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1. OEJ/IN 1 BAJAYNN OCBOEHUSA JNCHUIL/IMHBI

HEJ'IB H3yUYe€HHUA JUCIIUMITI/TUHDBI:

® oOB/ajieHNe 0a30BbIMU 3HAHUSAMHU (ByHAAMEHTA/IbHBIX pa3zesioB (U3UKH, HEOOXOAUMBIMU [IJIsI
0CBOeHUsI (PU3MUeCKUX OCHOB B siIePHBIX peakTopax U MaTepuaax;

3ajjauu U3yuyeHus AUCHMIUVIMHbI:

® l3yyeHUe TEOpUH I10 TeMaM: MeXaHHKa, 3/1eMeHTbl PeITUBUCTCKON MeXaHUKH, KonebaHus U
BOJTHBI;

® MoJieKy/sipHas (M3MKa M OCHOBBI TEPMOJMHAMUKM, 3/IeKTPUUECTBA U MarHeTU3Ma, ONTHKU U
aTOMHOM (U3UKY;

® pa3BUTHE HaBbIKOB pellleHHs 3a/au 10 JaHHbIM TeMaM;

® 0CBOEHWHe ITOCTAaHOBKU U TIPOBeZeHus (hH3MUeCKUX SKCIIepUMEHTOB,;

® [0/IyUYeHHe NpaKTUYeCKUX HaBBIKOB 110 00paboTKe 1 MHTepIpeTaLyy pe3y/bTaToB SKCIIePUMEHTOB
B TIPOIieCce BBIMO/IHEHHS Tab0paTOpHBIX paboT;

® pa3BUTHe KY/bTYPbl MblIlIeHUs (criocobHOCTb K 0000IleHHo, aHanu3y, BOCIIPUSITHIO
vHbopMalin);

® pa3BUTHE NMPAKTUUECKUX HABLIKOB JIOTMYEeCKU BEPHO, aPT'YMEHTHUPOBAHO U SICHO CTPOUTh YCTHYIO U
MTUCbMEHHYHO pPeyb.

2. MECTO JMCIHUIUINHEI B CTPYKTYPE OBPA30BATE/IBHOMIIPOI' PAMMGBI (nanee
— o)

IuciuruiiHa peau3yeTcsi B paMKax 00si3aTe/TbHOM UaCTU M OTHOCHTCS K eCTeCTBEHHO-HAyUYHOMY
MO/JYITIO.

JInst OCBOEHUS] AWCLUIUTUHBI HEOOXOAUMBI KOMITETEHL[UM, C(OPMHPOBAHHBIE B paMKax W3y4YeHHs
C/IefyIOIUX AUCLMIUIMH: «MaTeMaTHuecKdil aHanmu3», «AHaluTAYecKas reoMeTpusi», «JInHelHas
airebpa».

JIMCIUIUIMHBI W/WM TIPAaKTUKW, [JI1 KOTOPBIX OCBOEHMWE JaHHOW AMCLUIUIMHBI HEoOXOAMMO Kak
ripe/iiecTBytollee: «saepHas Gpusrka».

JucnunivHa usyvaeTtcs Ha 2 Kypce B 4 ceMecTpe.

3.IIEPEYEHb IUVIAHUPYEMBIX PE3YJ/IbTATOB OBYUEHUA II0 JUCHUILI/IMHE,
COOTHECEHHBIX C IVNIAHUPYEMbBIMUA PE3Y/IbBTATAMHN OCBOEHUA
OBPA3OBATE/IHOMITPOT PAMMBI

B pe3ynbrate ocBoenusi OIl oOyuaromuiicst 10/DKeH OBaJieTh CAeAYIOMIUME pe3y/bTaTaMy 00yueHust
T0 AWCLUTIIUHE:

Kogp, HaumeHoBaHue Kopu HauMeHOBaHHUe HHUKATOPa A0CTH)XeHUA

KOMIeTeHIUH KOMIIeTeHIIMH KOMIIeTeHIIUH

OIIK-1 CriocobeH 3-OI1K-1 3HaTh OCHOBHbIE 3aKOHBI €CTEeCTBEHHOHAYUHbIX
WCII0J/1b30BaTh JUCLIUIIMH B MPpodeCccroHanbHOM /1eATeIbHOCTH,
6a30Bble 3HaHUS MeTOZbl MaTeMaThueCKOro aHaau3a U Mo/leTMpOBaHus,
€CTeCTBeHHOHAyUHbIX | TEOPETUYECKOTO U SKCIIePUMEHTATbHOTO
JVCLIUIUIVH B VICCIIeIOBaHUsI
ripocheccroHabHOU Y-OIIK-1 ¥YMeTb UCI0/1b30BaTh OCHOBHbIE 3aKOHBI
JlesiITe/IbHOCTH, eCTeCTBeHHOHAYUYHbBIX JUCLUIUIMH B MPO(eCcCHOHaTbHOM
TIPUMEHSATb METO/IbI JlesITeTbHOCTH, MPUMEHSTh MeTO/Ibl MaTeMaTUYeCKOro
MaTeMaTH4eCcKOro aHa/u3a U MOJie/IMPOBaHusl, TEOPETUUECKOTO U
aHa/iusa 1 5KCIepUMEeHTaIbHOr0 UCCIe/J0OBaHNS




MOJe/TMPOBdHNMA,
TeOpeTHUYeCKOro u
SKCIIepUMEHTA/IBHOT' O
nuccjaea0BaHUA

B-OTIIK-1 BnageTb HaBbIKaMU UCI0/Ib30BaHHS 0 CHOBHBIX
3aKOHOB eCTeCTBeHHOHAyYHbIX JAUCLIUIUIVH B
ripoeccrioHanbHOMN AeITeTbHOCTU, TIPUMEHeHHs
MEeTOZI0B MaTeMaTHueCKOro aHam3a U Mo/le/TMpOBaHus,
TeOPeTHUUYeCKOr0 U IKCIIEPUMEHTA/IbHOT0 UCC/IeJOBaHUS

IK-1 Crocoben cos3gaBate | 3-IIK-1 3HaTb HeUTPOHHO-(U3MYECKHe TIPOLeCcChl B
TeopeTUUeCcKre 1 peakTopax, TMIPOLeCChI U POJVHAMUKHY u
MaTemMaTUuecKue TerUioMaccorepeHoca B aKTUBHBIX ~ 30HaX WU
MO/IeJH, BO3/IelICTBUE HMOHU3UPYIOLLIEr0 W3JTy4eHust Ha
ONUCHIBAIOLLEe Marepuasbl, uesioBeKa U 00beKTbl OKpYyKatolllel Cpefbl,
HeUTPOHHO- CUCTeMBbI yueTa, KOHTPOJISI IZlepHBbIX MaTepuasioB
(dbusnueckue Y-IIK-1 YmMmetb Co3/aBaThb TeopeThyeckKre 4
TIPOLIeCCHI B MareMaThyecKre MoJesii B podeCCHOHATBHOM 00/1acTH
peakropax, npoiiecchl | B-TTK-1 BriazieTs HaBbIkaMu paboThbl C COBpeMeHHBIMHU
TUAPOAUHAMUKU U pacueTHbIMY IPOrPaMMHBIMU CpeiCTBAMU
TerIoMaccorepeHoca
B aKTHMBHBIX 30Hax
WA BO3/IEMCTBHE
VMOHU3UPYIOLLIET0
W3/1y4YeHUs Ha
MaTepuasbl, yeoBeKa
1 00BEKTBI
OKpYKarolllel cpefbl,

CUCTEeMBI yyera,
KOHTPOJIS IZIePHBIX
MaTepuasoB

YKE-1 CniocobeH 3-YKE-1 3HaTbh: 0CHOBHbIE 3aKOHBI €CTeCTBeHHOHAYYHbIX
WCII0/Ib30BaTh 3HAHUS | AUCLMIUIMH, MEeTO/bl MaTeMaTU4yeCKOro aHai13a u
eCTeCTBeHHOHAYYHbIX | MOZeJIMPOBaHusl, TEOPeTUYECKOIo U
JVCLIUTIIVH, 9KCIIePUMEHTAJIbHOT0 UCC/1e/I0BaHus
[IPUMEHATb MeTO/bI Y-YKE-1 yMeTb: UCII0/Ib30BaTh MaTeMaTH4ecKue
MaTeMaTH4eCKOro MeTO/Ibl B TEXHUYECKUX MIPUJIOKEHUSX, PACCUMTHIBATD
aHanv3a v OCHOBHBIE UMC/IOBbIe XapaKTePUCTHUKU CTyYalHbIX
MO/Ie/TUPOBaHus, BeJIMUMH, pellaTh OCHOBHbIE 33/la4l MaTeMaTH4yeCKOu
TeOpeTHUYeCKOro U CTaTUCTHKW; pelliaTh TUIIOBble pacyeTHbIe 3a/jaur
sKcriepuMeHTasibHOro | B-YKE-1 BnazeTs: MeTozaMy MaTeMaTiueCcKoro aHaausa
WCC/Ie/JOBaHUS B Y MOZle/IMPOBaHKs; MEeTOAAMHU pellleHus 3a/au aHaiu3a u
MOCTaBJ/IEHHBIX pacueTa XapaKTepUCTUK (PU3NUeCKUX CUCTEM,
3ajjauax OCHOBHBIMH ITpYeMaMi 00PabOTKH IKCIIePUMEHTATbHBIX

JAHHBIX, METOAMH PabOThI C TIPUK/IaHBIMU
TPOrpaMMHBIMU TIPO/IYKTaMH




4. BOCIIUTATE/IbHBIM IIOTEHITUAJI U CIUIUTAHBI

Hanpagsienue/ujen
Y BOCIMTaHHUSA

3ajauu BocnuTaHuA (Koj)

BocnuTarenbHbIN MOTEHI[HA JUCIMILITAH

HNHuTennekryanbH
oe BOCIUTaHHe

- popMHpOBaHMe KY/IbTYPhI
ymcTBeHHOTo Tpy/a (B11)

Vcrnonb30BaHKWe BOCIIUTATEIbHOTO MOTeHIana
JUCLIMIIMH TYMaHUTapHOro,
ecTeCTBeHHOHAYYHOT0, o011ieripode cCCHOHAIBHOTO
¥ 11podeCcCHOHAaNbHOT0 MOAY/IS [i1s
(opMUpOBaHUs Ky/BTYPbl YMCTBEHHOTO TPYZa
TI0CPEe/ICTBOM BOBJ/IEUEHHUSI CTY/IEHTOB B yueOHbIe
MCccrefioBaTe/IbCKUe 3a/laHsl, KypCcoBble paboThI U

AP-

IIpodeccuonanbH
oe U TPy/i0BOe
BOCIIUTAHUE

- (hopMHUpOBaHuUe TTyOO0KOro
TIOHUMAaHUSI COLIMATbHOM PO/n
ripodeccru, MO3UTUBHON U
aKTUBHOU yCTAaHOBKU Ha
LIeHHOCTH N30paHHOM
CreLranbHOCTH,
OTBETCTBEHHOTO OTHOIIEHHS K
ripocheccroHaIbHOU
JesiTeTbHOCTH, TpyAy (B14)

1. Nicriosib30BaHue BOCIIMTATE/ILHOTO NTOTeHLMasa
JUCLIUIIMH eCTeCTBeHHOHay4YHOT0 U
obuienpoteccoHaTbHOTO MOZAYJIS AJISE:

- (hopMHpOBaHKs TO3UTUBHOTO OTHOLLIEHUS K
nipoeccruy MH>XeHepa (KOHCTPYKTOpa,
TEeXHOJI0Tra), TOHUMAaHMUSI ee COLIMA/IbHOU
3HAUMMOCTH U POJIM B 0011[eCTBe, CTPeMJ/IeHUS
C/iefioBaTh HOpMaM MpodeCcCHOHANTBHOM 3TUKU
TIOCPeZICTBOM KOHTEKCTHOTO 00yueHHs1, pellieHust
TMIPAKTUKO-OPUEHTUPOBAHHBIX CUTYaLIMOHHBIX
3ajay;

- hopMHpOBaHUs yCTOMUMBOTO HHTEpeca K
nipoeCcCUOHATBHOM AeATeTbHOCTH, CIOCOOHOCTH
KPUTHUECKH, CAMOCTOSITe/TbHO MBbIC/IUTh,
MOHUMaTh 3HaUMMOCTb TIpPOdeCccru oCpeCTBOM
0CO3HAHHOTO BbIOOpA TEMAaTUKH TTPOEKTOB,
BBITIO/THEHHS TTPOEKTOB C MOC/Ie/lyoIen
yO/TMUHOM TIpe3eHTarreld pe3y/bTaToB, B TOM
yrcie 000CHOBaHMEM UX COLMATbHOU U
MpaKTU4YeCKOM 3HAYMMOCTH;

- (hopMHpOBaHYsI HaBLIKOB KOMaH/HOM paboThI, B
TOM YMCJIe peanu3alii pa3uyHbIX MPOEeKTHbIX
poneii (Iugep, UCIIO/THUTE/Tb, aHATUTHUK U T1p.)
TOCPEe/ICTBOM BBITIO/IHEHUSI COBMECTHBIX
IIPOEKTOB.

2. Nlcnosib30BaHre BOCIIMTATe/IbHOIO TIOTeHLana
JIVCLIMTIJIMHBI « DKOHOMUYeCKHe Y MPaBOBbIe
OCHOBBI MEJJULIMHCKOM [1eSITe/TbHOCTY,
«DKOHOMUYeCKUe 1 TTPAaBOBble OCHOBBI
nipocdeccroHaNbHOM [1esITeTbHOCTUY,
«YrpaB/eHue, OpraHu3alys 1 MiaHipoBaHUe
TIPOM3BOACTBa» U AP. [JISL:

- (hopMHpOBaHKsl HABBIKOB CUCTEMHOTO BU/IEHUS
POJIM ¥ 3HAUMMOCTH BBIOpaHHOM TTpodeccuu B
COLIMa/IbHO-9KOHOMHYE CKMX OTHOLLIEHHUSIX uepe3
KOHTEKCTHOe 00yueHre




5. ObPBEM JUCIIAIIINMHBI B BAYETHBIX EJUHUIIAX C YKA3ZAHUEM KO/IMYECTBA
AKAJEMNWYECKHX YACOB, BbBIAEJIEHHBIX HA KOHTAKTHYHO PABOTY
OBYUAROIIIUXCA C IIPEINOJABATE/IEM (II0 BUJAM 3AHATHUI) W HA
CAMOCTOATEJ/IBHYIO PABOTY OBYUYAIOIIINXCSH

Ko/ryecTBO 4aCoB Ha BHUJ,

Bup paborsl pabdoThI M0 ceMecTpaM:

KoHTakTHas padora 00y4yarwUxcs C NpenojaBareieM

AypauTopHBbIe 3aHATHSA (8Ce20) 96
B Tom unce:
JeKkyuu 32
npakmuyeckue 3aHsimust 32
1abopamopHble 3aHAMUsl 32
ITpomMexyTouHasl aTTeCcTalusi
B Tom uncie:
9K3AMeH 54
CamocTosTeTbHasi padoTa 00y4Jaronuxcs 102
Bcero (uacsi): 252
Bcero (3aueTHble eJMHUIbI): 7

6. COJEP)XXAHUME TN CIINIVIVMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM (PA3JIE/IAM)
C YKA3AHUMEM OTBEJEHHOTI'O HA HUX KO/IMYECTBA AKAJEMNYECKHNX YACOB
Y BUJIOB YYEBHBIX 3AHATUI

6.1. Pazdenb! ducyunauHbl U Mpyo0OeMKOCMb NO 8UOAM y4eOHbIX 3aHAmMull (8 akadeMu4ecKux
yacax)

Hepensi| Ne HaumeHoBaHue pa3jesa /TeMbl AUCLUAIL/IMHBI Bupb1 yueoHo padoThI
n/n
Jlex |IIp|/1a6|Bueays| CPO

1-4 [1. [KosiebaHusi v BOTHBI 8 (8| 8 - 30
1  |1.1.[Kunemarnka rapMOHMUYeCKUX KOleDaHui 111]1 - 6

2 |1.2.|CBobo/HbIe 3aTyXarolre KojaebaHust 111]1 - 6

2 1.3.| BeIHYX/IeHHBIe KOie0aHuUs 2 12| 2 - 6

3 |1.4.|PacnipocTpaHeHyy BOJIH B YIIPYTO# Cpejie 2122 - 6

4 |1.5.|OHepreTrueckre XapakKTePUCTUKK BOJIH 2122 - 6
5-10 |2. [OnTuKa 8 18| 8 - 30
5 |2.1.|/AnTepdepeHius cBeTa 1 (1)1 - 6
6,7 |2.2.|dudpakuys cBeta 1 (1)1 - 6
8 [2.3.|ITonspur3anms cBeta 2 12| 2 - 6

9  [2.4.|BsaumopeiicTBre 3/1eKTPOMAarHUTHLIX BOJIH C BEIIECTBOM 2122 - 6
10 |2.5.| TenyioBoe u3nyyeHue KOPITyCKY/ISIPHBIX CBOKCTB 2121 2 - 6

W3/TyYeHUsT

11-16 |3. |ATomHas ¢pu3uKa 16 | 16| 16 - 42
11  [3.1.[3nemenrapnas GopoBcKasi TeOpUs aToMa BOAOPO/A 2122 - 6
12 [3.2.|BonHoBbIe cBOCTBA MUKPOUACTHIY 2 (2] 2 - 6




13 [3.3.|D/emeHTHI KBAHTOBOM MEXaHHUKHU 2 12| 2 - 6

14 |3.4.|YpaBHenue [llpeaunrepa 4 4| 4 - 6

15 |3.5.|ATom BoZiopo/ia ¥ BOAOPO/0TIO[00HBIE aTOMBI. ATOMBI 44l a - 6
I[eJIOUHBIX 3/IEMEHTOB

16  |3.6.|Crun 21ekTpoHa. MHOr03/1eKTPOHHBIE aTOMBI 2122 - 6

16 |3.7.|ATom B MarHuTHOM T10/1€ 2 (2] 2 - 6
HToro 3a 4 cemecTp 32 |32 32 - 102
Bcero: 32 |32 32 - 102

IMpum.: Jlek — nekyuu, IIp — npakmuyeckue 3aHsmus / ceMuHapbl, Jlab — nabopamopHble 3aHamusl,
BHeayo — eHeayOumopHasi Kohmakmuas paboma, CPO — camocmosimenbHass paboma obyuarowjuxcs,
IIIT — npakmuueckas no020moekKa.

6.2. Codepoicanue ducyunauHbl, CMpyKmypupoeaHHoe no pazodeanam (memam)

JleKyuoHHblll Kypc

Hepens HaumenoBaHue pasjena
Ne Copepxxanue
/TeMbl AMCIUTIVHBI
1-4 |1. [Kosie6aHus u Bo/THBI
1 1.1.| Kunematuka KonebarenbHble aBikennsi. CoOOCTBeHHbIe, BEIHYK/I€HHbIE
rapMOHMYECKUX rapaMeTpuyeckye KosebaHus. ABTOKOeOaHus.
KoJieGaHuii FapmoHnueckue konebaHus. AMITUIATY/ia, 4acToTa, dasa,

niepuof; Kosebanuii. OnipefiesieHre aMIUIATYAbBI U (pa3bl
rapMOHHYEeCKHX KOleOaHUM U3 HaualbHBIX yCIOBUIA.
[TpescTaBieHre TapMOHHUYECKOTO KOJIeOaHHsI C TIOMOIL[BIO
BEKTOPHOU /I1arpaMMBl.

2 1.2. CBO60'E[HI:>Ie 3aryxarolye CioxxeHue KOHeGaHI/II‘/JI OAHOI'O HalipaBJ/IEHHS. buenus.
KoJyile0aHus CiokeHue B3aUMHO neprieHJuKyJ/IsIpHbIX KoJieOaHUiA.
@urypsl JInccaxy.

2 |1.3.|BbiHysKzeHHbIe Konebanusi || APMOHIUECKUH oCLu/ATOp. KBasuynpyras cuna.
YpaBHeHMe rapMOHUYECKOr0o OCLU/IsiTopa. Marsbie

KOos1ieOaHUs CUCTEeMBI OKOJIO TIOJIO’KEHHSI PAaBHOBECHSI.
OHeprusi rapMOHMUECKOr0o OCLU/IISITOpa. MaremaruuecKui
1 pu3rMUeCcKrii MasiTHUKHU.

3 |1.4.|Pactipocrpanenyn BonH B | YPaBHEHHE COOCTBEHHBIX 3aTyXaOIUX FAPMOHMYECKHX
yIIpyTOii Cpese KosiebaHMi, ero perieHue. AriepuoAnYecKoe IBIDKeHUe.
XapaKTeprCTUKH 3aTyXaroll[ero rapMOHUYeCKOTO
OCLIWIISTOPA: aMIUIUTY/ja, epro/, Ko3phuijeHTt
3aTyXaHusl, JIorapupmMuue CKUi iIeKpeMeHT 3aTyXaHus,
BpeMsi pesiakcaluu. JJoOpOTHOCTE.

4 |1.5.|3nepretiueckue YpaBHeHUe BBIHY)KJeHHbIX Kosie0aHUM, ero pelieHue.
XapaKTepHCTHKU BOJTH [TepexoHbIii Mpoliecc. AMIUTUTY/A U HauasbHast (asa
BBIHY>)K/JIeHHBIX KoyieOaHui. SIBeHre pe3oHaHca.
AwmrniTyziHbIe U da30Bble pe30HaHCHbIe KpuBbie. CBsi3b
JIOOPOTHOCTHM C TITapaMeTpPaMH pe30HaHCHOW KPUBOM.

5-10 |[2. [OnrTmka

5 [2.1.|VaTepdepeniys creTa ['naBHBIe 3Tarnbl pa3BUTHs GU3nUecKux Teopuii. CBeToBast
BosiHa. CBeToBOM BeKTOp. [loKa3aresnb npesomiieHusl.
3aKOHbI FeOMeTpHUYeCKOM ONTUKU. OnTHYecKas JjIuHa My TH.
[Mpuniun ®@epma. Popmysia TOHKON JTUH3BI.
MHTeHCHBHOCTH cBeTa. ECTeCTBEeHHBIN U MOJIIPU30BaHHBIN




CBeT.

6,7

2.2.

HOudpakius ceeTa

Nurepdepenius. [Tpuniun [toiireHca. SIBneHue
VHTepdepeHLMH KorepeHTHbIX Bo/H. [IIupuHa
MHTepdepeHIIMOHHBIX TI0/I0C U PaCCTOSTHHE MeX/y HUMHU.
KorepenTtHoctb. Crioco0Ob1 HabsmoeHNst HHTephepeHLIuH
cBeta. 3epkana ®penens. bunpusma dpeHeris.
VHTepdepeHLys IpY OTPa’KeHUU OT TOHKUX I/IeHOK.
[Tonockl paBHO# TOJIIIMHBI M paBHOTO HAKJIOHA.
WuTepdepomerp MatikenbcoHa.

2.3.

[Tonsipu3anus ceeta

[Mpuniun ItotireHca-®penens. udpakiys @peHesns U
nudpakiust @payHrodepa.

2.4.

BsaumogetictBue
3/1eKTPOMarHUTHBIX BOJTH C
BelleCTBOM

3onbl @penens. Judpakius @peHensi OT KPyIaoro
OTBEPCTUSI U KPYI/IOro 3KpaHa. Judpakius @payHrodepa
oT 1wenu. MHoronyueBasi UHTepdepeHuys. JudpakijpoHHas
peieTka. Jlucriepcusi ¥ pa3periaroiasi cuaa

I paKIMOHHOM pereTku. [Iudpakijysi peHTTeHOBCKUX
nyueit. @opmyna bparro-Bynbda. [ToHsTre o ronorpadum.

10

2.5.

TeruioBoe u3nyueHuve
KOPMIYCKY/ISIPHBIX CBOMCTB
V3JTyYeHust

ITonspusaropsl. 3akoH Mastoca. CreneHb MoJsspU3aLivy.
[Tonspr3anus 1Ipu OTpakeHUU U MpeioMIeHHH. 3aKOH
bprocrepa. Ilonspursanys npy JBOMHOM Jly4derpesOM/IeHHH.
OObIKHOBeHHbIN U HeOOBIKHOBEHHBIH Tyun. BpaiijeHne
TJIOCKOCTH nosisipyu3aunu. Dddekt Keppa.

11-16

ATomMHas ¢pu3uKa

11

.|DnemeHTapHast 60poBCKast

TeOpHsi aTOMa BOJI0pPOJia

3aKOHOMEPHOCTHU B aTOMHBIX CrieKTpax. CrieKTpasbHbIe
Cepyi BOZIOPOZHOTO aToMa.

12

.| Bo/1HOBBIE CBOUCTBA

MHKPOUACTHL]

CnexkrtpasbHble TepMbl. @opMynia baneMepa. OnbITHI 110
paccesiHuio X-nyuei. fnepHas mogens atoma. Popmysia
Pe3epdopga. OnbiT @panka-I'epua. [Toctynatsl bopa.
OniemeHTapHast 00POBCKasi TEOPHs aTOMa BOAOPOA.

13

3.3.

D1eMeHTbI KBAHTOBOU
MeXaHUKU

['vnoTesa fe bpoinig. KCrieprMeHTa/lbHOE 10Ka3aTe/IbCTBO
BOJIHOBBIX CBOWCTB MUKpouacTuLl. OneIT [I5BUCCOHA U
Ixepmepa. Judpaknus smekTpoHoB. OnbiT bribepmana,
CymkuHa 1 ®abprikanTa. KoprycKysisipHO-BOTHOBOM
Ayanu3m. COOTHOLIEHHE HeonpeeleHHOCTe! .

14

3.4.

YpasHenue llIpenunrepa

[Tnockas BonHa fe bpoting. BonHoBast GyHKIms.
CraTuCcTHYeCKUM XapakTep KBAaHTOBOW MeXaHUKH.
CBefieHMs M3 TEOPUM OMepaTopoB. IBHBIN BH/J|, ONIEpPaTOpPOB
Ba)KHEUILIVX JUHAMUYeCKUX IepeMeHHbIX. [IpuHImn
Cyrnepro3uLyy cocTosiHui. [locTynarel KBAHTOBOU
MeXaHUKU. Bbluncienue cpejHero 3HaueHus (pr3nuecKoi
Be/IMUMHBI. BBIDOXK/IeHHbIE COCTOSIHUSA. YCI0BUS, TIPU
KOTOPBIX HECKOJIBKO (PU31UeCKUX BEIMUUH MOTYT UMeTh
orpe/iesieHHble 3HAUeHUsI B OJJHOM COCTOSIHUM.

15

3.5.

Atom BozOpoza U
BO/IOPO/IOTIOZ00HBIE
aTOMbI. ATOMBI I1I€/TOUHBIX
3/IEMEHTOB

[TnOTHOCTH BEPOSAITHOCTH U IJIOTHOCTH TOKA BEPOSITHOCTH.
Yacrtuija B 6eCKOHEYHO ITTyOOKOM 0JHOMEpHOU
NOTeHLManbHOU siMe. IIpoxoxxeHue yacTury yepes
NIOTeHLaIbHbIM 6apbep. TyHHe/MpoBaHue.
KBaHTOBOMeXaHHUeCKOe 00bsICHEHHE XOI0AHOMH (T10/1IeBOM 1
aBTO3/IEKTPOHHOM) SMUCCHUH, a -pacriaza. CKaHUpYOLUI
TYHHeJIbHBI MUKPOCKOIT. KBaHTOBBIN rapMOHHYe CKAN
OCLWJUISITOP.




16 3.6.|Criiu 3/IeKTPOHa. KBaHTOBO-MexaHMUeCKOe ONrCcaHue BOAOPO4a U
MHOr05/1eKTPOHHbIE BOJIOPOZIOTNIOA00HBIX aToMOB. KBaHTOBBIE UMC/Ia 37IeKTPOHA
aTOMBbI B aToMe. Cxema ypoBHel. Bo3HUKHOBeHHe CrieKTPaJTbHbIX

cepuii. TOk B aToMax. MarHUTHbINM MOMEHT aToMa.

16 [3.7.| ATom B MaruuTHOM Tosie | ATOMBI 111eJIOUHBIX 371eMeHTOB. OCHOBHbIe pe3y/ibTaThbl

KBAaHTOBOW MEXaHUWKH [|/1s1 111eJIOUHBIX 37IeMEHTOB.
CrieKTpasibHble 3aKOHOMEpPHOCTH.

Ilpakmuueckue/cemMuHapckue 3aHsimus

Hepena HaumMeHoBaHue pa3jesna
Ne Copepxanue
/TeMbl AMCIATIMHBI
1-4 [1. [Konebanus u BoTHBI
1 1.1.|Kunematuka KonebarenbHele nerxenusi. CoOCTBeHHbIe, BLIHYX/[€HHbIE
rapMOHHYECKHX rapameTpryeckue KojaebaHus. ABTOKOe0aHusl.
KosieGanuii ['apMoHMUeckue KojeOaHusi. AMIUIATY/A, 4acToTa, (a3a,
riepuoz kosiebanuii. OmipeiesieHre aMIUTATYABI U a3kl
rapMOHHYeCKUX KoreOaHui 13 HauabHBIX yC/IOBHUH.
[pezncTaBieHre rapMOHHUECKOTO Ko/iebaHUsi C TTIOMOLI[BIO
BEKTOPHOM JlarpaMMBbl.
p) 1.2.|CBo6ogble 3aTyxatompe | CIOKeHHe KonebaHMIt OHOTO HarlpaB/eHus. bueHust.
Konebanus CrnokeHrie B3aMHO TIePIIeH/IMKY/ISPHBIX KOJieOaHUH.
durypsl JIuccaxy.
p) 1.3.|BoiHyskzeHHbIe Koyebanus |1 apMOHMYeCKui ocunsTop. Keasuynpyras cuna.
YpaBHeHMe rapMOHUYECKOT0 OCLU/IIsITOpa. Maribie
Ko1e0aHusi CUCTEeMBI OKOJIO TIOJIOXKEHUsT PAaBHOBECHS.
OHeprusi rapMOHUUEeCKOro OCLIWIISTOpa. MaremarruecKui
Y QU3nueCcKUi MassTHUKU.
3 1.4.|PacripocTpaneHny BoH B | YPaBHeHHe COOCTBEHHBIX 3aTyXalOINX TapMOHHYE CKUX
yIIpyTOii Cpese KosiebaHui, ero pelieHre. ArepuoAnYecKoe IBKeHHe.
XapakTepyCTHKH 3aTyXaroL|ero rapMOHUYeCKOro
OCLIWINISITOPA: aMITUTY/ja, IepUO, KOIPPULIEeHT
3aTyxaHusl, JorapudmMuuecKuil leKpeMeHT 3aTyXaHus,
BpeMs pesiakcalyu. J1I06pOoTHOCTb.
4  |1.5.|Onepretiueckue YpaBHeHHe BBIHY>KIEHHBIX KOyle0aHUH, ero pelieHue.
XapaKTePHCTHKY BOJTH [TepexozHbIii poLjecc. AMIUIMTY/A U HavyasibHast (pasza
BBIHY>K/IeHHbIX KoieOaHui. SIBieHre pe30oHaHca.
AmMrMTygHble 1 (a30Bble pe30HaHCHbIe KprBble. CBA3b
JI0OOPOTHOCTH C TTapaMeTpaMH Pe30HAaHCHOMN KPUBOM.
5-10 |2. |[OnTuKa
5  |2.1.|WuTepdepents cBeta ['naBHbIe 3Tarbl pa3BUTHs Pusnueckrx Teopuii. CBeToBast
BosiHa. CBeTOBOM BeKTOp. [1oKa3arenb npenomMieHus.
3aKkoHbI reoMeTprueCKOU onTUKU. OnTrueckas JuHa
nyTtu. [Ipuniun ®epma. @opmysia TOHKOM JIMH3BI.
VHTeHcHBHOCTH cBeTa. EcTecTBeHHBIN 1 MONISIPHU30BaHHBIN
CBeT.
6,7 |2.2.|dudpaxims ceeta Nurepdepenuys. [Tpunuun tolireHca. SBneHue

MHTepdepeHIMH KorepeHTHbIX Bo/H. I1IuprHa
HTepGepeHIMOHHbIX TI0/I0C U PaCCTOSIHAE MeXX/y HUMU.
KorepentHocTb. Crioco0Obl HabmoaeHust UHTep(epeHIur
cBeTa. 3epkasia ®penens. burnpusma dpeness.
VHTepdepeHLys IpY OTPa’)KeHUU OT TOHKUX IJIEHOK.

ITonocel paBHOﬁ TOJILUHBI 1 PaABHOI'O HAKJIOHA.




8 |2.3.|TTonspusanus ceeta [Mpunuun Itoiirenca-®penens. Judpakius Openens u

nvdpakims @payHrodepa.

9  [2.4.|B3aumogeiictBue 3oubl ©penens. Judpakiys OpeHesst 0T KPyIJIoro
9/IeKTPOMArHUTHBIX BOJIH ¢ | OTBEPCTHSI M KPYTIoro skpaHa. Jlingpaxuius PpayHrodepa
BEIL|eCTBOM OT 1eny. MHorony4eBast UHTepgepeHLMs.

MudpakiioHHas pelieTka. Jlucnepcus 1 pa3peliaroiiast
cuna 1udpakLMOHHOM pelieTKy. Judpakuys
PEHTreHOBCKUX Jiyueil. @opmysa bparros-Bynbda.

10  [2.5.| TeroBoe u3nyuenue ITonsipr3aropsl. 3akoH Mastoca. CrerieHb NoJIIpU3aLivu.
KOPITYCKY/ISIPHBIX cBopicTB  |11071pU3ariys Npy OTPaXkKeHNUH ¥ MPe/IOM/IeHUH. 3aKOH
M3/TyUeHUst bprocrepa. [Tonsipusanyst pu ABOMHOM Jy4eripe/IOM/IeHHH.

OOBIKHOBEHHBIH 1 HEOOBIKHOBEHHBIH Tyud. BparteHue
M7I0CKOCTH nonsgpr3aunu. Jddekt Keppa.
11-16 (3. [Aromuas ¢pu3uka

11 |3.1.|2nemenrapnas 6oposckas 3akoH Kupxrogda. PaBHOBeCHasi IOTHOCTh SHEPTUU
Teopus aroMa BoZopoza N3/1y4eHUs. (DOPMYJIEI I1naHka.

12 13.2.|BonHoBLIE CBOMCTRA 3akoH Crecdana-bonbiMana. KopnyckysisipHbie CBONCTBa
MMKPOYACTHI] usnyuenust. @orosddekt. OnbiT bore. PoToHBL. DddhekT

KowmnroHa.

13 |3.3.|3nemeHTHI KBAHTOBO# 3aKOHOMEepPHOCTH B aTOMHBIX CrieKTpax. CrieKTpajibHble
MeXaHUuKU ceprr BOAOPOAHOTO aTOMd.

14  [3.4.|YpaBHenue IlIpeaunrepa | CHeKTpabHble TepMbl. PopMyna banbmepa. OmbITe! 110

paccesiHuio X-nyuel. SlaepHas mogenb atoma. @opmysia
Pesepdopga. dnemeHTapHasi 60pOBCKasi TeOpUsi aTOMa
BOZIOpPO/ia.

15 |3.5.|Atom Bogopoga u I'mniotesa ge bpoitnis. DKcriepruMeHTa/lIbHOe 10Ka3aTe/IbCTBO
BOZI0PO/IOTI0/J00HbIe BOJIHOBBIX CBOMCTB MUKpouacTull. OnbIT [I3BUCCOHA 1
aToOMBI. ATOMEI IIeJIOUHBIX xepmepa. dudpakiys 31eKTpoHOB. COOTHOLLIeHHe
3/1eMEeHTOB Heorpe/e/IeHHOCTeN.

16  |3.6.|Crn anmekrpoHa. [T1O0THOCTH BEPOSITHOCTH U IIJIOTHOCTH TOKA BEPOSITHOCTH.
MHOT03/1eKTPOHHBIE YacTuiia B 6eCKOHEUHO I/Ty0OKOW OHOMEPHOM
ATOMBI NoTeHLManbHOU sfiMe. [IpoxoxxeHre yacTul uepes

ToTeHIMa/bHBIN Oapbep. TyHHenpoBaHue. KBaHTOBBIM
rapMOHMYEe CKUU OCLIUJISITOP .

16  13.7.| ATom B MarauTHOM mojie | KBAHTOBO-MexaHU4eCKoe OMMCaHKe BOLopoja U
BOJIOPOZOMNOA0OHBIX aTOMOB. KBaHTOBBIE UKC/1a 3/1eKTPOHA
B aroMe. CxeMa ypoBHel. BO3HMKHOBeHMe CIieKTpaIbHbIX
cepuid. Toku B aTomMmax. MarHUTHbIM MOMEHT atoma.

JlabopamopHble 3aHamus

Hepensi|Ne |HaumeHoBaHue pasjesia /TeMbl AUCIUILIUHBI Copepxanue
1-4 [1. [Kosebanus v BoTHBI

1 1.1.|KuHemaTviKa TapMOHUYECKUX KOJie0aHWH CornacHo MpakTHIecKoMy
3aHATHIO

2 1.2.|CBobGoaHbIe 3aTyxatolue KoiebaHus CornacHo NpakTH4ecKoMy
3aHATHIO

2 1.3.|BeIHYX/IeHHBIe KOsleOaHus CornacHo MpakTH4ecKoMy
3aHATHIO

3 1.4.|PacnipocTpaHeHny BOJIH B YIIPYTOi cpejie CornacHo NMpakTH4ecKoMy
3aHATHIO




4 |1.5.|OHepreTHueCKre XapaKTePUCTHKH BOJIH CornacHO NpakTH4eCKOMY

3aHSITHIO
5-10 (2. [OnTuka

5 |2.1.|/HTepdepeHLys cBeTa CoracHO NpakKTUUeCKOMY
3aHSITHIO

6,7 [2.2.|dudpakims cBeta CornacHo rpakTU4eCKOMY
3aHSITHIO

8  [2.3.|TTonstpu3saius cBeta CornacHo rpakTU4eCKOMY
3aHSITHIO

9  |2.4.|B3auMoyeiicTBHe 57eKTPOMarHUTHBIX BOJH C BelrjectBoM | COT/IACHO TPAKTHYECKOMY
3aHSITHIO

10  |2.5.|TerioBoe u3nyueHre KOPITYCKY/ISIPHBIX CBOMCTB Cor/acHO TPaKTHYe CKOMY
V3/Ty4eHUs] 3aHATUIO

11-16 (3. [ATomHas ¢pu3uka

11 |3.1.|DnemeHTapHasi 60pOBCKasi TeOpHs aTOMa BOZIOpPO/ia CornacHo mpakTI4ecKoMy
3aHATHIO

12 |3.2.|BonHOBBIE CBOMCTBA MUKPOYACTHL] CoryiacHO TIpaKTHYeCcKOMy
3aHATHIO

13 |3.3.|3nemMeHTbI KBAHTOBOI MeXaHUKU Cor/acHO MPaKkTHUECKOMY
3aHATHIO

14 |3.4.|YpaBHenue llIpeaunrepa CoracHO MPaKkTUUECKOMY
3aHSITHIO

15 |3.5.|AtoMm Bogopoza ¥ BOA0pPOJ0NoA00HbIe aTOMbl. ATOMBI CoracHO MpakTHueCKOMy
11]eJIOUHBIX 3JIEMEHTOB 3aHATHIO

16 |3.6.|CnuH 3/1ekTpoHa. MHOr03/1eKTpOHHBIE aTOMBI CornacHo NMpaKkTH4ecKoMy
3aHATHIO

16 |3.7.|ATOM B MarHUTHOM I10J1e CoriacHO NpakTU4eCKOMy
3aHATUIO

7. IIEPEYEHD YYEBHO-METOJUYECKOI'O OBECIIEYEHUA I

CAMOCTOSITE/IbHONU PABOTHI OBYUAROIIUXCA ITO AUCIUIL/IMHE

1. JIabopaTopHbiii MpakTUKyM 10 Kypcy «OO6iras ¢usuka», pasgen «KomebaHus ¥ BOMHB» / TIOA
penakuueit Kyuepsisoro C.1., Jleckunoii H.H. — O6nuHck: MATD, 20009.

2. JlabopaTopHBIM MPAKTHKYM 110 Kypcy «O0iasi dbusrka», paszen «KosebaHus U BOJTHBD» / TIO[,
penakuyeit TposisHoBa M.M. — O6nuHCK: ATD, 1998.

3. T'ypbuu A.®. MeToguuecKre yKa3aHHs K BBITOJIHEHHIO TabopaToOpHBIX paboT 1o Kypcy «Obias
¢dusmka». — O6uuHCK: AT, 1999.

4. Pyxnapa H.A., TIpokypat T.3., CrankoBckuii A.FO. JTabopaTopHbIi MPakTUKyM Mo Kypcy «Ooiijast
¢busmka», pazaen «AtomHas pusrkar». — O6HMHCK MATS, 2005.

5. Kapmanos ®.U., BpeisranoB A. JIlabopaTopHbIi MPakKTUKyM Mo Kypcy «Ob6mias ¢usmka» (pasgen
«AtomHas pusmka»). — O6HuHCK MATD, 2015.

6. Pyxmsama H.f., Makcumyinkuaa A.B. JlabopaTopHbIii MPaKTUKYyM T0 Kypcy «O0ias ¢usvkar,
pazgen «Onrtuka». — O6HuHCK: MATD, 2014.

8. DOH/J, OIIEHOYHEIX CPEJCTB /i1 TIPOBEJEHMS TEKYIUEWM U
IMPOMEXYTOYHOM ATTECTAITV OBYUYAROIUXCS ITO JUCITUTIIMHE

8.1. Cesn3b medxcdy hopmupyembiMu KomMnemeHYyusamMu U (popmamu KOHMpOo/isi UX 0C60EHUS

Ne | KoHTpo/mpyembie NHAUKaATOP AOCTH)XKeHUSA HaumeHoBaHMe OL|€HOYHOT0
n/m pasjebl (TemMbl) KOMIIeTeHIMH CpeACTBa TeKyllel u
AUCHUILTHHBI MPOME)XYTOYHOM aTTeCcTaluu




Tekymjas arrecranus, 4 ceMecTp

1. Kose0auus u 3-0I1IK-1, Y-OIIK-1, B-OIIK-1 Kosnoksuym
BOJIHBI 3-I1K-1, Y-IIK-1, B-TIK-1;
Y-YKE-1; 3-YKE-1; B-YKE-1

2. Onruka 3-OIlK-1, ¥-OIIK-1, B-OIIK-1 | KoHtposnbHast paboTa
3-IIK-1, ¥Y-IIK-1, B-T1K-1;
Y-YKE-1; 3-YKE-1; B-YKE-1

3. ATtomHas ¢pu3UKa 3-0OI1IK-1, Y-OIIK-1, B-OIIK-1
3-T1K-1, Y-IIK-1, B-TIK-1;
Y-YKE-1; 3-YKE-1; B-YKE-1

IIpomexyTouHas aTrTrecranys, 4 cemMecTp

OJK3aMeH 3-0OI1IK-1, Y-OIIK-1, B-OIIK-1 OK3aMeHalLMOHHLIH OuieT
3-T1K-1, Y-IIK-1, B-TTIK-1;
Y-YKE-1; 3-YKE-1; B-YKE-1

8.2. Tunoeble KOHMpO/IbHDBIE 3d0AHUA UIU UHble Mamepua/bl, He0OXoO0umble 0/151 OYeHKU 3HaHull,
YMeHUll U HABbIKO8, XapaKimepu3sylouwjux 3manbl (popMupoeaHusi KomnemeHyuti

@®oH/I OLIEHOYHBIX CPEACTB TI0 AWCLUIUIMHE 00eCreurnBaeT TPOBEPKY OCBOEHUs TUIAHUPYEMBIX
pe3ynbTaToB 00yueHHs1 (KOMITeTEHI[UM M WX WHJWUKAaTOPOB) ITOCPEJCTBOM MEPOIPUSTHM TEKYIed H
TPOMEXXYTOYHOM aTTeCTalUU 10 JUCLIUTUIAHE.

OueHouHble cpeficTBa npuBeeHbl B [1prnokeHnn «DoH/ OL[eHOYHBIX CPeZCTB.

8.3. Memooduueckue mamepuasbl, onpedensioujue npoyedypbl OYeHUBAHUsI 3HAHUL, yMeHULll,
Haeblkoe U (u1u) onbima OessmenbHOCMU, Xapakmepusylwux 3smanbt GopmupoeaHust
KoMnemeHyuti

WtoroBasg arrecrauys IO JWCLUIUIMHE SIBJISIeTCS MHTErpajJibHbIM  [I0OKa3aTesieM KayecCTBa
TEOPeTUUYEeCKUX U MPaKTUYeCKUX 3HaHUM M HaBBIKOB O0YUaroIMXCs MO AWCLUITUIMHE W CK/Ia/ibIBaeTCs
13 OLIEHOK, TT0JIyUeHHBIX B XOZe TeKylled ¥ IPOMe)XyTOYHOM aTTeCTalyu.

Tekyiasi aTTecTaljusi B ceMecCTpe TIPOBOAMTCS C Lieibl0 obecrieueHUsi CBOeBPEMEHHOM 0OpaTHOM
CBSI3H, [/IsI KOPPEKIIMU 00yUeHus], aKTUBU3aI[UM CaMOCTOSATETbHOW PabOoThI 00yUaroIuXCsl.

[Tpome)KyTOUHasi aTTecTalysl IpejHa3HaueHa i OObEeKTUBHOTO TIOATBEP)KIEHUS W OLeHWBAHUS
JIOCTUTHYTBIX pe3y/bTaToB 00yueHus TIoc/ie 3aBepilieHus U3yUeH s UCLIUTTAHBIL.

Teky1jas arrecTalus OCyILLeCTB/ISeTCS Ba pasa B CeMeCTp:

e xoHTposbHas Touka Ne 1 (KT Ne 1) — BeICTaB/sileTCsl B 3/IEKTPOHHYHO BeJOMOCTb He Mo3jHee 8
Heflenn yueOHOro cemecTpa. BkmroyaeT B cebsi OLIeHKY MepOIIPUATHM TeKYIero KOHTPOJIS
ayIUTODHOW W CaMOCTOSITeNIbHOW paboThl oOyuyaroiierocsi TO pa3jesam/TeMaM — yueOHOMU
JUCLMIUTHHEI € 1 1o 8 Heflemo yuebHOTO cemecTpa.

e xoHTposbHas Touka Ne 2 (KT Ne 2) — BeICTaB/sIeTCSl B 3/IEKTPOHHYHO BEeJOMOCTb He mo3fHee 16
Heflenn yueOHOro cemecTpa. BkmroyaeT B cebsi OLIeHKY MepOIIPUATHM TeKYIero KOHTPOJIS
ayIUTODHOW W CaMOCTOSTeNbHOW paboThl oOyuyaroiierocsi TIO pa3jesnam/TeMaM — yueOHOMU
IUCLUATIIVHEI € 9 110 16 Hegesnto yuebGHOTO cemecTpa.

Pe3ynbTaThl TEKyIed ¥ MPOMEXYTOUHOM aTTeCTal[uyl TMOJBOASTCS TI0 IKase Oa/uTbHO-pPeHTHHIOBOM
CUCTEMBI.

JTan pedTHHI0BOM CHCTEMBbI / Hepens bann
OneHouHoe cpegCcTBO

Munumym* Makcrimym

Tekyujas arTecTanus 1-16 36 60




KoHnTposibHasa Touka Ne 1 7-8 18 30
Konnoksuym 7 18 30
KonTposibHas Touka Ne 2 15-16 18 30
KoumposnbHas paboma 16 18 30
ITpomexyTouHas aTTecTanus - 24 40
JK3aMeH -

OK3aMeHayUOHHbIL buiem - 24 40
HNUTOI'O no gucuyn/ivine 60 100

* MuHMMaIbHOe KOMMYecTBO 0asyioB 3a OL[eHOUHOEe CPeJCTBO — 3TO KOJMMUecTBO OasioB, HabpaHHOe
o0yyJarolumcsi, TpPU KOTOPOM OLIeHOYHOe CpeJCTBO 3aCUMTHIBAeTCs, B TIPOTUBHOM Cjyd4ae
00yyJaroLuiCs JO/DKEH JIMKBUAMPOBATh MOSBUBIIYIOCS aKaJleMUUECKYH 3a/I0/DKEHHOCTD TI0 TeKYIIel
WA TIPOMEXYTOYHOMN arTecTaliid. MUHUMa/IbHOe KOJMUecTBO 0asl/ioB 3a TEKYIIYI0 aTTecTaluio, B
T.U. OTZeJ/IbHOe OLIeHOUHOEe CPeJCTBO B ee COCTaBe, U MPOMEeKYTOUHYI0 arTecTaluio cocrasisier 60%
OT COOTBETCTBYHOIIUX MaKCUMa/bHBIX Oasi/ioB.

CTyIeHT CUMTaeTCsl aTTeCTOBaHHBIM T10 pa3zeny, 3aueTy WM 3K3aMeHY, ec/ii OH Habpas He MeHee 60%
OT MaKCHMaJbHOTO Oasiia, mpelyCMOTPeHHOTo paboueii porpamMmmoti.

CTygeHT MOXeT ObITb aTTeCTOBaH IO AMCLMIUIMHE, eC/Id OH aTTeCTOBaH IO KaKIOMY pasfeny,
3aueTy/3K3aMeHy ¥ ero CyMMapHbIii 6ast cocrassisieT He MeHee 60.

OnpedeneHue GoHycog u wmpagos

BoHyCBI: TIOOIIpUTE/IbHBIE OayIbl CTYZIEHT MOXKeT TIOJIyYUTh K CBOEMY PeMTHHIY B KOHL|e CeMecTpa 3a
MIPUCYTCTBHE Ha JIEKLUSIX, TIPAKTUYECKUX W 1aDOPaTOPHBIX 3aHATUSIX U AKTUBHYIO U PEry/sipHYIO
paboTy Ha 3aHSTHSIX.

BoHyc (ripemuanbHble 0asibl) HE MOXKET TPEBBIIATH 5 0a/uioB, BMecTe ¢ Oa/ulaMM 3a TEKYIIYIO
aTrTecTalyio — He 6osiee 60 6aIoB 3a cemecTp.

8.4. IlIkana oyeHKu oGpazoeamenbHbIX 00OCMUNMCEHUU

VToroBast aTTecTarys Mo JUCIUIIIMHE oljeHrBaeTcs 1o 100-0a/11bHOM 1IKajie U MpeCTaB/IseT CyMMY
OasoB, 3apaboTaHHBIX CTYJAEHTOM IIPH BBITIOJTHEHUM 3a/laHUAN B PaMKaX TEKYIeH W IMPOMeKYTOUHOM
arrecTaluu

Cymma OyeHka no Oyenka | TpebGogaHus K ypoeHIO 0C80eHUs1 yueOHOl
oa1106 4-x 6an1bHOU WKaje ECTS oucyun/auHbl

OLieHKa «OT/IMUHO» BBICTAB/SETCS CTYLEHTY,
€CJIM OH ITyDOKO ¥ TIPOYHO YCBOM/I
NIPOrpaMMHBIN MaTepuaJl, UCUepIibIBatolLe,
N0C/Ie/loBaTe/IbHO, YeTKO U JIOTUYeCKU

90-100 5- «OMAUUYHO»/ «3aUmeHo» A N
CTPOMHO €ero usjaraeT, yMeeT TeCHO
YBSI3bIBaTh TEOPHIO C MPAKTUKOM, UCTI0/Ib3yeT
B OTBeTe MaTepuas MOHOTpaduueckoi
JIUTepaTyphbl

85-89 B OLieHKa «XOpOILLIO» BbICTAB/ISIETCS CTYAEHTY,

eCJ/IY OH TBEpP/I0 3HaeT MarepuaJl, FPaMOTHO U
4- «XOpOLLlO»/ 10 C €CTBY H3J/iaraeT ero, He AOITyCKasd
«3a4UmeHO» yin y - Aoty
75-84 C CylIeCTBeHHbIX HETOUHOCTEeH B OTBETE Ha
BOIIPOC

70--74




65-69 OL[EHK(:I «yAOBJIETBOPUTE/IbHO» BBICTABJ/IAETCA
CTyAJeHTYy, €C/JIM OH UMEET 3HaHUSA TOJILKO

3- OCHOBHOI'0 Marepuasa, HO He YCBOWJI ero
«y008/1emeopume/nbHo»/ JleTasnei, onycKaeT HeTOUHOCTH,
60-64 «3aUmeHo» E HeZI0CTaTOYHO MpaBU/IbHbIe (HOPMYIUPOBKH,

HapyLlIeHUs JIOTHYeCcKon
110CJ1e[J0BaTeIbHOCTH B U3/I0KEHUN

MPOrpaMMHOTO MaTepuasa

OrieHKa «Hey/I0B/1IeTBOPUTETBHO»
BBICTaB/ISIeTCS CTY/I€HTY, KOTOPbIi He 3HaeT
3HaUMTe/IbHON YaCTU NIPOrpaMMHOI0

2 - MaTepuara, [oMycKaeT CyllleCTBeHHbIe
0-59 «Hey008/1emeopumenbHo»/ F o0k, Kak mpaBuiio, orjeHKa
«He 3aumeHo» «Hey[0BJIeTBOPUTEIbHO» CTaBUTCSI

CTyZleHTaM, KOTOpble He MOTYT IPOZIO/DKUTh
o0yueHue Oe3 JIOTIOTHUTETbHBIX 3aHATHH 110
COOTBETCTBYIOIEH AUCLUTIIVHE

9.IIEFPEUEHb OCHOBHOM " JOIIO/IHUTE/IbHOM YYEBHOW JIUTEPATYPBHI,
HEOBXO/JUMOMH 1711 OCBOEHUS IVICITUII/IUHBI

Onruka
a) ocHOBHas1 yueOHas sumepamypa:

1. WpomoB U.E. 3ajmauu no obimeit ¢usmke. — M.: "Jlabopatopus 3HaHui" (paHee "BMHOM.
Jlaboparopwus 3HanHuii"), 2010-2014. (69 3k3. , OBC Jlaus, http://e.lanbook.com/).

2. Vpomos U.E. BonmHoBble rpoiiecchbl. OCHOBHBIE 3aKOHBI. — M.: "Jlaboparopusi 3HaHui" (paHee
"BUHOM. Jlabopatopus 3Hanmii"), 2013-2015. (30 3k3., OBC Jlans, http://e.lanbook.com/).

3. CaBesneB U.B. Kypc obmieit ¢usvku. B 5-u 1. Tom 4. Bonnbl. Ontrka. — M.: Jlans, 2011.
(OBC Jlans, http://e.lanbook.com/).

4, CaBesnbeB 1.B. Kypc obmeii ¢usvku. B 3-x TT. T.2. D/1eKTpUUeCTBO U MarHeTH3M. Bo/HBEI.
OnTuka. — M.: Jlans, 2009 - 2011. (2 3k3., 3BC Jlaus, http://e.lanbook.com/).

0) dono/HuUMe/IbHAsA yueOHas Aumepamypa:

1. CuByxuH [1.B. O6muii kypc pusuku. Tom 4. Ontrka. — M.: @usmariut, 2002. (OBC JlaHb,
http://e.lanbook.com/).
2. CagesnbeB 1.B. Kypc obie#i ¢pusuku. Kaura 4. — M.: ACT, 2002. (200 3k3.).

AToMHas (pu3uKa
a) oCHogHas yuebHas Aumepamypa:

1. Wpomoe U.E. 3amaun mo oOueit dusuke. — M.: "Jlabopatopusi 3HaHuii" (panee "BMHOM.
Jlaboparopwus 3Hanuit"), 2012. (3BC Jlaub, http://e.lanbook.com/).

2. Wpomoe U.E. 3amaun mo oOueit ¢usuke. — M.: "Jlabopatopusi 3HaHuii" (panee "BMHOM.
Jlaboparopwus 3Hanuit"), 2014. (3BC Jlaus, http://e.lanbook.com/).

3. Upogos M.E. 3amauun o kBaHTOBO# (pusmke. — M.: "Jlabopatopus 3Hanmii" (panee "BVTHOM.
Jlaboparopwus 3Hanuit"), 2013. (3BC Jlaus, http://e.lanbook.com/).

4. Upogo MN.E. KBantoBasi ¢usvka. OcHOBHbIe 3akoHBL. — M.: "Jlaboparopusi 3HaHuWi" (paHee
"BMTHOM. Jlabopatopwus 3Hauui"), 2014. (3BC Jlaus, http://e.lanbook.com/).

5. CasenbeB U.B. Kypc o6ieit ¢dusuku. B 5-u 11. Tom 5. KBaHTOBast onTrka. AToMHast (hr3MKa.
®u3nka TBepzoro Tesa. @uU3rKa aTOMHOrO sijpa ¥ 37eMeHTapHbIX yacTul]. — M.: Jlanb, 2011. (3BC
Jlanwb, http://e.lanbook.com/).

6. CaBenmseB U.B. Kypc obmeit ¢usuku. B 3-x tT. T.3. KBanToBasi onTka. AToMHas (u3uKa.
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®u3nka TBepAoro Tena. Pr3MKa aTOMHOTO siipa U 37emMeHTapHbIX yactull. — M.: Jlans, 20011. (3BC
Jlanb, http://e.lanbook.com/).

0) dono/HUMe/IbHAsA yueOHAs umepanypa:

1. CusyxuH [1.B. O6mmii kypc ¢usuku. Tom 5. AToMHast U siiepHast Gpu3mka. — M.: dusMatmr,
2002. (OBC Jlanb, http://e.lanbook.com/).
2. Vpopos N.E. KeantoBasi ¢u3nka. OcHOBHBIE 3aKOHBI. — M.: "JlabopaTopus 3HaHM" (paHee

"BMMHOM. Jlaboparopwus 3Hanuii"), 2010. (OBC Jlaus, http://e.lanbook.com/).
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3. CaBenbeB M.B. Kypc obmieli dusuku. B 3-x TT. T.3. KBaHToBasi ontuka. AToMHas (y3MKa.
®u3nka TBepAoro Tesna. PusrKa aTOMHOTO sifipa M 37ieMeHTapHbIX yacTtul]. — M.: Jlanb, 2007. (3BC
Jlansb, http://e.lanbook.com/).

10. IEPEYEHb PECYPCOB WH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHON
CETU MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOJAWUMBIX [Jifl
OCBOEHUSA JNCIUAITVINHBI

1. DnexrpoHHO-6MOMMOTEYHast cicteMa ibooks.ru [Dnexkrponnsiii pecypc] — URL: http://ibooks.ru/.

2. DnekTpoHHO-OMOmMoTeuHasi cucrtemMa  «JlaHb»  [DnekTpoHHbii  pecypc] —  URL:
http://e.lanbook.com/http://ibooks.ru/.
3. Ob6paszoBaresibHasi  mardpopma  «HOpaidT» [DnekTpoHHbli  pecypc] —  URL:

http://www.biblio-online.ru/http://ibooks.ru/. 3nekrponHasi bubnvoreunas cucrema «Kymep Oyk»
[DnektponHsIii pecypc] — URL: http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

4. DnektpoHHast 6ubmoTeuHast cucrtema «KoHCynbTaHT cTyzmeHTa» [OnekrpoHHbid pecypc] — URL:
http://www.studentlibrary.ruhttp://ibooks.ru/.

5. LlenTp nHbOpMaIOHHO-61OIOTeYHOTO 0becrieueHNst yueOHO-HayuHOH AesitenbHOCT HUSAY

MUDU [DnekTpoHHsIi pecypc] — URL: http://library.mephi.ru. http://ibooks.ru/.

11. METOAMUYECKUE YKA3AHUSI JJI1 OBYUYAIOIIUXCS II0 OCBOEHHIO
TACIUTLIVHBI

[TnaHOMepHasi opraHu3alys TOC/el0BaTe/IbHOCTU Pa3/IMUHbIX BUJIOB ay[AUTOPHBIX 3aHSITHUN
(JIeKIMii M TIPAaKTUYeCKWX 3aHSATH) B COYETAHWM C BHeayAUTOpHOW pabortoi crygeHTta. [lpu
W3/I0KEHUH Pa3/esioB (TeM) yKa3aHue Ha CBsI3b C yueOHbIM MaTepHaioM APYrUX JUCLIUTIIMH yueOHOro
MJaHa, a TakXke TPAaKTUYECKUMU TPUIOKEHUSMA K TeXHOJOTUU  >KUJKOMeTaslyInyeCcKrUx

TEIJIOHO CUTeIeH. Cucrtematvueckue  WHAWBUAYyadbHble  KOHCY/IbTALUU. CtuMmynupoBaHue
HCTIOTb30BaHUs B Tpoljecce 00yueHUst KOMITBIOTEPHOW TeXHUKHU U MTH()OPMAIIMOHHBIX TEXHOJIOTHA.
Buj, yueOHBIX OpraHu3zaljusi iesITeJIbHOCTU CTy/leHTa
3aHATHI
Jlekiyst HarvicaHvie KOHCTeKTa JeKIWW: KpaTKo, CXeMaTU4yHO, T10C/e/ioBaTelbHO

(MKCHPOBaTh OCHOBHBIE TIONIOXKEHUS, BBIBOABI, (hOpMyTHUpOBKH, 00001eHNSs;
roMeuaTh Ba)KHble MBIC/H, BbIIE/ATh K/IIOYeBbIe C/I0Ba, TepMuHbI. IIpoBepka
TEePMUHOB, TIOHSITUM C TOMOILBIO SHIMK/IONEJU, c/oBapel, CIPaBOYHHKOB C
BBIMTUCHIBAHUEM TOJIKOBaHWN B TeTpafb. OO03HauUuTb BOIPOCH], TEPMUHBI,
Marepuas, KOTOpPbIM BbI3bIBA€T TPYAHOCTH, MOMETUTb M IIOMBITAThCSl HAWTH
OTBeT B peKOMeH/lyeMOW JsuTeparype. Eciu caMoCTOSITeIbHO He YZAaeTcs
pa3obparbcsi B Marepuasne, HeobXoAuMoO CGHOPMYIUPOBAaTh BOMPOC W 3aJaTh
TIpero/iaBaresit0 Ha KOHCY/bTallMK, Ha TPAKTHYeCKOM 3aHSITHHU.

[MTpakTHYecKue I[Tpy TIOATOTOBKM K TIPAaKTHUECKUM 3aHSATHSIM ITOBTOPUTh OCHOBHBIE TTOHSATHS TI0

3QHATHS TeMaM JIeKLIMOHHBIX 3aHATWUN 3afaHus. Pellas TmocTaB/ieHHbIe —3a/laHU,
Tpe/IBapUTe/IbHO TIOHSTh, KaKOM TeOpeTHYeCKWd Marephas HY)KHO W3yUUTb.
[lpy  BO3HMKHOBEHWUH TPYJHOCTE€H C pelleHHeM WA TOHUMaHWEM
chopMyIMPOBAaTh U 3afiau BOIIPOCHI  ITPerIo/jaBaTetto

JlaboparopHbie [Mlpu moarotoBke K sabopaTopHbIM paboTam cjielyeT O03HAKOMUTBCS C

3aHSATHS MeTOAMYEeCKMMH DPYKOBOJCTBAaMM MO paboTe C M3ydaeMbIMH TPOrPaMMHBIMHU

KOMILIeKcaMu. Ba)kHO BHMMaTelbHO O3HAaKOMUTbCS C (YHKLUHMOHA/IOM U
BO3MOKHOCTSIMU JAHHBIX KOMITIeKcoB. IIpu 3amute nabopaTopHbIXx pabot
Ba)XHO JIeTa/IbHO Pa30UpPaThCsl B TeOpeTHUeCcKUx acrekTax [TK.

Hoknag, [Touck nuTepatypbl U CcoCTap/ieHre Oubmrorpaduu, UCIob30BaHKe OT 3 o 5
HayuHbIX pabOT, U3/IO)KeHWe MHEHUS aBTOPOB M CBOEr0 CYXKJEHHs T10
BbIODAaHHOMY BOTIPOCY; U3JI0’)KeHHMe OCHOBHBIX acCTeKTOB IPO0JieMbI.
O3HAKOMUTBCSI CO CTPYKTYPOM U 0(hopMIeHHeM [JOK/Ia/ia.
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Pedepar [Mouck nuTeparyphl U cocTaBieHre 6ubnuorpaduu, UCoib30BaHue OT 3 10 5
HayuHbIX pabOT, U3/IO’)KEHHWe MHEHUS aBTOPOB UM CBOEr0 CYXKIEHHS TI0
BbIODAaHHOMY BOITIPOCY; U3/I0’)KeHHMe OCHOBHBIX acCTeKTOB IpPO0JieMbl.
O3HAKOMUTBCSI CO CTPYKTYPOH U opopMieHreM pedepara.

KosiokBuym PaboTa c KOHCIIeKTOM JIeKLIUM, TIOATOTOBKA OTBETOB K KOHTPOJIbHBIM BOIPOCaM
1 JIp.

WnamueyayansHoe  |[Ipu BbIosHeHUM WHAWBUAYA/IBHBIX 3a/laHUM HEOOXOAUMO CHayasia MPOYUTaTh
JloMalliHee 33/laHue |TeOpyi0 U M3YUYWUTh TNPUMepbl M0 KaXJoW TeMe. Pelllasi KOHKDETHYHO 3ajjauy,
TipeZIBAPUTENLHO CriefyeT TIOHSTh, UTO TpebyeTcsi oT Bac B JaHHOM ciiyuae,
Kakol TeopeTHMUeCcKWii MaTepriaj HY)XHO MCII0/b30BaTh, HAaMETHTh OOIIyIO
cxemy peltieHust. Eciii Bei peliany 3afjauy «1mo oOpasily» pacCMOTPEHHOTO Ha
ayIMTOPHOM 3aHSATUH WM B METOJUUECKOM TOCOOMM TIpUMepa, TO KeJlaTelbHO
rmocjse 3Toro oOAyMaTh TIPOIlECC pellleHHdss ¢ TIONpoOOoBaTh  PEIIUTh
aHaJIOTMYHYO 3a/]auy CaMOCTOSITe/TbHO.

IToaroroBka K [Tlpy TOATOTOBKE K 3aueTy HeoOXOJUMO OPHEHTHUPOBAaTbCS HAa KOHCIEKTHI
3ayeTy JIeKLWiA, peKOMeH/lyeMyt0 JIuTepaTypy, rlepeueHb peCypcoB CeTH UHTEePHET.
[omomHUTeTbHO K U3YYeHUI0 KOHCTIEKTOB JIEKI[MM HeoOXOAWMO T0JTb30BaThCs
yueOHUKaMU 10 si/IePHbIM TeXHOJOTusM. BMecTo «3ayurBaHMsS» Marepuasa
Ba)XKHO ZOOUTHCS TIOHUMAaHUS W3yuaeMbIX TeM JUCHUIIMHLI. [Ipy MoaroToBKe K
3aueTy HY)XHO OCBOWTH TEOPHIO: pa3o0paTb Ormpe/ie/ieHUss BCeX TOHSATHH,
pPacCMOTpeTh TIPUMEPHI U CaMOCTOSITEIbHO PElIUTh HeCKOJbKO TUTIOBBIX 3aJau
U3 Kakgou Tembl. [Ipy pellleHnu 3afad Bcerja HeoOXOAWMO KOMMEHTHDPOBATh
CBOY IeHICTBUS U He 3a0bIBaTh O COZlepKaTeTbHOM UHTEePITPeTal[|H.

[MoaroroBka K [Ipy moAroToBKe K 9K3aMeHy He0OXOAMMO OPUEHTHPOBAThCS Ha KOHCIEKThI
3K3aMeHY JIeKIW, 3a/laud TPAKTUUYECKUX 3aHATHH, PEKOMEHJyeMYK JIUTepaTypy u
WHTEPHET WCTOUYHWKH. BMecTo «3ayuMBaHUsi» Marepuaia BaXKHO JOOUTHCS
TIOHUMAaHUSI M3yuyaeMOU JUCLIMTUIAHBL.

12. IEPEYEHb HWH®OPMAIIMOHHBLIX TEXHOJ/IOTUM, WCIIOJIb3YEMBIX IIPU
OCYHIECTB/JIEHUN OBPA3OBATEJ/IBHOI'O IIPOOECCA 110 [UCIUIUVIAHE,
BK/IFOYASA ITIEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHWA 1 THO®OPMALIMOHHbBIX
CITPABOYHBIX CUCTEM (ITP1 HEOBXOJUMOCTHN)

Vcrnons3oBaHre MHGOPMALMOHHBIX TEXHOJIOTHIA IIPY OCyIIleCTB/IeHUH 00pa3oBaTesIbHOTO TpoLjecca 1o
JUCLMIIMHE OCYILECTB/SIeTCSI B COOTBETCTBUM C yTBep)K/AeHHbIM [lonokeHreM 06 OyeKTpOHHOMN
vH(OopMaLMoHHO-00pa3oBarenbHOM cpefe MATO HUAY MUDU.

OnekTpoHHasi cuctema ympaBieHusi oOydyenuem (LMS) wucrnonb3yercs s peanv3aluu
oOpa3oBare/lbHbIX TPOrPpaMM TPH OYHOM, [JUCTAHI[MOHHOM U CMEIEeHHOM peXuMe O0yueHUsl.
Cucrema peanusyeT ce[yolIe OCHOBHbIE (DYHKLIMU:

1) Co3panue ¥ yrnipaB/ieHre KjlacCaMu,

2) Co3gaHue Kypcos,

3) Opranusanysi 3arycy yqaiuxcst Ha Kypc,

4) [TpemocTaBieHue AOCTyTIA K yueOHBIM MaTeprasiaM Jijisl yUariuxcs,

5) [Tybnukaiys 3a/jaHui 7151 YYeHUKOB,

6) OrieHKa 3a/laHUH yYaluxcs, IPOBe/ieHre TeCTOB U OTC/Ie)KUBAHKE Iporpecca o0yJeHws,
7) Opranu3atysi B3auMo/IefiCTBUsI yUaCTHUKOB 00pa30BaTe/IbHOTO MpoLiecca.

CucremMa WHTErpUpYeTCS C /IOTIOJIHUTEJbHBIMKA CepBHCAMH, 00eCTreurBalOI[UMA  BO3MOXKHOCTh
WCTO/Mb30BaHUs TakKUX (YHKIMM Kak pabouMii Ka/ieHAapb, BH/E0 CBsi3b, MHOTIOI0J/Ib30BaTeIbCKOE
pellakTHpOBaHKe JOKYMEHTOB, CO3ZilaHhe (hOpM OMPOCHUKOB, UHTePAaKTHBHAsl /0CKa /il PUCOBaHUSI.
ABTopM3alLysl T0JIb30BaTe/iell B CUCTeMe OCYIeCTB/IsIeTCs MOCPeCTBOM KOPIOPaTUBHBIX aKKAayHTOB,
TIPUBSI3aHHBIX K ZIOMEeHY oiate.ru.



12.1. ITepeueHb uHopmMayuoHHbIX MexXHo102ull

[Tpu ocyirecTBieHHd 00pa30BaTeILHOTO IIpollecca 1O AWCLUIIIMHE HCTIONB3YIOTCS CleyIOoIHe
rH(MOpPMaI[MOHHbIE TeXHOIOTUU:

® TIpoBe/ieHHe JIeKLIUM U TTPaKTUUeCKUX 3aHSITHM C UCII0/Ib30BaHHEM C/Iaki/I-Tipe3eHTal|ui;

® 1ICTI0/Thb30BaHUe KOMITbIOTEPHOTO TeCTUPOBAHMUS;

® OopraHu3aIys B3aUMOJENCTBHS C 00yUaroIMMHUCS ITOCPe[CTBOM 3/IeKTPOHHOM rmoutsl 1 SVIOC.

12.2. IIepeueHb npo2pammHo20 obecneueHust

e Penakrop npe3eHTaiuii Microsoft PowerPoint;
e bBpay3epsi: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
e JlokanbHast KOMITBIOTEPHaAs CeTh U I7100a/bHas ceTh VIHTepHeT.

12.3. ITepeueHb uHPOpMaAyuOHHBIX CNPABOUHBIX CUCITIEM

JocTymn K 37eKTpOHHBIM OMO/IMOTeUHBIM pecypcaM U 37eKTpPOHHOUM OubmoteuHoit cucteme (DBC)
OCYIIeCTB/ISIeTCS TOCPECTBOM CIelMa/bHbIX pa3fenioB Ha oduivanbHoM caiite MATD HUAY
MU®U. ObecrieueH AOCTYN K 3/IEKTPOHHBIM KaTtajoram oubmioreku MATD HUAY MUDU, a Takxke
3/IEKTPOHHBIM 00Opa3oBatenibHbIM pecypcam (OMOC), chopMUpOBaHHBIM Ha OCHOBAaHWU TIPSMBIX

JIOTOBOPOB C TpaBooOsaziatesisiMi yuebHOM U yueOHO-MeTOAMUEeCKON JUTepaTypbl, MeTOAUYeCKUX

1ocoOwuii:

1) Nudopmaimonnsie pecypcbl Cetu KoncynbranT Ilmtoc, www.consultant.ru (uHdbopmaius
HOPDMAaTHMBHO-TIDABOBOTO ~ XapakTepa Ha OCHOBE COBDEMEHHBbIX  KOMIIBIOTEPHBIX U
Te/IeKOMMYHHUKALIUOHHBIX TEXHOJIOTHM);

2) DJIeKTPOHHO-O0UO/THOTEUHAST cucTema HUAY MU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
21ID=&P21DBN=BOOK;

3) 9BC «M3narenscTBa JlaHb», https://e.lanbook.com/;

4) OnekTpoHHO-6MbmMoTeuHast cictema BOOK.ru, www.book.ru;

5) Ba3bl IaHHBIX «DIeKTpOHHO-01bMMoTeuHas cuctema elibrary» (3BC elibrary);

6) bazoBast Bepcusi 95C IPRbooks, www.iprbooks.ru;

7) Ba3sel jaHHbIX «JneKTpoHHas 6nboTteka Texunueckoro BY3a» www.studentlibrary.ru;

8) OneKTpOHHO-OMOMoTeuHast cucreMa «Atbykc.py/ibooks.ru»,

http://ibooks.ru/home.php?routine=bookshelf
9) DneKTpoHHO-616/mMoTeyHas cuctema «BC FOPAMT», http://urait.ru/.

13. OIMMCAHUE MATEPUA/TBHO-TEXHUUYECKOM BA3bl, HEOBXOAUMOM JIf
OCYIIECTBJ/IEHA OBPA30OBATE/IBHOI'OITPOLIECCA ITO JUCHUITI/IMHE

AyputopHbIi (OHZ UHCTUTYTA

YuebHas taboparopust "KosebaHusi v BOJHbI"
YuebOHast maboparopus "OnTrKa v aToMHasi pu3nka'.
bubnmoTeunslit poHA UHCTUTYTa

PN

14. UTHBIE CBEJEHUSA 1 (MJ/IN) MATEPHAJIbI

14.1. Ilepeuenb o0Opazoeame/nbHbIX MeXHO/A02Ul, UCNO/Ab3yeMbIX nNpu  ocyujecmeseHuu
o0pa3zosamesibHO20 npoyecca no ducyun/auHe

Ha JIEKLIUAX YU CEMHUHAPAX TMOCTOAHHO HCITOIB3YIOTCA C/IeAYyHoLHe MHTE€PaKTUBHBIE METO/bI 06yLIEHI/I$II
AUCITYT, IPYIIIIOBasd AUCKYCCH, ,I[66(:1TBI, MO3TOBOM HITYDM, HpO6JIeMHaH N UHTePAKTUBHAA JIEKIIUN.
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14.2. dopmbl opezaHuzayuu camocmosimenabHoli pabombl obyualowjuxcsi (membl, 8bIHOCUMbIE 0/151
camocmosimenbHO20 U3ydeHUsl; 60Npocbl 0/7151 CAMOKOHMPO/si; Munoeble 3a0aHusi 045
camonpoeepKu)

1. .A.CagenbeB. Kypc obieit pusuku. Tom 3. Ontika. AToMHasi pusrka. Pr3rka aTOMHOTO sifipa v
37ieMeHTapHbIX yacTvll. M.(DOTOHBI ¥ X CBOUCTBA,,CTp.444-452).

2. .A.CaBenbeB. Kypc ob6meii ¢pusuku. Tom 3. Ontuka. AtomHas ¢usmka. Pu3nka aTOMHOrO sifipa U
3/1IeMeHTapHbIX YacTull. M.(BOIpOCH!I /7151 CAMOIIPOBEPKY).

14.3. Kpamkuti mepMuHo/a02u4ecKutl €/108apb

ABTOKO/Ie0aHMsA — OSTO He3aTyxalomye Koje0aHWs 1O [€MCTBUEM TIOCTOSTHHOM — CHJIBI.
Hesatyxatomue kosebaHusi B aBTOKO/ieOaTe/lbHOW CHCTeMe TOJep>KUBAIOTCSl 3a CUeT WCTOYHMKA
SHepruu, TIOJKIUaeMOro B HY)KHbie MOMEHThI BpeMeHM K KosiebarenbHOW cucTeMe (MasiTHUKY,
KosiebaTeTbHOMY KOHTYDY U TIp.) uepe3 KJiaraH, Pery/JupyroIiyii MOCTYT/IeHHe SHePTHH B 3Ty CUCTEMY.
Posib K/1ariaHa MOXKeT UrpaTh, aHKePHBIM MeXaHW3M B yacaX, pajiioJiaMIia, TPaH3UCTOp U Ip.bueHusiMu
Ha3bIBaeTCSl pe3y/abTaT CIAMKEHHWs [BYX KojebaHui OMM3KMX 1O dYactoTe (®1 ® ®2), UMEIOIIUX
OJJMHAKOBYI0 aMIUTUTYZy U TIPOUCXO/SAIINX B OJHOM HarpaB/ieHUU. breHus UMeIOT BUJ, CUHYCOW/bI C
Me/IJIeHHO MeHSIIOLeNCs aMIUTUTYoN. BBIHY)KJeHHbBIMU Koyie0aHHSIMU Ha3bIBAIOTCSl He3aTyxXarolue
Ko/ie0aHus TIOf, JeMCTBHEM TEePUOJUUECKU MEHSIOIENCs BhIHY)KJaroIlel cubl. AMIUIUTYa U dasa
BLIHY>K/IeHHBIX Koie0aHU 3aBUCST OT YaCTOThI BEIHY>K/JaroIIel CUIbl (CM. Tak>ke Pe3oHaHC).
KonebaHusl, aMIIuTyla KOTOPbIX C TeUeHHWEM BpeMeHH yMeHbllaeTcsl. [IpUuMHa 3aTyXaHUs
00yC/1aBNIMBaeTCs CUIaMU, TOPMO3SIIIIMU [IBIYKEHHE.
Koniebanus — 3TO MepUOAUYECKH MOBTOPsIOLIUecs ABMKeHus. KosebaHus, omMchbIBaeMble 3aKOHOM
cuHyca X = A sin (ot + @) wiM KocuHyca X = A cos (ot + @), Ha3bIBAKOTCS FapMOHWYECKUMHU.
BenuuuHa, crosiias T10J, 3HAKOM TapMOHUYecKoW GyHKIuM (wt + @), Ha3biBaeTcs (a3oi;
Ha3bIBaeTCsl KPYroBoHW (WM LUKIMUYECKOW) 4YacTOTOM; () — HauanbHOM (a3oii. Kosmebanusi pasHoi
TIPUPO/IbI OTTMCHIBAIOTCS MaTeMaTHUeCKH COBePIIIeHHO OAMHAKOBO.
Ko3ddumuenTom 3aTyxaHusi Ha3bIBaeTCs BeJMUMHA, XapaKTepu3ylollas CKOPOCTb YObIBaHUS
aMIUTUTY/bl 3aTyXaloU[UX KojieOaHWi. AMITIMTY/A OMNpeeseTcs SKCIOHEHIMATbHBIM MHOXXHUTEeM
e, YeM Oorbliie o, TeM OBICTPee 3aTyXaroT KoieOaHus.
JlorapuMUUuecKUM  J1eKpEMEHTOM  KojieOaHWsI Ha3bIBAaeTCs HATypasbHbIM  JjiorapudM  ABYX
MOC/Ie/IOBaTeIbHBIX aMITIUTY, 3aTyXalol[ero KoaebaHus.
MareMaTH4YeCcKUi MasiTHUK - MeXaHUUecKast KojiebareibHasi CUCTeMa, COCTOSIIasi U3 MaTepyabHOU
TOYKH, TIOJBEIIIeHHON Ha TOHKOW, HeBeCOMOW W HepacTSDKUMOM HUTH WX Ha HEBECOMOM CTep)KHe B
ToJie CUJ TsDKeCTH. [lepros MasbiX KojiebaHWM MaTeMaTUUeCKOTO0 MasiTHUKA He 3aBUCUT OT aMILIATY/IbI
u onpegenseTcs 1o gopmysne: T = 2nvl/g.
MexaHnueckue KojebaHWs - 00safaroiiyie TepUOAMYHOCTBI0 OTK/IOHEHHWS Tela OT TIOJIOKEeHUs
paBHOBecusi. Bo30yxeHWe He3aTyxaloluX MeXaHUYeCKuX KojebaHWM TPOUCXOAUT TIyTeM
BO3/IeHICTBUS Ha Kosie0aTeIbHYI0 CUCTEMY TTOCTOSTHHOM WJTH TTePeMEHHOMN CHJTBL.
Pe3oHaHCOM Ha3bIBaeTCs siBieHHe Pe3KOro BO3PACTaHWs aMIUIUTYAbI BBIHYKAEHHBIX KoieOaHUW mpu
COBIIAZIEHUH YaCTOThI BBIHY)KJAIOIe CHIbI M YaCTOThl COOCTBEHHBIX KojieOaHMI KosiebaTe/bHON
CUCTEMBI.
®urypsl JIuccaky — pe3y/ibTaT CIAOKEHUS ABYX MePHeHAUKY/ISPHBIX Ko1e6aHull, 4aCTOThl KOTOPBIX
OTHOCSITCSl KakK Liesible urcaa. PUrypbl MOXKHO TIOJyUMTh Ha 3KpaHe ocuusuiorpacga. [Ipocreliieit
¢urypoii Jluccaxky SIBASIeTCS OKPY)KHOCTb, KOTOpasi TOJy4yaeTcsi TP  CJAOKEHHH JBYX
TneprieHIUKY/ISIPHBIX KoyleOaH! M OIMHAKOBOM YaCTOThI M aMIUIUTY/AbI, CABUHYTHIX 110 (ha3e Ha T1/2.
du3nuecKuii MasATHUK - abCOJIFOTHO TBepoe Teslo, UMelollee OCh BpaileHus. B mone TsaroreHus
(bu3nyeckuii MasITHUK MOXXeT COBepIIIaTh KojiebaHusi 0KOJIO TIOJIOXKEeHHUsT paBHOBECHS, TIPU 3TOM MacCy
CUCTEMBbI HeJb3sl CUMTATb COCPEAOTOUEHHOW B OfHOW Touke. Ilepwios KosebaHWM (U3HUUeCKOro
MasiTHMKa 3aBUCUT OT MOMEHTa UHepL{MU TeJla U OT pacCTOSIHUS OT OCU BpallleHHs [J0 LieHTpa Macc.
«OnTuKa»
AOCO/TIOTHBIN MOKa3aTe/Ib MPe/IOM/IeHUsI CBeTa - OTHOIIIeHWe CKOPOCTH CBeTa B BaKyyMe K (ha30Boi



CKOPOCTH CBeTa B JIJaHHOW cpefie. AOCOJIOTHBIN TIOKa3aTesb TPEJIOM/IEHHUS] CBeTa TOKA3bIBAe€T BO
CKOJIBKO pa3 CKOPOCTh CBeTa B BaKyyMe Oosiblile CKOPOCTH CBeTa B IaHHOM cpefie.

AHa/mM3aToOp MNOJAPU30BAHHOr0 W3/JIy4YeHUs] - YCTPOMCTBO, C TIOMOLIBIO KOTOPOTO MOXKHO
00Hapy>KUTb TIOI0)KeHHe TI/I0CKOCTH Tonsipu3anuu ceeta. CM. Taxoke ITonsipuzamop.

BupauMoe u3iyueHue - 3/1eKTPOMarHUTHOE M3/y4yeHUe, BbI3bIBalOlllee 3PUTE/IbHOE OIlyIleHhe |
3aHUMarolee yvactok crekrpa or 380 go 780 HM. CBeToOBble W3/yueHUs PasIUYHBIX YaCTOT
BOCIIPUHUMAIOTCS UeI0BEKOM KaK pasHble LiBeTa.

I'eomeTpHueckasi oNITHKA - paszie/l ONTUKKM, B KOTOPOM M3Y4arOTCsl 3aKOHBI paClIpOCTPaHeHHs CBeTa B
Mpo3pauHbIX CpefjlaX, OCHOBAHHbIE HA TpeJCTaBAeHUU O CB8emosblx AyuaX. OCHOBHBIMU 3aKOHAMU
2eoMempuueckoli ONMuKuU SIBIISTFOTCST:

- 3aKOH NPSIMONUHELIHO20 pachpocmpaHeHus ceemd;

- 30KOH He3a8UCUMbIX C8eMmOoBblX NYUKOS;

- 3aKOH OMPAX}CeHust;

- 30KOH Npe/IOMAEHUS.

BosiHoBas onTHKa - pa3jiell ONMmuKu, W3ydaroll[uii SIBJeHHUs], B KOTOPbIX IPOSIB/SIETCS BOJTHOBbIE
CBOMCTBa cgemd.

TI'onorpaguss — crnocob mnonyueHusi 0O6BEMHBIX U300paXkeHWI TMpeJMeTOB Ha (OTOIIACTUHKE
(ronorpamMmMe) Mpu TMOMOLIM KOT€pPeHTHOrO H3/yueHUs Jiasepa. 'ojorpamma ¢UKCHpyeT He camo
n300pakeHue MpeaMeTa, a CTPYKTYPY OTPa)KeHHOW OT Hero CBETOBOU BOJIHBI (ee aMIuUTyAy U (da3y).
Jlnist mosyueHunsi TOJI0rpaMMbl HeoOXoAuMo, 4To0bl Ha (oTorpaduueckyro MIaCTUHKY OJHOBPEMEHHO
TOTa/ I /IBa KOTePeHTHBIX CBETOBBIX IMyuKa: MpeJMeTHbIM, OTpa)KeHHbI OT CHUMaeMOro o0beKTa, U
OTIOPHBIN — IPUXO/SAIINI HeroCpeCTBeHHO OT j1a3epa. CBeT 000X MyYKOB UHTepdepHupyeT, co3aBast
Ha IJIaCTUHKe yepe/loBaHHe OueHb Y3KHMX TEMHBIX U CBET/bIX MOJ0C — KapTUHY UHTep¢epeHuyd. Ha
JKCIIOHMPOBAHHOM TakuM 00pa3oM ¢ TIPOSIBJIEHHOW IUIACTUHKE OTCYTCTBYyeT —Kakoe-rbo
n300pakeHre, HO ero B 3alIM()POBAHHOM BUJE COJEPXKUT CUCTeMa WHTep(depeHIIMOHHBIX Tosioc. Ecu
rojiorpaMMy TPOCBETUTb, KaK [HMAllO3UTHB, Ja3ePHBIM CBETOM TOW JK€ 4YaCTOThl, 4TO Obuia
WCII0/Tb30BaHa TIPU 3alMCH, BO3HUKHET «BOCCMAHOB/AEHHAs 20102pAMMa» — 00beMHOe n300pakeHue
CHATOTO TIPe/IMeTa, CJIOBHO BUCSILETO B TIPOCTPAHCTBe. MeHsisi TOUKY HaOJIFO[eHus, MO>KHO 3ar/IsiHy Th
3a MpeZiMeThl Ha [epBOM IJIaHe U YBUJIEThb [ieTa/ll, paHee CKphITble OT B3rsza, CBeT, Mpoxo/s CKBO3b
CHCTEMY UYepHO-0efbIX TOJI0C TOJ0TPaMMBbl, MCIBIThIBAeT AU(PAKLMI0 W BOCIIPOM3BOAUT BOTHOBOM
(bpoHT, ucxoauBILIMM OT cHATOrO npeagMeTta. CM. Takke KocepeHmHOCMb.

JilBoMHOe j1yuenpe/jiOM/IeHHe - Pas3fiBOEHHEe CBETOBOrO Jy4ya INPU NPOXOXKAEHWU uepe3 ONTHYeCKH
aHU30TPOIIHYIO Cpefly, BO3HUKAOLllee BC/IeCTBUe 3aBUCHMOCTH II0KasaTe/isi Ipe/IOM/IeHUs CBeTa OT
ero nojspusali. B 0JHOOCHOM [IBOSIKOIIDE/IOMJISIFOLLEM KpHCTasle, HamnpyuMep, B KpHUCTalle
WC/IaH/CKOTO 1MaTa, Majaroliyii Jlyd CBeTa paclleluvisieTcs Ha [Ba Jiyya, OOBIKHOBEHHbBIN WU
HeOObIKHOBEHHBIW, UMEIOLIe pa3Hble Nokazamenu npeaomaeHus v TIOSIpU30BaHHbIe B IBYX B3aHMHO
TIepIIeHJVKY/IPHBIX [IJIOCKOCTSIX.

Jucnepcusi cBeTa — 3aBUCMMOCTD (ha30BOI CKOPOCTU CBeTa OT YaCTOThI (M/U [I/TUHBI BOJIHBI).
Jucnepcus nmokasareJisi Ipe/IOMJ/IeHHs — 3aBUCUMOCTD I10Ka3aresist [IpeJIOMJIeHUs N OT YaCTOThI V.
JudpakyuoHHas pemierka - ONTHYECKOe YCTPOMCTBO, HMelollee OOJbIIOe UHC/IO  IIened,
paszesieHHbIX Herlpo3payHbIMK MPOMeKYTKaMU, Ha KOTOPBIX MIPOUCXOAUT Audpakiys ceeta. O6bIUHO
JudpakIMOHHAs pelleTKa TpeACcTaB/seT co00M COBOKYIHOCTh OOJIBILIOrO 4YWC/Ia Tapaie/bHbIX
LITPUXOB OJMHAKOBOW IIMPHHBI, HAHECEHHBIX Ha IMPO3pauHyl0 WM OTPa’Karolyl0 MOBEPXHOCTh Ha
OZJMHAaKOBOM PacCTOSIHUM JIpyT OT fApyra. JJudpakiiioHHas pelleTKa sSB/seTCsl OCHOBHBIM 3/1IeMEHTOM
MHOTUX CITeKTPa/IbHBIX TPUOOPOB.

Judpakuusa cBeta - OTKJIOHEHHE OT 3aKOHOB TeOMETPHUEeCKOM OMTHUKHU, BhIpakaroleecst B OrubaHnN
CBETOM MaJIbIX MpensATcTBUi. Judpaxiys HabmrofaeTcs pyU paclipoCTpaHeHUH CBeTa B CpeJie C pe3Ko
BbIP&KEHHBIMY HEOHOPOAHOCTSIMHU.

3akoH bprocrepa yTBepKzaeT, 4YTO IIpU MaJleHUU CBeTa Ha AU3/IKTPUUYECKOe 3epKaso I0f YIVIOM,
TaHr'eHC KOTOPOr0 paBeH OTHOCUTE/IbHOMY NOKa3amesaro npeaom/aeHuUs BTOPOM Cpefbl N0 OTHOLLIEHUIO
K TIepBOM, OTpaKeHHbIM /yu Oy/ieT TO/JHOCTbIO MOJSIPU30BaH B TJIOCKOCTH, TepreH/AVKY/IsIPHOM
TIJIOCKOCTH MaJieHus1

3akon Kupxroda yTBepkiaeT, UTO OTHOILIEHHE U3TyuamenbHOCMu r000ro (HeuepHOro) Tema K
K03((ULMEeHTy TOIVIOLeHHUs eCTh BeJIMUMHA OJMHAKOBas [/Is1 BCeX Tel W paBHasl M3/ydyaTelbHOCTU



YepHOTro Tesla MPUAHHON TeMIiepaType.

3akoH JleHapAa — OJuH W3 3aKOHOB BHelllHero cpomoacppekma: sHeprus (POTO3/IEKTPOHOB He
3aBHUCUT OT UHTEHCUBHOCTH CBETa, a 3aBUCUT TOJILKO OT YaCTOTBhI.

3akoH Mamoca - ¢Gu3MUeCKUd 3aKOH, COIJIACHO KOTOPOMY WHTEHCHMBHOCTH CBETOBOW BOJIHBI,
TIpoIIeAlllell noispu3amop W aHaaAu3amop, TIPOTIOPLIMOHA/MbHA KBaZipaTy KOCHMHYCa yIyia MeX[y
TJIOCKOCTSIMU TVIaBHBIX CeUeHHWH To/Isipu3aTopa U aHa/irM3aropa.

3aK0H He3aBHCHUMBIX CBETOBBIX NMYUYKOB - TIOCTYy/aT reoMeTpUYeckOol ONMTUKHU, B COOTBETCTBUHU C
KOTOpbIM: PacrmpocTpaHeHUe BCSIKOTO CBETOBOTO IyuKa B Cpefie He 3aBUCUT OT TOTO, eCTh JIU B 3TOM
cpefie Apyrue MyuyKyd CBeTa WK HeT.

3aKoH OTpa)keHHMs CBeTa - 3aKOH, OMNpeJessollvi B3alUMHOEe pACIO/IOKeHHe TMpU 3epKaJbHOM
OTPa)KeHUU TaZalolero U OTPaKeHHOro Jydyeid, a TakXe IepreHAMKY/spa, BOCCTAHOB/IEHHOTO K
rpaHUIle pa3ziesia JBYX Cpejl B TOUKe MajieHust: 00a yda U MeprieHANKY/ISp JIeXKaT B OFHOM TIOCKOCTH;
yTOJ NafleHusi paBeH YIy OTpaXkKeHusl.

3aKoH mpe/IOM/IeHHs CBeTa — OJWH U3 3aKOHOB TIeOMeTPUUeCKOW OINTHKH, COIJIaCHO KOTOPOMY
Na/Iarolui JIyy, JIy4 TpesioMJIeHHbIM U TeprieHAUKY/Isip, BOCCTaHOB/IEHHBIM B TOUKe TMaJieHust yda K
rpaHulie pa3jena AByX Cpe[l, JieXXaT B OFHOM MJIOCKOCTH; OTHOILLIEHHe CUHYCA yI/ia MaZileHusi K CUHYCY
yIJia TIpeJIOM/IeHHsl eCTb BeJIMUMHA TOCTOSTHHAsE JJIsi JaHHBIX JIByX Cpe/l U paBHasi OTHOCHUTE/IbHOMY
roKasaTesil0 MpesioM/IeHUs] BTOPOM Cpefibl TI0 OTHOLIeHut0 K TepBoi. CM. Takke ['eomempuueckas
onmuka.

3aKoH NPAMOIMHENHOr0 PpacHpoCTPaHeHHs CBeTa - TIOCTy/laT TeOMeTPUYeCKOW ONTHKH, B
COOTBETCTBUM C KOTODbIM B OJHOPOJHOM Cpefie CBeT pacrpOoCTpaHseTcs NPsSMOJMHeHO. 3aKoH
TMPSIMOJTMHEMHOT0 pacripoCTpaHeHUsi CBeTa sIBJIsIeTCs C/ie[iICTBUeM npuHyuna depma.

3aKo0H cMelleHUs YTBePIK/aeT, UTOo JJIMHA BOJIHBI, HAa KOTOPYIO MPUXOJUTCS MAaKCUMYM CITeKTPa/bHOM
TJIOTHOCTH U3/1yYame/ibHOCmu, 0OpaTHO MPOIIOPLIMOHAIbHA abCOTIOTHON TeMIiepaType, T. . MAaKCUMYyM
W3/Ty4eHHsI CMeIaeTCsl TIPY TIOBBIIIIEHUH TeMIlepaTypbl B 00/1acTb 60siee KOPOTKHUX BOJIH.

3akoH Credana-bonbiMaHa yTBepXKJaeT, UTO U3IyuameabHOCMb YEepHO20 mead TIPSIMO
MPOMNOPLIMOHA/IbHA YeTBEepPTOi cTerieHr abCOJTFIOTHOM TeMIiepaTyphl.

3akon CrosieToBa — OfWH U3 3aKOHOB BHeIHero ¢omosggexkma: (OTOTOK HaCHILEHUS TPSIMO
TMPOMNOPLIMOHA/IEH CBETOBOMY TIOTOKY.

N3nyuaTe/IbHOCTHIO Ha3bIBAeTCs MOJIHAsE MOLHOCTh (Ha BCEX 4YacTOTaxX W IO BCEM HarlpaB/IeHUsIM)
W3/TyyeHUsl C eJMHHLbl TTOBEPXHOCTU HarpeToro Tesa. V3/yuaTenbHOCTh 3aBUCUT OT TeMIlepaTypbl
Terna M OT Ko3(dulMeHTa TMOMOIIeHHs ero TMmoBepxHOCTH. CTapble Ha3BaHUSI 3TOW BEIUUYMHBI —
JHepreTHUeCKasi CBETUMOCTb WM JIy4eUCIlycKaTefbHasi CrHOCOOHOCTb. CM. Takke 3aKoH
Cmedgpana-bonbymana.

HuTepdepeniius cBera - onTUUeCKoe siBjieHWe, BO3HUKAalOIIlee MPU CJIOKEHUHU [IBYX WA HeCKOJIbKUX
KOTePeHTHBbIX CBETOBbIX BOJIH, JIMHEHMHO TIOJISIPU30BAHHBIX B OAHOW TUIOCKOCTU. MHTepdepeHIMs
ripe/icTaB/isieT cO00M yCTOWUMBYIO BO BpeMeHHU KapTHHY YCU/IEHHUS UK 0CIa0/ieHnsT pe3y/IbTUPYIOIINX
CBETOBBIX K0/IeOaHUH B pa3/IMUHBIX TOUKAX IMPOCTPAHCTBA.

HcTouHuK cBeTa - U3/lyuaTe/b 371eKTPOMarHUTHON SHEPruM B BUJUMOM YacTU CrieKTpa. VICTOUHUKU
cBeTa Tmojpa3zensitoTcsi Ha ecrectBeHHble (CosHue, JIlyHa U T.J.) M HUCKYCCTBEHHbIe (JIaMIIbI
HaKa/MBaHUsl, ra3opa3psijHble JlaMIlbl U Jp.).

KBaHTOBas onTHKAa — pa3/es ONTHUKW, U3yYalol[Ui sBJieHUs, B KOTOPbIM 00Hapy’>KUBAOTCSI KBAHTOBBIE
CBOWCTBA 3/IEKTPOMarHUTHOTO M3/lyueHUs (CBeTa). DTO mensnoeoe usiyueHue, pomosgpgekm, scppexkm
Komnmona v gp.

CNoBO  «KOTepeHTHOCTh» OyKBaJbHO 03HAUaeT «COIJIaCOBAaHHOCTHb». BOJHBI  Ha3bIBAOTCS
KOTepeHTHbIMU, eCJId pa3HOCTh (a3 Bo30yKJaeMbIX UMHU KoyiebaHWi B 000U TOUKe MPOCTPAHCTBA
0CTaeTCs MOCTOSTHHOM B TeueHHe BpeMeHU Habmozenus. CM. Takke MHmepgepenyus ceema.

Konbia HeloToHA - MHTep(epeHLMOHHas KapTHUHA, BO3HUKAIOIIas B MPOXOASLLEM WA OTPaKeHHOM
CBeTe B OKPECTHOCTH TOYKM COTPUKOCHOBEHUM BBIMYK/OW TMOBEPXHOCTH JIMH3bI CO CTEK/ISTHHOM
racTuHKou. Tlocse oTpakeHuWsi jiyuell Ha TpaHMLaX pasfiesia CTeK/I0 - BO3AYyX U BO3AYX - CTEKJIO
CBETOBble BOJHBI UHTeppepUpyloT U 00pa3yloT WHTephepeHLMOHHYI0 KapTMHYy B  BHUe
KOHLIEHTPUYEeCKUX KoJiel].

KoM0OuHanmuoHHoe paccesiHue CBeTa - siBleHNe N3MeHeHUsI YaCTOThI PacCesTHHOTO BeIljeCTBOM CBeTa.



B criekTpax KOMOWHAI[MIOHHOTO pacCesHHOTO CBeTa /i MOJIEKY/ HaO/FO[AlOTCs JOTIOHUTE TbHbIE
JIMHUM, YaCTOThl KOTOPBIX SIB/ISIOTCS KOMOMHAIMSMH YacCTOTHI MaZiaolero CBeTa M BpaljaTe/bHbIMU
4acTOTaMH MOJIEKYL.

JIa3zepsi (ot or mepBbix OykB aHr/. ¢passl Light amplification by stimulated emission of radiation) —
KBAaHTOBbIE T'€HepaTopbl CBeTa, MPUHLUI JelCTBUS KOTOPbIX OCHOBAH Ha SIB/IEHUM BbIHYKJEHHOIO
(CTUMY/IMPOBaHHOTO) W3/Ty4YeHusl. W3nyuenve J1a3epoB TOJISIPHU30BaHoO, obnazaer
MOHOXPOMAaTUUHOCTBIO, OO/bILION MOIIHOCTBIO B y3KOM CIEeKTpaJbHOM /varia3oHe W MaJiou
PacxoJMMOCTbIO CBeTOBOrO Iyuka. HaxoT mypokoe MpuMeHeHue B TeXHUKe U SKCIIepUMeHTabHOM
¢usuke.

OnTuka - paszen (pU3MKY, B KOTOPOM M3y4arOTCsl 3aKOHOMEpPHOCTH ONTUYEeCKUX SIBIeHUM, MpUpoja
CBeTa U ero B3auMO/elCTBYS C BellleCTBOM.

OnTuueckas aKTUBHOCTb - CBOMCTBO HEKOTOPBIX BeleCTB BpalljaTh IJIOCKOCTb MOJISIpU3aLin
MPOXOJAIIEro uyepe3 HUX IUIOCKOMO/ISIPU30BaHHOrO cBeTa. [Ipumepbl oNTHYECKW aKTUBHBIX BEILeCTB:
KBapll, KHHOBaphb, CKUIK/ap, paCTBOP caxapa B BOZe U Ip.

OnTHyeckasa AJWMHA MYTH - MPOU3BEJEHHWE MyTH CBETOBOrO Jyuya Ha I[I0Kasare/lb MpeioM/IeHUs
cpepabl. OnTMyeckast JylviHa MyTH YMC/IEHHO paBHA IyTH, KOTOPbIM MPOXOJUT CBETOBOM Jiyu 3a TO JKe
BpeMsl B BaKyyMe.

OnbiT FOHra - omnbIT 1o HWHTepdepeHLMM CBeTa OT JBYX TOYEUYHbIX WCTOYHMKOB, MOTyYeHHBIX
MPOMyCKaHUeM IyuKa CBeTa OT 00lljero MCTOYHMKA yepe3 ABa oTBepcTUs. OmbiT FOHra rospossiet
OLIeHUTb JJIVHY BOJIHBI /ISl pa3/IMUHbIX yUYaCTKOB CIIeKTpa.

OTHOCUTE/NbHBIN TO0KasaTe/lb Mpe/JOM/IeHHUs CBeTa - OTHOLIeHWe (a30BOM CKOPOCTU CBeTa B
1epBoil cpefie K (ha30BOM CKOPOCTH CBeTa BO BTOPOM cpefie. UHWCIEHHO OTHOCHTE/IbHBIM IOKa3aTesb
TIpeJIOMJIeHUs CBETAa paBeH OTHOLLEHUIO CUHYCA yIvia NafleHrst K CUHYCY yIvia [Ipe/iOM/IeHHUs.

Ilepuoa AM(pPaKIMOHHOM pelIeTKH - pPacCTOsiHUe MeXZAy CepeJuHaMU JBYX COCeIHHUX Iijesieid
IM(paKLMOHHOM peleTKu. [Ipyroe Ha3BaHue — I11ar WK NIOCTOSIHHAS peLleTKU.

I1N0CKOCTBIO I'/IaBHOT'O CeUeHUsl No/spu3amopa HasblBaeTCsl MJI0OCKOCTb, B KOTOPOM MOJISIPU30BaH
JIyd, TIPOLLEe/IININ 3TOT MOJISIPU3aTop.

IlnockocTh moApM3amMM - TUIOCKOCTb, B KOTOPOM KosebneTcsi BEKTOp HamnpshKeHHOCTU
3JIeKTPUYECKOT0 1101 1eKTPOMarHUTHOM (CBETOBOM) BOJIHBI.

ITornomeHue cBeTa - siBjieHHe 0C/Aa0/eHNsT IPKOCTH CBeTa IPU ero MPOXOKJEHHWH uepe3 BelecTBO
WU TIPU OTPa’K€HUM OT MOBEPXHOCTH.

ITokasaTenb Npe/iOM/IEHHsA CBeTa - Mepa ONTUUYECKON IJIOTHOCTU Cpefbl, paBHas OTHOLLIEHWIO
cKopocmu ceema B BaKyyMe K CKOPOCTU cBeTa B cpefie. [Tokasaresb npesioM/ieHust CBeTa 3aBUCUT OT
YacTOThl CBeTa U OT TIApaMeTPOB COCTOSIHUS cpefbl. PasmnuaroT abCoOmMOTHBIE W OTHOCUTE/bHBIE
TI0Kas3arey NpeioM/IeHUs.

IMonapusarop - mnpubop, mpegHa3HaueHHBIA [JIsT TIO/yYeHHs] TIOJIHOCTBIO WM  UYaCTUYHO
MOJIIPU30BAHHOIO  cBeTa. [llonpusaTop MOXKHO HCIOIb30BaThb B KauecTBe — aHA/IU3Aamopda
T0/ISIPU30BaHHOTO M3/TyUYeHUsl.

ITonsApusanusa cBeTa - OpUEHTALUs] BEKTOPOB HAaIpPsDKEHHOCTH /1EKTPUYECKOro IMoJii U MarHUTHOM
VH/IYKLIMY CBETOBOM BOJIHBI B TUVIOCKOCTH, TIePIeH/IUKY/ISIPHOM CBeTOBOMY y4y. OObIUHO MOJIsSpr3aLys
BO3HMKAeT MpU OTPaKEHWM U TpeJOM/IIeHWH CBeTa, a TakKe IPU pacrlpoCTpaHeHWH CBeTa B
aHU30TPOMNHOM cpejie. Pa3muyaroT IMHeNHY0, KPYTrOBYIO U S/UTMITUYECKYO M0JIIpHU3aLiMIO CBeTa.
IMonApoua - onTUyeckasi CUCTeMa, MpeJHa3HaueHHasi [jisl TIospu3aluu cBeTa. [IpescTapsier coboit
3/IaCTUUHYIO TUIeHKY, Ha KOTOpDYI0 HaHeCeHbl COOTBETCTBYHOLIUM 00pa3oM OpHeHTHPOBaHHbIE
MaJeHbKMe  KPUCTQ//IMKU  [BOSIKOTIpe/ioMJstollero  BewjectBa  (repamaruta).  [lonsipounp,
M3rOTaB/IMBaeTCss B BUJe CBeTO(MU/IBTPA, JMHEWHO IO/SPU3YIOLero NpOXOASLUNA Yepe3 Hero CBeT
(ZeweBbIN nossipuzamop).

IIpenomneHue cBera - siB/leHMe, 3aK/rOyaroleecss B M3MEeHEHMM HalpaB/ieHHs paclpoCTpaHeHWs
CBETOBOM BO/MHBI IpU Ilepexofie W3 OJHOW CpeAbl B [JpPYIYl0, OTIMYAIOLIYIOCS nokasamenem
npenom/aeHus ceema.

IIpusmou Hukons (W1v NpoCcTo HUKO/IEM) Ha3bIBaeTCSl NO/SPU3AMOP, TIPELJIOKEeHHBIN I0T/IaHACKUM
nwxeHepoM Hukonem. IIpuHLMN [eMCTBHUS HUKOAS OCHOBAaH Ha TOM, UTO OJUH M3 [JBYX
TO/ISIPU30BaHHBIX JTy4eli B OIHOOCHOM /IBOSIKOTIDE/IOMJISIFOILIEM KpUCTasiie (HeOObIKHOBEHHBIA WM



OOBIKHOBEHHBIH) BBIBOJUTCS WX WIPhI C TIOMOILBIO SIBJIEHHSI TIOJTHOTO BHYTPEHHETro oTpakeHHs. CM.
TaKxe /[8oliHoe yuenpenomieHue.

IIpuanun depma - NPUHLUI TeOMeTPUYeCcKOil ONTHUKH, COIVIACHO KOTOPOMY JIyU CBeTa, MPOXOASLIUMA
yepe3 /IBe TOUKH, HJET MeXJy HHMH II0 TaKOMY IIyTH, [/ TPOXOXKIEHUs KOTOpOro TpelOyeTcs
HavMeHblllee WM Haubosbliee (IKCTpeMajabHOE) BpeMsi M0 CPaBHEHHIO C APYTMMH BO3MOXKHBIMH
MyTSAMMU.

PaccesiHue cBeTa - OTK/IOHEHHe PACIIPOCTPAHSIOIIErocsi B Cpefie CBeTOBOTO MyYkKa BO BCEBO3MOKHBIX
HarpaB/ieHusiX. PaccesiHre cBeTa 00yC/IOB/IEHO HEOZHOPOAHOCTBIO CPe/ibl ¥ B3aMMO/IeHCTBHEM CBeTa C
YacTUI[aMU BellleCTBa, TIPM KOTOPOM U3MeHsIeTCsl HarpaBjieHWe paclpoCTpaHeHHusi, 4acToTa W
TJIOCKOCTD KOsleOaHWii CBETOBOM BOJTHBI.

PeHTreHoOBCKOe M3/IydeHUe — 371eKTPOMarHWTHOe M3/yueHue OueHb BBICOKOW YaCTOThl (UM OueHb
KOPOTKOH A/uHBI BomHel, A = 10* — 10° A. Otkpeito Hemenkum ¢usukom B. Pentrenom (1895).
Pa3nuuaT mopmo3HOoe U Xapakmepucmuyeckoe PeHTTeHOBCKOe W3/IydeHHe. B peHTreHOBCKOM
JluarnasoHe Ha MepeJHUM IJaH BBICTYNAKOT KBAaHTOBble CBOMCTBA 3/1EKTPOMAarHUTHOIO H3/Ty4YeHUsl.
HaxopuT 1IMpokoe rpuMeHeHWe B MeJuLMHe, B e(eKTOCKONUU, B CTPYKTYPHBIX MCCIe[OBaHUSIX U
Tp.

Pedpakiyusa cBeTra - HCKpUBIEHHWE CBETOBOTO Jiyua B Cpelle C HelpepblBHO MEeHSIOLUMCS
nokasamesnem npeaomaeHus ceemd.

TepMHHOM «CBeT» 0003HAUarOT He TOJBKO 6UOUMDILU C8em, HO W 3JeKTPOMarHUTHOe H3TydyeHHe
JPYr¥X [uana3oHoB (MH(pakpacHoe W ynbTpadHroieToBOe U3MydyeHre, peHMm2eHo8cKue ayyu). Takum
00pa3oM, 3TOT TePMUH UCIIO/b3yeTCs] KAK CAHOHUM BBIP)KEHHS «3/IEKTPOMarHUTHOE U3/TyueHue».
CBeTOBOM JIy4 - JIMHWS, BJO/Mb KOTOPOW pAacCIpOCTPaHseTCsl TMOTOK 3HEepPrud, MCIyILeHHbIN
UCMOYHUKOM ceemad. B mpo3pauHol 0JHOPOJHOM CpejJie CBETOBOM Jiy4 BCerja npsiMosiviHeeH. B cpege ¢
I7IaBHO M3MEHSIIOIIMMUCS ONTUYECKUMH XapaKTepUCTHKaMHU CBETOBOM /yd UCKpuB/seTcsa. CM. Takxke
Pecppaxyus ceema.

CkopocTh cBeTa B BaKyyMe - CKOPOCTb pacClpoCTpaHeHUs CBeTa B Bakyyme c = 299'792'458 wm/c.
CKopocTh CBeTa B BaKyyMe - TIpe/le/ibHasi CKOPOCTb paclpOCTpaHeHusi HOOBIX (HU3NUeCKUX
B3aUMO/|eHCTBUM.

TenioBoe HM3/lyyeHHe — 5TO 3/€KTPOMarHWTHOe W3/yyeHHWe HarpeThix Tes. 3aKOHbI TeryIOBOTO
n3myuyeHust 00bscHsIeT keaHmoeast meopusi M. ITnanka (1900).

TOpMO3HBIM PEHTTeHOBCKHM H3/IyUeHHMeM Ha3bIBaeTCsi KOPOTKOBOJIHOBOE 3/IeKTPOMAarHUTHOE
W3yuyeHre, BO3HUKAlOIlee B PEHTTeHOBCKOW TpPyOKe IpPU pe3KOM TOPMOXKEHWH JBIDKYIUXCS C
0O0JIBILION CKOPOCTBIO 3/IEKTPOHOB TMOBEPXHOCTBIO aHofa (aHTHKaroga). He 3aBUCHMT OT Marepuana
aHTHKaTOZaA.

Yros najeHus: — yrojq Mex/y TaJaoliiM JIyuoM U TeprieHAUKYy/IsIpOM, BOCCTAHOBIEHHBIM B TOUKe
naieHusl.

Yron mnpenomiieHHsi - YroJl MeXZAy TIpeJiOMJeHHbIM JIyuOM CBeTa U  T[epreHAUKY/ISpPOM,
BOCCTAHOBJ/IEHHBIM B TOUKe I1aJleHus1 (TpesIoM/IeHNs).

YpaBHeHue JHHINTeHHA /i1 BHeIHero ¢pomoaggekma mpenacTaBiseT coOOM CiefCTBHe 3aKOHA
coxpaHenwst s3Hepruu: hv = As + (mv%2) — sueprus ¢otona (hv) uger Ha coBepiiieHre paboThl BbIXOAA
(As) ¥ YaCTUYHO TIEPEXOAUT B 3HEPTUI0 (HOTO3IEKTPOHA (MVZ/2).

@DOTOHOM Ha3bIBaeTCsl KBa3MUacTHLa, BBeJeHHas [/s TOro, YTOObI OOBSCHUTH KOPITyCKYJsSIPHbIE
CBOWCTBA 3/IEKTPOMarHUTHOTO H3yueHUs. POTOHY NpUMUCHIBaeTCs 3Heprusi € = hv U umnynsc p =
hv/c, rme v — yacrora cBeTa, C — CKOPOCTb CBeTa B Bakyyme, a h = 6,62-103* [[x/c — nocmosiHHas

Ilnanka. POTOHBI — KBAHMbl 3M€KTPOMArHUTHOIO TOJs. 31eKmpomMdazHUmMHoe e3aumooeticmaue
OCyILeCTB/IsIeTCs IyTeM obMeHa hOTOHAMHU.
doToMeTpUYecKHe BeJIMYMHBI - CWIa CBeTa, OCBELIeHHOCTb, CBETOBOU IIOTOK, SIPKOCTB,

K03 dULIMEHT MPONyCcKaHUs U KO3(PhULIMEHT OTPayKeHHs.

@®0T03/IEKTPOHBI — 3/IeKTPOHBI, BEIPBaHHbIE CBETOM M3 MeTaslla IIpY BHelliHeM ¢pomosggexkme.
®oto3pdexToMm  HasbiBaeTCss  Ipynna  SBJAeHWM,  BO3HUKAIOIIMX  TpPH  B3aUMOZEMCTBUU
3/IEKTPOMarHUTHOTO HW3/IyueHUsi C BellleCcTBOM. Pa3nuuaroT BHelHWM (OTO3(QdeKT (BbIpbIBaHHE
3JIEKTPOHOB W3  MeTa/yla TpA  00/yueHWM), BHyYTpeHHHM  (oTtosddekt  (yBenuueHue
3/IEKTPOTIPOBOAHOCTA  TOJIYNPOBOJHMKA 1Tpu  0bOmyueHun) ©  ororasbBaHMYecKuii 3¢ dexr
(Bo3nukHOBeHne JO/IC mpu ob6ayueHuM p-n-niepexoga). PoroddhdekT 0OBACHIETCS Ha OCHOBE



KBAHTOBBIX TpefcTaBneHuid. [lepByto Teoputo BHeliHero ¢oro3ddekra co3man A.3uuHmreiiH (1905).
CM. YpaeHeHue DiiHwmeliHa 015 8HewHe20 (homosggekma.

XapakTepucTHUeCKOe peHM2eHOB8CKOe U3/yvyeHUe BO3HUKaeT TP JOCTaTOUYHO BBICOKOM
YCKOpDSIIOIIIeM HalpsDKeHWM Ha DPEHTreHOBCKOW TpyOKe. MexaHW3M CBOJUTCS K BBIPHIBAHUIO
3/IEKTPOHOB C BHYTPEHHHUX 3JIEKTPOHHBIX 000JI0UEK U K TIepexo/ly Ha 3TH MeCTa /IeKTPOHOB C JIPYTHX
obonouek aroma. CHeKTp TakKOro W3/iyueHHs JidHeWuaTbid. [losiBiisiercss Ha ()OHe CIUIOIIHOTO
TOPMO3HOTO PEeHTTeHOBCKOTO CIleKTpa Kak Habop CreKTpalbHbIX JUHUNA. 3aBUCAT OT Marepuasa
aHTHUKATo/a.

XpomaTruueckoil moJisipu3anyeil  HasbIBaeTCS COBOKYIHOCTb  SIB/IEHWM,  COMPOBOXKZAMOLLUX
rHTepdepeHIHI0 MOISIPU30BaHHOTO CBeTa (TI0sIB/ieHHe OKpacKU 3KpaHa).

YepHbIM Ha3bIBaeTCs UleaJM3UPOBAHHOE TeJlo, TIOIIoIaroliee BCHO MaZlaioliyl0 Ha ero MoBepXHOCTh
JHeprvI0. YCTapeBIllee Ha3BaHHWE YepHOro Tera — abCOMIOTHO uepHOe Teso. PeasbHblE Tenma He
SIBJISIFOTCSI YepHbIMU; TIOBEPXHOCTh, XOPOILIO IOIJIOLatollast CBET B BUAMMOM /iara3oHe, MOXeT T1/I0XO0
TIOTr7I01[aTh B MH(pPaKpaCHOM.

IddexkTom KomnroHa (1923) Ha3biBaeTCs yBenuueHUe [JIMHBI BOHBI PEHM2eHOBCKO20 U3/IyueHUsl
TPY pPacCeMBaHWM Ha JIETKWUX aToMax (Ha TMOYTH CBOOOAHBIX 37eKTpoHax). DddekT KomriToHa yierko
OOBSICHSEeTCS Ha OCHOBe KBAHTOBBLIX IIPe/JCTABIE€HHWI TyTeM TIPUMEHEeHUs] 3aKOHOB COXPaHEeHUsI
9HEepPryuy U UMITYJIbCa JIJIsi CUCTeMbI «DeHTTeHOBCKUM (DOTOH + 3/IEKTPOH OTJaum».

O¢ddexT PDapapes - BpallleHHe MJIOCKOCTU MOJSPU3aLIMM JIMHEHHO TO/SIPU30BAaHHOTO CBeTa TMpHU
TPOXOKJEHUU ero uepe3 BellecTBO, MOMeLeHHOe B MPOJ0JIbHOe MarHuTHoe mose. OTKPbUI sB/ieHUe
anruiickuilt  ¢usuk  M.@apageit  (1845). Dddekr chirpasm BakHYH polb B yTBEPXKEHUU
3/1eKTPOMarHUTHOM Teopuu cBeTa. [[IMpoKo NMpUMeHsieTCs B TeEXHUKe U B 9KCIIePUMEHTA/IbHOU (hH3UKe
(M3yueHue CTPYKTYpbI Bell|eCTBa).

15. OCOBEHHOCTUA PEAJIM3AIINN JNCIUIVINHBI /I THBAJIMAOB 1 JIAL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMM 31OPOBbA

B cooTBeTcTBUM C MeToAMUECKMMHU pekoMeHjarusMu MuHoOpHayku P® (ytB. 8 ampessi 2014 1. Ne
AK-44/05BH) B Kypce Mpe/io/iaraeTcst UCroab30BaTh COLMATbHO-aKTUBHBIE U PeIeKCUBHbIE METO/bI
00yueHUsl, TeXHOJIOTUU COLIMOKY/ILTYPHOW peabunuTauyu obyuvarormxcsi ¢ OB3 ¢ 1esiblo oKasaHus
TOMOIIU B YCTaHOBJIEHUU MTOTHOLIEHHBIX MEK/TMUHOCTHBIX OTHOLLIEHUM.

OOyyeHue JMI] C OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 3[I0POBbSI OCYIIECTB/SIETCS C y4eToM
VH/IUBU/IyabHBIX TICUXO(U3NUeCKUX 0COOeHHOCTel, a [yis WHBAIW/JOB TakXe B COOTBETCTBUM C
VH/IUBHU/Iya/IbHOM TIPOTPaMMOM peadUIMTal[ii MHBAIU/A.

Juisi M| ¢ HapylieHWeM C/Iyxa BO3MOXKHO TIpe/joCTaBjieHHe HWH(GOpPMalWM BHU3ya/lbHO (KpaTKUM
KOHCTIeKT JIeKL[if, OCHOBHAasi W JIOTIOJHUTE/IbHAs JIUTepaTypa), Ha JIEKIMOHHBIX M TPAKTUYeCKHX
3aHATHSAX ~ JIOMyCKaeTcsi TPUCYTCTBUE  aCCHUCTeHTa, a TaK JKe, CYpJONepeBOAUMKOB U
TU(JIOCYPI0TIEPEBOIUNKOB.

OL[EHKH 3HaHUH CTYAEHTOB Ha MPAKTHUYECKHX 3dHATHUAX OCYILIECTB/IAeTCA Hd OCHOBE ITMCbMEHHBIX
KOHCIIEKTOB OTBETOB Ha BOIIPOCKHI, IIMCbMEHHO BBITIO/THEHHBIX IMTPAKTUUECKUX BaﬂaHHﬁ.

Mokmaa Tak >ke MOXKeT OBITH TpefocTaB/ieH B MUCbMeHHOUM (opMe (B BHe pedepata), Ipu 3TOM
TpeOOBaHUSI K COJIePXKAHHIO OCTAIOTCS TEMH >Ke, a TpeOOBaHMs K KaueCTBY W3J/IOXKEHUsI MaTepuasia
(MOHATHOCTb, KaueCcTBO peud, B3aWMOJEWCTBUE C ayAuTopueld U T.J.) 3aMeHsIOTCS Ha
COOTBETCTRBYIOIIME TpeOOBaHMS, TIPEIbSIBIsIeMble K MUCbMEHHBIM paboTaM (KauecTBO O(OPMJIEHUS
TEKCTa U CIHCKA JINTepaTypbl, TPaMOTHOCTh, Ha/TMuKMe WTFOCTPAL[MOHHBIX MaTepHasioB U T.1.).

C y4yeToM COCTOSIHUSI 3[J0POBbsl TIPOCMOTP KWHOGMHW/IbMA C TIOC/AeAYIOIAM aHaIu30M MOXeT ObITh
TIpOBe/ieH ioMa (HaripyuMep, Tpy HeoOXOAUMOCTU JOTIOTHUTETbHOM 3BYKOYCH/TUBAIOIIel arimaparyphl
(HaymiHMKK)). B TakoM c/iydae CTy#eHT TMpefoCTaB/isieT MUCbMEHHBIM aHajv3, COOTBETCTBYHOLIUN
MIpebsIB/ISIEMBIM TPEOOBAHUSIM.

[TpomexxyTouHasi aTTecTalys J/s JIUL C HapyLLIeHUsIMU CTyXa MPOBOAUTCS B MUCbMEHHOU dopMe, TIpU
3TOM HCTIONB3YIOTCS O0ljie KPUTEPUM OlleHHWBaHWs. [Ipv HeoOXOJUMOCTH, BpeMsi TOATOTOBKH Ha
3aueTe MOXKET ObITh YBETUUEHO.



Ons jmi ¢ HapylmieHHeM 3peHHMs [IONyCKaeTcsl ayAuajabHOe TIpefocTaBieHre WH(OpMaLuU
(Haripumep, C UCMO/Ib30BaHKWEM MPOTrPaMM-CUHTE3aTOPOB peun), a Tak >Ke UCMO/Ib30BaHKe Ha JIeKLUSIX
3BYKO3aITUCHIBAIOIINX YCTPOUCTB (JUKTOPOHOB W T.A.). [ OMyCKaeTCs TPUCYTCTBHE Ha 3aHATHUSAX
accucTteHTa (TIOMOIIHHKA), OKa3bIBakOIero 00yJaruuMcst Heo0X0AUMYH0 TeXHUYEeCKYHO TIOMOIIIb.

OreHKa 3HaHUM CTYZIeHTOB Ha CEMUHAPCKUX 3aHATHSIX OCYLLECTB/ISIeTCS B YCTHOM (popMe (KakK OTBETbI
Ha BOTPOCHI, TaK M TIpaKTh4eckue 3afanusi). [Ipy HeoOxoauMocCTH aHanmm3a ¢GHUIbMa MOXKeT OBITh
3aMeHeH OIMCaHUEeM CUTYyallMd Me)KI3THUUeCKOTO B3auMOZeNCTBUs (Ha OCHOBE OIbITa PECIIOH/IEeHTa,
XyZ,0>)KeCTBEHHOM JIUTepaTypsl U T.[.), O3BOJISIOLIUM OLIEHUTh CTereHb C(hOPMHUPOBAHHOCTU HaBbIKOB
B/a/IeHHsI MeTOJaMM aHa/v3a W BbISIBJIEHUs CrelM(UKU (PYyHKLIMOHUPOBAHUSI M Pa3BUTUS TCUXUKH,
MO3BO/ISIIOIMMM  YUUTBIBaTh B/IMSIHME 3THUYeCKUX (pakTopoB. IIpy mpoBefeHWH NPOMEXYTOYHOM
arTecTallud JJisi JIML C HapylleHWeM 3peHHsi TeCTHpPOBaHUe MOyKeT ObITh 3aMeHeHO Ha YCTHOe
cobecezioBaHKe T10 BOTIPOCAM.

JIuna ¢ HapymwleHHWsIMH ONOPHO-/BUraTe/JIbHOr0 ammapaTta He HYXJAIOTCS B 0COObIX Qopmax
MpeJioCTaBeHns1 yueOHbIX MarepuanoB. OfHAKO, C YYeTOM COCTOSIHUSI 3[0POBbsI YacCTh 3aHSTHH
MOXeT ObITh peanM30BaHa [AUCTAaHIIMOHHO (Tipu TioMoiu cetu «MHTepHeT»). Tak, mpH
HEBO3MOKHOCTH TIOCEIIeHUs1 JIEKLIMOHHOTO 3aHSTUsl CTYAEHT MOKeT BOCIO/Ib30BaThCsl KPaTKUM
KOHCITEKTOM JIEKLIWH.

HpI/I HEBO3MO>XHOCTH TIIOCelleHHsA TIPpaKTUUYeCKOIro 3aHATUA CTyAeHT [OO/DKeH TIIpeJoCTdBUTh
MHMCBEMEHHBIN KOHCIIEKT OTBETOB Ha BOITIPOCKI, TMCbMEHHO BBITIOJTHEHHOE TIPAKTUYEeCKOe 3a/ilaHHE.

Hoknaz Tak >ke MoXKeT ObITh TIpeZioCTaB/leH B MUCbMeHHOU ¢opme (B BHUe pedepara), pyU 3TOM
TpeOOBaHMSI K COZIEP)KAHHIO OCTAIOTCS TeMHU >Ke, a TpeOOBaHMS K KaueCTBY W3/IO’KeHUs Marepuasa
(MOHATHOCTb, KauyecTBO peYd, B3auUMOJENCTBUE C ayauTopued U T. ) 3aMeHSIOTCS Ha
COOTBETCTByIOIIMe TpeOOBaHWs, TpeAbsB/seMble K MACbMEHHBIM pabdoTaMm (KauecTBO OQopMIIeHHS
TeKCTa U CIIMCKAa JIUTepaTypbl, FPAMOTHOCTb, HAaJTMUWe WITFOCTPALIMOHHBIX MaTepUasoB U T.A.).

[TpomekyTOoUHasi aTTeCTalysi AJIsl L] C HapyIIeHUsIMHA OTIOPHO-/IBUTaTeIbHOTO arrapara MPOBOJUTCS
Ha OOIUX OCHOBaHWSX, MPU HeoOXOAMMOCTU TIpoleypa 3auera MO)KeT ObITh peanr30BaHa
JMCTaHLMOHHO (HarpyMep, NpY MOMOLLM rporpammsl Skype).

171 5TOr0 MO J0rOBOPEHHOCTH C TIperofiaBaTesieM CTY[EeHT B OMNpe/ie/IeHHOe BPeMsl BBIXOJUT Ha CBS3b
JUTsT TIDOBE/IEHUSI TIPOLIeAyphI 3aueTa. B TakoM cC/ydyae 3aueT C/@aeTcsi B BUje cOOeceloBaHMS I10
BompocaM (cM. (popMbl TIPOBeZieHHUs] IPOMEKYTOUHOM aTTecTaliuu /ISl UL, C HapyILlIeHUsIMUA 3peHust).
Bompoc 1 mpakTHuueckoe 3aJjaHue BLIOUPAIOTCS CAMUAM TIPeTofiaBaTesieM.

[Ipumeuanue: ®OHABI OLIEHOYHBIX CpeZCTB, BK/KOYAIOIUE THUIIOBblE 3aJaHUS U METO[bl OL|eHKH,
KPDUTEPUH OLIeHWBAaHUS, TO3BOJISIIOIIME OLIEHUTh pe3y/lbTaTbl OCBOEHHS [JAHHOW JUCLUTIIUHBI
obyuarorumucs ¢ OB3 MoryT BXxoauTh B cocTaB PIT/l Ha TipaBax OTAe/LHOTO JOKYMEHTA.
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