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1. IEJIX U 3AJTAYU OCBOEHMU A JUCHUITJIMHBI
Henb u3yyeHus: AUCHUIIMHBI:

— OBJIaICHHC 0a30BBIMH 3HAHHAMU (bYHI[aMeHTaJ'H:HBIX pas3aciioB (1)I/I3I/IKI/I, H€O6XOI[I/IMBIMI/I JJIA
OCBOCHU (1)I/I3I/ILIGCKI/IX OCHOB B JAJICPHBIX PCAKTOpaxX U MaTepuaiax,

3anaum u3ydeHusl JUCHUIIHHBI:

— W3y4YCHHE TEOPUHU IO TEMaM: MEXaHMKa, DJIEMEHTHI PEISATHBHCTCKOM MEXaHUKH, KOJeOaHHS U
BOJIHBI;

— MoJekylspHas (U3MKa U OCHOBBI TEPMOJMHAMHUKHU, AJIEKTPUYECTBA U MarHeTH3Ma, ONTUKU U
aTOMHOU (PU3HKHU;

— pa3BUTHE HABBIKOB PELICHMA 337a4 110 JaHHBIM TeMaM;

— OCBOCHHE IOCTAaHOBKH M MPOBEACHUS (PU3NIECKUX IKCIIEPUMEHTOB;

— TOJyYeHHe NMPAKTHYECKUX HABBIKOB MO0 00pabOTKe W MHTEPIPETALUN PE3YIbTaTOB SKCIEPUMEHTOB
B IIPOLIECCE BBIMIOJIHEHUS 1a00paTOPHBIX padoT;

— pa3BUTHE KYJIBTYpPHl MBIIUICHUS (CHOCOOHOCTH
uH(popManun);

— pPa3BUTHE MPAKTUYECKUX HABBIKOB JIOTUYECKU BEPHO, ApPTyMEHTUPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCBMEHHYIO PEYb.

K 0000IIeHnIo, aHaau3y, BOCIPHUATHIO

2. MECTO TUCLMILIUHBI B CTPYKTYPE OBPA3OBATEJIbLHOI ITPOTPAMMUBI (nauee
— OIT) CHELIUAJIUTETA

JucuurnnuHa peanu3yeTcss B paMKax 00s3aTeIbHOM YacTU M OTHOCUTCS K €CTECTBEHHO-HAYUYHOMY
MOJIYJIIO.

JUis OCBOEHMS JMCIUILUTUHBI HEOOXOAWMBI KOMIETEHIUH, C(HOpMUPOBAHHBIE B PaMKax H3YyUCHUS
CIEAYIONMX AUCHUIUIMH: «MaTeMaTuyeckKuil aHalu3y», «AHaTUTHUYECKas TeoMeTpus», «JIuneitHas
anredpar.

JIMCUUIUIMHBL W/MIM TPAaKTUKH, JUIS KOTOPBIX OCBOEHHE MAHHOM JMCHUIUIMHBI HEOOXOIMMO Kak
npefuecTytomiee: «nepHas puznkay.

JucuumimHa usydaercs Ha 2 Kypce B 4 cemecTpe.

3. HEPEYEHbDb [INTAHUPYEMBIX PE3YJBTATOB OBYYEHUSA 11O JUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIBbTATAMUN OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

B pesynbrate ocBoenus OIl cneumanurtera oOyuarommiics JOJDKEH OBJAJeTh CIEAYIOIIUMHU
pe3ysbTaTaMi 00y4eHHs MO0 AUCIUILIINHE:

Koanl HaumenoBanue Koa n HamMeHOBaHUe HHAUKATOPA
KOMITeTeHIH i KOMIIeTeHI[H U JOCTH/KEHHSI KOMIIETCHIIUN
OIIK-1 Crioco0€eH UCII0JIb30BaTh 3-OI1K-1 3HaTh: 0a30BBIE 3aKOHBI
0a30BbIE€ 3HAHUS €CTECTBCHHOHAYYHBIX JIUCITUTIIMH, OCHOBHBIE
€CTECTBEHHOHAYYHBIX MaTeMaTHYeCKHUE 3aKOHbI; OCHOBHBIC (DM3HUECKUE
IUACIAILINH B SIBJICHUS, TIPOIIECCHI, 3aKOHBI M TPAHMIIBI MX
npodeccroHanbHOM MIPUMEHUMOCTH; CYIITHOCTh OCHOBHBIX

ACATCIIBHOCTH, IIPUMCHSATH
METOAbI MATEMATHYCCKOT'O
aHaJIM3a U MOACIIUMPOBAaHUs,
TCOPCTUUCCKOTO U
OKCIICPUMCEHTAJIBHOT'O
HUCCICIOBAaHUA

XHMUYECKHUX 3aKOHOB M SIBJICHUM; METOIBI
MaTeMaTU4eCKOr0 MOJEIUPOBAHMS,
TEOPETUUECKOTO U IKCTIEPUMEHTAIIBHOTO
HCCIIETOBAHUS

V-OIIK-1 YMeTh: BRISIBISTH
€CTECTBEHHOHAYUYHYIO CYIIHOCTh IPOOIIEM,




BO3HHUKAIOIIHMX B X0J1€ MPOPECCUOHATHHON
JeSATEIbHOCTH, PUBJIEKATh JIs1 UX PELICHUS
COOTBETCTBYIOIIHHI (PU3UKO-MaTEMATHICCKUN
amnmnapar,

B-OIIK-1 Bianetrs: MaTeMaTHUYE€CKUM allapaToM
JUTsL pa3pabOTKU MOJIEJIeH MPOIIECCOB U SIBJIICHUM,

peLIeHus IIPAKTUYECKUX 3a7a4
npoecCHOHATLHON  JCSITENFHOCTH, HABBIKAMU
UCIIONIb30BAaHUSI  OCHOBHBIX  00IIE(U3UUECKUX

3daKOHOB U NPUHIHUIIOB,

YKE-1

Crioco0O€eH HCIIO0JIb30BaTh
3HaHUuA

3-YKE-1 3HaTL: OCHOBHEIE 3aKOHBI

€CTCCTBCHHOHAYYHBIX
AUCHUIUINH, IPUMCHSATH
METOAbI MATEMATHYCCKOI'O
aHaJIM3a U MOACIIMPOBAHNA,
TCOPECTUICCKOI'O U
OKCIICPUMCHTAJILHOT'O
HCCICOOBaHUA B
IIOCTABJICHHBIX 3aga4dax

€CTECTBEHHOHAYYHBIX TUCIUILUINH, METO/IbI
MaTEMaTUYECKOI0 aHaJIu3a U MOJEIMPOBAHUS,
TEOPETUYECKOT0 U IKCIIEPUMEHTAIIBHOTO
UCCJIEI0BAHMS,

V-VYKE-1 ymeTh: HCIOJIb30BaTh MaTEMaTHYECKUE
METO/Ibl B TEXHUYECKUX MPUIIOKEHUSIX,
paccunuThHIBaTh OCHOBHBIEC YHCIIOBBIE
XapaKTEPUCTUKU CITy4YalHbIX BEJIMYUH, PEIIATh
OCHOBHBIE 337]Ja4M MaTEMAaTUYECKOW CTaTUCTUKHU;
pelaTh TUMOBBIE PACUETHBIC 33/1a4H;

B-VYKE-1 Bnagets: MeTrogamMu MaTeMaTHYECKOTO
aHaJIM3a U MOJICTUPOBAHUS; METOJAMHU PEIICHUS

3aay  aHaJM3a M pacyera  XapaKTepUCTUK
(U3MUECKUX CHUCTEM, OCHOBHBIMU IpHEMaMH
o0paboTku AKCIEPUMEHTATbHBIX JTAaHHBIX,
METOJIaMH paboThI c NPUKITaIHBIMU

IIPOTPaMMHBIMU IIPOJTYKTaMHU;

4. BOCIUTATEJBbHBIN MOTEHIUAJ JTUCIUILIUHBI

Hampasnenus/uenu 3anaun BocruTaHus (KOx) BocnurarensHbI nOTEHIMAI
BOCIIMTAHHUS JUCLMILINH
NHTtennexryansHOE Coznanue ycioBui, Hcnons30BaHKne BOCIIUTATEIBHOTO
BOCIIUTaHHE obecneunBaromux GopMUpOBaHHUE | MOTEHIMAIA JUCIUIUIMH

KYJbTYpPbl YMCTBEHHOTO TpyZa
(B11)

T'YMaHHUTapHOTO,
€CTECTBEHHOHAY4YHOTO,
o01enpodecCHoOHAbLHOTO U
poeCCHOHATLHOTO MOIYIIS JUIs
(bopMHUpOBaHUS KYIBTYPHI
YMCTBEHHOT'O Tpy/Jia MOCPEACTBOM
BOBJICYCHUS CTY/ICHTOB B ydeOHBIC
HCCIIEI0BATEIICKUE 3a/1aHus,
KypCOBbI€ pabOTHI U Jp.

[TpodeccuonanbHOe U
TPYIOBOE BOCITUTAHUE

Coznanue yciosui,
o0ecnieunBaOIUX (OPMUPOBAHUE
r7TyOOKOr0 TOHUMaHHMS
COLIMAJIbHOW POJIH Mpodeccuu,
MO3UTUBHOM U aKTUBHOM
YCTaHOBKH Ha IICHHOCTH
n30paHHON CIeUaNbHOCTH,
OTBETCTBEHHOI'0 OTHOILEHUS K
npodeccroHabHOM

1. Ucnionp3oBanue
BOCITUTATEILHOTO TTOTCHITHAJIA
JTUCIUILTAH €CTeCTBEHHOHAYYHOTO
1 001menpodecCuoHAITBHOTO
MOJIYJIS JUISL:

- (hopMHpOBaHUS TTO3UTHBHOTO
OTHOIIICHUS K npodeccuun
HWHXXeHepa (KOHCTPYKTOpa,
TEXHOJIOTa), TOHUMAHUS €€




nesrenbHOCTH, TpyAy (B14)

COLIMAJIbHON 3HAYMMOCTH U POJIU B
o0IIecTBe, CTPEMIICHHS CIIEA0BATh
HOpMaM MpodheCcCUOHATEHOMN YTHKH
MOCPEACTBOM KOHTEKCTHOTO
oOyueHus1, petieHus! MPaKTUKo-
OPUEHTUPOBAHHBIX CHTYAIIHOHHBIX
3ajauy;

- (hopMUpOBaHHS YCTOMYUBOTO
uHTEpeca K mpodeccuoHaIbHOM
IEeITEILHOCTH, CIIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIIbHO
MBICITUTh, IOHUMATh 3HAYUMOCTh
npodeccuu nocpecTBOM
OCO3HAaHHOTI'0 BbIOOpA TEMATUKH
MIPOEKTOB, BHIMOJHEHUS ITPOEKTOB C
nocieayoue myoInyHom
Mpe3eHTalMel pe3yabTaToB, B TOM
YuCiie 000CHOBAHUEM HX
COIMAITLHOW U TTPAKTUYECKON
3HAYUMOCTH;

- (popmupoBaHUS HABBIKOB
KOMaHIHOU pabOTHI, B TOM YHCIIC
peanu3anuu pa3InuHbIX
MIPOEKTHBIX poJier (Jmuep,
UCIIOJIHUTEIIb, aHAIUTHUK U TIP.)
MTOCPEACTBOM BBITIOTHCHHSI
COBMECTHBIX ITPOCKTOB.

2. cnonwp3oBanue
BOCITUTATEIILHOTO IMOTCHITHAJIA
TUCIUILTUHBI « DKOHOMUYECKHUE U
MIPABOBBIE OCHOBBI MEUITUHCKOM
JeSITeNbHOCTHY, « JKOHOMUYECKHE
Y TIPABOBBIC OCHOBBI
npodeccnoHaNbHOMI
NEATEIIbHOCTHY, «Y IpaBJICHUE,
OpraHu3alys 1 MIaHUPOBAHHE
MIPOU3BOJICTBAY U JIp. JUIS:

- (opmMupoBaHUS HABBIKOB
CUCTEMHOTO BUJICHHS POJIA U
3HAYUMOCTHU BbIOpaHHOU
npodeccuu B colraIbHO-
HSKOHOMHYECKUX OTHOIIEHUSX
yepe3 KOHTEKCTHOE 00ydYeHHe

5. OFbEM JUCHUILINHBI B 3AYETHBIX EAUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHAYECKHNX YACOB, BBIJEJEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIMXCS C MIPEMNOJABATEJIEM (IO BUIAM 3AHSITHIN) U HA

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCSA

Bup paGorsl

KoandecTBo 4acoB Ha BHJ
padoThI IO cemecTpaM:

KonTrakTHasn paﬁoTa oﬁyqammnxcn C mpemnoaaBaTejieM




AyauTOpHbBIE 3aHATHS (8Ce20)

96

B ToMm uucie:

JeKyuu 32
npakmuyecKue 3aHsamusl 32
(u3 Hux 6 popme npaxmuueckoil n0020MoeKL)
1abopamopHvle 3aHAMusL 32
(u3 Hux 6 popme npaxmuueckoil n0020MoeKL)
IIpomeskyTouHasi aTTecTanms
B ToMm uncie:
IK3AMEH 54
CamocrosiTesbHasi paboTa 00y4alOLINXCH
CamocTosiTeJibHasi padoTa 00y4YarIuXxcsi 102
Bcero (uachr): 252
Bcero (3aueTHble eTUHHUIIBI): 7

6. COAEP’KAHUE JANCHUITVINHBI, CTPYKTYPUPOBAHHOE 11(0) TEMAM

(PA3JEJIAM) C VYKA3AHUEM OTBEJAEHHOI'O HA
AKAJEMHUYECKHUX YACOB 1 BUJOB YYEBHbBIX 3AHATHUHN

HUX KOJHMYECTBA

6.1. Pazoenvt Oucyuniunsl u mpyooemKoCHib O 6U0AM YUEOHbIX 3aHAMUIL (8 AKAOEMUUECKUX

yacax)
Henensi| Ne HaumeHoBaHue pa3jiesia /TeMbl JUCHUILTHHBI Buabl yueOHoi1 padoThI
n/n
Jlex|IIp|JIa0|Bueayn|CPO
1-4 1. |KoaeGaHusi M BOJHBI 8 |8 8 = 24
1 |1.1.|Kunemarrvka rapMOHMYECKUX KOJIEOAHUN 1111 - 4
2 |1.2.|CBo6GoaHbIe 3aTyXaloNnue KoneOanus 1 (1)1 - 4
2 |1.3.|BeiyxkaeHHble KONeOaHMs 2 |22 - 4
3 |1.4.|PacnpocTpaHeHuu BOJNH B YIPYToii cpesie 2 2] 2 - 6
4 |1.5.|OHepreTuyeckue XapakTepUCTUKU BOJH 2 |22 - 6

5-10 |2. |Onrtnka 8 8] 8 - 24
5 |2.1.|UnTepdepennus crera 1 ]1]1 - 4
6,7 |2.2.|dudpakims cBera 1111 - 4
8 |2.3.|lTonsipusarius ceeta 2 122 - 4
9  |2.4.|B3aumoeiicTBrE >IeKTPOMATHUTHEIX BOJIH C BemecTsoM | 2 |2 | 2 - 6
10 |2.5.|TennoBoe n3my4eHne KOPITyCKYISIPHBIX CBOMCTB 2 lal 2 - 6

W3JTy4EHNs]

11-16 |3. |ATomHas pu3uKa 16 |16 | 16 - 54
11  [3.1.|DnemenTapHas 6OpOBCKas TEOPHUs aTOMA BOJOPO/Ia 2 2] 2 - 6
12  |3.2.|BonHOBBIE CBOMCTBA MHUKPOYACTHIL 2 12| 2 - 6
13 |3.3.|DneMeHTHI KBAHTOBON MEXAHUKH 2 12| 2 - 6
14 |3.4.|Ypasuenue llpeaunrepa 4 (4] 4 - 12
15 |3.5.|AToM Bogopoa ¥ BOJOPOIOTIONOOHBIE ATOMBI. ATOMBI 414 a - 12

IEJTOYHBIX 2JIEMEHTOB
16  |3.6.|Cnun snexTpoHa. MHOT09IEKTPOHHBIE ATOMBI 2 122 - 6




16 |3.7.|ATOM B MAarHUTHOM I10JI€ 212 2 - 6
Hroro 3a 4 cemectp 32 (32 32 - 102
Bceero: 32132 32 - 102

Ipum.: Jlex — nexyuu, I[Ip — npakmuueckue 3anamus / cemunapul, Jlab — nabopamopuvle 3anamus,
Breayo — eneayoumopnas konmakmuas paboma, CPO — camocmosmenvuas paboma ob6yyaowuxcs,
111 — npakxmuueckas nod2comoska.

6.2. Cooepircanue oucyuniunvl, CMPyKmypuposanHnoe no pazoenam (memam)

Jlexyuonnwii Kypc

Henenn

Ne

HaumenoBaHue pasjaeia
/TeMbl M CUMILIHHBI

Conep:xkanue

1-4

1.

Koe0anusa v BOJIHBI

1

1.1.

Kunematuka
TapMOHHYECKHUX
KoJIeOanuit

Koneb6arenbubie neukenus. CoOCTBEHHbBIC, BEIHYK/ICHHBIE
napamMeTpuuecKue KoseOanus. ABTOKOJICOaHHUS.
I"apmonrnueckue konebanusi. AMILUTUTY/Ia, 4acToTa, (asa,
nepuoa konebanuid. OnpeeneHue aMImIuTy sl U (hasbl
rapMOHMYECKUX KOJI€OaHUI U3 HaYaIbHbBIX YCIOBUM.
[IpencraBieHre rapMOHUYECKOTO KOJICOAHUS C TIOMOIIBIO
BEKTOPHOM AMarpaMMBbl.

1.2.

CBoOoiHBIC 3aTyXaroImue
KoseOaHus

Crnoxenue konebaHuil o1HOro HanpasieHus. buenus.
CrnosxeHue B3aMMHO NEPIEHAUKYIISIPHBIX KOJIEOaHUH.
Ourypsl Jluccaxy.

1.3.

Brinyxnennsie konebaHus

lMapmonnueckuii ocunuisitop. KBazuynpyras cuia.
YpaBHEHHE rapMOHMYECKOr0 OcHHILIATOpa. Mansie
KOJIE0aHUsI CUCTEMBI OKOJIO MOJIOKEHUS PAaBHOBECHS.
DHeprusi TapMOHUYECKOT0 OCIIMIIIATOpa. MaremaTnieckuit
U GU3NYECKUN MasITHUKY.

1.4.

PacnipocTpanenuu BoJIH B
YIPYToi cpene

VYpaBHeHHE COOCTBEHHBIX 3aTyXalOIUX FraApMOHUYECKUX
KOJIEOAHUH, ero pelieHrne. Aepuon4eckoe IBUKEeHUE.
XapakTepUCTUKH 3aTyXaloIero rapMOHUYECKOTO
OCLHMJIIATOpA: aMIUIUTYAA, Hepuoi, KO3 HUIIMEHT
3aTyXaHus, Jorapu(pMUUYECKUM JEKPEMEHT 3aTyXaHus,
BpeMs penakcanuu. JJoOpoTHOCTb.

1.5.

OHepreTudyeckue
XapaKTEPUCTHKH BOJH

VYpaBHeHME BBIHYKJICHHBIX KOJIEOAHUH, €r0 pelIeHUe.
Iepexoanslii mporecc. AMIUTUTY/AA U HadanbHas (asa
BBIHYKJICHHBIX KOJIOaHUM. SIBIeHNE pe3oHaHca.
AmmuiutyaHble U (a30oBble pe30HaHCHBIE KpHBbIe. CBs3b
TO0OPOTHOCTH € TTapaMeTPaMH Pe30HAHCHOU KPHBOM.

5-10

Onrtuka

.|MaTepdepenius ceera

I'maBHBIe STanbl pa3BuTUs GU3nUecKux Teopuii. CBeToBas
BojHa. CBetoBol BekTop. Iloka3zarens npenomieHus.
3aKOHBI TEOMETPUUECKON ONTUKU. ONTUYECKAas! IJTMHA MTYTH.
[Tpuannn depma. opmyiia TOHKOH JIHH3BIL.
HNHTeHCcuBHOCTD cBeTa. ECTECTBEHHBIN U NOJISIPU30BAHHBIN
CBET.

6,7

2.2.

Hudpaxius ceera

WNnrepdepennus. [punnun [oiirenca. SIsnenue
uHTep(hepeHIIMH KOrepeHTHBIX BOJIH. [lInpuna
UHTEP(HEPEHIIMOHHBIX [10JIOC U PACCTOSIHUE MEKIY HUMH.
KorepentHocts. CiocoObl HaOMI01eHNUs] HHTEPhEPEHITNH




cBera. 3epkana @penens. bunpuzma Openens.
WuTepdepeniys npu 0TpakeHUH OT TOHKHUX TUICHOK.
[Tonmockl paBHO# TOJNIMHBI U PABHOTO HAKJIOHA.
WuTepdepomerp Maiikenbcona.

8 |2.3.|Homstpusamms cBera [punnun toiirenca-®penens. Judpakuus Dpenens u

mudpakius  Dpayarodepa.

9  (2.4.|BzaumoneiicTBue 3onbl Openenst. Judpakuus Openens oT Kpyrioro
IeKTPOMATHUTHBIX BOJIH ¢ |OTBEPCTHA M KPYroro skpana. ludpakuus Dpaynropepa
BEILECTBOM oT 1wenu. MHoronyueBas uarepdeperuus. Juppakunontas

pewerka. Jlucnepcus U pa3peliaronas cuia
TUppakinOHHON pemeTku. JAudpakius peHTTeHOBCKUX
nydeii. Dopmyna bparros-Bynwda. [lonstue o ronorpadum.

10 |2.5.|TemnoBoe u3nydenne [Tonapuzaropsl. 3akoH Mantoca. CTeneHb NOJIApU3aLUN.
KOPIYCKYJISIPHBIX cBojicTs [HLOTSAPH3ALMS [PH OTPAKCHUH U IPEIOMICHUH. 3aKOH
M3ITydCHUS Bbprocrepa. Ionsgpuzanus npu JIBOMHOM JIy4eNIPEIOMIICHUH.

OOBIKHOBEHHBIN 1 HEOOBIKHOBCHHBIH JTyuu. Bpamenue
1ockocTy nossipuzanuu. I dext Keppa.
11-16 |3. |ATomHuas ¢u3nKa

11  |3.1.|Dnementapras GopoBckas |JAKOHOMEPHOCTH B aTOMHBIX CIIEKTpax. CreKTpalbHbIe
Teopus aToMa Bogiopoga  |CCPHH BOJIOPOIHOIO aToMa.

12  13.2.|BomnoBsie cBOMCTBA Cnexrpanbuble TepMbl. Popmyiia bansmepa. OnbIThI IO
MHKPOYACTHI paccesHuto X-nyuen. Anepnas moaens aroma. Gopmyna

Peszepdopna. OnbiT @panka-I'epra. [Toctymarsr bopa.
OneMeHTapHasi O0OpOBCKasi TEOPHs aTOMa BOJOPOJIA.

13 [3.3.|9neMeHTE KBAHTOROIA I'unoresa e bpoiins. DkcriepuMEHTaIbHOE J0Ka3aTEIbCTBO

MEXAHUKH BOJIHOBBIX CBOMCTB MUKpodacTull. OnsIT J[3BHCCOHA 1
Ixepmepa. udpakuus snekrpoHoB. OnsiT budbepmana,
Cymkuna u @abpukanra. KopnyckynspHO-BOIHOBOM
ayann3M. COOTHOLIEHNE HEOIPEAECICHHOCTEN .

14  |3.4.|Vpasrenne [penunrepa |L170CKas BoHa ne bpoiins. BonHosas GyHKIHA.

Cratuctudeckuii XapakTep KBaHTOBON MEXAHUKH.
CaeneHus U3 TEOPUU ONEPATOPOB. SIBHBIN BUJ ONIEPATOPOB
BOXHEHMIINX TMHAMUYECKUX NepeMeHHbIX. [IpuHiun
Cynepno3uiuu coctosiHuid. [locTynarel KBaHTOBOM
MeXaHUKH. Bbruncnenue cpenHero 3HaueHust pusnyeckon
BEJIMYMHBI. BBIPOXKIEHHBIE COCTOSHUSA. Y CIIOBUS, IPU
KOTOPBIX HECKOJIBKO (PU3MUECKUX BEJIUYUH MOTYT UMETh
OIIpECIECHHBIEC 3HAYEHHS B OHOM COCTOSTHUH.

15 |3.5.|ATom Bogopona u [110THOCTB BEPOSITHOCTH U MIJIOTHOCTH TOKA BEPOSTHOCTH.
BOJIOPOZOIIOI00HBIE YacTrna B 66CKOHEYHO ITyOOKOM 0THOMEPHON
aTOMBL. ATOMBI IIeJ0YHbIX |[TOTCHIMAIBHON siMe. [IpOXOXKICHIE YaCcTHIL Yepes
3JIeMEHTOR NOTEHIMAIbHBIN Oapbep. TyHHEeInpoBaHHE.

KBaHnToBOMEXaHHYECKOE 00BSICHEHNE XOJIOIHOMU (T10JIEBOM 1
aBTO3JIEKTPOHHOM) AMHUCCHH, a -pacnaja. CKaHUPYIOIUT
TYHHEJIbHBIA MUKPOCKOIL. KBaHTOBBINM rapMOHUYECKHI
OCHUJIISTOP.

16  [3.6.|Crnn sexrpoHa. KBaHTOBO-MEXaHNYECKOE ONKMCAHUE BOAOPOJA U
MHOT03/IEKTPOHHEIE BOJIOPOIONOA0OHBIX aTOMOB. KBaHTOBBIE UKCIIa 3JIEKTPOHA
ATOMEI B aTroMme. Cxema ypoBHeH. BO3HUKHOBEHUE CIEKTPaIbHBIX

cepuii. Toku B aroMax. MarHuTHBIA MOMEHT aTOMa.

16 [3.7.|Atom B MarauTHOM mote | ATOMBI ILEIOYHBIX 3J1€MEHTOB. OCHOBHBIE PE3YJIBTAThI

KBaHTOBOM MEXaHUKH JJI INEJIOYHBIX 9JICMCHTOB.
CHCKTpaJIBHBIC 3aKOHOMCPHOCTH.




Hpaxmuuecxue/ceMuHapCKue 3AHAMUA

Henenn

Ne

HaumenoBaHue pasjaeia
/TeMbl M CUHMIIHHBI

Conep:xkanue

1-4

1.

Koe0anus u BOJHBI

1

.|Knnemarunka

TApMOHHYECKHUX
KoJIeOaHuit

Koneb6arenbubie nemxenus. CoOOCTBEHHBIE, BHIHYXK/ICHHBIC
napameTpuieckue kojaebanus. ABTOKoJIeOaHus.
I'apmoHnueckue kosebanust. AMIUIMTY/A, 4acToTa, (asa,
nepuoJ Kosnedbanuil. OnpeneneHue aMIIUTyAbl U (ha3bl
rapMOHUYECKUX KOJeOaHH N3 HAa4aIbHBIX YCIOBHI.
ITpencraBneHne rapMOHNYECKOT0 KOJIe0aHHsI ¢ IOMOIIbIO
BEKTOPHOM AYarpaMMbl.

1.2.

CBoOoiHBIC 3aTyXaroImue
KoseOaHus

CrnoxxeHue koysieObaHul OHOTO HampaBiieHus. bueHusl.
CrnoxeHne B3auMHO MEePIeHIUKYIISPHBIX KOJIeOaHuU.
Qurypsl Jluccaxy.

1.3.

Brinyxnennsie konebaHus

[Mapmonnueckuii ocunsuistop. KBazuynpyras cuia.
YpaBHEHME rapMOHMYECKOr0 OcHMIIATOpa. Massie
KoJ1e0aHuUsl CUCTEMBI OKOJIO MOJIOKEHUS PAaBHOBECHSI.
DHeprusi rapMOHUYECKOT0 OCHUIUIITOpa. MaTemMaTH4ecKui
u GU3NYECKUN MasSTHUKU.

1.4.

Pacnpoctpanenuu BoJH B
yIpyrou cpene

VYpaBHEeHHE COOCTBEHHBIX 3aTYXaIOIIKUX FAPMOHUYECKUX
KoJIe0aHUH, ero peuieHre. Anepuondeckoe JIBUKEHUE.
XapakTepUCTUKH 3aTyXaloIlero rapMOHUYECKOT 0
OCLWJIIATOPA: aMIUINTYAA, Hepuo, Ko3hUIMEHT
3aTyXaHus, JJIOrapu(pMUYECKUI 1EKPEMEHT 3aTyXaHus,
BpeMs penakcanuu. JJoOpoTHOCTb.

1.5.

OHepreTudyeckue
XapaKTEPUCTHKH BOJH

VYpaBHEHHE BBIHYXJICHHBIX KOJICOAHHI, €T0 pelieHue.
[TepexonHsblii mporecc. AMIUIUTYIa M HadanbHas Qasza
BBIHYX/ICHHBIX KOJIeOaHUH. SIBeHNe pe3oHaHca.
AMIIUTYIHBIE U (a30BbIe PE30HAHCHBIE KpUBbIE. CBA3h
JIOOPOTHOCTH C TapaMeTpamMu pe30HAHCHOW KPUBOM.

5-10

Onruka

.|MuTepdepenuns crera

['maBHBIE ATanbBl pa3BuTHs pusndeckux Teopuid. CBeToBast
BosHa. CBeToBOM BekTop. [lokaszarens npenomiieHus.
3aKoHbI TeoMeTpudecKol onTUKU. OnTuyeckas AJuHa
nyty. [Ipunanun depma. @opMynia TOHKOW JIUH3HIL.
NHTeHcuBHOCTE cBeTa. ECTECTBEHHBIN U NOJISIPU30BAHHBIN
CBeT.

6,7

2.2.

Hudpaxius ceera

Wnrepdepennus. [lpunnun [tolirenca. fIsnenue
UHTEepEpEeHIIMH KOTepeHTHBIX BOJH. [1Inpuna
MHTEP(PEPEHIINOHHBIX MOJIOC U PACCTOSIHUE MEXAY HUMHU.
KorepentHocTh. Crioco0b! Ha0I0IeHHS HHTEPhEpEHITH
ceera. 3epkana Openens. bunpusma Openens.
WuTepdepeHiiys npu OTpakeHUH OT TOHKHUX IJICHOK.
ITonockl paBHOM TOJIIMHBI M pABHOTO HAKJIOHA.

2.3.

[Tonspuszanusa ceera

[Tpuniun [oiirenca-®penens. Judppakuus Dpenens u
mudpakiust Opayarodepa.

2.4.

BzaumopeiictBue
3JI€KTPOMAarHUTHBIX BOJIH C
BEIIECTBOM

3onbl Openens. Audpakuus OpeHens OT Kpyrioro
OTBepCTHUs U Kpyrioro skpana. Judpakuus @paynrodepa
oT 1mieau. MHoroyueBasi HHTeppepeHIHs.
HudpaxknuonHas pemetka. Jucnepcus u paspemaronias
cuiia 1udpakMoHHON pemeTku. {udpakuums
penTreHoBckux sydeit. Dopmyna bparros-Bynspda.




10  |2.5.|TemmoBoe usnyueuue [Tossspuzaropsl. 3akoH Mantoca. CTeneHb NOJIIpU3aLluu.
KOPIYCKYJISIPHBIX CBOjicT |L10JAPU3ALMS [P OTPAKEHUH U NPETOMICHHH. 3aKOH
M3ITydCHHS Bprocrepa. [lonspuzanus npu 1BOMHOM JIy4ENPEIOMIICHUH.

OOBIKHOBEHHBII 1 HEOOBIKHOBEHHBIH Jyun. Bpamenue
i1ockocty nossgpuzanuu. I dext Keppa.
11-16 |3. |ATomHuas ¢puznKa

11  |3.1.|Dnementapuas 60posckas |3aKoH Kupxroa. PaBHOBECHAS MIIOTHOCTE SHEPIHH
Teopus aToMa Bogiopoja | M3NyueHus. Gopmyna [lianxka.

12 [3.2.|BoHOBBIE CBOICTBA 3akon Credana-bonsrmana. KoprnyckynsapHele cBOHCTBa
MUKPOYACTHIL usiydenus. @ororddext. Onvit bore. DoTonbl. DPdext

KomnToHa.

13 [3.3.|9neMenTE KBAHTOROIK 3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax. CIeKTpaabHbIe
MEXAHUKH CEpUU BOAOPOJHOIO aTOMa.

14  |3.4.|Vpasuenue llpexunrepa | CrexTpanbubie Tepmbl. Dopmyina banbmepa. OnbiTsl 110

paccessHuro X-nyde. SAnepnas monens aroma. opmyna
Pesepdopna. DiiemMenTapHaast 00pOBCKasi TEOPHs aToMa
BOJOPOJA.

15 |3.5.|Arom Bogopona u I'nnoresa ne bpoitns. DkcriepuMeHTalIbHOE J0Ka3aTENIbCTBO
BOZIOPOIONIOI00HBIE BOJIHOBBIX CBOMCTB MUKpoudacTHll. OnbIT [I3BHCCOHA 1
aToMbl. ATombl menounsx |LUKepMepa. Judpakuus snekrponos. COOTHOLIEHNE
3IIEMEHTOB HEOIPEACIEHHOCTEN.

16  [3.6.|Crun sekrpoHa. I110THOCTB BEPOSITHOCTH U IJIOTHOCTH TOKA BEPOSTHOCTH.
MHOT03JIeKTPOHHBIE Yactuia B 6€CKOHEYHO ITyOOKOM 0THOMEpPHOM
ATOMBEI NOTeHLIMaNbHOU siMe. [Ipoxoxkienue yacTull uepes

NOoTeHUMaIbHbIN Oapbep. TyHHenupoBanue. KBaHTOBBIN
TFapMOHMYECKUN OCLMIUISITOP.

16 [3.7.|Atom B MarauTHOM mote  |KBAHTOBO-MEXaHUYECKOE ONMCAHUE BOAOPOAA U
BOJIOPOJIONIOA0OHBIX aTOMOB. KBaHTOBBIE YHCIa AIEKTPOHA
B aTroMe. Cxema ypoBHel. BO3HUKHOBEHHE CIIEKTPAJIbHBIX
cepuid. Toku B aroMax. MarHuTHbIM MOMEHT aToMa.

Jlabopamopnvie 3anamus

Hepens|Ne |HaumeHoBaHMe pa3jieia /TeMbl JHCIHMIJIMHBI Copep:xxanue
1-4 |1. [KosneGaHusi U BOJIHBI
1 |1.1.|KuHemaTuka rapMOHUYECKUX KOoJeOaHUH
2 1.2.|CBoOoiHBIE 3aTyXaoIue KoueOaHus
2 1.3.|BeinyxaeHnble KosebaHus
3 |1.4.|PacnpocTpaHeHuM BOJH B YIIPYToil cperie
4 |1.5.|DHepreTnuecKkue XapakTepUCTUKU BOJH
5-10 (2. |[OnTuKa
5 |2.1.|UnTepdepenmus cpera
6,7 |2.2.|dndpaknus cBera
8 |2.3.|llonspusanus cBera
9 |2.4.|B3aumMoseiicTBHE JIEKTPOMArHUTHBIX BOJIH C BEHIECTBOM
10 [2.5.|TensnoBoe n3ay4eHUEe KOPIYCKYISIPHBIX CBOMCTB M3JIy4EHHSI
11-16 |3. |ATomuas ¢u3uka
11 [3.1.|OnemenrtapHas 60poBCKas TEOpHs aTOMa BOJOPOa
12 |3.2.|BosHOBBIE CBOICTBA MUKPOYACTHI]




13 [3.3.|DneMeHThl KBAHTOBOU MEXAHUKU

14 |3.4.|YpaBuenue llpeaunrepa

15 |3.5.|Atom BOIOpO/Ia U BOJOPOIONIOAO0HBIE aTOMBI. ATOMBI IIETOYHBIX
JJIEMEHTOB

16  [3.6.|Cnun snekrpoHa. MHOTORJIEKTPOHHBIE aTOMBI

16 [3.7.|ATOM B MAarHuTHOM MOJIE

7. IIEPEYEHb YYEBHO-METOAUYECKOI'O OBECHEYEHMWSI JI51
CAMOCTOATEJBHOU PABOTHBI OBYYAIOIIUXCA 11O JUCHUIIJIMHE

1.

2.

JlaboparopHblii pakTUKYM 10 Kypcy «OOmas ¢usuka», pasnen «KonebaHus U BONTHBD) / MOX
penakuueit Kyuepssoro C.U., Jleckunoit H.H. — O6nunack: UATD, 2009.

JlaboparopHbIii TIpakTHKYM 10 Kypcey «OOmias ¢usuka», pasnen «KonebaHus v BOIHBD / MOX
penakuueit TposstHoBa M.M. — O6HuHCK: TATD, 1998.

['ypoua A.®. Metoandeckne yKa3aHUs K BBIIOJHEHUIO J1a00paTOPHBIX PadoT 1Mo Kypcy «Oomas
buzuka». — O6nunck: AT, 1999.

Pyxmsna H.A., Ilpokypat T.3., CrankoBckuii A.}O. JlabopaTopHbIil TPakTUKYM 10 Kypcy «O01ias
dbuzukay», paznen «AtomHas pusuka». — Oouunck AT, 2005.

Kapmanos ®@.U., bpeisranos A. JlabopaTopHbIil mpakTHKYM 10 Kypcy «O0mmas ¢usuka» (pasaen
«AtomHas ¢uzuka»). — Oouaunck MATO, 2015.

Pyxmsana H.A., Makcumymkuna A.B. JlaGopatopHblid mpakTHKyM 1o Kypcy «O6mast ¢pusukay,
pasnen «Onrukay. — O6HuHCK: UATO, 2014.

8. ®OHJI OIEHOYHBIX CPEJICTB JJIsSI MPOBEJEHUS TEKYIIIEA 1
MPOMEKYTOYHOM ATTECTAIIMA OBYYAIOIIIUXCSA MO JUCIHUATIIIMHE

8.1. Ceazb mestcoy hopmupyemvimu KomnemeHyuamMu u hopmamu KOHmMpPONs ux 0C60eHU

Ne | KonTpoaupyembie NuaukaTop 1ocTHKeHUs HanmeHnoBaHue 011€HOYHOTO
n/n pasaeJibl (TeMbl) KOMITETEHIM U CpeAcTBa TeKYIUeHl u
AUCHUTLIMHBI NMPOMEKYTOUYHON aTTeCTAlNH
Texyuiasi arrecramnus, 4 cemecTp
1. Pazgen 1 3-OIIK-1, Y-OIIK-1, B-OIIK-1 | KomnokBuym
3-YKE-1, V-VKE-1, B-YKE-1
2. Paznen 2 3-OIIK-1, Y-OIIK-1, B-OIIK-1 | KontponbHas pabota
3-VKE-1, V-VKE-1, B-YKE-1
3. Pasnen 3 3-0OI1K-1, Y-OIIK-1, B-OIIK-1
3-YKE-1, Y-VKE-1, B-YKE-1
IIpomexxyTouHas aTTecTanus, 4 cemecTp
OK3aMeH 3-0OI1K-1, YV-OIIK-1, B-OIIK-1 | Dx3aMeHaIlMOHHBIA OWUJIeT
3-YKE-1, YV-VKE-1, B-YKE-1

8.2. Tunoevie KonmpoabHble 30a0AHUA UTU UHBLE MAMEPUATIbL, HE0DOX00UMBbLE 0151 OYEeHKU 3HAHUIL,
YMeEHUIl U HABBIKOG, XAPAKMEPUSYIOU{UX IMANbL (POPMUPOSAHUA KOMNEM eHUUIL

@OH/ OLIEHOYHBIX CPEJCTB MO AUCUUIUIMHE OOECHeyMBaeT MPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3ynbTaToB 00y4eHHs] (KOMIETEHIMH W X MHAWKATOPOB) MOCPEICTBOM MEPONPUSATUH TEKyIled u
IIPOMEKYTOUYHOM aTTECTAlUU 10 TUCLUTIINHE.

OueHounsble cpeacTBa npuBeAcHBI B [Ipunoxennn «DOoH/T OIEHOYHBIX CPEICTBY.
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8.3. Memoouueckue mamepuanst, onpeoensaruiue NpPoyeoypvl OUCHUEAHUA 3HAHUIL, YMEHUIl,
Ha6bIKO6 U (Ulu) onvima OeAMeaAbHOCMU, XaAPAKMEPUIYIOWUX Imanvl  HopMuposanus
KomnemeHnuui

Hrorosass arrecrauuss 1O AUCLHUIUIMHE SIBJISETCS HWHTEIPAJbHBIM  IIOKA3aTelleM KadecTBa
TEOPETUYECKUX U NPAKTUYECKUX 3HAHUN U HABBIKOB OOYYAOLIMXCS M0 JUCLMIIIIMHE U CKJIA/IbIBAECTCS
U3 OLIEHOK, ITOJIYYEHHBIX B XOJI€ TEKYIIECH U IPOMEKYTOYHOU aTTECTALlUH.

Texymas arrecranusi B CEMECTpE IPOBOJIUTCS C LENbIO O0ECleYeHUs CBOEBPEMEHHOW 00paTHOI
CBSI3H, JIJIsl KOPPEKUMHU 00Y4EHUs!, aKTUBU3ALIMU CAMOCTOSITEIHbHON paboThl 00YJaroIuXcsl.

HpOMe}KYTO‘lHaH arrecTanusa Ipc€aHasHadyCHa I 00BEKTUBHOI'O IOATBCPKACHUA KW OLCHHWBAHUA
JOCTUTHYTBIX PE3YyJIbTATOB 06yquH;1 ITOCJIC 3aBCPUICHUA U3YUCHUSA AUCHUIIIIMHBI.

Tekymias aTTecTalusi OCyIIECTBISETCS 1Ba pa3a B CEMECTP:

e xoHTposrHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcs B RJIGKTPOHHYIO BEIOMOCThH HE IO3JIHEE 8
Helenu y4eOHOro ceMecTpa. Bkiouaer B ceOs OIEHKY MEpPONPUATHN  TEKYIIErOo KOHTPOJIS
ayIUTOPHOM M CaMOCTOSTENbHOM paloThl oOydaromierocs Mo pas3jeinaM/TeMaM y4eOHOM
JTUCHHUIUTMHEI ¢ 1 0 8 Hepenmo yd4eOHOro cemecTpa.

e koHtponpHas Touka Ne 2 (KT Ne 2) — BeIcTaBisieTcss B 3JIGKTPOHHYIO BEIOMOCTh He mo3faHee 16
Helenu ydueOHOro cemectpa. Bkiiouaer B ce0s OLIEHKY MEpPONPUATUN  TEKYIIEro KOHTPOJIS
aAyUTOPHOM ¥ CAMOCTOSTEILHOM paboThl oOydarmerocs 10 pasjenaM/TeMaM y4eOHOM
TUCIUILIMHEL ¢ 9 110 16 Heneno yueOHOro cemectpa.

Pe3ynbTarhl TEKyIIel M MPOMEXKYTOUYHON aTTECTAMU TOJBOMATCS IO IIKajie OATbHO-PEHTHHTOBOM
CHUCTEMBI.

JTan peiiTHHIOBOI cHcTEeMBI / Henens Bann
OueHo4yHOe cpeacTBO Y Term—— Maxcuym

Tekymas arrecrauus 1-16 36 60
KontpoabHas Touka Ne 1 7-8 18 30
Konnokeuym 7 18 30
KonTpoabHasi Touka Ne 2 15-16 18 30
Koumponvnas paboma 16 18 30
IIpomexyToUyHas aTTECTALMA - 24 40
DK3aMeH -

DK3amenHayuonHwlll Ourem - 24 40
HUTOI'O no qucuuninHe 60 100

* MuHMMalbHOE KOJIMYECTBO OAJIJIOB 3a OLIEHOYHOE CPEJICTBO — 3TO KOJIMYECTBO OAUIOB, HAOpaHHOE
o0y4aroImuMcsi, NpU KOTOPOM OLEHOYHOE CPEJICTBO 3AaCUMTHIBACTCSA, B IPOTHBHOM Cllydae
oOyyaroImuicst T0JKEeH JTMKBUIMPOBATh MOSBUBLIYIOCS aKaJEMHUECKYIO 33J0JDKEHHOCTh 10 TeKYIIeH
WIM MPOMEXYTOUYHOHM arrecTanui. MUHUMaIbHOE KOJMYECTBO OAJIJIOB 32 TEKYLIYIO aTTECTallHio, B
T.4. OTAEIBHOE OLICHOYHOE CPEACTBO B €€ COCTaBe, U MIPOMEKYTOUHYIO aTTecTaluio cocrasisger 60%
OT COOTBETCTBYIOIINX MaKCUMAJIbHBIX OaJIJIOB.

CryneHT cuuTaeTcs aTTECTOBAaHHBIM IO pasjieiy, 3a4eTy WIM 3K3aMeHY, eClii OH Habpasl He MeHee
60% ot MakcuMaabHOTO Oaa, MpeayCMOTPEHHOTo paboyeil MporpaMMoii.

CryneHT MOXeT OBbITh aTTECTOBAaH MO AHMCIUIUIMHE, €CITH OH aTTeCTOBaH IO KaXIOMY pasfelny,
3aueTy/?K3aMEeHy B €r0 CYMMAapHBIN O0al1 cocTaBiisieT He MeHee 60.

Onpeoenenue donycoe u wimpaghos

BOHYCI)IZ MOOIIPHUTCIIbHBIC OaJuIbl CTYACHT MOXKCET IMOJIYYHUTH K CBOEMY peI\/'ITI/IHl"y B KOHIEC CEMECTpa 3a
MPUCYTCTBUE HA JEKIHUAX, MPAKTHUYECKUX U JTAOOPATOPHBIX 3aHATUSAX W AKTHBHYIO M PETYISPHYIO
paboTy Ha 3aHATHSIX.

Bonyc (mpemuanbHbie 0ayuTbl) HE MOKET MPEBBINIATH 5 OallJIOB, BMECTE C OalaMH 3a TEKYIIYIO

aTTecTaiuio — He 6osee 60 6ayIoB 3a cemecTp.
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8.4. Illkana oyenku 006pazosamenbHbIX 00CMUNCEHUT

WToroBas arrecranus o JUCHMILIMHE oleHuBaeTcs o 100-0amipHON 1IKane U MpeACTaBiIsIeT CyMMY
Oa10B, 3apabOTaHHBIX CTYJEHTOM IIPU BBIIIOJIHEHUU 33/1aHUN B paMKax TEKyIIEeH M IPOMEXYTOUHON
aTTecTaluu

Cymma Ouenka no Ouenka | Tpeboeanus K ypoento oceoenus yueonoi
oannos 4-x bannvHoU WKane ECTS oucCyunIUHbL

O1LeHKa «OTJIIMYHO» BBICTABIISETCS CTYACHTY,
€CIT OH TITYOOKO M ITPOYHO YCBOMII
IPOrPaMMHBIN MaTepuall, HCYEPIIBIBAIOIIE,
HOCIIeIOBATENIBHO, YETKO U JIOTUYECKH

90-100 5- «omauunoy/ «zaumenoy A N
CTPOIMHO €ro u3jaraeT, yMeeT TeCHO
YBSI3BIBATh TCOPHIO C MPAKTUKOMN, UCIIOJIB3YyeT
B OTBETE MaTeprajl MOHOTpapuIeCKOH
JUTEPaATyPhI

85-89 B OneHkKa «XOpoIIO» BBICTABISETCS CTYICHTY,

eclu OH TBEPIO 3HAET MaTepuall, FPaMOTHO 1
4 - «xopowioy/ PA pralL, Ip

0 CYILIECTBY M3JIaraeT ero, He I0MmycKast
«3aumeno» .
75-84 C CYILIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BOTPOC

70-74

65-69 D OHGHKa «YOOBJICTBOPUTCIIBHO» BBICTABJISACTCSA

CTYJIEHTY, €CIIA OH UMEET 3HaHUS TOIbKO
OCHOBHOTI'O MaTe€pHalla, HO HE YCBOUII €ro
JeTaJIeH, JOIyCKAaeT HETOYHOCTH,

E HEZ0CTaTOIHO NpaBHITBHEIE (bopMyIIHpOBKH,
HapyLIEHUs JJOTUYECKON
MIOCJIE0BATEIBHOCTU B U3JI0KEHUHU
IIPOrpaMMHOI0 MaTepHraia

3-
«Y00871eMBOPUMENLHO Y/
60-64 «3aumenoy

Ol1eHKa «HEYAOBJIETBOPUTEIHLHO
BBICTABJISICTCS CTYJICHTY, KOTOPBII HE 3HAET
3HAYMTEIBHOMN YaCTH MPOTrPaMMHOTO

2 - Marepuaia, J0MyCcKaeT CyIleCTBEHHbIE

0-59 «HEY00871emE8OPUMENLHON/ F ommOku. Kak nmpaBuiio, oreHka

«HE 3aUMeHO» «HEYJIOBJIETBOPUTEIBHOY CTABUTCS
CTy/IeHTaM, KOTOPbIC HE MOT'YT MPOOKUTH
oOyueHue 6e3 TOMOTHUTENbHBIX 3aHATHH TI0
COOTBETCTBYIOIIEH TUCIUIUINHE

9. IEPEYEHD OQHOBHOFI 1 JONOJHUTEJBbHOM YYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOM JJIs1 OCBOEHU S JUCHUATILINHBI

OnTuka
@) OCHOGHA3 YUeOHas Tumepamypa:

1. Hpono WM.E. 3amaum no oOuieit ¢usuke. — M.: "Jlaboparopus 3Hanuit" (panee "BMHOM.
Jlabopatopus 3uanuit"), 2010-2014. (69 k3. , OBC Jlaus, http://e.lanbook.com/).

2. Uponos U.E. BonnoBeie mporecchl. OcHOBHBIE 3akOHBI. — M.: "JlaGopaTopusi 3HaHmii" (paHee
"BMHOM. JIaG6oparopus 3uanuii"), 2013-2015. (30 sk3., OBC Jlaus, http://e.lanbook.com/).
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http://e.lanbook.com/
http://e.lanbook.com/

CagenneB 1.B. Kypc o6mieit puzuxu. B 5-u T1. Tom 4. Bonubl. Ontuka. — M.: Jlans, 2011. (OBC
Jlans, http://e.lanbook.com/).

CasenpeB U.B. Kypc ob6meit ¢uszuku. B 3-x 11. T.2. DNexTpudecTBO MU MarHeTu3Mm. BoOJHEL
Ontuka. — M.: Jlanb, 2009 - 2011. (2 3k3., OBC Jlans, http://e.lanbook.com/).

0) OonoanumenvHan yueoOHaa aumepamypa:

Cusyxun JI[.B. O6muit kypc ¢usuku. Tom 4. Ontuka. — M.: @mmaraut, 2002. (OBC Jlans,
http://e.lanbook.com/).
CagenbeB U.B. Kypc o6uieii ¢puzuku. Kaura 4. — M.: ACT, 2002. (200 5k3.).

ATtoMHas puznkKa

@) ocnogHas yuedHan numepamypa:

HUponos M.E. 3Bamaunm mo obmeri ¢uzuke. — M.: "JlaGopartopus 3Hanmii" (panee "BUHOM.
Jlaboparopus 3nanuii"), 2012. (3bC Jlans, http://e.lanbook.com/).

Uponos N.E. 3amaunm mo obmeil ¢uszuke. — M.: "Jlaboparopus 3uanuil" (panee "BMHOM.
Jlaboparopus 3uanui"), 2014. (3bC Jlaus, http://e.lanbook.com/).

Uponos U.E. 3amaun mo kBantoBoil ¢usuke. — M.: "Jlaboparopus 3Hanmit" (panee "BITHOM.
Jlaboparopus 3uanuii"), 2013. (3BC Jlaus, http://e.lanbook.com/).

Uponos U.E. KBantoBass ¢usuka. OcHoBHBIE 3akoHBL. — M.: "JlaGopatopus 3Hanuit" (panee
"BUHOM. Jlabopatopus 3nanuii"), 2014. (OBC Jlans, http://e.lanbook.com/).

CaenveB U.B. Kypc o6mieii ¢pusuku. B 5-u t1. Tom 5. KBanroBas ontuka. AToMHas (u3HKa.
®usznka TBepAoro tena. dusKMka aTOMHOTO fApa W AJIEMEHTapHbIX dactul. — M.: Jlans, 2011.
(OBC Jlans, http://e.lanbook.com/).

CapenseB U.B. Kypc ob6meii ¢usuku. B 3-x 1. T.3. KBantoBas omrmka. ATomMHas (U3HKa.
®usuka TBepAoro Tena. Gusznka aTOMHOrO spa W AJEMEHTApHbIX YacTull. — M.: Jlans, 20011.
(OBC Jlans, http://e.lanbook.com/).

0) Oononnumenvhan yyeonan 1umepamypa:

CuByxun [1.B. O6mmit kypc ¢pusuku. Tom 5. ATomHas u sanepHas ¢uzuka. — M.: OU3MaTIuT,
2002. (OBC Jlaus, http://e.lanbook.com/).

Uponos M.E. KpantoBas ¢usuka. OcHoBHBbIe 3akoHbl. — M.: "JlabopaTopusi 3Hanmii" (paHee
"BUHOM. Jlabopatopus 3uanuii"), 2010. (OBC Jlaus, http://e.lanbook.com/).

CasenreB U.B. Kypc o6meit ¢uszuku. B 3-x T1. T.3. KBanTtoBas onTtuka. AToMHas (Qu3uka.
®usznka tBepAoro tena. dusnMka aTOMHOTO sAApa M dJIEMEHTapHBIX dactul. — M.: Jlans, 2007.
(OBC Jlans, http://e.lanbook.com/).

10. IEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJIEKOMMYHUKAITMOHHON
CETHU «<MHTEPHET» (IAJIEE - CETb «MHTEPHET»), HEOBXOJNUMBbIX J1JI51
OCBOEHMUSA JUCIIAITJIMHBbI

1.
2.

3.

DnekTpoHHO-0MOMoTeuHast cuctema ibooks.ru [Dnexrponnsiit pecypc] — URL: http://ibooks.ru/.
OnekTpoHHO-OMOAMOoTeyHast  cucrema  «Jlanp»  [Dnektponsbii  pecypc] —  URL:
http://e.lanbook.com/http://ibooks.ru/.

OopazoBarenbHas miardpopma «tOpaidt» [Dnextponnsiii pecypc] — URL: http://www.biblio-
online.ru/http://ibooks.ru/.

OnexkTpoHHass Oubnuoreunas cucrema «Kymep Oyk» [Onexrponnsiii pecypc] — URL:
http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

OnexTpoHHas 6ubimoreuHas cucrema «KOHCYIbTaHT cTyldeHTa» [DnekTpoHHbIH pecype] — URL:
http://www.studentlibrary.ruhttp://ibooks.ru/.

Llentp uHPOpMAIOHHO-OMOIMOTEUHOTO O0ecTeueHus: yueOHo-HayuHOU aestenbHocTn HUAY
MU®DU [Dnextponnsiii pecype] — URL: http://library.mephi.ru. http://ibooks.ru/.
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11. METOAUYECKHUE YKA3ZAHMUSA 1JI51 OBYYAIOIIUXCSA 11O OCBOEHUIO
JUCIHUIIVINHBI

Bun yaeOHbBIX Opranuzanus 1esITeIbHOCTH CTYAEHTa
3aHATUU
Jlekusa Hanucanne KoHCHeKTa JEKIUMH: KpaTKo, CXEMaTU4YHO, I0CIEI0BATEIbHO

(uKCUPOBaTh OCHOBHBIC IIOJIOKEHUS, BBIBOJBI, (OPMYIHUPOBKH, 0O0OOIIECHUS;
IoMeuaTh Ba)XKHBIE MBICIH, BBIICIATH KIIOYEBBIC CIIOBa, TepMHUHBL. [IpoBepka
TEPMHUHOB, MOHATHI C MOMOIIBIO SHUMKIOINEANMI, CIOBapeil, CIPAaBOYHUKOB C
BBIITUCHIBAHUEM TOJIKOBaHUH B TeTpaab. OO03HAYMTH BOMPOCH], TEPMHUHHBI,
MaTepHuall, KOTOPbI BBI3BIBAET TPYAHOCTH, MOMETHTb W MOMBITATHCS HAWTH
OTBET B PEKOMEHIyeMoil iureparype. Ecnm camMoCTOSTENbHO HE yIaercs
pa3o0parbcsi B Marepuaie, HEOOXOIUMO CPOPMYyIUpOBATH BONPOC M 331aThb
NPENoaBaTelI0 Ha KOHCYJIBTAllMH, HA TPAKTUYECKOM 3aHITHH.

[TpakTuyeckue [IpopaboTka pabodyeii mporpamMmel, yaessisi 0co00e BHUMAaHUE IeIIsIM H 3a/1a4aM,
3aHATHSA CTPYKTYpE M COJCp)KaHUIO JUCHMIUIMHBL. KOHCIEKTHpOBaHWE HMCTOYHUKOB.
PaboTa ¢ KOHCTIEKTOM JIEKITHii, TOJITOTOBKA OTBETOB K KOHTPOJIHHBIM BOIIPOCAM,
IPOCMOTP PEKOMEHIyeMOH JuTeparypsl. PemieHune pacdeTHO-rpadruuecKux
3aJJaHMi, peHICHUE 3a/1a4 110 AITOPUTMY U JIp.

KonrpomnbHas 3HAKOMCTBO C OCHOBHOH M JONOJHUTEIBHOW JIMTEPaTypoW, BKIIOYAs
pabora CIpaBOYHBIC W3JAHMS, 3apyOeKHbIE MCTOYHUKH, KOHCIIEKT OCHOBHBIX
MOJIO)KEHHUH, TEPMUHOB, CBEICHHH, TPEOYIOIMXCA /s 3allOMHUHAHUS U
SIBJISTFOIIIMXCSI OCHOBOTIOJIATAIONIIMMHE B 9TOH TeMe.

Komnoksrym PaboTa ¢ KOHCIIEKTOM JIEKIIMIA, TOATOTOBKA OTBETOB K KOHTPOJIHHBIM BOIIPOCAM.
ITogroroska k [Ipn moaroroBke K 3K3aMeHy (3a4eTy) HEOOXOAMMO OpPHUEHTHPOBATHCS Ha
AK3aMEHY KOHCIIEKTBI JIEKIUW, PEKOMEHAYEMYIO JTUTEPATYPY.

12. NIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOIMH, UCTTOJIb3YEMBbIX ITPU
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOLECCA IO JUCIUIIJIMHE,
BKJUIIOYASA HIEPEYEHDB ITPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJANMOCTHN)

Hcnonb3oBanue HHGOPMAIIMOHHBIX TEXHOJIOTUI MPH OCYIIECTBIEHUU 00pa30BaTeIbHOIO Mpoliecca 1o
JUCIIUIUINHE OCYIIECTBIISETCS B COOTBETCTBUM C YTBEpKIeHHBbIM [lonokeHnem 00 OnekTpoHHOU
uH(pOpMaLMOHHO-00pa3oBarenbHoM cpene MATO HUAY MUDN.

OnexkTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnonb3yercss s peanu3anuu
00pa3oBaTeNbHBIX MPOrpaMM MpPH OYHOM, JUCTAHIIMOHHOM M CMELIEHHOM peXHMe OOy4YeHMS.
Cucrema peanusyer clieyolie OCHOBHbIE (DYHKIMH:

1) Co3naHue ¥ yrpaBiieHUE KJIacCaMH,

2) Co3aHue Kypcos,

3) Opranu3anys 3aImucy yJarmxcsi Ha Kypc,

4) [IpenocraBnenue qocTyma K y4eOHbIM MaTepraiam Jiisl YIamuxcs,

5) [Ty6nukanus 3a1anuil 11 y4eHUKOB,

6) OreHKa 3a/laHuid yJaInuXxcsi, IPOBEICHUE TECTOB U OTCIISKUBAHUE Mporpecca 00yueHus,
7) Opranu3anys B3auMoJIeHCTBUS y4aCTHUKOB 00pa30BaTeIbHOTO MpoLecca.

Cucrema HHTCIpUPYETCA C OOMNOJHUTCIBbHBIMHU CCPBHUCAMU, O6€CH€"II/IB3IOHH/IMI/I BO3MOXHOCTH
UCTOJIb30BaHUS TakMX (YHKUUH Kak pabouuil KaleHnapb, BHIEO CBS3b, MHOI'ONOJIb30BATEIbCKOE
pelaKTUpOBaHUE JOKYMEHTOB, CO3/laHue (POpPM OMPOCHUKOB, MHTEPAKTHUBHAS JIOCKA ISl PHUCOBAHUSL.
ABTOpH3aIMs M10JIb30BATENCH B CUCTEME OCYIIECTBISETCS MMOCPEICTBOM KOPIIOPATHUBHBIX AKKAYHTOB,
MPUBS3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuens unpopmayuoHHbIX MEXHONOUI

[Ipu ocymecTBieHnHn 00pa30BaTENBHOrO Tpolecca MO TUCHMIUIMHE HCHOJB3YIOTCS CIEIyIoIue
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MH(OPMaLMOHHBIE TEXHOJIOTHU:

— NOPOBEACHUE JIEKIMU U MPAKTUYECKUX 3aHATUI C UCIIOJIB30BAHUEM CIIAI-TIPE3CHTALU;

— HCIOJb30BAHHE KOMIIBIOTEPHOTO TECTUPOBAHUS;

— OpraHm3aIys B3auMOJICHCTBUS C O0YUAIOIIMMICS IOCPEICTBOM AJIeKTpoHHOM moutsl u DMOC.

12.2. Ilepeuenv npozpammnozo odecneuenus

— Penaxrop npesenranuii Microsoft PowerPoint;
— Bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHas KOMIBIOTEPHAs CETh U INI00aNbHAs CETh MIHTEpHET.

12.3. Ilepeuenv unghopmayuoHHbIX CRPABOUHBIX CUCHIEM

JlocTyn K 3JeKTpPOHHBIM OMOJIMOTEUHBIM pecypcaM M JJIEKTpOHHOH OmOnuoreuHoi cucrteme (DbC)

OCYIIECTBIISICTCS TIOCPEACTBOM CIICIMANBHBIX pa3leioB Ha odunuambHoM caiite MATD HUAY

MU®DU. ObecnieueH 10CTy K 3JIEKTPOHHBIM Katajoram oubnuorexku MATD HUSAY MUDU, a taxke

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

JIOTOBOPOB € TpaBooOIafaTensiMi y4eOHOM U y4eOHO-METOIUYECKOW JHUTEepaTypbl, METOAMYECKHX

oCcoOui:

1) Nudopmanuonnsie pecypcbl Cetun Koncynerant Ilmroc, www.consultant.ru (undopmanus
HOPMATHUBHO-TIPABOBOTO  XapaKTepa Ha OCHOBE COBPEMCHHBIX  KOMIIBIOTEPHBIX U
TEJICKOMMYHUKALMOHHBIX TEXHOJOTHH);

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

3) OBbC «U3narennctBa Jlauby, https://e.lanbook.com/;

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

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

6) basosas Bepcust O9bC [PRbooks, www.iprbooks.ru;

7) ba3bl qanHbIX «9nekTpoHHas 6ubanoTeka Texundeckoro BY3a» www.studentlibrary.ru;
8) DneKTpoHHO-OubInoTeuHas cucreMa «AnOykc.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf 5
10)  DnexrponHO-OMONMHMOTEuHas cuctema «9BC FOPAUTy, http://urait.ru/.

13. OIMMMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJAUMOM s
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITIO JUCHUIIJIMHE

1. AynuTopHbIil poHA HHCTUTYTA

2. VYueOHnast maboparopus "Konebanust u BOJHBI"

3. VYuyebHas naboparopus "Ontuka 1 aToMHas Gpu3uka'.
4. bubnuoreunsiit oH MHCTUTYTA

14. UHBIE CBEJAEHUS U (MJIN) MATEPUAJIBI

14.1. Ilepeuenv o00pazoeamenvHLIX MEXHONO2UL, UCHOILIYEMBIX HPU  OCYULECEIEHUU
o0pazoseamenvHo20 npoyecca no OUCyUnIUHe

Ha nexuusix 1 ceMuHapax MOCTOSIHHO MCIIOJIB3YIOTCS CIEIYIOIME HHTEPAKTUBHBIE METO/IbI 00YUEHU:
TUCIYT, TPYIIIOBas AUCKYCCHs, 1e0aThl, MO3TOBOM IITYpM, MPOOIEMHAsl U MHTEPAKTUBHAS JIEKLIUU.

14.2. ®@opmuvr opeanuzayuu camocmoamenvHoli padomol odyuarouwuxca (memol, blHOCUMbLIE ONA
CAMOCMOAMENbHO20 U3YYEHUA; GONPOCHL ONA CAMOKOHMPONA; MUNOGble 3A0AHUA O
camonpoeepku)
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1. N.A.CagenneB. Kypc o6mieit ¢pusuku. Tom 3. Ontuka. ATtomHas ¢usuka. Pu3nka aTOMHOTO s7ipa U
aneMeHTapHbIX YacTull. M.(DoToHBI 1 MX CBOICTBa,,cTp.444-452).

2. N.A.CaBenbeB. Kypc obmeit pusuku. Tom 3. Ontuka. AtomHas ¢usuka. @usuka aTOMHOTO sapa U
3JIEMEHTapHbIX yacTHll. M.(BOIIPOCHI [Isl CAMOIIPOBEPKN).

14.3. Kpamkuii mepmunonozuieckuil cnoeaps

ABTOKO/I€0aHUS — DOSTO He3aTyXalollhe KojieOaHus T1ojA JACUCTBHEM IOCTOSHHOW  CHJIBL
Hesatyxatomue kosneGaHusi B aBTOKOJE€O0ATEIbHOM CHCTEME IMOJIECPKUBAIOTCSA 3a CUET HCTOYHMKA
SHEpPruM, MOJKII0OYAEMOr0 B HYXKHbIE MOMEHTBI BPEMEHHM K Kosie0aTenbHOH cucteme (MasTHHKY,
KoJIeOaTeIbHOMY KOHTYpY W Tp.) 4epe3 KIamaH, PeryJIHpYIOUIHd MOCTYIJICHHE JHEPTUU B 3Ty
cucteMmy. Ponp kiamaHa MOKET Mrparh, aHKEPHBIM MEXaHU3M B 4acax, paJHoJIaMIla, TPAH3HCTOP U
np.bueHnsIME Ha3bIBaeTCs PE3yNIbTAT CIOKEHHS JIBYX KOJeOaHWi OJIM3KHX 1O 4acToTe (01 = My),
MMEIOIUX OJMHAKOBYI aMIUIMTYLy W NPOUCXOJALIMX B OJHOM HAaIlpaBJICHUH. bUEHUS MMEIOT BHUI
CHUHYCOUJBI C MEJICHHO MEHSIOIICHCS aMIUIMTYJ0W. BBIHYKICHHBIMH KOJIEOAaHUSAMHU HAa3bIBAIOTCS
He3aTyXarle KojeOaHus NoJ ACUCTBUEM IMEPUOAMYECKH MEHSIOLICHCS BBIHYXKIAIOLIEH CHIIbI.
AMiuTyzaa U (pas3a BbIHYKAEHHBIX KOJIEOaHUM 3aBUCST OT YAaCTOThI BBIHYXAAIOIIEH CUJIBI (CM. TAaKXKe
Pe3onanc).

Konebanusi, ammiuuryna KOTOPBIX C TEUYEHHEM BpEMEHH yMeHbImaercs. [lpuumHa 3aryxaHus
00yciaBIMBaeTCs CUIIaMU, TOPMO3SIIIUMU JIBUKEHUE.

Konebanuss — 3T0 NeproMYECKU MOBTOPSIOIMINECs MBKeHUs. KoneOaHus, onmuchBaeMbIe 3aKOHOM
curyca X = A sin (ot + @) wuim KocuHyca X = A C0S (ot + @), Ha3bIBAIOTCS TaPMOHUYECKHMHU.
Benuumna, crosmias moa 3HAKOM rapMoHumdeckor (yHkimu (ot + @), Ha3pBaeTcs ¢azoi; ®
Ha3bIBACTCSl KPYroBOH (WJIM IMKIMYECKO#) 4acToTOW; ¢ — HavayibHOW (a3oir. Konebanus pasHoi
MIPUPOJIBI OMTUCHIBAIOTCSI MATEMATUIECKH COBEPIIICHHO OMTHAKOBO.

Ko punmenToMm 3aTyxaHusi Ha3bIBAE€TCS BEJIMYMHA, XapaKTEpU3YIOIIas CKOPOCTh YOBIBaHUS
aMIUIMTYIbI 3aTyXarolMX KoyieOaHUM. AMIUIMTY/AA ONpeAenseTcss SKCIOHEHIUAIbHBIM MHOXUTEIEM
e™. Uem GoJblIie o, TEM OBICTPEE 3aTyXakOT KOJIeOaHus.

Jlorapudmuyeckum [JeKpeMEeHTOM KoOJ1e0aHMsA Ha3bIBae€TCs HATypajbHBIA JIOrapup™m JBYX
M0CJIEI0BATENbHBIX aMILIUTY/l 3aTyXaroIlero KojaeoaHus.

MartemaTu4ecKkuii MAaSTHUK - MEXaHUYecKas KosneOaTeslbHas CUCTEMA, COCTOsIAas U3 MaTepruaibHON
TOYKH, ITOABEIICHHON HAa TOHKOM, HEBECOMOW M HEPACTS)KUMOW HUTH MM Ha HEBECOMOM CTEP)KHE B
nosie cuin Tsbkectu. llepmon Manblx KosjeOaHUMM MaTeMaTHMUECKOro MAasTHUKAa HE 3aBUCUT OT
aMILTHTYBI B onpeaensercs o popmyne: T = 2mvVI/g .

Mexanudeckne Kojed0aHusi - 00JIaAAOIUE NEPUOJUYHOCTBIO OTKIOHEHMs Tejla OT IO0J0XKEHUs
paBHOBecHs. Bo30yxJeHHe He3aTyXalollMX MEXaHHYeCKUX KOJIEOAHUH MPOUCXOAUT MyTeM
BO3/ICICTBUS Ha KOJEOATENbHYIO CUCTEMY ITOCTOSTHHOW MJIM TEPEMEHHOM CHJIBI.

Pe3oHaHcOM Ha3bIBaeTCsl SBIIEHUE PE3KOTO BO3PACTAHUS aMILTUTY/bI BEIHYKACHHBIX KOJeOaHUN TpH
COBIAJICHUW YaCTOTHI BBIHYKJAIOMICH CHJIBI M YacTOThl COOCTBEHHBIX KOJI€OaHMI KoyieOaTeabHOM
CHCTEMEL.

@uryps! Jlnccaky — pe3ynbTaT CIOXKEHHs IBYX MEPHEHIUKYISPHBIX KOleOaHull, YaCTOThl KOTOPBIX
OTHOCATCS Kak Ienble yucia. OUrypsl MOKHO MOJYYHUTh Ha dKpaHe ocumiuiorpada. IIpocreiimeit
¢urypoit Jluccaxy SBISE€TCS OKPYKHOCTb, KOTOpasi TIOJy4yaeTrcsli TMpU CIOKEHUU JBYX
NEepIEHIUKYIISPHBIX KOJICOAHNH OJJMHAKOBOM YacTOThI M aMIUTUTY/Ibl, CABUHYTHIX 10 (haze Ha 1/2.

du3nyeckuil MAsITHUK - aOCONFOTHO TBEPIOE TEJIO, MMEIoIIee OCh BpalleHHs. B mosie TAroTeHus
bu3HYECKU MaITHUK MOXET COBEPIIATh KOJICOAHHS OKOJIO TIOJIOKEHUSI PAaBHOBECHUS, TIPU ITOM MacCy
CHUCTEMBbI HENb3S CUUTATh COCPEIOTOUYCHHOW B onHON Touke. [lepuon komeOaHmii (Pu3nUEcKOrO
MasiTHUKA 3aBUCUT OT MOMEHTAa UHEPLMHU TEJIa U OT PACCTOSHUSI OT OCH BPAILIEHUS 10 LIEHTPaA Macc.

«OnTuka»
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AOCOMIOTHBIN MOKa3aTeJb MPeJIOMJIEHUsI CBeTA - OTHOIIICHUE CKOPOCTH CBETA B BaKyyMe K (pa3oBoit
CKOPOCTH CBETa B JaHHOW cpene. AOCONIOTHBIN TOKa3aTellb MPEOMIICHUS CBETa MOKA3bIBAET BO
CKOJIBKO pa3 CKOPOCTh CBETa B BaKyyMme O0JIbIlIe CKOPOCTH CBETa B JAHHOM cpejie.

AHaJ’[I/I3aT0p MOJIAPU30BAHHOI'0 H3JTYYCHUHA - YCTPOﬁCTBO, C TIOMOIIBKO KOTOPOIO MOKHO
06Hapy>KI/ITB IMOJIOKCHUE IIJIOCKOCTHU IOJIApHU3allii CBETA. CM. TaKkxke HOJZ}ZpI/B(ll’}’lOp.

Buaumoe u3inydeHwe - 3JIEKTPOMArHUTHOE H3JIyY€HHE, BBI3BIBAIOIIEE 3PUTEIBHOE OUIYIIEHUE U
3aHuMaroniee ydactok crnekrpa or 380 go 780 HM. CBETOBbIE H3JIYyYEHHS Pa3IUYHBIX YacTOT
BOCIIPUHUMAIOTCS UEJIOBEKOM KaK pa3HbIC 1IBETA.

FBOMeTpI/I‘IeCKaH OINITHKA - pa3Z€JI OIITUKH, B KOTOPOM HM3Y4YarOTCsA 3aKOHBI paCIIpOCTpaHCHUS CBETA B
IIPpO3pavHbIX Cp€aax, OCHOBAHHBIC Ha IPCACTABJICHHUHU O C8EMOBblX J1yudx. OCHOBHBIMH 3aKOHAMU
2€0M€mp1/l'{€CK01j onmuku ABJIAIOTCA:

- 3dKOH I’lpﬂMOJZuH@IZHOZO pacnpocmpaHerus ceema,
- 3AKOH HE3A8UCUMbBIX CBEMOBLIX NYUKOB,

- 3aKOH OMpAad;NCeHUs,

- 3AKOH NPENOMIIEHUAL.

BoJsiHoBasi onTHKa - paslien onmuku, U3YYarOIIMi SBIEHUS, B KOTOPHIX MPOSBISETCS BOJIHOBBIC
CBOMICTBA ceema.

Fonorpaduss — crnoco® mnonydeHuss OOBEMHBIX M300paKEHUN MpPEeAMETOB Ha (POTOIUIACTUHKE
(royorpamMme) mpHU TMOMOIIM KOTEPEHTHOTO H3JIydeHMs Jazepa. l'onorpamma (UKCHpPYeT HE camo
n300paxKeHue MpeaMeTa, a CTPYKTYpYy OTPaKEHHOM OT HEro0 CBETOBOM BOJIHBI (€€ aMIUTUTYAy U (azy).
Jis oy4eHust ToIorpaMMbl HE00X0AUMO, 4TOOBI Ha (GOTOrpauvIecKyro MIACTUHKY OJHOBPEMEHHO
MOTalii JIBA KOTEPEHTHBIX CBETOBBIX IMy4yKa: MPEIMETHBIN, OTPAKEHHBIN OT CHUMAaeMOTo O0BbeKTa, U
OTIOPHBIN — MPUXOSIINN HEMOCPEICTBEHHO OT Jiazepa. CBET 000MX MyYyKOB HHTEpDEepupyeT, co3manas
Ha MJIACTUHKE YepeOBaHUE OYEHb Y3KHUX TEMHBIX U CBETIBIX MOJIOC — KapTUHY uHTephepeHnuu. Ha
OKCIIOHMPOBAHHON TakuM 00pa3oM ¥ TPOSIBICHHOM IUTACTHHKE OTCYTCTBYET Kakoe-JIr0o
nU300paxKeHue, HO €ro B 3alU(POBAHHOM BHUE COJAEPKUT CHCTeMa HHTEpPEepEeHIIMOHHBIX moioc. Ecnu
rojorpamMmy IpOCBCTUTb, KaK JUAIlO3UTHUB, JIA3CPHBIM CBCTOM TOMH Ke qaCTOThI, YTO OblI1a
WCIIONIb30BaHa TMPH 3aMKCH, BOSHUKHET «BOCCMIAHOBIEHHAS 20]102PAMMA» — 00beMHOE U300pakeHue
CHATOrO nmpeamMeTa, CJIOBHO BUCAIICTO B ITPOCTPAHCTBE. Menss TOYKY Ha6J'IIOI[€HI/I$[, MOKHO 3arjiiHyTb
3a IpeIMETHI Ha MEPBOM IJIAHE U YBUJIETh JI€TAJIU, PaHEE CKPBIThIE OT B3riisAaa, CBET, MPOXO0asl CKBO3b
CUCTEMY LICpHO-6GJ’IBIX IMOJIOC TroJIorpaMMmbl, HCIBITBIBACT I[I/I(l)paKIII/II-O U BOCIIPOMU3BOJIUT BOJIHOBOU
bpoHT, ucxoauBILIUi OT cHITOro mpeameta. Cm. Takke Koecepenmuocme.

JIBoiiHOe JTydenpejoMJIeHHe - Pa3JABOCHHE CBETOBOTO JIyda IPU IPOXOXKACHHU Yepe3 ONTUYECKH
AQHM30TPOITHYIO CPEedy, BOSHHMKAIOIIEE BCIEJCTBUE 3aBUCHMOCTH TOKAa3aTelsl MPEIOMIICHUSI CBETa OT
ero TmoJsipu3anid. B OZHOOCHOM JBOSIKONPENOMIISIONIEM KpHCTajUle, HAlpHMep, B KpHUCTaJUIe
UCIIAHJCKOTO INMara, MajaloluIMid JIyd CBeTa pacIieruisieTcss Ha JBa Jiyda, OOBIKHOBEHHBIH H
HEOOBIKHOBEHHBII, HMEIOIINE PA3HBIC NOKA3amenu npeiomieHys v TOSIPU30BaHHbIE B ABYX B3aHMHO
NEePIEHAUKYIISPHBIX IIOCKOCTSIX.

Jucnepcus cBeTa — 3aBUCUMOCTH (pa30BOM CKOPOCTH CBETA OT YaCTOTHI (MJIH JITMHBI BOJIHBI).
Jucnepcnst mokasareJsisi MpPeJIOMJICHHS — 3aBUCUMOCTD TI0Ka3aTells IPETOMIIEHHUS N OT YaCTOTHI V.

JudpakunoHHass pemerka - ONTHYECKOE YCTPONCTBO, HMerollee OO0JbIIoe YHUCIO Iejel,
pa3eNieHHbIX HEeTIPO3PavyHbIMU MPOMEKYTKaMH, Ha KOTOPBIX MPOUCXOTUT AUdpakius cBeta. OOBIYHO
TudpakMOHHAs pelleTka MpeJCTaBiIsieT cO00M COBOKYMHOCTh OOJIBIIOTO 4YMCa MapaulelbHbIX
HITPUXOB OJMHAKOBOM IIMPUHBI, HAHECEHHBIX HA MPO3PAuHYI0 WM OTPAXKAIOILIYI MOBEPXHOCTh Ha
OJIMHAKOBOM PACCTOSIHUM JIPYT OT apyra. JudpakmuonHas pemerka siBISETCS OCHOBHBIM 3JIEMEHTOM
MHOTHUX CIIEKTPATbHBIX IPHOOPOB.

Judpakuus cBera - OTKJIIOHEHHE OT 3aKOHOB T€OMETPUYECKON ONTHUKH, BhIpa)Karoleecss B OTu0aHuN
CBETOM MaJlbIX IpensaTcTBUid. Judpaxius HabmogaeTcss mpyu pacrpoCTpaHEHUH CBETa B CPEZE C PE3KO
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BBIPpA>KCHHBIMU HEOAHOPOJHOCTAMU.

3akon Bprocrepa yrBepXkaaer, yTo IpH NAJACHUM CBETa Ha JAMAJIEKTPUUECKOE 3€pKAJIO MO YIJIOM,
TAHI'€HC KOTOPOT'O PaBEH OTHOCUTEILHOMY HOKA3AMeNio NpeiomieHus BTOPOU Cpelpl 110 OTHOIIECHHUIO
K TIEpBOW, OTPAKEHHBIH Jyd OyAET IMOJHOCTHIO IOJAPH30BAH B IUIOCKOCTH, MEPHEHIUKYISPHOMI
IUIOCKOCTH MaJ€HUS

3akon Kupxroga yrBepknaer, 4To OTHOUICHUE u31yuamenbHOCmu TO00ro (HEYepHOro) Tena K
KO3(QULMEHTY MOIIOIIEHUSI €CTh BEJIMYMHA OJUHAKOBAas JUIsl BCEX TEJI U paBHAs M3JIy4aTelIbHOCTU
YEepHOro Teja NPUAAHHON TEMIIepaType.

3akon JleHapaa — oIuMH M3 3aKOHOB BHEILIHETrOo @pomosgghexkma: sHeprus (HOTOIIEKTPOHOB HE
3aBHCHUT OT UHTEHCUBHOCTHU CBETA, & 3aBUCUT TOJIBKO OT YaCTOTHI.

3akon Mamoca - (QusHuecKuil 3aKOH, COTJIaCHO KOTOPOMY HMHTEHCHBHOCTH CBETOBOW BOJIHBI,
npoulee noasgpuzamop W aHaiu3amop, INPONOPLHOHAIBHA KBaJApaTy KOCHHYCAa YIJIA MEXAY
IIJIOCKOCTSIMU TJIABHBIX CEYEHUM IOJIAPU3aTOPA U aHAIU3aTOpa.

3aKoH He3aBHCHMBIX CBETOBBLIX MYYKOB - TIOCTYJIaT FeOMeTqueCKOﬁ OIITHUKH, B COOTBCTCTBHH C
KOTOPBIM: PaCHpOCTpaHeHI/Ie BCAKOI'0O CBE€TOBOI'O ITy4YKa B CpcAC HC 3aBUCHUT OT TOIr0, €CThb JI1 B 3TOM
cpeac Apyrue Imyuku CBE€Ta Uk HET.

3aKkoH oTpajkeHMsl CBeTa - 3aKOH, ONPEICISIIOIIMKM B3aMMHOE PACHOJIOKEHUE NpPU 3€pKaIbHOM
OTPaXCHUM TMAJAIONIEr0 M OTPAKEHHOTO JIyded, a Takke MepHeHANKYIsSpa, BOCCTAHOBIEHHOTO K
IpaHuLe pa3jiesia ABYX Cpe/ B TOUKE MaJieHus: 00a Jiyda U NEepHeHIUKYIIAp JIeKaT B OJJHOM MJIOCKOCTH;
yroJi MafieHus paBeH yIily OTPaKEeHUS.

3akon npejomMJjicHust ¢Be€rta — OAWMH K3 3aKOHOB FCOMCTpH‘IGCKOfI OIITUKHU, COTIACHO KOTOPOMY
MmaJaroIum Jyd, JIy4 HpeJ'IOMJ'IeHHHﬁ U NCPHCHIAUKYIIAD, BOCCTAHOBJICHHBIM B TOUYKE IaJCHUS JIy4da K
T'paHULC pasaciia AByX CpPCH, JICKAT B OJIHOM IIJIOCKOCTH, OTHOIICHHUE CMHYCA YyIjia MagCcHusd K CUHYCY
yriia npeiaoMIICHUA €CThb BCIMYHMHA IIOCTOSIHHAA AJI HAHHBIX ABYX CPCA W paBHAA OTHOCHUTCIBHOMY
IMMOKa3aTCJIr0 MpPCIIOMIICHUA BTOpOfI Cp€abl MO OTHOLICHHUIO K HepBOi/JI. CM. Takxke Feomempuqecm;l
onmuka.

3aKkoH MNPSAMOJIMHEHHOTO PACIpPOCTPAHEHUSI CBeTa - TIOCTYJIAaT TEOMETPUYECKOW ONTHKH, B
COOTBETCTBUU C KOTOPHIM B OJHOPOJHOW Cpele CBET PacHpoCTpaHsAeTCs MPSMOJIMHENHO. 3aKOoH
HPSIMOJIMHEMHOTO PACIIPOCTPaHEHUsI CBETA SIBJISIETCS CIEACTBUEM npunyuna Pepma.

3akoH cMemleHMsI YTBEpXKJAeT, YTO JUIMHA BOJHBI, HAa KOTOPYIO MPUXOAUTCS MAKCUMYM
CHEKTPaJIbHOM TIOTHOCTH U31yYyamenbHocmu, 0OpaTHO MIPONOPIUOHATIEHA a0CONIOTHON TeMIepaType,
T. €. MAKCUMYM HU3ITyYEHUS CMEIIAeTCs MPH MOBBIIICHUH TEMIEpaTypbl B 00JIacTh 0oliee KOPOTKHX
BOJIH.

3akon Crepana-boabuMana yYTBEP)KIAET, 4YTO U3ZNYUAMENbHOCMb YEPHO2O0 mead TPSIMO
MPONOPLUOHANIbHA YETBEPTON CTENIEHU a0COIIOTHONW TEMIIEPATYPHI.

3akon CrosleToBa — OJUH W3 3aKOHOB BHEIIHETO @omosghgpexma: (HOTOTOK HACHILIEHHUS MPSIMO
MPOTIOPIIMOHATICH CBETOBOMY TTOTOKY.

N3iyyaTe/ibHOCTBIO HA3BIBACTCS TMOJHAS MOIHOCTH (HAa BCEX YACTOTaxX W MO BCEM HAMpPaBICHUSIM)
W3JIY9CHHS C €JUHUIIBI TIOBEPXHOCTH HArperoro teia. M3mydarenbHOCTh 3aBUCHT OT TeMIEPaTyphl
Tena W OT Kod(p(dUIMEeHTa TOTJIOIIeHHs ero moBepXHocTH. CTapble Ha3BaHUS JTOH BEIMYUHBI —
DHEPTreTUYECKasi CBETUMOCTh WM JIydeUCITyCKaTelbHas cmocoOHocTh. CM. Takxke 3axkorn Cmeghana-
bonvymana.

HNHuTepdepennust cBeTa - ONTUYECKOE SBJIICHHUE, BOZHUKAIOLIEE MTPU CI0KEHUH JABYX WA HECKOJIBKUX
KOT€PEHTHBIX CBETOBBIX BOJIH, JIMHEHHO MOJSPU30BAaHHBIX B OJIHOW MiIockocTu. WHTepdepeHius
IpeJICTaBIsieT CO00M yCTOMUMBYIO BO BPEMEHH KapTUHY YCHIJICHHUS WM OCNabJieHus! pe3yabTUPYIOLINX
CBETOBBIX KOJICOAHUI B pa3IMYHBIX TOYKAX MPOCTPAHCTBA.

HcTouHUK cBeTa - U3JTydaTellb SJIEKTPOMAarHUTHOM SHEPrUU B BUAMMOM 4acTu criekTpa. McTouHuku
cBera mnojnpasnenstorcss Ha ecrectBeHHble (Comnie, JlyHa W T. 1.) W HCKYCCTBEHHbIE (JaMIIbI
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HaKaJMBaHUS, ra30pa3psIHbIE JaMIIbl U JIp.).

KBanToBasi onTMka — pa3jeil ONTHUKH, HW3Y4YalOlIUW SIBJICHHS, B KOTOPBIA OOHApPYKHUBAIOTCS
KBAaHTOBBIC CBOMCTBa JJICKTPOMArHUTHOTO H3JIydeHHs (CBeTa). DTO mennogoe usiyuerue,
Gdomosgpgpexm, s3¢hghexm Komnmona v ap.

Cl0BO «KOTepeHTHOCTH» OyKBaJbHO O3HAYAeT «COIJIACOBAHHOCTBY». BOJHBI Ha3BIBAIOTCS
KOTE€PEHTHBIMH, €CIIM pa3HOCTh (pa3 BO30YKIaeMbIX MMU KoJeOaHU B JHOOOH TOUYKE MPOCTPAHCTBA
0CTaeTCsl MOCTOSHHOM B TeUeHne BpeMeHH HaOmroneHns. Cm. Taxke Humepgepenyus ceema.

Koubua HboTOHA - HHTEphEpeHIIMOHHAs KapTHHA, BOZHUKAIONIAS B MPOXOSIIEM UM OTPAKCHHOM
CBETE B OKPECTHOCTH TOYKH CONPUKOCHOBEHHH BBIMYKJIOH MOBEPXHOCTU JIMH3BI CO CTEKJITHHOM
riacTuHKod. [locne oTpakeHust ydeld Ha IpaHMIAX pasfesia CTEKJIO - BO3AyX U BO3IYyX - CTEKJIO
CBETOBBIC BOJIHBI HMHTEPPEpUPYIOT H  00pa3yloT UHTep(PEpEeHIMOHHYI0O KapTHUHY B  BHJE
KOHLIEHTPHYECKHUX KOJIEI.

KOMﬁI/IHaIII/IOHHOQ paccessHUEC CBETA - ABJICHUC MU3MCHCHUSA YaCTOThI PACCCAHHOTO BCIICCTBOM CBCTA.
B CIICKTpax KOM6I/IHaI_[I/IOHHOFO pacCeaHHOro CBETa AJIsI MOJICKYII Ha6J'IIO,I[aIOTC$I JOINIOJIHUTCIIBHBIC
JIMHUH, 9aCTOTBI KOTOPBIX SABJIAIOTCA KOM6I/IHaIII/I$[MI/I YaCTOThI MMaAaromiero CBCTa U BpamaTCIIbHbIMU
qaCTOTaMU MOJICKYIL.

Jlazepsl (oT oT nepBbIx OykB anri. ¢paser Light amplification by stimulated emission of radiation) —
KBAHTOBbIE T'€HEPATOpPHI CBETAa, MPUHLMUI JEHCTBUS KOTOPBIX OCHOBAaH Ha SIBICHUU BBIHYXJIEHHOTO
(CTUMYJIMPOBAHHOTO) W3JIy4CHMUS. N3nyyenune J1a3epoB IIOJISIPU30BAHO, obnanaer
MOHOXPOMAaTHYHOCTbIO, OOJIBIION MOIIHOCTBIO B Y3KOM CHEKTPaJbHOM JMalla30HE U Majou
PACXOAUMOCTBIO CBETOBOT'O ITyYKa. HaXOZISIT HIMPOKOC MPUMCHCHUC B TCXHUKE U BKCHepI/IMCHTaHBHOfl
buzuke.

OnTuka - pazznen QU3MKU, B KOTOPOM H3y4daloTCs 3aKOHOMEPHOCTH ONTHYECKUX SIBJIIEHUH, IpUpoaa
CBETa U €ro B3aUMOJEICTBUS C BEILIECTBOM.

OnTuyeckass aKTMBHOCTb - CBOMCTBO HEKOTOPBIX BEIIECTB BpalllaTh IJIOCKOCTh MOJISIPU3ALUU
IIPOXOJAIIETO YEPE3 HUX IUIOCKOMOJSIPU30BaHHOIO cBeTa. IIpuMepsl ONTHYECKH aKTUBHBIX BEILECTB:
KBapll, KHHOBaph, CKUIIUAAP, pPAaCTBOP caxapa B BOJE U IIp.

OnTuyeckass JIMHA NYTH - IPOU3BEJIEHUE IIyTM CBETOBOrO JIydya Ha II0Ka3aTelb IPEIOMIICHUS
cpenpl. OnTUyeckas JUIMHA MMyTH YUCJIEHHO paBHA MyTH, KOTOPBIA MPOXOAUT CBETOBOM Jy4 3a TO XK€
BpeMs B BaKyyMe.

OnbiT IOHra - omnbIT Mo MHTEp(EpeHIMH CBeTa OT JABYX TOUYEYHBIX HCTOYHHKOB, MOTYyYEHHBIX
IPOMYCKaHHEM Iy4yka CBeTa OT OOIIero MCTOYHMKA depe3 jaBa orepcTusa. OmbiT FOHra mosposser
OLICHUTH JJIMHY BOJIHBI JUI PA3JINYHBIX YYaCTKOB CIEKTpA.

OTHocuTeIbHBIN TOKAa3aTeJb NMpPeJOMJIeHHs] CBeTa - OTHOoIIeHHEe (a30BOW CKOPOCTH CBeTa B
nepBoil cpene K PpazoBOM CKOPOCTH CBETa BO BTOPOH cpere. UHWCIEHHO OTHOCUTENBHBIN MOKa3aTelb
MPEJIOMJIEHUS] CBETA PABEH OTHOIIICHHUIO CUHYCA YIJIa MaJeHUs K CHHYCY yrja NpeJOMIICHHUS.

Iepuoa nuppakuMOHHOM PpemIeTKH - PACCTOSHUE MEXKIY CEpPeAMHAMH JIBYX COCEIHUX IIeNei
TG paKIMOHHON perieTku. [[pyroe Ha3BaHWE — HIar WM MOCTOSIHHAS PEIIETKU.

I1lnockOCTHIO TJIABHOIO CeYeHHS noaAapuszamopa Ha3bIBACTCA IJIOCKOCTH, B KOTOpOﬁ MOJIAPU30BaAH
JIyd, HpOI.HCI(IJ_II/Iﬁ 9TOT OJIAPpU3ATOP.

IInockocThy moJsIpM3aLMU - IUJIOCKOCTh, B KOTOpPOM KojeOJeTcs BEKTOp HaNpsKEHHOCTH
AIIEKTPUUYECKOTO TOJIS 3JIEKTPOMAarHUTHON (CBETOBOI) BOJIHBI.

ITorjiomenue cBeTa - SBICHHE ocja0JIeHus APKOCTU CBETA IPHU €TI0 MPOXOKIACHUHN YCPE3 BEIICCTBO
HJIU TIPU OTPAKCHUHN OT TOBECPXHOCTH.

IToka3zarenn npejomMJIcHUs CBE€Ta - MCEpa OINTUYECKON INIOTHOCTH Cp€abl, paBHasd OTHOLICHUIO
CKopocmu ceema B BaAKYYMC K CKOPOCTHU CBC€Ta B CPCAC. ITokazaTenn MMPCIOMJICHUA CBETA 3aBUCUT OT
YaCTOTbl CB€TAa WM OT MHMapaMCTPOB COCTOSAHHA CPEABI. PaznmuyaroT aOCOJIIOTHBIE M OTHOCHUTENIHHEIE

MMOKa3aTeiin MpEeJIOMJICHUS.
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[oasipuzatop - mnpubop, MNpeaHA3HAUYECHHBIM [ TMOJIyYEHUS TOJHOCTBIO WM YaCTUYHO
noyisipu3oBaHHOro  ceta. [lodspu3arop MOXHO UCIIONB30BaTh B KAayeCTBE  aHAIU3AmMopa
MOJIIPU30BAHHOTO U3ITyYEHUSI.

Honsipu3anusi cBeTa - OpUEHTAIUS BEKTOPOB HAMPSKEHHOCTU DJIEKTPUUYECKOrO TOJIE M MarHUTHOM
WHAYKIIMM CBETOBOM BOJIHBI B IUIOCKOCTH, MEPHEHAMKYISPHON cBeToBoMy Jyuyy. OObIYHO
noJisipu3ausi BO3HUKACT MPU OTPAXKEHUU M TMPEIOMIICHUU CBETA, a TAKXKE IPU PACTIPOCTPAHCHUU
CBETa B aHU3OTPONHOU cpene. PaznuyaioT TUHEHHYI0, KPYrOBYIO M SJUIMIITUYECKYIO MOJIIPU3ALUIO
CBeTa.

IMoasipoun - onTuyeckas cucremMa, npeAHa3HauYeHHas Ui noispu3anuu cera. [Ipencrasiser coboit
9MaCTUYHYIO IUICHKY, Ha KOTOPYIO HAHECEHbl COOTBETCTBYIOUIMM O0pa3oM OpUEHTHPOBAHHbBIC
MaJeHbKHE  KPUCTAUIMKM  JIBOSAKONpPENOMIISIIOIIEro  BemectBa  (repamarurta).  [lomsipoun
U3TOTABIIMBAETCS B BHUJE CBETOMWIBTPA, JUHEHHO MOJISIPU3YIOIIETO MPOXOASIIUN Yepe3 HEero CBET
(meteBslii noasipuzamop).

IIpenomiienne cBera - sBIEHHE, 3aKIIOYalONleecss B M3MEHEHUHM HAMpaBiICHHs PacCHpOCTpaHEHUs
CBETOBOM BOJHBI IpPH IMEPEXoJe U3 OAHOW Cpelbl B APYTyl0, OTJIMYAIOUIYIOCS HOKA3amenem
npenomienus ceema.

Ipu3moii Hukosst (Uiy MpOCTO HUKOJIEM) HA3bIBACTCS NOIAPUZAMOP, TIPEITIOKEHHBIN MOTIAHICKIM
uHxeHepoM Huxonem. I[lpuHumMm [neldCTBUS HUKOIS OCHOBAaH Ha TOM, 4YTO OAMH W3 JABYX
MOJIIPU30BAHHBIX JIy4e B OJHOOCHOM JBOSIKOTIPEIOMIISIONIEM KpHCTaie (HEOOBIKHOBEHHBIA WIIN
OOBIKHOBEHHBIN) BBIBOJIUTCS UX UTPHI C IOMOIMIBIO SIBIICHUS MOJHOTO BHYTPEHHEro oTpaxeHus. CM.
TaKxe /[gotinoe nyyenpenomaenue.

Hpunuun depMma - IPUHLKI T€OMETPUYECKON ONTUKU, COTIIACHO KOTOPOMY JIy4 CBETa, IPOXOAALINI
yepe3 JIB€ TOYKHM, MJET MEXJIy HUMH IO TakoMy IYyTH, JUISl IPOXOXAECHHUS KOTOpOro Tpedyercs
HalMEHblIee WM Haubosbluee (3KCTpeMajbHOE) BpeMs IO CPAaBHEHHIO C JAPYIMMU BO3MOXHBIMU
IIyTSMHU.

Paccessnue cBeTa - OTKIOHEHHUE pacpoCTPaAHAOMICTOCH B CPEAC CBETOBOT'O ITYYKa BO BCEBO3MOXKHBIX
HaIlpaBJICHUAX. Paccesnune cBera 06YCJ'IOBJ'I€HO HCOOAHOPOAHOCTBIO CPEABLI U B3aMMOJICHCTBHEM CBETA C
JaCTHlaMU BCIICCTBA, IIPU KOTOPOM MU3MCHACTCA HAIIPABJIICHUC PACHPOCTPAHCHHUA, YaCTOTa U
IUIOCKOCTH KOJIeOaHUI CBETOBOM BOJIHEL.

PeHTreHoBcKoe M3/1y4eHUe — 3JIEKTPOMArHUTHOE MU3JTyYeHHE OYEHb BBICOKOM 4acTOThHI (MJIM OYEHb
KOPOTKOHM JUIMHBI BOJIHBI, A = 10* - 10° A. OtkpbiTo HemenkuM ¢usukom B.Pentrenom (1895).
Paznuuaror mopmosznoe n xapakmepucmuueckoe peHTTeHOBCKOe M3JIy4YeHHe. B peHTreHOBCKOM
JUana3oHe Ha NEepeJHUIl IJIaH BBICTYNAIOT KBAHTOBBIE CBOWMCTBA AJIEKTPOMArHUTHOTO W3JIyYEHUS.
HaxonuT mmpokoe npuMeHeHue B MEIHUIMHE, B Je(PEKTOCKONHHU, B CTPYKTYPHBIX MCCIEIOBAHUAX U

mp.
Peppakuusi cBera - MHCKPHBJICHHME CBETOBOTO JIyda B CpPEA€ C HENPEPhIBHO MEHSIOIIUMCS
noxasamenem npeilomieHus cemd.

TepmuHoM «cBeT» 0003HAYAIOT HE TOJBKO GUOUMbBIU c8em, HO U DIEKTPOMArHUTHOE H3IIyYCHHUE
IpYTUX AMAana3oHoB (MH(pakpacHoe U yiIbTpadUOIETOBOE U3IIyUEHUE, penmeernosckue ayuu). Takum
00pa3oMm, 3TOT TEPMHUH UCTIONB3YETCSI KAK CHHOHUM BBIPAXKEHUS «QJIIEKTPOMArHUTHOE U3ITyUEHUE).

CgeToBOil Jy4 - JMHHS, BJAOJb KOTOPOM pacnpoCTpaHsAeTCs MOTOK SHEPruu, HCIYIIEHHbII
ucmo4Hukom ceema. B mpo3payHoil OJJHOPOJHOM CpENE CBETOBOM JIyU BCerja npsiMosiMHeeH. B cpene
C INIaBHO HU3SMCHAIOMHUMUCA OINTUYCCKUMHU XaAPAKTCPUCTHKAMH CBETOBOH JIy4 HCKPHUBJIACTCA. Cwm.
Takxe Pegpaxyus ceema.

CxopocTh cBeTa B BaKyyMe - CKOPOCTb PaclpoCTpaHEeHMsI cBeTa B Bakyyme ¢ = 299'792'458 wm/c.
CkopocTh cBeTa B BaKyyMe - IIpelelibHas CKOPOCTb DPAaCHpPOCTPAHEHHUs JOOBIX (U3NYECKUX
B3alMOJICUCTBUIA.

TennoBoe u3Iy4YeHHEe — OTO IICKTPOMATHUTHOE H3IyUYEHUE HATPEThIX TeN. 3aKOHBI TEIJIOBOTO
U3IIy49eHHS 00BsCHSET kganmosas meopus M.I1nanka (1900).
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TopMO3HBIM PEHTT€HOBCKHM M3JIy4eHHeM Ha3bIBACTCS KOPOTKOBOJIHOBOE AJIEKTPOMArHUTHOE
U3ITydeHUE, BO3HHKAIONICE B PEHTICHOBCKOW TPYOKE MpPH PE3KOM TOPMOKECHUU IBUXKYIIUXCA C
OOJIBIIION CKOPOCTBIO DJIEKTPOHOB IMOBEPXHOCTHIO aHOJa (aHTHKaTona). He 3aBucHT OT Marepuana
AHTHUKATO/IA.

Yroa MageHus1 — yroj MEXay najgarolnum JIY4OM M INEPIECHAUKYIAPOM, BOCCTAHOBJICHHBIM B TOYKE
naacCHUs.

Yroa mnpejgomiieHUsi - Yrojl MeXAYy IMPEJIOMICHHBIM JYy4OM CBETa U MEPHEHIUKYISIPOM,
BOCCTAaHOBJICHHBIM B TOYKE IMaJIcHUS (ITPEIOMIICHUS).

YpaBHenue JiiHIITeliHA IS BHEIIHETO (omosghghekma TPEACTABISIET COOOUM CIEACTBUE 3aKOHA

coXpaHeHus dHepruu: hv = A; + (mv2/2) —sHeprus ¢otoHa (hv) uaer Ha coBepiieHUE PabOTHI BBIXOAA
2

(Ag) M 9ACTHYHO TIEPEXOIUT B SHEPTHIO HOTOAIEKTpOoHA (MV7/2).

@DOTOHOM Ha3bIBACTCS KBAa3WMYACTHIIA, BBEICHHAS JUISI TOTO, YTOOBI OOBSCHUTH KOPHYCKYJSIPHBIE
CBOICTBA AJNEKTPOMArHUTHOTO M3iIydeHuss. DOTOHY NMPUMHUCHIBACTCS SHEPTUS € = hv ¥ UMITyIbC P =
hv/c, rne v — yacrora cBeta, C — CKOpPOCTh CBETa B Bakyyme, a h = 6,62-10‘34 Ix/c — nocmosinnas
Ilnanka. ®@OTOHBI — K8aHmbl DIEKTPOMATHUTHOTO TOJS. JDNeKmpoMACHUMHOE B63auUMOOelcmesue
OCYIIECTBIISIETCS TyTeM oOMeHa (JOTOHAMH.

doToMeTpUYecKHEe BeJIHYMHBI - CHJIA CBETa, OCBEIHIEHHOCTh, CBETOBOH IIOTOK, SIPKOCTb,
KO3 (UIIMEHT MPOMyCKaHus U KO3OPPUIIHMEHT OTPaAKESHHUSL.

D0TO03JIEKTPOHBI — JICKTPOHBI, BRIPBAHHBIC CBETOM M3 METAJUIA IIPH BHEITHEM (homoapgpexme.

®oto3ddexTom  Ha3pIBacTCA  Ipymna  SBICHWH, BO3HUKAIOMIMX TPU  B3aUMOJICHCTBUU
AIIEKTPOMArHUTHOTO HW3JY4YeHHs C BemecTBOM. Pasnmuuator BHemHHMN (GoTod(d(dekT (BhIphIBaHUE
JJEKTPOHOB M3  MeTaula MNpu  OONy4YeHHH), BHYTpeHHHH  Qorodddext  (yBerauueHue
AIIEKTPONPOBOJHOCTH  TOJYNPOBOAHUKA TPH  OO0NydyeHHH) U (OTOTAIbBAHUYECKUN  APPEeKT
(Bo3uukHoBeHne OJIC mpu oOmydeHuu p-n-nepexona). Potorddekr oOBICHSIETCS Ha OCHOBE
KBaHTOBBIX MpezcTaBieHuil. [lepByro Teoputo BHemrHero Goroaddexra cozgan A.DiHmTeiH (1905).
CM. Vpasuenue Diinwmetina ons enewnezo ghomosgpghexma.

XapakTepucTHYeCKOe pPeHmZeH06CKOe U3y4YeHue BO3HHUKACT TIPU  JOCTATOYHO  BBICOKOM
YCKOPSIIOIIEM HANpsHKeHWW Ha PEHTTEeHOBCKOM TpyOke. MexaHu3M CBOJUTCS K BBIPBIBAHUIO
AJIEKTPOHOB C BHYTPEHHUX AJIEKTPOHHBIX 000JIOUEK U K MEPEXOAY Ha ATH MECTa 3JIEKTPOHOB C APYTUX
oOosouek aroma. CHeKTp Takoro u3dydeHus JuHeiuatsiil. [losiBiseTcs Ha (QoHE CIUIOMIHOTO
TOPMO3HOTO PEHTTEHOBCKOIO CHEKTpa Kak HaOOp CHEKTpalbHBIX JHMHUNA. 3aBUCUT OT MaTepuaia
aHTUKATO/a.

XpoMaTHyecKOi MOJsIpU3auMedl  Ha3bIBACTCS COBOKYIIHOCTb  SBJIEHUW, CONPOBOXIAIOIINX
UHTEp(EepEHINIO TOISIPU30BAHHOTO CBETA (MTOSBICHUE OKPACKH dKpaHa).

qeprlM Ha3bIBACTCA UACAIU3NPOBAHHOC TCJIO, MMOMIOIIAIOIICE BCIO MAaAar0IIyI0 Ha €0 IMOBCPXHOCTH
SHEPTHIO. YCTapCBI_HCC Ha3BaHUC YCPHOTO TCJIa — a0COJIFOTHO YCPHOC TCJIO. PeannpHpie Tena He
ABJIAKOTCA YCPHBIMHU, ITOBECPXHOCTH, XOPOLIO IOrjomaromiasd CBET B BUIAWMMOM aMaIlla3OHEC, MOXKET
IIJIOXO IMOTJIoniaTh B I/IH(I)paKpaCHOM.

IddexTrom Komnrona (1923) HazpiBaeTCs yBETWYCHHUE JIIUHBI BOJIHBI PEHMEEHOBCKO20 U3JLYUeHUs.
MIPU PAaCCEHBAHHUK HA JIETKMX aTOMax (Ha MOYTH CBOOOJHBIX 3MeKTpoHax). Dddext KomnToHa nerko
OOBSCHSETCS Ha OCHOBE KBAHTOBBIX NPEICTABICHUM ITyTE€M TNPUMEHEHHUS 3aKOHOB COXpaHEHUS
SHEPTUH U UMITYIIBCA TSl CUCTEMBI «PEHTTEHOBCKUI (DOTOH + DIIEKTPOH OTIAUM.

Appexr Dapaness - BpalleHUE IUIOCKOCTH MOJISPU3ALUU JIMHEHHO MOJSIPU30BAHHOIO CBETa IpHU
IIPOXOKACHUN €r0 4epe3 BELIECTBO, IOMEIIEHHOE B MPOI0JIBHOE MarHuTHoe mnoisie. OTKpBLI SIBIECHUE
anrnuickuil  gusuk M.@Dapaneit  (1845). Dddext chirpanm BakHYIO pPOJb B YTBEPXKIACHUU
3IIEKTPOMArHUTHOM Teopuu cBeta. LLInpoko npuMeHsieTcsi B TEXHUKE U B SKCIIEPUMEHTAIBHON (QHU3HKe
(U3y4yeHHe CTPYKTYpPbI BELIECTBA).
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15. OCOBEHHOCTHU PEAJIM3ALIMA JUCHUIITIMHBI AJ151 UTHBAJIMAOB U JIMLL
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbA

B cooTBercTBHM ¢ MeTOAMYECKUMHU pekoMeHnanusMu MunoopHayku PO (yrB. 8 anpens 2014 r. Ne
AK-44/058H) B Kypce npeanoiaraeTcs UCIoIb30BaTh COIMAIBHO-aKTUBHBIE M pe(IIEKCUBHBIE METOIbI
00y4YeHHs, TEXHOJOTUU COIMOKYIbTYPHOU peabminrtanuu odydaromuxcs ¢ OB3 ¢ uenbpio okazaHus
IIOMOIIY B YCTAHOBJICHUU ITOJHOLEHHBIX MEKIMUYHOCTHBIX OTHOLIEHUH.

OOyyeHue MLl C OrPaHUYCHHBIMH BO3MOXKHOCTSMHU 3[0POBBSl OCYLIECTBIISIETCA C YYETOM
WHAUBUAYAIBHBIX MCUXO(PU3NYECKUX OCOOEHHOCTEH, a Jii WHBAIUIOB TAaKXKE B COOTBETCTBUU C
WHAUBUAYaAIbHOIN MporpaMMon peaduinTaluyd HHBAINU/IA.

JIJist JIMIl ¢ HApyUIEHHEM CJyXa BO3MOXKHO IPEIOCTaBlICHHE WH()OPMAIMK BH3YalbHO (KPaTKHMA
KOHCIICKT HeKHHﬁ, OCHOBHas1 W AOIIOJIHUTCIIIbHAsA JIHTepaTypa), Ha JICKHUOHHBIX W IPAKTUYCCKUX
3aHATHUSX  JIOIYCKAeTCsl IPHCYTCTBUE AaCCHCTEHTa, a TaK JKe, CYpPAONEPEBOAYHKOB U
TU(IOCYPIOTIEPEBOAUNKOB.

OI_IeHKa 3HAHUU CTYACHTOB Ha IPAKTUYCCKHUX 3aHATHAX OCYLICCTBIIACTCA HAa OCHOBC IMHUCBbMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, IMCbMCHHO BBINTOJIHCHHBIX NPAKTUYCCKUX SaI[aHI/If/'I.

Jokian Tak ke MOKET OBITh MpEAOCTaBiIeH B MUChbMEHHOU (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJIEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBAaHMSI K KadeCTBY HM3JIOKEHHUS MaTepuaia
(MOHATHOCTh, Ka4yecTBO pEYH, B3aMMOJCWUCTBHE C AayOUTOPHEH U T. 1) 3aMEHSIOTCA Ha
COOTBETCTBYIOIIME TPeOOBaHUS, MPEABABISIEMble K NMHCbMEHHBIM paboTaM (KauecTBO O(hOpMIICHUS
TEKCTa U CIHCKA JIUTEPATyPhl, TPAMOTHOCTh, HATMYKE WILTIOCTPAIIMOHHBIX MaTepUasoB U T.1.)

C y4eToM COCTOSIHHS 3IOPOBbSI MPOCMOTP KHHOQWIbMA C IMOCJICAYIOIIUM aHAIU30M MOXKET OBITh
NPOBEJICH JioMa (Harmpumep, P HEOOXOJUMOCTH JOMOTHU-TEIBHON 3BYKOYCHIIMBAIONICH anmnapaTypbl
(HaymrHHKHM)). B Takom ciiydae CTYIACHT MPEAOCTaBISICT NMUCHMEHHBIH aHAM3, COOTBETCTBYIOIIUN
IPEIbSBISEMBIM TPECOOBAHHSIM.

[TpomexyTouHasi aTTecTalust AJs JUIl C HAPYLIEHUSIMU CIIyXa IPOBOJUTCS B MUCbMEHHOU (popme, pu
3TOM HUCHOJIB3YIOTCS 00IMe KpUTepuH oleHuBaHusA. [Ipu HEOOXOOUMOCTH, BpeMsl MOJArOTOBKHM Ha
3a4eTe MOXKET OBbITh YBEIMUYEHO.

Jns naunm ¢ HapyumieHHeM 3peHHUsi JIONMYCKaeTcs ayAuaibHOe TMpeAocTaBieHHe WHpopmanuu
(HampuMep, ¢ UCTOJIb30BaHUEM MPOTPAMM-CUHTE3aTOPOB PEUH), a TaK K€ MUCIOJb30BaHUE Ha JICKIIUSIX
3BYKO3AMHCHIBAIOIIUX YCTPOUCTB (AMKTOPOHOB M T.A.). [lomyckaeTcss MpUCYTCTBHE Ha 3aHITHIX
accucTeHTa (MTOMOITHUKA), OKAa3bIBAIOIIETO 00YJAIONUMCS HEOOXOUMYI0 TEXHHUECKYHO TTOMOIITb.

OneHka 3HaHMHA CTYJEHTOB Ha CEMMHApCKHX 3aHATUSAX OCYIIECTBISIETCS B YCT-HOM ¢opme (kak
OTBETHI Ha BOIIPOCHI, TaK M MpakTHUeckue 3afanus). Ilpu HeoOxoauMocTH aHanu3a (uiabmMa MOKET
ObITh 3aMEHEH ONHMCAaHHEeM CUTYalluM MEXAITHUYECKOIO B3aWMOJICHCTBUA (HAa OCHOBE OIbITa
pEeCHOHJIeHTa, XYJOXKECTBEHHOW JHUTepa-Typbl M T.[.), IO3BOJIAIOIIMM OILIGHUTh CTENEHb
c(OPMHPOBAHHOCTH  HABBIKOB  BIQJECHUS METOJaMM aHaliM3a M BBIABICHHUA  CIEHUPUKU
(GYHKIIMOHUPOBAHUSI U Pa3BUTUS IICUXMKH, TO3BOJSIONIMMHM YYUTHIBAaTh BIMSIHUE STHUYECKHUX
¢dakTopoB. Ilpum mnpoBeneHHH NPOMEXYTOYHOM aTTeCTAllMd Ul JIMIl C HapylIeHHEM 3peHHs
TECTUPOBAHUE MOXKET ObITh 3aMEHEHO Ha YCTHOE coOeceloBaHue 0 BOIPOCaM.

JIuna ¢ HapylmeHHsIMH ONOPHO-ABUIraTeJIbHOI0 ammapara He HYXJalTcs B 0coObIX (opmax
IpeoCcTaBleHusl y4eOHbIX MarepuasioB. OJHAKO, C yYETOM COCTOSIHMSI 3[0pOBBbSl 4YacTh 3aHATUN
MOXeET OBITh peaJn30BaHa JAUCTAHIMOHHO (mpu mnomoum cetn «MutepHer»). Tak, mnpu
HEBO3MOKHOCTH IOCELIECHUS JIEKIIMOHHOTO 3aHATUS CTYAEHT MOKET BOCIIOJIb30BATbCA KPAaTKUM
KOHCIIEKTOM JIEKLIHU.

HpI/I HEBO3MOXHOCTH TIIOCCHICHUA TMPAKTUYCCKOr0 3aHATHUA CTYACHT MOOJDKEH MPEAOCTABUTH
MHMChbMEHHBIN KOHCIIEKT OTBETOB Ha BOIIPOCHI, TMCbMCHHO BBIITIOJIHCHHOC IMPAKTUYCCKOC 3a/IaHUC.

Joxian Tak ke MOKeT OBbITh MpefoCTaBiIeH B MUCbMEHHOW (opme (B Buae pedepata), mpu 3TOM
TpeOOBaHUS K COJEPIKAHUIO OCTAIOTCS TEMH K€, a TPeOOBAaHUS K KAaueCTBY M3JIOKEHHS MaTepuaia
(MOHATHOCTb, KauyecTBO pe4M, B3aUMOJEHCTBHE C ayquTopued M T. J) 3aMEHSIOTCd Ha
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COOTBETCTBYIOIIME TPEOOBaHUS, MPEABIBISIEMbIE K MUCHBbMEHHBIM paboTaM (KadecTBO OGOpMIICHUS
TCKCTA U CIIUCKA JINTCPATYPhI, T PaAMOTHOCTH, HAJIMYUC UJUIFOCTPALIMOHHBIX MAaTCPHUAJIOB U T.I[.).

[TpomexxyTouHasi aTTecTalus AJs JUI C HApYIIEHUSIMU OMOPHO-BUTATEILHOTO anmnapaTa IpoBOAUTCS
Ha OOIIMX OCHOBaHUSAX, NpPH HEOOXOJUMOCTH TPOIEAypa 3adeTa MOXKET OBITh peali30BaHa
JUCTAaHIIMOHHO (HampuMep, MpH MOMOIIU Iporpammsel Skype).

Jnst 3TOro mo AOroBOPEHHOCTH C MIPENOAABATENIEM CTYACHT B ONPEIEIICHHOE BPEMSI BBIXOJIUT Ha CBS3b
JUIsL TIPOBENIEHUsl IpOLEAyphl 3aueTa. B Takom ciydae 3adeT chaercsa B BHJIE coOeceloBaHUS IO
BompocaM (CM. GOpMBI MIPOBEACHUS MTPOMEKYTOUHON aTTECTAIIUH JIJIS JIUI[ C HAPYIICHUSMHU 3PCHHUS).
Bonpoc u npaktuyeckoe 3ajlaHue BEIOUPAIOTCS] CaMUM IIPEToaBaTesieM.

[Tpumeuanue: DOHABI OLEHOYHBIX CPEACTB, BKIFOYAIOIIUE THUIIOBBIC 33JlaHUS M METOJBl OICHKH,
KPpUTEPUU OLEHUBAHMS, TO3BOJISIONINE OLEHUTh pPe3yJabTaThl OCBOCHUS JAHHOW JIUCIMIUIAHBI
obyuarontumucs ¢ OB3 moryt Bxoauth B coctaB PII]] Ha mpaBax OTAEIBHOTO JOKYMEHTA.
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