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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 36
CamocrosiTesibHas padoTa 00y4aOIIMXCs
CamocrosiTesibHas padora o0yyawmmxcs (6cezo) 84
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 44
11 |3.1.|2nemenTtapnas 60poBcKasi TEOPHs aTOMa BOAOPOJAA 2122 - 6
12  |3.2.|BoiHOBBIE CBOICTBA MEUKPOYACTHI] 2 122 - 6
13 [3.3.|DneMeHThI KBAaHTOBOW MEXAaHHKU 2 12| 2 - 6
14 |3.4.|Vpasuenue llpenunrepa 4 |41 4 - 6
15 |3.5.|Atom BoOpO/Ia U BOJOPOAOIIOT00HBIE AaTOMBIL. ATOMBI 4 l4al 4 - 6
IIEJI0YHBIX JIIEMEHTOB
16  |3.6.|Cnun sekrpona. MHOTO2JIEKTPOHHBIE ATOMBI 2 2|2 - 6
16 |3.7.|ATOM B MATHMTHOM II0JIE 2 12| 2 - 8
Hroro 3a 4 cemecTp 32 132| 32 - 84
Bcero: 32 (32 32 - 84

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



6.2. Cooeprcanue oucyuniunsl, CHpyKmypupoeantoe no pazoeaam (memam)

Jlexyuonuwiii Kypc

Henenn

Ne

HaumenoBaHue pasjaeia
/TeMbl M CUHMILIHHBI

Conep:xkanue

1-4

1.

Koae0anus u BOJHBI

1

1.1.

Kunematuka
TApPMOHHYECKHUX
KoJIeOaHuit

Koneb6arenbubie nmxenus. COOCTBEHHBIC, BBIHYKICHHBIC
napaMeTpudeckue Kojaebanus. ABTOKoJIeOaHus.
INapmonnueckue konedanusi. AMILUTUTY/a, 4acToTa, (asa,
nepuos kosuebanuil. OnpeneneHue aMIMTy sl 1 Gasbl
rapMOHUYECKUX KOJIeOaHMii N3 HAUYaIbHBIX YCIIOBHA.
[IpencraBneHre rapMOHMYECKOr0 KOJIe0aHHsl ¢ TOMOLIbIO
BEKTOPHOM AYarpaMMbl.

1.2.

CBoOoiHBIE 3aTyXaroImue
KoseOaHus

CrnoxxeHue xKosebaHuii OJHOTO HamnpaBiieHus. buenus.
CrnosxeHue B3aMMHO NEPIEHAUKYIISIPHBIX KOJIEOaHUH.
®urypsl Jluccaxy.

1.3.

Brinyxnennsie konebaHus

lMapmonnueckuii ocunuisitop. KBazuynpyras cuia.
YpaBHEHHE rapMOHMYECKOr0 OcCHMILIATOpa. Mansie
KoJie0aHusl CUCTEMBI OKOJIO MOJIOKEHUS PABHOBECHS.
DHeprusi rTapMOHUYECKOT0 OCIIMIIIATOpa. Maremarnueckuit
1 GU3HYECKUN MasITHUKU.

1.4.

Pacnpoctpanenuu BoJH B
yIpyrou cpene

VYpaBHeHHE COOCTBEHHBIX 3aTyXalOLUX raApMOHUYECKUX
Kosie0aHUH, ero peleHue. Anepuoanyeckoe IBUKEHHE.
XapakTepUCTUKH 3aTyXaloIEero rapMOHUYECKOT 0
OCLMJIIATOPA: aMIUIUTYAQ, Hepuol, KO3 UIIMEHT
3aTyxaHus, JOTapu(PpMUIECKHIA JEKPEMEHT 3aTyXaHHs,
BpeMs penakcaiuu. JJoOpoTHOCTb.

1.5.

9HepreTI/I‘leCKI/IC
XapPaKTCPUCTHKHU BOJIH

VYpaBHEHUE BBIHYXICHHBIX KOJIC€OaHUI, €0 peleHue.
[TepexonHnsblii mpouecc. AMIUIUTYIa M HaYanbHas (asza
BBIHYKJICHHBIX KOJIeOaHUM. SIBlIeHNE pe3oHaHca.
AmmuiutyaHble U (a3oBble pe30HaHCHBIE KpHBble. CBs3b
JTOOPOTHOCTH € TTapaMeTpaMH Pe30HAHCHOU KPUBOM.

5-10

Onruka

.|MuTepdepennns crera

['maBHBIE ATaMBI pa3BuTUs Pusznyeckux Teopuid. CBeToBast
BosiHa. CBeToBoil BekTop. [lokazaTens mpenomiieHusl.
3aKOHBI FEOMETPUUECKON ONTUKH. OnTHYECKas AJIMHA
nytd. [Ippanun @epma. @opMyia TOHKOM JIMH3BI.
HNHTeHcnBHOCTE cBeTa. ECTECTBEHHBIN U MTONISPU30BaHHBIN
CBET.

6,7

2.2.

Hudpaxius ceera

WNurtepdepennus. [punnun [oiireHca. SIsnenne
uHTephepeHIMH KOrepeHTHBIX BOJIH. [lInpuna
MHTEPPEPEHIIMOHHBIX MTOJIOC U PACCTOSTHUE MEXKIY HUMHU.
KorepentHocTs. Crioco0b! HaOMI01eHUS HHTEPHEPEHITUH
ceera. 3epkana Openens. bunpuzma Openens.
WuTepdepenius npu oTpaxkxeHUH OT TOHKHX IUIEHOK.
[Tonoce! paBHOM TONIIMHBI M PABHOTO HAKJIOHA.
WuTepdepomerp MaiikenbcoHa.

2.3.

HOHHpI/I3aI_[I/I${ CBCTa

[punnun toiirenca-®penens. Judpaxuus Dpenens u
mudpakuus  PpayHrodepa.

2.4.

B3aumonelictBue
3JIEKTPOMArHUTHBIX BOJIH C
BEIIIECTBOM

3onbl Openens. Judpakuus OpeHens oT Kpyriioro
oTBepcTHUs M Kpyrioro skpana. udpaxmus Opaynrodepa
oT 1ienu. MHorosaydeBasi HHTep(hepeHIUs.
Judpakimonnas pemerka. /lucnepcus u pazpenaromas




cuia 1upakiMoHHON pemeTku. Judpakuns
penTreHoBckux jydeit. ®opmyna bparros-Bynbsda.
[TonsiTre o ronorpadumu.

10  |2.5.|TemnoBoe usnyueuue Ionspusaropel. 3akon Mamoca. CTenenb NOaApU3aluy.
KOPIYCKYJISIPHBIX CBOjicTs |[1OMAPH3ALNS P OTPAKCHUH M IPEIOMICHUHN. 3aKOH
M3ITydCHUS bprocrepa. [lonsgpuzanus npu JBOMHOM

nydenpenomiaeHur. OOBIKHOBEHHBIN U HEOOBIKHOBECHHBIN
ny4u. Bpamenue miockoctu nonspuzanuu. I¢pgdexrt
Keppa.

11-16 |3. |Aromuas ¢u3uka

11  [3.1.|DnementapHas GopoBckas | SAKOHOMEPHOCTH B aTOMHBIX CreKTpax. CrieKTpanbHbie
Teopus aToMa Bogiopoja | CCPHH BOJOPOJHOIO aTOMa.

12 |3.2.|BonHoBbIE CBOICTRA Cnekrpansubie TepMbl. @opmyna bansmepa. OnbITe 110
MHKPOYACTHIL paccesnuro X-nmyden. Snepnas monens aroma. Popmyiia

Pezepdopna. Onweir @panka-I'epma. [loctymnarsr bopa.
DneMeHTapHasi 00OpOBCKasi TEOPHs AaTOMa BOJOPOJIA.

13 [3.3.|9nmeMenTEI KBAHTOBOI I'nnoresa ne bpoilid. DkciepuMeHTalIbHOE

MEX ALK JI0Ka3aTeJIbCTBO BOJHOBBIX CBOMCTB MUKpOUYacTUL]. OTbIT
JaBuccona u Jxepmepa. Judpaxius 3nekTpoHoB. OnbIT
bubepmana, Cymkuna u ®adpukanra. KopmyckysipHo-
BOJIHOBOH nyasin3M. COOTHOUIEHHE HEONPEAECIEHHOCTEH .

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

CraTtucTuueckuil XapakTep KBaHTOBOM MEXaHUKHU.
CBenieHus U3 TEOPUU ONEPATOPOB. SIBHBIN BUJ ONIEPATOPOB
BOKHEHIINX IMHAMUYECKUX NepeMeHHbIX. [Ipunnmn
cynepno3uiuu coctosinuid. IloctynaTel KBaHTOBOM
MeXaHUKU. Beruncienue cpenero 3HaueHus pusnyeckon
BEJIMYUHBI. BhIpOXKAEHHbBIE COCTOSIHUSL. Y CIIOBUS, IPU
KOTOPBIX HECKOJIBKO (PU3MYECKUX BEJIMYMH MOTYT UMETh
oIpesieJIeHHbIE 3HAYEHHs B OJJHOM COCTOSTHUH.

15 |3.5.|ATom Bogopona u [110THOCTB BEPOSITHOCTH U MIJIOTHOCTH TOKA BEPOSTHOCTH.
BOJIOPOZOIIOI00HBIE YacTrna B 66CKOHEYHO IIyOOKOH 0THOMEPHOMN
aTOMBIL. ATOMBI IIIe/I0uHbIX | TOTCHIHAIBHOM siMe. [IpoX oK ieHHe YacTuIl Yepes
3JIeMEHTOR NOTEeHIUAaNbHbIA Oapbep. TyHHEennpoBaHue.

KBaHTOBOMEXaHNYECKOE 00BICHEHNE XOJIOIHOM (T10JIeBOI
U aBTO3JIEKTPOHHOM) sMHccHH, & -pacniaa. CKaHUPYIOIUN
TYHHEJIbHBIA MUKPOCKOII. KBaHTOBBINM rapMOHUYECKH
OCLUJUISITOP.

16  [3.6.|Crnu sekrpoHa. KBaHTOBO-MeXaHNYECKOE ONMCAHUE BOAOPOJA U
MHOT03/ICKTPOHHBIE BOJOPOJONOA00HBIX aTOMOB. KBaHTOBBIE UnCiIa 3JEKTPOHA
ATOMEI B atoMe. Cxema ypoBHEH. BO3ZHHKHOBEHHE CIIEKTPAIBHBIX

cepuii. Toku B aroMax. MarHuTHBI MOMEHT aTOMa.

16  |3.7.|ATom B MarauTHOM mome |ATOMBI HIETOYHBIX 371€eMEHTOB. OCHOBHBIE PE3yJIbTATHI

KBaHTOBON MEXaHUKH IS HIETOYHBIX YJIEMEHTOB.
CrekTpaibHbIE 3aKOHOMEPHOCTH.
Ilpakmuueckue/cemunapckue 3ansamus
Hepneas o HaumenoBanue pasjaesa Conepsanmue

/TeMbl 1M CHHILJIHHbI

1-4 |1. |KosneGanusi M BOJHBI




1.1.

Kunematuka
FapMOHI/I‘IeCKI/IX
KoJIeOaHuit

Koneb6arenbublie nemxenusi. COOCTBEHHBIE, BBIHYX/ICHHBIC
napameTpudeckue Konedbanus. ABTOKoiIeOaHus.
["apmonnueckue konedaHusi. AMIUTUTYa, 4acToTa, ¢asa,
nepuof konedanuii. OnpeseneHne aMImuTy bl U (hasbl
rapMOHUYECKUX KOJeOaHH N3 HAa4YaIbHbIX YCIOBHI.
[IpencraBienne rapMOHUYECKOTO KOJIeOaHuUs C TOMOILBIO
BEKTOPHOM AvarpaMMbl.

1.2.

CBoOoiHBIC 3aTyXaroImue
KoseOaHus

CrnoxeHue Konebanuii oqHOTO HanpaByieHus. bueHusl.
CrnoxeHue B3auMHO TIEpIEHINKYISPHBIX KOJICOAaHUH.
®urypsl Jluccaxy.

1.3.

BBIHY)K,I[CHHBIG KOoJIeOaHMs

I"apmonunueckuit ocumsuisitop. Ksazuynpyras cuna.
VYpaBHEeHHE rapMOHUYECKOr0 OCUUIUIITOpa. Maibie
KOJIEOAHHUsI CUCTEMBI OKOJIO TIOJIOKEHHUSI PABHOBECHS.
OHeprusi rapMOHUYECKOI0 OCLHUIIIATOPA.
MaremaTruecKuil 1 GU3NIECKUN MAsITHUKU.

14.

Pacnpocrpanenuu BoJIH B
yIpyrou cpene

VpaBHEHHE COOCTBEHHBIX 3aTyXAIOMINX TAPMOHHYECKHX
KOJIeOaHMi, ero penieHne. AnepuoJuyecKoe IBIKCHUE.
XapaKkTepUCTHKH 3aTyXaIOLIEro rapMOHUYECKOTO
OCIMJILITOpA: aMILUTUTY/a, TIepruo, KO3 PpUIeHT
3aTyXaHusl, JJorapu(MHUCCKUIl TEKPEMEHT 3aTyXaHHs,
BpeMs penakcanuu. JJoOpoTHOCTb.

1.5.

9HepFeTI/IquKI/IC
XapPaKTCPUCTHKHU BOJIH

VYpaBHEHNE BBIHYXJICHHBIX KOJICOAHHI, €T0 pelieHue.
[TepexonHslii mporecc. AMIUIUTYIa M HadanbHas Qasza
BEIHYK/ICHHBIX KOJicOaHuU. SIBeHne pe3oHaHca.
AMITTUTYAHBIE U (a30BbIe Pe30HAHCHBIE KpUBbIe. CBA3h
JIOOPOTHOCTH C MapaMeTpamMu pe30HAHCHOW KPUBOM.

5-10

Ontuka

.|AaTepdepennns crera

I'maBHBIC ATanbl pa3BuTHs pu3ndecKux Teopuid. CBeToBas
BosiHa. CBeroBoii BekTop. [lokazarens npeaomieHus.
3aKOHbI reoOMeTpruYecKor onTuku. OnTuyeckas JiuHa
nyty. [Ipuanun ®depma. @opMyiia TOHKOW JIUH3HIL.
NHTeHcuBHOCTH cBeTa. ECTECTBEHHBIN U NOJISIPU30BAHHBIN
CBET.

6,7

2.2.

Hudpakius ceeta

Wntepdepenuus. [Tpunun [Noiirenca. SIBnenne
uHTep(epeHN KorepeHTHbIX BosH. [lupuna
UHTEPPEPEHIIMOHHBIX MTOJIOC U PACCTOSIHUE MEXKIAY HUMHU.
KorepentHocTh. CriocoOb! HaOM0AeHUS MHTEPhEPEHINN
ceta. 3epkana @penens. bunpusma Openens.
WnuTepdepenius npu oTpaxkeHUH OT TOHKUX IJICHOK.
ITos10CHI paBHOM TOJIIMHBI M PABHOT'O HAKJIOHA.

2.3.

Honapmamm CBCTa

[Tpunuun [Molirenca-®penens. Audpaxnus dpenens u
qudpakuus  PpayHrodepa.

2.4.

B3aumonaeiictBue
3JIEKTPOMAarHUTHBIX BOJIH C
BEIIECTBOM

3onbl Openens. Audpakuus OpeHenst oT Kpyrioro
OTBepCTHS U Kpyrioro skpana. Judpakuus @paynrodpepa
oT 1menau. MHoroyueBasi HHTepQepeHIIHs.
JudpaxknuonHas pemeTka. Jucnepcus u paspemaronias
cuia 1udpakMoHHOM pemmeTku. {udpakuuns
penTreHoBckux ydeit. Dopmyna bparros-Bynsda.
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2.5.

TemoBoe n3iyueHue
KOPIYCKYJISIDHBIX CBOMCTB
U3ITy4YEHUS

[Tonstpuzatopsl. 3akon Mantoca. CTeneHs noJisipu3aliu.
[Tonstpu3anys Mpu OTpaKEHUU U TIPEIIOMIICHUH. 3aKOH
Bbprocrepa. [lonsipuzanus npu ABOMHOM
nyuenpenomiieHnd. OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIN
nyuu. Bparmenne ninockoctu nonsipuzanuu. DPdhexrt




[Keppa.
11-16 |3. |Atomuas ¢u3uka

11  [3.1.|DnementapHas GopoBckas |3aKOH Kupxroga. PaBHOBeCcHas INIOTHOCTh YHEPTUU
TEOpPHsI ATOMA BOOPOJA n3nyyenus. @opmyna I[lnanka.

12 |3.2.|BonHoBEIE CBOICTRA 3akoH Credana-bonasivmana. KopnyckyinspHble cBoiicTBa
MUKPOYACTHIL usinydenus. @ororddext. Onvit bore. DoTonsl. DPdext

KomnToHa.

13 13.3.|9nements kBaHTOBOI 3aKOHOMEPHOCTH B aTOMHBIX clieKTpax. ClieKTpaabHble
MEXAHUKH CEpUU BOJOPOJHOIO aTOMa.

14  |3.4.|Vpasuenue [lpenunrepa |CHEKTpaIbHbie TepMbl. PopmMyia banbmepa. OnbITEI 110

paccessHuo X-nyude. SAnepnas monens aroma. opmyna
Pesepdopna. Dnemenrapnas OOpoBckasi TEOpHUs aToMa
BOJIOPOJIA.

15 |3.5.|ATom Bogopona u I'mnnoresa ne bpoind. DxkcniepuMeHTaabHOe
BOZIOPOIONO0GHBIE JI0Ka3aTeIbCTBO BOJIHOBBIX CBOMCTB MUKpoUacTull. OIbIT
aToMbl. ATOMBI Ienounsix |[[19BUCCOH 1 Jhkepmepa. Jlngpakiuis 51eKTPOHOB.
3IEMEHTOB CooTHoOlLIEHNE HEOIIPEECICHHOCTEH.

16  [3.6.|Crnn snexrpona. [110THOCTB BEPOSATHOCTH U INIOTHOCTH TOKA BEPOSITHOCTH.
MHOT03JIeKTPOHHBIC YacTuua B 6€CKOHEUHO ITyOOKOH 0JJHOMEpPHO
ATOMBI NOTEHIMaNbHON AMe. IIpoxoxaenne yacTui yepes

HoTeHUUaNnbHbIH 6apbep. TyHHenuposanue. KBaHTOBBIN
TFapMOHHUYECKHUI OCHHIUISTOP .

16 (3.7.|ATom B MaruuTHOM mote | KBAHTOBO-MEXaHUYECKOE OIMCAHUE BOAOPOAA U
BOJOPOAONOA00HBIX aTOMOB. KBaHTOBBIE UNCIIa AIEKTPOHA
B aToMe. Cxema ypoBHel. BO3HUKHOBEHUE CIIEKTPaIbHBIX
cepuid. Toku B aromax. MarHUTHBIM MOMEHT aToMa.

Jlabopamopnvie 3anamus

Heneasi|Ne |HammenoBanue pasuesia /TeMbl QU CHUANIINHbBI Conep:kanue
1-4 |1. |KoaeGaHusi U BOJHBI
1 1.1.|Kunematuka rapMOHMYECKUX KOJIEOaHH
2 1.2.|CBo0o1HBIC 3aTyXaroIue KoJIeOaHus
2 1.3.|BeinyxkaeHHbBIC KOJICOaH!S
3 1.4.|PacnipocTpaneHny BOJH B YIIPYTO# cpelie
4 |1.5.|9HepreTnyeckue XapaKTEpUCTUKH BOJIH
5-10 [2. [OnTHka
5 |2.1.|UnTepdepenius cBera
6,7 |2.2.|dudpaxmus ceeta
8 |2.3.|Ilonspusanus ceera
9  |2.4.|B3anmojeiicTBIE 2JICKTPOMArHUTHBIX BOJIH C BENICCTBOM
10 |2.5.|TemioBoe u3aydeHHE KOPIYCKYIISIPHBIX CBOMCTB H3JTYICHUS
11-16 |3. |ATomHas ¢uznKa
11 |3.1.|DnemenTapHast OOpPOBCKas TEOPHUS aTOMa BOJIOPOAA
12 |3.2.|BonHOBBIE CBOICTBA MUKPOUYACTHI]
13 |3.3.|DneMeHTHI KBAHTOBON MEXaHUKH
14 |3.4.|Ypasuenue llpeaunrepa




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 TMPaKTUYECKUX 3HAHUN W HABBIKOB OOYYAIOUIUXCS MO JUCHUUIUIMHE M CKJIAJBIBAETCS U3 OICHOK,
MOJIyYEHHBIX B XO/I€ TEKYIIEeH U IPOMEKYTOUHOM aTTeCTAIUH.

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 MOATBCPXKACHUSA MW OLCHUBAHUA
JAOCTUTHYTBIX PE3YyJIbTATOB O6y‘IeHI/IH II0CJIC 3aBCPUICHUA U3YUYCHUSA JUCHUITIINHBIL.

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. BkitouaeT B ce0si OLCHKY MEpPONPUSTUNA 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 Mo3aHee 16
Helenu ydeOHoro cemectpa. BkitouaeT B ce0si OICHKY MEpPONPUATHN TEKYIIErO 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 IIOJBOAATCA IIO HIKAJIC 6&HHBHO'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 CPEACTBO 3aCUMTHIBACTCA, B MPOTUBHOM Clydae
06yqa101111/11‘/'1csl JAOJDKCH JIMKBUIAUPOBATH MOABHUBIIYIOCSA aKaACMHUYCCKYIO 3aJO0JKCHHOCTD IO TeKYHIGI\/JI
WM IPOMEXYTOYHOM arTecTanui. MUHUMaIbHOE KOJIMYECTBO OAIIIOB 32 TEKYIIYIO aTTeCTAIUIO, B T.U.
OT/IENIbHOE OIIEHOYHOE CPEJCTBO B €€ COCTAaBE, M MPOMEKYTOUHYIO aTTecTanuio coctasisier 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.

CryneHT MOXeT ObITh aTTECTOBAaH IO AMCHMIUIMHE, €CIM OH aTTECTOBAaH IO KaXAOMY pasleny,
3aueTy/9K3aMeHy U €ro CyMMapHbIi 0at cocTaBisieT He MeHee 60.

Onpeoenenue 6onycoe u wimpagos

Bonychl: moompuTenbHble OAIB CTYIEHT MOXKET MOTYYUTh K CBOEMY PEHTHHTY B KOHIIE CEMEeCTpa 3a
MPUCYTCTBUE HA JICKIUAX, MPAKTHUYECKUX W JIAOOPATOPHBIX 3aHATHUAX M AKTHBHYIO M PETYISIPHYIO
paboTy Ha 3aHATHUSX.

bonyc (mpemuanbHble Oayuibl) HE MOXET IMpEBBILIATh 5 0auioB, BMECTe ¢ OayulaMu 3a TEKYIIYIO
aTTecranuio — He 6onee 60 OanoB 3a cemecTp.
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8.4. lllkana ouenku 00pa3zo6amenbHbIX 00CMUNCEHUT

WroroBast aTrecTaius o AUCIUIUTHHE olleHuBaeTcs 1o 100-0ayimpHON 1IKaie W MPEACTABISIET CYMMY
6au10B, 3apabOTaHHBIX CTYACHTOM IIPHU BBHIMOJIHEHUH 33JJaHUN B PaAMKax TEKYIIEH U MPOMEKYTOUHOM
aTTecTaluu

Cymma Ouenka no Ouenka | Tpebosanus K ypoenio 0céoeHus y4eoHoil
oannos 4-x bannvHoU WKane ECTS ouCyunIUHbL

OrneHka «OTJIMYHOY» BBICTABJISETCS CTYICHTY,
€CJIM OH INIYOOKO ¥ IPOYHO YCBOWII
MIPOrpaMMHBIN MaTepHa, HCUEPIbIBAIOLIIE,
[10CJIEZI0BATENBHO, YETKO U JIOTUYECKU

90-100 5- «omauunoy/ «zaumenoy A N
CTPOMHO €ro u3jaraet, yMeeT TeCHO
YBSI3BIBATH TEOPUIO C MPAKTUKOMN, UCIIOIH3YET
B OTBETE MaTepHaj MOHOTpaduICCKOM
JTUTEPATYPHI

85-89 B O1neHKa «XOpOIIO» BBICTABIISIETCS CTYJICHTY,

€CJIM OH TBEPJO 3HAECT MaTepual, 'PaMOTHO U
4 - «xopoutoy/ IO CVILIECTBY U3JIaracT €ro, He JI0IycKas
«3a4meHo Y Y > Y
75-84 C CYLIECTBEHHBIX HETOYHOCTEW B OTBETE HA
BOIIPOC

70-74

D OneHka «y/10BIETBOPUTEIILHO» BbICTABIIAETCS
CTYIEHTY, €CJIA OH UMEET 3HAHMS TOJIBKO
OCHOBHOI'O MaTepuaa, HO He YCBOMUII €r0
JieTaliel, 10IIyCKaeT HETOYHOCTH,
HE/I0CTaTOYHO NPaBUIbHBIE (HOPMYITUPOBKH,
HapyILIEHUs JIOTHYECKOU
IIOCJIEAOBATENBHOCTH B U3JI0KCHUH
IIPOrpaMMHOI0 MaTepHuaia

65-69

3-
«V0081eMBOPUMENLHOY/
60-64 «3aymeHoy E

OreHKa «HEeyI0BIETBOPUTEIHHOY
BBICTABJISICTCS CTY/ICHTY, KOTOPBIH HE 3HAET
3HAYUTETBHOM YacTH MPOrPaMMHOTO

2 - MaTepuala, JOMyCcKaeT CyIIeCTBEHHbIC

0-59 «HEY00871emE8oOPUMENbHON/ F ommoOku. Kak mpaBuiio, oneHka

«HE 3aUMeHO» «HEYJIOBJICTBOPUTEIIBHOY CTABUTCS
CTyJIEHTaM, KOTOPBIE HE MOTYT MPOJIOJIKHUTh
oOydeHune 6e3 TOMOTHUTENbHBIX 3aHATUH IO
COOTBETCTBYIOIIEH TUCIUTIIINHE

9. MEPEYEHL OCHOBHON W JOMOJHUTEJLHOH VYUYEBHOW JIMTEPATYPBI,
HEOBXOJIUMOIi 1J151 OCBOEHUSA U CHUTIINHBI

Onruka

a) ocnogHas yuedonan numepamypa:

1. Uponos N.E. 3agaun mo oOmieit pusuke. — M.: "Jlaboparopusi 3nanmit" (panee "BUHOM.
Jlabopatopus 3nanuit"), 2010-2014. (69 k3. , OBC Jlans, http://e.lanbook.com/).
2. Hponos N.E. Bomnoseie nporeccel. OcHOBHBIE 3aK0HBI. — M.: "JIabopatopus 3Hanmii" (paHee

"BUHOM. Jla6oparopus 3Hanuii"), 2013-2015. (30 sx3., OBbC Jlans, http://e.lanbook.com/).
3. CagenneB 1.B. Kypc o6mieit pusuku. B 5-u 1. Tom 4. Boasl. Ontuka. — M.: Jlans, 2011. (OBC
Jlans, http://e.lanbook.com/).
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4. CagenbeB U.B. Kypc obmieir ¢usuku. B 3-x 1. T.2. DnexTpudecTBO U MarHeTu3M. BoJHBL
Onrtuka. — M.: Jlanb, 2009 - 2011. (2 ak3., OBC Jlaus, http://e.lanbook.com/).

0) OononHumenvHan yueonan 1umepamypa:

1. Cusyxun /[.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 pu3nkKa

@) ocnogHas yuedHan Tumepamypa:

1. Hponos U.E. 3amaun no obmeii ¢usuke. — M.: "Jlaboparopust 3nanuit" (panee "BMTHOM.
Jlaboparopus 3uanuii"), 2012. (3BC Jlans, http://e.lanbook.com/).

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

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

4. Hponos U.E. KBanroBas ¢usuka. OcHoBHBIC 3aK0HBL. — M.: "JlabopaTtopus 3Hanwmii" (paHee
"BUHOM. Jlabopatopus 3uanuii"), 2014. (OBC Jlaus, http://e.lanbook.com/).

S. CagenweB U.B. Kypc o6mieit ¢pusuku. B 5-u 11. 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 U1.B. Kypc obmeit ¢usuku. B 3-x t1. T.3. KBantoBas ontuka. AToMHas ¢u3MKa.
®uszuka TBepaoro rena. Puzrka aTOMHOIO siApa U JeMeHTapHbIX yactuil. — M.: Jlans, 20011. (OBC
Jlans, http://e.lanbook.com/).

0) oononnumenvHasn yueonas numepamypa:

1. CuByxun J1.B. O6muii kypc ¢usuku. Tom 5. AtomHas u saepHas ¢usuka. — M.: Ouzmariur,
2002. (3BC Jlans, http://e.lanbook.com/).

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

3. CasenbeB U.B. Kypc obmeit ¢puzuku. B 3-x tr. T.3. KBantoBas ontuka. AToMHas (usmka.
®usznka TBepAoro tena. Ousnka aTOMHOTO SApa W AJeMeHTapHbIX yacTull. — M.: Jlans, 2007. (OBC
Jlans, http://e.lanbook.com/).

10. NIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIITMOHHOM
CETU «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOIUMBIX JIJA
OCBOEHMUSA JUCTIIAITJIMHBI

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

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

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

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

S. Lentp nndopmarnmonHo-0nbIMOoTeYHOTO 0O€eceueHns yaeOHO-HayqHOU nestensHnoctd HUAY

MU®U [Dnexrponnsiii pecypc| — URL: http://library.mephi.ru. http://ibooks.ru/.
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11. METOJIWYECKHUE VKA3AHHUS JUIS OBYYAIOIIMXCA MO OCBOEHWIO
TACIATITAHBI

Bun yuebHbIX Opranu3zanust 1eATeIbHOCTH CTYJEHTa
3aHITHU
Jlexusa Hanucanne KkoHCnekra JEKIUH: KpPaTKO, CXEMAaTU4YHO, II0CIEI0BATEIHHO

(buKcUpOBaTh OCHOBHBIC IOJOXKEHHS, BBIBOJABI, (OPMYIUPOBKH, 0000IIEHUS;
[IOMEYaTh Ba)KHbIE MBICIIM, BBIIEISTH KIIIOUEBBIE CIIOBA, TepMUHBL I[IpoBepka
TEPMHUHOB, MOHSTHIA C MOMOIIbIO SHIMKIONEANN, CIOBApei, CIPAaBOYHUKOB C
BBIMUCHIBAHUEM TOJKOBaHMWA B TeTpaab. OOO3HAYUTH BOIMPOCHI, TEPMHUHBI,
MaTepuai, KOTOPbIN BbI3BIBAET TPYAHOCTH, IOMETUTH U MONBITATHCS HAWTH OTBET
B PEKOMEHAYeMOH JuTeparype. Eciam caMocTosTenbHO HE yaaeTcs: pa3o0paThest
B MaTepuaie, Heo0X0auMO chOpMYyIUPOBATH BOMPOC U 33JaTh MPENOJaBATEIIO
HAa KOHCYJIbTALIUU, HA IPAKTUYECKOM 3aHITHH.

[IpakTrnueckue [IpopaboTka paboueii mporpaMMsl, yaensis 0co00e BHUMaHUE LESIM U 3a/1a4am,
3aHATHUSA CTPYKTYPE M COJEPNKAHHUI JUCUUILUIMHBL. KOHCIEKTUPOBAaHHE HCTOYHUKOB.
PaGota ¢ KOHCIIEKTOM JIEKLIUi, TOJTOTOBKA OTBETOB K KOHTPOJBLHBIM BOIIPOCaM,
MPOCMOTP PEKOMEHAYeMOW JHTeparypbl. PemieHue pacueTHoO-rpaduuecKux
3a/IaHMi, penIeHue 3a7a4 1o aropuTMy u Jap.

KonTponbsHas 3HAKOMCTBO C OCHOBHOH M JIOTIOJHUTEIBHOM JIMTEPATYpOH, BKIIOYAS
paboTta CIpaBOYHbIE W3JAaHUSA, 3apyOCKHbIE HCTOYHUKH, KOHCIIEKT OCHOBHBIX
MOJIOKEHUH, TEPMHUHOB, CBEICHUM, TPEOYIOIIMXCS Mg 3allOMUHAHUSA H
SIBJISIFOLIMXCSI OCHOBOIIOJIATAIOIIMMHU B 3TOU TEME.

Konnoksuym PaboTa ¢ KOHCTIEKTOM JIEKIU, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOITPOCAM.
[ToaroroBka k [Ipn moaroroBKe K 3K3aMeHy (3a4eTy) HEOOXOAMMO OPHUEHTHPOBATHCS Ha
JK3AMEHY KOHCIIEKTHI JIEKIINI, PEKOMEHIYEMYIO JINTEPaTypy.

12. MIEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJIOTMM, HCHOJb3YEMBIX IIPU
OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O MNPOLECCA 1O JAUCIMUIIJIMHE,
BKJUIIOYASA NEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA 1 THOOPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINUMOCTHN)

Hcnonb3oBanue MHGOPMAIIMOHHBIX TEXHOJIOTUI MPH OCYIIECTBIEHUH 00pa30BaTeIbHOIO Mpoliecca 1o
JTUCIUIINHE OCYIIECTBIISIETCS B COOTBETCTBUM C YTBepKJIeHHBIM [lonoxeHnem 00 DIeKTpOHHOMN
uH(pOpMaLMOHHO-00pa3oBarenbHo cpene MATD HUAY MUDN.

OneKkTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnons3yercss nns  peanuzaluu
00pa3oBaTeNbHBIX IPOrpaMM IIPU OYHOM, TUCTAHIIMOHHOM U CMEIIEHHOM pexxuMe o0ydenus. Cucrema
peanu3yeT ClenyIoe OCHOBHbIE (DYHKITUU:

1) Co3naHue ¥ yrpaBiieHUE KJIacCaMH,

2) Co3aHue Kypcos,

3) Opranu3anys 3amucy yJaruxcsi Ha Kypc,

4) [TpenocraBnenue nocTymna K yueOHbIM MaTepuanam JUisl y4aiuxcs,

5) [Ty6nukanus 3a1anuil 1 y4eHUKOB,

6) Orenka 3a/laHuid yJamuxcs, IpOBeIeHNUE TECTOB U OTCIISKUBAaHUE Iporpecca 00yueHus,
7) Opranu3anys B3auMoJIeHCTBUS yHaCTHUKOB 00pa30BaTEeIbHOTO MPoLecca.

Cucrema HHTCTPUPYETCA C OOMNOJHUTCIBbHBIMU CCPBUCAMU, 06CCHC'-II/IB3IOHH/IMI/I BO3MOXHOCTH
UCTOJIb30BaHUS TaKMX (YHKUMH Kak pabouyuii KajeHIapb, BUAEO CBsI3b, MHOTONOJIb30BATEIHCKOE
pelaKTUpOBaHUE JOKYMEHTOB, CO3/1aHHEe (OPM OMPOCHUKOB, MHTEPAKTUBHAS JOCKA ISl PUCOBAHMSL.
ABTOpH3aIMs M10JIb30BATENCH B CUCTEME OCYIIECTBIISETCS MMOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
MPUBS3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuensv unghopmayuonnbvlx mexnonozuii

[Ipu ocymecTBieHnn 00pa30BaTENBHOrO TMpolecca MO JUCHMIUIMHE HCHOJIB3YIOTCS CIeNyIoIue
MH(OpPMaLMOHHbIE TEXHOJIOTUU!
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— NOpOBEACHUE JEKIUN U MPAKTUYECKUX 3aHITUI C UCIIOIB30BAaHUEM CIIAI-TIPE3CHTAIUT;
— HCIIOJh30BaHHE KOMIBIOTEPHOTO TECTUPOBAHHS;
— OpraHu3aiys B3auMOJCHCTBHS C O0YJAIOIIMMUCS TTOCPEICTBOM AIeKTpoHHOU 1mouThl 1 DMOC.

12.2. Ilepeuenv npozpammnozo odecneuenus

— PenakTop npesenranuii Microsoft PowerPoint;
— Bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHas KOMIIBIOTCpHAsd CETh U riao0albpHas CETh I/IHTepHeT.

12.3. Ilepeuenv unghopmayuoHHbIX CRPABOUHBIX CUCHIEM

JlocTyn K 3JEKTPOHHBIM OHMOJIMOTEUHBIM pecypcaM M 3JICKTpoHHOH Oubmuoteunor cucreme (DBC)
OCYIIIECTBIISIETCS TOCPEACTBOM CIICUATBHBIX Pa3ienoB Ha opunuansHoM caiite UATO HUSY MUDU.
ObecnieyeH A0CTyN K DJEKTPOHHBIM Karajmoram Oubmuoreku MATD HUAY MUODU, a Taxke

AJIEKTPOHHBIM 00pazoBarenbHbIM pecypcam (DMOC), chopMupoBaHHBIM Ha OCHOBAHUHU TPSMBIX

JIOTOBOPOB € TpaBooOjafaTeasiMi y4eOHOM U y4yeOHO-METOIUYECKOW JUTEepaTyphl, METOAMYECKHX

oCcoOui:

1) Nudopmanuonnsie pecypcbl Cetun Koncynbrant Ilmroc, www.consultant.ru (undopmanus
HOPMATUBHO-TIPABOBOTO  XapaKTepa Ha OCHOBE COBPEMCHHBIX  KOMIIBIOTCPHBIX U
TEJICKOMMYHUKALMOHHBIX TEXHOJOTHH);

2) DNEeKTPOHHO-OMOIMOTeYHAS cucrema HUAY MUOU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) ObC «M3narennctBa Jlauby, https://e.lanbook.com/;

4) DnekTpoHHO-0ubmmoreunas cucrema BOOK.ru, www.book.ru;

5) basbl qanHbIX «neKTpoHHO-O0MOIMoTeuHas cucreMa elibrary» (ObC elibrary);

6) bazosas Bepcust ObC IPRbooks, www.iprbooks.ru;

7) basbl qannbIx «nekTpoHHas 6ubianoreka Texunyeckoro BY3a» www.studentlibrary.ru;

8) DNeKTpOHHO-0HOIHOoTeYHAS cucreMa «AnOykc.py/ibooks.ruy,

http://ibooks.ru/home.php?routine=bookshelf .
9) OnexkTpoHHO-O0ubnoreunas cucrema « 9bC FOPAUT», http://urait.ru/.

13. OIIMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOWM s
OCYHECTBJIEHUA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JUCHUIIJIMHE

AynuTopHbIil poHA HHCTUTYTA

VYuebnas madoparopus "Konedanust 1 BOJTHBI"
VYuyebHas naboparopus "Ontuka 1 aToMHas pu3uKa'.
bubnuoreunsiit poH MHCTUTYTA

el AN

14. UHBIE CBEJJEHUSA U (MJIN) MATEPUAJIbBI

14.1. Ilepeuenv o00pazosamenbHbIX MEXHONO2UI, UCHOIL3YEMBIX HPU  OCYULECHIEIEHUU
obpazoeamenbrno20 npoyecca no OUCUUNIUHE

Ha nexmusax u CCMHUHAapax MOCTOSAHHO UCIIOJB3YIOTCA CICAYIOIMNEC HHTCPAKTUBHBIC MCTObI O6y‘-IeHI/ISII
AUCIIYT, I'pynmoBas JUCKYCCHs, IIC6E[TLI, MO3TOBOH TYypM, HpO6HCMHaH 1 UHTCpPAKTHUBHASA JICKIIUH.

14.2. ®@opmur opeanuzayuu camocmoamenvHoli padomol odyuaowuxca (memol, blHOCUMbLIE ONA
CAMOCMOAMENbHO20 U3YYEHUA; GONPOCHL ONA  CAMOKOHMPONA; MUNOGble 3A0AHUA O
camonpogepku)

1. .A. CagenbeB. Kypc o6meit ¢pusuku. Tom 3. Ontuka. AtomHas ¢puzuka. @usnka aTOMHOTO sijipa U
aneMeHTapHbIX YacTull. M.(DOTOHBI U X CBOICTBA,,cTp.444-452).
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2. .A. CasenbeB. Kypc obmielt ¢puzuku. Tom 3. Ontuka. AtomHast ¢pusnka. Pu3znka aTOMHOTO sifpa v
3JIEMEHTAPHBIX YacThIl. M.(BOIIPOCHI /I CAMOIIPOBEPKH ).

14.3. Kpamkuii mepmunonozuueckuil cnoeaps

ABTOKOJIEOaHMSI — DTO HE3aTyXaKOIIME KoJieOaHus TO/1 JICHCTBUEM MTOCTOSTHHOM cvilbl. Hezaryxaromue
KoieOaHusT B aBTOKOJEOATENbHOW CHCTEME MOJICPKUBAIOTCS 33 CYET WCTOYHWKA DSHEPTHH,
MOJIKJIFOYAEMOT0 B HY>KHbIE MOMEHTHI BpEMEHHU K K0Jie0aTeNbHOM crucTeMe (MasTHUKY, KoJieOaTeTbHOMY
KOHTYpY U TIp.) uepe3 KJamaH, PeryJupyrouiiil mocTyIJIeHHe SHEPruu B 3Ty cucrteMy. Ponb kinanana
MOXET UrpaTh, aHKEPHBIM MEXaHM3M B 4acax, paJuoJiaMIia, TpaH3UCTOp U np.bueHussMu HazbIBaeTCA
pe3yNbTaT CIOXKEHHsI JABYX KoyieOaHUM ONM3KUX MO YacToTe (01 = 2), UMEIOUIMX OIMHAKOBYIO
aMIUTUTYJly U TPOUCXOASAIIMX B OJIHOM HamlpaBiIeHUH. BUEHHS MUMEIOT BUJ CHHYCOMJIBI C MEIJICHHO
MeHSIoLIeics aMIUIUTYI0H. BBIHYKIeHHBIMU KOJeOaHUSAMU Ha3bIBAIOTCS He3aTyXaroulue KosieOaHus
MOJT ICHCTBUEM MTEPHOINICCKHA MEHSIFOIICHCS BBIHYKIAIOIIEH CHITBl. AMIUTUTY/AA U (ha3a BBIHYKIEHHBIX
Kosie0aHui 3aBUCAT OT YaCTOTHI BBIHYK/Ia01Iel CHIIbI (CM. Takxke Pe3onanc).
Konebanusi, amMIumMryna KOTOPBIX C TEUYEHHEM BpPEMEHU yMeHblmaercs. [IpwumHa 3aryxaHus
o0yclaBnuBaeTcs CUJIaMu, TOPMO3SIIUMU JBUKECHHUE.
Kosebanus — 310 nepuoanvecky moBTopsitommecs ABkeHus. Konebanus, onuchiBaeMble 3aKOHOM
cunyca X = A sin (ot + @) uiu kocuryca X = A €0S (ot + @), Ha3bIBalOTCSI TAPMOHUYECKUMHE. Bennunna,
CTOSIIIAS MTOJT 3HAKOM rapMoHH4YecKoi (pyHkuuu (ot + @), HazpBaeTcs (a3oif; ® Ha3BIBACTCS KPYroBOM
(MU MKJIMYECKOi) 4acToToil; ¢ — HadanbHOU (azoi. Komebanusi pazHOl MPUPOABI ONMUCHIBAIOTCS
MaTEeMaTUYeCKH COBEPIIEHHO OJIMHAKOBO.
Koagduunentom 3aTryxaHusi Ha3blBaeTCd BEIWYHMHA, XapaKTEPU3YIOIIas CKOPOCTh YObIBAaHUS
aAMIUTATYIBI 3aTyXaroMIMX KOJICOaHWH. AMIUTHTY/A ONMPEACIIIeTCsS SKCIIOHCHIIMATBHBIM MHOXKHUTEIIEM
e™. Yem COJIbIIIE 0, TEM OBICTPEE 3aTYXAIOT KOJEOaHH S,
JlorapudmuueckuM  JEKPEMEHTOM  KOJICOaHWS  HA3bIBACTCS  HATYpalbHBIA  Jorapudm  IBYX
MOCIIEAOBATEIbHBIX AMILTUTY/] 3aTyXaIOIIEro KOJeOaHus.
MarteMaTu4ecknii MASTHHUK - MEXaHUUYECKas KoJjeOaTelbHasi CUCTEMA, COCTOAIIAA U3 MaTepUaIbHON
TOYKH, MMOJBEIICHHON HAa TOHKOW, HEBECOMOW M HEPACTSIKUMOW HUTU WIIM Ha HEBECOMOM CTEp>KHE B
noJie cuJ TsokecTu. [lepro Manbix kojie0aHui MaTEMAaTHYECKOTO MasTHUKA HE 3aBUCUT OT aMILITUTY bl
u onpenensiercs mo popmyie: T = 2mVl/g.
Mexannueckue KojebaHusi - o0Janaroiue MEePUOJUYHOCTHI0O OTKJIOHEHMSI Tela OT TOJIOKECHUS
paBHOBecus. Bo30OykaeHHe He3aTyXalooluX MEXaHHMYeCKUX KONeOaHW MPOUCXOAUT MyTeM
BO3/ICICTBUS Ha KOJEOATENbHYIO CUCTEMY TOCTOSTHHOM MJIM IEPEMEHHOM CHJIBI.
Pe3oHaHcoM Ha3bIBaeTCs SBIIEHUE PE3KOTO BO3PACTAHUS aMILTUTY/bI BEIHYKIACHHBIX KOJeOaHUN Tpu
COBIMAJICHUN YaCTOTHI BBIHYKJAIOMIEW CHUJIbI M YacCTOThl COOCTBEHHBIX KOJI€OaHMI KoyieOaTeabHOM
CHUCTEMBI.
®@urypsl Jluccaxy — pe3ynbTaT CIOKEHUS BYX MEPICHIUKYISIPHBIX K0/1e0aHUll, YaCTOThI KOTOPBIX
OTHOCSITCS Kak Leible yucna. Durypsl MOXKHO TONYyYUTh Ha dKkpaHe ociumorpada. IIpocreiimeit
¢durypoit Jluccaxxy SBISETCS OKPYXKHOCTb, KOTOpas IIOJy4aeTcsi TP  CJIOXEHUU JBYX
NEPIeHIUKYISAPHBIX KOJICOaHH OAMHAKOBON YaCcTOTHI M aMILTUTY/bI, CABUHYTHIX 1O (ha3e Ha /2.
®u3nueckuil MasTHUK - aOCOJIOTHO TBEPAOE TEJO, MMEIOIIEe OCh BpallleHus. B mosie TAroTeHus
bu3nYeCKUit MaITHUK MOXET COBEPIIATh KOJICOaHHs OKOJIO TIOJIOKEHUSI PaBHOBECHS, TIPU ITOM Maccy
CHUCTEMBbI HENb3S CUUTATh COCPENOTOUYCHHOW B OnHON Touke. Ilepuon komnebanmii ¢puznuecKoro
MasTHUKA 3aBUCUT OT MOMEHTA UHEPIIUH TeJla U OT PACCTOSTHUS OT OCH BpalleHUs J0 LIEHTpa Macc.
«OnTukay»
AOCOJIIOTHBII MOKa3aTe/b MPeJIOMJIeHHs] CBETA - OTHOIIIEHHE CKOPOCTH CBETA B BaKyyMe K (pa3zoBoi
CKOPOCTH CBEeTa B JaHHOW cpene. AOCOMIOTHBIA IOKa3aTeNlb MPETOMIJICHHS] CBETa IMOKa3bIBAET BO
CKOJIBKO pa3 CKOPOCTh CBETa B BaKyyMme OOJIbIlIe CKOPOCTH CBETa B JJAHHOU cpejie.
AHAIU3aTOP MOJISIPU30BAHHOI0 M3JIy4eHHS - YCTPOWCTBO, C TOMOIIBIO KOTOPOTO MOXKHO
00HapYXUTh MOJIOKEHHUE MIOCKOCTH Nosipu3anuu ceera. CM. Taxxe [loaapuzamop.
Buaumoe u3inydeHue - SJICKTPOMATHUTHOE H3JTyY€HHE, BBI3BIBAIOIIEE 3PUTEIHHOE OIIyIIEHUE H
3aHMMaromiee ydactok crekrpa or 380 nmo 780 HM. CBeToBbIE H3JIydy€HHUs pa3IMYHBIX YacTOT
BOCITPUHUMAIOTCS Y€TIOBEKOM KaK pa3HbIC IIBETA.
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I'eomeTpuyeckasi oONTHKA - pa3/Jiesl ONTUKH, B KOTOPOM M3Y4YalOTCsl 3aKOHBI pacIIpOCTPAaHEHUSI CBETA B
IIPO3paYHBbIX CPENax, OCHOBAHHBIC HA NPEICTABICHUU O c6emosbix aydax. OCHOBHBIMU 3aKOHAMU
2eomMempudeckou OnmuKy sIBISIOTCS:

- 3aKOH NPAMOTUHEUHO20 PACNPOCMPAHEHUs C6ema,

- 3aKOH HE3A6UCUMbLX C6EMOBbIX NYUKOE;

- 3aKOH OMPAICEHUs;

- 3aKOH NPeNoMICHUA.

BosiHoBasi onTHKa - paslen onmuku, W3YYarOIIMH sIBJICHUS, B KOTOPBIX IPOSBIAETCS BOJHOBBIC
CBOICTBa ceema.

Tosiorpaguss — cnoco® mosydyeHHs OOBEMHBIX H300paKEHUH TNpPEIMETOB Ha (POTOMIACTUHKE
(romorpamme) IpH MOMOIIM KOT€PEHTHOrO W3JydeHHs Jjas3epa. ['ojgorpamma (QUKCHpyeT HE camo
n300pakeHHe MpeIMeTa, a CTPYKTYPY OTPa)KEHHOM OT HEr0 CBETOBOW BOJIHBI (€€ aMIUIUTYy U (asy).
JUis nosy4eHus: rojorpaMMbl He00X0AUMO, 4TOOBI Ha (poTorpaduueckyro MIaCTUHKY OJHOBPEMEHHO
MOTIAJIA JIBa KOT€PEHTHBIX CBETOBBIX ITyYKa: MPEAMETHBIN, OTPAKEHHBI OT CHUMAeMOro OObEKTa, U
OIOPHBIN — MPUXOAIINN HETOCPEACTBEHHO OT Jiazepa. CBeT 000uX NMy4yKOB HHTEPPEPUPYET, CO3/1aBast
Ha IJIACTUHKE YepeJOBaHUE OYEHb Y3KMX TEeMHBIX M CBETJIBIX I0JOC — KapTUHY uHTepdepenimu. Ha
9KCIOHUPOBAaHHOM TaKUM 00pa3oM U MPOSBIEHHOM IUNIACTHHKE OTCYTCTBYET Kakoe-1100 n300pakeHue,
HO ero B 3ammn(poOBaHHOM BHJIE COACPKUT crcTeMa MHTep(hepeHInOHHBIX mosnoc. Eciu romorpamMmy
IPOCBETUTH, KaK TUANlO3UTHUB, JIA3EPHBIM CBETOM TOH e 4aCTOThI, YTO ObLIA HCIOIb30BaHA ITPH 3aIHCH,
BO3HUKHET «B0CCMAHOBNEHHAs 207102PAMMA» — 00bEMHOE M300paKEHUE CHSTOIO MpEAMETa, CIOBHO
BUCSILETO B MPOCTpaHCTBE. MeHssl TOUKY HAOJIOJeHHs, MOKHO 3aryIsIHYTh 3a MpPEeJAMEThl Ha MEPBOM
IUTaHE W YBHUJETH JIETaJH, PaHee CKPBIThIC OT B3rsiga, CBET, MPOXO/s CKBO3b CUCTEMY YepHO-OEINbIX
I0JIOC TOJIOIPaMMBbI, UCHBITHIBAET AU(PPAKLUIO U BOCIPOU3BOAUT BOJIHOBON (DPOHT, UCXOAMBIIUI OT
cusrtoro npeamera. Cm. Taxoke Kocepenmmuocme.

JIBoiiHOe J1ydemnpeIOMJIeHHe - Pa3JIBOCHUE CBETOBOIO JIyda IPU MPOXOXKACHUM 4YEpe3 ONTHYECKU
AHU30TPOIHYIO CPEy, BOSHUKAIOLIEE BCIIEICTBUE 3aBUCUMOCTH I10KA3aTeIs PEJIOMIIEHUSI CBETA OT €r0
noJIsIpu3aluu. B 01HOOCHOM ABOSKONPENIOMIISIIOIIEM KPUCTAIUIE, HAIIPUMED, B KPUCTAJLIE UCIaHICKOTO
mmnaTa, Majarollril JIyd CBEeTa pacHICTUIIeTCs] Ha JBa Jiyda, OOBIKHOBEHHBIM M HEOOBIKHOBEHHBIM,
UMEIOLIUE Pa3HbIEC noKazamenu npeiomieHus A NOJIIPU30BaHHbIE B IBYX B3aUMHO NEPIEHANKYIISIPHBIX
IJIOCKOCTSIX.

Jlucnepcust cBeTa — 3aBUCUMOCTh (pa30BOM CKOPOCTH CBETa OT YacTOThI (MIJIM JJTUHBI BOJIHBI).
Jucnepcus nokasareJisi MpeJoOMJIeHHs] — 3aBUCUMOCTh TIOKa3aTelis IPEeTOMIIEHUS N OT YacCTOTHI V.
JudpakunoHHasi pemerka - ONTHYECKOE YCTPOWCTBO, HMEIoIIee OOJbIIOE YUCIO INENeH,
pa3JeNeHHbIX HEMPO3PAYHbIMU MPOMEKYTKAMHU, HAa KOTOPBIX MPOUCXOIUT AU pakius cBera. OOBIYHO
TU(PaKLMOHHAS pelleTKa MpeAcTaBisgeT co00M COBOKYMHOCTh OOJBLIOrO YHUCIA HapaieNIbHBIX
LITPUXOB OJMHAKOBOM IIMPHHBI, HAHECEHHBIX HA MPO3pPAuyHyI0 WJIH OTPAXKAIOIIYI0 MOBEPXHOCTb Ha
OJIMHAKOBOM PAacCTOSIHMU APYr OT Aapyra. /udpakunoHHas perieTka sSBIseTcs OCHOBHBIM 3JIEMEHTOM
MHOTHUX CIIEKTPaIbHBIX IPHOOPOB.

Judpakuus cBeTa - OTKJIOHEHHE OT 3aKOHOB T€OMETPUUYECKON ONTHUKH, BhIpaXkaroleecs B OTHOAHUU
CBETOM MallbIX npensaTcTBuid. {udpaxius HabmoaeTcs IpU pacpOCTPAaHEHUHU 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 npeiomieHyss BTOPOH Cpebl IO OTHOIIEHHUIO K
NEepBOM, OTpPaKEHHBIN Jiyd OydeT NOJHOCTHIO TMOJSPU30BAaH B IJIOCKOCTH, MEPHEHAMKYISIPHON
IUIOCKOCTH MaJ€HUS

3akon Kupxroga yTBepxkaaer, 4To OTHOIIECHUE u3ryuyamenbHOCmu J000ro (HEYepHOro) Tena K
KO3(pPUIIMEHTY MOTJIOMIEHUS! €CTh BEIMYMHA OJMHAKOBAs Ul BCEX TN M PaBHAs M3IIy4yaTeIbHOCTH
YEpHOTO TeJla MpUJaHHON TeMIepaType.

3akon JleHapaa — oJIH U3 3aKOHOB BHEIIHETO pomoagpexma: s3HEprHst HOTOANIEKTPOHOB HE 3aBHUCUT
OT UHTEHCUBHOCTHU CBETA, a 3aBUCUT TOJILKO OT YaCTOTHI.

3akon Mamoca - (u3MuecKuil 3aKOH, COTJIACHO KOTOPOMY HHTEHCHUBHOCTH CBETOBOI BOJIHBI,
NpOLENIIEN noadapuzamop W auaiuzamop, TPONOpPLUUOHAIbHA KBAaJApaTy KOCHMHYCA yIia MEXIy
IJIOCKOCTSIMU TJIaBHBIX CEUEHUH MOJSpU3aTOpa U aHAJIM3aTopa.

3aKOH He3aBHCHMBIX CBETOBBIX IYYKOB - TOCTYJIAT T€OMETPUYECKON ONTHKH, B COOTBETCTBHH C
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KOTOphIM: PacnpocTpaHeHHe BCSIKOTO CBETOBOTO Iy4Ka B CPEJE HE 3aBUCUT OT TOIO, €CTh JIU B ATOH
cpene Apyrue mydkd CBETa WM HET.

3aKoH oTpaskeHHMsl CBeTa - 3aKOH, ONPEICISIIOIIMKM B3aMMHOE PAaCHOJIOKEHUE NPU 3€pKaIbHOM
OTPaXEHUU MAJAIOMIET0 W OTPAKEHHOI'O JIy4eW, a TaKke NEepHeHIAUKYJSPAa, BOCCTAHOBIEHHOIO K
TpaHUIle pa3jera IBYX cpell B TOUKE MaaeHus: 00a Jiyua ¥ MepIeHUKYIISIp JIeKaT B OJTHON TIIOCKOCTH;
YToJ1 NaJIeHHs PaBEH YLy OTPaKEHUS.

3aKoH mpesiIOMJIeHMs CBeTa — OJMH M3 3aKOHOB I'€OMETPUYECKOM OITUKH, COIJIACHO KOTOPOMY
NaJarolUn JTyY, JIyd MPEJOMIICHHBIA U NEPHEHANKYJIAP, BOCCTAHOBJICHHBIM B TOUKE MAJCHUS Jy4a K
TpaHMIIE pa3ziena IByX CpeJ, JIeKaT B OJHOM IJIOCKOCTH; OTHOIIEHHE CHHYyCA yIJla NaJeHUs K CHHYCY
yria MpejoMIIEHUsl €CTh BEIMYMHA IOCTOSHHAS JJIS JIaHHBIX JIBYX CP€J U PaBHAsl OTHOCUTEILHOMY
MIOKAa3aTeN0 IPEeJIOMJIEHUSI BTOPOW cpezbl 10 OTHOUIEHUIO K mepBoil. CM. Takke [ eomempuueckas
onmuxa.

3aKkoH NPAMOJIMHEHHOI0 PACHPOCTPAHEHUS CBeTa - TIOCTYJIAT IE€OMETPUYECKOW ONTHKH, B
COOTBETCTBUU C KOTOpPHIM B OJHOPOJHOH Cpele CBET pacHpOCTPAHSAETCS MPSMOJIMHENHO. 3aKOH
MPSIMOJIMHEMHOTO paclpOCTPAHEHHUsI CBETA SIBJISETCS CIEeACTBUEM npunyuna Pepma.

3aKoH cMeleHHsl YTBEPKJIAeT, YTO AJIMHA BOJIHBI, HA KOTOPYIO MPUXOJUTCS MAKCUMYM CIIEKTPaIbHON
IUIOTHOCTH U3yyamenvHocmu, 00paTHO MPONOPIHOHATbHA aOCOIIOTHON TeMIiepaType, T. €. MAKCUMYM
U3JTY4YEHHUS] CMEIIAETCs TIPH MOBBIIICHUN TEMIIEPATyphl B 00JIaCTh 00Jiee KOPOTKUX BOJIH.

3akon Credana-boabumana yTBEpKIACT, UTO U3TYYAMENLHOCMb 4epHO20 mend TPSMO
IPOTIOPIMOHATIFHA YETBEPTOH CTEIIEHN aO0COIIOTHON TEeMITEPATYyPHI.

3akon CrosieToBa — OJUH M3 3aKOHOB BHEIIHETO ¢omoaghghekma: (HOTOTOK HACHINIECHUS MPIMO
IIPONOPLIUOHAJIEH CBETOBOMY ITOTOKY.

H3iyyaTeIbHOCTBIO HA3BIBACTCS IMOJHASI MOIIHOCTH (HAa BCEX YAaCTOTax W IO BCEM HAMPABIICHUSIM)
U3JTy4EHUS C €IMHULIBI TIOBEPXHOCTU HArpeToro teja. M3myuaTesbHOCTh 3aBUCUT OT TEMIIEPATyphl Tella
U OoT KodpduiueHTa TMOTJOoMEHUsT ero mnoBepxHocTH. CTapple Ha3BaHHUS OSTOM BEITUYMHBI —
DHEPreTHUYEcKasi CBETUMOCTh HIIM JIydeHCITycKaTelbHas crocoOHocTh. CM. Takke 3axon Cmeghana-
bonvymana.

HNuTtepdepenuns cBera - oNTUYECKOE SBICHUE, BOSHUKAIOLIEE IPU CJIOKEHUU JBYX UM HECKOJIBKUX
KOT€PEHTHBIX CBETOBBIX BOJIH, JIMHEHHO MOJSPHU30BAHHBIX B OAHOW IockocTtu. WHTepdepeHius
IpEeJICTaBIsIET COO0M yCTONYMBYIO BO BpEMEHH KapTUHY YCUIJIEHUS WU OcIabaeHus pe3yIbTUPYIOIIHNX
CBETOBBIX KOJICOaHUI B pa3INYHBIX TOYKAX MPOCTPAHCTBA.

HcTouynuk cBeTa - U3IydaTesab 3JIEKTPOMAarHUTHOW SHEPIUMM B BUIAMMON 4acTu cnekTpa. McTouHnku
cBeTa mnojpaszzensatorcss Ha ecrectBeHHble (CosHue, JlyHa W T. A.) U HCKYCCTBEHHBIE (JIaMIIbI
HaKaJUBaHUS, ra30pa3psIHbIE JaMIIbl U JIp.).

KBaHToBasi onTHKa — pa3zies ONTUKH, U3yJalOLIUil SBJICHNS, B KOTOPbII 00HApy>KUBAIOTCSI KBAHTOBBIE
CBOMCTBA 2JIEKTPOMArHUTHOTO U3NydeHUs (CBETa). DTO menniosoe usnyuenue, pomosghghexm, agpgpexm
Komnmona wn np.

CnoBOo  «KOrepeHTHOCTb» OyKBaJbHO O3HA4YaeT «COIJIACOBAaHHOCTHbY». BoJHBI Ha3bIBarOTCA
KOTE€PEHTHBIMH, €CIIM pa3HOCTh (a3 BO30yKJaeMbIX MMU KoJieOaHUM B JIHOOOH TOUYKE MPOCTPAaHCTBA
OCTaeTcs IOCTOSIHHOW B TeUeHHE BpeMeHU HaOmonenus. CM. Takxe Mumepgepenyus ceema.

Koubua HbioTOHA - HHTEp(depeHIIMOHHas KapTHHA, BO3HUKAIOIIAs B MPOXOJSIIEM UM OTPaKEHHOM
CBETE B OKPECTHOCTH TOYKH CONPUKOCHOBEHHM BBINYKJIONM MOBEPXHOCTH JHMH3BI CO CTEKJISTHHON
iacTuHKoM. Ilocne oTpaskeHus nyded Ha IpaHHMLAxX paszena CTEKJIO - BO3AYX M BO3IYX - CTEKJIO
CBETOBBbIE BOJIHBI HUHTEpdepupyloT U 00pa3yloT HUHTEpHEPEHIIMOHHYI0 KapTHMHY B BHJE
KOHLEHTPUYECKUX KOJIEIL.

Kom0unannonHoe paccesinue cBeTa - SBICHUE U3MEHEHUS YaCTOThl PACCEIHHOTO BEIIECTBOM CBETA.
B cnekTtpax KOMOMHAIIMOHHOI'O paccesHHOTO CBeTa JJIi MOJIEKYN HAOIIOAAI0TCs JIOTOJIHUTENbHbIC
JIMHUM, YaCTOThl KOTOPBIX SIBJISIFOTCSI KOMOWHAIMSMU 4acTOTHI MAJal0IIero CBeTa U BpallaTeIbHbIMU
4acTOTaMH MOJIEKYJI.

JlazepsnI (0T oT mepBoIxX OykB anri. ¢paser Light amplification by stimulated emission of radiation) —
KBAHTOBBbIE T'€HEPATOpPHI CBETA, NPUHLHUI JEHCTBUS KOTOPBIX OCHOBAaH Ha SIBJIEHUU BBIHYXIEHHOIO
(CTUMYJIMPOBAHHOTO) W3JIy4ECHHUS. N3ny4yenune J1a3epoB MOJIIPU30BAHO, oOnanaer
MOHOXPOMAaTHYHOCThIO, OOJNBIION MOIIHOCTBIO B Y3KOM CIIEKTPaJIbHOM JHala3oHe M Majoi
PacxoAMMOCTBIO CBETOBOrO My4ka. HaxoasT mmpokoe npuMeHeHHe B TEXHUKE U IKCIIEPUMEHTaIbHON
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dusuke.

Onruka - pazznen QU3MKH, B KOTOPOM HM3Y4alOTCs 3aKOHOMEPHOCTH ONTHYECKUX SIBICHHUH, IpUpoa
CBETa U €ro B3aUMOJIEHCTBUS C BEILIECTBOM.

OnrTnyeckass aKTHMBHOCTb - CBOMCTBO HEKOTOPBIX BEIECTB BpalllaTh IIJIOCKOCTh IOJIIPU3ALUU
IPOXOJAIIETO Yepe3 HUX IIOCKONOJIIPU30BaHHOrO cBeTa. IIpuMepsl oNTHUECKH aKTUBHBIX BEILECTB:
KBapl, KHHOBApb, CKUIIUAAP, PACTBOP caxapa B BOJE U IIp.

OnTuyeckas JJMHA MYTH - IPOU3BEACHNUE ITyTH CBETOBOIO JIydya Ha IIOKa3aTellb [IPEIOMIICHUS CPEIBL.
OnTnueckas JUIMHA IIyTH YMCJIEHHO PAaBHA IIyTH, KOTOPBIM IIPOXOJUT CBETOBOM JIy4 3a TO K€ BpeMs B
BaKyyMe.

OnpiT KOHra - omeiT mo MHTEp(EPEHIMH CBETa OT JBYX TOYEUHBIX HCTOYHUKOB, MOJTYYEHHBIX
IPOIYCKaHHEM ITyyka cBeTa OT OOIIero MCTOYHuKa yepe3 aBa orBepctus. OmbiT FOHra nosposmser
OLICHUTH JUIMHY BOJIHBI JJI PA3JIMYHBIX YYaCTKOB CIIEKTpa.

OTHOCHTe/IbHBII MOKA3aTe b MPeJIOMJICHHS CBeTA - OTHOILEHHE (pa30BOM CKOPOCTH CBETA B IEPBOI
cpene K (a3oBOM CKOPOCTH CBeTa BO BTOpOU cpene. UWCICHHO OTHOCUTENBHBIM ITOKa3aTeib
IIPEJIOMJICHUS CBETA PABEH OTHOIICHUIO CHHYCA yrja MaJeHUs K CUHYCY YIJIa IIPEJIOMIICHUS.

Ilepnon nMppakuHOHHON pemIeTKH - PACCTOSTHUE MEXAY CEpeIMHAaMU JBYX COCEIHHUX IIesel
JU(ppakLMOHHON peweTku. J{pyroe Ha3BaHHUE — LIar WU MOCTOSHHAS PELIETKH.

I110CKOCTHIO TVIABHOTO CeYEHHS NOAPU3AMOPA HAZBIBACTCS IJIOCKOCTh, B KOTOPON IMOJSPU30BaH
Jyd4, IPOLIEAIINI 3TOT MOJISAPU3ATOP.

IInockocTy moOJsIpM3ALMU - IUIOCKOCTb, B KOTOpPOWM KoOJI€OJIETCSs BEKTOp HANpPSHKEHHOCTU
JIEKTPUUECKOTO IOJIS 3JIEKTPOMAarHUTHON (CBETOBOI) BOJIHBI.

ITorsiomenne cBera - siBJIeHNUE 0CIa0ICHUS IPKOCTU CBETA IIPU €T0 IIPOXOXKACHUU YE€PE3 BELLIECTBO WIIN
IIPU OTPAXEHUU OT IIOBEPXHOCTH.

IToxa3aTenb mnpenom/ieHHsl CBeTa - MeEpa ONTUYECKOM IUIOTHOCTU CpeAbl, paBHAas OTHOILEHUIO
cKkopocmu céema B BaKyyMe K CKOPOCTH cBeTa B cpefe. Ilokazarens npenomieHus cBeTa 3aBUCUT OT
YacTOThl CBETa U OT MAPaMETPOB COCTOSIHUS cpelpl. PasnnyaroT abCONIOTHBIE U OTHOCHUTEJIbHBIE
IIOKa3aTeNH MPEIOMIICHUS.

Hoasipuzatop - mnpubop, mNpeaHA3HAUYEHHBIM JJI MOJIyY€HUS T[OJHOCTBIO WM YaCTUYHO
NOJIIPU30BaHHOrO  cBeTa. llonmsgpu3aTop MOXXKHO HCIOJIB30BAaTh B KAueCTBE  aHAAU3AMOPA
MOJIIPU30BAHHOIO U3ITyYEHUSI.

IMosnsipu3anms cBeTa - OpUEHTALUsl BEKTOPOB HANPSIKEHHOCTH AJIEKTPUYECKOTO MOJS U MarHUTHON
MHAYKIIMY CBETOBOM BOJIHBI B TNIOCKOCTH, IEPIEHAUKYIISIPHON CBETOBOMY J1ydy. OOBIUHO MOJIIpU3alus
BO3HHMKAET IPU OTPAXECHUM M NPEIOMIECHUM CBETa, a TaKKe IPH paclpoCTpaHEHUM CBETa B
AHU30TPOMHON cpene. PaznmuyaroT TMHEHHYI0, KPYTOBYIO M JJUIMITUYECKYIO OJISIPU3ALMIO CBETA.
IMoasipony - onTHyeckast cucTeMa, NperHa3HaueHHas JUIsl mojsipu3auuu ceera. [Ipencrasnser coboit
AIIACTUYHYIO IUIEHKY, Ha KOTOPYI0 HAaHECEHbl COOTBETCTBYIOUIMM O0pa3oM OpUEHTHUPOBAHHbBIE
MaJIeHbKWE  KPHUCTAUIMKWM  JBOSKOIpEIOMIIsIomero  BemecTBa  (repamaturta).  [lomstpoun
W3rOTaBIIMBAETCS B BUJAE CBETO(MUIIBTPA, JUHEHHO MOJIAPU3YIOMIETO MPOXOISAIINNA 4Yepe3 HEero CBET
(metieBslit noapuszamop).

IIpenomiienne cBera - sBIIEHUE, 3aKIIOYAIONIEeCs] B M3MEHEHUHM HANpaBiICHHs] pPacHpOCTpaHEHUs
CBETOBOW BOJHBI IIPH INEPEXOJE U3 OIHOW Cpelnpl B APYTYH0, OTIMYAIOILYIOCA HOKa3amenem
npenomieHus ceema.

IIpu3moii Hukous (M1 IpocTo HUKOJIEM) Ha3bIBACTCS NOIAPU3AMOp, TPEATIOKEHHBIN OTIaHICKUM
uHxeHepoMm HuxoneMm. IIpuHuMI [eHCTBUS HUKOIS OCHOBAaH Ha TOM, 4YTO OAMH M3 JBYX
MOJISIPU30BAHHBIX JIydeil B OJHOOCHOM JBOSKOIPEIOMIISIONIEM KpHcTaie (HEOObIKHOBEHHBIM WM
OOBIKHOBEHHBIN) BBIBOJIUTCS UX UTPHI C IOMOMIbIO SIBJIEHUS MOJHOTO BHYTPEHHEro oTpaxkeHus. CM.
TaKxke /[eotinoe nyuenpenomieHue.

Hpunuun depMma - NIPUHLIKAI T€OMETPUIECKON ONTHKH, COTJIACHO KOTOPOMY JIyd CBETa, MPOXOAAIINI
yepe3 JIB€ TOYKH, MJET MEXAYy HUMU MO TaKOMYy IYTH, JUIS MPOXOXJIEHHs KOTOpOro TpedyeTcs
HauMeHbIllee WIM HaumOoJbllee (IKCTpEeMalbHOE) BpeMsi MO CPaBHEHHIO C JPYTMMU BO3MO>KHBIMHU
MyTSMH.

Paccesinue cBeTa - OTKJIOHEHUE PACIIPOCTPAHSIOIIETOCS B CPEJie CBETOBOTO MyYKa BO BCEBO3MOKHBIX
HarnpaBieHusx. PaccesHue cBera 00ycI0BICHO HEOAHOPOIHOCTBIO CPEbl M B3aUMOACHCTBUEM CBETA C
YaCTHUIIAMHU BEILIECTBA, TPU KOTOPOM HU3MEHSETCS HapaBJIeHUE PACIIPOCTPAHEHHMS, YACTOTA U INTOCKOCTh
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KoJIeOaHU CBETOBO BOJIHBI.

PeHTreHoBCcKOe M3/1y4eHHe — JJIEKTPOMAarHUTHOE U3JIyYEHHE OYEHb BBICOKOM 4acTOTHI (MJIM OYEHb
KOpOTKO# JuHbl BodHb, A = 10* — 10° A. Otkpeito Hemenxum ¢usukom B.Pentrenom (1895).
Paziimuaor mopmosznoe n xapakmepucmuyeckoe pPeHTIeHOBCKOe H3JIydeHHe. B peHTreHOBCKOM
JMara3oHe Ha TEpeIHUil IJIaH BBICTYMAIOT KBAHTOBBIE CBOWCTBA 3JEKTPOMArHUTHOTO HW3IYYEHUS.
HaxonuT mmpokoe npuMeHeHue B MeTUIMHE, B J€(PEKTOCKONMH, B CTPYKTYPHBIX UCCIIEIOBaHUAX U TIP.
Pedpaxkuus cBeTa - ICKPUBIIEHUE CBETOBOTO JIyda B CPE/I€ C HETPEPHIBHO MEHSIOIIUMCS OoKa3amenem
npeomMieHUs ceema.

TepMuHOM «cBeT» 0003HAYAIOT HE TOJIBKO 8UOUMDBLLL C8eMm, HO Y DIIEKTPOMArHUTHOE U3JIy4eHHE IPYTUX
nrana3oHoB (MH(ppakpacHoe U yIbTpaduoIeTOBOE U3NyUCHUE, peHmeeHoscKue a1yyu). Takum o0pa3zom,
9TOT TEPMHH UCIOJIb3YETCSI KAK CHHOHUM BBIPAKEHUSI «3JIEKTPOMAarHUTHOE U3ITYy4EHUE.

CBeToBOIi J1y4 - JINHUS, B/I0JIb KOTOPOU PacIipoOCTPaHSIETCs TOTOK SHEPTHH, UCIYIICHHBIH UCMOYHUKOM
ceéema. B mpo3payHOil OJHOPOAHOM cpele CBETOBOM JIyd Bcerza NpsMoOJMHEEeH. B cpene ¢ miaBHO
U3MEHSIOMIMMUCS ONTHYECKHMMH XapaKTePUCTUKAMU CBETOBOM Jyd HCKpuBisgercs. CM. Takke
Pegparxyus ceema.

CkopocTh cBeTa B BaKyyMe - CKOPOCTh paclpoCTpaHEHHs cBeTa B Bakyyme ¢ = 299'792'458 wm/c.
CkopocTb cBeTa B BaKyyMe - IIpeJelibHas CKOPOCTb pAacCHpOCTPaHEHUs JHOObIX (U3NYECKUX
B3aUMOJICHCTBU.

TenuioBoe u3JIydeHHe — 3TO 3JEKTPOMAarHUTHOE H3JIyY€HHE HArpeTbiX Tell. 3aKOHBI TEMJIOBOTO
U3IIydeHHs O0BsCHACT kganmosgas meopus M.I1nanka (1900).

TopMO3HBIM PEHTIeHOBCKHM M3Jy4eHHeM Ha3bIBae€TCs KOPOTKOBOJIHOBOE 3JIEKTPOMArHUTHOE
U3Jy4eHHE, BO3HUKAIONIEE B PEHTI'CHOBCKOW TPYyOKe IMPH PE3KOM TOPMOXKEHHH IBIKYIIUXCS C
00JIBIIONH CKOPOCTBIO 3JIEKTPOHOB MOBEPXHOCTHIO aHOAa (aHTHKaronaa). He 3aBucuT oT Marepuana
AaHTHUKATO/A.

Yroa nageHusi — yroja MexIy NaJaloLIUM Jy4OM U MEPIEeHAUKYISIPOM, BOCCTAHOBICHHBIM B TOYKE
naJieHusl.

Yron mnpejaomMJeHHsi - YroJl MEXIy MPEJIOMIECHHBIM JIy4OM CBETa U MEPHEHIUKYISIPOM,
BOCCTaHOBJICHHBIM B TOUYKE MaeHUs (TIPEITOMIICHHS).

YpaBHenue JiiHIITeliHA A7 BHEIIHETO ¢homosggexma MpencTaBiseT cOOOM CIENCTBUE 3aKOHA
coxpanenus suepruu: hv = A, + (MV?/2) — sueprus ¢porona (hv) uaer Ha coBepuIeHKe pabOTH BEIX01A
(As) ¥ YACTHYHO TIEPEXOMT B SHEPruio GoTodIeKTpoHa (MVZ/2).

DOTOHOM HA3bIBACTCS KBA3MYACTHIIA, BBEJCHHAS IS TOTO, YTOOBI OOBSICHUTH KOPITYCKYJISIPHBIC
CBOWCTBA 3JIEKTPOMArHUTHOTO M3IydeHus. POTOHY NPUIIUCBIBAaETCS 3HEprus € = hv 1 ummynsc p =
hv/c, rne v —vacrora cBeTa, C — CKOPOCTh CBETa B Bakyyme, a h=6,62- 10734 Ix/c — nocmosnnas Inanka.
DOTOHBI — K8aHMbl HNEKTPOMATHUTHOTO MOJIS. DIeKMPOMASHUMHOE 83aUMO0elicmaue OCYIeCTBIIETCS
nyreM oOMeHa (OTOHaMHU.

®oTomMeTpHYeCKHe BeJTNYMHBI - CUJIAa CBETA, OCBELIEHHOCTh, CBETOBOM MOTOK, IPKOCTb, KOA(PHHUIIUEHT
ponycKkaHus 1 Ko3(QGUIMEHT OTpakeHUS.

®0T03JIeKTPOHBI — JIEKTPOHBI, BRIPBAaHHbIE CBETOM U3 MeTaJlla PU BHEUIHEM (homoaghghexme.
®o103¢dexkTOoM  Ha3pIBaCTCA  rpynna  SBJICHUH, BO3HUKAIOIIMX MOPU  B3aUMOJACHCTBHHU
3JIEKTPOMArHUTHOTO H3Jy4eHHs C BemecTBOM. Pasnuuaror BHemHMHA (oTo3¢d ekt (BbIphIBaHUE
AJIIEKTPOHOB M3  MeTajula Ipu  OO0JlydeHuH), BHYTpeHHMH  (oTodaddext  (yBenuueHue
3JIEKTPONPOBOJHOCTH  IOJYNPOBOAHMKA TMpH  OOMydyeHMHM) U (OTOralibBaHUYECKUH IPPEeKT
(Bo3nukHoBeHne OJIC mnpu oOmydeHun p-n-nepexona). Potorpdekr oOBACHSIETCS Ha OCHOBE
KBAaHTOBBIX IpeacTaBieHuid. [lepByto Teoputo BHemHero gortoaddexra cozgan A.DinmTeiH (1905).
Cwm. Vpasnenue Diinwumetina onsn enewne2o pomosghghexma.

XapakTepucTHYeCKOe pPEHM2eHO6CKOe u3/lyYeHue BO3HUKAET TpU  JOCTATOYHO BBICOKOM
YCKOPSIFOIIIEM HaNPsHKCHUN Ha PEHTTC€HOBCKOU TpyOKe. MeXaHn3M CBOJUTCS K BRIPBIBAHHIO YJICKTPOHOB
C BHYTPEHHHX 3JIEKTPOHHBIX 00O0JIOUEK U K MEepexojy Ha 3TH MecTa 3JIEKTPOHOB C JAPYIHMX 000J0YEeK
atoma. CriekTp Takoro usnmy4yeHHsl JuHeiuatbiil. [losBisiercs Ha (oOHE CIUIOMIHOIO TOPMO3HOIO
PEHTI'€HOBCKOT'O CHEKTpa KaKk Habop CIEKTPaJIbHBIX JIMHUNA. 3aBUCUT OT MaTepHalia aHTUKATO/1a.
XpoMaTuyecKoOi MoJsIipu3anMell  Ha3bIBACTCS COBOKYIIHOCTh  SBJIEHUW, COMPOBOXKIAOIINX
UHTEPEPEHIIMIO MOJIIPU30BAHHOIO CBETA (TIOSBICHUE OKPACKH IKPaHa).

YepHbIM Ha3bIBACTCS MICAUTM3UPOBAHHOE TEJIO, MOTIIOMIAOIIEE BCIO MAIAOIIYI0 Ha €r0 TOBEPXHOCTh
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SHEPTHUI0. Y cTapeBIlee Ha3BaHUE YUEPHOTO TeJla — a0COMIOTHO YepHOoe Telo. PeanbHble Tera He SIBIISIOTCS
YEpHBIMH; TOBEPXHOCTh, XOPOILIO TOIJIOMIAIONMAsi CBET B BUIMMOM JHara3oHe, MOXET IUI0XO
MOTJIOIIATh B HH(PAKPACHOM.

IddexTom Komnrona (1923) Ha3piBaeTCs yBETUUCHHUE JUTHHBI BOJIHBI PEHM2EeHOBCKO20 U3LYUeHUs: TIPU
pacceMBaHMM Ha JIETKMX aroMax (Ha TMOYTH CBOOOIHBIX 3JeKTpoHax). Dddexkr Komnrona nerko
00BSCHSICTCS] HA OCHOBE KBAaHTOBBIX MPEACTABICHUN ITyTeM IPUMEHEHUS 3aKOHOB COXpaHEHUs SHEPTUn
U UMITYJIBCA JUISL CUCTEMBI «PEHTTEHOBCKUN (DOTOH + AIIEKTPOH OTAAUM.

Appexr Dapajness - BpalleHUE IUIOCKOCTH MOJSPU3AIMU JIUHEHHO MOJSIPU30BAaHHOIO CBETa IMpU
MPOXOXKIACHUU €r0 Yepe3 BEIECTBO, MOMEIIEHHOE B MPOJI0JIbHOE MarHuTHoe mnoisie. OTKpBLI sIBICHUE
anrnmiickuii  pusuk  M.@apaneit  (1845). Oddexr cpirpan BakHYIO poJib B YTBEPKICHUH
3IEKTPOMArHuTHOM Teopun cera. Lllupoko npumMeHsieTcsl B TEXHUKE U B SKCIIEPUMEHTaIbHOU (pu3mke
(U3yuyeHHME CTPYKTYpPBI BELIECTBA).

15. OCOBEHHOCTH PEAJIM3AIIMU JUCHUIIJIMHBI JIs1 UHBAJIMJIOB U JIMI C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMU 310POBbA

B cootBercTBHM ¢ MeTOAMYECKHMMHU peKoMeHaanusaMu MuHoOpuayku P® (ytB. 8 anpenst 2014 r. Ne AK-
44/05BH) B Kypce NpeAIoJaraercsi MCHOiIb30BaTh COLMATIbHO-aKTHUBHBIE U PE(IECKCUBHBIE METO[bI
00y4YeHUs, TEXHOJIOTHU COITMOKYIbTYPHOU peabmmraiuu odydaromuxcsi ¢ OB3 ¢ menpio oka3zaHus
HOMOILIY B YCTAaHOBJIEHUH MTOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHHUH.

OOyyeHue Ml C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3[0POBBSl OCYLIECTBIISIETCA C YYETOM
UH/IMBUYAJIbHBIX TCUXO(U3HUYECKUX OCOOCHHOCTEH, a Ul HMHBAIMJOB TaKK€ B COOTBETCTBUHU C
MHAMBUAYaJIbHON NporpaMMoin peaduiuTaluy HHBAINU/IA.

Jisi IUn ¢ HApylIeHHeM CJIyXa BO3MOXKHO IPEJOCTaBICHHUE WH(POPMAIMKM BHU3YaJIbHO (KpaTKHUA
KOHCIICKT JICKHI/If/'I, OCHOBHAas1 W JAOIIOJHUTCJIIbHAA JH/ITepaTypa), Ha JICKOUOHHBIX W ITPAKTUYCCKHUX
3aHATUSAX ~ JIOIYCKAaeTCsl NPUCYTCTBUE ACCHCTEHTa, a TaK K€, CypIOINEPEeBOJYUKOB U
TU(DIOCYpIOTIEPEBOTUUKOB.

OI_IeHKa 3HAHUU CTYACHTOB Ha IPAKTHUYCCKUX 3aHATUAX OCYHICCTBJIACTCA HA OCHOBC IMMCBMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, IMCbMCHHO BBINTOJIHCHHBIX NPAKTUYCCKUX 3aI[aHI/II>'I.

Jloknan Tak e MOXeT ObITh HpPEeJOoCTaBlieH B MUCbMEHHOM (opme (B Buae pedepata), IpU 3TOM
TpeOOBaHUS K COJIEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUs K KauyeCTBY M3JIOKEHHsS MaTepualia
(TOHATHOCTB, KAYECTBO PEYH, B3aUMOJICHCTBHE C ayTUTOPUEH U T.J.) 3aMEHSIOTCS Ha COOTBETCTBYIOIINE
TpeOOBaHUs, NPEAbIBISIEMbIE K MUCbMEHHBIM padoTaM (KadecTBO OQOpPMIIEHMSI TEKCTa M CIIMCKa
JUTEPATyphl, TPAMOTHOCTb, HAINYHE WITIOCTPALIMOHHBIX MAaTepHAIIOB U T.11.).

C yd4eTroM COCTOSIHUSI 3I0POBBSI MPOCMOTP KHHO(HIBMAa € TOCIEAYIOIIMM aHAIU30M MOXKET OBITh
MPOBEJIEH JoMa (HarpuMep, MPU HeOOXOIMMOCTH JOMOTHUTENBHON 3BYKOYCHIIMBAIOIIEH ammaparypbl
(HaymrHuk#)). B Takom ciiydae CTyIEHT TMpPEAOCTaBIsA€T MUCHbMEHHBIM aHaliU3, COOTBETCTBYIOIIUA
MPEIbSABISIEMBIM TPEOOBAHUSIM.

[TpomexyTouHasl aTTecTalys AJs JHI C HApYIIEHUSIMU CIIyXa MPOBOJUTCS B MUCbMEHHOU Qopme, npu
3TOM HUCHOJB3YIOTCS OOILIMe KPUTEPUH OlLieHMBaHMA. [IpM HEOOXOIMMOCTH, BpeMsl MOATOTOBKH Ha
3a4eTe MOXKET OBbITh YBEIMUYEHO.

Jlist 1u1r ¢ HApyLIeHHeM 3peHus TOMYCKaeTcs ayAnalbHOe peocTapieHne nHhopMaluu (Harmpumep,
C WCIIOJIb30BAaHHEM TIPOTPAMM-CHHTE3aTOPOB pEYM), a TaK K& HCIOJIb30BaHWE HA JICKIIHIX
3BYKO3AMHCHIBAIONINX YCTPOUCTB (AMKTOPOHOB U T.a.). JlomyckaeTcsl MPUCYTCTBHUE HA 3aHITHSIX
accucTeHTa (TOMOITHUKA), OKAa3bIBAIOIIETO 00YJAIONTUMCS HEOOXOUMYIO TEXHUYECKYHO TTIOMOIITb.

OreHka 3HaHMI CTYIEHTOB HA CEMHUHAPCKUX 3aHITHUSIX OCYIIECTBISIETCS B YCTHOM opme (KaK OTBETHI
Ha BOMPOCHI, TaK M TpaKkTU4YecKue 3ananHus). [Ipu HEeoOXxoammocTu aHaiM3a (QriibMa MOXKET OBITH
3aMEHEH OINKCAHUEM CUTYallMd MEKITHUYECKOI0 B3aMMOJIEUCTBHS (HA OCHOBE OIbITA PECIOHJICHTA,
XYJI0KECTBEHHOHN JTUTEPATYPHI U T.]I.), TTO3BOJISIONIAM OIEHUTh CTETICHh C(HOPMUPOBAHHOCTH HABBIKOB
BJIQJICHUS METOJIaMU aHalM3a U BBIABICHUS CHEHU(PUKU (YHKIIMOHUPOBAHUS W Pa3BUTHI MCHUXUKH,
MO3BOJISIIOIIUMH  YYUTHIBATh BIUSIHUE STHUUYECKHX (akTopoB. Ilpw mpoBeaeHUH MPOMEKYTOUHOM
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arrecrtauun Jid Jdl € HapYHICHUCM 3pCHHA TCCTHUPOBAHUC MOXKCT OBITh 3aMCHEHO Ha YCTHOC
COGCCCI{OB&HI/IG I10 BOIIpOCaM.

Jluna ¢ HapylmeHHsIMH ONOPHO-ABUIaTeJIbHOIO amnmapara HE HYXJalTcsi B 0COOBIX (opmax
IpeocTaBlIeHs yueOHbIX MaTepranoB. OIHAKO, C y4€TOM COCTOSHUSA 370POBbS YacTh 3aHATHI MOKET
OBITh peayi30BaHa AUCTAHIUMOHHO (npu mnomomu cetu «HTEpHeT»). Tak, mpu HEBO3MOXKHOCTU
HOCEIIEHUS JIEKLIMOHHOTO 3aHATHUS CTYJCHT MOKET BOCIIOJIb30BATHCS KPATKUM KOHCIEKTOM JIEKIIUU.

HpI/I HCBO3MOJXHOCTH TIIOCCHICHUA [IPAKTUYCCKOr0 3aHATHUA CTYACHT MOOJDKCH MPCAOCTAaBUTH
MMMChMEHHBIN KOHCIIEKT OTBETOB Ha BOITPOCKHI, IMCbMCHHO BBIIIOJTHEHHOC ITPAKTUYCCKOC 3a1aHUC.

Jokmaa Tak ke MOXKET OBITh NMPEJOCTaBIICH B NMUCbMEHHOW ¢dopme (B Buiae pedepara), mpu 3TOM
TpeOOBaHUSI K COJNEPIKAHHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KAa4eCTBY HM3JIOKCHHS MaTepuaia
(TIOHSITHOCTB, KAYECTBO PEYH, B3AaUMOJICHCTBHE C ayTUTOPHEH U T.J1.) 3aMEHSIFOTCS Ha COOTBETCTBYIOIIINE
TpeOOBaHUS, TPEABIBISIEMbIE K MUChMEHHBIM paboTam (KadecTBO OQOPMIICHHS TEKCTa U CIIHMCKA
JUTEPaTyphl, TPAMOTHOCTh, HAUINYHE WILTFOCTPAIIHOHHBIX MATEPHAIIOB U T.1I.).

[TpomexyTouHas arTecTalys AJs JUL C HApyIIEHUsIMU OIIOPHO-BUTAaTEIbHOTO anmapaTa IpoBOJANUTCS
Ha OOLIMX OCHOBaHUSX, INPU HEOOXOAMMOCTH MpoLEAypa 3adyeTa MOXKET OBbITh peanu30BaHa
JTUCTaHIIMOHHO (HAaIpuMep, IPY TIOMOIIH IporpamMmsl Skype).

J171st 5TOr0 1O TOTOBOPEHHOCTH C MperoaBaTesieM CTYIEHT B ONpeAeIeHHOE BpeMs BHIXOJUT Ha CBS3b
JUIsL TIPOBENIEHUSl IpoLEeaypbl 3aueTa. B Takom ciydae 3adeT chaercsd B BHJIE coOeceloBaHHUS IO
BomnpocaM (cM. GopMbI MPOBEACHUS MTPOMEKYTOUHON aTTeCTAIlUU JJIS JIUI C HAPYIIECHUSMU 3PCHHUS).
Bompoc u npaktuueckoe 3a1aHnue BEIOUPAIOTCS CAMUM MIPENOJaBaTEIIEM.

[Tpumeyanue: POHABI OLIEHOYHBIX CPEACTB, BKIFOYAIONIUME THUIIOBBIC 3aJaHUS W METOJbI OIICHKH,
KPUTEPUU OIEHHWBAHMS, TO3BOJSIONINE OLEHUTHh PE3yJbTaThl OCBOCHUS JaHHOW JIUCIUIUIAHBI
oOyuaromumucs ¢ OB3 moryT Bxoauts B cocta PI1J] Ha mpaBax OoTAENbHOTO TOKYMEHTA.
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