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1. HEJIX U 3AJAYHN OCBOEHUA JUCIUITJIMHbI

HCJIL H3Yy4YCHUA TUCHUIIJIHHBI:

— oBlaJcHHE O0a30BBIMH 3HAHHSAMH (PYHIAMEHTAIBHBIX pPAa3/leioB (PU3UKUA, HEOOXOAMMBIMHU MJIst
OCBOCHUS (PM3MUECKUX OCHOB B SIICPHBIX PEAKTOPAX M MaTepHalax;

33[[3‘11/[ U3YyYCHUA TUCHUIIIINHBI:

— H3y4YCHHE TEOPUHU IO TEMaM: MEXaHWKa, JIEMEHTHI PESTHBHCTCKOW MEXaHWKH, KOJeOaHUS U
BOJTHBI

— MoOJIeKynspHas (pu3MKa M OCHOBBI TEPMOJWHAMMKH, JJIEKTPHUECTBA W MarHeTH3Ma, ONTHUKU U
aTOMHOU (PU3UKH;

— Ppa3BUTHUE HABBIKOB PEIICHHS 33124 110 JaHHBIM TeMaM;

— OCBOCHHE ITOCTAHOBKH M MTPOBEACHUS (PU3UICCKUX IKCIICPUMECHTOB;

— MOJIy4eHHUE NMPAKTHYECKUX HABBIKOB MO0 00pabOTKE W MHTEPIPETAIUN PE3YJIbTaTOB IKCIICPUMEHTOB
B IIPOIIECCE BBITIOJIHEHUS JIA0OPATOPHBIX padoT;

— pa3BUTHE KYJIbTYpPbl MBINUICHUST (CIOCOOHOCT, K OOOOIICHWIO, aHalU3y, BOCHPHUSATHUIO
uHpopmaun);

— pa3BUTHE NMPAKTHYECKUX HABBIKOB JJOIMUYECKH BEPHO, ApTYMEHTHPOBAHO H SICHO CTPOUTH YCTHYIO U
NUCHMEHHYIO PEUb.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI (1a71ee
OII) BAKAJIABPUATA

JucnunnuHa peanus3yeTcss B paMKax 00s3aTeNbHOM YacTh M OTHOCUTCS K €CTECTBEHHO-HAyYHOMY
MOJYJIIO.

Jlns ocBoeHUS JUCHUIUIMHBI HEOOXOAMMBI KOMIIETEHIIMH, COPMHUPOBAHHBIE B paMKax H3yueHUs
CIIEAYIOINMX AMCHUIUIMH: «MaTeMaTuyecKuil aHalu3y», «AHaTUTHUYECKas TeoMeTpus», «JIuneiHas
anredpar.

JIMCUMIIIMHBL /WM TPAaKTHKH, JUIsI KOTOPBIX OCBOEHHME JaHHOW JHUCHUUIUIMHBI HEOOXOIHMMO Kak
npejecTByomiee: «nepHas puznkay.

HucuunnuHa uzydaercst Ha 2 Kypce B 4 cemecTpe.

3. IEPEYEHb IIJTAHUPYEMBIX PE3YJBTATOB OBYYEHUS 1O AWCHUIIIMHE,
COOTHECEHHBIX C ININTIAHUPYEMBIMHA PE3YJIbBTATAMU OCBOEHMsA
OBPA3OBATEJbHOM ITIPOI'PAMMBI

B pesynmbrare ocBoenmsi OIl OakanaBpuata o0OydaromUWCS JOJKEH OBJAACTh CIEAYIOIIMMH
pe3ynbTaTaMi 00y4YeHHS MO0 AUCIUILTHHE:

Konanl HaumenoBanue Koa v HauMeHOBaHUE MHAMKATOPA
KOMIIeTeHI Ui KOMIIeTEHIIUH JOCTHKEHHUSI KOMIIeTeHIUH
YKE-1 Crioco0O€eH HCIIO0JIb30BaTh 3-YKE-1 3HaTh: OCHOBHBIEC 3aKOHEI

3HAHUS €CTECTBEHHOHAYYHBIX TUCIUILUINH, METO/IbI
€CTECTBEHHOHAYYHBIX MaTeMaTUYECKOTO aHAJIN3a U MOJICTTMPOBAHHS,
JUCLUIUINH, TPUMEHSTh TEOPETUYECKOT0 U IKCIEPUMEHTAIIBHOTO
METOJIBI MATEMATHIECKOT'O HCCIIEJOBAHUS
aHanu3a u moaenupoBanus, | Y-YKE-1 YMmers: ucnonb3zoBaTh MaTeMaTUyeCKHe




TCOPECTUUCCKOTO U
OKCIICPUMCHTAJIBHOT'O
HCCICOOBAaHUA B
IIOCTAaBJICHHBIX 3agadax

METO/IbI B TEXHUYECKUX HMPHIIOKCHHUSAX,
paccYUTHIBATh OCHOBHBIE YHCIIOBBIC
XapaKTEPUCTHKH CITyJallHBIX BEINYHH, PELIaTh
OCHOBHBIE 33/1a4/ MAaTEeMaTHYECKOW CTATUCTHKHY;
pelaTh TUIIOBBIE PACUCTHBIC 33/1a41

B-YKE-1 Bnaners: MeTogaMu MaTeMaTU4eCKOro
aHaJIM3a ¥ MOJICITUPOBAHUS; METOIaMH PELICHUS
3aJa4 aHaJIKM3a U pacyeTa XapaKTepUCTUK
(U3MUECKUX CUCTEM, OCHOBHBIMHU NTPHEMaMHU
00pabOTKH IKCTIEPUMEHTAIBHBIX TaHHBIX,
METOJIaMH PabOThI C IPUKIIATHBIMU
POrpaMMHBIMH TPOAYKTaMH

OIIK-1

Cnoco0€eH UCIoIb30BaTh
0a30BbIE 3HAHUA
€CTECTBEHHOHAYYHBIX
JUCHUILINH B
npoheCCHOHATBHOMI
ACATCIIbHOCTH, HpI/IMCHﬂTb
METObl MATEMATHYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHHUS,
TEOPETUYECKOTO U
3KCHepI/IM€HTaJIBHOFO
HCcCIeq0BaHus

3-OI1K-1 3HaTh: 6a30BbIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JUCIMIUINH; OCHOBHBIE
MaTeMaTUYECKHEe 3aKOHBI; OCHOBHbIE (PU3NYECKUE
SIBJICHUSI, TIPOLIECCHI, 3aKOHBI M TPAHUIIBI UX
NPUMEHUMOCTH; CYIITHOCTh OCHOBHBIX
XUMUYECKHUX 3aKOHOB U SIBJICHHI; METOIbI
MaTEMaTUYECKOI0 MOJEIMPOBAaHUS,
TEOPETUYECKOI0 U IKCIEPUMEHTAIBHOIO
UCCJIE1I0BAHMS

V-OIIK-1 YMeTb: BBISBIATH
€CTECTBEHHOHAYYHYIO CYIIHOCTh IPooIIeM,
BO3HHKAIOIINX B X0OZ€ MPOPEeCCHOHATHHON
JeSATEIbHOCTH, IPUBJIEKATH JJIs1 UX PELIEHUs
COOTBETCTBYIOIINH (PU3UKO-MaTEMaTHUECKUI
amnmnapar

B-OIIK-1 Bnagers: MaTeMaTHYECKUM aIapaToM
It pa3paboTKX MOJIENeil MPOLIeCCOB U SBICHUH,
pelieHust MpaKTUYECKUX 3a/1a4
npohecCuOHANBHOM NeTeNbHOCTH; HaBBIKAMU
HCIIOJIb30BAaHUS OCHOBHBIX 00LIEPU3NYECKUX
3aKOHOB M MPHUHIIMIIOB

4. BOCHUTATEJBHBIN MOTEHIHUAJ JUCIUIIIUHBI

Hanpasienus/uean 3amauyy BOCHIUTAHUSA Bocnurate/ibHbIA NOTEHIIHAJI
BOCIUTAHUA (xon) JUCHMILINH
HHuTesnekTyabHOE - (opmupoBanue Hcnonb3oBaHne BOCIUTATENILHOTO
BOCIIUTAHHE KYJIbTYpPbl YMCTBEHHOTO | TIOTCHIMAJIA TUCITATIIINH
Tpyna (B11) I'YMAaHUTAPHOI0, ECTECTBEHHOHAY4YHOTO,
obmenpodeccCnoHaTBHOTO 1
po(hecCHOHATEHOTO MOIYJIS JIJISt
(bopMHUPOBaHHS KYJIBTYPBI YMCTBEHHOTO
Tpy/la MOCPEICTBOM BOBJICUEHUS
CTYJICHTOB B y4eOHBIE
MCCIIeI0BATENbCKUE 3a/JaHUsI, KypCOBBIE
paboTHI U JIp.
IIpodeccnonanbHoe u - popmupoBanue 1. Ucnionp30BaHKe BOCIUTATENLHOTO

TPYAOBOE BOCIIUTAHHE

TyOOKOTO TOHUMaHUS
COLIMAJIBHOU POJIX

npodeccuu, TO3UTUBHON | 0OmIenpodecCHOHATBHOTO MOIYJIS JJISI:
U aKTUBHOM YCTaHOBKH
Ha [IEHHOCTH M30paHHOW | OTHOIIEHUS K MpodecCur WHKEHepa

MMOTEHIIMANA JTUCIUITINH
€CTECTBEHHOHAYYHOI'O U

- (hopmupoOBaHUS TO3UTUBHOTO




CIIEIUATBHOCTH,
OTBETCTBCHHOI'O
OTHOIIICHUS K
npodeccrnoHaIbHOM
JEATeILHOCTH, TPYLY
(B14)

(KOHCTpYKTOpa, TEXHOJIOTA), TOHUMAaHHUSI
€€ COLIMAIIBHOM 3HAYUMOCTH U POJIU B
o011ecTBe, CTPEMIIEHUS CIIE10BaTh
HOpMaM Ipo(eCCUOHATEHOU dTUKH
MOCPEJICTBOM KOHTEKCTHOI'O O0yUYEeHHS,
peLIeHHS TPAKTUKO-OPHEHTUPOBAHHBIX
CUTYallMOHHBIX 3a]a4;

- (hopMUpOBaHHS YCTOMYUBOTO HHTEPECA
K IIpOo(eCCUOHAIIBHOMN IEATENIHOCTH,
CHOCOOHOCTH KPUTHYECKH,
CaMOCTOSITENIbHO MBICIUTh, IOHUMATh
3HaYUMOCTb MPOPECCUN TTOCPEICTBOM
OCO3HAaHHOI'O BBIOOPA TEMATUKU
MIPOEKTOB, BHIITOJHEHHUS IPOCKTOB C
nocienyomei myoamuyHon
IIPE3EHTALEN PE3yNIbTaTOB, B TOM YHUCIIE
000CHOBaHHMEM MX COLUAIbHON U
MPAKTUYECKOM 3HAYMMOCTH;

- (hopMUpOBaHMSI HABBIKOB KOMAaHTHOM
paboThl, B TOM YMCIIE peaan3aluu
pas3IMYHBIX IPOEKTHBIX posieH (Juaep,
WCTIOJTHUTEIb, aHAJUTHK U TIP.)
IIOCPEJICTBOM BBIIIOJHEHHS COBMECTHBIX
MIPOEKTOB.

2. Mcnionb30BaHuE BOCIUTATEILHOTO
MOTEHIMAJa TUCIIUTLTHHBI
«OKOHOMUYECKHE U TIPABOBHIE OCHOBBI
MEIUIUHCKON AEATEIbHOCTUY,
«OKOHOMUYECKHE U TIPABOBHIE OCHOBBI
npodecCHOHATLHOM 1eATETbHOCTHY,
«YTpaBiieHHe, OpraHu3anus u
IUTaHUPOBAHKUE IPOU3BOJICTBA» U JIP.
JUTSL:

- (hopMUpPOBaHMSI HABBIKOB CUCTEMHOIO
BUJICHUS POJIA ¥ 3HAYUMOCTH
BbIOpaHHOM Mpodeccun B COIUAIBHO-
HYKOHOMHYECKUX OTHOIICHHSIX Yepe3
KOHTEKCTHOE 00y4eHUe

5. OFBbEM JUCHHUIIVIMHBI B 3BAYETHBIX EJIJMHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BBIJAEJEHHBIX HA KOHTAKTHYIO PABOTY

OBYUAIOIIUXCA C IIPEIIOJABATEJIEM

(M0 BHUIAM 3AHATHI) W HA

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

Buj pa6orsl

KoandecTBo 4acoB Ha BH]
padoThI IO cemecTpaM:

KonTrakTHan paﬁoTa oﬁyqamnmxca C mpemnoaaBaTe/ieM

AyYJAUTOPHBIE 3aHATHSI (6ce20) 96
B ToMm uncrne:
JeKyuu 32
npakmuyecKue 3aHsAmusl 32
(u3 Hux 6 popme npaxmuueckoil n002omMmoeKL)
1ab0pamopHvle 3aHAMUsL 32




(u3 Hux 6 popme npaxmuueckoil n002omMmoeKL)

HpOMe)KyTO'-[Haﬂ aTTeCTalnus

B Tom uucine:

9K3AMEH o4
CamocrosiTesibHas padoTa 00y4aKIIUXCH
CamocrosiTeJibHasi padoTa 00yyawInuxcs (6cezo) 66
Bcero (uachbi): 216
Bcero (3aueTHble eTUHHUIIBI): 6

6. COAEP’KAHUE ANCHUITVINHBI, CTPYKTYPUPOBAHHOE
(PABAEJIAM) C VYKA3ZAHUEM OTBEJIEHHOI'O HA HHUX

AKAJIEMUYECKHUX YACOB U BUJIOB YYEBHBIX 3AHATHI

11(0) TEMAM
KOJINYECTBA

6.1. Pazoenvt oucuyuniunvl u mpyooemMKOCmb RO 6UOAM YUEOHBIX 3AHAMUIL (8 AKAOEMUUECKUX

uacax)
Henensi| Ne HaumeHoBaHue pa3jesia /TeMbl JUCHUILTHHBI Buabl yueOHoi1 padoThI
n/n
Jlex|IIp|JIa0|Bueayn|CPO
1-4 |1. |KoJyiebaHusi U BOJHBI 8 |8 8 - 20
1 |1.1.|Kunemarvka rapMOHMYECKUX KOJeOaHMI 1111 - 4
2 |1.2.|CBoGoaHbIe 3aTyXarolue KoJaeOaHus 1 ]1]1 - 4
2 |1.3.|BeiyxkaeHHble KONeOaHMs 2 |22 - 4
3 |1.4.|PacnipocTpaHeHHH BOJIH B YIPYToM cpeje 2122 - 4
4 |1.5.|OHepreTuueckue XapakTepUCTUKU BOJH 2 |22 - 4
5-10 [2. |OnTHka 8 |8 8 - 20
5 |2.1.|UnTepdepenuus cpera 1 ]1]1 - 4
6,7 |2.2.|ludpaxuus ceera 1111 - 4
8 |2.3.|lonsipusarius ceera 2 12| 2 - 4
9  |2.4.|BzaumopeiicTBUE 2JIEKTPOMATHUTHEIX BOJH C BEIECTBOM 2 |22 - 4
10 |2.5.|TemnoBoe n3my4eHne KOPIyCKYISIPHBIX CBOMCTB 2 lal 2 - 4
W3ITy4YCHUS

11-16 |3. |ATomuas pusMKa 16 |16 | 16 - 26
11 [3.1.|2nemenTapHas 60pOBCKas TEOPHUs aTOMA BOJOPO/A 2 | 2] 2 - 3
12  |3.2.|BonHOBBIE CBOMCTBA MHUKPOYACTHIL 2 12| 2 - 43
13 |3.3.|21eMenTHI KBAHTOBOM MEXAHUKH 2 122 - 4
14 |3.4.|Ypasuenue llpeaunrepa 4 (4| 4 - 4
15 |3.5.|AToM Bomopoa u BOJOPOIOTIOOOHBIE aTOMBI. ATOMBI 44l a - 4

IIEJIOYHBIX DIIEMCHTOB
16  |3.6.|Crun snexTpoHa. MHOTOSIEKTPOHHBIE ATOMBI 2 122 - 4
16  [3.7.|ATOM B MarHUTHOM TOJIE 2 (2|2 - 4
Hroro 3a 4 cemecTp 32 (32 32 - 66
Bcero: 32 132 | 32 - 66




Ipum.: Jlex — nexyuu, Ilp — npakmuueckue 3ausamus / cemunapsl, Jlab — nabopamoprvle 3aHamus.,
Bueayo — sneayoumopnas konmaxmuas paboma, CPO — camocmosamenvuas paboma o0y4arouuxcs,
111 — npakxmuueckas nod2comoska.

6.2. Cooeprrcanue oucyuniunvl, CHPyKmypuposanHnoe no pazoenam (memam)

Jlexyuonnwiu Kypc

Henensn Ne HaumenoBaHue pasjaesa Conepanmue
/TeMBbl TUCHUIIJIHHBI
1-4 |1. |KoaeGaHusi U BOJHBI
1 |1.1.|Kunemaruka Konebarenbubie nmxenus. COOCTBEHHBIC, BBIHYKICHHBIC
rapMOHIYECKHX napaMeTpuieckue KojaeOanus. ABTOKOJICOAHMS.
KoJIeGanmii I"apmonundeckue konebaHus. AMIUIMTY/IA, 4acToTa, (asa,

nepuoa kojedanuit. OnpeeneHue aMImInTy bl U (asbl
rapMOHMYECKUX KOJICOAHMI U3 HaYaIbHBIX YCIOBHI.
IIpencraBneHne rapMOHUYECKOT0 KOJIeOaHUs C TOMOIIBIO
BEKTOPHOM JMarpaMmal.

2 |1.2.|CBoGombIe 3aTyxaromme Cnoxxenue xoneGaHMil OAHOTO HarpaBieHus. buenus.
KOJIeOanms CrnoxeHue B3auMHO NEpIEHIUKYIISPHBIX KOJIeOaHUH.
Ourypsl Jluccaxy.

2 |1.3.|BenyxaeHnsie konebamus || ApMOHMYECKHH ocuuiaTop. KBasuynpyras cuia.
VYpaBHeHHE rapMOHMYECKOT0 ocuuIATOpa. Marble

KOJICOAHUSI CUCTEMBI OKOJIO TOJI0XKEHUSI PABHOBECHUSI.
OHeprus rapMOHMYECKOI0 OcuuiuIATOpa. Maremarnyeckuit
1 GU3NYECKUN MasITHUKU.

3 |1.4.|Pactnpocrpasenuy Bons B | Y PABHCHHE COOCTBEHHBIX 3aTyXaIONIMX TAPMOHHYCCKHX
VIpyToii cpeme KOJICOaHM, €ro peleHre. AepuoAnIeCcKOe ABHKECHHUE.
XapaKkTEepUCTUKH 3aTyXaoIEro rapMOHUYECKOTO
OCIIILIATOPA: aMIUTUTYA, IEpUo, KO3PPUIIUESHT
3aTyxaHus, Jorapu(pMUIecKUil JeKPEMEHT 3aTyXaHMs,
Bpems penakcanuu. JJoOpoTHOCTD.

4 |15.|9nepreTuueckue VYpaBHeHHE BBIHYX/JICHHbIX KOJI€OaHUH, €ro pellieHue.
XapaKTePHCTUKH BOJIH [IepexonHnsblil npouecc. AMIUIMTY1a M HaYanbHas (asza
BBIHY’KJICHHBIX KoJIeOaHuil. SIBneHune pe3oHaHca.
AMIUIUTYAHBIE U (a30Bble Pe30HAHCHBIE KpUBbIE. CBA3b
JOOPOTHOCTH C MapaMeTpaMu pe30HAHCHOW KPHBOMH.

5-10 (2. |OnTuka

5 |2.1.|Wntepdepenmms ceta I'maBHBIE 3Tanbl pa3BuTUsA pU3ndeckux teopuil. CBeropas
BosiHa. CBeToBoil BekTop. [IokazaTens mpenomiieHusl.
3aKOHBI TEOMETPUYECKON ONTUKH. ONTHYECKAs! IJIMHA ITyTH.
[Tpunnun ®epma. opmyiia TOHKON JIMH3BIL.
HNHTEeHCHBHOCTH CBeTa. ECTECTBEHHBIN U MOJISIPU30BAHHBIN
CBET.

6,7 |2.2.|Iudpaxims cBera Wnrepdepennus. Ipunnun [oiirenca. SIBnenue
nHTepepeHuu KorepeHTHbIX BosH. [upuna
UHTEP(PEPEHIIMOHHBIX MTOJIOC U PACCTOSIHUE MEXKIY HUMHU.
KorepenatHocts. CriocoOb1 HaOMI0IeHNS HHTEP(DEPEHITUN
cBeta. 3epkana @penens. bunpuzma Openens.
WuTtepdepennius npu oTpakeHUH OT TOHKUX TJICHOK.
[Tonmocel paBHOM TOJILKMHBI U PABHOTO HAKJIOHA.
HNurepdepomerp MaiikenbcoHa.

8 |2.3.|ITomstpu3aums cBera [Mpunnun I'toiirenca-@penens. Judpaxuus Openens u
nudpakius Opayrrodepa.




9 |2.4.|Bzaumoneiictue 3onbl Openens. Audpakuus Openenst oT Kpyrioro
9IEKTPOMArHUTHBIX BOJIH ¢ |OTBEPCTHA 1 Kpyriioro skpana. Juppaxuus Ppaysrodepa
BEILECTBOM oT 1enu. MHoronyueBas uurepdeperuns. Juppakunontas

pererka. Jlucrnepcus U pa3pelaromas cuia
IuppakinoHHON pemeTku. Judpakius peHTTeHOBCKUX
ny4deii. Dopmyna bparros-Bynwda. [lonstue o ronorpadum.

10  |2.5.|TemnoBoe usnyueuue Ionspusaropsel. 3akon Mamoca. CTeneHb NOIApU3aLHUH.
KOPIYCKYJISIPHBIX cBojicTs |H1OTSAPH3ALIS IPU OTPAKCHUU U IIPETOMIICHHH. 3aKOH
M3ITydCHUS Bbprocrepa. [lonsgpuzanus npu JBOMHOM JIy4eNIPEIOMIICHUH.

OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIH JTyuu. Bpamenue
11ockocTy nossipuzanuu. Ipdext Keppa.
11-16 |3. |ATomHuas ¢puznKa

11  [3.1.|DnementapHas GopoBckas |3AKOHOMEPHOCTH B aTOMHBIX CIieKTpax. CHEKTpasbHbIC
Teopus aToMa Bogiopoga  |CCPHH BOJIOPOJHOIO aToMa.

12 |3.2.|Bonnoskie croiicTra Cnexrpanbsble TepMbl. Popmyiia bansMepa. OnbIThI IO
MHKPOYACTHIL paccesHuro X-iyden. fnepHas monens aroma. Popmyna

Pesepdopna. Onbir @panka-I'epua. [loctynatst bopa.
DneMeHTapHasi 00OpOBCKasi TEOpHs AaTOMa BOJOPOJIA.

13 [3.3.|9neMeHTE KBAHTOROIA I'unoresa ne bpoiins. DkcriepUMEHTAIbHOE J0Ka3aTEIbCTBO

MEXAHUKH BOJIHOBBIX CBOMCTB MUKpodacTull. OnsIT J[3BHCCOHA 1
Jxepmepa. udpakuus snektponos. OnbiT bubepmana,
Cymkuna u @abpukanra. KopnyckyaspHO-BOIHOBOM
ayann3M. COOTHOLIEHNE HEONPEAETICHHOCTEN .

14  |3.4.|YpaBrenue Ilpemunrepa |I110cKas BoHa ne bpois. BonHoas GyHKIMSL.

CratucTudeckuii xapakTep KBaHTOBOM MEXaHUKHU.
CBenieHHs U3 TEOPUU ONEPAaTOPOB. SIBHBIN BU OIIEPATOPOB
BAKHEHNIINX JAUHAMUYECKUX MepeMeHHbIX. [IpuHumn
cynepno3unuu coctosiHui. [loctynaTel KBaHTOBOU
MEeXaHHUKU. Brlunciienue cpegHero 3Ha4eHus pu3sndeckon
BEJINYMHBI. BBIPOKICHHBIE COCTOSHUSA. Y CJIOBUSA, IIPU
KOTOPBIX HECKOJIBKO (PU3MYECKUX BEJIMYUH MOTYT UMETh
OIIPEJICJICHHBIE 3HAUYEHUS B OJTHOM COCTOSIHHU.

15 |3.5.|ATom BozOpoa U [110THOCTB BEPOATHOCTH U INIOTHOCTH TOKA BEPOSTHOCTH.
BOZIOPOIONIOI00HBIE Yacruna B 66CKOHEUHO IIyOOKON OJTHOMEPHOM
aTOMBIL. ATOMBI IIeIouHbIX |TOTCHIHATBHON sive. [Ipoxosknerne yacTuiy yepe3
3IIEMEHTOB HNOTeHLUAaNbHbIH 6apbep. TyHHENUpoBaHue.

KBanTtoBomexannuyeckoe 00bsICHEHNE XOIOAHOM (T10JI€BOM 1
aBTORJIEKTPOHHOI) AMuccHH, a -pacnajga. CKaHUPYIOIUiA
TYHHEJIbHBIA MUKPOCKOI. KBaHTOBBII rapMOHUYECKUI
OCLUJLISATOP.

16  |3.6.|Crnn snextpoHa. KBaHTOBO-MEXaHNYECKOE ONMCAHUE BOAOPOJA U
MHOT09JIeKTPOHHBIE BOJIOPOAONOA0OHBIX aTOMOB. KBaHTOBBIE UnCIIa 31EKTPOHA
ATOMBI B atome. Cxema ypoBHEH. BO3HMKHOBEHHUE CIIEKTPAIbHBIX

cepuil. Toku B aroMax. MarHUTHBI MOMEHT aTOMA.

16 |3.7.|Atom B MarauTHOM mote | ATOMBI ILEIOYHBIX 3J1EMEHTOB. OCHOBHBIE PE3YJIBTAThI

KBAHTOBON MEXaHMKH JUIs IIE€JI0YHBIX JIEMEHTOB.
CrexTpanbHble 3aKOHOMEPHOCTH.
IIpaxkmuueckue/cemunapckue 3aHamus
Henenn Ne HaumenoBaHue pasjaeia Conepanne
/TeMbl M CHHIIJIHHbI
1-4 |1. |KoneGanusi U BOJHBI




1.1.

Kunemaruka
TrapMOHUYECKHUX
KOJIeOaHui

Konebarenbubie nBrxenus. CoOCTBEHHBIC, BEIHYX/ICHHbIC
napameTpuueckue kojaebanusi. ABTOKoJIeOaHus.
['apmoHnyeckue Konebanust. AMIUIMTY/A, 4acToTa, dasa,
nepuoJ Konebanuit. OnpeneneHne aMImIuTyab! 1 (hasbl
rapMOHUYECKUX KOJeOaHUH M3 Ha4YaIbHBIX YCIOBHH.
[IpencTaBineHne rapMOHINYECKOT0 KOJIe0aHUs ¢ HOMOIIBIO
BEKTOPHOH AMArpaMMBbl.

1.2.

CBOOOTHBIC 3aTyXalONIUe
KoyebaHus

Cnosxenue xosedaHui OHOTO HanpasiaeHus. buenus.
CrnoxeHne B3auMHO MEePHEeHIUKYIISPHBIX KoJeOaHuil.
@urypsl Jluccaxy.

1.3.

BreinyxaeHHbIe KoJieOaHus

IMapmonunueckuit ocuusuisitop. KBazuynpyras cuna.
YpaBHEHHE rapMOHUYECKOT0 ocLMILIsTOpa. Masbie
KoJ1ie0aHusl CUCTEMBI OKOJIO MOJIOKEHUS PAaBHOBECHSI.
DHeprusi rapMOHUYECKOT0 OCHUIUIATOpa. MaTemMaTH4ecKui
1 GU3NYECKUN MasTHUKU.

1.4.

Pacnipoctpanenuu BoJH B
yIpyrou cpene

YpaBHeHUE COOCTBEHHBIX 3aTyXaIOIINX TAPMOHUYECKUAX
Kosie0aHUH, ero peuieHrue. Anepuondeckoe JIBUKEHUE.
XapakTepUCTUKH 3aTyXaloIero rapMOHUYECKOT 0
OCLWJIIATOPA: aMIUINTYAA, Hepuo, Ko3pUIMEHT
3aTyXaHus, JJIOrapu(pMUUYECKUI 1EKPEMEHT 3aTyXaHus,
BpeMs penakcanuu. JJoOpoTHOCTb.

1.5.

DHEpreTUIecKue
XapaKTEPUCTHKH BOJIH

VYpaBHEHHE BbIHYXKICHHbBIX KOJIEOaHUH, €ro pelleHue.
[lepexonHblil mpouecc. AMIUIMTY1a U HavaibHas ga3a
BBIHY)KJICHHBIX KoJieOaHul. SIBieHue pesoHaHca.
AmmuaTyHbIe B (ha30BbIe Pe30HAHCHBIE KpUBBIE. CBS3b
JOOPOTHOCTH C NMapaMeTpaMu pe30HAHCHOW KPUBOH.

5-10

Ontuka

.|uTepdepennns crera

['maBHBIE Tanbl pa3BuTUs puznyeckux tTeopuid. CBeToBas
BosiHa. CBeToBoii BekTop. [lokasarens npenomieHus.
3aKoHbI TeoMeTpudeckoi onTUKU. OnTuyeckas AJuHa
nyty. [Ipuanun depma. @opMyiia TOHKOW JTUH3HL.
HNHTEeHCHBHOCTH CBETa. ECTECTBEHHBIN U MOISPU30BAHHBIN
CBET.

6,7

2.2.

Hudpaxius ceera

Wnrepdepennus. [punnun [tolirenca. fIsnenue
UHTEepEepEeHIIMH KOTepeHTHBIX BOJIH. [1Iupuna
MHTEP(PEPEHIIMOHHBIX MIOJIOC U PACCTOSIHUE MEXAY HUMHU.
KorepentHocTh. Crioco0b! Ha0I0IeHHSI HHTEPEpEHITH
cBeTta. 3epkana @penens. bunpuzma Openens.
WuTepdepeHtiys npu OTpakeHUH OT TOHKHUX IJICHOK.
ITonockl paBHOM TOJIIKMHBI M pABHOTO HAKJIOHA.

2.3.

[Tonspuszanusa ceera

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

2.4.

B3aumonaeiictBue
3JIEKTPOMATrHUTHBIX BOJIH C
BEIIIECTBOM

3oubl Openens. Judpakuus Openens oT Kpyrioro
OTBEPCTHUS U Kpyrioro 3kpana. Audpaxuus OpayHrodepa
oT uienu. MHoromy4yeBast UHTephepeHIHsL.
Judpakunonnas pemierka. /lucnepcus u paspermaromnias
cuita qupakMoHHOM pemeTku. dudpaxums
peHTreHoBcKux Jydeil. Dopmyna bparros-Bynsda.
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2.5.

TermoBoe nu3nyyeHue
KOPIYCKYJISIPHBIX CBOMCTB
W3JTyYEHHUS

[TonsipuzaTopsl. 3akoH Matoca. CTeneHb NoJISIpU3aliyy.
[Tonstpu3zanus npu oTpaxxeHUU U MPEIOMICHUU. 3aKOH
Bprocrepa. [lonsipuzanus npu I1BOMHOM JIy4eNPEIOMIICHUH.
OOBIKHOBEHHBI U HEOOBIKHOBEHHBIH JIyun. Bpamenue
I0CcKOCTH nojisipu3anun. D¢ ekt Keppa.




11-16 |3. |ATtomHas (pu3HKa

11  [3.1.|Dnementapras GopoBcKast 3akon Kupxroga. PaBHOBeCHas MIOTHOCTH SHEPTUU
TEOpHsI aTOMa BOZOPO/A n3nyuyenus. @opmyna I[lnanka.

12 |3.2.|Bonnoskie croiicTra 3akoH Credana-bonbsivana. KopryckyssipHsie cBoiicTBa
MUKDPOYACTHI] uznydenus. dororgdext. OnbiT bore. Potonbl. DPPekT

Komnrona.

13 [3.3.|9neMents kBaHTOROIM 3aKOHOMEPHOCTH B aTOMHBIX cleKTpax. ClieKTpaabHble
MEXAHUKH CEpUU BOJOPOJHOIO aTOMa.

14  |3.4.|Vpauenue [lpenunrepa | CreKTpanbubie TepMbl. Dopmyna banbmepa. OnbITsI 110

paccessHuo X-nyden. SAnepnas monens aroma. opmyna
Pesepdopna. Dnemenrapnas OOpoBckasi TEOpHUs aTOMa
BOJIOPOJIA.

15 |3.5.|ATom Bogopona u I'nnoresa ne bpoiins. DKcriepuMeHTaIbHOE JOKA3aTEIbCTBO
BOZIOPOI0NIO0GHBIE BOJIHOBBIX CBOMCTB MHKpoudacTull. OnbIT [[3BHCCOHA 1
atombl. Atomsl megounpx |AkepMepa. Jludpakius snekrponos. CoOTHOLIEHHE
3IEMEHTOB HEOIPEJCICHHOCTEH.

16  [3.6.|Crnn snexrpoHa. [110THOCTB BEPOATHOCTH U INIOTHOCTH TOKA BEPOSTHOCTH.
MHOT03IeKTPOHHBIC YacTuua B 66CKOHEUHO ITyOOKON 0JJHOMEPHO
ATOMBI NOTEHIMaNbHON AMe. IIpoxoxaeHne yacTui yepes

HNoTeHUUaNbHbIH 6apbep. TyHHenupoBanue. KBaHTOBBIH
TapMOHHWYECKHUI OCHHIUISTOP .

16 |3.7.|Atom B MaruuTHOM mote | KBAHTOBO-MEXaHUYECKOE ONKMCAHUE BOAOPOJA U
BOJIOPOJIONIOA00OHBIX aTOMOB. KBaHTOBBIE YHCIa AJIEKTPOHA
B aTroMe. Cxema ypoBHel. BO3HUKHOBEHHE CIICKTPAJIbHBIX
cepuid. Toku B aroMax. MarHUTHBIM MOMEHT aToOMa.

Jlabopamopnule 3ansamus

Hepneasi|Ne |HammeHnoBaHme pa3iesia /TeMbl JHCHUTITHHBI Coaepxanue
1-4 |1. |KoneGanusi M BOJHBI
1 |1.1.|KuHemaTuka rapMOHHUYECKUX KOoleOaHUH
2 1.2.|CBoOoiHBIC 3aTyXaroIue KoJIeOaHus
2  |1.3.|Bemyx)neHHbIe KoJIeOaHUs
3 1.4.|PacnipocTpaHeHuy BOJH B YIIPYTO# cpelie
4 |1.5.|DHeprernueckue XapaKTepUCTUKH BOJIH
5-10 (2. |[OnTuka
5 |2.1.|UnTepdepenius ceera
6,7 |2.2.|dudpaxus ceeta
8 |2.3.|Ilonspusanus ceera
9 |2.4.|B3aumMoseiicTBHE JIEKTPOMArHUTHBIX BOJIH C BEHIECTBOM
10 |2.5.|TenoBoe n3ay4eHNE KOPITYCKYISPHBIX CBOWCTB M3JTydSHHUSI
11-16 |3. |ATomHas ¢uznKa
11 |3.1.|DnemenTapHas OOPOBCKas TCOPHS aTOMa BOJIOPO/Ia
12 |3.2.|BosHOBBIE CBOMCTBA MUKPOYACTHI]
13 |3.3.|DneMeHTHI KBAHTOBON MEXaHUKH
14 |3.4.|YpaBuenue llpeaunrepa
15 |3.5.|Atom BOIOpO/a U BOJAOPOAONIOAO0HBIE aTOMBI. ATOMBI IIETOYHBIX
JJIEMEHTOB




16  [3.6.|Cnun snektpoHa. MHOTO3JIEKTPOHHBIE aTOMBI

16 |[3.7.|ATOM B MarHuTHOM MOJIE

7. IEPEYEHD YYEBHO-METOAUYECKOI'O OBECIHHEYEHUA JJIA
CAMOCTOATEJBHOU PABOTHBI OBYYAIOIIUXCA 11O JUCHUIIJIMHE

1. JlaboparopHblii TpakTHKYM MO Kypcy «OOmas ¢usuka», pasnen «KonebaHus U BOIHBD) / MOA
penakuueit Kyuepssoro C.U., Jleckunoit H.H. — O6nunack: UATD, 2009.

2. JlaGoparopHblii pakTHKYyM 10 Kypey «OOmiast ¢usuka», pasnen «KonebaHus U BOJHBD) / MOA
penakuueit TpostHoBa M.M. — O6HuHCK: TATD, 1998.

3. T'ypbuu A.®. Meronuueckue yka3zaHUsl K BBITIOJHEHHIO JIAOOPATOPHBIX paboT 1o Kypcy «OOrmas
buzuka». — O6uuHCK: TATO, 1999.

4. Pyxmsana H.S., Tlpokypar T.3., CrankoBckuii A.}O. JIabopaTopHBbIif MpakTUKyM 10 Kypcy «Oomas
busukay, pazuen «AtomHas ¢puszukay. — O6auHck AT, 2005.

5. Kapmanor @.U., bpesranos A. Jlaboparopublii pakTUKyM 1o Kypey «OOmas ¢usuka» (pasmen
«AtomHas ¢uzuka»). — Oouunck MUATO, 2015.

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

8. ®OHJ OLEHOYHBIX CPEJICTB JUId TMPOBEJEHUSA TEKYIIEA W
MPOMEKYTOUYHOI ATTECTALIMY OBYYAIOIMXCS MO JUCLHUATIIMHE

8.1. Céa3b mesncoy hopmupyemvimu KomnemeHyuaAMu u hopmamu KOHMPOJA UX 0C60EHU

Ne | KoHTpoJupyembIe HNHaukaTop A0CTHKEHHS HanMeHoBaHHe OIIEHOYHOI0
n/n pa3aenbl (TeMbl) KOMIIeTEeHI[HH Cpe/CTBA TeKYyIlel u
AUCHUTLIHHBI NPOMEKYTOUYHOI aTTecTAlNU
Texyuiasi arrecramusi, 4 cemecTp
1. Konebanus n 3-OIIK-1, YV-OIIK-1, B-OIIK-1 | KomiokBuym
BOJIHBI 3-VKE-1, Y-YKE-1, B-YKE-1
2. Onrtuka 3-OIIK-1, Y-OIIK-1, B-OIIK-1 | KonTponbHas pabota
3-VKE-1, YV-VKE-1, B-VKE-1
3. ATomMHas ¢pusuka 3-0OIIK-1, Y-OIIK-1, B-OIIK-1
3-VKE-1, YV-VKE-1, B-VKE-1
IIpomexyTouHas aTTecTanus, 4 ceMecTp
OK3aMeH 3-0OI1K-1, YV-OIIK-1, B-OIIK-1 | Dk3aMeHalMOHHBIA OUJIEeT
3-VKE-1, YV-YKE-1, B-VKE-1

8.2. Tunoevie KonmpobHble 3A0AHUA UNU UHbIE MAMEPUATbL, HEOOX00UMble 011 OUEHKU 3HAHUIL,
YMEHUIl U HABBIKOG, XAPAKM EPUYIOUAUX IMANbL hOPMUPOBAHUA KOMNEM EeHYUTL

@OH/ OLIEHOYHBIX CPEJCTB MO AUCHUIUIMHE OOECHeyrBaeT MPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3ynbTaToB 00y4eHHsI (KOMIETEHIMH W MX WHAMKATOPOB) MOCPEACTBOM MEpONPUATUN TEeKylled u
IIPOMEKYTOUYHOM aTTECTAlUU 110 TUCLUIIINHE.

OueHouHble cpeacTBa npuBeneHsbl B [Ipunoxkennn «DoHT OLIEHOYHBIX CPEACTBY.

8.3. Memoouueckue mamepuanvt, onpeoensarouiue Npoyeoypvl OUCHUEAHUA 3HAHUIL, YMEHUIl,
Ha6bIKO6 U (unu) onvima OeAMenAbHOCMU, XaAPAKMeEPUYIWUX 3Imanvl QGopmuposanus
KomnemeHnuuil

Wrorosass arrecrauus IO AUCLHUIUIMHE SBJISETCS HWHTErPAJIbHBIM  IIOKA3aTelleM KadecTBa
TEOPETUYECKUX M NMPAKTUYECKUX 3HAHUN U HABBIKOB OOYYAIOLIMXCS MO JUCLMIIIMHE M CKJIaIbIBAECTCS
U3 OLICHOK, ITOJIYYEHHBIX B XOJI€ TEKYLIEH U IIPOMEXKYTOYHOU aTTECTALUH.
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Tekymmas arrecranus B CeMeCTpe MPOBOJMUTCS C IEIbI0 O0ECIeUeHUsT CBOCBPEMEHHOM OOpaTHOM
CBSI3H, JIUIs1 KOPPEKLUUHU 00y4eHUs], aKTUBU3ALUN CAMOCTOATEIbHOM paboThl 00y4aroLIIXCsl.

HpOMe}KYTO‘lHaH arTrecTanusa IHIpc€aHasHadYCHa I 00BEKTUBHOI'O MMOATBCPIKIACHHUA W OLCHUBAHUA
JOCTUTHYTBIX pPC3YyJIbTATOB 06yT-I€HI/I$I IMOCJIC 3aBCPUICHUA U3YUCHUSA JUCHUIIINHBI.

Texyias aTTecTalus OCyIIeCTBISETCS IBa pa3a B CEMECTP:

e xouTpodbHasg Touka Ne 1 (KT Ne 1) — BeicTaBisieTcss B RJIGKTPOHHYIO BEIOMOCThH HE IO3/IHEE 8
Helenu ydeOHoro cemectpa. BkitouaeT B ce0si OICHKY MEpPONPUATHN TEKYIIETO KOHTPOJIS
ayIUTOPHOM M CaMOCTOSITENIbHOM paloThl oOydaromierocs IO paszjelaM/TeMaM  y4eOHOi
JUCUUILTUHEI ¢ 1 o 8 Hepeno y4eOHOro cemecTpa.

e xoHTposibHas Touka Ne 2 (KT Ne 2) — BeicTaBisieTCss B JICKTPOHHYIO BEJOMOCTh HE Io3/1Hee 16
Helenu ydeOHoro cemectpa. BkitouaeT B ce0si OILCHKY MEpPONPUATUN TEKYIIEro KOHTPOJIS
ayIUTOPHOM ¥ CaMOCTOSTEILHON paboThl O0OydJarImerocs 10 pas3aeliaM/TeMaM Yy4eOHOM
JUCIUTIIMHEI ¢ 9 o0 16 Henmemo yueOHOro cemecTpa.

Pe3ynbrarhl Tekyiield M MPOMEXYTOUHOM aTTECTAIMU MOJBOJSATCSA MO IIKale OauTbHO-PEUTHHTOBOM
CHUCTEMBI.

JTan peiiTHHIOBOI cHCTEMBI / Henens Bbann
OueHo4yHOe cpeacTBO Y Term—— Maxcuym

Tekymas arrecrauus 1-16 36 60
KontpoabHas Touka Ne 1 7-8 18 30
Konnoxeuym 7 18 30
KonTtpoJubHasi Touka Ne 2 15-16 18 30
Koumponvnas paboma 16 18 30
IIpomexyTouyHas aTTeCTALMA - 24 40
DK3aMeH -

DK3amenHayuonHvlil Ourem - 24 40
NUTOI'O no aucuumninHe 60 100

* MuHMMalbHOE KOJIMYECTBO OAJIJIOB 3a OLIEHOYHOE CPEJICTBO — 3TO KOJIMYECTBO OAUIOB, HAOpaHHOE
o0y4aromuMcsi, NpU KOTOPOM OLEHOYHOE CPEACTBO 3aCUUTHIBACTCA, B IPOTHBHOM Cllydae
oOyyaroImuiicst T0JKEeH JTMKBUIMPOBATh MOSBUBLIYIOCS aKaJEMHUECKYIO0 33J0JDKEHHOCTh 10 TeKyIIeH
WIM MPOMEXYTOUYHOHM arrecTanui. MUHUMaNbHOE KOJIMYECTBO OAJIJIOB 3@ TEKYLIYIO aTTECTallUio, B
T.4. OTJEJIBHOE OLIEHOYHOE CPEJCTBO B €€ COCTABE, U MPOMEKYTOUHYIO aTTeCTalMio cocTasisgeT 60%
OT COOTBETCTBYIOIINX MaKCUMAJIbHBIX OaJIJIOB.

CryneHT cuuTaercs aTTECTOBAaHHBIM IO pasJieNly, 3a4eTy WM dK3aMeHy, eciii OH HaOpaj He MeHee
60% ot MakcuMaabHOTO Oaa, MpeayCMOTPEHHOTo paboyeil MporpaMMoii.

CtyneHT MOXeT OBbITh aTTECTOBAaH MO AMCHUIUIMHE, €CITH OH aTTeCTOBaH MO KaXIOMY pasfelny,
3aueTy/?K3aMeHy B €r0 CYMMAapHBIN 0aJi1 cocTaBiisieT He MeHee 60.

Onpeoenenue donycoe u wimpaghos

BOHYCI)IZ MOOIIPHUTECIIbHBIC OaJuIBl CTYACHT MOXKCET IMOJIYYHUTH K CBOEMY peI\/'ITI/IHl"y B KOHIIC CEMECTpa 3a
MPUCYTCTBUE HA JEKUHUAX, NPAKTHUYECKUX U JTAOOPATOPHBIX 3aHATUSAX W aKTHBHYIO M PETYISPHYIO
paboTy Ha 3aHATHSIX.

bonyc (mpemuanbHble Oayibl) HE MOXET MPEBBINIATH 5 0auIOB, BMeCTe ¢ OauiaMu 3a TEKYIIYIO
aTTecTaiuio — He 6osee 60 6aIoB 3a cemecTp.

8.4. Illlkana oyenku 006pazosamenbHbIX 00CMUINCCHUTL

WToroBas aTTecranys Mo JUCHMILIMHE olleHnBaeTcs o 100-0aiipHON MIKane U MpeACTaBIsIeT CyMMY
0asioB, 3apabOTaHHBIX CTYJEHTOM P BBHIIOJIHEHUH 33/IaHUN B paMKax TEKyIIed M MPOMEXYTOUHON
aTTecTaluu
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Cymma Ouenka no Ouenka | Tpebosanus K ypoento océoenus yueonoi
oannos 4-x bannvHoU WKane ECTS OuCUUnIUHbBL

O1LeHKa «OTJIIMYHOY BBICTABIISICTCS CTYICHTY,
€CIT OH TITYOOKO M ITPOYHO YCBOMII
IPOrPaMMHBIN MaTepuall, HCYCPIIBIBAIOIIE,
HOCJIeIOBATENBHO, YETKO U JIOTUYECKH

90-100 5- «omauunoy/ «3aumenoy A .
CTPOMHO €ro U3J1araet, yMeeT TECHO
YBSI3BIBATh TCOPHIO C MPAKTUKOHN, UCIIOJIB3YyeT
B OTBETE MaTepuall MOHOTpaduIeCKOn
JUTEPaATyphl

85-89 B OneHKa «XOpoIIO» BBICTABISETCS CTYIEHTY,

€CIIM OH TBEPJIO 3HACT MaTepUall, IPaMOTHO H
4 - «xopoutoy/

10 CYILIECTBY M3JIaraeT ero, He JI0MycKast
«3a4meHo» N
75-84 C CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOITPOC

70--74

65-69 D OHCHKa «YJOBJICTBOPUTCIIBHO» BBICTABJISACTCSA
CTYACHTY, €CJIM OH UMCCT 3HAHUS TOJIBKO

OCHOBHOTI'O MAaT€pHalla, HO HE YCBOUII €ro
JeTaJIeH, 1OIyCKAaeT HETOYHOCTH,
HEJ0CTaTOYHO IPAaBUIIbHBIE (POPMYIUPOBKH,
HapyIIECHUs JJOTHYECKON
IIOCIIEIOBATENBHOCTH B U3JI0KCHUH
IIPOrpaMMHOI0 MaTepHraia

3.
«y00671emE0pUMENnbHO Y/
60-64 «3aumeHo» E

Or1eHKa «HEYAOBJIETBOPUTEIHLHO
BBICTABJISICTCS CTYJICHTY, KOTOPBII HE 3HAET
3HAYMTEIBHOMN YaCTH MPOTrPaMMHOTO

2 - Marepuaia, J0MyCcKaeT CyIleCTBEHHbIE

0-59 «HEY00871emE8oOpUMeENbHO N/ F ommOku. Kak nmpaBuiio, oreHka

«HE 3aUMeHO» «HEYJIOBJICTBOPUTEIBHOY CTABUTCS
CTy/IeHTaM, KOTOPbIC HE MOT'YT MPOJOIKUTH
oOyueHue 6e3 TOMOTHUTENbHBIX 3aHATUH 110
COOTBETCTBYIOIIEH TUCIUIUINHE

9. MEPEYEHb OCHOBHOH W JJONOJIHUTEJBHOW YYEFHOW JINTEPATYPHI,
HEOBXOJIUMOM J1JIs1 OCBOEHUA JUCHUILIAHBI

Onruka

a) ocnogHas yuedonan numepamypa:

1. HUponos N.E. 3agaun mo oOmeit usuke. — M.: "Jlaboparopusi 3nanmit" (panee "BUHOM.
Jlabopatopus 3nanuit"), 2010-2014. (69 k3. , OBC Jlans, http://e.lanbook.com/).
2. Hponos N.E. Bomnoseie nporeccel. OcHOBHBIE 3aKoHBI. — M.: "JIabopatopust 3Hanmii" (paHee

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

3. CagsenneB U.B. Kypc obmeit pusuku. B 5-u 1. Tom 4. Bonasl. Ontuka. — M.: Jlans, 2011.
(OBC Jlans, http://e.lanbook.com/).

4, CagenneB U.B. Kypc obmeit ¢usuku. B 3-x t1. T.2. DnekrpudectBo U MarHetu3Mm. BoiHEL
Ontuka. — M.: Jlaus, 2009 - 2011. (2 3x3., OBC Jlaus, http://e.lanbook.com/).

0) OonoanumenvHan yueoOHas aumepamypa:

1. CuyxuH J[.B. O6muii kypc ¢usuku. Tom 4. Ontuka. — M.: @uzmatiur, 2002. (3bC Jlans,
http://e.lanbook.com/).

2. CagenbeB U.B. Kypc o0uieii ¢puzuku. Kuura 4. — M.: ACT, 2002. (200 5k3.).
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http://e.lanbook.com/
http://e.lanbook.com/
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AToMHas pu3uKa

@) OCHOBHAA yueOHaa numepamypa:

1. Hponos U.E. 3amaun mo obmeir ¢gusuke. — M.: "Jlaboparopus 3nanuit" (panee "BMTHOM.
Jlaboparopus 3uanuii"), 2012. (3BC Jlans, http://e.lanbook.com/).

2. Hponos U.E. 3amaun mo obmeir ¢gusuke. — M.: "Jlaboparopust 3nanuit" (panee "BMTHOM.
Jlaboparopus 3uanuii"), 2014. (3bC Jlans, http://e.lanbook.com/).

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

4, Hponos N.E. KBanroBast ¢pusuka. OcHoBHBIC 3akOHBI. — M.: "JlaGopaTopus 3HaHuit" (panee
"BUUHOM. Jlabopatopus 3nanuit"), 2014. (9BC Jlans, http://e.lanbook.com/).

5. CagenbeB U.B. Kypc obmieit ¢pusuku. B 5-u t1. Tom 5. KBanToBas ontuka. AToMHas (pu3uka.

®usznka TBEpAoro tena. Pusznka aTOMHOIO siipa U jIeMeHTapHbIX yactul. — M.: Jlans, 2011. (OBC
Jlans, http://e.lanbook.com/).
6. CagenseB U.B. Kypc obmeii ¢usuku. B 3-x t1. T.3. KBantoBas ontuka. AToMHas (uU3MKa.
®dusuka TBepaoro tena. Gu3mka aTOMHOTO sIpa M 3JeMeHTapHbIX Yactuil. — M.: Jlanp, 20011. (B3BC
Jlans, http://e.lanbook.com/).

0) OononHumenvHan yueonan a1umepamypa:

1. Cusyxun JI.B. O6umii xypc ¢usuku. Tom 5. Atromuas u siaepHast ¢puzuka. — M.: Ouzmatiur,
2002. (OBC Jlaus, http://e.lanbook.com/).

2. Hponos N.E. KBantoBas ¢usuka. OcHoBHBIC 3akoHBL. — M.: "JlabopaTopus 3HaHuit" (paHee
"BUHOM. Jla6opatopus 3uanuii"), 2010. (OBC Jlaus, http://e.lanbook.com/).

3. CagenseB U.B. Kypc obmeii ¢pusuku. B 3-x tr. T.3. KBantoBas ontuka. AToMHas (uU3MKa.
®dusnka TBepaoro tena. Puznka aTOMHOIO sAApa U 3IeMeHTapHbIX yactul. — M.: Jlans, 2007. (3BC
Jlans, http://e.lanbook.com/).

10. MEPEYEHb PECYPCOB HWH®OPMAIIMOHHO-TEJEKOMMYHUKAIITMOHHOM
CETH «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOJIMUMBIX JIJA
OCBOEHMUSA JUCIIUITJIMHBI

1. DnektponHo-6ubIHOTeYHAst crcTeMa ib0oKs.ru [Anexrponnsiii pecype] — URL: http://ibooks.rul/.

2. DnexTpoHHO-OMOmMoTeuHass  cucrema  «Jlamp»  [OmektponHsli  pecypc] —  URL:
http://e.lanbook.com/http://ibooks.ru/.

3. Oo6pasoBarenpHast miaardopma «IOpaiity [Dnextponnsiii pecypc] — URL: http://www.biblio-
online.ru/http://ibooks.ru/. Dnekrponnast 6ubnroreuHas cuctema «Kymep Oyk» [DNeKTpOHHBIH
pecypc] — URL: http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

4. DnextpoHHas OubOaMoTeuHast cucteMa «KoHCynbTaHT cTyneHTa» [DnekTpoHHbIH pecype] — URL:
http://www.studentlibrary.ruhttp://ibooks.ru/.

5. LenTp undopmanroHHO-O0MOIMOTEYHOTO 0OeciedeH s yaeOHo-HayqHO! AestensHocTn HUAY

MU®U [Dnextponnsiii pecype] — URL: http://library.mephi.ru. http://ibooks.ru/.

11. METOAUYECKHUE VYKA3ZAHUA JJId OBYYAIOLIUXCA IO OCBOEHHIO
JUCIHUIIVINHBI

Bun yuebnbix Opranusanus JesTeNbHOCTH CTYACHTA
3aHATUU
Jlexuusa Hanucanne KoHCneKkTa JEKIMH: KpaTKO, CXEMaTU4YHO, II0CIEI0BATEIBHO

(bUKCUpOBaTh OCHOBHBIC TOJIOKEHUS, BBIBOABI, (HOPMYIHUPOBKU, OOOOIICHUS;
IIOMCYATh BAXKHBIC MBICIIM, BBIACIIATH KIIFOYCBBIC CJIOBA, TCPMUHBI. HpOBepKa
TEPMHUHOB, MOHATHI C MOMOIIBIO SHIMKIONEANM, CIOBapeil, CIPaBOYHUKOB C
BBIMUCHIBAHUEM TOJKOBaHUW B TeTpaab. OOO03HAYUTH BOIPOCHI, TEPMHUHBI,
MaTepuaj, KOTOPBIH BBI3BIBAET TPYAHOCTH, NMOMETUTh U TONbBITATHCS HAWTH
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OTBET B PEKOMEHAYyeMoW mauTeparype. Eciam camocTosTeIbHO HE yAaeTcs
pa3o0parbcsi B Marepuane, HEOOXOIUMO CHOpPMYIUpOBaTH BOMPOC MU 3a1aTh
MIPENO/IaBaTeII0 Ha KOHCYJIbTAIlMU, HA TPAKTHYCCKOM 3aHSITHH.

[IpakTuueckue [IpopaboTka pabodeli mporpaMMel, yaelss 0co00e BHUMAHKE LEISIM U 3a7a4dam,
3aHATUSA CTPYKTYpPE H COJACPKAHUIO UCHUILIMHBIL. KOHCIEKTHpPOBaHME HMCTOYHHKOB.
Pabota ¢ KOHCTIEKTOM JIEKIIUH, TIOJITOTOBKA OTBETOB K KOHTPOJIHHBIM BOIIPOCAM,
MMPOCMOTP PEKOMEHIYyeMOH JuTepaTyphl. PemeHue pacueTHO-TpaduuecKux
3aJlaHUi, pEIICHHE 3a7a4 110 AJITOPUTMY U Jp.

KonTponbhas 3HAaKOMCTBO C OCHOBHOM U JONOJHUTEIBHOW JIUTEPATYpOil, BKIIIOYAs
pabora CIpaBOYHbIC M3JIaHUS, 3apyOEKHbIE HUCTOYHHMKH, KOHCHEKT OCHOBHBIX
MOJIOKEHUH, TEPMHUHOB, CBEIICHUM, TPEOYIOMMXCS IS 3allOMUHAHUSA M
SIBJISIIOIIMXCS OCHOBOIIOJIAraloIIUMU B 3TOH TeMe.

Konnoksrym PaGota ¢ KOHCTIEKTOM JIKIU, TOArOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCAM.
IToaroroska k [Ipn moaroroBke K 3K3aMeHy (3a4eTy) HEOOXOAMMO OpPHUEHTHPOBATHCS Ha
AK3aMEHY KOHCIIEKTBI JIEKIUW, PEKOMEHAYEMYIO JTUTEPATYPY.

12. MEPEYEHb HWH®OPMAIIMOHHBLIX TEXHOJIOTHHA, WCIOJB3YEMbBIX IIPH
OCYHECTBJIEHUMN OBPA3OBATEJIBHOI'O IMPOLECCA 11O JUCIUIIVIMHE,
BKJIIOYASA NEPEYEHDb TPOI'PAMMHOI'O OBECIIEYEHUA 1 THOOPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJIMMOCTH)

Hcnonp3oBanne HHPOPMAIIMOHHBIX TEXHOJIOTUH MPH OCYLIECTBIEHNH 00pa30BaTEILHOTO MpoIecca 1o
JMCUUILIMHE OCYIIECTBIISICTCS B COOTBETCTBUH C yTBepXkIeHHbIM [lonokeHumeM 00 DIeKTpOHHON
uH(popMalnoHHO-00pa3oBarenbHOU cpene UATO HUAY MUDU.

DOnekTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnmons3yercs i peaau3aluu
00pa3oBaTeNbHBIX TPOrpPaMM TP OYHOM, IJUCTAHIIMOHHOM M CMENICHHOM pPEXHUME OOyYCHHS.
Cucrema peanu3yer CIeIyroIIie OCHOBHbBIE (DYHKITHH:

1) Co3zanue 1 ynpaBjieHHE KJIaccamH,

2) Co3nanue Kypcos,

3) Opranu3anys 3aicH yJamuxcs Ha Kype,

4) [IpenocraBnenue noCTymna K yueOHbIM MaTepuanam JIsl y4amuxcs,

5) [TyOnukarus 3a1anuii 1151 Y4€HUKOB,

6) Orenka 3ajaHuil ydaliuxcsi, MpoBeIeHne TECTOB U OTCIIEKUBaHUE TIporpecca 00ydeHus,
7) Opranu3anus B3auMOJICHCTBUS YIaCTHUKOB 00pa30BaTEIBLHOTO MpoIiecca.

Cucrema HHTErpUpyeTCcsl C JIOTOJHUTEIBHBIMU CEepBUCAMM, OOECHEeUUBAIOIIMMU BO3MOXHOCTb
UCIIOJIb30BAaHUsl TaKuX (QYHKIMM Kak paboumii KaleHJapb, BHUJEO CBSI3b, MHOT'OINOJIb30BaTEIIbCKOE
pellakTUpOBaHHE JTOKYMEHTOB, CO3/1aHUE (OPM ONPOCHUKOB, MHTEPAKTHUBHAS JIOCKA I PUCOBAHUS.
ABTOpH3aIMs MOJIb30BaTENEH B CUCTEME OCYLIECTBIISIETCS MOCPEACTBOM KOPHOPATHUBHBIX aKKayHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuens ungopmayuoHHbIX MEXHOIOZUIL

[Ipu ocymiecTBieHHH 00pa30BaTEIBHOTO TMpoIecca MO TUCHUIUIMHE WCTOIB3YIOTCS CIEAYIOIINe
WH(OPMAaIIMOHHBIE TEXHOJIOTHU:

— MPOBEACHUE JEKIUN U MPAKTUYECKUX 3aHIATUI C UCIIOIB30BAaHUEM CIIANI-TIPE3CHTAIU;

—  HCIOJIb30BaHUE KOMIIBIOTEPHOTO TECTUPOBAHUS,

— OpraHm3aliys B3auMOJICUCTBUS C 00YUAIOIIUMHUCS TOCPEICTBOM dJIeKTpoHHOM moutsl u DMOC.

12.2. Ilepeuenv npozpammnozo odecneuenus

— Penaxrop npesenranuii Microsoft PowerPoint;
— bBpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHast KOMIIBIOTEpHAs CETh U INIo0anbHas cetb HTEpHeT.
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12.3. Ilepeuens ungopmayuonnvix cnpagoyHvix cucmem

JlocTyn K 3JEKTPOHHBIM OMOIMOTEUHBIM pecypcaM U ANIEeKTpoHHOU OubmmoreuHon cucteme (IBC)

OCYIIECTBJISIETCS TOCPEACTBOM CIIEUAIBHBIX pa3AesioB Ha odunuaibHoMm cainte MATD HUAY

MU®U. ObecnieueH AOCTYN K 3JIEKTPOHHBIM Kataioram oubianorexku MATD HUAY MUODU, a takxe

ANMEeKTpoHHBIM oOpa3oBarenbHbiM pecypcam (OMOC), chopMUpOBaHHBIM Ha OCHOBAHHUU MPSIMBIX

JIOTOBOPOB C TIPaBOOOIafaTesIMi Y4eOHOW M y4eOHO-METOIUYECKON JHTEepPaTyphl, METOAMYECKHIX

ocoouii:

1) WNudopmannonnsie pecypcel Cetn Koucymprant Ilmoc, www.consultant.ru (unpopmarius
HOPMAaTUBHO-TIPAaBOBOTO  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TEJIEeKOMMYHUKALMOHHBIX TEXHOJIOTHH);

2) DIEeKTPOHHO-OMOIHOTeUHAS cucrema HUAY MU®DU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

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

4) DnekTpoHHo-0nbmoreunas cucrema BOOK.ru, www.book.ru;

5) basbl ganHbIX «9neKTpoHHO-O0MOIMoTeuHas cucreMa elibrary» (ObC elibrary);

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

7) basbl qannbIx «nexTpoHHas 6ubnanoreka Texunyeckoro BY3a» www.studentlibrary.ru;

8) DNeKTpOHHO-0HOIHOTeYHAS cucrema «AnOyKc.py/ibooks.ruy,

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

13. OIIMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJAUMOM JIs1
OCYHECTBJIEHUA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JUCHUIIJIMHE

AynuTopHbIi poHA HHCTUTYTA

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

el NS

14. UHBIE CBEJJEHUSA U (MJIN) MATEPUAJIbBI

14.1. Ilepeuenv o00pazosamenvHbIX MEXHONO2UI, UCHOIL3YEMBIX HPU  OCYULECHIEIEHUU
odpazoeamenvHo20 npoyecca no OUCYUNIUHE

Ha nexuusix ¥ ceMHHapax NOCTOSIHHO MCIIONIB3YIOTCA CIIEAYIONNEe HHTEPAKTUBHbBIE METO/Ibl O0yUeHUS:
TUCIYT, TPYIIIOBas AUCKYCCHs, 1e0aThl, MO3TOBOM IITYpM, MPOOIEMHAs U MHTEPAKTUBHAS JIEKLIUU.

14.2. ®@opmur opeanuzayuu camocmoamenvHol padomosl odyuarowuxca (memol, blHOCUMbLIE ONA
CAMOCMOAMENbHO20 U3YYEHUA; GONPOCHL ONA CAMOKOHMPONA; MUNOGble 3A0aHUA O
camonpoegepku)

1. U.A.CagenbeB. Kypce obmeit pusuku. Tom 3. Ontuka. ATtomHas ¢puzuka. PU3uKa aTOMHOTO A1pa U
aNeMeHTapHbIX YacTull. M.(DOTOHBI U UX CBOICTBA,,cTp.444-452).

2. N.A.CaBenbeB. Kypc obmieii pusuku. Tom 3. Ontuka. AtomHas ¢usnka. Ou3uka aTOMHOTO siipa U
AIIEMEHTapHbBIX yacThil. M.(BOIIPOCHI JJIsl CAMOTIIPOBEPKH ).

14.3. Kpamkuii mepmunonocuueckuil cioeaps

ABTOKOJIEOaHMSI — DOTO He3aryxarmoume KojeOaHuss ToJa JEHCTBUEM TOCTOSHHOM — CHIIBL.
Hesaryxaromue koneOaHusi B aBTOKOJICOATENHLHOM CHUCTEME TOJICPKUBAIOTCS 3a CYET HMCTOYHUKA
SHEPTHH, TOJKIIYaeMOr0 B HYXHBIE MOMEHTBHI BPEMEHHM K KojeOaTenpHON cucrteMe (MasTHHKY,
KoJIeOaTeIbHOMY KOHTYpY W Tp.) uepe3 KIamaH, pPeryJlupyIoUIMid MOCTYIJICHHE 3HEPTUU B 3Ty
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cucrteMy. Ponp kilarmaHa MOXET WrpaTh, aHKEPHBIM MEXaHHU3M B 4Yacax, paanoiamma, TPAH3UCTOp U

np.bueHnsIME Ha3bIBaeTCs PE3yNbTAT CIOKEHHS OBYX KOJeOaHWi OJIM3KMX MO YacToTe (01 =~ My),

MMEIOIINX OJMHAKOBYIO aMIUIUTYy M MPOUCXOIAIIMX B OJIHOM HalpaBleHUHU. bueHus nMmerT BuAg

CHHYCOUJBI C MEJICHHO MEHSIOIIEHCS aMIUIMTYI0W. BBIHY)XJCHHBIMH KOJEOAHMSAMHU Ha3bIBAIOTCS

He3aTyxarole KoieOaHusl IMoj JACWCTBUEM MEePUOJUYECKH MEHSIOUICICS BBIHYXAAIOIMIEH CHJIBL.

Amiuintyna U (aza BEIHYKJICHHBIX KOJICOAHUH 3aBUCAT OT YaCTOTHI BBIHY)KJIAIOIIEH CHIIBI (CM. TaKKe

Pe3onanc).

Konebanus, ammiauTyna KOTOPBIX C TEYEHHEM BpPEMEHHM yMeHblnaercs. [lpuumHa 3aTyxaHus

00yclaBIuBaeTCs CUJIaMu, TOPMO3SIIUMU ABUKCHUE.

Konebanus — 310 nepuoanyecku moBTopsitomuecs nBmwkeHus. Konebanus, onuceiBaeMble 3aKOHOM

cuyca X = A sin (ot + ¢) wm kocuHyca X = A C0S (ot + @), Ha3BIBAIOTCA TaPMOHUYCCKHMHU.

Benuuuna, crosmas mojx 3HaKOM rapMmoHudeckod ¢yHkiuu (ot + @), HaszbiBaeTcs (azoil; ©

HA3BIBACTCSI KPYTrOBOW (WJIM IUKIUYECKOW) 4YacTOTOH; ¢ — HadaimbHOU (aszoil. Konebanus pasHoi

IIPUPO/IbI OIMCHIBAIOTCS MATEMATUUYECKU COBEPILIEHHO OJANHAKOBO.

Koapduumentom 3aryxaHusi Ha3bIBaeTCs BeJIMYMHA, XapaKTepU3ylollas CKOpPOCTb YObIBaHUS

aMIUTUTYBI 3aTyXaoMUX KoJieOaHWi. AMIUIMTYAA ONMpEAeNseTCsl SKCIOHEHIIUAIBHBIM MHOXHUTEIEM

e™. Uem 6ombIe o, TeM GBICTPEE 3aTyXakOT KONeOaHus.

JlorapudmuueckuM JEKpeMEHTOM KoyieOaHWs Ha3bIBaeTCs HATypajbHBIA  Jorapudm  IBYX

MOCJIEZI0BATENIbHBIX AMILIUTY/ 3aTyXalOIIEro KoJeOaHus.

MartemaTuyecKkuii MAaSTHUK - MEXaHU4eckas KoieOaTellbHas CUCTEMa, COCTOsIAas U3 MaTepruaibHOU

TOYKH, MOJBEIICHHOW HAa TOHKOW, HEBECOMOM M HEPACTSKMMOW HUTU WM HA HEBECOMOM CTEP>KHE B

none cui Tsbkectu. llepwon mampix KojeOaHUMM MaTEMaTHUYECKOTO MAasTHUKA HE 3aBUCUT OT

aMILTHTY 61 M onpesensiercs o dopmyie: T = 2mV1/g.

Mexanuyeckue koiebaHus - 0O0IafarolIde MEepUOJUYHOCTHIO OTKIOHEHHS Tela OT IOJOKEHUs

paBHOBecus. Bo3OyxaeHue He3aTyXawlUX MEXaHUYeCKUX KOJICOAHUW NPOUCXOAUT IyTeM

BO3/ICHCTBUS Ha KOJIEOATENbHYIO CUCTEMY TTOCTOSTHHOM MIJIH MIEPEMEHHOMN CHITBI.

Pe3onaHcoM Ha3bIBaeTCs SBJIEHUE PE3KOT0 BO3PACTaHUS aMILTUTY/Ibl BHIHYKICHHBIX KOJIEOaHUN Ipu

COBMAJICHUU YacTOTHl BBIHYXJAIOMIEH CHJIBI M YacTOThl COOCTBEHHBIX KoNeOaHMH KoJjeOaTenbHON

CUCTEMBI.

®@urypsl Jlucecaxky — pe3ynbTaT CI0XEHHsS IBYX MEPHEHIUKYISIPHBIX KOleOaHutl, 4aCTOThl KOTOPBIX

OTHOCSTCSI Kak Iienble ynciia. OUrypbl MOXHO TMONYYUTh Ha dKpaHe ocumiorpada. IIpocreiimeit

durypoit Jluccaxy SBISETCS OKPYKHOCTb, KOTOpasi TIOJIy4yaeTcsl TMpH CIOKEHUU JBYX

NEePIEeHIUKYISIPHBIX KOJIeOaHUM OMHAKOBON YaCTOTHI M AMILIUTY/bI, CABUHYTHIX 1O (ha3e Ha /2.

Ou3nyeckuil MasgTHUK - aOCONIOTHO TBEPAOE TENO, UMEIOIIee OCh BpalleHus. B mosie TAroreHus

¢bu3nyeCKnil MaITHUK MOXET COBEpIIATh KOJIeOaHUsI OKOJIO TIOJIOKEHUSI PaBHOBECHS, IIPU ITOM Maccy

CHCTEMBl HEIb3sl CUMTaThb COCPEAOTOYEHHOM B onxHOW Touke. [lepuon konebaHuil (U3NUECKOTO

MasiTHUKA 3aBUCUT OT MOMEHTA MHEPLIMU TeJIa U OT PAaCCTOSHUS OT OCH BpAIIEHUS 10 LIEHTPa Macc.
«Onruka»

AOCOMIOTHBIN MOKa3aTeJ b MPeJIOMJIEHUSI CBETA - OTHOIIICHUE CKOPOCTH CBETA B BaKyyMe K (pa3oBoit

CKOpOCTH CBeTa B JIaHHOW cpezne. AOCOMIOTHBIM IMOKa3zaTellb MPETOMIIEHUS CBETa IOKa3bIBaeT BO

CKOJIBKO pa3 CKOPOCTh CBETA B BaKyyMe OoJibllie CKOPOCTH CBETA B JAHHOM Cpejie.

AHaJIM3aTOP MNOJSAPU30BAHHOIO W3JIy4YeHHSl - YCTPOWCTBO, C IIOMOILIBIO KOTOPOIO MOXHO

0OHApPYXHUTH TOJIOKEHHE TUIOCKOCTH ToJisspu3anuu ceeta. CM. Taxke lonapuzamop.

BuanMmoe u3iydyeHHe - 3JIEKTPOMArHUTHOE W3JIYyYEHHE, BBI3BIBAIOIIEE 3PUTEIBHOE OILIYLIEHUE U

3aHuMaroniee ydactok crnektpa or 380 go 780 HM. CBETOBbIE H3IYyYEHHS Pa3IUYHBIX YacTOT

BOCIIPUHUMAIOTCS UEJIOBEKOM KaK pa3HbIE 1IBETA.

I'eomeTpuueckasi onTHKA - pa3/ies ONTHKHU, B KOTOPOM H3y4alOTCs 3aKOHBI paclpOCTPAHEHUS CBETA B

IIPO3pavyHbIX CPENax, OCHOBAHHBIE HA NPEICTABICHUU O c6emosvix ayuax. OCHOBHBIMU 3aKOHAMU

2eomempu4eckol OnMuKU SBISFOTCS:

- 3aKOH NPAMOTUHEUHO20 PACNPOCMPAHEHUs C8ema,

- 3aKOH HEe3A8UCUMDBIX CEEMOBbLIX NYUKOE,;

- 3aKOH OMPAICEeHUs;

- 3aKOH NpenoMAeHUs.

BosiHoBasi onTMka - pa3ien onmuku, U3Y4YarOUIUN SIBJIICHUS, B KOTOPBIX MPOSBIISETCS BOJIHOBBIE
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CBOICTBa ceema.

Tosorpagust — cnoco® mosydyeHHs OOBEMHBIX HW300paKEHUH TNpeAMETOB Ha (OTOMIACTUHKE
(romorpamme) mpH MOMOIIM KOTE€PEHTHOrO W3IydeHus jasepa. ['onorpamma Quxcupyer He camo
n300pakeHNe MpeIMeTa, a CTPYKTYpPY OTPaXKEHHOM OT HEr0 CBETOBOW BOJHEI (€€ aMIUIUTYy U (asy).
JUis noay4eHus: rojlorpaMMbl HE00X0AUMO, 4TOOBI Ha (GoTorpaduyecKkyro MIACTUHKY OJHOBPEMEHHO
MOTIAJIM JIBa KOT'€PEHTHBIX CBETOBBIX ITyYKa: MPEAMETHBINA, OTPAKEHHBIN OT CHUMAeMOro O00beKTa, U
OIOPHBIN — MPUXOAIINN HETOCPEACTBEHHO OT Jiazepa. CBeT 000uX MMyYKOB HHTEpPEPUpPYET, CO3/1aBast
Ha IJJACTUHKE YepeJOBaHME OYEHb Y3KMX TEMHBIX M CBETJIBIX MOJOC — KapTHHY uHTepdepenuuu. Ha
SKCIIOHMPOBAaHHOM TakMM 0Opa3soM U TNPOSIBIEHHOM IUIACTMHKE OTCYTCTBYET Kakoe-Iu0o
n300pakeHue, HO €ro B 3alIM(PPOBAHHOM BHJIE COJAEPKUT CUCTEMA UHTEPPEepEeHIIMOHHbIX ToJioc. Eciu
rojorpamMmy TIpOCBETUTh, KaK JWANO3UTUB, JIA3€PHBIM CBETOM TOW JK€ YacTOThl, 4YTO OblIa
UCIOJIb30BaHa IPU 3alUCH, BO3HUKHET «BOCCHAHOBNEHHAS 207102PAMMA» — 00BEMHOE M300paxKeHne
CHSTOTO IPEMETA, CIOBHO BUCSILET0 B MPOCTPAaHCTBE. MEHsAS TOUKY HAOIIOIEHUS, MOKHO 3arJISTHYTh
3a IpeIMEThI Ha NIEPBOM IUIaHE M YBUAETh JETAIH, PaHee CKPbIThIE OT B3rIiaa, CBeT, IPOXos CKBO3b
CHCTEMY YEepHO-OEINBIX TOJIOC TOJIOTPAMMBI, UCTIBITHIBAET TU(PPAKIMIO U BOCIIPOU3BOIHUT BOJHOBOM
¢bpoHT, ucxonuBIIKK OT cHATOro npeamera. Cm. Takxe Kozepenmuocmeo.

JIBoiiHOe JiydemnpesiOMJIeHHe - Pa3/IBOCHUE CBETOBOIrO Jiyya IPHU IMPOXOXKACHUM UYepe3 ONTHUUYECKU
AHU30TPOIIHYIO Cpe/ly, BO3HHUKAIOIEe BCIEICTBUE 3aBUCUMOCTH IOKa3aTelsl MPEJOMJIEHUs CBETa OT
ero nojspu3auuud. B 0JHOOCHOM JBOSKONPEIOMIISIOLIEM KpHUCTA/Ule, HAaOpUMEp, B KpHUCTalIe
UCIIAaH/CKOI0 IINaTra, MaJarolldil Jyd CBeTa paculerysiercs Ha JBa Jyda, OOBIKHOBEHHBIH U
HEOOBIKHOBEHHBIN, UMEIOLIUE Pa3HbIE noKazamenu npeiomieHus U NoJasIpU30BaHHbIE B ABYX B3aUMHO
HEePIEHANKYIISPHBIX IIOCKOCTSX.

Jucnepcusi cBeTa — 3aBHCUMOCTH ()a30BOM CKOPOCTHU CBETA OT YACTOTHI (MIJIH JITHHBI BOJIHBI).
Jucnepcust mokasareJisi NpeJIOMJIEHUs — 3aBUCUMOCTb [TOKa3aTessl IPEIOMIICHUS N OT YacTOTHI V.
JAudpakunoHHasi pemerka - ONTHYECKOE YCTPOWCTBO, HMEIOIIEEe OOJBIIOE YHWCIO IIEJICH,
pa3/ie’eHHbIX HENPO3paYHbIMU IPOMEKYTKaMH, Ha KOTOPBIX MPOUCXOAUT Audpakius ceta. OOBIYHO
JupakMOHHAs pelleTka MpeJCTaBIsieT CO00M COBOKYMHOCTh OOJIBIIOTO 4YMCa MapajulebHbIX
HITPUXOB OJIMHAKOBOW IIMPHUHBI, HAHECEHHBIX Ha MPO3PAUYHYI0 WM OTPAXKAIOLIYI0 MOBEPXHOCTh Ha
OJINHAKOBOM PAcCCTOSIHUU JpPYT OT Aapyra. JAu@pakiuoHHas peueTKka sBiIseTcs OCHOBHBIM 3JIEMEHTOM
MHOTHX CIIEKTPaJIbHBIX PHOOPOB.

Judpakuus cBera - OTKIIOHEHHE OT 3aKOHOB T'€OMETPUYECKON ONTUKHU, BBIPAXKAIOLIEECs] B OTMOaHNUN
CBETOM MaJlblxX npensaTcTBUid. Jndpaxius HabmoaeTcss IpyU paclipoCTPaHEHUH CBETA B CPEJIE C PE3KO
BBIPQ)KEHHBIMU HEOTHOPOTHOCTSIMHU.

3akon bprocrepa yTrBepxkiaeT, 4To NpU MAJCHUM CBETA HA JUAJIEKTPUUYECKOE 3€pKajo MO YIJIoM,
TAHI'€HC KOTOPOr'0 PaBEH OTHOCUTEILHOMY HOKA3AMENI0 NpeloMaAeHUs BTOPOU Cpebl IO OTHOIIEHHUIO
K TEpBOH, OTPaXEHHBIH Jyd OyAeT MOJHOCTBIO MOJSPU30BaH B IIOCKOCTH, NEPIEHAUKYISIPHON
IJIOCKOCTH MaJIeHUS

3akon Kupxroga yrBepknaer, 4To OTHOUICHUE u3nyuamenbHocmu T000ro (HeYepHOro) tena K
KOA((UIIMEHTY TMOTJIOIEHNs €CTh BEIMYMHA OJMHAKOBAs JUIsl BCEX TN M paBHAs HU3JIydaTelbHOCTH
YEepHOTro Teja MpUJIaHHON TeMIepaType.

3akon JleHapaa — oIuMH M3 3aKOHOB BHEILIHETO @omoaghghexma: >Heprus (HOTOIIEKTPOHOB HE
3aBHCUT OT UHTEHCUBHOCTHU CBETA, a 3aBUCUT TOJIBKO OT YaCTOTHI.

3akon Mauoca - (uU3MUECKHMI 3aKOH, COTJIACHO KOTOPOMY HWHTEHCHUBHOCTH CBETOBOH BOJHBI,
IpouleNel noasgpuzamop W anaau3amop, TNPONOPLHOHAIBHA KBaJApaTy KOCHHYycCa YIJla MEXAY
IJIOCKOCTSIMU TJIaBHBIX CEUEHUH MOJspU3aTopa U aHaJIU3aTopa.

3aKOH He3aBHCHUMBIX CBETOBBIX IYYKOB - IOCTYJaT T'€OMETPHUYECKON ONTHUKU, B COOTBETCTBHUHU C
KoTophIM: PacnipocTpaHeHne BCSIKOTO CBETOBOTO IyYKa B CpeJie HE 3aBUCHT OT TOTO, €CTh JIU B 3TOMN
cpezie Apyrue MyYykH CBeTa UM HeT.

3aKkoH oTpajkeHHUs] CBeTa - 3aKOH, ONpPEAEISIOIMN B3aMMHOE DPACHOJOXKEHHE IPU 3€pKaIbHOM
OTPaKEHHH TMAJAIONIET0 M OTPAKEHHOTO Jy4ed, a TakKe MEepHeHIUKYJSApa, BOCCTAHOBICHHOTO K
IpaHUIIe pa3ziena JBYX cpell B TOUKE MaJeHHs: 00a Jiyya ¥ NepHeHaUKYIIsp JIeXkKaT B OJHON INIOCKOCTH;
yToJl MaJICHHSI PABEH YIIIy OTPaXKCHHUS.

3aKkoH mnpeJIOMJIEHHsI cBeTa — OJWH U3 3aKOHOB I€OMETPUYECKOM OINTHKH, COIJIACHO KOTOPOMY
naaloUIMid JTyd, JIyd TPeJIOMIICHHBINH U MEPIEeHANKYIAP, BOCCTAHOBICHHBIN B TOUKE MaJeHUs Jy4ya K
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TPaHHULIE pa3jiena ABYX Cpell, JeKAT B OAHOM INIOCKOCTH; OTHOLIEHUE CUHYCA YIJIa MAJEHUS K CHHYCY
yria MpejoMIIEHUs €CTh BEIMYMHA MOCTOSIHHASI AJI JAaHHBIX JIBYX CPel M PaBHasi OTHOCUTEIBHOMY
IIOKA3aTeNI0 MPEIOMIICHUsST BTOPOU Cpelbl 10 OTHOLIEHUIO K nepBoil. CM. Takke [eomempuueckas
onmuxa.

3aKOH NPAMOJHMHEHHOI0 PACIPOCTPAHEHUs] CBeTa - IIOCTYJaT I'€OMETPUYECKON ONTHKH, B
COOTBETCTBUU C KOTOPHIM B OJHOPOJHOH CpEle CBET PacHpOCTPAHSAETCS MPSMOJIMHENHO. 3aKOH
IPSIMOJIMHEMHOTO PACIIPOCTPAHEHHUSI CBETA SIBJISETCS CIEACTBUEM npuryuna Pepma.

3aKoH cMemleHHsl YTBEp)KIA€T, YTO JJMHA BOJIHBI, HAa KOTOPYIO MPUXOAUTCA MAKCUMYyM
CHEKTPAIbHOM MJIOTHOCTH u31yuamensHocmu, 0OpaTHO MPOIOPLIUOHAIbHA a0COMIOTHON TeMIeparype,
T. €. MAaKCUMYM M3JIy4€HHs] CMEIAeTcs MpHU MOBBIIIEHUU TeMIEepaTypbl B 00JacTh 0ojee KOPOTKHX
BOJIH.

3akon Credana-boabuMana yTBEepXKAaeT, YTO U3ZIYUAMENbHOCMb YepHO20 mena TMPsIMO
NPOTNOPIHOHATIFHA YETBEPTOH CTENeHN aOCOIIOTHON TEMITEPATyPHI.

3akon CrosleToBa — OJUH U3 3aKOHOB BHEIIHEro @gomosghgpexma: (HOTOTOK HACHIILEHHS IMPSIMO
IIPONOPLIMOHAJIEH CBETOBOMY ITOTOKY.

H3ay4aTebHOCTBIO Ha3bIBACTCA IMOJIHAS MOILHOCTH (Ha BCEX YacTOTAaX M IO BCEM HAIPABIICHHSIM)
U3JIy4eHHUs! C €IMHULBI MOBEPXHOCTH HArperoro Tena. M3mydyaTenbHOCTh 3aBUCUT OT TEMIIEpaTypbl
TeJa U OT KO3(pQHIMEHTa MOIJOUIeHUs ero nosepxHoctu. CTapple Ha3BaHUS 3TOM BETUYMHBI —
DHEPreTHUYECcKasi CBETUMOCTh HJIM JIydeHCITyCKaTelnbHas crocoOHOCTh. CM. Takke 3axon Cmeghana-
bonvymana.

HNHuTtepdepenuns cBera - ONTUYECKOE SBICHUE, BO3HUKAIOILIEE IIPU CIOKEHUU JIBYX WJIM HECKOJIBKUX
KOT€PEHTHBIX CBETOBBIX BOJIH, JIMHEHHO MOJSPU30BAaHHBIX B OJHOW miockocTu. VHTepdepeHus
IPEJICTaBISIET COO0M yCTONYMBYIO BO BpEMEHM KapTUHY YCHIJIEHUS UIIH OCIa0IeHUs pe3ylbTHUPYIOIIHUX
CBETOBBIX KOJICOaHU B pa3JIMYHbBIX TOYKAX IPOCTPAHCTBA.

HcTouynuk cBeTa - U3IydaTeab 3JIEKTPOMAarHUTHOW SHEPIUM B BUIAMMON 4acTu cnekrpa. McTtouHnku
cBeTa mnojpasznensiorcs Ha ecrectBeHHble (Conuie, JlyHa W T.A.) M HCKYCCTBEHHBIE (JIaMIIbI
HaKaJMBaHUS, ra30pa3psIHbIE JaMIIbl U JIp.).

KBanToBasi onTuka — pasjen ONTUKH, W3YYAIOIIMHA SBJICHHS, B KOTOpBIH OOHApYKHBAIOTCS
KBaHTOBbIE CBOICTBa 3JEKTPOMAarHUTHOIO M3JIy4eHUs (cBeTa). ITO mennogoe usiyuenue,
domosgpgpexm, a¢hdhexm Komnmona v ap.

CnoBO  «KOTepeHTHOCTb)» OYKBAJbHO O3HAYaeT «COTJACOBAHHOCTBbY». BOJHBI  Ha3bIBAIOTCA
KOTE€PEHTHBIMH, €CIIM pa3HOCTh (pa3 BO30YKJaeMbIX MMM KoJieOaHUIl B JIIOOOH TOUKE MPOCTPAHCTBA
OCTaeTcs IOCTOSIHHOW B TeUeHUE BpeMeHU HaOmoneHus. CM. Takxe HMumepgepenyus ceema.

Koubua HbloTOHA - HHTEp(hepeHIMOHHas KapTHHA, BO3HUKAIOIIAs B MPOXO/AIIEM UM OTPaKEHHOM
CBETE B OKPECTHOCTH TOYKH CONPHUKOCHOBEHUM BBINYKJION IMOBEPXHOCTH JIMH3bI CO CTEKJISHHOU
iacTuHKoOM. Ilocne oTpaskeHus nyded Ha IpaHHMLAx paszeia CTEKJIO - BO3AYX M BO3IYX - CTEKJIO
CBETOBBbIE BOJIHBI HMHTephEepUpyOT U 00pa3yloT HHTep(EpPEeHIMOHHYI0O KapTHUHY B BHJE
KOHLEHTPUYECKUX KOJIEIL.

Kom0unannonHoe paccesinue CBeTa - SBICHUE U3MEHEHUS YaCTOThl PACCEIHHOTO BEIIECTBOM CBETA.
B cnekrpax KOMOMHAIIMOHHOT'O PacCcesHHOIO CBeTa JJIsi MOJIEKYJ HAOIIOAAloTCs JOTOJHUTEIbHBIE
JIMHUH, YaCTOThl KOTOPBIX SIBISIOTCS KOMOMHAIIUSIMU YacTOTHI MaJAlOIIEro CBETa U BpalllaTelbHbIMU
4acTOTaMH MOJIEKYJI.

JlazepsI (0T ot mepBhIxX OykB anri. ¢paser Light amplification by stimulated emission of radiation) —
KBAHTOBBbIE T'€HEPATOpPHI CBETAa, NMPUHLUI JEHCTBUS KOTOPBIX OCHOBAaH HA SIBJIEHUU BBIHYXIEHHOTO
(CTUMYJIMPOBAHHOTO) W3JIy4CHHUS. N3nyyenune Ja3epoB MTOJISIPU30BAHO, oOnanaer
MOHOXPOMAaTHYHOCTbIO, OOJNBIION MOIIHOCTBIO B Y3KOM CIIEKTPAJbHOM JHala3oHe M Maioi
PacxoJAMMOCTBIO CBETOBOrO My4ka. HaxoasaT mmpokoe npuMeHeHUe B TEXHUKE U AKCIIEPUMEHTAIbHON
dusuke.

Onruka - paznen QU3MKH, B KOTOPOM HM3Y4alOTCs 3aKOHOMEPHOCTH ONTHYECKHMX SBICHHUH, MpUpOJa
CBETa U €ro B3aUMOJIEHCTBUS C BEILIECTBOM.

OnTnyeckass aKTHMBHOCTBH - CBOMCTBO HEKOTOPBIX BEIIECTB BpalllaTh IIJIOCKOCTh MOJIIPU3ALUU
IIPOXOJSAIIETO YePE3 HUX IIOCKOMOJIIPU30BaHHOIO cBeTa. IIpuMepsl onTHUECKH aKTUBHBIX BEILECTB:
KBapl, KNHOBApb, CKUIIUAAP, PACTBOP caxapa B BOJE U IIp.

OnTuyeckass JUIMHA NYTH - IPOU3BEJECHUE IIyTM CBETOBOrO Jiydya Ha II0Ka3aTelb IPEJIOMIICHUS
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cpenpl. OnTUyeckas UIMHA MyTH YUCJICHHO paBHA MyTH, KOTOPBIA MPOXOJUT CBETOBOM JTy4 3a TO ke
BpeMs B BaKyyMe.

OnbiT KOHra - ombIT 1Mo uHTEp(EepeHIMH CcBeTa OT ABYX TOYEYHBIX HCTOYHUKOB, IMOJYUYEHHBIX
NPOIMYyCKaHHEM Iyyka CBeTa OT OOIIero MCTOYHMKA depe3 aBa orBepctusa. OmbiT FOHra mozBosnser
OLICHUTH JUIMHY BOJHBI JJIs PA3IMYHBIX YYaCTKOB CIIEKTpa.

OTHoOCHMTEeIbHBII TOKAa3aTe/Ib MPeJIOMJIEHHsI CBeTa - OTHOLICHHE (a30BO CKOPOCTH CBETa B
nepBoi cpene K (a3oBOM CKOPOCTH CBETa BO BTOpOM cpeze. UMCIIEHHO OTHOCUTENBHBIN MOKa3aTelb
IIPEJIOMJICHUS CBETA PABEH OTHOIIECHUIO CUHYCA yrja MaJeHusl K CUHYCY YIJla IPEIOMIICHUS.

Ilepuon nuppakuMOHHONW PpemIeTKH - PACCTOSHUE MEXKIY CEpeAMHAMM JIBYX COCEIHUX IIeNei
T pakIuOHHON penieTku. [[pyroe Ha3BaHue — LIar WM MOCTOSHHAS PELIETKU.

I110CKOCTHIO TVIABHOTO CeYEeHHS NOAPU3AMOPA HAZBIBAETCS IJIOCKOCTh, B KOTOPOW MOJISIPU30BaH
Jyd4, MPOILIEAIINHN 3TOT HOISAPU3ATOP.

[lnockocTh MOJSIPU3AUMU - IUIOCKOCTh, B KOTOPOW KOIEOJETCS BEKTOp HANPSDKEHHOCTH
AIEKTPUYECKOTO OIS 3JICKTPOMArHUTHOM (CBETOBOI) BOJIHBI.

ITorsiomenne cBera - siBIeHUE OcaabIeHUs SPKOCTU CBETA IPHU €ro MPOXOKICHUM Yepe3 BELIECTBO
WJIH TIPH OTPAKEHUH OT MOBEPXHOCTH.

IToxa3zaTenb mpenom/ieHHsl CBeTa - Mepa ONTUYECKOM IJIOTHOCTU CpE/bl, paBHAas OTHOILEHUIO
cKopocmu ceéema B BaKyyMe K CKOPOCTH cBeTa B cpene. [lokazarens mpenomMieHus cBeTa 3aBUCUT OT
YacTOTHl CBETa M OT TAapaMeTPOB COCTOSHUS Cpedbl. Pa3nnyaror abCoNOTHBIE W OTHOCHUTEIBHBIC
MOKAa3aTeH MPETIOMIICHUS.

[oasipuzatop - mnpudop, mNpeAHA3HAUYEHHBIM JJI I[OJIYYEHUS T[OJHOCTBIO WM YaCTUYHO
MOJIIPU30BaHHOrO  cBeTa. llonmspu3aTop MOXKHO HCIIONIB30BaTh B  KAueCTBE  aHaiu3amopa
MOJIIPU30BAHHOIO U3ITyYEHUSI.

[Moasipuzanms cBeTa - OPUEHTAIUS BEKTOPOB HAMPSIKEHHOCTH AJIEKTPUYECKOTO MO U MarHUTHOU
WHAYKIIMA CBETOBOH BOJIHBI B TUIOCKOCTH, MEPIEHAMKYISIPHONH cBeToBoMy Jydy. OOBIYHO
NoJIsIpU3aisi BO3HUKAET NMPU OTPAXKEHUU M TPEIOMIICHHU CBETA, a TAKXKE IMPU PACIPOCTPAHCHUU
CBETa B aHU3OTPONHOU cpene. Pa3znuuaroT JUHEHHYIO, KPYrOBYIO M 3JUIMIITUYECKYIO MOJSPU3ALIUIO
CBeTa.

IMoasipoun - onTuueckasl cucremMa, peAHa3HauYeHHas i noyisgspu3anuu csera. [Ipencrasiser codoit
AIIACTUYHYIO IUIEHKY, Ha KOTOPYIO HAaHECEHbl COOTBETCTBYIOIIMM O0pa3oM OpUEHTHPOBAHHBIC
MaJIeHbKHE  KPUCTAUIMKU  JBOSKOIpEJIOMIISIIOIIero  BemiectBa  (repamarurta).  [lomsipoun
W3TOTaBIMBAETCS B BHUJE CBETOMWIBTPA, JUHEHHO MOJSPHU3YIOIIETO MPOXOASIIUN Yepe3 HEero CBET
(emeBslit noasipuzamop).

IIpesomiieHne cBera - SBJICHUE, 3aKJIIOYAIOUIEECs B M3MEHEHHMM HAMpPAaBIICHUS PACIPOCTPAHEHUS
CBETOBOM BOJHBI MpH IMEpexoje U3 OIHOW Cpelbl B JAPYrylo, OTJIMYAIOUIYIOCS HOKA3amenem
npenomienus ceemad.

IIpusmoii Hukous (Uu mpoCcTO HUKOJIEM) HA3bIBACTCS NOIAPUIAMOP, TIPEIUI0KEHHBIN MIOTIaHICKUM
unxeHepoMm Hukonem. [lpuHuuMn pelcTBUS HUKOJIS OCHOBAaH Ha TOM, 4YTO OJUH M3 JBYX
MOJIIPU30BAHHBIX JIydeil B OJIHOOCHOM [JBOSIKOMPEIOMIISIONIEM KpUcCTaiie (HEOOBIKHOBEHHBIH HIIN
OOBIKHOBEHHBIN) BBHIBOJIUTCS UX UTPHI C TIOMOIIBIO SIBICHUS MOJHOTO BHYTPEHHEro oTpaxkeHus. CM.
TaKxe /[otinoe nyyenpenomaenue.

Hpunnun depMma - NPUHLINI T€OMETPUIECKON ONTHKHU, COTJIACHO KOTOPOMY JIyd CBETa, MPOXOIASIINI
4yepe3 1IBE TOYKH, WJIET MEXKIYy HUMH IO TaKOMy NYTH, IJs MPOXOXKIACHUS KOTOPOro TpeOyeTcs
HauMEHbIIIee WIM HauOobllee (IKCTpEMAIbHOE) BpeMsi MO CPaBHEHHIO C JPYTMMU BO3MOXKHBIMU
Ty TSIMH.

Paccesinne cBeTa - OTKJIOHEHUE PACIIPOCTPAHSIOIETOCS B CPENIE CBETOBOTO MTyYKa BO BCEBO3MOKHBIX
HanpasieHusX. PaccesHue cBeTa 00ycI0BIEHO HEOAHOPOJHOCTHIO CPEIbl M B3aMOIEHCTBUEM CBETA C
YacTUIIaMU BEIIECTBA, MPU KOTOPOM U3MEHSETCS HAaNpaBJIICHHE pacHpoCTpaHEHHUs, 4YacToTa |
IJIOCKOCTh KOJIEOaHW CBETOBO BOJIHBI.

PenTrenoBckoe M3JyueHHe — 3JIEKTPOMArHUTHOE U3JIyYEHHE OYE€Hb BBICOKOW YACTOTHI (WM OYEHb
KOPOTKOM JJIMHBI BOJHBI, A = 10* - 10° A. OtkpbiTo HemenkuM ¢uznkomM B. Pentrenom (1895).
Paznuuaror mopmosznoe n xapakmepucmuueckoe peHTITeHOBCKOe M3JIy4YeHHe. B peHTreHOBCKOM
JUarna3oHe Ha MEepeqHUil IUIaH BBICTYNAIOT KBAHTOBBIE CBOMCTBA AJIEKTPOMArHUTHOTO H3Ty4YEHHS.
HaxomuT mmpokoe nmpuMeHEeHUE B MEIUIMHE, B e(EKTOCKONNH, B CTPYKTYPHBIX HCCIEIOBAHUSAX U
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np.

Pedpakuusi cBera - HCKPHUBJIEHHE CBETOBOTO Jyda B CpEA€ C HEMPEPHIBHO MEHSIOMIUMCS
nokasamejiem npeiomieHus ceemd.

TepMuHOM «cBeT» 0003HAUAIOT HE TOJIBKO GUOUMDbIL C8em, HO U DIEKTPOMATHUTHOE HU3ITy4YCeHUE
IpYTUX AMAana3oHoB (MH(pakpacHoe U yiIbTpadUoIEeTOBOE U3IyUCHUE, peHmeeHoscKue ayuu). Takum
00pa3oM, 3TOT TEPMHH UCTIOIB3YETCS KAK CHHOHUM BBIPAKEHHSI «3JICKTPOMArHUTHOE U3ITYUCHHUE).
CBeToBOIl Jy4 - JMHHS, BAOJb KOTOPOM pacHpoOCTPaHAETCSs MOTOK SHEPruu, HCITYIIEHHbII
ucmo4Hukom ceema. B mpo3payHoil OJJHOPOJHON CpEIE CBETOBOM JIyd BCErja NpsiMoJIMHEEH. B cpene
C IJIaBHO M3MEHSIOIIMMUCS ONTHYECKHMMH XapaKTEPUCTUKAMU CBETOBOM Jy4d HCKpuBiseTcs. Cm.
Takxke Pegpaxyus ceema.

CkopocTh cBeTa B BaKyyMe - CKOPOCTh paclpoCTpaHEHHs CBeTa B Bakyyme ¢ = 299'792'458 wm/c.
Cxopocth cBeTa B BaKyyMme - IIpeleibHasi CKOPOCTb PACIpOCTPaHEHUS THOObIX (DU3HUECKUX
B3aWMO/JICUCTBUM.

TennoBoe u3Iy4yeHHe — STO AIEKTPOMATHUTHOE H3IyYEHUE HArPEThIX TeJ. 3aKOHBI TEIIOBOTO
U3IIydeHHs 00BsCHACT kganmosgas meopus M. [1nanka (1900).

TopMO3HBIM PEHTIeHOBCKMM H3JIyYeHHeM Ha3bIBaeTCs KOPOTKOBOJIHOBOE JIIEKTPOMATrHUTHOE
U3JTy4eHHE, BO3HUKAIONIEE B PEHTICHOBCKOW TpPYyOKE MpH PE3KOM TOPMOXKECHHUU ABIDKYLIMXCS C
0OJBIION CKOPOCTHIO DJIEKTPOHOB IMOBEPXHOCTHIO aHonAa (aHTuKarona). He 3aBucut or marepuana
AHTHUKATO/IA.

Yroa nageHusi — yroja MeXay HaJalolidM Jy4OoM M MEepHeHINKYISIPOM, BOCCTAHOBICHHBIM B TOYKE
nasieHusl.

Yroa mnpejgomiieHusi - Yrodl MeXAy IMPEIOMICHHBIM Jy4OM CBeTa U MEPHeHIUKYISIPOM,
BOCCTAaHOBJICHHBIM B TOUYKE TaJIeHH (IIPETOMIICHUS).

YpaBHenue JiiHIITeliHA A7 BHEIIHETO ¢homoaggexma MpencTaBiseT cOOOM CIENCTBUE 3aKOHA
coxpanenus sHeprun: hv = A, + (MV?/2) — sueprus porona (hv) Haer Ha coBeplIeHHE pabOTH BHIXOA
(Ag) M YACTHYHO NEPEXOAUT B SHEPTUIO (HOTOIIEKTPOHA (mv?/2).

DOTOHOM HA3bIBACTCS KBA3MYACTHIIA, BBEJCHHAS IS TOTO, YTOOBI OOBSICHUTH KOPITYCKYISPHBIC
CBOWCTBA 3JIEKTPOMArHUTHOTO U3iIydeHus. @oToHy mpunuceiBaeTcst 3Heprus € = hv u ummynsc p =
hv/c, rne v — gactoTa cBeTa, C — CKOpPOCTh CBEeTa B Bakyyme, a h = 6,62-10°* I/c — nocmosnnas

IInanka. ®OTOHBI — K6aHmbl HIEKTPOMATHUTHOTO TMOJNIA. ONeKkmpomazHumHoe 63aumooeucmeue
OCYIIECTBIISIETCS IMyTeM 0OMeHa POTOHAMU.
doToMeTpUYecKHEe BeJIHYMHBI - CHJIa CBETa, OCBEIIEHHOCTb, CBETOBOM TMOTOK, SIPKOCTb,

KOA((UILMEHT NPOMYCKaHUs U KO3PPUIIMEHT OTPaKEHHUSL.

®0T03JIeKTPOHBI — IEKTPOHBI, BEIPBAaHHbIE CBETOM U3 MeTaslla PU BHEUIHEM (homoaghghexme.
®o103¢deKkToM  Ha3pIBACTCA  rpynna  SBJICHUH, BO3HUKAIOIIMX MPU  B3aUMOACHCTBUHU
AJIEKTPOMArHUTHOTO H3Jy4YeHUs C BelecTBOM. Pasznuuyaror BHemHMH (oTo3¢d ekt (BbIphIBaHUE
AIIEKTPOHOB M3  MeTaula Mpu  OONy4YeHHH), BHYTpeHHUH  gorodddext  (yBenuueHue
AIIEKTPONPOBOJTHOCTH  TOJYNPOBOAHMKA TMpPH  0O0MydyeHMH) U (OTOralibBaHUUECKUH  IPPEeKT
(Bo3uukHoBeHne OJIC mnpu oOmydeHun p-n-nepexona). Potorpdekr oOBICHSIETCS Ha OCHOBE
KBAaHTOBBIX IpeacTaBieHuid. [lepByto Teopuro BHemHero ¢ortosdpdexra cozpan A.JitamTeiH (1905).
Cwm. Vpasnenue Diinwumetina onsn enewne2o pomosghghexma.

XapakrepucTH4ecKOe pPeHmZeHO6CKOe U3y4YeHue BO3HUKAET TpU  JIOCTATOYHO  BBICOKOM
YCKOPSIOIIEM HaINpsDKEHWM Ha PEHTTeHOBCKOM TpyOke. MexXaHU3M CBOAMTCS K BBIPHIBAHUIO
3JIEKTPOHOB C BHYTPEHHHX JIEKTPOHHBIX 000JI0YEK U K MEepeXoay Ha 3TH MecTa 3JIEKTPOHOB C IPYTHUX
obonouek aroma. CHekTp Takoro wu3mydeHUs: juHehdarwid. [losiBrsercs Ha (OHE CIUIONIHOTO
TOPMO3HOTO PEHTI€HOBCKOI'O CIEKTpa Kak HaOOp CHEKTPaldbHBIX JHUHHUNA. 3aBUCHUT OT MaTepuaia
AHTHKATO/1a.

XpoMaTnuecko MoJsApU3alMed Ha3blBacTCd COBOKYNHOCTb  SIBJIEHMI, CONPOBOXKIAIOLINX
UHTEpEPEHITUIO MOSIPU30BAHHOTO CBeTa (TIOSIBJICHUE OKPACKH DKpaHa).

YepHbIM Ha3bIBACTCS UACATU3UPOBAHHOE TENO, MOTJIOLIAIONIEE BCIO NaAal0IIYI0 HAa €r0 MOBEPXHOCTh
SHEpPru0. YcTapeBllee Ha3BaHHWE YEpHOro Tejaa — alOCOIIOTHO 4epHoe Teno. PeanbHble Tena He
ABJIAIOTCS UYEPHBIMU; IOBEPXHOCTb, XOPOILIO IOIVIOMIAONIAs CBET B BHAMMOM JAMANa30HE, MOYKET
IUIOXO MOTJIONIATh B MH(PPaKPaCHOM.

Iddexrom KomnrTona (1923) HazpiBaeTCsl yBEIMYEHUE IJIUHBI BOJIHBI PEHMEEHOBCKO20 U3NYYEHUs
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MIPU PacCEMBAHUU Ha JIETKWX aToMax (Ha MOYTH CBOOOAHBIX AeKTpoHax). Iddext Kommnrona nerko
OOBSICHAETCS HAa OCHOBE KBAHTOBBIX MPEJICTABICHUNA IyTeM INPUMEHEHHUs 3aKOHOB COXPAaHEHHS
SHEPTUU U UMITYJIbCa JJI CUCTEMbI «PEHTTEHOBCKUM (DOTOH + AIIEKTPOH OTAAYN.

dddext Dapaness - BpallleHUE IUIOCKOCTH MOJISPU3ALUU JTUHEHHO MOJSPU30BAHHOIO CBETa MpU
MPOXOXKIACHUU €r0 Yepe3 BEIECTBO, MOMEIIEHHOE B MPOJI0JIbHOE MarHuTHoe mnoisie. OTKpBLI sIBICHUE
aurnmiickuii  pusuk  M.@apaneit  (1845). Dddexr cbirpan BakHYIO poJib B YTBEPKICHUHU
3IEKTPOMArHuTHOM Teopun cera. Lllupoko npuMeHsieTcsl B TEXHUKE U B SKCIIEPUMEHTAIbLHONU (PU3UKe
(U3yuyeHHE CTPYKTYpPBI BELIECTBA).

15. OCOBEHHOCTHU PEAJIM3AIIMMA JUCHUIIVIMHBI JJIs1 MHBAJIMJAOB U JIML C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

B cooTBercTBHM ¢ MeTOAMYECKUMHU pekoMeHmanusMu MunoopHayku P® (ytB. 8 ampens 2014 r. Ne
AK-44/058H) B Kypce npeanoiaraeTcs UCIoIb30BaTh COIMAIbHO-aKTUBHBIE M pe(IIEKCUBHBIE METOIbI
00y4YeHHs, TEXHOJIOTUU COIMOKYIbTYPHOU peabuiurtanuu odydaromuxcs ¢ OB3 ¢ uenpio okazaHus
MOMOIIH B YCTAHOBJICHUH IOJTHOLEHHBIX MEKINYHOCTHBIX OTHOLIEHU.

OOyyeHue JHIl C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3[0POBBSl OCYIIECTBIISIETCS C YYETOM
WHIUBUIYAJIbHBIX TICUXO(PU3UUECKUX OCOOCHHOCTEH, a JJisi WHBAIUIOB TAaKKE B COOTBETCTBUU C
WHAUBUAYaAIbHON MpOrpaMMon peaduiInTaluyd HHBAIHU/IA.

Jis JIMI ¢ HapyUIeHHWeM CJIyXa BO3MOXKHO MpenocTaBiIeHHe HH(OpMAIMM BH3YaIbHO (KpaTKHU
KOHCIIEKT JIeKIMH, OCHOBHAs W JIONOJHUTEJIbHAs JMUTEpaTypa), Ha JIEKLIMOHHBIX M MPAKTUYECKUX
3aHATUAX A0IIYCKACTCA IMPUCYTCTBUEC ACCUCTCHTA, a TaK XKeE, CYpAOIICPCBOAYUKOB u
TU(IIOCYPIOTIEPEBOAUHKOB.

OHGHKa 3HAHHI CTYACHTOB Ha MPAKTHUYCCKUX 3aHATHUAX OCYHICCTBIIACTCA Ha OCHOBC INMHMCbMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, IMCbMCHHO BBINIOJIHCHHBIX IIPAKTUICCKUX 3a):[aHI/II>'I.

Jlokian Tak ke MOKeT OBITh MpeAoCcTaBiIeH B NMUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KAayeCcTBY M3JIOKEHHs MaTepuaia
(MOHATHOCTh, Ka4eCTBO pEYM, B3aUMOJEHCTBHME C ayauTopued M T.J.) 3aMEHAIOTCS Ha
COOTBETCTBYIOIIME TpeOOBaHUs, MPEAbABIsEMble K NMUCbMEHHBIM paboTaMm (KauecTBO 0(pOpMIICHUs
TEKCTa U CIHCKA JIUTEPATyphl, FPaMOTHOCTh, HAJTMYNE WILTIOCTPALIMOHHBIX MaTepUaioB U T.J.).

C y4eroM COCTOSHUS 3]I0pOBbsI IPOCMOTP KHMHO(GMWIBMA C IMOCIEAYIOIIUM aHAJIU30M MOXET OBbITh
IIPOBEJIEH JIOMa (Harpumep, Npu HEOOXOAMMOCTH JOMOJHUTENbHON 3BYKOYCHIIMBAIOIIEH anmapaTypsl
(HaymHMKHM)). B Takom ciydae CTYIEHT NpeAoCTaBisieT NMUCBMEHHBIM aHajiu3, COOTBETCTBYIOILUM
MpeIbABISIEMBbIM TPEOOBAHUSM.

[TpomMexxyTouHast aTTeCTalysl AJs JIUI] C HAPYIICHUSIMU CIIyXa MPOBOJUTCS B MUCbMEHHOU popme, mpu
ATOM HCIIONB3YIOTCS O0mue KpuTepuu olleHuBaHus. [Ipu HE0OXOAMMOCTH, BpEeMs MOJATOTOBKH Ha
3a4eTe MOXKET OBITh YBEIHUYEHO.

Jnsg naunm ¢ HapyumieHHeM 3peHHsl JIONYCKaeTcs ayAuajJbHOE TMpeAoCTaBiIeHHEe HH(pOpMaluu
(HampuMep, ¢ UCIOJIB30BAHUEM IIPOTPAMM-CHHTE3aTOPOB PEUM), a TaK K€ UCIOIb30BAaHNUE HA JIEKIHAX
3BYKO3AIHCHIBAIOIINX YCTPOUCTB (AMKTO(GOHOB W T.1.). JlomyckaeTrcss MPUCYTCTBHE Ha 3aHATHUAX
acCHUCTEeHTa (TIOMOIIHHKA), OKa3bIBAIOIIEr0 00yJYaroIUMCs HEOOXOAUMYIO TEXHUYECKYIO TTIOMOIITb.

OrneHka 3HaHMN CTY/IEHTOB HAa CEMHUHAPCKUX 3aHATHUSIX OCYIIECTBIISETCS B YCTHOM opMme (KaKk OTBETHI
Ha BONPOCHL, TaK W TpakTH4yeckue 3ananus). [Ipm HeoOXoaMMoCTH aHanmu3a (HUIbMa MOXET OBITH
3aMCHCH ONMHMCAaHUEM CHUTyalluUu MCKITHHUYCCKOI'O BSaHMOHeﬁCTBHﬂ (Ha OCHOBE OIlbITa PECIIOHJCHTA,
XY/I0’)KECTBEHHOM JIUTEPaTyphl U T.J.), MO3BOJISIONIMM OLIEHUTh CTENEHb C(OPMUPOBAHHOCTH HABBIKOB
BJIQJICHHS] METOJAMU aHaJM3a M BBUIBICHUS CrieU(UKH (HYHKIMOHUPOBAHUS U PAa3BUTHS ICHXHKH,
MO3BOJISIOIIMMHU  YYUTHIBaTh BIUSHHE JTHUYECKUX (akTopoB. Ilpum mpoBeaeHMH NPOMEKYTOUHOM
aTTecTalluy JUIA JIMI C HapyIICHHEM 3pEHHs TECTHPOBAHWE MOXKET OBITh 3aMEHCHO Ha YCTHOE
cobeceJ0BaHuUE 110 BOIIPOCAM.

Jlnna ¢ HapyumieHUsIMH ONOPHO-ABUIATEJBHOI0 aNMapara HE HYXAAIOTCS B 0COObIX (opMmax
MPEIOCTaBlIeHUsT Y4eOHBIX MarepuasnioB. OIHAKO, C yYETOM COCTOSIHHMSI 3[0POBBSI 4YacTh 3aHATUH
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MOKET OBITh peanu3oBaHa JUCTAHIMOHHO (mpu momouw cetu «MHuTepuer»). Tak, mnpu
HEBO3MOKHOCTH TIOCEILIEHUS JIEKIIMOHHOTO 3aHATHS CTYAEHT MOKET BOCIOJIb30BaThCA KPATKUM
KOHCIIEKTOM JICKIIUH.

HpI/I HCBO3MOJXHOCTH TIIOCCHICHUA TIPAKTUYCCKOr0 3aHATHUA CTYACHT MOOJDKCH [MPCEAOCTAaBUTH
MMMCHhMEHHBIN KOHCIIEKT OTBETOB Ha BOIIPOCHI, IMCbMCHHO BBIIIOJIHEHHOC ITPAKTUYCCKOC 3aJaHHUC.

Jloknan Tak e MOXeT OBbITh IpPEIOCTaBlieH B MUCHbMEHHOW (opme (B Buae pedepara), Ipu 3TOM
TpeOOBaHUSA K COJEPIKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K KAauyeCTBY M3JIOKEHUs MaTepuaia
(MOHATHOCTh, KayecTBO pEYH, B3aUMOJEWUCTBHE C AayIUTOPUEM M T. 1) 3aMEHSIOTCA Ha
COOTBETCTBYIOILIME TPeOOBaHUs, MPEABbSABISEMble K NMHCbMEHHBIM paboTaM (KauecTBO 0(pOpMIICHUS
TEKCTa U CIMCKA JIUTEPATYPhl, [PAMOTHOCTb, HAJIMYKE WIUTFOCTPALIMOHHBIX MaT€pPHUajIOB U T.1.).

[TpomexyTouHas aTTecTalnys AJs JUL C HApyILIEHUsIMU OIOPHO-BUTAaTEIbHOTrO anmnapaTa IpoBOJANUTCS
Ha OOLIMX OCHOBaHUSX, INpPU HEOOXOAMMOCTH IpoLEAypa 3adyeTa MOXXET OBbITh pealn30BaHa
JUCTAaHIIMOHHO (HampuMep, MpH MoMoIlu Iporpammsel Skype).

J171st 5TOr0 1O TOTOBOPEHHOCTH C MperoaBaTesieM CTYIEHT B ONpeAeIeHHOE BpeMs BHIXOJUT Ha CBS3b
JUIsL TIPOBENIEHUsl IpoLEeAypbl 3auera. B Takom ciyyae 3adeT chaercsd B BHJIE coOeceloBaHUS IO
BompocaM (cM. GOopMBbI MIPOBEICHUS TPOMEKYTOUHON aTTeCTAIlUU JJIS JIUI C HAPYIICHUSMU 3PSHHUS).
Bompoc u npaktuueckoe 3a1aHue BEIOUPAIOTCS CAMUM [IPENOJaBATEIIEM.

[Ipumeuanue: DOHABI OLEHOYHBIX CPEACTB, BKIFOYAIOIIME THITOBBIC 3aJlaHUS M METOJbl OICHKH,
KPUTEPUU OIEHWBAHMS, TO3BOJISIONINE OLEHUTh PE3yJabTaThl OCBOCHHUS JAHHOW JIUCIMIUIAHBI
oOyuaromumucs ¢ OB3 mMoryT Bxoauts B coctaB PI1J] Ha mpaBax OTAEILHOTO TOKYMEHTA.

IIporpammy cocraBuiI:

FO.A. KoposuHn, 3asenyronmii kapenpoit OuC®d, nokrop puznko-mareMaTHUECKUX HayK, podeccop

Peneunsenr:

B.JI. IladaoB, mpodeccop oTaeneHus saepHo ¢usuku u TexHoiorui (O), nokrop ¢uzMKo-
MaTeMaTU4YeCKHX HayK, mpodeccop
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