BoaHb. O0BeMHBIE TOOTpaMMEI. [IpuMeneHne
rojorpagum.

Paspemaroniasi cuima MHKpockorma, Teneckona. MMmepcuoHHbIe 0OBEKTH. Meton (ha3oBoro
KOHTpacTa.

ONEKTPOHHBIM MUKPOCKOII.

IIpoucxoxaeHUEe ONTHUYECKOM aHU30TPOIMM B  cpefax. JlMdnexkTpudeckue CBOMCTBA
AHU30TPOITHOM CpPEIbI.

OnTuyeckre CBOWCTBA aHU30TPOIHOM Cpebl. DJUIMIICOMJ JIyUYEBBIX CKOpPOCTEH. YpaBHEHHE
®peHens.
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OnHoocHbIe AByOCHBIE KpucTaiuibl. [loctpoenue ['tolirenca s 0JHOOCHBIX KPUCTAJIIOB.
[Monsipuzanmonnsie mpubOpsl. 3akoH Maitoca.

[Tonydenue u uccine0BaHuE HIUIUNTHYECKH MOJISIPU30BAHHOTO CBETA.

Bpaiienue niockocTy nojsipu3alyy CBeTa B KpUcTauiax.

HopmanbsHas 1 aHOMaJIbHASL TUCTIEPCHUSI U METOBI €€ HAOJIFOICHUS.

[Tormomenue cBeta, ko3¢ dunueHt noruomnieHus. Okpacka Ted.

Bparienne miockoCTH MoIsipu3aliy CBeTa B MAarHUTHOM mosie. Dddekt 3eemana.

HcnyckarenpHasi U MoOrJomareibHas CIOCOOHOCTh Tel, 3aKkoH Kupxroda. AOCOMOTHO YepHOoe

3akon Credana-bonbiimana u 3akoH cmenienus Buna.

HenocTtatouHOCTh KITACCHYECKOTO OMKCAHUSI pABHOBECHOTO M3My4YeHus, popmyina [lnanka.
®oroaddext. 3akonbl poTodrpdexrta. YpaBHeHue DitHIITEHHA.

Buyrpennnii porodddexr.

DHeprusi, UMIyJIbC (HOTOHA.

Oddext Komnrona. KomOuHanmonHoe paccestHue cBera.

CKOpOCTh CcBeTa B BAKYyM€ U METOJIbI €€ H3MEPCHHS.

OmnbiTel Pu30, MaiikenbcoHa.

Oddext Homnepa B ontuke. KpacHoe cmelienne B ciekTpax ['amakTHk.

[IIkajia ONeHUBAHUSA, MOKA3ATEIN U KPUTEPUHU OLEHMBAHUsI 00Pa30BaTeIbHBIX Pe3yJIbTATOB
o0y4yawuerocst

HIxkana
OLlCHMBAHUA

IToxa3zarenn u KPUTEPUHA OLICHUBAHUS

5, «OTIUIHOY

CTyneHTOM J1aH TOJHBIN, B JIOTHYECKOH MOCIEeI0BaTEIbHOCTH Pa3BEPHYThIN
OTBET Ha MIOCTaBJIEHHBIN BONPOC, I'/I€ OH IPOJEMOHCTPUPOBA 3HAHUS IPEIMETA B
TIOJTHOM 00beMe YIEOHOM MPOTpaMMBI, IOCTATOYHO TITYOOKO OCMBICITUBAET
JUCLUIUINHY, CAMOCTOSITENIEHO, U UCUEPIIBIBAIOIIE OTBEYAET HA JOTIOIHUTEIbHBIE
BOIPOCHI, TPUBOJUT COOCTBEHHBIE PUMEPHI MO MPOOIEMAaTHKE TOCTABIEHHOTO
BONPOCA, PEIINJI MPeJUI0KEHHbIe TPAKTUYEeCKHE 3aaHus 06e3 OInOOK.

4, «xopo1io»

CryzneHTOM JaH pa3BEpHYTHIN OTBET HAa IOCTABIEHHBIA BOIPOC, I'ZI€ CTYAEHT
JNEMOHCTPUPYET 3HaHUs, NPUOOPETEHHbIE Ha JIEKIMOHHBIX M CEMHUHApCKUX
3aHATHUSX, A TAK)XKE MOJIyYeHHbIE TOCPEICTBOM M3YyUEHHs 005S3aTeNIbHBIX YU4eOHBIX
MaTepualoB IO KypcCy, JaeT apryMEHTUPOBAHHBIE OTBETHI, IPUBOAUT IPUMEPHI, B
OTBETE NMPHUCYTCTBYET CBOOOIHOE Bia/IeHHE MOHOJIOTHYECKOH peyublo, JOTUYHOCTD
U TOCIENOBAaTENBbHOCTh OTBeTa. OJHAKO NOIYCKAeTCd HETOYHOCTh B OTBETE.
Permn npenoxkeHHble NPaKTUYECKHUE 3aaHNs ¢ HEOOIbITUMH HETOYHOCTSIMH.
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3, «yIOBJIETBO-
PUTEIBHOY

CrygeHTOM JaH OTBET, CBHJETEIbCTBYIOIIMA B OCHOBHOM O 3HAaHUHU
MPOLIECCOB M3y4aeMOW TUCIUIUIMHBI, OTIMYAIONINIICS HEIOCTATOYHON TITyOUHOM
U TIOJIHOTOM DPACKPBITHS TE€MbI, 3HAHMEM OCHOBHBIX BOIPOCOB TEOPUHU, CIIA00
c(OpMUPOBAHHBIMU HAaBBIKAMU aHAJHM3a SIBICHUMN, MPOILECCOB, HEAOCTATOYHBIM
YMEHUEM [1aBaTb AapryMEHTUPOBAHHbIE OTBETbl M MPUBOJUTH IMPUMEPHI,
HEJIOCTAaTOYHO CBOOOJIHBIM BJIQICHHEM MOHOJIOTMYECKON Peublo, JIOTHYHOCTHIO U
MOCIIEZI0BATEIBHOCTRIO OTBETA. JloMmycKaeTcsi HECKOJIBKO OIIMOOK B COAEPKAHUU
OTBETA U PEIICHUU IPAKTHYECKUX 3aJaHUN.

2, «HEYIIOBJIE-
TBOPUTEJIHHOY

CtyneHTOM JaH OTBET, KOTOPBIN COJIEPKUT Pl CEPbE3HBIX HETOUHOCTEH,
OOHapYKMBAIOMIMI HE3HAHWE TPOIECCOB H3ydyaeMOl MpPEeIMETHOW 001acTu,
OTJIMYAIOIIUNCA HErmyOOKHM pAacKpbITHEM TEMbl, HE3HAaHHEM OCHOBHBIX
BOIIPOCOB  TEOPUHU, HECPOPMUPOBAHHBLIMH HABBIKAMH aHAIM3a  SIBICHUH,
MPOLIECCOB, HEYMEHUEM JaBaThb AapryMEHTUPOBAHHBIE OTBETHI, CJIA0BIM
BJIAJICHUEM  MOHOJIOTMYECKOW  pEeYbl0,  OTCYTCTBUEM  JIOTUYHOCTH U
MOCIIeI0BATEILHOCTH. BBIBOIBI MOBEPXHOCTHBI. Pelienne npakTHuecKux 3aJaHuii
HE BBINMOJHEHO. T.€ CTYJIEHT HE CHOCOOEH OTBETUTHh Ha BOIPOCHl JaXe IMpHU
JIOTIOJTHUTEJIbHBIX HABOJSIIMX BOMPOCAX MPENoaaBaTers.

IlepevyeHb OCHOBHOM M IOTOJIHUTEJIbHON YUeOHOM JIUTEPATYPbl, HEOOXOAUMOI 115l OCBOCHUSA

AUCHUIIMHBI (MOZYJIs1)

OcHoBHas JiMTeparypa:
OcHoBHasi iuTEepaTypa

© o N o a0 ~ w Do

I'.C. JTannc6epr Onrtuka. C-nb. Jlans».2006 1.

J.B. Cuyxun. Kypc obmieit pusuku, paznen «Ontuka». M.«Hayka». 2006 r.

H.M. I'omxaes. Ontuka. M.« Bricmag mkoma». C-ub. «JIaus» 2012 T.

MartseeB A.H.. Ontuka.Kypc O6meii pusuku. 5St. M. «Bpicimas mkona».2013 .

bytuxos E.H. Ontuka 2-e uzganue.C-nb. «Jlanp» 2013r.

N.B. CapenbeB. COOpHHUK BOIIPOCOB U 33a4 1o Kypcey ooueit pusuxu. . C-nb. «Jlanp» 2013 1.
H.N. Kamreesckuit Bonnosas ontuka. C-nb. «JIaup».2006 r.

A.H. Martgees, [I.®. Kucenes. O0mmii pusndeckuii npaktukym. MI'Y, 1991 r.

O®uznyeckuil npaktukyM. [lon pen. Mseponosoit B.U., wacts 1. M., 1976

10. SBopckmii, .M., [letnap A.A. Kypc dusukn. M. M3narenbctBo «Bricmras mkoma» 2001r.

11. OBuunnukoB B.A. COopHHK 3amad mo Kypcy oOmas ¢u3uka, 4acTb 2-s. DJIEKTPUUECTBO M
maraerusm. Ontuka. M. @uszmarkaura.2004

JlonoJiHuTeIbHAS JIUTepaTypa
1.1.B. CaBenbeB Kypc ob6mieit pusuka, 1. 2, M. «Hayka».1982 r.
2.A.A. Bucman, O.M.Tonec. Kypc o6meii pusmka, 1.3.M. «Hayka».1970 r.
3JLA. JJannay, A.U. Axuesep, E.M.JIupmun. Kypc o6meit puzuku. M. «Hayka».1982 r.
4. C.2. ®pum, A.B. Tumopesa. Kypc obmeit ¢pusuku, 1.3. M. «Hayka».1961 r.
5. B.C Bosabkenmreii. CoopHuK 3a1a4 1o obmiemy Kypey gusuku. 1979 r.
6. 1. Kurrens. Benenue B pusuky tBepaoro tena. M. «Hayka».1976 r.

Iepuoauveckue u3aaHus
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N3Bectuss AH P®. Cepust pusznueckas.
®du3nka U TEXHHUKA IOJYIIPOBOJHUKOB
dwusuka TBEpAOTO TENA

OntHka u CIICKTPOCKOIIUA

N3Bectusa Byzos. Cepepo-KaBkasckuil perroH. EcrecTBeHHBIE HAyKU
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