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AHHOTALUA

Hucuunnuna «HenuHeiHass onTHKa» BXOAUT B 00pa30BaTENIbHYIO IPOrpaMMy BBICIIETO
o0Opa3oBaHMs [0 HAIMpaBJICHUIO MOATOTOBKH/ creruanbHocTH 12.03.05 «JlazepHas TexHHMKA U
Ja3epHble TEXHOJIOTMW» HaIMpaBIEHHOCTH «Jla3epHass TEXHUMKA U Jla3epHbIE TEXHOJIOTHU.
JucuuruimHa peanusyercs Kapeapoi «Ne23».

JucuuniuHa HaueneHa Ha GOopMHpOBaHUE Yy BBITYCKHUKA CIEIYIOIIUX KOMIIETCHIIUMI:

[1IK-3 «Crnocoben k pa3paboTKe TEXHOJOTHUYECKUX IPOLIECCOB KOHTPOJISI MEXaHHYECKHX,
ONTUYECKUX U ONTHUKO-AJIEKTPOHHBIX OJIOKOB, Y3JI0B U DJIEMEHTOB THUIIOBBIX CHCTEM IMPUOOPOB,
Ja3epHON TEXHUKH, JTA3E€PHBIX ONTHKO-3JIEKTPOHHBIX TPUOOPOB U CHCTEM»

CopepxaHue JTUCHUIUIMHBI OXBaTbIBA€T KPYr BOMPOCOB, CBSA3AHHBIX C HEITMHEHHBIMU

ONITUYECKHUMHU MPOLIECCAMHU B ONITHYECKHU MPO3PAYHBIX CPEIax.

[IpenogaBanue MUCHUIUIMHBI IPEIyCMaTPUBAET cleAyroue GopMbl OpraHU3alud y4eOHOro

mpolecca: JISKIuH, 1a00paTopHbIe pabOThI, TPAKTHYECKUE 3aHATHUS.

[IporpaMMoii TUCHUTUIMHEI IPEAYCMOTPEHBI CIIEAYIOIINE BUABI KOHTPOJISA: TEKYIIUNA KOHTPOJIb

YCIIEBaEMOCTH, TPOMEKYTOUYHBIN U aTrTecTanus B popMe IK3aMeHa.
OO6m1ast TpyA0€MKOCTh OCBOCHHMSI JUCIIUIUIMHBI COCTABISET 4 3a4eTHBIX eAUHUIIBI, 144 yaca. SA3bIk
0o0yueHUs IO TUCIUILINHE «PYCCKUID.



1. Ilepeyenn NJIAHNPYeMbIX Pe3yJIbTATOB 00yUYeHUs MO JUCHUIIIIHMHE

1.1. Henun npenogaBanus JMCHHUIIIHHBI
Hemn npenogaBanus aucuuiuiHbel "HenuneliHast onTuka" - (GOopMUpOBaHHE y CTYACHTOB
3HaHUI O CYIIHOCTH (U3NYECKUX NPOLIECCOB M NPUHLIMIIOB (YHKIHOHUPOBAHUSA HEJIMHEHHBIX
ONITUYECKUX NMPHOOPOB KBAHTOBOM 3JEKTPOHUKHU JIi AKTUBHOW MPOM3BOJICTBEHHON M TBOPYECKOMH
pabote B 00J1aCTH Ja3epHBIX TEXHOJIOTUH.

1.1. JlucumruimHa BXOAWT B COCTaB 4acTH, (POPMHUPYEMOI ydaCTHUKaMU 00pa3oBaTeIbHbBIX
OTHOIICHHH, 00pa3oBaTeIbLHON MporpaMmsbl Beiciiero oopasosanus (nanee — OI1 BO).

1.2. TlepeuyeHb IUIAHUPYEMBIX PE3yIbTATOB OOYUYEHUS IO AUCHUITIIMHE, COOTHECEHHBIX C
IUIaHUPYEeMbIMU pe3ynbTaramMu ocBoeHus OIT BO.

B pesynpraTe u3y4yeHUS AMCHUILIMHBI OOYYAIOIIMKCS JOJDKEH 001ajath CleayIoIuMH
KOMIICTEHIIMSIMA WJIM MX 4acTsAMU. KoMIeTeHIMM M WHIAMKATOPbl MX JOCTHXKCHHS NPUBEICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHs KOMIETEHIMNA ¥ HHAMKATOPOB MX JTIOCTHIKCHUS

Kox u
Kareropus (rpymnmna) Kon n HanMeHOBaHUE HHAMKATOPA JOCTHXKEHUS
HaNMEHOBAaHHE
KOMIIETEHIIH KOMIICTEHIHH
KOMIIETEHIIH
I1K-3./1.2 paccuuThIBaeT napameTpsl u
XapaKTePUCTUKH ONTUKO-3JIEKTPOHHBIX Y3JI0B U
[TK-3 Cnocoben k p p p Y
HIIEMEHTOB; BBIOMPAET JIEMEHTHI JIA3EPHBIX
pa3zpaboTke N
ONTUYECKUX CUCTEM, UICTOUHUKOB U IPUEMHHUKOB
TEXHOJIOTUYECKUX
Ja3epHOTO U3ITYYEHUs; BBIOMPACT KOHTPOJIBHO-
HPONECCOB KOHIPOILL | )\ e buTenbyto ammaparypy; KoHCT er
MEXAHHITICCIIX, TI/IHOI}:I)IC ILGTa}jIISI uod pKu}g)oyl;aanmepypéI;yofICTBa
ONITUYECKUX U . i yerp
OTITHEO Ja3epHON TEXHUKH, OLICHUBACT UX
[TpodeccronanbHbIC S — TEXHOJIOTUYHOCTb, PACCUNUTHIBACT ITOKA3aTEIN
KOMITETEHIIUH 6J'IOKOI?3 A11OB 1 Ka4yecTBa; pa3pabaThiBaeT KOHCTPYKTOPCKYIO
Y JOKYMEHTAINI0; 000CHOBBIBACT MpE/IaracMble
DIIEMEHTOB THITOBBIX
TEeXHUYECKHE PELIeHUs Ipu pa3paboTke
cucTeM MpUOOPOB,
. TEXHOJIOTUIECKUX MPOIECCOB KOHTPOJISI OJIOKOB,
Ja3epHON TEXHUKH,
Y3JI0B M 3JIEMEHTOB JIa3epHBIX IPUOOPOB U CUCTEM;
Ja3epHBIX ONTHUKO-
aHAJM3UPYET, MPEACTABISIET U 0POPMIIIET
AIIEKTPOHHBIX
pe3yabTaThl IPU Pa3pabOTKe TEXHOIOTMYECKHX
npuOOPOB U CUCTEM
MPOIIECCOB KOHTPOJIS OJIOKOB, Y3JIOB U DJIEMEHTOB
JIa3epHBIX MPHUOOPOB U CHCTEM

2. MecTo aucuumiudbl B cTpykrype OIl

JucuuruinHa Oa3upyeTcss Ha 3HaHUSAX, paHee INPHOOPETEHHBIX CTYJACHTaMU IpU H3yYeHUU

CIIEIYIOIINX JAUCLHUIUINH:
- mareMaTtuka-l (AHanuTHYecKas TeOMETpUs U JIMHEHHas anredpa);
- mareMatuka-1 (Marematuueckuil aHanus);

- (Qusuka;

- OCHOBBI OIITHKH

- OCHOBBI TCOPHHU ONTUYCCKUX CUTHAJIOB - JIA3CPhI U UX ITPUMCHCHHC.

3HaHI/I5I, IMOJIYUYCHHBIC IIpHU HN3YUCHUU Marcpuaia }IaHHOﬁ JUCHHUIIIINHBI,
HMCIOT KaK CaMOCTOATCIIbHOC 3HAUCHUC, TAK U UCIIOJIB3YHOTCA IIPU U3YUCHUU APYTUX
JUCHUIIIINH

- MPOCKTUPOBAHUE JIA3CPHBIX TEXHOJIOTMYCCKHUX KOMILJICKCOB,




- ONTHUYECKHE CUCTEMBI CBSI3H;
- na3epHblie HH()OPMAIMOHHBIC CHCTEMbI KOCMHUYECKHX allllapaTos;
- OCHOBBI KOHCTPYHPOBAHHS ONITUYECCKUX M JIA3EPHBIX MPHOOPOB U CHCTEM.
3. O0BeM U TPYIAOEMKOCTh JUCIUTUINHBI
Jannbie 00 001eM 00beMe TUCIUTLINHBL, TPYJOSMKOCTH OTJEIBHBIX BUJOB yUeOHOH
paboThl MO IUCHMIUIMHE (M pacupeiesieHHe OJTOH TPYHAOEMKOCTH II0 CEMEecTpam)
MIpeICTaBJICHBI B TA0IHIIE 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIUIMHBI

TpynoemMKocTb 1o

Bun yaeOHO# paboThI Bcero ceMecTpam
Ne5
1 2 3
Obwaa mpyooemrkocmp oucyunaunwt, 3E/ (dac) 4/ 144 4/ 144
AyoumopHuie 3aHamus, BCETo 4ac. 34 34
B TOM YHCIIE:
nexuu (JI), (gac) 17 17
1('IpaI()TPI‘{eCKI/Ie/CeMHHapCKI/Ie sanarus  (113), 17 17
qac

nabopaTtopHbie paboTs (JIP), (yac)
KypcoBoii mpoekT (padota) (KII, KP), (1ac)
9K3aMeH, (4Jac) 54 54
Camocmosmenvnas paboma, Bcero (4ac) 56 56
Buo npomesxcymounoni ammecmayuu: 3ayer, 33 s
mudd. 3auer, sx3amed (3auet, Audd. 3aq, Dk3.**) ' )
HpI/IMeanI/IeI **KaHqu{aTCKI/II‘?I 9K3aMeH

4, Conep:kaHue IMCUUIIMHBI
4.1. PacnipeaesnieHue TPY10eMKOCTH AMCHUILUINHBI 110
pasjaejaM 4 BUAAM 3aHATHI
Pa3nensl u TeMbl AUCHMILIUHBI U UX TPYAOEMKOCTb MpHUBEAEHbI B Ta0nuie 2. Tabnuia
2. — Paznensl, TeMbl JUCHMITIIMHBI U UX TPYIOEMKOCTb

Pa3nensl, TeMbI JUCLIMILIAHBI Jlexmmm | 113 (C3) | JIP CPC
(qac) (qac) (gac) | (wac)

Cemectp 5

Paznen 1. 7 6 14
Tema 1.1 Tema
1.2. Tema 1.3
Tema 1.4

Pazgen 2. Tema 3 4 14
2.1
Tema 2.2.

Pasnen 3. Tema 3 3 14
3.1
Tema 3.2.

Pasnen 4. Tema 4 4 14
41
Tema 4.2
Tema 4.3

HUroro B cemectpe: 17 17 56




Utoro:

17 17 0 56

4.2. Conep:xaHue pa3lejoB M TeM JIEKHMOHHBIX 3aHATHM

ConeprxkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHSITHI MPUBEICHO B TaOHIIE 3.

Tabnuna 3 - ConepkaHue pa3aeiioB U TEM JICKIIMOHHBIX 3aHATUH

Howmep
pazaena

HazBanue u comepikanne pa3aeiioB U TEM JICKITMOHHBIX 3aHATHI

1

Tema 1.1 — [Ipenmer, nienb, coaepkanne Kypcea. 3agadu AUCHHAIUIHHEL. McTopraeckuii 0630p 3TamoB
pa3BUTHUS HeIWHEWHOW onTukU. KparTkas xapakTepucTHKa €€ COBPEMEHHOro CcocTosiHuA Ponb
POCCHIICKHX YYEHBIX B €€ CTAaHOBJICHUMU.

Tema 1.2 - OCHOBBI TEOpUHU BOJIH B HENUHEHHOM AUAIEKTpUKe PU3HuecKast MOAENb PaCOPOCTPAHEHUS
CBETa B ONTUYECKHU [TPO3PAYHOM AUdIIEKTpUKe. [ [puMeHeHre Moienn aHrapMOHUYECKOT0 OCLMIUIATOPA
JUIsL ONTMCaHUsl KOJIeOaHUI ONTHYECKOTO AIEKTPOHA B aTOME MITH MOJIEKYJIE Tl HAX0XKICHHS (PYHKITUH
nossipu3anuu cpensl. Oomue cBoiictea ®MY. TeH30pHBI XapakTep (YHKIUH BOCHPUAMYHBOCTH.
YactotHoe mpencraBieHue OMYVY. CBsizp Mexay ACUCTBUTENBHOW M MHHMOW YacTSMU JIMHEHHOU
BOCHPUUMYMBOCTH. CBS3b MEXy JIMHEHHON 1 KBaJApaTUYHONW BOCIIPUUMYHMBOCTSAMH, a TaKXKe MEXIY
BOCIIPHUMYHBOCTSIMU 00JI€€ BBICOKHAX MOPSIIKOB AJISl MOJIEJIA aHTAPMOHHYECKOTO OcHIsTOpa. CBS3b
MEXIy KOMIUIEKCHBIMH aMIUTUTYAaMH IMOJSPU3ALUM M HANPSHKEHHOCTH NONA IPH JUCKPETHOM
CIIEKTpE YacToT.

Tema 1.3 - [IpocTpaHCTBEHHBIE CBOICTBA CUMMETPHUU IUAJIEKTPUKA U TpaHchOpMaLMOHHBIE
cBolcTBa BocnpuuMunBocTed. CokpalieHue Ynucia He3aBUCUMbIX KOMIIOHEHT TEH30pa KBaAPaTUYHOU
BOCIIPUMMYHUBOCTU B 3aBUCUMOCTU OT CBOIICTB CUMMETPUHN KPHUCTAJLJIIOB. HpOCTpaHCTBeHHO -
YaCcTOTHBIE PE0OPa30BaHuUsI.

Tema 1.4 - dazoBeril cuaxpoHn3M Ousmdaeckas MoAens (pazoBOro CHHXpOHU3MA MTPH YCUIICHUH BOJTHBI
BTOPOH TapMOHUKM B HEJIMHEHHOM IMAJIEKTpUKE. Bo3MOXKHBIE CIIOCOOBI BBIIOJHEHHS YCIIOBHS
¢azoBoro cuHxpoHusma. Pacipoctpanenue cBera B aHU30TPOIIHOM KpuCTaiie. Y paBHeHH DpeHes.
Tumnbl Ga3oBOro CHHXpOHHW3MA B OJTHOOCHBIX KPUCTAJIIaX.

Tema 2.1-I'enepanusi BTOpoil ONTUYECKON FapMOHUKM MOHOXPOMATHYECKUMH IJIOCKUMHU BOJIHAMU,
JIa3€pHBIMU UMIYJIbCAMU, MHOTOYAaCTOTHBIM JIa3€pHBIM K3NlydeHueM ['eHepaiusi BTOpoil rapMOHUKU B
pacxosueMcsi CBeTOBOM Iyuke. ['eHepanns BTopoil rapMOHUKHU B IPOCTPAHCTBEHHO — OTPAHUYEHHBIX
mydkax. BrmsiHue yria «cHoca» Ha 3(h(peKTHBHOCTh TeHepaIuy BTOpoil rapMoHuKH. J{nadparMeHHbIH
aneptypHbId 3dexr. Meronpl ycrpaHeHns U kKomneHcanuu 3¢ dekra cHoca. ['eHepanus BTOpO#
rapMOHHMKH C(HOKYCHPOBAHHBIM FayCCOBCKUM ITY4KOM.

Tema 2.2 - OnTHueckrue cXxeMbl TeHepaIiuy BTOpoil rapMOHUKH ONTHYECKHE CXEMbl BHEPE30OHATOPHOM
reHepanuy BTOpod rapMoHukH. CxemMa ¢ NIWIMHAPUYSCKUMH JIMH3aMHU. BHyTpupesoHaTopHas
renepanus BTopoit rapmonnku (BPI'BI'. Henunelinoe 3epkaino. Y ciaoBue CTallMOHAPHON TeHEpaIuy B
na3epe ¢ BPI'BI'. IInoTHOCTh MOIIHOCTH 1epBOit 1 BTOpoii rapmonuk mpu BPI'BI'. Cxems! nazepos ¢
BPI'BI.

Tema 3.1- [lapameTpuueckas reHepanust U ycuieHHe cBera CyIIHOCTh SBJICHUS MapaMeTPUIECKOM
JIFOMHUHECTICHITNH CBETa. YKOPOUYCHHBIC YPABHEHHS ISl TPEXBOJHOBOTO B3aUMOJCHCTBUS. Y CUIICHUE
CUTHAJIBHOM M XOJIOCTOM BOJIH B TIOJIE CHJILHOW BOJIHBI Hakauku: ciaydail AK =0, ycnoBue ycunenuns
CUTHaJIBHON BOJHBI; ciydait AK # 0 mns cybrapMOHUKH B MPUOIMKEHUH 3a/JaHHOTO TOJIST HAKAYKH.
Ycunenne cyOrapMonuku B HenuHeiHOM pexknme mpu AK = 0. Ilapamerpuueckas reHepanus
cyOrapMOHHKH TP HETPEPBHIBHON Hakauke. [loTepu Ha pereHepariio BOHB Hakadyku. OcoOeHHOCTH
AMITYJIbCHOW HAaKadkd TPU TapaMeTPUUIECKON TeHepaluu cBeTa. Hakauka THKOCEKYHIHBIMH
HMITYJIbCaMHU.

Tema 3.2- OnTuueckue cxembl MapaMeTpUuecKoi reHepauuu cBera Kiaccuueckas cxema
napamerpudeckoro reaeparopa cseta (I1I'C). [Toporossie ycnmoBust 11 camoBo30yxaeHus mpu AK =
0 u AK # 0. Paznuunblie npaktuueckue cxembl ogHope3oHaTopHbIX [1I'C. be3pesonaropusiit IIT'C.
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4 Tema 4.1- MaTtepualtbl 1711 HeTUHEHHONW oNTHKY. HenmrHelHble KpUCTAIIIBI IS TCHEPAIM TapMOHUK
U MapaMeTPUYeCKOW reHepanuu cBera. KpucTamnbl ¢ peryisipHON JOMEHHOM CTPYKTYpou U uX
MIPUMEHEHHUE 711 HeTMHEWHOTO MPeo0pa3oBaHus CBETA.

Tema 4.2- HenuueliHbie Mpo1IeCCHl B ONTUYECKUX BOJOKHAX DU3UUECKUE MPOIECCHl BEIHYXICHHOTO

paccesHus cBeTa. BbIHYKIeHHOe paccessHue Mannensmtama-bpumtoena - paccesstHue Ha
AKyCTHYECKUX BOJHAX.
Tema 4.3 - BrIHYXJCHHOE paccesHUE CBeTa BBIHYXJICHHOC KOMOWHAIIMOHHOE pacCesHHE -

PamanoBckoe paccegHue. Cpelbl A8 OCYIIECTBJIEHHS IIPOLIECCOB BBIHYKAECHHOIO PpacCEsHUs.
IToporossie ycioBus.

4.3. IIpakTuyeckne (ceMMHApPCKHE) 3aHATHUS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Tabnuiie 4.
Tabnuma 4 — [IpakTrdeckue 3aHATHS K UX TPYIOEMKOCTh

Ne
Dopmbl
Ne . TpymoemMKkocTh, pasmena
y Templ MpakTUYECKUX 3aHATUI IIPAKTUYECKUX (4ac)
n . ACLUILINHB]
3aHATUI Jraclt
Cemectp 5
1 OCHOBBI TEOpUM BOJIH B HEIMHEHHOM AMdIEKTpUKe | JloKimassl,
[IpocTpaHCTBEHHBIE CBOICTBA CI/IMMCTpI/II/IO6Cy>K'HeHHe’
JMDNIEKTpUKA W TpaHcOpMalMoHHbIE CBolcTeal PCHICHHC
BOCIIPUMMYHMBOCTEN 3aja4
3 ®a30BbIil CHHXPOHU3M 2 1
4 l'enepaunst  BTOpOM  ONTUYECKOH  TapMOHUKH
MOHOXPOMAaTHYECKUMH TUIOCKUMH BOJTHAMH
5 I'eneparuist BTOpoit rapMOHHKY JIa3€PHBIMHU 3 2
UMITYJIbCAaMH
6 I'enepanust TpeTbeli M YETBEPTOM TAPMOHUK 3 2
JIa3epHBIMU UMITYJILCAMHU
7 Ontryeckne cXeMbl TeHepallii BTOPOil TapMOHUKI 2 2
Bceero 17 17
1.1. JlaGopaTopHbIe 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEICHBI B TabIuIIE 6.
Tabnuia 6 — JlabopaTropHble 3aHSITHS U UX TPYJOEMKOCTh
Ne
Ne TpynoemkocTs azzena
HanmenoBanue mabopaTopHbIx paboT pyA - | P33
/1 (gac) TUCIIAI
JIMHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero
4.5. KypcoBoe npoekTupoBanue (padora)
VY4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJaronmxcs
Bunasl camocTosTennbHON paboThI U €€ TPYIOEMKOCTh NPUBEIEHBI B Tabnu1e 7.




Tabnuia 7 — Bunsl caMocTosTeIbHON PaOOTHI M €€ TPYA0EMKOCTh
Bcero, | Cemectp 5,

Bun camocrosiTensHO#M paboThI

qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania 29 29

nqucuuriuiel (TO)

Kypcopoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P) 9 9
[ToaroroBka K TEKyIIeMy KOHTPOJIO

ycneBaemoctu (TKY) 9 9
Homamnee 3aganue ([13)
Kontposbusie pabotsl 3a04nukoB (KP3)
[ToaroToBKa K MPOMEKYTOYHOM aTTeCTaIlKN 9 9
(IIA)

Bcero: 56 56

2.
5. Ilepeuenn y4e0HO-METOIUYECKOTO obecreyeHus

IUISL CAMOCTOSITENTbHON pabOThI 00y4arOIUXCS M0 JUCIUTUTHHE (MOJIYJTIO)

y‘le6HO-MeTOI[I/I‘leCKI/IC MaTCpHraibl I CaMOCTOATEIbHON pa6OTbI O6y‘~IaIOH_II/IXC$I YKa3aHbl B II.I1. 7-
11.

6. IlepedyeHb nMeYaTHBIX U SJIEKTPOHHBIX YICOHBIX M3IaHHUHA
[TepeueHb neyaTHBIX U 3JEKTPOHHBIX YUeOHBIX M3/IaHUM MTpUBEIEH B TabIuLe 8.
Tabnua 8— [lepeueHb ne4YaTHbBIX U 3JIEKTPOHHBIX YYEOHBIX M3AaHUN

udp bubmmorpaduueckas cepika / URL anpec Konunyectso
9K3EMILISPOB B
OoubmoTeKe
621.373 3- 43 3Bento O. [IpuHuuIb! 1a3epos, 43 (1), @O (2),
W3p werBeptoe, M., 2008, 416 c. I'c (2), CO (8)

[".Imutpues, JI.B.Tapacos. IIpuknagHas HenvMHEHAsA ONTHKA.
M.: ®usmataur, 2004, -512c¢.

M.IyGept, b.Bunbrensmu. BeeneHne B HEMUHEHHYIO ONTHKY.
H. 1, uza. Mup, M., 1973, -244 ¢

(D.Llepuuke, [I>x. Munsunrep. [lpuknannas HenuHelHas
DIITHKA, nep. ¢ aHri. nox pex. C.A.AxmanoBa. M.: Mup, 1976,-
P61 c.

H.bnombepren. Henuneitnas onrtuka. Ilep. ¢ anri. mox pex.
C.A.AxmanoBa. M.: Mup, 1979, - 424 c.

7. Tlepeuenb 3JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB
MH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «HTepHeT»
Ilepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(OPMALIOHHO-

TEJIEKOMMYHHUKAITMOHHON ceTu «HTepHeT», HEOOXOIUMBIX I OCBOSHUS JUCIUILTMHBI PUBEICH B
Tabmme 9.

Tabmuma 9 — IlepeueHb ANEKTPOHHBIX  OOPa30BATENBHBIX PECYPCOB  HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTn «IHTepHeT»
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8. Ilepeuenp MHPOPMAIMOHHBIX TEXHOIOTHI
8.1.Ilepeyenp MporpaMMHOTO 0OECIICUEHUS], UCIIOIB3yEMOTO MIPH OCYIIECTBICHUU
00pa3oBaTeNBHOTO MPOIEecca MO AUCIUILUINHE.
[lepedenp UCTIONB3YEMOT0 IPOrpaMMHOTO oOecTieueHHs peacTaBieH B Tadmuie 10.

Tabmuma 10— Ilepeuens nmporpaMmMHOro obecrneyeHus
Ne /i HaumenoBanue

He npenycmorpeno

a. [lepeuenp nH(pOPMAIIMOHHO-CIIPABOYHBIX CUCTEM,UCIIOJIB3YEMbIX MTPH OCYIIECTBICHUH
00pa3oBaTeNLHOrO MpoIecca Mo AUCIHUIITHHE
[TepeveHp UCTIONB3yeMbIX HH(OPMAIIMOHHO-CIIPABOYHBIX CUCTEM TIpeCTaBiIcH B Tabmuie 11.

Tabmuua 11— Ilepeuenr HHPOPMAITMOHHO-CIPABOYHBIX CUCTEM
‘ Ne n/nn ‘ HaumenoBanue
9. MarepuajbHO-TEXHHYECKas 0a3a, HeoOXoauMasi J1JIsl OCylIeCTBIEHUS

00pa30BaTeJIbLHOI0 MPoLecca Mo JMCHUINJINHE
CocTaB MaTepuallbHO-TEXHUYECKOW 0a3bl pejacTaBieH B Tabnuie 12.

Tabnuma 12 — CocraB MatepuaabHO-TEXHUUECKOU 0a3bl

Howmep aynuropun
Ne n/mn HaumeHnoBaHue cocTaBHON 4acTu MaTepUaibHO-TEXHUYECKOM 0a3bl (mpu
HEOO0XOIMMOCTH )
1 MynbTumMeanitHas JeKUUOHHAS ayIUTOPUS 11-04
2 CrnenuanusupoBaHHas adoparopust «HeoauMoBslii 1azep» 11-03

10.0O1ueHO9HBIE CpeACTBA IS MIPOBEACHUS TPOMEXKYTOUYHOH aTTeCTaI[IN
10.1..CocTtaB OIIEHOYHBIX CPEACTBAJS MPOBEACHUS IPOMEKYTOUHOM aTTeCTaAllUU 00yYaIOTXCS
10 TUCITUTUTAHE TIpUBeieH B Tabmume 13.
Tabauma 13 — CoctaB OIEHOYHBIX CPEICTB JJIsl IPOBEACHUS MPOMEKYTOUYHOMN aTTeCcTaIlluu

By npomMeXyTO4YHOM aTTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH Crncok BONpOCOB K 9K3aMEHY;
DK3aMeHAIMOHHBIC OMIICTHI,
3amauu;
TecTsl.

2.1. B KauecTBe KpUTEPUEB OIEHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHST) KOMITETCHIINH
o0yJaroImuMucs MpuUMeHsieTcs S-0aibHas MKajia OUEeHKH c(pOPMUPOBAHHOCTH KOMIIETEHIIHH,
KoTopas mpuBeneHa B Tabnuie 14. B Teuenne cemectpa MoxeT ucnoiab3zoBaThes 100-6amibHas
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LIKaJIa MOAYJIbHO-PEUTUHIOBOM CUCTEMBI Y HUBEPCUTETA, IIPaBUila UCIIOJIb30BaHUSA KOTOPOH,
YCTaHOBJIEHBI COOTBETCTBYIOIINM JIOKaJIbHBIM HOPMAaTUBHBIM akTOM ['Y ATl
Tabnuua 14 —Kpurepuu orieHKH YpoBHS c(hOPMUPOBAHHOCTH KOMIETEHIHHA

OlieHKa KOMIIETEHIINH % .
5 U ILHas LKA apaKTEPHCTHKA CHOPMHUPOBAHHBIX KOMITCTCHITHIA
— oOyyJaronuiicss TJIYOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepHa;
— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;
COTIHO — OMUPASICh HA 3HAHUSI OCHOBHOM U JIOTIOJTHUTEIBLHOM JIUTEPATYPHI, TECHO
GATTCHOND MPUBS3bIBAET YCBOCHHBIC HAy4HBIC TIOJIOKCHHUS C IPAKTUYECKOU
NeSATEIILHOCTHIO HAPABIICHHUS;
— yMes0 000CHOBBIBAET M ApTYMEHTUPYET BBIJBUTAEMBIC HM UJIEH;
— JIeJIaeT BBIBOIBI U 000OIIECHHUS;
— cBOOOJHO BJIAJCET CUCTEMON CICIMAIM3UPOBAHHBIX ITOHITHI.
— 00y4arouuiicst TBEPI0 YCBOMII MPOTPAMMHBIN MaTepHal, TPaMOTHO U 110
CYIIECTBY M3JIaraeT €ro, ONUpasiCh Ha 3HAHUSI OCHOBHOH JINTEPATYPHI;
— HE JIONYCKAEeT CYIIECCTBEHHBIX HETOYHOCTEHH;
«XOPOITIO» — YBSI3bIBA€T YCBOCHHBIE 3HAHUS C MPAKTUYECKOW JIEATEIBHOCTHIO
«GauTEHO» HaIPaBJICHUS;
— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOIBI M 000OIIEHHS;
— BIIaJICET CHCTEMOM CIICIIMAIN3UPOBAHHBIX IOHSITHH.
— o0yyarouuiicss yCBOMI TOJIbKO OCHOBHOM MPOTPaMMHBIA MaTepual, Mo
CYIIECTBY H3JIaracT €ro, ONUpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JTUTEPaTyPHI;
— JIOMYyCKaeT HECYIIECTBEHHbIC OIIMOKN U HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHHOY .
GATTOHOY — UCTIBITBIBAET 3aTPYAHEHHUS] B MPAKTHUYECKOM TPUMEHEHUHM 3HAHUN
HaIPaBJICHUS;
— cnabo apryMeHTHPYET HayYHbIE MOJI0KEHHUS,
— 3aTpyAHsieTcsa B GOpMyIMpOBaHUU BBIBOJOB U 0000IIEHUI;
— YaCTUYHO BJIAJICET CUCTEMOM CIEIUAIM3UPOBAHHBIX MOHSITHH.
— o0yJaronuiics He YCBOWI 3HAYUTEIHHOW YaCTH MPOTPAMMHOIO
MaTepuana,
— JIONyCKaeT CYIIECTBEHHbIE OIMIMOKN M HETOYHOCTH MPU PACCMOTPEHUU
«HEYIOBJIETBOPUTEIIHLHOY 6 )
L 3ATICHOY po0sieM B KOHKPETHOM HaIPaBJICHUU; 5
— UCTIBITBIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHHUH 3HAHMIA,
— HE MOXKET apryMEHTHPOBATh HAYYIHBIC ITOJTOXKCHUS;
— He GOPMYJIUPYET BBIBOJAOB M 0000IIEHHUH.

10.3. TunoBbIe KOHTPOJBHBIC 3aIAHUS WIA HHBIC MATEPUAIBL:
1. Bompocs! (3aaun) uist 9k3aMeHa (tabnuma 16)
Tabnuma 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne n/nt Ilepeuens BOpoCoOB Ul SK3aMEHa
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12.

13.
14.
15.

16.

17.
18.

19.
20.
21.
22.

23.

24,

25.

26.

27.
28.
29.

30.

duzngeckas MOJIENIb PACTIPOCTPAHEHHSI CBETA B ONTUYECKHU MTPO3PAYHOM JHIIEKTPUKE.
[Tonspusanus cpensl.

[TpumeneHre MOEIN aHTAaPMOHHYECKOTO OCHMIIIATOPA JUIS ONTMCAHUS KOJIeOaHUH
OINITHYECKOTO IEKTPOHA B aTOME MJIM MOJIEKYJIE [T HAXOXKICHUS (QYHKIMN TTOJISPU3ALIIH
CpenBlL.

@OyHKIMS BOCOPUMMYHBOCTH CPEJIBL.

['enepanys BTOpOii TapMOHUKHU B IPOCTPAHCTBEHHO — OTPAaHMYCHHBIX MTyYKaXx.

VYTroi1 aHU30TPONUU UITH YTOJI KCHOCA.

Bnusiaue yria «cHOca» Ha 3(p(peKTUBHOCTH TeHEPALMU BTOPOIl TApMOHHUKH.
HuadparmeHHbIi anepTypHbIN 3P deKT.

Mertoab! ycTpaHeHus: U KoMrieHcanuu 3¢dexra cHoca.

JlucriepCHOHHBIE 3aBUCUMOCTH MTOKA3aTels PEJIOMIICHHS B OIITUYECKOM JTUDIICKTPUKE.
I'enepanust BTOpO rapMOHHMKH CBETOBBIMH UMITYJIHCAMHU.

. I'pynnoBast ckopocTs.
. D¢ deKkThI rpynmnoBoro 3ana3pIBaHUs U IPYIIIOBOTO PACIUIBIBAHUS JJISI HMITYJILCHOTO

U3JIY4YEHUs U UX BIUSHUE Ha 3()(HEKTUBHOCT T'€HEepaIli BTOPON T'apPMOHUKH.

CBs3b MEX/1y KOMIUIEKCHBIMU aMILTUTY/IaMU MOJISIPU3ALMH U HANIPSHDKEHHOCTH I10JIs TIPU
TMCKPETHOM CIIEKTPE YacToT.

Bo3MmorkHbIe HeMHEWHbIe 3P PEeKTh! PU yUueTe KBaJApaTUYHON MOJISIpU3aIU cpeapbl.
Henuneitnble 3¢ ¢exTsl npu yyere KyOu4ecKoil nossipusauu cpepl.

IIpocTpaHCcTBEHHBIE CBOMCTBA CUMMETPHUH TUAJIEKTPUKA U TpaHC(HOpMAIIMOHHBIE CBOMCTBA
BOCIIPUMMYHUBOCTEMN.

CoxparmieHre 9ncia He3aBUCHMbIX KOMIIOHEHT TeH30pa KBaIpaTUIHON BOCTIPUUMYUBOCTHU B
3aBHCHUMOCTH OT CBOICTB CUMMETPHH KPUCTAJIIOB.

CoxpalieHHas 3alKiCh IPOCTPAHCTBEHHBIX HHIECKCOB.

[IpencraBneHre KOMIIOHEHT HEIMHEHHBIX BOCIIPUUMYHMBOCTEH BTOPOIO MOPSIIKA B BUJIE
MaTPUYHBIX K03 (PUITHEHTOB.

Bo3MoskHBIE CTIOCOOBI BBIITOJIHEHHS! YCI0BUS ()a30BOT0 CUHXPOHHU3MA.

Tunsl pa30Boro CHHXpOHNU3MA B OTHOOCHBIX KpUCTaJIaX

ITpakTryeckoe BerunciaeHne K03hduuueHToB 3pPeKTUBHOM KBaIpaTHUHOM
BOCIIPUMMYHUBOCTH JUIsl TPEXBOJHOBOTO HEJTMHEHHOI'O B3aUMOJICHCTBHS B OTHOOCHOM
KpHUCTaJLIe.

OnTuManbHbIe HaNPaBJICHUS B3aUMOJICHCTBUA (Ha IpUMepe KpUCTAIIOB Auruapodocdara
kanusi-KDP).

CBsI3b MeXly TMHEHHOW U KBaJApaTUYHON BOCIIPUUMYHBOCTSAMH, a TAKXKe MEXTY
BOCIIPUMMYHUBOCTSAMH 00Jie€ BEICOKUX MOPSAIKOB Ul MOJEIN aHTAPMOHUYECKOTO
OCLMIIIATOPA.

Pemrenne ykopoueHHBIX ypaBHEHHH ISl TEHEPAIIA BTOPOW TAPMOHUKH TIPH HATHIUH
BOJIHOBOH paccTpoiiku ( AK # 0).

[110THOCTH MOIIIHOCTH BTOPOI rapMOHUKU. D (PEKTUBHOCTh TeHEpaIlui BTOPO
TapMOHUKH.

CBoiicTBa CHMMETpPHH JJIsl KOMITOHEHT TEH30pa KBaApaTHIYHOW BOCIIPHUMYHBOCTH B Cpeax
6e3 morepsb.

[IpocTpaHCTBEHHO — YaCTOTHBIE MTPE0OpPa30BAHUS.

CyIHOCTb SIBJIEHUS TapaMeTpUYEeCKO JIIOMUHECIICHIIMHU CBETa.

VYcnoBust (pa3oBOro CHHXpOHH3MA ISl TApaMETPUIECKON TIOMUHECIICHIINH CBETA.
CkaJisipHBIi U BOJIHOBOM CUHXPOHM3M.

CriocoObl epecTpoiiKu YCIOBHM U1 mapaMeTPpUIECKON JTIOMHUHECIEHIIUH.

31.

32.
33.

dusnueckas Mojeb (pa3oBOro CHHXPOHU3MA MPH YCUIICHUH BOJIHBI BTOPON TaPMOHHKH B
HEJTMHEWHOM JIUAJIEKTPUKE.

I'enepariust BTOpoii rapMOHUKHU B PACXOJSAIIEMCSI CBETOBOM ITYUKE.

VYrnoBble AuCIEpCHOHHBIE KOA()(PUIIMEHTHI.
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34. HexputuuHblii (pa30BbIii CHHXPOHU3M.

35. YrnoBas mupHHa CHHXPOHHU3MA.

36. Pa3nuuHble MPaKTUYECKHUE CXEMBI OJJHOPE30HATOPHBIX TApaMETPHUECKUX T€HEPATOPOB
csera (OIII'C).

37. OnTuyeckre cXxeMbl BHEPE30HATOPHOM FeHepaIllii BTOPOU TAapMOHUKH.

38. Cxema ¢ WIMHIPUYECKUMU JIMH3aMH.

39. BayTrpupe3onatopHas reHepanus Bropoi rapmonuku (BPI'BIN).

40. TInoTHOCTH MOIIHOCTH NIEPBOM U BTOPOI rapMOHHK.

41. Kpucramisl ¢ peryisipHOil JOMEHHON CTPYKTYpPOU U UX MPUMEHEHUE JIsI HETMHEHHOT O
npeoOpa3oBaHus CBETA.

42. Cxempbl J1a3epoB C BHYTPUPE30OHATOPHOM TeHepanueit BTopoit rapmonuku - (BPI'BI).

Bormpocs! (3amaun) ms 3aueta / qudd. 3adera mpeacTaBieHsl B Tadmie 16.
Tabauma 16 — Borpocs! (3agaun) st 3auera / nudd. 3adera

Ne i/t ITepeuenn BonpocoB (3a1ayv) i 3adeTa / nudd. 3auera
Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

[lepeuenp TeM UIsI KypCOBOTO  IPOCKTHPOBAHUS/BBHINOIHEHHUS KYpCOBOW  pabOoTHI
MpEeCTaBIICHBI B Ta0muIe 17.
Tabmuma 17 — IlepedeHp TeM 1)1 KYPCOBOTO MPOSKTUPOBAHKSI/BBITIOJIHEHUS] KYPCOBOU PabOTHI
No 1/ [TpuMepHBIii TepeueHb TeM ISl KYPCOBOTO TPOSKTUPOBAHHSI/BBITTOTHCHU ST
KYPCOBOM pabOTHI
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocs! 11 npoBeneHrs POMEXYTOUHOM aTTecTali B BUIE€ TECTUPOBAHUS IPECTABIICHBI
B Ta0nuie 18.
Tabnuna 18 — IlpumepHslii nepeyeHb BONIPOCOB AJIs TECTOB

IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB

1.Yto Takoe nosspuzanus (MOISpU30BaHHOCTH) cpeibl? Kakue BUab! ONIsSpU3auy Cpesl Bbl 3HaeTe?
2.YeMm 00yCIIOBIICHO CYIIECTBOBAaHUE HETMHEHHBIX JOOABOK K IMOJISIPU3ALIUH CPEIbI?
3. Ionstpuzanus (IIOIAPU30BAHHOCTD) CPEJIbl 3aBUCHT:
- OT IOJIsI, IEUCTBYIOIErO Ha CUCTEMY TOJIBKO B HACTOAIINI MOMEHT BPEMEHH,
- OT 1OJIel, KOTOpble OyAyT AeHCTBOBATH Ha CHCTEMY B OYyIyIIEM,
- OT BCEX TOJIEH, IeHCTBOBABIIUX HA CHCTEMY JI0 HACTOSIIETO BPEMEHH, BKIIOUUTEIHHO.
4.001acTh HOPMAJIBHOM JUCTIEPCUH B OIITUYECKOM JAMIJIEKTPUKE XapaKTepHU3yeTCs:
- YMEHBIIEHUEM [IOKa3aTellsl IPEIOMIICHHUS CPeibl C POCTOM YacTOTHI KOJIeOaHUi CBETa, - yBEITHUCHUEM
MOKa3aTessl IPEeIOMIICHHS CPE/IbI C POCTOM YaCTOTHI KOJIeOaHUI CBETa, - MOCTOSHHOW BEIMYMHON IOKa3aTeNs
MIPETOMIICHUS CPENBI.

5.BemecTBo ¢ O0NBIINM 3HAYEHUEM KBaIPAaTHYHOW BOCTIPUMMYNBOCTH HA CYMMAapHO YacToTe oTOnpaeTcs
U3 BEILECTB:
- TOJIBKO ¢ OOJIBILIMM 3HAYSHUEM ITOKA3aTeNs MPETOMIICHHS Ha OTJACNIBHBIX YacTOTaXx,
- ¢ OOJBIINM 3HAYECHUEM TT0Ka3aTeNs PEJIOMIICHHS Ha OTJCJIbHBIX YaCTOTaX M HA ~ CyMMapHOM
4acToTe,
- TOJILKO ¢ OOJIBIINM 3HAYCHUEM TTOKA3ATENs PEIOMIICHHS Ha CyMMapHoi yactote 6.KBagparuunas
HEeJIMHEWHas BOCIIPUHIMYHUBOCTD UTPAET OCHOBHYIO POJIb B HETMHEIHBIX mpoleccax JUisl CIEYIOMUX

cpen:
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- W30TPOIHBIX,
- AQHU30TPOIIHBIX, C LIEHTPOM UHBEPCHUU,
- QHU30TPOIIHBIX, O€3 IEHTPa MHBEPCHHU.

7.3a kakue HenrHeHbIe () ()EKTH MOTYT OTBEYATh CIIEKTPAJIbHBIE COCTABIISAIONTNE KBAIPATUIHON HEJTMHEHHOM
noJIsipu3aIuu?

8.3a xakue HenuHeWHbIe 3P PEKTH MOTYT OTBEUYATh CIIEKTPAIbHBIE COCTABIIAIONINE KyOUdIecKoi HeMTMHEHHON
TTOJISIpHA3AITIHN ?

9.YT0 MOHUMAETCS 0T KPUCTALTOPU3NIECKONH CUCTEMOM KOOPIHHAT?

10. B uem 3aximrodaercs pu3ndaecKuii CMBICI (ha30BOTO CHHXPOHHU3MA?

11.B gem cyTh IPOCTPaHCTBEHHO-YACTOTHBIX MTPEO0Opa30BaHII KOMIIOHEHT TEH30pa KBaAPaTHIHON
BOCTIPHMMYHBOCTH 7151 cpefi 0e3 moTeph? 12.Uto Takoe a3 pekTrBHAs BOCIPUUMYHBOCTD?

13.B npuOmmKeHnH 3aJaHHOTO MOJIS ¥ TNTOCKHUX BOJIH IIUPUHA KPUBOH CHHXPOHHU3MA OTIpeIeIsieTCs
00J1aCcTBIO0 PACCTPOUKH OT YCIIOBHIA CHHXPOHMU3MA, TIPYU KOTOPOH aMILTUTYAA BTOPOil TapMOHUKH Ha JUTHHE
KpHUCTaJIa:

- HE paBHA HYJIIO,
- He yObIBaeT,
- paBHa aMIUTUTY/E MEePBON TapMOHUKHU.

14.Yrto moHMMaeTcs o TepMHUHAMHU 3P PeKTUBHAS HEJIMHEWHAS JITMHA U JJTMHA KOTEPEHTHOCTH TTPU
npeoOpa3oBaHUK U3TYUCHHSI BO BTOPYIO TAPMOHUKY?

15.B mosnsix MaJIOMOIITHBIX HETPEPBIBHBIX JIA3€POB MHTETPANTbHBINA KOG GUIIMEHT TpeoOpa3oBaHusi OCHOBHOTO
W3TY4EHUs BO BTOPYIO TApMOHHUKY [0 MOITHOCTH YBEJINIMBACTCS

- JIMHEWHO € JIJIMHOM KpHUcTaia,

- MPONOPLHOHAIBHO KBAAPaTy JUIMHBI KPUCTAILIA,

- MPONOPLUOHAIBHO KBaAPAaTHOMY KOPHIO OT AJIMHBI KpUCTAJIA.

16.Yto Takoe yriaoBele TUCTIEPCUOHHBIE KOA(DDUITNESHTHI?
17.Yto Takoe HEKPUTHYHBIN ()a30BBI CHHXPOHU3M U B UEM €T0 NMPEUMYIIECTBO?
18.YTo Takoe yroJy cHOCa WX Yroji aHU30TPOIHH?

19.B 1eM CyTh T€OMETPOONITHUECKOTO MPUOIMIKESHNS?
20.Yto Takoe > peKTHBHAS anlepTypHas AJTHHA?
21.Yto Takoe rpynmnoBas CKOpoCTh?

22 .Yro nonumaercs nog pexumom 100% mpeoOpa3oBaHus BO BTOPYIO TAPMOHHKY?

23.B nosie MOIIHOW HU3KOYaCTOTHON BOJIHBI Ci1abasi CHTHaJIbHAs BHICOKOYACTOTHAs BOJIHA

- HapacTaer,

- yObIBaeT,

- KoJIeOJeTCsl C HeOOIBIION aMILTUTY IOM.

24 Ilopor renepanuu B AI1I'C

- paBen nopory renepanuu B OIII'C, - Oosbine nopora renepanuu B OIII'C, - meHble nopora
renepauuu B OIITC.

25.Bpewmst pazsutus reneparuu B JIT'C

- paBHO BpemeHH pa3BuTHs reHeparuu B OII'C,

- Oosnbiie BpeMeHH pa3Butus reoepauuu B OII'C,

- MEHbIIIe BpeMeHH pa3BuTus reHepanuu B OII'C.

26.Yto Takoe KiIacTepHbI 3G (HeKT npu napaMeTpuIecKol TeHEepaIuy U KOT/Ia OH TPOUCXOIUT?
27.YT0 Takoe KpUCTAILIBI C PETYJIIPHON JOMEHHON CTPYKTYpPOil?

[lepeyeHpr TEM KOHTPOJIBHBIX pabOT MO AUCHUILIMHE OOy4aroUMxcs 3a0YHOW (QOpMBI
o0y4eHus, npeAcTaBiIeHbl B Tabmuie 19.

Tabmuma 19 — [TepeyeHp KOHTPOJIBHBIX paboT
Ne n/mt [TepeueHb KOHTPOJIBHBIX PAOOT
He npenycMoTpeHo

10.4. Meroanueckue MaTepHallbl, OMPEIEISIONINE TPOIETyphl OICHUBAHUS 3HAHWN, YMEHHH,
HaBBIKOB U / WIM OMbITa JIEATEIbHOCTH, XapaKTePU3YIOIIMX ATarbl (POPMUPOBAHUS KOMIIETEHIINH,
cogepxarcs B [lonoxenusax «O TeKylieM KOHTPOJIE YCIEBAEMOCTU U MPOMEXYTOUHON aTTeCTalluu
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crynentoB ['YAII, oOyyatomuxcss 1O TporpaMMbel  Bbicumiero oOpasoBanusi» #u  «O
MOAYJILHOPEUTHHTOBOM CUCTEME OIICHKU KadecTBa y4eOHOM paboThl cTyaeHTOB B ['Y All».

11. MeToauyeckue yKa3aHusl AJI51 00yYAIOIIMXCS 110 OCBOECHUIO U CIUIJINHBI
[lenpto MUCHUIUIMHBL SIBISIETCS — (OPMHpPOBAHUE Y CTYACHTOB 3HAaHUH O CYIIHOCTH
(bU3UYECKUX TIPOLIECCOB M MPHUHIIMIOB (DYHKIIMOHUPOBAHUS HEIMHEWHBIX ONTHYECKUX IPHOOPOB
KBAaHTOBOW JJIEKTPOHUKU JUIS aKTHBHOM NPOHM3BOJICTBEHHONH W TBOpPYECKOH pabore B o0sacTu
JazepHbIX TexHosorui. [lomydeHune cryaeHTaMu HEOOXOAMMBIX 3HAHWKM, YMEHUW W HaBBIKOB B

obnacTtu «JIazepHOl TEXHUKHU U Ja3epHBIX TEXHOJIOTUI Mo aucturinHe "HenuHeiHas ontuka'.

MeTtoauyeckue ykazaHusi AJ1s1 00y4aroIUXcs 110 OCBOCHHUIO JIeKIIMOHHOI0 MaTepuaJia

OcHOBHOE Ha3HA4YCHHE JIEKIUOHHOIO MaTepHana — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
ri1y0oKoe M SICHOE M3JI0KeHHe yuyeOHoro mMarepuana. Ha3HaueHne coBpeMEHHOM JIEKLIMU B pamMKax
JUCLUUIUIMHBL HE B TOM, 4YTOOBI TMOJYYUTh BCIO HH(MOPMAIMIO IO TeME, a B OCBOCHHH
(byHIaMEeHTaJIbHBIX MPOOJIEM JUCLUIUIMHBL, METOJIOB HAYYHOI'O [MO3HAHMS, HOBEHIUX JTOCTHXEHUN
Hay4YHOH MbIciu. B yueGHOM nporecce JeKIus BBIIOIHIET METOA0I0IMYECKYIO, OPraHU3alHOHHYIO
1 nHbopMaMOHHYIO (GYHKIHMH. JIEKIHMsS pacKpbIBaeT MOHSATHIHBIA anmapaT KOHKPETHOW o0iacTu
3HaHUs, e€ MpoOeMBbl, JaeT LEIbHOE MPEJCTaBICHUE O AUCLUILIMHE, ITOKA3bIBAET B3aMMOCBSI3b C
OPYTUMU AUCLUIUIMHAMMU.

IInanupyembl pe3yJabTaThl IPU OCBOEHUH 00YyYaIOUIMMCs JIEKIIMOHHOIO MaTepuana;

0  nonydyeHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUN, YPOBEHb KOTOPBIX
ONPEIEAETCS UENEBOM YCTAaHOBKOM K KayKJ10M KOHKPETHOU TEME;

0  momydyeHMeE OIbITa TBOPUECKOM pabOThI COBMECTHO C MPEMNOaBaTeIeM;

0  pasButHe mpodecCHOHATbHO—/IEIOBbIX  KadecTB, JIOOBM K  IpeaMery |
CaMOCTOSITEJILHOI'O TBOPYECKOTO MBIIILIEHUS.

0  mnosiBieHHe HEOOXOAUMOrO HHTEpeca, HEOOXOAUMOTO I CAMOCTOSTENIbHON pabOThI;

0  nony4yeHue 3HaHUN O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKU M TEXHUKH M O MPOTHO3€
WX pa3BUTHA Ha OJMKalilue rojpl;

a HAy4UTCs METOAMYECKH oOpalaThiBaTh MaTepuan (BBIIEIATH IJIABHBIE MBICIH U
MIOJIOKEHMSI, TPUXOANUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSITh UX B PA3IUYHBIX (POPMYINPOBKAX);

0  momydyeHHME TOYHOTO MOHMMAHUS BCEX HEOOXOIUMBIX TEPMUHOB U MOHATHH.

JIeKIMOHHBI ~ MaTepHall MOXKET  CONpPOBOXKIATHCA  JEMOHCTpAlMEN  CIIaiIoB U
HCIOJIb30BaHUEM PA3IaTOYHOT0 MaTepHaia Npu NPOBEICHUH KOPOTKUX TUCKYCCUIT 00 0COOEHHOCTSX
MIPUMEHEHHUS OT/I€TbHBIX TEMATHUK 110 IUCHUIUINHE.

CrpyKTypa OIpeioCTaBIeHNs JEKIMOHHOIO MaTepuana:

a Mpe3EHTalM JICKIIMOHHOTO MaTepuralna B MyJbTUMEIUUHON ayTUTOPUH;
a yKazaHue HanboJiee BaKHBIX BOIPOCOB B JAHHOM KYypCE;
a KpaTKasi AUCKYCCHSI 10 JICKIHOHHOMY MaTepHaiy;

O I/IH(bOpMa]_[I/Iﬂ O JOIIOJTHUTCIIBHBIX MaTcpHaliax, HeO6XO}II/IMBIX J1s1  TTIOHUMAaHUS
JICKIIMOHHOTO Kypca.

MeToanuyeckne yKazaHus /151 00yYAKO M XCS M0 MPOXO0KICHUI0 NMPAKTHYECKHUX
3aHATHH

[IpakTudeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX ()OPM OpraHu3aluu y4eOHOTO
mporiecca, 3aKJIFOYAroNIascs B BBITOJIHECHUH OO0YYaIOMMMHUCS TIOJ PYKOBOJCTBOM IpENOAaBaTENs
KOMIUIEKCa YYeOHBIX 3aJaHMil C IETbI0 YCBOGHHUS HAYYHO-TEOPETHYECKHX OCHOB Y4eOHOI
JTUCHUIUIMHBL, TPUOOPETEHNSI YMEHUN U HaBBIKOB, OIbITa TBOPUECKOH €ATEIbHOCTH.
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[lenpro MPaKTHUYECKOTO 3aHATHUS Al OOyYaIOUIETOoCs SBISICTCS MPUBUTHE OO0YyYaromieMcs
YMEHHH U HaBBIKOB MPAKTUYECKOM EATENBHOCTH 110 U3y4aeMOU JUCIUILINHE.
[Inanupyemble pe3yabTaThl IPU OCBOEHUHU 00yYaronieMcs MPaKTUYECKUX 3aHATHI:

O  3akperuieHue, yriyOlieHUWE, pacUIMpeHue U JAeTajau3anus 3HAaHUW TpH pelIeHUu
KOHKPETHBIX 3a]1a4;

0  pa3Butue [103HABATEJIbHBIX crocoOHOCTEH, CaMOCTOATEIIBHOCTU
MBILLUIEHMS,
TBOPYECKON aKTUBHOCTH;

g OBJIAJICHNEC HOBBIMH METOJAAMH W METOJMKAMH W3YYCHHsI KOHKPETHOW y4eOHOU
JNUCLIUIUIVHBI,

O BBIpaOOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHWUW IS
BBITTIOJTHEHUS 3a/IaHUH;

a o0ecrieyeHrne paoHAILHOTO COYETAaHUS KOJUICKTHBHOM W MHIUBUAYAJIbHOU (GopM
oOy4eHMUS.
@yHKINUN TPAKTUYECKUX 3aHATUM:

O II03HaBaTCJIbHAsA, O pa3BUBaromiasi;

O BOCIIUTATCIIbHAA.
IIo XapaKTECPpy BLINOJIHACMBIX O6y‘~IaIOIIII/IMC$[ 3a11aH1/11?1 [0 MPAKTUYCCKUM 3aHATHAM
moapasaACIAOTCA Ha:

O O3HAKOMHUTCIIbHBIC, IIPOBOAUMEBIC C LICJIbIO 3aKPCINICHUS U KOHKPETU3allUU U3YYCHHOT'O
TCOPCTUYCCKOI'O MaTCpHralia,;

0  aHaJMTHYECKHE, CTABAIIME CBOCH IIENIBIO MOJyYCHUE HOBOW MH(OpMAIMK HA OCHOBE
(hopMaTM30BaHHBIX METOIOB;

O TBOPYECKUC, CBA3AHHBIC C IMOJIYYCHUCM HOBOM I/IH(I)OpMaI_II/II/I IyTeéM CaMOCTOSATCIIBHO
BbI6paHHBIX IMOAXO0JA0B K pCIICHUIO 3a/1a4.

cDOpM]’::I OopraHu3ald IMPAKTUYCCKUX 3aHATHH OMPCACIIIOTCA B  COOTBETCTBUU CO
CHGHI/ICI)I/IIIGCKI/IMI/I 0COOCHHOCTSMH yqe6H0171 JUCIHHUIIIIMHBI W TOCIIAMHA o6yquI/151. Onu MOT'yT
IIPOBOAUTHCA:

0 B wuHTepakTUBHOH (¢opme (pelieHHe CHUTYallMOHHBIX 3a/ad, 3aHATUS 10
MOJIETTMPOBAHUIO PEAIBHBIX YCIOBUH, JI€JIOBBIE UIPbI, HTPOBOE NPOECKTUPOBAHUE, UMUTALIIOHHBIE
3aHSTHSL, BbIE3/IHBIEC 3aHATHUS B OpraHu3auuu (IpeanpusTus), AejaoBas yueOHast Urpa, pojieBas Urpa,
MICUXOJIOTUYECKUN TPEHUHT, KeHC, MO3TOBOM LITYpM, IPYIIOBbIE AUCKYCCHH);

0 B He MHTepakTUBHOU (opMe (BBIMOJHEHHE YNPAKHEHWH, pelleHUe TUIOBBIX 3a7ad,
pellIeHre CUTYallMOHHBIX 3a/1a4 U JPYToe).

Mertoanka npoBeIeHUs MPAKTUUECKOTO 3aHATHSI MOXKET ObITh Pa3lIUYHOM, IPU 3TOM Ba)KHO
JOCTHKEHHE 001IeH 11eNT AUCIUTIINHBIL.

TpeGoBanus K NPOBeICHUIO MPAKTUYECKUX 3aHATHI
Tloozomoexa ooxnaoos, Pewenue 3a0au.

MeToanuyeckne yKazaHus JJ151 00yYAKOLMXCS MO MPOXO0KIACHUI0 JJa00PaTOPHBIX padoT

B xozne BbimosiHEeHUs 1ab0paTopHbIX paboTa 00ydaromunics T0KEH YIIIYOUTh U 3aKPENUTh
3HAHHUS, TPAKTUYECKHE HABBIKU, OBJIAJIETh COBPEMEHHOW METOJMKON M TEXHUKOW HKCIEPUMEHTA B
COOTBETCTBUM C  KBIM(UKAIIMOHHON  XapaKTepHCTUKOW  oOydaromierocs. BeinmonHeHnue
1a00paTOpHBIX pabOT COCTOMT U3 HKCIEPUMEHTATbHO-TPAKTUUYECKOH, pacyeTHO-aHATUTUYECKON
JacTel U KOHTPOJIBHBIX MEPOIPUATHH.
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Brimonnenue 1abopaTtopHbIX paboT 0oO0y4aromuMCsl SBJSIETCS HEOThEMJIEMOW YacThiO
W3YyYEHHUs JUCLHMIUIMHBI, ONpeAeasieMoil ydyeOHbIM IUIAHOM M OTHOCUTCS K  CpEICTBaM,
00€eCTIeYNBAIOIIUM pEIICHUE CIIEeTYIONMX OCHOBHBIX 33Ja4 y 00y4aromerocs:

0  mpuoOpereHue HAaBBIKOB MCCIIEJOBAHUS MPOLIECCOB, SABICHUN U 00BEKTOB, U3y4aeMbIX
B PaMKax JJaHHOM JUCLUILINHBI;

0  3akperuieHue, pa3BUTUE M JETAIM3aLUs TEOPETHMUECKUX 3HAHWM, IMOJyYEHHBIX Ha
TCKIUSX;

a MOJTy4YeHre HOBOM MH(pOpMAIMK IO U3y4aeMOil TUCIUILINHE;

g MpUOOpPETEHNE HABBIKOB CAMOCTOSATEIBLHOU pabOoTHI ¢ 1AOOPaTOPHBIM 000PYyIOBAHUEM
1 Ipudopamu.

3ananue u TpeOOBaHUS K NPOBEAECHHUIO JIA00PATOPHBIX PadoT
H3yuenue uncmpykyuu no sxcniyamayuu 1a60pamopHo2o cmenod
H3yuenue mexuuxu 6e3onacnocmu npu pabome ¢ 1a3epHuiM UTYYEeHUEM.

CrtpykTrypa u popma oT4eTa 0 1a00paATOPHOI padoTe
Omeemul Ha onpocwl, npueedérnvie 8 madauye 19

TpebdoBanusi K 0(p)OpMIIEHUIO 0THYETA 0 JIA0OPATOPHOIT padoTe
TumynvHwlli 1UCT

Kpamgxoe onucanue yenu nabopamophou pabomal.

Pezynomamur Pacuemui.

Buvisooul.

MeTtoaunyeckue ykazaHus AJ1sl 00y4aroIuXcs 10 MPOXO0KICHUIO TPOMEKYTOYHOM
aTTecTaluM

IIpomexyTouHas aTTecranus o0yyaromuxcs IIpelyCMaTpuBaeT OLICHMBAaHHE
IIPOMEXYTOUHBIX U OKOHYATEJbHBIX PE3YyJIbTaTOB 00yUeHuUs Mo JuciuruiiHe. OHa BKIIOYAET B ceOs:

a 9K3aMeH — (popMa OLIEHKH 3HAHUI, MOJYyYEHHBIX 00yUYaIOUIMMCS B MIPOLIECCE N3YUECHHUS
BCEH TUCIUIUIMHBI WIN €€ YaCTH, HABBIKOB CAMOCTOATEIBHON pabOThl, CIIOCOOHOCTH NMPUMEHSTh UX
JUIS  PELIEHUs MPAaKTUYECKUX 3aJad. OK3aMEH, KakK IpaBWIO, IPOBOAUTCS B  IEPHOJ
9K3aMEHAIlMOHHOM CECCHU W 3aBEpIIAeTCA aTTECTAMOHHOW OIIEHKOM «OTIUYHO», «XOPOLIO»,
«YZIOBIIETBOPUTEIBHO», HEYIOBIETBOPUTEIBHOY.

a 3a4eT — 3TO (popMa OLEHKU 3HAHUMU, MOJYYEHHBIX OOYYAIOIIUMCS B XOJA€ H3YyUCHHS
y4eOHOM AUCHMIUIMHBI B 1IEJIOM WJIM MPOMEXKYTOUHas (M0 OKOHYaHMM CEMeCTpa) OLIeHKa 3HaHWM
00y4aroImuMcs 0 OT/AEIbHBIM pa3/ielaM JTUCHMILIMHBI C aTTECTAlIMOHHON OLIEHKOH «3auTeHO» WU
«HE 3a4TECHOY.

Cucrema OLEHOK IpU MPOBENECHUU TNPOMEXKYTOYHOW aTTECTAllMU OCYILIECTBISIETCA B
COOTBETCTBUM C TpeboBanusimMu llomoxkenuit «O TekylleM KOHTpOJIE€ YCIIEBA€MOCTH U
POMEXYTOUHOM arrectanuu cryaeHToB [YAII, oOyuarommxcsi 1O NpOrpaMMbl BBICIIETO
obpazoBanus» U «O MOTYTBHO-PEUTHHIOBOM CUCTEME OIICHKH KauecTBa yueOHOM paboThI CTYIEHTOB
B ['YAID».



Jluct BHECeHUs! U3MEHEHUH B pabouyio MporpaMmy AUCHUIUINHBI
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Jlara BHECEeHHS
W3MEHEHHUH U
JIOTIOJTHEHHUI.

IToxmicey BHEcmeTo
M3MCHCHUSA

Conep:kaHue U3BMEHEHHUH U JOTIOTHEHUM

Jarta u Ne
MIPOTOKOJIA
3aceqaHus

Kadeapsl

Iloanuce
3aB.
Kadeapoi




