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1. HEJIX U 3AJAYN OCBOEHM A JUCIIUITJIMHbI

IIe.m: H3YyYCHUA TUCHUIIJIHHDBI:

— OBJIaJCHHC 0a30BBIMH 3HAHUSIMU q)YHZ[aMeHTaJIBHLIX pa3aciioB (1)I/I3I/IKI/I, HGO6XOHI/IMBIMI/I JJI
OCBOCHU (1)I/I3I/I"IeCKI/IX OCHOB B JAJICPHBIX pCAKTOpax U MaTepuaiax,

3apaum u3ydeHusl UCHUIIHHBI:

— U3yYCHHE TEOpUH IO TeMaM: MEXaHHKa, JEMEHTbl PEISTUBUCTCKOM MEXaHUKU, KOJeOaHUS U
BOJIHBI;

— MoJIeKylsApHas (pu3MKa M OCHOBBI TEPMOJIMHAMMKH, HJIEKTPUUYECTBA W MAarHeTH3Ma, ONTUKU M
aTOMHOU (PU3HKHU;

— pa3BUTHE HABBIKOB PEILLIECHUS 3aja4 M0 JaHHBIM TeMaM;

— OCBOEHHE MOCTAaHOBKU U MPOBEACHUS (PU3NUECKUX IKCIEPUMEHTOB;

— TOJyYeHHUE MPAKTUYECKUX HABBIKOB 10 00pabOTKE M MHTEPIPETALMU PE3YIbTATOB SKCIIEPUMEHTOB
B IIPOLIECCE BBIMIOJIHEHUS 1a00paTOPHBIX padoT;

— Dpa3BUTHE KYJIbTYPbl MBIIUICHUS (CIOCOOHOCTH K O0OOOIIEHUIO, aHadu3y, BOCIPHUSATHUIO
uH(popManun);

— Ppa3BUTHE MPAKTHYECKUX HABBIKOB JJOIMUYECKH BEPHO, ApPTYMEHTHPOBAHO H SICHO CTPOUTH YCTHYIO U
MUCBMEHHYIO PEYb.

2. MECTO JUCIATILIMHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOT'PAMMBI (1anee
OIl) BAKAJIABPUATA

Jucuurnuna peanu3yeTcss B paMKax 00s3aTeIbHOM YacTU M OTHOCUTCS K €CTECTBEHHO-HAYYHOMY
MOJIYJIIO.

Jns ocBOeHUS TUCIHUIUTUHBI HEOOXOAMMBI KOMIIETEHIIMH, COPMHUPOBAHHBIE B paMKaxX H3yUeHUs
CICIYIOIINUX JUCIUIUINH: «MaTreMaTndecKuil aHaim3», «AHAIUTHYECKas TeoMeTpus», «JInHehHas
anredpay.

JIMCUUIUIMHBL W/MIM TPAaKTUKH, JUISI KOTOPBIX OCBOEHHE MTAHHOM JMCHUIUIMHBI HEOOXOJMMO Kak
npenuecTByouiee: «snepHas puznkay.

HucnurnnuHa uzyvaercs Ha 2 Kypce B 4 cemecTpe.

3. NEPEYEHb IIJIAHUPYEMBIX PE3YJbTATOB OBYYEHUS MO AWCHUIIJIMHE,
COOTHECEHHBIX C IINTAHUPYEMbIMH PE3YJIbTATAMU OCBOEHMA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

B pesynbrare ocBoenust OIl OakamaBpuara oOydaromMiCs JOJDKEH OBIAAETh CIEAYIOUIMMU
€3yJIbTaTaMu 00y4Y€eHUs MO JUCIUILIUHE:

Koanl HaumenoBanue Kox n HaumeHoOBaHNe HHANKATOPA
KOMIIeTeH Ui KOMIIETEeHIINH JOCTHKEHUS KOMIIETeHIMH
YKE-1 Crioco0€eH UCIIO0Ib30BaTh 3-VKE-1 3HaTh: OCHOBHBIE 3aKOHBI

3HAHUS €CTECTBEHHOHAYYHBIX TUCIUIUINH, METO/IbI
€CTECTBEHHOHAYYHbIX MaTeMaTUYeCKOro aHajin3a U MOJEIMPOBAHMS,
TUCITUTIIINH, TIPUMEHSITh TEOPETHYECKOTO M KCIIEPUMEHTATHHOTO
METOJIBI MATEMATHYECKOTO HCCIIeTIOBaHUS
aHanuza u MmogenupoBanus, | Y-YKE-1 YMers: ncnosb3oBaTh MaTEMaTHUYECKHE
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TCOPCTUUCCKOTO U
OKCIICPUMCHTAJIIBHOT'O
HUCCICIOBAaHUA B
IIOCTABJICHHBIX 3agadax

METO/Ibl B TEXHUYECKUX MPHUIIOKECHUSX,
PacCUYHMTHIBATh OCHOBHBIE YHCIIOBBIE
XapaKTEPUCTUKU CIyYalHbIX BEJIMYUH, PEIIaTh
OCHOBHBIE 33J]Ja4l MAaTEMAaTHYECKOH CTaTHCTHKH;
peniaTh TUMOBBIE PACUETHBIC 3a/1a4U

B-VYKE-1 Bnagets: MeTomaMu MaTEMaTHYECKOT'O
aHaJIn3a U MOJCIMPOBAHNUS;, METOJJAMHU PEIICHUS
3a/1a4y aHAJIM3a U pacueTa XapaKTEPUCTHK
(UBHYECKUX CHCTEM, OCHOBHBIMU IIPHEMaMU
00pabOTKHN AKCIIEPUMEHTAIBHBIX TAHHBIX,
METOJIaMH padOThI C IPUKIAIHBIMU
MIPOrpaMMHBIMH TIPOTYKTaMU

OIIK-1

Crioco0¢H UCIIOJIb30BaTh
0a30BbIE 3HAHUA
€CTECTBEHHOHAYYHBIX
JUCLMIUIMH B
npodeccnoHaTbHOMI
JESATEIbHOCTH, IPUMEHSTh
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICTUPOBAHUS,
TEOPETUIECKOTO U
AKCIIEPUMEHTAIBLHOTO
HCCIIEI0BAHUS

3-OI1K-1 3HaTh: 6a30BLIE 3aKOHEI
€CTECTBEHHOHAYYHBIX TUCIUIUINH, OCHOBHBIC
MaTeMaTHYECKUE 3aKOHBI; OCHOBHbBIC (PU3UYECKUE
SIBJICHH S, TIPOIIECCHI, 3aKOHBI U TPAHUIIBI UX
MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX
XHMHYECKHX 3aKOHOB U SIBJICHUI; METOIbI
MaTeMaTUYeCKOro MOJICITUPOBAHMS,
TEOPETHYECKOTO M IKCIIEPUMEHTAITBHOTO
HCCIICAOBAHUS

V-OIIK-1 YMmeTh: BHIABIATE
€CTECTBEHHOHAYYHYIO CYIITHOCTh MPOOIIeM,
BO3HHMKAIOIIHX B X0J1¢ Mpo(ecCHOHaTbHON
JIeATETLHOCTH, MPUBJICKATh JJI UX PEIICHUS
COOTBETCTBYIOIIUN (PU3UKO-MaTeMaTHUECKHMA
arrapar

B-OIIK-1 Bnagets: MaTeMaTU4YE€CKUM amnapaTom
JUTs1 pa3paboOTKK MOJIENEH MpOIecCOB U SIBIICHUH,
pEIICHUS TPAKTUYECKUX 3a]1a4

PO eCCUOHAIIBHON JIEATEIHHOCTH; HABBIKAMU
MCIIOJIb30BaHUsI OCHOBHBIX 00IIEe(U3NIECKUX
3aKOHOB ¥ MPUHIIUIIOB

4. BOCHIUTATEJBHBIN MOTEHIUAJ TUCIIUILIUHBI

TPYA0BO€ BOCIUTAHHE

rJ1yOOKOT0 TOHUMaHUS
COLIMAIBHON pOJIH

npodeccuu, MO3UTUBHON | 00IIenpoheCCHOHATBHOTO MOYJIS JUIS:
Y aKTUBHOM YCTaHOBKH
Ha [IEHHOCTH M30paHHOM | OTHOLIEHHsI K Mpodeccur HHKEeHepa

Hanpasaenusi/nenu 3agauu BOCIUTAHUSA Bocnurare/ibHbI NOTeHIHAT
BOCIIUTAHUS (kon) AMCLHUILINH
HNuTennexryajabHoe - popmupoBanue Hcnonb30BaHne BOCOUTATEIBLHOTO
BOCIIUTaAHHE KYJIBTYPbl YMCTBEHHOTO | OTEHIMAJIA JUCHUIUIIVH
Tpyna (B11) T'YMaHUTAPHOI'0, €CTECTBEHHOHAYYHOTO,
o0mienpodeccHoHaIbHOTO U
npoeccnoHaTbHOTO MOAYJIS IS
(hopMHUpPOBaHUS KYJIbTYPbl YMCTBEHHOTO
TpyZa MOCPEICTBOM BOBJICUECHHUSI
CTY/ICHTOB B y4eOHBbIE
HCCIIeIOBATENbCKUE 3a/IaHuUs, KypCOBbIE
paboThI U Ip.
IIpodeccnonanbHoe 1 - popMupoBanue 1. Vcnionp30BaHrE BOCIUTATEIBHOTO

nOoTCHIMala JUCIHHUITIIINH
€CTCCTBECHHOHAYYHOT'O U

- (opMHUPOBAHUS TO3UTHBHOTO




CHEUAIILHOCTH,
OTBETCTBEHHOT'O
OTHOILICHHUS K
npodeccuoHanbHOM
JeATEeTbHOCTH, TPYAY
(B14)

(KOHCTPYKTOpPA, TEXHOJIOTa), TOHUMaHUS
€e COIMaIbHOIN 3HAYMMOCTH U POJIU B
o0ImiecTBe, CTpeMIICHUS CIIE0BATh
HOpMaM PO ECCUOHATLHON ITUKU
MOCPENICTBOM KOHTEKCTHOT'O O0y4YCHHUS,
pelIeHsI TPaKTHKO-OPHUEHTUPOBAHHBIX
CUTYallMOHHBIX 33]a4;

- (hopMupoOBaHUS YCTOHYMBOTO HHTEPECA
K Mpo(heCCHOHAILHON JAEATEIbHOCTH,
CIIOCOOHOCTH KPUTHYECKH,
CaMOCTOSITENTbHO MBICIIUTh, IOHUMATh
3HaYMUMOCTbh MTPOPECCHU TIOCPEICTBOM
OCO3HAaHHOTO BHIOOPA TEMATUKU
IIPOCKTOB, BHIITOJIHEHHUS TIPOCKTOB C
MOCIIEAYIOMIEH TyOIHIHOMI
Ipe3eHTAIMeH Pe3yJIbTaTOB, B TOM YHCIIE
000CHOBaHHEM UX COIMAIBLHON U
NPaKTUYECKON 3HAYUMOCTH;

- (hopMHpOBaHHS HABBIKOB KOMaH/IHOM
paboThI, B TOM YHUCIIC peaTn3aiuu
Pa3IMYHBIX TPOEKTHBIX pose (Juaep,
UCIIOJIHUTEIIb, AaHAJIMTHUK U TIP.)
MIOCPEJICTBOM BBITIOJTHEHUSI COBMECTHBIX
IPOCKTOB.

2. Ucnonp30BaHuEe BOCIUTATEIBHOTO
NOTEHIMAIA JUCIUTUIAHBI
«DKOHOMHYECKHE U TIPABOBBIC OCHOBBI
MEIUIIUHCKON JIeATEIIBHOCTI Y,
«OKOHOMHYECKHE U TIPABOBBIC OCHOBBI
po(heCCUOHATTLHON e TSIILHOCTHY,
«YnpaBieHue, OpraHu3arvs u
TUTAHUPOBAHHE MTPOU3BOJICTBAY U JIP.
TUTS:

- (hopMupoBaHUS HABBIKOB CUCTEMHOTO
BUJICHUS POJIM ¥ 3HAYMMOCTH
BBIOpaHHOM Mpodeccuu B CoLUaIbHO-
HSKOHOMHYECKUX OTHOILEHUIX uepes3
KOHTEKCTHOE 00yUueHue

5. OFBEM JMUCHUIIVIMHBI B BAYETHBIX EJJMHUILAX C YKASAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BBIJAEJEHHBIX HA KOHTAKTHYIO PABOTY

OBYYAIOIIUXCA C HNPEINOJABATEJIEM

(II0 BHUIAM 3AHATHH) U HA

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCS

Bup patorsl

KoanuecTBO 4acoB Ha BUJI
padoThI O ceMecTpaM:

KonTakTHas padora o0y4yaommxcs ¢ npenojgasaresiem

AynuTOpHBIE 3aHATHS (6ce20) 96
B Tom umcrne:
JIeKyuu 32
npaKkmuyecKue 3aHsmusl 32
(u3 Hux 6 popme npaxkmuueckolu n0O20MOBKU)
J1a60pamopHvle 3aHAMUsL 32




(u3 Hux 6 popme npaxmuyeckoil n0OO20MoGKL)

HpOMe)KyTO‘IHaﬂ aTrecranus

B ToM umncie:

9K3aMeH 54
CamocrosiTesibHas padoTa 00y4aOIIMXCs
CamocTosiTe/IbHAs1 padoTa o0yyaumxcs (ecezo) 66
Bcero (uachbi): 216
Bcero (3aueTHble eIMHMILIBI): 6

6. COAEP) KAHUE JUCIHUIIJINHBI, CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM)
C YKA3AHHUEM OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHYECKHUX YACOB
W BUJ0OB YUEBHBIX 3AHATHUI

6.1. Pazoenst Oucyuniunsl u mpyooemMKoCmsd HO 6UOAM YUEOHBIX 3aHAMUIL (8 AKADEMUYECKUX UACAX)

Heneas| Ne HaumenoBanue pa3jaesia /TeMbl I CHUATIIAHbBI Buabi yueOHoii padoThI
n/n
Jlex|IIp|JIao|Bueaya|CPO
1-4 |1. |KoJsebaHusi U BOJTHBI 8 | 8| 8 - 20
1 |1.1.|KunemaTnka rapMOHMYECKUX KOJIEOAHUMN 111]1 - 4
2 |1.2.|CBo6onHbIe 3aTyXaromue Konebanus 1 (1)1 - 4
2 |1.3.|BeiHyXeHHBIE KONCOaHUS 2 |2 2 - 4
3 1.4.|PacnpocTpaHeHuu BOJIH B YIIPYToi cpenie 2 2|2 - 4
4  |1.5.|9OHeprernyeckue XapakKTepUCTUKH BOJIH 2 2|2 - 4
5-10 [2. |[OnTmka 8 18] 8 = 20
5 |2.1.|Uurepdepenuus ceera 1111 - 4
6,7 [2.2.|/ludpaxuus ceera 1 (1)1 - 4
8 |2.3.|[Tonsipusanus ceera 2 122 - 4
9  |2.4.|B3aumopeiicTBUE 2EKTPOMArHUTHBIX BOJIH C BemectBoM | 2 | 2| 2 - 4
10 |2.5.|TemmoBoe M3Ty4eHUE KOPITYCKYISPHBIX CBOHCTB 2192 2 - 4
U3JTydCHUS
11-16 [3. |AtomHas ¢pusuka 16 |16| 16 2 26
11 |3.1.|2nemenTtapnas 60poBcKasi TEOPHs aTOMa BOAOPOJAA 2122 - 3
12  |3.2.|BoiHOBBIE CBOICTBA MEUKPOYACTHI] 2 122 - 43
13 [3.3.|DneMeHThI KBAaHTOBOW MEXAaHHKU 2 12| 2 - 4
14 |3.4.|Vpasuenue llpenunrepa 4 |41 4 - 4
15 |3.5.|Atom BoOpO/Ia U BOJOPOAOIIOT00HBIE AaTOMBIL. ATOMBI 4 l4al 4 - 4
IIEJIOYHBIX DJIEMEHTOB
16  |3.6.|Cnun sekrpona. MHOTO2JIEKTPOHHBIE ATOMBI 2 2|2 - 4
16 |3.7.|ATOM B MarHUTHOM I10JIE 2 |2 2 - 4
Hroro 3a 4 cemectp 32 132 32 - 66
Bcero: 32 (32 32 - 66

Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue 3ansamus / cemunapsl, Jlab — nabopamopmvie 3aHAMUA,
Bueayo — eneayoumopnas konmaxmuas paboma, CPO — camocmosamenvnas paboma oo6yuarouuxcs,
11 — npaxmuueckas no02omogka.



6.2. Cooeprrcanue oucyuniuHnbvl, CHpYKmypuposantoe no pazoeaam (memam)

Jlexyuonnwii Kypc

Heneas

Ne

HaumenoBaHue pasjaesa
/TeMBbI JUCIHILIHHDLI

Conepxanue

1-4

1.

KoJe0anusa v BOJHBI

1

1.1.

Kunemaruka
rapMOHUYECKUX
KOJIeOaHui

Konebatenbubie apmxennsi. CoOCTBEHHBIE, BEIHYK/ICHHbIE
napaMeTpuieckue Konebanus. ABTOKOIeOaHusI.
I'apmonnyeckue konebanus. AMIUIMTY/A, 4acToTa, (asa,
nepuo Konebanuit. OnpeneneHne aMIuMTy sl 1 Gas3sl
rapMOHMYECKUX KOJICOAHW U3 HaYaIbHBIX YCIOBHI.
ITpencraBneHne rapMOHUYECKOr0 KOJIe0aHUs C TOMOIIBIO
BEKTOPHOM JarpaMMBl.

1.2.

CB00OOTHBIC 3aTyXalOMIUE
KoyebaHus

Crnoxenune xonebanuil o1HOTo HanpaBiIeHus. buenus.
CrnoxeHne B3auMHO NEPIEHIUKYIISIPHBIX KOJICOaHUH.
®urypsl Jluccaxy.

1.3.

BLIHY)K,I[GHHHG KoJIeOaHHUs

lapmonunueckuit ocumsTop. Kpazuynpyras cuna.
YpaBHEHHE rapMOHUYECKOT0 OcLWLIATOpa. Masnsie
KOJ1e0aHusl CUCTEMBI OKOJIO MTOJIOKEHUS PAaBHOBECHS.
DHeprusi rapMOHUYECKOI0 OCILIATOpa. Maremarnueckuit
1 GU3HYECKUN MasITHUKY.

14.

Pacnpoctpanenuu BoJIH B
yIpyrou cpene

VYpaBHeHHE COOCTBEHHBIX 3aTyXarOIIUX FAPMOHUYECKUX
Koje0aHu, ero pemeHrue. Anepuoinyeckoe JBUKEHHE.
XapakTepUCTUKH 3aTYXaOILEro rapMOHUYECKOTI0
OCIMJUIATOPA: aMILIUTY/a, IEPHO, KOIPPUIIUCHT
3aTyxaHus, JJorapu(pMUIECKUI JEKPEMEHT 3aTyXaHUs,
BpeMmsi penakcaiuu. JIoOpoTHOCTD.

1.5.

DHepreTU4ecKue
XapaKTePUCTHKHU BOIH

VYpaBHeHHE BbIHYXJICHHbIX KOJI€0OaHUH, €ro pelieHue.
[epexomnblii mporecc. AMILTUTY/Aa U HadaimbHas (asa
BBIHY)KJICHHBIX KosieOaHUH. SIBieHue pe3oHaHca.
AMIUTyAHbIE U (Pa30Bble pe30HAHCHBIE KpUBbIE. CBSA3b
JOOPOTHOCTH C MapaMeTpaMu pe30HAHCHOW KPHBOM.

5-10

Ontuka

.|uTepdepennns crera

I'maBHbIe 3Tanbl pa3BuTus puznyeckux reopuil. CeeroBas
BosiHa. CBeToBOI BekTOp. [IokazaTens mpenomiieHusl.
3aKoHbI TeoMeTpuYecKoi onTHKU. OnTryeckas AJuHa
nytd. [Ipuauun @epma. PopMyria TOHKOU JIMH3BL.
HNHTeHCHBHOCTD cBeTa. ECTECTBEHHBIN U MONSPU30BaHHBIN
CBET.

6,7

2.2.

Hudpakus ceeta

Wntepdepennus. [Ipunun [toitrenca. Sisnenne
nHTeppepeHIuu KorepeHTHbIX BosH. [upuna
UHTEP(PEPEHIIMOHHBIX [TOJIOC U PACCTOSIHUE MEXKIY HUMH.
KorepentHocth. CriocoOb! Habm01eHUS HHTEphEpEeHIINN
cBeta. 3epkana Openens. bunpuzma Openens.
WuTepdepennius npu oTpakKeHUH OT TOHKUX TJICHOK.
ITonock! paBHOM TONILKHBI U PABHOI'O HAKJIOHA.
Wurepdpepomerp MaiikenbcoHa.

2.3.

[Tonspuszanus ceera

[punnun Itoitrenca-®penens. Judppakuus Openens u
mudpakmus Opayrrodepa.




9  (2.4.|BzaumoneiicTBue 3onbl @penens. Judpaxuus Openens oT KPyrioro
3IIeKTPOMATHATHBIX BOJH ¢ |OTBEPCTHS U Kpyrioro skpana. ludpaxuus dpayrropepa
BEIECTBOM oT 1menu. MHoronyueBasi HHTeppepeHIusI.

HudpakuuonHas pemerka. /lucnepcus u paszpelaromas
cuia nupakiMoHHON pemmeTku. Judpakuns
penTreHoBckux ydeit. ®opmyna bparros-Bymnbda.
[TonsiTre o ronorpaduu.

10  |2.5.|TemmoBoe usnyuecuue Ionspusaropel. 3akon Mamoca. CTenenb NOIApU3aluy.
KOPIYCKYJISIPHBIX CBOjicTs |[1OMAPU3ALNS IPH OTPAKCHUH M IPEIOMICHUH. 3aKOH
M3ITydCHUS Bbprocrepa. [lonsgpuzanus npu JBOMHOM

nydenpenomiaeHnr. OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIN
ny4u. Bpamenue mnockoctu nonspuzanuu. S¢pdexrt
Keppa.

11-16 |3. |ATomHuas ¢u3nKa

11  [3.1.|DnementapHas GopoBckas | SAKOHOMEPHOCTH B aTOMHBIX CreKTpax. CrieKTpalnbHble
TeopHst aToMa Bogiopoa  |CCPHH BOJOPOHOIO aToMa.

12 |3.2.|BonmoBbIe cBOICTRA Crnekrpanbable TepMbl. @opmyna bansmepa. OnbITh 110
MHKPOYACTHIL paccesnuro X-nydel. SInepnas monens aroma. Popmyiia

Pesepdopna. OnbiT panka-I'epra. [loctymnarsr bopa.
DneMeHTapHas 00OpOBCKasi TEOPHs aTOMa BOJOPOJIA.

13 [3.3.|9neMenTE KBAHTOBOIM I'nnoresa ae bpoild. DkciepuMeHTaIbHOE

MEXAHNKI JI0Ka3aTeJIbCTBO BOJHOBBIX CBOMCTB MUKpOUYacTUL]. OTbIT
JaBuccona u xepmepa. Judpaxius 3nekTpoHoB. OnbIT
bubepmana, Cymkuna u ®adpukanra. KopmyckysipHo-
BOJIHOBOH nyasin3M. COOTHOUIEHHE HEONPEAECIECHHOCTEN .

14  |3.4.|Ypasuenue llpemunrepa |I110ckas BonHa ne bpoiins. BonHosas byHKIH.

CraTtucTuieckuil XapakTep KBaHTOBOM MEXaHUKHU.
CBenieHus U3 TEOPUU ONEPATOPOB. SIBHBIN BUJ ONIEPATOPOB
BOKHEHIINX IMHAMUYECKUX NepeMeHHbIX. [Ipunnmn
cynepno3uiuu coctosinuid. [loctynaTel KBaHTOBOM
MeXaHUKHU. Beruncienue cpeinero 3HaueHus pusnueckon
BEJTMYUHBI. BBIpOXKAEHHBIE COCTOSIHUSL. Y CIIOBUS, IPU
KOTOPBIX HECKOJIBKO (PU3MYECKUX BEJIMYMH MOTYT UMETh
olpesiesIeHHbIE 3HAYEHHs B OJJHOM COCTOSTHUH.

15 |3.5.|ATom Bogopona u [110THOCTB BEPOSITHOCTH U MIJIOTHOCTH TOKA BEPOSTHOCTH.
BOJIOPOZOIIOI00HBIE YacTrna B 66CKOHEYHO IIyOOKO# 0JTHOMEPHOMI
aTOMBIL. ATOMBI IIIe/I0uHbIX | TOTCHIHAIBHOMW siMe. [IpoX oK ieHre YacTuIl Yepes
3JIeMEHTOR NOTEeHIUaNbHbIA Oapbep. TyHHEnnpoBaHue.

KBaHTOBOMEXaHMYECKOE 00BCHEHNE XOJIOIHOMN (T10JIeBOI
U aBTO3JIEKTPOHHOM) AMHUCCHH, & -pacniafa. CKaHUPYIOMIHH
TYHHEJIbHBI MUKPOCKOII. KBaHTOBBINM rapMOHUYECKHM
OCIIMJLIISATOP.

16  [3.6.|Crn smexrpoHa. KBaHTOBO-MeXaHNYECKOE ONMCAHUE BOAOPOJA U
MHOT03/IEKTPOHHEIE BOJOPOJONOA00HBIX aTOMOB. KBaHTOBBIE UnciIa 3JEKTPOHA
ATOMEI B aToMe. Cxema ypoBHEH. BO3HUKHOBEHNE CIIEKTPAIIBHBIX

cepuii. Toku B aroMax. MarHuTHBI MOMEHT aTOMa.

16 |3.7.|AtoM B MarauTHOM mone |ATOMBI HIETOYHBIX 371eMEHTOB. OCHOBHBIE PE3yIbTATHI

KBaHTOBON MEXaHUKH IS HIEIOYHBIX YJIEMEHTOB.
CrekTpaibHbIE 3aKOHOMEPHOCTH.
Ilpakmuueckue/cemunapckue 3ansamus
Hepneasn e HaumenoBaHue pasjaesa Conepsanmue
/TeMBbl 1M CHHIIJIHHbI




KoJsie0aHusi 1 BOJTHBI

.|Knnemarunka

TApPMOHHYECKHUX
KoJIeOaHuit

Konebarenbublie nemxenusi. COOCTBEHHBIE, BHIHYX/ICHHBIC
napameTpudeckue konebanus. ABTOKoieOaHus.
["apmonmnueckue kojaebaHus. AMIUIMTY/A, 4acToTa, (asa,
nepuoJ kosnedbanuil. OnpeneneHue aMIIUTYAbl U (a3bl
rapMOHUYECKUX KOJeOaHHI U3 HA4alIbHbIX YCIOBHI.
[IpencraBiaeHne rapMOHNYECKOr0 KOJIeOaHHsI ¢ IOMOILIbIO
BEKTOPHOM AvarpaMMbl.

1.2.

CBoOoiHBIC 3aTyXaroImue
KoseOaHus

CnoxeHue KonebaHuii oqHOTO HamnpapyieHus. bueHusl.
CrnoxeHne B3auMHO TIepIEHINKYISPHBIX KOJICOAHUH.
®urypsl Jluccaxy.

1.3.

BBIHY)K,I[CHHBIG KOJIeOaHMs

I"apmonmueckuit ocumsuisitop. Ksazuynpyras cuna.
VYpaBHEHHE rapMOHUYECKOr0 OcCUMIUIsITOpa. Masbie
KOJIEOaHHUsI CUCTEMBI OKOJIO TIOJIOKEHHUSI PABHOBECHS.
DHeprusi rapMOHUYECKOI0 OCLHUILIATOPA.
MaremaTHuecKuil 1 GU3NIECKUN MAsITHUKU.

1.4.

Pacnpoctpanenuu BoJH B
yIpyrou cpene

YpaBHeHUE COOCTBEHHBIX 3aTyXaIOIINX TAPMOHUIECKUAX
KoJIeOaHUH, ero peuieHrne. Anepuoindeckoe JIBUKEHUE.
XapakTepUCTUKH 3aTyXaloIlero rapMOHUYECKOT 0
OCLMJIIATOPA: aMIUINTYAA, Hepuo, KO3 UIMEHT
3aTyXaHus, JIOTapu(PMUIECKUN JEKPEMEHT 3aTyXaHHs,
BpeMs penakcanuu. JJoOpoTHOCTb.

1.5.

9HepFeTI/IquKI/IC
XapPaKTCPUCTHKHU BOJIH

VYpaBHEHNE BBIHYXJICHHBIX KOJICOAHHI, €T0 pelieHue.
[TepexonHslii mpouecc. AMILUIUTYIa M HadanbHas Qasza
BBIHYK/ICHHBIX KOJIcOaHUU. SIBIeHNE pe3oHaHca.
AMITTUTYAHBIE U (a30BbIe Pe30HAHCHBIE KpuBbIe. CBA3h
JIOOPOTHOCTH C MapaMeTpamMu pe30HAHCHOW KPUBOM.

5-10

Ontuka

.|AaTepdepennns crera

I'maBHBIC ATanbl pa3BuTHs pu3ndeckux Teopuid. CBeToBast
BosiHa. CBeToBoii BekTop. [lokazarens npenomieHus.
3aKOoHBI reOMETpUUECKOM onTUKKU. OnTHyecKas AJIMHA
nyty. [Ipuannn depma. @opMyiia TOHKOW JIUH3HIL.
NHTeHcuBHOCTE cBeTa. ECTECTBEHHBIN U NOJISIPU30BAHHBIN
CBET.

6,7

2.2.

Judpakius ceeta

Wntepdepenuys. [Tpunun [oiirenca. SIBinenne
uHTep(epeHN KorepeHTHbIX BosH. upuna
UHTEPPEPEHIIMOHHBIX MTOJIOC U PACCTOSIHUE MEXKIAY HUMHU.
KorepentHocTs. CriocoOb! HaOM0AeHUS MHTEPhEPEHLINN
ceta. 3epkana @penens. bunpusma Openens.
WnuTepdepenius npu oTpaxkeHUH OT TOHKUX IJICHOK.
ITos10CHI paBHOM TOJIIMHBI M PABHOT'O HAKJIOHA.

2.3.

[Tonspusanusa ceera

[Tpuniun [Moitrenca-@penens. Judpakuns Openens u
nudpakius paynrodepa.

2.4.

BzaumoneiictBue
3JIEKTPOMAarHUTHBIX BOJIH C
BEIIESCTBOM

3onbl Openens. Audpakuus OpeHens OT Kpyrioro
OTBepCTHS U Kpyrioro skpana. Judpakuus @paynrodpepa
oT 1menau. MHoroxyueBasi HHTepQepeHIIHs.
HudpaxknuonHas pemeTtka. Jucnepcus u paspemaromnias
cuiia 1udpakMoHHOH pemmeTku. {udpakuus
penTreHoBckux ydeit. Dopmyna bparros-Bynsda.
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2.5.

TenoBoe n3iyuenue
KOPIYCKYJISIPHBIX CBOMCTB
U3ITy4YEHUS

[Tonstpuzatopsel. 3akon Mantoca. CTeneHp noJisipu3aliu.
[Tonstpu3anus npu OTpaKEHUU U TIPEIIOMIICHUH. 3aKOH
Bbprocrepa. [Tonsipuzanus npu ABOMHOM
nyuenpenomiiennd. OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIN




JTy4u. Bpamienue miockocty nossipusanuu. P hext
Keppa.
11-16 |3. |ATomHas ¢puznKa

11  |3.1.|DnementapHas 60posckas |3aKOH Kupxroda. PaBHoBecHas IIIOTHOCTH SHEPIrHH
Teopus aToMa Bojiopona | M31ydeHus. dopmyia Ilnanka.

12  13.2.|BomnoBsie cBOMCTBA 3akon Credana-bonsimana. KopnyckynsipHble cBoiicTBa
MHKPOYACTHIL uznyyeHus. orospdext. Onpit bore. doTonsl. Dddekt

KomnroHa.

13 [3.3.|9neMenTE KBAHTOBOI 3aKOHOMEPHOCTH B aTOMHBIX clieKTpax. CrieKTpajabHble
MEXAHUKH CEpUU BOJOPOIHOIO aTOMA.

14  |3.4.|Ypasuenue llpexunrepa |CHEKTpaibHbie TepMbl. Popmyia banemepa. OmnbITE 110

paccesiHuo X-nyden. Anepnas monens aroma. opmyna
Pesepdopna. Diiementapaast 00pOBCKasi TEOpHs aToMa
BOJIOPOJIA.

15 |3.5.|Arom Bogopona u I'unores3a ne bpoitnsa. DkciepuMeHTalIbHOE
BOJIOPOOIIOI00HbIE JI0Ka3aTeIbCTBO BOJIHOBBIX CBOMCTB MUKpoyacTull. OIbIT
aTOMBI. ATOMBI ILEJTOYHBIX HpBuccona u J[>xepmepa. Judpakius 31eKTPOHOB.
3IIEMEHTOB CooTHolIeHHEe HEONPEIeICHHOCTEH.

16  [3.6.|Crun s1ekrpoHa. [110THOCTD BEPOATHOCTH U IUNIOTHOCTH TOKA BEPOSTHOCTH.
MHOTO3/IEKTPOHHBIE YacTrua B 6eCKOHEUHO IITyOOKON OJJHOMEPHOM
ATOMBEI noTeHIMaIbHOH siMe. [IpoxokaeHne yactui yepes

NOoTeHUMaIbHBIN Oapeep. TyHHenupoBanue. KBaHTOBbIN
rapMOHUYECKUIN OCIMILIATOP .

16 |3.7.|Atom B MarauTHOM mone | KBaHTOBO-MEXaHHUYECKOE OMMCAaHKUE BOJOPOJA U
BOJI0POJONIOA00HBIX aTOMOB. KBaHTOBBIE UnCIIa 3IEKTPOHA
B aTroMe. Cxema ypoBHel. BO3HUKHOBEHHE CLIEKTPaJIbHBIX
cepuid. Toku B aroMax. MarHUTHbIM MOMEHT aTOMa.

Jlabopamopnvie 3ansamus

Hepnens|Ne |HaummeHoBaHMe pa3jieia /TeMbl JHCHHUIIJIHHBI Copep:xxanue
1-4 |1. |KoneGaHusi U BOJHBI
1 |1.1.|KuHemaTuka rapMOHHUYECKUX KOoJeOaHUH
2 1.2.|CBoOoiHbIE 3aTyXaomue KoneOaHus
2 1.3.|BeinykaeHnbie KosnebaHus
3 |1.4.|PacnpocTpaHeHuM BOJH B YIIPYToi cpee
4 |1.5.|DHepreTnyecKkue XapakTepUCTUKU BOJH
5-10 |2. |Onrtuka
5 |2.1.|UnTepdepenius cBera
6,7 |2.2.|ndpakuus cBera
8 |2.3.|Ilonsipusanus cBera
9 |2.4.|B3aumMoseiicTBHE JIEKTPOMArHUTHBIX BOJIH C BEHIECTBOM
10 [2.5.|TenyoBoe n3ay4eHNEe KOPIYCKYIISIPHBIX CBOWCTB M3JIy4EHHSI
11-16 |3. |ATomuas ¢u3uka
11 [3.1.|OnementapHas 60pOBCKas TeOpHs aTOMa BOJOPOa
12 |3.2.|BoiHOBBIEC CBOWCTBA MHUKPOYACTHI
13 [3.3.|DmemMeHThI KBAaHTOBOW MEXaHUKHU
14  |3.4.|Ypasuenue llIpenunrepa




15 |[3.5.|AToM Bogopoaa v BOJIOPOIOTIONOOHBIC aTOMBI. ATOMBI IIETOYHBIX
3JICMCHTOB

16  [3.6.|Cnus snektpoHa. MHOTO3JIEKTPOHHBIE aTOMBI

16 |[3.7.|ATOM B MAarHuTHOM MOJIE

7. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JJISA
CAMOCTOSTEJBHOMN PABOTHI OBYYAIOIIUXCS IO JUCIUILIUHE

1. JlaGoparopHblii MpakTHKyM 10 Kypcy «OO6mas ¢wusuka», paszaen «KomebaHus u BOJHBDY / MO
penakuueit Kyuepssoro C.U., Jleckunoii H.H. — O6uunack: UATD, 2009.

2. JlaGoparopHblii pakTHKYyM M0 Kypcey «OOmiast ¢usuka», pasnen «KonebaHus u BONHBD) / MOA
penakuueit TpositHoBa M.M. — O6HuHCK: TATD, 1998.

3. T'ypbuu A.®. Meronuyeckue yka3zaHUsl K BBITIOJHEHHIO JIAOOPATOPHBIX paboT 1o Kypcy «OOrmmas
busuka». — O6uuHCK: TATO, 1999.

4. Pyxmsana H.A., Tlpokypar T.3., CrankoBckuii A.1O. JIabopaTopHBIi MpakTUKYM 10 Kypcy «Oomas
busukay, pazuen «AtomHas ¢puszukay. — Ooaunck AT, 2005.

5. Kapmanor @.U., bpesranos A. Jlaboparopublii pakTHKyM 1m0 Kypey «OO0mas ¢usukay (pazmen
«AtomHas ¢usuka»). — Oouunck MUATO, 2015.

6. Pyxmana H.f., Makcumymkuna A.B. JlaGopaTtopHblii mpakTHKyM 1o Kypcy «OOmast ¢pusnkay,
pasnen «Onrukay. — O6HuHCK: UATO, 2014,

8. ®OHJ| OLEHOYHBIX CPEJICTB JUId TPOBEJEHUSA TEKVIIEA W
MPOMEKYTOUYHOI ATTECTALIMY OBYYAIOIMXCS MO JUCLHUATIIMHE

8.1. Csa3b medxncoy ghopmupyemvimu KomnemeHyuaMu U hopmamu KOHMPOAs UX 0C60CHUS

Ne | KonTpoJjupyembie NHaukaTop A0CTHKEHUS HaunmeHoBaHHe OLIEHOYHOTO
n/m | pasaesl (TeMbl) KOMMETEeHI[UH CpelacTBa TeKylleil u
AUCHHILTHHBI MPOMEKYTOYHOH ATTECTAIHH
Tekymas arrectanus, 4 cemecTp
1. | Koaedanus u 3-OIIK-1, Y-OIIK-1, B-OIIK-1 | KomnokBuym
BOJIHBI 3-VKE-1, V-YKE-1, B-YKE-1
2. | OnTuka 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 | KonTtpoasHas pabora

3-VKE-1, V-YKE-1, B-YKE-1

3. | AtomHas pusuka 3-0OI1K-1, Y-OIIK-1, B-OIIK-1
3-VKE-1, V-YKE-1, B-YKE-1

IIpomexxyTouHas aTTecTanus, 4 ceMecTp

DK3aMeH 3-OI1K-1, Y-OIIK-1, B-OIIK-1 | Dx3aMeHaIlMOHHBIN OUJIET

3-VKE-1, V-YKE-1, B-YKE-1

8.2. Tunoswvie KonmpoapHble 3a0aHUA WU UHbIE MAMEPUATbL, HEOOXO00UMDbLE 0714 OUEHKU 3HAHUIL,
YMEHUI U HABLIKOB, XAPAKMEPUYIOULUX IMANBL (POPMUPOBAHUA KOMNEMEeHY UL

@DOHJT OLEHOYHBIX CPEJCTB IO JAUCHUIIMHE OO0ECleYHBAaeT IMPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3ynbTaToB 00y4eHHs] (KOMIETEHIMH W MX WHAMKATOPOB) MOCPEACTBOM MEpONPUATUN TEeKylleH U
IIPOMEKYTOUHOM aTTECTAlUU 110 JUCLHUILINHE.

OueHounble cpeacTBa npuBeeHsl B [Ipunoxkennn «DoHT OLIEHOYHBIX CPEACTBY.

8.3. Memoouueckue mamepuanvt, onpeoensrouiue Npoueoypvl OUCHUBAHUA 3HAHUIL, YMeHUIL,
Ha6bIKO6 U (ulu) onvima OeAmenNbHOCHU, XAPAKMeEPUYIowux manvl GopmMuposanus
KomnemeHnuuil

Hrorosas arTecTanys 10 JUCHUILINHE SABISIETCS HWHTCIPpAJIbHBIM MTOKA3aTCJIEM KauCCTBA TCOPCTHUICCKUX
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U TMPaKTUYCCKUX 3HAHUI W HABBIKOB OOYYAIOMIMXCS MO IUCIUIUIMHE M CKJIAJBIBACTCS U3 OLEHOK,
MOJIyYEHHBIX B XO/I€ TEKYIIEeH U MPOMEKYTOUHOM aTTEeCTAIUH.

Texy1as aTTecTalnys B CEMECTPEe MPOBOJUTCS C LIENbI0 00eCTIeueHHsI CBOEBPEMEHHOM 00paTHOM CBS3H,
JUI KOPPEKLMH 00yUYeHMsI, aKTUBU3ALIMH CAaMOCTOSATEIbHOM pabOThl 00yUYarOIMUXCsl.

HpOMe)KYTO‘-IHaH arrecCTaud npcAHasHa4YCHa JJId 00BEKTHBHOIO TOATBCPKIACHUA KW OLCHUBAHUA
JOCTUTHYTBIX PE3YyJIbTATOB 06yLICHI/I$I II0CJIC 3aBCPUICHUA U3YUYCHUSA JUCIUITIIINHEBIL.

Texyias aTTecTanus OCyIIECTBISAETCS /1Ba pa3a B CEMECTP:

e xouTpodbHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcss B RJIEKTPOHHYIO BEIOMOCTh HE IO3/IHEE 8
Helenu ydeOHoro cemectpa. BkiouaeT B ce0si OLGHKY MEpPONPUATUN TEKYIIEro KOHTPOJIS
ayIUTOPHOM ¥ CAMOCTOSTEIILHON pPabOThl 0OydYarIerocs 10 pa3aeiaM/TeMaM Yy4eOHOM
JUCIHUILIMHEL ¢ 1 o 8 Henemto yueOHOro cemecrtpa.

e xoHTpodbHas Touka Ne 2 (KT Ne 2) — BeIcTaBisieTCs B AJICKTPOHHYIO BEJOMOCTh HE To3/aHee 16
Henlenu ydeOHOro cemectpa. Bkiouaer B ce0si OLIGHKY MEPOINPHATHN TEKYIIETO KOHTPOJIS
ayIUTOPHOM M CaMOCTOSITENIbHOM paloThl oOydaromierocs IO pas3jeliaM/TeMaM Yy4eOHO
JUCHUILTUHBI ¢ 9 o 16 Henemto yueOHOro cemectpa.

PGSyJ'IBTaTBI TCKYIJ_IGI‘/'I n HpOMGX(YTOQHOﬁ aTTeCTaluu IIOABOOATCA IIO HIKAJIC 6aHHbHO'pCﬁTHHFOBOﬁ
CHUCTCMBI.

JTan peMTHHrOBO#M cHUCTEMBbI / Henenn Bana
OueHo4HOE CPeaCcTBO My Maxcimym

Tekyiasi aTTecTanus 1-16 36 60
KonrpoabHas Touka Ne 1 7-8 18 30
Konnoxeuym 7 18 30
KonrposbHnas Touka No 2 15-16 18 30
Koumponvnas paboma 16 18 30
IIpomexyTouyHas aTTecTanus - 24 40
DK3aMeH -

IK3ameHayuoHHblll Ourem - 24 40
HUTOI'O no xucuuminHe 60 100

* MuHUMaIbHOE KOJMYECTBO 0aUIOB 32 OLIEHOYHOE CPEACTBO — ATO KOJIUYECTBO OANIIOB, HAOpaHHOE
oOydJarmuMcsi, TP KOTOPOM OIEHOYHOE CpPEACTBO 3aCUMTHIBACTCS, B MPOTUBHOM Cllydae
06yqa101111/11‘/'1csl JAOJDKCH JIMKBUIAUPOBATH MOABHUBIIYIOCSA aKaACMHUYCCKYIO 3aJO0JKCHHOCTD IO TeKYHIGI\/JI
WM IPOMEXYTOYHOM arTecTanui. MUHUMaIbHOE KOJIMYECTBO OAIIIOB 32 TEKYIIYIO aTTeCTAIUIO, B T.U.
OT/IENTbHOE OIIEHOYHOE CPEJCTBO B €€ COCTaBe, U MPOMEKYTOUHYIO aTTecTanuto coctaBiseT 60% ot
COOTBETCTBYIOIIUX MaKCUMAIbHBIX OAJIOB.

CTyneHT cunTaeTcs aTTeCTOBAHHBIM 110 pa3Jieny, 3a4eTy WU 9K3aMeHy, €CJIi OH Habpai He Mmenee 60%
OT MaKCUMaJbHOTO 0aa, MpeayCMOTPEHHOTo paboyeil mporpaMMoi.

CtyneHT MOXeT OBITh aTTECTOBAaH IO JUCUUIUIMHE, €CIU OH aTTeCTOBAaH MO KaXIOMY pasneny,
3aueTy/9K3aMeHy U €ro CyMMapHbIi 0at cocTaBisieT He MeHee 60.

Onpeoenenue 6onycoe u wimpagos

Bonychl: moompureabHble OaNJIbl CTYICHT MOXKET MOTYYHTh K CBOEMY PEHTHHTY B KOHIIE CEMECTpa 3a
MPUCYTCTBUE HA JICKIUAX, MPAKTHUECKUX U JIAOOPATOPHBIX 3aHATUSAX U AKTUBHYIO U PETYJISAPHYIO
paboTy Ha 3aHATHUSX.

bonyc (mpemuanbHble Oayuibl) HE MOXET IMpEBBILIATh 5 0auioB, BMECTe ¢ OayulaMu 3a TEKYIIYIO
aTTecranuio — He 6onee 60 OanoB 3a cemecTp.

8.4. lllkana ouenku 00pa3o6amenbHbIX 00CMUNCEHUT
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WToroBas arTectaiys Mo JUCHUILIHHE orleHnBaeTcs o 100-0amipHON mIKane U MpeiCTaBIsIeT CyMMY
0aoB, 3apabOTaHHBIX CTYJEHTOM P BBHIOJIHEHUH 33I1aHUN B paMKax TEKyIIed U MPOMEXYTOUHON
aTTecTaluu

Cymma Ouyenka no Ouenka | Tpebosanus K ypoeHio océoenus yueoHoul
oannos 4-x bannvHoll WiKale ECTS OUCUUNIUHDL

OrneHka «OTJIMYHO» BBICTABIISIETCS CTYIEHTY,
€CJIM OH IIYOOKO U MPOYHO YCBOMII
IIPOrpaMMHBIN MaTepual, UCUEpIIbIBAIOLIE,
MIOCJIEI0BATEIbHO, YETKO U JIOTUYECKU

90-100 5- «OMAUYHOY/ «3aUMeHO» A N
CTPOIHO €ro U3Jaraet, yMeeT TeCHO
YBSI3BIBATH TCOPHIO C TIPAKTHUKOW, HCIIOJIB3YET
B OTBETE MaTepHual MOHOTpadUIECKOM
JUTEPATYPHI

85-89 B O1eHKa «XOpOIIO» BBICTABIISIETCS CTYACHTY,

€CJIM OH TBEPJIO 3HACT MATEPUall, [PaAMOTHO H
4 - «xopowioy/

0 CYILIECTBY M3JIaraeT ero, He J0IycKas
«3a4meHo)) o
75-84 C CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC

70--74

65-69 D OueHka «yI0BJIETBOPUTEIBHOY BbICTABISAETCS
CTYACHTY, €CJIM OH UMCCT 3HAHUSA TOJIBKO
OCHOBHOT'O MaTepuaia, HO He YCBOUII €ro
JIeTaJIel, TONYCKAET HETOYHOCTH,

E HEJ0CTAaTOYHO MPaBUIbHbBIE POPMYTUPOBKH,
HapyLIEHUs JTOTUIECKON
MOCIIEA0BATEIHHOCTH B U3JI0KECHUH
MIPOrpaMMHOTO MaTepraia

3-
«V00871emEOPUMenbHOY/
60-64 «3aumeHoy

O1eHKa «HEy10BJIETBOPUTEIHHOY
BBICTABJISIETCS CTY/ICHTY, KOTOPBI HE 3HAET
3HAYUTEIBHOM YacTH MPOrpaMMHOIO

2 - Marepuaa, JOIyCKaeT CyIIeCTBEHHbIE

0-59 «HEey0061emeopuUmMensHoy/ F omn6Oku. Kak mpaBuio, oreHka

«He 3a4meHO» «HEYJIOBIIETBOPUTEIBHOY CTABUTCS
CTYZICHTaM, KOTOpbI€ HE MOTYT MPOJIOJIKUTh
00ydeHue 6€3 JOMOTHUTEIBHBIX 3aHATHH 110
COOTBETCTBYIOLIECH TUCIUILIMHE

9. IEPEUEHD QCHOBHOFI U JONOJHHUTEJIBHON YYEBHOH JIUTEPATYPHI,
HEOBXOJIUMOM 1JIs1 OCBOEHUS JUCHUAILINHBI

OnTuka

@) OCHOGHaA yYeOHnasa numepamypa:

1. Hponos U.E. 3agaun no obuieit pusuxe. — M.: "Jlaboparopus 3nanmii" (panee "BITHOM.
Jlabopatopus 3uanuit"), 2010-2014. (69 k3. , OBC Jlaus, http://e.lanbook.com/).
2. Hponos U.E. BonnoBeie mporieccel. OcHOBHBIE 3akoHBI. — M.: "Jlaboparopus 3Hanuit" (paHee

"BMHOM. Jla6oparopus 3uanuii"), 2013-2015. (30 sx3., OBC Jlans, http://e.lanbook.com/).

3. Cagenbes U.B. Kypc o6meit pusuxu. B 5-u t1. Tom 4. Bonnsl. Ontuka. — M.: JIans, 2011. (3bC
Jlans, http://e.lanbook.com/).

4. CagenbeB U.B. Kypc oOmiei ¢usuku. B 3-x 11. T.2. DnextpuyecTBo U MarHeTu3M. BosHBI.
Onrtuka. — M.: Jlanb, 2009 - 2011. (2 ax3., OBC Jlaus, http://e.lanbook.com/).
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0) OononHumenvhan yueonan 1umepamypa:

1. Cusyxun J[.B. O6muii kypc pusuku. Tom 4. Onruka. — M.: @uzmatiur, 2002. (3BC Jlans,
http://e.lanbook.com/).
2. CagenneB U.B. Kypc ob6me#t ¢puszuku. Kaura 4. — M.: ACT, 2002. (200 3k3.).

AToMHas pu3ukKa
@) OCHOGHAA yueOHasa numepamypa:

1. Hponos U.E. 3amaun mo obmer ¢uszmke. — M.: "JlabopaTopus 3Hanmii" (panee "BMHOM.
Jlaboparopus 3uanuii"), 2012. (3bC Jlans, http://e.lanbook.com/).

2. Hponos U.E. 3amaun no obmeii ¢usuke. — M.: "Jlaboparopust 3nanuit" (panee "BMTHOM.
Jlaboparopus 3uanuii"), 2014. (3bC Jlans, http://e.lanbook.com/).

3. Wponos N.E. 3anaun no kBanroBoit pusuke. — M.: "JlaGoparopus 3nanuii" (panee "BIMTHOM.
Jlaboparopus 3uanuii"), 2013. (3BC Jlans, http://e.lanbook.com/).

4. Hponos N.E. KBantoBas ¢usuka. OcHoBHBIC 3aK0HBL. — M.: "JlabopaTtopus 3HaHwmii" (paHee
"BMHOM. JlaG6oparopus 3uanwuii"), 2014. (OBC Jlaus, http://e.lanbook.com/).

S. CagenweB U.B. Kypc o6mieit ¢pusuku. B 5-u 1. Tom 5. KBanToBas ontuka. AToMHas pu3HKa.

®uszuka TBepAoro tena. Ousnka aTOMHOTO SApa U dJeMeHTapHbIX dactull. — M.: Jlans, 2011. (OBC
Jlans, http://e.lanbook.com/).
6. CagenwseB 1.B. Kypc obmeit ¢usuku. B 3-x tr. T.3. KBantoBas ontuka. AToMHas ¢u3MKa.
®usznka TBepaoro rena. Puzrka aTOMHOIO sApa U JeMeHTapHbIX yactull. — M.: Jlans, 20011. (OBC
Jlans, http://e.lanbook.com/).

0) oononnumenvHasn yueonas numepamypa:

1. CuByxun JI.B. O6muii kypc ¢usuku. Tom 5. AtomHas u saepHas ¢usuka. — M.: duzmariur,
2002. (3BC Jlans, http://e.lanbook.com/).

2. Hponos N.E. KBanroBas ¢usuka. OcHoBHbIC 3akOHBI. — M.: "JlabopaTopus 3HaHuit" (paHee
"BUUHOM. Jlabopatopus 3nanuii"), 2010. (OBC Jlans, http://e.lanbook.com/).

3. CagenwseB U.B. Kypc ob6meit ¢usuku. B 3-x t1. T.3. KBantoBas ontuka. AToMHas ¢pu3MKa.
®usznka TBepAoro tena. GusnMka aTOMHOTrO spa U AIeMeHTapHbIX yactull. — M.: Jlans, 2007. (OBC
Jlans, http://e.lanbook.com/).

10. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIITMOHHOM
CETU «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOJAUMBIX JIJA
OCBOEHMSA JUCTIIAITJIMHBI

1. DrexkTpoHHO-OHOIMOTEUHAas cucTema Ib00Ks.ru [Dnektponnsiit pecype] — URL: http://ibooks.ru/.

2. DnekTpoHHO-OmOmmoreuHas  cucrema  «Jlap»  [OnextpoHHblt  pecypc] —  URL:
http://e.lanbook.com/http://ibooks.ru/.

3. OoOpasoBarenpHas miarpopma «tOpaiity [Dnextponnsiii pecypc] — URL: http://www.biblio-
online.ru/http://ibooks.ru/. Dnextponnast 6ubnuoreunas cucrema «Kymep Oyk» [DIeKTpOHHBII
pecypc] — URL: http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

4. DOnextpoHHas OubnmmuorteuHas cuctema «KoHCynbTaHT cTyneHTa» [DnekTpoHHbIN pecypc] — URL:
http://www.studentlibrary.ruhttp://ibooks.ru/.

S. Hentp nndopmanmonHo-0nbaroTeyHOTO 0O€eceueHus yaeOHo-HaydHoU nesrensHnoctd HUAY

MU®U [Dnexrponnsiii pecypc] — URL: http://library.mephi.ru. http://ibooks.ru/.

11. METOOMUYECKHUE YKA3AHUSI JJII OBYYAIOUIUXCSI MO OCBOEHMIO
JUCHUTJINHBI

Bun yuebHbIX Opranu3zanus 1e1TeIbHOCTH CTYJEHTa
3aHATHI
Jlexmmsa Hanucanne KoOHCHEKTa JEKIUMH: KpaTKO, CXEMaTU4YHO, IMOCIEI0BATEIHHO
(UKCUpOBaTh OCHOBHBIE TOJOXEHHS, BBIBOJABI, (OPMYITUPOBKH, 0000IICHUS;
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IIoOMCYaTh BAXHBIC MBICIIM, BBIACIIATH KIKOYCBBLIC CJIOBA, TepMI/IHBI. HpOBepKa
TEPMHUHOB, MOHATHUH C MOMOUIIBIO SHIMUKIONEANMN, CIOBAapeH, CIIPaBOYHHKOB C
BBIMUCHIBAHUEM TOJKOBaHMWA B TeTpaab. OOO3HAYUTH BOINPOCHI, TEPMHUHBI,
Marepua, KOTOPbIH BbI3BIBAET TPYAHOCTH, IOMETHUTh U MTONBITATHCS HAUTH OTBET
B peKoOMeHayeMoi ureparype. Eciau camocTosITensHO He yaaeTcsi pa3o0parbes
B Marepuase, Heo0XoaumMo chopMyIMpOBaTH BOIIPOC U 33J1aTh MPETO1aBaTEIIO
Ha KOHCy.]IbTaI_[I/II/I, Ha HpaKTI/I‘IeCKOM 3aHATHUHA.

[IpakTruueckue [IpopaboTka paboueii mporpaMMmel, yaensis 0co00e BHUMaHUE LESIM U 3a/1a4am,
3aHATUA CTPYKTYpC U COACPKAHUIO IUCHHUIIIWHBI. KOHCHGKTI/IpOBaHI/Ie HCTOYHUKOB.
PaGota ¢ KOHCIIEKTOM JIEKLIUi, TOJTOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCAM,
MPOCMOTP PEKOMEHAYeMOW JHTeparypbl. PemieHue pacueTHoO-rpaduuecKux
3a/IaHMI, penIeHue 3a7a4 1o AIrOPUTMY U Jp.

KonTponbHas 3HAKOMCTBO C OCHOBHOM M JIOTNIOJHUTEIBHOW JHUTEPATYpOH, BKIIIOYAS
paboTta CIpaBOYHbIE W3JAaHUSA, 3apyOCKHbIE HCTOYHUKHU, KOHCIIEKT OCHOBHBIX
MOJIOXKEHUH, TEPMHUHOB, CBEICHUU, TpeOYyIOIMXCS i1 3alOMUHAHUS U
SIBJISIFOLIMXCSI OCHOBOIIOJIATAIOIIMMHU B 3TOU TEME.

KosmokBuym PaboTa ¢ KOHCIIEKTOM JICKITUH, MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOITPOCAM.
[ToaroroBka k [Ipn moaroroBke K 3K3aMeHy (3a4eTy) HEOOXOAMMO OPHUEHTHPOBATHCS Ha
SK3aMEHY KOHCIIEKTHI JIEKIINI, PEKOMEHIYEMYIO JINTEPATypy.

12. MEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJIOTHM, HCHOJb3YEMBIX IIPU
OCYHECTBJIEHUMN OBPA3OBATEJBHOI'O MNPOLECCA 1O JAUCIMUIIJIMHE,
BKJUIIOYASA NEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA 1 THO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINUMOCTHN)

Hcnonp3oBanne nHGOPMAITMOHHBIX TEXHOJIOTHH MPHU OCYIIECTBICHUH 00pa30BaTEIBHOIO MpoIecca 1Mo
JTUCLUIIIIMHE OCYILIECTBISACTCS B COOTBETCTBUM C yTBEpKIeHHbIM [lojoxkeHuem 00 DJIEKTPOHHOMN
uH(popMalnoHHO-00pa3oBarenbHOM cpene UATO HUAY MUDU.

OnekTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnons3yercss s peanu3anuu
00pa3oBaTeNbHBIX IPOrpaMM IIPU OYHOM, TUCTAHIIMOHHOM U CMEIIEHHOM pexxuMe o0ydenus. Cucrema
peanu3yeT Clenyoe OCHOBHBIE (DYHKITUU:

1) Co3naHue ¥ yrpaBiieHUE KJIacCaMH,

2) Co3aHue Kypcos,

3) Opranu3anys 3ammucy yJaruxcsi Ha Kypc,

4) [IpenocraBnenue nocTymna K yueOHbIM MaTepuanam JUisl y4aiuxcs,

5) [Ty6nukanus 3a1anuil 1 y4eHUKOB,

6) Ornenka 3a/laHuid yJaluxcs, IpOBeIeHNUE TECTOB U OTCIISKUBAaHUE Mporpecca 00yueHus,
7) Opranu3anus B3auMoJIeHCTBUS yHaCTHUKOB 00pa30BaTeIbHOTO MpoLecca.

Cucrema HHTCTpHUPYETCA C OOMNOJHUTCIbHBIMU CCPBUCAMU, O6€CH€‘~II/IBaI-OHII/IMI/I BO3MOXXHOCTb
UCTOJIb30BAaHUSl TAKMX (YHKUUH Kak pabouuil KajeHIapb, BUAEO CBsS3b, MHOTIONOJb30BATEIbCKOE
peAaKTUpOBaHUE JOKYMEHTOB, CO3JaHHE (OPM ONMPOCHUKOB, NHTEPAKTHBHAS JOCKa JJIsi pUCOBAHUS.
ABTOpH3aIMs M0JIb30BATENCH B CUCTEME OCYIIECTBISAETCS MOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
MPUBS3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuenv ungopmayuoHHbIX MEXHOIOZUIL

[Ipu ocymecTBIeHUH 00pa30BATENBHOTO TMpoIlecca MO JUCIUIUIMHE HCIONB3YIOTCS CIIeAYIOIIne
nH(pOpPMaAITMOHHBIE TEXHOJIOTHH:

— MPOBEACHUE JEKIUN U MPAKTUYECKUX 3aHITUI C UCIIOIb30BAaHUEM CIIANI-TIPE3CHTAIUN;

—  HCIOJIb30BaHUE KOMIIBIOTEPHOTO TECTUPOBAHUS,

— OpraHm3aliysi B3auMOJICHCTBUS C 00YUAIOIIUMHUCS MTOCPEICTBOM dJIeKTpoHHOM moutsl u DMOC.

12.2. Ilepeuenv npozpammnozo obecneuenus

14



— PenakTop nmpesenrtanuii Microsoft PowerPoint;
— Bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHas KOMITBIOTEpHAS CETh U rio0anbHas ceTb IHTepHeT.

12.3. Ilepeuenv ungopmayuonnuvix cCnpagoUHbvIX cucmem

JIOCTyn K 3JeKTPOHHBIM OHOIMOTEYHBIM pecypcaM M 3JeKTpoHHOU OubmmoreuHoin cucreme (3BC)
OCYIIECTBJISIETCS MOCPEACTBOM CIIEIUATILHBIX Pa3AesioB Ha oduinaibHoM caiite UATO HUAY MUDU.
ObecrieyeH JOCTYN K JJIEKTPOHHBIM KaTamoram OuOmmoreku HNATD HUAY MUODU, a takxke

AJIEKTPOHHBIM 00OpazoBareibHbIM pecypcam (DMOC), chopMUpOBaHHBIM Ha OCHOBAHUHU MPSMBIX

JIOTOBOPOB € TIPaBOOOIaaTeIsIMU Y4eOHOW M y4eOHO-METOTUYECKON JHTEpPaTyphl, METOAMYECKHIX

ocoouii:

1) WNudopmannonnsie pecypcel Cern Koucymprant Ilmoc, www.consultant.ru (unbopMarius
HOPMATHBHO-TIPABOBOTO  XapakTepa Ha OCHOBE COBPEMEHHBIX  KOMIIBIOTEPHBIX |
TEJICKOMMYHUKAIMOHHBIX TEXHOJIOTHH);

2) DNeKTPOHHO-OUOIMOTEeUHAS cucreMa HUAY MUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBC «M3narennctBa Jlanby, https://e.lanbook.com/;

4) DnexTpoHHO-0nbnunoreyHas cucrema BOOK.ru, www.book.ru;

5) ba3el qaHHBIX «INEKTPOHHO-O0MOIMoTeuHas cucrema elibrary» (OBC elibrary);

6) basosas Bepcust 9bC [PRbooks, www.iprbooks.ru;

7) basb1 nanHbIX «OnekTpoHHas OubaroTeka Texandeckoro BY3a» www.studentlibrary.ru;

8) DNeKTPOHHO-O0MOIMOTeYHAs cucremMa «Aiibykc.py/ibooks.ruy,

http://ibooks.ru/home.php?routine=bookshelf 5
9) DnexTpoHHO-0ubnuoreyHas cucrema «9bC FOPAUT», http://urait.ru/.

13. OIMCAHUE MATEPHAJIBHO-TEXHUYECKOMN BA3bl, HEOBXOJIUMOM 1]
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA IIO JUCHUITIJIMHE

AynmuTopHbIi (OoHI HHCTUTYTA

VYuebnas naboparopus "KoneGanus u BomHbI"
VYuebnas madoparopus "OnTuka u aromHas pusuka'.
bubnuoreunsiit ponn uHCTUTYTA

NS

14. UHBIE CBEJAEHUS U (MJIN) MATEPHUAJIBI

14.1. Ilepeuenv o00pazoeamenvHblX MEXHONO02UN, UCHROTBIYEMBIX HPU  OCYU{ECHBIeHUU
o0pazoeamenvHo20 npoyecca no OUcCyuUnIuUHe

Ha JICKOUAX U CEMHHAapax MOCTOAHHO UCIOJB3YIOTCA CICAYIOINE NHTCPAKTHBHBIC MCTO/IbL O6y‘ICHI/I${I
AUCITYT, I'pynIoBas JUCKYCCHs, I[e6aTI>I, MO3TOBOH TYpM, HpO6J’IeMHaH 1 UHTCpPAKTHUBHAsA JICKIIUH.

14.2. @opmul opeanuzayuu camocmoamenvHol padomsl odyuarouwuxca (memovl, 6blHOCUMbBLE OA
CamMoCmoAmenbHo20 U3YYEeHUsA; 60ONPOCHL  ONA  CAMOKOHMPONA; MUNOGble 3A0AHUA O
camonpoegepku)

1. N.A.CaBenneB. Kypc obmieit pusuku. Tom 3. Ontuka. ATomHas ¢pusnka. Or3nka aTOMHOTO pa U
DJIEMEHTapHBIX YacTHIl. M.(DOTOHBI U UX CBOWCTBA,,cTp.444-452).

2. N.A.CaBenneB. Kypc obmeit ¢puzukn. Tom 3. Ontuka. AtomHas gusnka. @u3nka aTOMHOTO S/ipa |
AJIEMEHTAPHBIX YaCTHIL. M.(BOIPOCHI Il CAMOIIPOBEPKH).

14.3. Kpamkuii mepmunonocuieckuil cnoeaps
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ABTOKOJIEOaHMS — TO HE3aTyXaOIIKE KoJieOaHus TIOT JICHCTBHEM TOCTOSTHHOU cvitbl. Hezaryxaromiue
KoneOaHusT B aBTOKOJEOATENhbHOW CHCTEME MOJIICPKUBAIOTCA 3a CYET HCTOYHHKA DHEPTHH,
MOJIKJIFOYAEMOT0 B HY>KHbIE MOMEHTBI BpEMEHHU K K0Jie0aTeNbHOM crucTeMe (MasTHUKY, KoJieOaTeTbHOMY
KOHTYpY U IIp.) uepe3 KialaH, PeryJupyrouiuil MOCTyIJIEHUE SHEPTUU B 3Ty cucrteMy. Ponpb kianana
MOXKET UrpaTh, aHKEPHBII MEXAaHHM3M B 4acax, paJuoJiaMIia, TPAaH3UCTOP U Ip.bueHusMu HazbIBaeTCA
pe3yNbTaT CIOXKCHHS JBYX KOJ€OaHWH ONM3KUX MO YacToTe (01 = ®2), UMEIONINX OIMHAKOBYIO
aMIUTUTYly U IPOUCXOAAIIMX B OJTHOM HalpaBJICHUH. BUEHHS MMEIOT BUJ CHHYCOMJIBI C MEIJIEHHO
MeHSIoLIeics aMIUIUTYI0H. BhIHYKIeHHBIMU KOJeOaHUAMU Ha3bIBAIOTCS HeE3aTyXaroulue KosieOaHus
MOJT ICHCTBUEM MTEPHOINUCCKH MEHSIFOIICHCS BRIHY K IAIOIIEH CHIThl. AMIUTHTY/AA U (ha3a BBIHYKIEHHBIX
Kosie0aHui 3aBUCAT OT YaCTOTHI BBIHYK/Ia0IIel CHIIbI (CM. Takxke Pe3oHanc).
Konebanusi, amIumMryna KOTOPBIX C TEUEHHEM BpPEMEHU yMeHblmaercs. [lpwumHa 3aryxaHus
00yclaBnuBaeTCs CUJIaMu, TOPMO3SIIUMU JBUKECHHUE.
Kousiedbanust — 3T0 mepuoanvecku MOBTOpsIoNMecs ABMkeHus. Konebanus, onuchiBaeMble 3aKOHOM
cunayca X = A sin (ot + ¢) wiu kocuryca X = A €0S (ot + ¢), Ha3bpIBaIOTCS TapMOHUYECKUMU. Bennunna,
CTOSIIIAsA [TOJT 3HAKOM rapMoHn4eckoi ¢pyHkuuu (ot + @), HazpBaeTcs (a3oif; ® Ha3bIBACTCA KPYroBOM
(WM IMKJIMYECKOW) 4acTOTOM; ¢ — HadayibHOU (ha3oil. Kosebanus pasHON HPHUPOIBI OMUCHIBAIOTCS
MaTeMaTUYECKU COBEPUICHHO OJIMHAKOBO.
Koapduunentom 3aTyxaHusi Ha3blBaeTCd BEIWYHMHA, XapaKTEPU3YIOIIas CKOPOCTh YOBIBAaHUS
aAMIUTUTYABI 3aTyXaloUMX KoJeOaHWi. AMIUTUTY/a ONpeaenseTcsi SKCIOHEHIIMAIbHBIM MHOKHUTEIEM
e™. Uem COJIbIIIE 0, TEM OBICTPEE 3aTYXAIOT KOJEOaHHUS.
JlorapumMuuecKuM  JEKPEeMEHTOM KoJeOaHUs Ha3bIBAaeTCAd HATypajbHBIM  Jorapupm  IBYX
MOCIIEA0BATEIbHBIX AMILTUTY/] 3aTyXaIOIIEro KOJeOaHus.
MartemaTu4ecKkuii MASTHUK - MEXaHUYecKas KoseOaTeslbHas CUCTEMA, COCTOSIAs U3 MaTepruaibHON
TOYKH, MOJBEIICHHOW Ha TOHKOW, HEBECOMOM M HEPACTSKUMON HUTU WIM HAa HEBECOMOM CTEpP)KHE B
noJie cui TsbkecTu. [lepros Masbix KojebaHui MaTEMaTUYECKOT0 MassTHUKA HE 3aBUCUT OT aMILIUTYbI
u ompenensiercs mo popmyne: T = 2Vl/g.
Mexanuueckue KosiebaHusi - oOOJiajaronivMe NEpPUOAMYHOCTHIO OTKJIOHEHUS Tejaa OT IOJIOKEHHUS
paBHOBecus. Bo30OykaeHHe He3aTyXaloluX MEXaHHMYECKUX KOJNeOaHW MPOUCXOAUT MyTeM
BO3/ICICTBUS Ha KOJIEOATENbHYIO CUCTEMY IIOCTOSIHHOM MJIM IEPEMEHHOM CHJIBI.
Pe3onHaHcoM Ha3bIBaeTCs SBIIEHUE PE3KOTO BO3PACTaHUS aMILTUTY/bI BHIHYKICHHBIX KONEOaHUN Tpu
COBIMAJICHUU YaCTOTHI BBIHYKJAIOMIEW CHUJIbI M YaCTOThl COOCTBEHHBIX KOJI€OaHMI KoyieOaTeabHOM
CHUCTEMBI.
@uryps! Jlnccaxky — pe3ynbTaT CI0XKEHUs IBYX MEPHEHIUKYISPHBIX KOleOaHuUll, YaCTOThl KOTOPBIX
OTHOCSITCSL Kak Iieble yucia. durypel MOKHO MONYyYUTh Ha 3kpaHe ocuuorpada. Ilpocteitmeit
¢urypoit Jluccaxy SBIS€TCS OKpPYKHOCTb, KOTOpas TIOJy4yaeTcsli TMpHU CIOXKEHUU JABYX
NEPIEeHIUKYISAPHBIX KOJICOaHUH OAMHAKOBON YaCcTOTHI M aMILTUTY/bI, CABUHYTHIX 1O (ha3e Ha /2.
®du3nueckuil MasTHUK - aOCOJIOTHO TBEPIOE TEJIO, MMEIOIIEe OCh BpalieHus. B monie TAroTeHus
bu3nYeCKUit MaITHUK MOXET COBEPIIATh KOJICOAHHs OKOJIO TIOJIOKEHUSI PaBHOBECHS, TIPU ITOM Maccy
CUCTEMBl HEJIb3Sl CUMTATh COCPENOTOYEHHOW B oaHOM Touke. Ilepuon konebanuil (uznueckoro
MasTHHKA 3aBUCUT OT MOMEHTA UHEPIIUH TEJIa U OT PaCCTOSIHUS OT OCH BPAILEHUs 10 LIEHTPa Macc.
«Onruka»
AOCOJIIOTHBII OKa3aTe b MPeJIOMJIeHHs] CBETA - OTHOIIICHHE CKOPOCTH CBETa B BaKyyMe K (pa3zoBoit
CKOpPOCTH CBETa B JaHHOM cpene. AOCOMIOTHBIA IMOKa3aTelh MPEOMJICHHUS CBETa IMOKAa3bIBAET BO
CKOJIBKO pa3 CKOPOCTh CBETa B BaKyyMe OOJIbIlle CKOPOCTH CBETa B JAHHOM cperie.
AHaJIM3aTOP MNOJSPU30BAHHOIO H3JIYy4YeHHMSl - YCTPOMCTBO, C TOMOIIBIO KOTOPOTO MOYKHO
0OHapYKUTH MOJIOKEHUE IUIOCKOCTH Nosspu3auu ceeta. CM. takxke [loasapuzamop.
BuauMmoe wu3siiyyeHwe - 3JIEKTPOMArHUTHOE H3JIyYE€HHE, BBI3BIBAIOIIEE 3PUTEIHHOE OIIyLIEHHE U
3aHMMaromiee ydactok crekrpa or 380 mo 780 HM. CBeToBBIE H3IIydy€HHUS pPa3IMYHBIX YacTOT
BOCIPUHUMAIOTCS YEJIOBEKOM KaK pa3HbI€ I[BETA.
I'eomeTpuueckas onTuka - pa3aes ONTUKH, B KOTOPOM M3YYaIOTCSl 3aKOHBI paCIIPOCTPAHEHHUS CBETA B
MPO3pAavYHbIX Cpelax, OCHOBAHHbIE Ha MPEJCTABICHUU O c8emosbix ayuax. OCHOBHBIMU 3aKOHAMU
2eomempudeckol ONMuKY SIBISIFOTCS:
- 3aKOH NPAMOJUHEUHO20 PACNPOCMPAHEHUS C8ema,
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- 3aKOH HEe3A8UCUMDBIX CEEMOBbIX NYUKOE,

- 3aKOH OMPANCEHUs,

- 3aKOH NPeNOMAeHUA.

BoJsiHoBasi onTMka - pa3ien onmuku, U3Y4YarOUIUH SIBJICHUS, B KOTOPBIX MPOSBIISETCS BOJIHOBBIE
CBOMCTBA ceema.

Fonorpaduss — crnoco® mnonydeHus: OOBEMHBIX M300paKEHUN MpeAMETOB Ha (OTOILUIACTUHKE
(romorpamMme) MpU TOMOIIM KOTEPEHTHOTO W3NMy4deHHs Jiazepa. lonorpamma (UKCHpPYEeT HE CaMo
n300paxKeHue MpeaMeTa, a CTPYKTYpy OTPaKEHHOM OT HEro CBETOBOM BOJIHBI (€€ aMIUTUTYAY U (a3y).
Jl1s mostydeHus: rojaorpaMMbl HEOOX0AUMO, YTOOBI Ha (OTOrpadUUECKyI0 MIACTHHKY OJHOBPEMEHHO
MIOTIAJIA JIBa KOT'€PEHTHBIX CBETOBBIX ITyYKa: MPEAMETHBINA, OTPAKEHHBIH OT CHUMAeMOro O00beKTa, U
OTIOPHBIN — MPUXOASIINN HEMOCPEICTBEHHO OT Jiazepa. CBeT 000X My4yKOB HHTEpPepupyeT, cozaaBas
Ha IJIACTUHKE YepeJOBaHUE OYEHb Y3KMX TEeMHBIX M CBETJIBIX I0JOC — KapTUHY uHTepdepenimu. Ha
9KCIIOHUPOBAHHOM TaKUM 00pa30M U MPOSIBIIEHHOM MJIACTUHKE OTCYTCTBYET Kakoe-I10o0 n300paxkeHue,
HO €ro B 3an(poOBaHHOM BHJIE COACPKUT cHcTeMa MHTep(dhepeHInOoHHbIX monoc. Ecnu romorpamMmy
MIPOCBETUTH, KaK JAMATIO3UTHUB, JTJA3€PHBIM CBETOM TOM K€ YaCTOTHI, YTO ObLIa HCIIOJIb30BaHA MPU 3aIHCH,
BO3HUKHET «BOCCMAHOBIEHHAS 20]102PAMMA» — 00BEMHOE M300paKEHHUE CHATOTO MpeIMeTa, CIOBHO
BUCALIETO B MPOCTpPaHCTBE. MeHssl TOUKY HaOII0JEeHUS, MOKHO 3aryiiHyTh 3a MpeIMEThl Ha MEPBOM
IUTaHE W YBHUJETH JIETAJH, PaHee CKPBIThIC OT B3rsiga, CBET, MPOXO/S CKBO3b CUCTEMY YepHO-OEINbIX
MOJIOC TOJIOTPAMMBI, UCIIBITHIBAET AU(PPAKIIMIO U BOCIPOU3BOIUT BOJHOBOU (PPOHT, HCXOAUBIIUHN OT
cusroro npeamera. Cm. Taxoke Kocepenmmuocmeo.

J/{BOliHOE JIyuyenmpeJiOMJIeHHEe - Pa3JBOCHHE CBETOBOIO Jiyda IPHU MPOXOXKICHUHM 4Yepe3 ONTHYECKHU
AHU30TPOIHYIO CPEy, BOSHUKAIOLIEE BCIIEICTBUE 3aBUCUMOCTH OKa3aTelIsl PEIOMIIEHHSI CBETa OT €ro
noJisipu3anuu. B 01HOOCHOM JIBOSKONIPETOMIISIFOLIEM KPUCTAILIE, HAIIPUMED, B KPUCTAJUIE UCIAHICKOTO
mmnaTa, Majarollril JIyd CBeTa pacHICTUIIeTCs] Ha JBa Jiyda, OOBIKHOBEHHBIM M HEOOBIKHOBEHHBIM,
MMEIOIINE Pa3HbIE noKazamenu npeioMieHus A NOJSIPU30BaHHBIE B IBYX B3aUMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTSIX.

Jucnepcusi cBeTa — 3aBUCUMOCTH (pa30BOM CKOPOCTH CBETA OT YACTOTHI (MJIH JITMHBI BOJIHBI).
Jucnepcus nokasareJisi peJoMJIeHHS — 3aBUCUMOCTh IIOKa3aTelis IPEIOMIIEHUS N OT YacCTOTHI V.
JNudpakunoHHass pemieTrka - ONTHYECKOE YCTPONCTBO, HMerolnee OOJbIIOe YHUCIO IIejei,
pa3aeNeHHbIX HEMTPO3pauyHbIMU MTPOMEKYTKAMHU, HAa KOTOPBIX MPOUCXOAUT Audpakuus cBera. OOBIYHO
TU(PaKLMOHHAS pelleTKa MpeAcTaBiIsgeT co00M COBOKYIMHOCTh OOJBLIOrO YHUCIA HapasieNIbHBIX
HITPUXOB OJMHAKOBOM IIMPHHBI, HAHECEHHBIX HAa MPO3PauHyl0 WM OTPAKAIOIIYI0 MOBEPXHOCTh Ha
OJIMHAKOBOM PAacCTOSIHMU APYT OT Apyra. J{udpakunoHHas peuieTka sBIsSeTCs OCHOBHBIM 3JIEMEHTOM
MHOTHUX CIEKTPaIbHBIX IPHOOPOB.

Judpakuus cBera - OTKJIOHEHHE OT 3aKOHOB T€OMETPUUYECKON OMTUKH, BhIpaXkaroleecs B OTHOAHUU
CBETOM MallbIX npensaTcTBuid. {udpaxius HabmogaeTcs py pacIpoCTPaHEHUH CBETA B CPEZIE C PE3KO
BBIPAKEHHBIMU HEOJHOPOJIHOCTSIMH.

3akon Bprocrepa yTBepxaaer, yTo NpH MAJEHUM CBETA Ha JAMAJIEKTPUUYECKOE 3€pKajio MOJ YIJIOM,
TaHI'€HC KOTOPOT'O PAaBEH OTHOCUTENBHOMY HOKA3amento npeiomieHuss BTOPOH Cpeibl IO OTHOIIEHHUIO K
NEepBOM, OTpPaKEHHBIN Jiyd OydeT NOJHOCTHbIO MOJSIPU30BAH B IUIOCKOCTH, NEPIEHIAUKYIIPHON
IUIOCKOCTH MaJ€HUS

3akon Kupxroga yTBepxkaaer, 4To OTHOIIECHUE u3iyuyamenbHocmu J000ro (HEYepHOro) Tena K
KO3(QUIMEHTY MOTJIOIIEHUSI €CTh BEIMYMHA OJMHAKOBas Ul BCEX TEJN M PaBHAas M3JIy4yaTeIbHOCTH
YEpHOTO TeJla MPUJaHHOW TeMIepaTrype.

3axon JleHapaa — oJIH U3 3aKOHOB BHEIIHETO pomoaggexma: s3HeprHst HOTOAIEKTPOHOB HE 3aBHUCUT
OT UHTEHCUBHOCTHU CBETA, a 3aBUCUT TOJILKO OT YaCTOTHI.

3akon Mamoca - ¢Qusnueckuil 3aKOH, COIJIaCHO KOTOPOMY HMHTEHCHBHOCTH CBETOBOW BOJIHBI,
npouleuel nonsgpuzamop W ananuzamop, TMPONOPLHOHAIbHA KBaJApaTy KOCHHYCAa YIila MEexAy
IJIOCKOCTSIMU TJIaBHBIX CEUEHUH MOJSpU3aTOpa U aHAJIM3aTopa.

3aKOH He3aBHCHMMBIX CBETOBBIX IYYKOB - TOCTYJIAT T€OMETPUYECKON ONTHKH, B COOTBETCTBHH C
KOTOpBIM: PacnipocTpaHeHHe BCAKOTO CBETOBOTO Iy4Ka B CPEJE HE 3aBUCUT OT TOTO, €CTh JIU B ATON
cpelie Ipyrue My4YKu CBETa WU HeT.

3aKoH oOTpaskeHHMsl CBeTa - 3aKOH, ONPEIEIAIOIIMNA B3aMMHOE PACIOJOKEHUE IPU 3€pKaIbHOM
OTpaXKeHUM TMAJAIOUIEr0 M OTPaKEHHOTO JIyded, a TakXKe MepreHIUKYJsIpa, BOCCTAHOBIEHHOTO K
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rpaHUIle pa3jena IBYX cpell B TOUKE MageHus: 00a Jiyua U MEepIeHUKYIISIp JIekaT B OJTHON TIIOCKOCTH;
YTOJ1 MaJIeHNs PaBEeH YIUIy OTPaXKEHUS.

3aKoH mpeJiIOMJIeHHMs CBeTa — OAMH M3 3aKOHOB I'€OMETPUYECKOM ONTUKH, COTJACHO KOTOPOMY
NaJarolUn J1yY, JIyd PEJOMIICHHBIA U NEPHEHANKYJIAP, BOCCTAHOBJICHHBIA B TOUKE MAJCHUS Jy4a K
IpaHuLe pa3jiena ABYX Cpell, JeKaT B OAHOM IJIOCKOCTH; OTHOLIEHUE CUHYCA YIJIa MMaJIeHUsl K CUHYCY
yrijla OpeJoMIIEHHs] €CTh BEJIMYMHA MOCTOSHHAS JUIsl JAHHBIX JBYX CPEl U paBHAas OTHOCUTEIbHOMY
[IOKA3aTeNI0 MPEIOMIIEHUs] BTOPOW Cpelbl 10 OTHOILIEHHUIO K nepBoil. CMm. Takxke [ eomempuueckas
ONnMuKa.

3aKkoH MNPSAMOJIMHEHHOI0 PACHPOCTPAHEHUS CBeTa - TIOCTYJIAT IE€OMETPUYECKOW ONTHKH, B
COOTBETCTBUU C KOTOPHIM B OJHOPOJHOH Cpele CBET paclpOCTpPaHSAETCS NPSAMOJIMHEHHO. 3aKOH
MPSIMOJIMHEMHOTO paclpOCTPAHEHHUsI CBETA SIBISETCS CIEACTBUEM npunyuna Depma.

3aKoH cMeleHHsl YTBEPKJIaeT, YTO JAJIMHA BOJIHBI, HA KOTOPYIO MPUXOJUTCS MAKCUMYM CIIEKTPaIbHON
IUIOTHOCTH U3yyamenvsHocmu, 00paTHO MPONOPIHOHAIbHA a0COIIOTHOM TeMIiepaType, T. €. MAKCUMYM
U3JTY4YEHHUS] CMEIIAETCs MPH MOBBIIICHUN TEMIIEPATyphl B 00JIaCTh 00Jiee KOPOTKUX BOJIH.

3akon Credana-boabumMana yTBEepXKAaeT, YTO U3ZIYUAMENbHOCMb YepHO20 mena MPsIMO
POTNOPIHOHATIFHA YETBEPTOH CTENEHN a0COMIOTHON TEMITEPATyPHI.

3akon CrosieToBa — OJUH M3 3aKOHOB BHEIIHETO ¢omoaghghekma: GHOTOTOK HACHILIECHUS MPIMO
IIPONOPLIMOHAJIEH CBETOBOMY ITOTOKY.

H3iyyaTeibHOCTBIO HA3bIBACTCS IMOJHASI MOIIHOCTH (HAa BCEX YAaCTOTax W IO BCEM HAMPABJICHHSIIM)
U3JTy4EHUS C €IMHULIBI TIOBEPXHOCTU HArpeToro reia. M3myyaTenbHOCTh 3aBUCUT OT TEMIIEPATyphl Tella
U OT Ko3pQuIMEeHTa IMOINIOIMIEeHUsT ero noBepxHocTd. Crapble Ha3BaHUS 53TOM BEIUYMHBI —
DHEPreTHYecKasi CBETUMOCTh HIIM JIydeHCITycKaTelbHas crocoOHocTh. CM. Takke 3axon Cmeghana-
bonvymana.

HNuTtepdepenuns cBera - oNTUYECKOE SBICHUE, BOSHUKAIOLIEE IIPU CIOKEHUU JBYX UM HECKOJIBKUX
KOT€PEHTHBIX CBETOBBIX BOJIH, JIMHEHHO MOJSPHU30BAHHBIX B OAHOW IiockocTtu. WHTepdepeHus
IIpEJICTaBIsIET COO0M yCTONYMBYIO BO BpEMEHU KapTUHY YCUIJIEHUS WU OcIabaeHus pe3yIbTUPYIOIIHNX
CBETOBBIX KOJICOAHHI B pa3IMYHbIX TOUKAX MPOCTPAHCTBA.

HMcTouynuk cBeTa - U3IydaTesab 3JIEKTPOMAarHUTHOM SHEPIUM B BUIAMMOM 4acTu cnekrpa. McTtouHnku
cBeTa mnojpaszzuenstorca Ha ecrectBeHHble (Conuue, JlyHa M T.A.) M HCKYCCTBEHHBIE (JIaMIIbI
HaKaJUBaHUS, ra30pa3psIHbIE JaMIIbl U JIp.).

KBaHToBasi onTHKA — pa3zies ONTUKH, U3yJalOIUi SBJICHHS, B KOTOPbII 00HApyKUBAIOTCSI KBAHTOBBIE
CBOMCTBA 2JIEKTPOMArHUTHOTO U3NTydeHUs (CBETa). DTO menniosoe usnyuenue, pomosghghexm, agpgpexm
Komnmona wn np.

CnoBOo  «KOTepeHTHOCTh» OyKBaJbHO O3HA4YaeT «COIJIACOBAaHHOCTHbY». BoJHBI Ha3bIBarOTCA
KOTE€PEHTHBIMH, €CIIM pa3HOCTh (a3 BO30YKJaeMbIX UMM KoJieOaHUI B JHOOOH TOUKE MPOCTPAHCTBA
OCTaeTcsl IOCTOSIHHOW B TeUeHHE BpeMeHU HaOmoneHus. CM. Takxe HMumepgpepenyus ceema.

Koubua HboTOHA - HHTEp(depeHIMOHHas KapTHHA, BO3HUKAIOIIAs B MPOXOJSIIEM UM OTPAKEHHOM
CBETE B OKPECTHOCTH TOYKH CONPHUKOCHOBEHUM BBINYKJION IMOBEPXHOCTH JIMH3bI CO CTEKJISTHHOU
iacTuHKoM. Ilocne oTpaskeHus nyded Ha IpaHHMLAxX paszena CTEKJIO - BO3AYX M BO3AYX - CTEKJIO
CBETOBBbIE BOJIHBI HUHTEpdepupyloT U 00pa3yroT HMHTEp(EPEHIIMOHHYI0 KapTHMHY B BHJE
KOHLEHTPUYECKUX KOJIEIL.

Kom0nnannonHoe paccesinue cBeTa - SIBJICHUE U3MEHEHUS YaCTOThl PACCEIHHOTO BELIECTBOM CBETA.
B cnekTpax KOMOHMHAIIMOHHOTO PacCesHHOro CBeTa JJIS MOJIEKYJ HaOII0AAloTCs JIOTOJIHUTENbHbIE
JIMHUM, YaCTOThl KOTOPBIX SIBJISIOTCS KOMOMHAIUMSIMU YacTOTHI MaJAl0IIEro CBETa U BpalllaTeIbHBIMU
4acTOTaMH MOJIEKYJI.

JlazepsI (0T ot mepBhIxX OykB anri. ¢paser Light amplification by stimulated emission of radiation) —
KBaHTOBBIE T'€HEPATOpPHI CBETA, NPUHLMUI JEHCTBUS KOTOPBIX OCHOBAaH Ha SIBJIEHUU BBIHYXIECHHOIO
(CTUMYJIMPOBAHHOTO) W3JIy4CHHUS. N3nyyenune J1a3epoB MTOJISIPU30BAHO, oOnanaer
MOHOXPOMAaTHYHOCTBIO, OOJNBIION MOIIHOCTBIO B Y3KOM CIIEKTPAJIbHOM [JHAala3oHe M Majoi
pPacxoAMMOCTBIO CBETOBOTO My4ka. HaxoasaT mmpokoe npuMeHeHHe B TEXHUKE U IKCIIEPUMEHTaIbHON
dusuke.

OnTuka - pazznen GU3MKU, B KOTOPOM H3Y4YalOTCS 3aKOHOMEPHOCTH ONTHYECKUX SIBJICHH, mpupoja
CBETa U €ro B3aUMOJIEICTBUS C BELLIECTBOM.

OnTuyeckass aKTMBHOCTb - CBOMCTBO HEKOTOPBIX BEIIECTB BpalllaTh IJIOCKOCTh MOJIIPU3ALUN
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IIPOXOJSAIIETO YEPE3 HUX IIOCKOMOJIIPU30BaHHOrO cBeTa. IIpuMepsl oNTHUECKH aKTHBHBIX BEILECTB!
KBapll, KNHOBApb, CKUIIUAAP, PACTBOP caxapa B BOJE U IIp.

OnTnyeckasi JJIMHA MYTH - IPOU3BEACHNUE ITyTH CBETOBOI'O JIyda Ha IIOKa3aTelb [IPETIOMIICHUS CPEIBI.
OnTnyeckast JUIMHA IIyTH YMCJIEHHO PAaBHA IIyTH, KOTOPBIM ITPOXOJUT CBETOBOM JIy4 3a TO K€ BpeMs B
BaKyyMe.

OneiT IOHra - onelT mo MHTEpEpPeHLMH CBETa OT JBYX TOYEUHBIX HCTOYHUKOB, IOJIYYEHHBIX
IPOIyCKaHUEM IIy4Ka CBeTa OT OOIIEero MCTOYHMKa uepe3 aBa oTBepctus. OmnbiTr FOHra nossosser
OLICHUTH JUIMHY BOJIHBI JJI PA3JIMYHBIX YYaCTKOB CIIEKTpa.

OTHoOCHTe/IbHBII MOKA3aTe b MPEJIOMJIEHHS CBETA - OTHOLIEHHE (a30BOM CKOPOCTH CBETa B IEPBOi
cpene K (a3oBOM CKOPOCTH CBeTa BO BTOpPOU cpene. UWCICHHO OTHOCUTENBHBIM ITOKa3aTeib
IIPEJIOMJICHUS CBETA PABEH OTHOIICHUIO CHHYCA yrja aJeHUs K CUHYCY YIJIa IIPEIOMIICHUS.

Ilepnon nMppakuHOHHON pemIeTKH - PACCTOSHUE MEXAY CEpeAMHAMU JABYX COCEIHHUX LIeNel
JU(ppakMOHHON peweTku. Jlpyroe Ha3BaHUE — LIar WU MOCTOSHHAS PELIETKH.

I110CKOCTHIO TVIABHOTO CeYEeHHS NOAPU3AMOPA HAZBIBAETCS IJIOCKOCTh, B KOTOPOH IMOJISIPU30BaH
Jyd4, IPOIIEAIINI 3TOT MOJISAPU3ATOP.

IL1ockocTh MONAPU3AUMM - IJIOCKOCTh, B KOTOPOH KOJIEONETCS BEKTOpP HANPSIKEHHOCTH
JIEKTPUUECKOTO MOJIS 3JEKTPOMAarHUTHON (CBETOBOI) BOJIHBI.

ITorsiomenne cBera - siBjIeHUE 0CIa0IEHUS IPKOCTU CBETA IIPU €T0 IIPOXOXKACHUU YE€PE3 BELLIECTBO WIIN
IIPU OTPAKEHUH OT IIOBEPXHOCTH.

IToxa3zaTenb mpenomJieHHsl CBeTa - MeEpa ONTUYECKOM IJIOTHOCTU CpE/bl, paBHAas OTHOILEHUIO
cKkopocmu céema B BaKyyMe K CKOPOCTH cBeTa B cpefie. Ilokaszarens npenomieHus cBeTa 3aBUCUT OT
4acTOThl CBETa W OT MAPaMETPOB COCTOSIHUS cpelpl. PasnnyaroT abCONIOTHBIE U OTHOCHUTEJIbHBIE
IIOKAa3aTeNH MPEIOMIICHUS.

Hoasipuzatop - mnpubop, mNpeaHa3HAUYEHHBIM Ui MOJIyY€HUS TOJHOCTBIO WM YaCTUYHO
NOJIIPU30BaHHOrO  cBeTa. llonmspu3aTop MOXXKHO HCIOJIB30BAaTh B KAueCTBE  aHAAU3AMOPA
MOJIIPU30BAaHHOIO U3ITyYEHUSI.

IMosasipu3anms cBeTa - OpUEHTALUsI BEKTOPOB HANPSHKEHHOCTH JIEKTPUYECKOIO MOJSI U MarHUTHOU
MHAYKIIMY CBETOBOM BOJIHBI B INIOCKOCTH, IEPIIEHAUKYIISIPHON CBETOBOMY J1ydy. OOBIUHO MOJIIpU3aLus
BO3HHUKAET IIPU OTPAXCHUM M NPEJOMIEHUM CBETa, a TaKKe IPU paclpoCTpaHEHUM CBETa B
AHU30TPOMHON cpene. Pa3nmuyaroT TMHEHHYI0, KPYTOBYIO M DJUIMITUYECKYIO OIS PU3ALUIO CBETA.
IMonsipony - onTUyeckas cucTeMa, NperHa3HaueHHas JUIsl nmojsipu3auuu ceera. [Ipencrasnser coboit
ANIACTUYHYIO IUIEHKY, Ha KOTOPYI0 HAaHECEHbl COOTBETCTBYIOUIMM O0pa3oM OpUEHTHUPOBAHHbBIE
MaJleHbKWE  KPUCTAUIMKK  JBOSKOIpeJIoOMIsTiomero  BemecTBa  (repamaturta).  [lomsipoun
W3TOTaBIIMBAETCS B BUJAE CBETO(QUIBTPA, JTUHEMHO MOJIAPU3YIOMIETO0 MPOXOASAIINN 4Yepe3 HEro CBEeT
(meteBslit nonapuszamop).

IIpenomiienne cBera - sBIIEHUE, 3aKJIOYAIOUIEeCs] B M3MEHEHUHM HANpaBiICHHs] pPacHpOCTpaHEHUs
CBETOBOW BOJHBI IIPH INEPEXOJ€ U3 OIHOW Cpelpl B APYTYI, OTIMYAIOUIYIOCA HOKa3zamenem
npenomienus ceema.

IIpu3moii Hukous (M1 IpocTo HUKOJIEM) Ha3bIBACTCS NOIAPU3AMOp, TPEATIOKEHHBIN OTIaHICKUM
uHxkeHepoM HuxoneMm. I[IpuHuMnm [eHCTBUS HUKOIS OCHOBAaH Ha TOM, 4YTO OAMH M3 JBYX
HOJISIPU30BAHHBIX JIyyeil B OJHOOCHOM JBOSKONPEIOMIISIONIEM KpHcTaie (HEOOBIKHOBEHHBIM WU
OOBIKHOBEHHBIN) BBIBOJUTCS UX UIPHI C MOMOIIbIO SIBJIEHUS MOJHOTO BHYTPEHHEro oTpaxkeHus. CM.
TaKxke /[eotinoe yuenpeniomieHue.

Hpunuun depMma - NIPUHLIKAI T€OMETPUIECKON ONTHKH, COTIIACHO KOTOPOMY JIYY CBETa, MPOXOAAIINI
yepe3 JIB€ TOYKH, MJET MEXAY HHUMH IO TAaKOMY MYTH, JUIS MPOXOXIEHUS KOTOPOro Tpedyercs
HauMeHbIllee WIM HauOoJbllee (IKCTpEeMalbHOE) BpeMsi MO CPaBHEHHIO C JPYTMMU BO3MO>KHBIMHU
IyTSAMH.

Paccesinmne cBeTa - OTKJIOHEHUE PACIIPOCTPAHSIOIIETOCS B CPEJie CBETOBOTO MTyYKa BO BCEBO3MOKHBIX
HarpaBieHusx. PaccesHue ceeta 00ycI0BICHO HEOAHOPOIHOCTBIO CPE/Ibl M B3aUMOJICHCTBUEM CBETA C
YaCcTUIIAMHU BEILIECTBA, TPU KOTOPOM MU3MEHSETCS HalpaBJIeHUE PacIpOCTPAHEHUSI, YACTOTA U INTIOCKOCTh
KoJIeOaHU CBETOBOW BOJIHBI.

PeHTreHoBckoe u3jiyuyeHue — 3JIEKTPOMATHUTHOE M3JIyY€HHE OYEHb BBICOKOW 4acTOTHI (MM OYEHb
KOpOTKO# mmuHEl Bomubl, A = 10* — 10° A. Otkpeito Hemenkum ¢usukom B. Pentrenom (1895).
Paznuuaror mopmosnoe n xapakmepucmuueckoe peHTreHOBCKOe M3JydyeHHe. B peHTreHOBCKOM
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JMara3oHe Ha TMepelHuil MIaH BBICTYNAIOT KBAHTOBBIE CBOWMCTBA 3JEKTPOMArHUTHOTIO H3IIyYCHHS.
Haxoaut mmmpokoe npuMeHeHne B MeIMLKHE, B 16(eKTOCKOMHIH, B CTPYKTYPHBIX UCCIIETOBAaHUSAX U TIP.
Pedpaxkuusi cBeTa - HCKPUBIIEHUE CBETOBOTO JIyya B CPE/I€ C HETPEPHIBHO MEHSIOIIUMCS noKa3amenem
npenomienus ceemad.

TepMuHOM «cBeT» 0003HAYAIOT HE TOJIBKO 8UOUMBLU C8eMl, HO Y DTICKTPOMArHUTHOE H3IIy4eHHE IPYTUX
Iuana3oHoB (MHGpaKpacHOe U yabTpa(HuoIeTOBOE U3IIyUYCHUE, penmeeHoscKue ayyu). Takum o0pa3om,
3TOT TEPMHUH HCIIOJIb3YEeTCS KaK CHHOHUM BBIPAKCHUS «JIEKTPOMArHUTHOE U3TY4YCHUE.

CBeToBOIi J1yY - JTUHUSL, BAOJIb KOTOPOI pacIpOCTPaHAETCs MOTOK SHEPTHH, UCITYILEHHBIN UcmouHUKOM
ceéema. B mpo3padyHOil OJJHOPOJIHOM cpene CBETOBOW Jyd Bceraa mnpsiMmoiinHeeH. B cpene ¢ maBHO
U3MEHSIOMIMMUCS ONTUYECKHMMHU XapaKTePUCTUKaMU CBETOBOM Jyd HCKpuBisgercs. CM. Takke
Pegparxyus ceema.

CkopocTh cBeTa B BaKyyMe - CKOPOCTh paclpoCTpaHEHHs CBeTa B Bakyyme ¢ = 299'792'458 wm/c.
CkopocTh cBeTa B BaKyyMme - IIpeleibHas CKOPOCTb pACIpOCTPaHEHUS IIOObIX (DU3HUECKUX
B3aUMOJICYCTBUI.

TennoBoe u3Iy4YeHHe — STO AIEKTPOMATHUTHOE HU3IyYEHUE HArpeThIX TeJ. 3aKOHBI TEIJIOBOTO
U3ITydeHUs: O0BACHSET kganmosas meopust M. Ilnanka (1900).

TopMO3HBIM PEHTreHOBCKMM H3JIy4YeHHMeM Ha3bIBaeTCs KOPOTKOBOJIHOBOE JIIEKTPOMArHUTHOE
U3Jy4eHHE, BO3HUKAIONIEE B PEHTICHOBCKOW TpPyOKEe MpH PE3KOM TOPMOXKECHHUU ABIDKYLIMXCS C
0OJBIION CKOPOCTHIO DJIEKTPOHOB MOBEPXHOCTHIO aHona (aHTukarona). He 3aBucutr or marepuana
AaHTHUKATO/IA.

Yroa nageHusi — yroja MeX1y HaJalolidM Jy4OoM M MEepHeHANKYISIPOM, BOCCTAHOBICHHBIM B TOYKE
naJieHusl.

Yroa mnpejgomiieHusi - Yrodl MeXAYy MPEIOMICHHBIM Jy4OM CBeTa U MEPHEHIUKYISIPOM,
BOCCTAaHOBJICHHBIM B TOUYKE TaJIeHHs (IIPETOMIICHUS).

YpaBHenue JiiHIITeliHA A7 BHEIIHETO ¢homosggexma MpencTaBiseT cOOOM CIENCTBUE 3aKOHA
coxpanenus sueprun: hv = A, + (Mv?/2) — sueprus dotona (hv) uaer Ha coBepuIeHKe pabOTHI BHIX0A
(As) 1 9aCTHYHO TIEPEXOUT B SHEPruio (HoTodneKTpoHa (MvZ/2).

DOTOHOM HA3bIBACTCS KBAa3MYACTHIIA, BBEJCHHAS IS TOTO, YTOOBI OOBSACHUTH KOPITYCKYJISAPHBIC
CBOMCTBA AJIEKTPOMArHUTHOTO M3ydeHus. DOTOHY MPHUIUCHIBAETCS SHEprHs € = hv 1 ummysibe P = hv/c,
IJIe V — 94acToTa cBeTa, C — CKOPOCTh CBETA B BakyyMe, a h = 6,62-1073* JIx/c — nocmosnnas Inauxa.
DOTOHBI — K8aHM bl HNEKTPOMATHUTHOTO MOJIS. DIeKMPOMASHUMHOE 83aUMO0elicmaue OCYIEeCTBIAETCS
nyreM oOMeHa pOoTOHaMHU.

®oTomMeTpHYeCKHe BeJTNYMHBI - CUJIAa CBETA, OCBEIICHHOCTh, CBETOBOM MOTOK, SIPKOCTb, KOA(PHHUIIUEHT
ponycKkaHus 1 Ko3(QGUIIMEHT OTpakeHUS.

®0T03JIeKTPOHBI — JIEKTPOHBI, BRIPBAaHHbIE CBETOM U3 MeTaJlla PU BHELIHEM (homoaghghexme.
®o103¢deKkToM  Ha3pIBACTCA  rpynna  SBJICHUH, BO3HUKAIOIIMX MOPU  B3aUMOJACHCTBHH
AJIEKTPOMArHUTHOTO H3JIy4YeHHs C BemecTBOM. Pasnuuyaror BHemHMH (oTo3(d(dekT (BbIphIBaHUE
AJIIEKTPOHOB M3  MeTajula Ipu  OOJNydeHHH), BHYTpeHHHH  Qorodddext  (yBeauueHue
3JIEKTPONPOBOJHOCTH  TOJIYNPOBOAHMKA TMpH  0O0MydyeHMHM) U (OTOralibBaHUYECKUH IPPeKT
(Bo3nukHoBeHne OJIC mnpu oOmydeHun p-n-nepexona). PotorpdeKkr oOBICHSIETCS Ha OCHOBE
KBAaHTOBBIX IpeacTaBieHuid. [lepByto Teoputo BHemHero ¢gortoadpdexra cozpan A.DiHmTeiH (1905).
Cwm. Vpasnenue Diinwumetina onsn enewne2o pomosghghexma.

XapakTepucTHYeCKOe pPEHM2EeHO6CKOe u3/lyYeHue BO3HUKAET TpU  JOCTAaTOYHO BBICOKOM
YCKOPSIFOIIIEM HaNpsHKEHUN Ha PEHTT€HOBCKOU TpyOKe. MeXaHn3M CBOUTCS K BRIPBIBAHUIO YJICKTPOHOB
C BHYTPEHHHX 3JIEKTPOHHBIX 00O0JIOUEK M K MEepPEeXo/y Ha 3TH MecTa 3JIEKTPOHOB C JAPYIHX 000J0YEeK
atoma. CriekTp Takoro usnmy4deHHsl JuHeiuatbiil. [losBisiercs Ha (oOHE CIUIOMIHOIO TOPMO3HOIO
PEHTT€HOBCKOTO CHEKTpa Kak HabOp CIEeKTpaJIbHBIX JTUHUNA. 3aBUCUT OT MaTepHalia aHTUKATO/Ia.
XpoMaTuyecKoOi MoJsipu3auMedl  Ha3bIBACTCS COBOKYIIHOCTh  SBJIEHUW, COMPOBOXKAAOIINX
UHTEPEPEHIIHIO MOJIIPU30BAHHOIO CBETa (TIOSBICHUE OKPACKH IKPaHa).

YepHBIM Ha3bIBACTCS MICATM3UPOBAHHOE TEJIO, MOTIIOMIAONIEE BCIO MAIAONIYI0 Ha €r0 TIOBEPXHOCTh
SHEPruIo. Y cTapeBIliee Ha3BaHUE YUEPHOTO Tella — a0COMIOTHO YepHoe Telo. PeanbHble Terna He SBIISIOTCS
YepHBIMHU; TIOBEPXHOCTh, XOPOIMIO TIIOTJIOMIAIOIIAS CBET B BHAWMOM JHAara3oHe, MOXET IUI0OXO
HOTJIOIIATh B HH(PAKPACHOM.

Iddexrom KomnrTona (1923) Ha3piBaeTcs yBETMUYCHHE JJTUHBI BOJHBI PEHM2EHOBCKO20 U3YYeHUs TIPU
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pacceMBaHMM Ha JIETKUX aroMax (Ha MOYTH CBOOOAHBIX 3JeKTpoHax). Dddexr Kommrona merko
00BSICHSIETCS] HA OCHOBE KBAaHTOBBIX MPEACTABICHUN ITyTeM IPUMEHEHUS 3aKOHOB COXpaHEHUs SHEPTUU
Y UMITYJIbCA JISI CHCTEMBI «PEHTICHOBCKHUI (JOTOH + AIEKTPOH OTIaum».

Appexr Dapaness - BpalleHUE IUIOCKOCTH MOJISPU3ALMU JUHEHHO MOJSPU30BAaHHOIO CBETa IMpPHU
NPOXOXKJICHUU €0 Yepe3 BEIIeCTBO, MOMEIICHHOE B MPOAOJIbHOE MAarHUTHOE Toje. OTKPbUI SBICHUE
annmickuid - ¢pusuk  M.®Dapazneit  (1845). Dddekr chirpan BakHYIO pPOJdb B YTBEPKICHUH
AJIEKTPOMArHUTHOU Teopuu cBeta. [IIupoko mpuMeHsIeTCsl B TEXHUKE U B OKCIIEPUMEHTATLHOU (PH3UKe
(M3y4eHHE CTPYKTYPHI BEIIECTBA).

15. OCOBEHHOCTH PEAJIM3AIIMN JUCHUIIJIMHBI JIs1 UHBAJIMJIOB U JIMI C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMHU 310POBbsA

B cootBercTBHM ¢ MeTOAMYECKHMMHU peKoMeHaanusaMu MunoOpuayku P® (ytB. 8 ampens 2014 r. Ne AK-
44/05BH) B Kypce NpeAINoJaraercsi UCHOJIb30BATh COLMAIbHO-aKTHUBHBIE U PE(PICKCUBHBIE METO[bI
00y4YeHUs, TEXHOJIOTUU COIMOKYIbTYPHOU peadmimmranuu oOydaromuxcs ¢ OB3 ¢ menpio oka3aHus
IIOMOILIM B YCTAHOBJIEHUH ITOJIHOLIEHHBIX MEXJINYHOCTHBIX OTHOLIEHUH.

OOyyeHue Ml C OIPAaHUYEHHBIMH BO3MOYKHOCTSMU 3[0POBBbSl OCYLIECTBIISIETCA C YYETOM
UH/MBUYAJIbHBIX TCUXO(U3MUYECKUX OCOOCHHOCTEH, a JUIl HMHBAIMJOB TaKK€ B COOTBETCTBUHU C
MHAMBUAYaJIbHOIN MporpaMMoi peabuinTaluy HHBAIN/IA.

Jisi Ui ¢ HApyIIeHHeM CJIyXa BO3MOXKHO IPEJOCTaBICHHWE WH(GOPMAIMH BU3YalbHO (KpaTKHA
KOHCIICKT JICKHI/If/'I, OCHOBHas1 W JAOIIOJHUTCIIbHAA JH/ITepaTypa), Ha JICKOUOHHBIX W ITPAKTUYCCKUX
3aHATUSAX  JIOIYCKAaeTCsl NPUCYTCTBME ACCHCTEHTa, a TaK JKe, CYpJONEpPEeBOAYMKOB H
TU(DIOCYpIOTIEPEBOTUUKOB.

OI_IeHKa 3HAHUU CTYACHTOB Ha IMPAKTUYCCKUX 3aHATHAX OCYHICCTBIIACTCS HAa OCHOBC IMHMCbMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, IMCbMCHHO BBINTOJTHCHHBIX NPAKTUYCCKUX 3aI[aHI/II>'I.

Jokian Tak ke MOKET OBITh MpEeAOoCTaBiIeH B MUChMEHHOU (opme (B Buae pedepara), mpu 3ToM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUs K KadeCTBY HM3JIOKEHUS MaTepuaia
(TOHSATHOCTD, KAUECTBO PEYH, B3aUMO/ICHCTBUE C ayIMTOPUEH U T.J.) 3aMEHSIFOTCSI HA COOTBETCTBYIOIINE
TpeOOBaHUs, TMPEABSIBISIEMbIE K NMHUCHMEHHBIM paboTaM (KadecTBO OQOpPMIICHHS TEKCTa M CIHCKa
JUTEPATyphl, TPAMOTHOCTb, HAINYHE WITIOCTPALIMOHHBIX MAaTEPHAIIOB U T.JI.).

C yd4eTroM COCTOSIHUSI 3I0POBBSI MPOCMOTP KHHO(HMIBMA € TOCIEAYIOIIMM aHAJIU30M MOXKET OBITh
MPOBEJIEH JoMa (HampuMep, Mpu HEOOXOIUMOCTH JAOMOIHUTEIHHON 3BYKOYCHIIMBAIOIIEH anmapaTypsbl
(HaymrHuk#)). B Takom ciiydae CTyIEHT TPEAOCTaBIS€T MUCHbMEHHBIN aHajIu3, COOTBETCTBYIOIIUI
MPEIbABISIEMBIM TPEOOBAHUSIM.

[TpomexyTouHast aTTecTalys AJs JUI C HApyIIEHUsIMU CIIyXa MPOBOJUTCS B MUCbMEHHOU Qopme, npu
3TOM HUCHOJB3YIOTCS 00IMe KpUTepuH oleHuBaHusA. [Ipy HEOOXOOUMOCTH, BpeMsl MOJIrOTOBKHM Ha
3a4eTe MOXKET OBbITh YBEIMUYEHO.

Jl7ist 1u1l ¢ HApyLIeHHeM 3peHus TOMMYCKaeTcs ayAnalbHOe peocTapieHne nHhopMaluu (Harmpumep,
C WCIIOJIb30BAaHHEM TIPOTPAMM-CHHTE3aTOPOB pEYM), a TaK K€ HCIOJIb30BAaHUE HA JICKIIHIX
3BYKO3AMHCHIBAIONINX YCTPOUCTB (AMKTO(POHOB U T.a.). JlomyckaeTcs MPUCYTCTBHME HA 3aHITHUSIX
accucTeHTa (TOMOIITHUKA), OKa3bIBAIOIIETO 00YJAIOMIUMCs HEOOXOIUMYIO TEXHUYECKYHO TTIOMOIITb.

OreHka 3HaHUN CTYACHTOB Ha CEMUHAPCKUX 3aHATUAX OCYLIECTBISIETCS B YCTHOM (opMe (KaK OTBETHI
Ha BONPOCHL, TaK W MpakTudeckue 3anaHus). [Ipm HeoOXonMMocTH aHanmu3a (QUIbMa MOXET ObITh
3aMEHEH OIMCAaHUEM CUTYallUd MEKITHHUYECKOIO B3aUMOJEHCTBUS (HA OCHOBE OIbITA PECTIOHJECHTA,
XYyJI0’KECTBEHHOM JINTEPATYPHI U T.JI.), O3BOJISIONUINM OLIEHUThH CTENEHb CPOPMUPOBAHHOCTH HABBIKOB
BJIAJICHUS] METOJaMU aHaju3a U BBIABICHHUS crenu(ukyu (QyHKIMOHMPOBAHUS M PA3BUTUS TICUXHKH,
MO3BOJIIOIIMMY YYUTHIBATh BIMSIHHE ATHHUUECKUX (axTopoB. [Ipu mpoBeneHUH NPOMEKYTOUHON
aTTeCTallud JJIs JIUI C HapyIIeHHWEM 3peHHUs] TECTHUPOBAHUE MOXKET OBITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHuUE 110 BOIIPOCAM.

JIuna ¢ HapylmeHHsIMH ONOPHO-ABUIraTeJIbHOI0 ammapara He HYXJalTcsi B 0coObIX (opmax
IpeloCTaBlIeHUsl yueOHbIX MaTepuanoB. OHAKO, C YIETOM COCTOSIHUS 3/10POBbS YacTh 3aHITUIH MOKET
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OBITh peanu3oBaHa AMCTAHIMOHHO (Tpu momomu cetu «MHTepHeT»). Tak, mpU HEBO3MOXKHOCTH
MOCEILECHMS JIEKIMOHHOTO 3aHATHS CTYACHT MOXET BOCIIOJIb30BATLCA KPATKUM KOHCIIEKTOM JIEKIUH.

HpI/I HCBO3MOJXHOCTHU TIIOCCHICHUA TMPAKTUYCCKOr0 3aHATHUA CTYACHT MOOJDKCH MPCEAOCTAaBUTH
MMMChMEHHBIN KOHCIIEKT OTBETOB Ha BOIIPOCKHI, IMCbMCHHO BBIIIOJTHEHHOC ITPAKTUYCCKOC 3aJaHUEC.

Jloknan Tak e MOXeT ObITh MpPENOCTaBlieH B MUCHbMEHHOW (opme (B Buae pedepara), Ipu 3TOM
TpeOOBaHUS K COJAEPKAHUIO OCTAIOTCS TEMH K€, a TPeOOBAaHUS K KayecTBY HM3JIOKEHHMS Marepuana
(MTOHATHOCTB, KAYECTBO PEYH, B3AUMO/ICHCTBHE C ayITUTOPHEH U T. 1) 3AMEHSIOTCS HA COOTBETCTBYIOIIHE
TpeOoBaHus, NMPEIbIBIsIEMbIe K NMHUCBMEHHBIM paboTam (KauecTBO O(GOpPMICHHS TEKCTa M CIHCKa
JUTEPATYPhl, TPAMOTHOCTD, HAJTMYNE WILTIOCTPAIMOHHBIX MaTEepHAJIOB H T.1I.).

[TpomexyTouHas arTecTalus AJs JUL C HApyIIEHUsIMU OIIOPHO-BUTAaTEIbHOTO anmapaTta IpoBOANUTCS
Ha OOLIMX OCHOBaHUSX, NPU HEOOXOAMMOCTH IpoLEAypa 3adyeTa MOXKET OBbITh peanu30BaHa
JUCTAHIIMOHHO (HAaIpuMep, IpY OMOIIH Nporpammsl Skype).

J171s 3TOr0 Mo TOTOBOPEHHOCTH C MperoaBaTesieM CTYIEHT B ONpeesIeHHOE BpeMs BBIXOJUT Ha CBSI3b
JUI TIPOBENEHUS TMpOLEeAyphl 3adeTra. B Takom ciydae 3adeT clraeTcs B BUAE COOECEOBAaHUS TI0
BoIpocaM (cM. GOpMBbI MPOBEICHUS TPOMEKYTOUHON aTTECTAllUU JIJIS JIMI C HAPYLICHUSIMU 3PSHHUS).
Bompoc u npaktuueckoe 3a1aHue BEIOUPAIOTCS CAMUM MIPENOJaBaTEIIEM.

[Ipumeyanue: DOHABI OLIGHOYHBIX CPEACTB, BKIFOYAIOIIUME THUIIOBBIC 3aJlaHUS W METOJBI OIICHKH,
KPUTEPUU OIEHHWBAHMS, TO3BOJISIONINE OLEHUTh Pe3yJabTaThl OCBOCHHUS JAHHOW JIUCIMIUIAHBI
oOyuaromumucs ¢ OB3 mMoryT Bxoauts B cocta PI1J] Ha mpaBax OoTAENbHOTO TOKYMEHTA.
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