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1. HEJIX U 3AJAYN OCBOEHM A JUCIIUITJIMHbI

IIe.m: H3YyYCHUA TUCHUIIJIHHDBI:

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

3apaum u3ydeHusl UCHUIIHHBI:

— WU3yYEHHE TEOpHM IO TeMaM: MEXaHHUKa, DJIEMEHTHl PEISTUBUCTCKOM MEXaHUKHU, KOJIeOaHWs U
BOJIHBI;

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

— pa3BUTHE HABBIKOB PEILLIECHUS 3aja4 M0 JaHHBIM TeMaM;

— OCBOEHHE MOCTAaHOBKU U MPOBEACHUS (PU3HUUECKUX IKCIIEPUMEHTOB;

— TOJyYyeHHUE MPAKTUYECKUX HABBIKOB [0 0OPabOTKE M MHTEPIPETALUU PE3YIbTATOB IKCIIEPUMEHTOB
B IIPOLIECCE BBIMIOJIHEHUS 1a00paTOPHBIX padoT;

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

— Ppa3BUTHE MPAKTHYECKUX HABBIKOB JIOTHYECKU BEPHO, apT'yMEHTHPOBAHO H SICHO CTPOUTH YCTHYIO U
MUCBMEHHYIO PEYb.

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

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

Jns ocBOeHUS TUCIUILTMHBI HEOOXOAMMBI KOMIETEHIIMH, COPMHUpPOBAHHBIE B paMKaxX H3y4eHUS
CICIYIOIINUX JUCIUIUINH: «MaTreMaTndecKuil aHaim3», «AHAIUTHYECKas TeoMeTpus», «JInHehHas
anredpay.

JIMCUMIUIMHBL W/HMIU TPAaKTUKH, JUISI KOTOPBIX OCBOEHHE JaHHOM IUCHUIUIMHBI HEOOXOIUMO Kak
npenuecTByouiee: «snepHas puznkay.

HucnurnnuHa uzyvaercs Ha 2 Kypce B 4 cemecTpe.

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

B pesynbrare ocBoenust OIl OakanaBpuara o0OyyarolIMHCS JOJDKEH OBJAJETh CIEAYIOIIMMU
pe3yspTaTaMi 00y4YeHUs 0 AUCIUILIUHE:

Koanl HaumenoBanue Koa n HamMeHOBaHUe HHAUKATOPA
KOMIIeTEeH LM KOMIIETEeHIINH JOCTHKEHHS KOMIIETEHIMH
YKE-1 Crioco0€eH UCIIOIb30BaTh 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI

3HAHUS €CTECTBEHHOHAYYHBIX JUCIUIUIMH, METOIbI
€CTECTBEHHOHAYYHbIX MaTeMaTUYECKOro aHalli3a U MOJIETUPOBAaHMUS,
JTUCITUTIINH, TIPUMEHSITh TEOPETUUECKOTO U IKCTIEPUMEHTAITHHOTO
METOJIBI MATEMATHYECKOTO HCCIIeTOBAHUS
aHanuza u MmojenupoBanus, | Y-YKE-1 YMmeTs: ncnosib30BaTh MaTeMaTHYECKHE




TCOPCTUUCCKOTO U
OKCIICPUMCHTAJIIBHOT'O
HUCCICIOBAaHUA B
IIOCTABJICHHBIX 3agadax

METO/bl B TEXHUYECKUX MPUIOKEHUSX,
pacCYMTHIBATh OCHOBHBIE YHCIIOBHIE
XapaKTEPUCTUKU CITy4YalHbBIX BEJIMYUH, PEIIATh
OCHOBHEIE 3aJ]a4d MAaTEMAaTHYECKON CTATUCTHKH;
peuiaTh TUIOBBIE pacYETHBIC 3a/1a4n

B-VKE-1 Bnaners: MeTotaMu MaTEMaTHYECKOTO
aHaIM3a U MOJCIIUPOBAHUS, METOJAMHU PEILICHUS
3a/1a4y aHAJIM3a U pacueTa XapaKTePUCTHK
(DU3HYECKUX CHCTEM, OCHOBHBIMHU ITPHEMAMHU
00pabOTKHU AKCIIEPUMEHTATbHBIX JaHHBIX,
METOJIaMH pa0OThI C IPUKIAHBIMH
MIPOTPaMMHBIMU TTPOTYKTaMHU

OIIK-1

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

3-OIIK-1 3nath: 0a30BbIE 3aKOHEI
€CTECTBEHHOHAYYHBIX JUCIMIUIMH, OCHOBHBIE
MaTEeMaTHYECKHUE 3aKOHBI; OCHOBHBIC (DM3HUECKUE
SIBJICHUS, TIPOIIECCHI, 3aKOHBI M TPAHUIIBI UX
MIPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX
XAMHUYECKHUX 3aKOHOB M SIBJICHUI; METOIBI
MaTeMaTU4eCKOro MOJICITUPOBAHMUS,
TEOPETHYECKOTO U KCIICPUMEHTAIIBHOTO
HCCICIOBAHUS

V-OIIK-1 YMmeTh: BEIIBIATH
€CTECTBCHHOHAYYHYIO CYIIHOCTh TIPOOIIEM,
BO3HHUKAOIIMX B X0J1¢ PO eCCHOHATIBHON
NeSTeIbHOCTH, MPUBIIEKATH JIJIS1 UX PEIICHUS
COOTBETCTBYIOIINHN (PU3UKO-MaTEMATHUECKUIA
amnmapar

B-OIIK-1 Bnagers: MaTeMaTH4eCKUM alapaToM
TUTSE pa3pabOTKH MOJIENICH MTPOLIECCOB U SBIICHUH,
pelIeHus MPaKTUYECKHUX 3a]1a4
npo¢eCcCuOHANTBHON IEATETbHOCTH; HAaBBIKAMU
WCIIOJIb30BaHUsI OCHOBHBIX O0IIe(PU3NIECKUX
3aKOHOB M MPUHIIMIIOB

4. BOCHIUTATEJBHBIN MOTEHIUAJ TUCIIUILIUHBI

Hanpasaenusi/uenun 3agaun BoCIUTAHUSA Bocnurarte/ibHbIA NOTEHIMAJ
BOCIIUTAHMS (xon) AMCHUILINH
HNuTe/iekTyanabHoe - (hopmupoBanue Hcnonp30BaHre BOCIUTATEIBHOTO
BOCIIMTAHUE KYJIBTYpbl YMCTBEHHOT'O | MOTEHIMAJa JUCIUIUINH
Tpyaa (B11) I'YMAaHUTAPHOI0, ECTECTBEHHOHAY4YHOTI0,
o0menpohecCHOHaIBHOTO U
po(heccuOHATBHOTO MOAYJIS JUIst
(dbopMHpOBaHUS KyJIbTYPbl YMCTBEHHOTO
TpyJa MOCPECTBOM BOBJICUEHHUS
CTYZICHTOB B yucOHBbIE
HCCIIEIOBATENbCKUE 3a/IaHuUs, KypCOBBIE
paloThI U Ap.
IpodeccnonanbHoe u - ¢popMupoBaHue 1. Mcnionb3oBaHMEe BOCIUTATEIBLHOTO

TPYI0BO€ BOCIUTAHHE

r7TyOOKOr0 HOHUMaHHUS
COIMAJILHOW POJIH

npodeccuu, MO3UTUBHON | 00IIenpohecCHOHATEHOTO MOTYJIS IS
Y aKTUBHOM YCTaHOBKH
Ha IIEHHOCTH M30paHHOM | OTHOIIEHUs K NMpodeccHy HHKEeHepa

HNOTCHIHAaIa JUCIHITIIINH
CCTCCTBCHHOHAYYHOI'O 1

- opMUpOBaHUS TOZUTUBHOTO




CHEINAbHOCTH,
OTBETCTBEHHOTO
OTHOIICHUS K
npodecCuoHAIBHON
NEeSATEILHOCTH, TPYAY
(B14)

(KOHCTPYKTOPA, TEXHOJIOTa), IOHUMAaHUS
€e COLMANBHOM 3HAYMMOCTH U POJIU B
o0I1ecTBe, CTPEMIICHUS CIIEIOBATh
HOpMaM MTPOECCHOHATTLHON ITUKH
MIOCPEJICTBOM KOHTEKCTHOTO O0yUYCHHS,
peIIeHHsI TPAKTHKO-OPHEHTUPOBAHHBIX
CUTYaIlMOHHBIX 33]a4;

- (hopMUpOBaHHSI YCTOMYUBOTO HHTEPECA
K Ipo(heCCHOHATTBHON IEATEIILHOCTH,
CIOCOOHOCTH KPUTHYECKH,
CaMOCTOSITENIbHO MBICIUTh, TOHUMATh
3HAYMMOCTb MTPOPECCHU TIOCPEICTBOM
OCO3HAHHOT'O BbIOOpa TEMaTUKHU
MIPOCKTOB, BBHIITOJIHEHHS TPOCKTOB C
Noceyomei myoImayHon
Npe3eHTAIMel Pe3yJIbTaTOB, B TOM YHUCIIE
000CHOBaHHMEM MX COLUAIBHON U
MPaKTUYECKON 3HAUNMOCTH;

- (hopMupOBaHHS HABBIKOB KOMAaHTHOMN
paboThI, B TOM YHCIIC PeaTr3aluu
Pa3IMYHBIX TPOSKTHBIX poJIeH (Juaep,
UCTIOJIHUTEIIb, aHAJIMUTHUK U TIP.)
MIOCPEJICTBOM BBITTOJTHEHHUSI COBMECTHBIX
MIPOCKTOB.

2. Ucnonp30BaHK€e BOCIUTATEIBHOIO
MOTEHIMAJA TUCIIUILTHHBI
«IKOHOMUYECKHE U MPABOBHIC OCHOBBI
MEIUIUHCKON AEATEIBHOCTIY,
«IKOHOMUYECKHE U MPABOBBIC OCHOBBI
PO ECCUOHAIBHON JESTEIHHOCTH,
«YnpaBieHue, oprauu3anus u
TUTAHUPOBAHKE TIPOM3BOJICTBAY H JI.
JUTSL:

- (hopMUpOBaHHSI HABBIKOB CHCTEMHOTO
BUJICHUS POJIU ¥ 3HAYUMOCTH
BbIOpaHHOM Mpodeccuu B COLUANIbHO-
HKOHOMHUYECKUX OTHOLLIEHUSX Yepes
KOHTEKCTHOE 00yUYeHune

5. OFBEM JUCHUIIVIMHBI B 3BAYETHBIX EJJUHUIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BBIJAEJEHHBIX HA KOHTAKTHYIO PABOTY

OBYYAIOIIUXCA C HNPEINOJABATEJIEM

(II0 BHUIAM 3AHATHH) U HA

CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCS

Bup padorsl

KoanuecTBo 4acoB Ha BUJI
padoThI O ceMecTpaM:

KonTakTHas padora o0yuyaromuxcsi ¢ npemnojgasarejiemM

AyIMTOpHBIE 3aHATHS (6ce20) 96
B Tom unce:
JeKyuu 32
npaKkmuyecKue 3aHsImusl 32
(u3 Hux 6 hopme npakmuueckou n002omoeKu)
J1a60pamopHble 3aHAmusl 32




(u3 Hux 6 popme npakmuyeckoil nOO20MOBKIL)

HpOMe)KyTO‘lHaﬂ aTTeCranusa

B ToM uucie:

9K3aAMeH 54
CamocrosiTesbHasi padoTa 00y4aKOLIMXCH
CamocTosiTeibHasi paboTa o0yuawummxcs (6cezo) 66
Bcero (uachr): 216
Bcero (3aueTHble eIUHUIIBI): 6
6. COAEP’KAHUE JAUCHUIIJINHBI, CTPYKTYPUPOBAHHOE no TEMAM
(PABJEJIAM) C VYKA3AHMEM OTBEJIEHHOI'O HA HHUX KOJHUYECTBA

AKAJTEMAYECKHX YACOB 1 BUJIOB YYEGHBIX 3AHATHIA

6.1. Pazoenvt oucuuniunvl u mpyooemMKOCHb RO 6UOAM YUEOHBIX 3AHAMUI (8 AKAOEMUUECKUX

yacax)
Henens| Ne HaumenoBanue pa3jesia /TeMbl AU CHUIIIMHBI Buabl yuedHoii padoThl
n/n
Jlex|IIp|JIa6|Bueayn|CPO
1-4 |1. |KoJieGaHHsI H BOJHBI 8 18] 8 - 20
1 |1.1.|KunemaTuka rapMOHHYECKUX KOJeOaHuii 1]71]1 - 4
2 |1.2.|CBo6GoaHbIE 3aTyXat0lHe KOJIeOaHus 1 11]1 - 4
2 |1.3.|BemyxneHHble KoneOaHus 2 1212 - 4
3 |1.4.|PacnpocTpanenun BOJNH B YIPYroii cpesie 2 | 2] 2 - 4
4 |1.5.|DHepreTudeckne XapakTEPHCTUKU BOJIH 2 | 2] 2 - 4
5-10 |2. |OnrTnka 8 | 8| 8 = 20
5 |2.1.|MnTepbepennms cBeTa 1 (1)1 - 4
6,7 |2.2.|dudpaxuus ceera 1 (1)1 - 4
8 2.3.|lTonsipuzanus cBera 2 |22 - 4
9  |2.4.|BzaumopeiicTBUE SIEKTPOMATHUTHEIX BOIH C BEIECTBOM 2 |22 - 4
10 |2.5.|TennoBoe U3yyeHHEe KOPIMYCKYISIPHBIX CBOMCTB 2121 2 - 4
W3JIyYeHust

11-16 |3. |ATomHas ¢u3nka 16 |16 | 16 - 26
11 |3.1.|DnemenTapHas O0OpOBCKasi TEOPHsI aTOMa BOJOPOJa 2 |22 - 3
12 |3.2.|BonHoBBIE CBOMCTBA MUKPOYACTHIY 2 12| 2 - 43
13 |3.3.|DnemMeHTHI KBAaHTOBON MEXAHUKH 2 1212 - 4
14  |3.4.|YpaBuenune [llpenunrepa 4 1414 - 4
15 |3.5.|AToM BogopoJa ¥ BOJOPOIOTIONOOHBIC aTOMBI. ATOMBI 4 14l a - 4

IEIOYHBIX 3JIEMEHTOB
16  [3.6.|Cnun snexTpoHa. MHOTOSJIEKTPOHHBIE ATOMBI 2 | 2] 2 - 4
16 |3.7.|AToM B MATHHTHOM TIOJIE 2 122 - 4
Hroro 3a 4 cemectp 32 132 32 - 66
Bcero: 32 132 32 - 66




Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue 3ansamus / cemunapsl, Jlab — nabopamopmuvie 3aHAMUA,
Bueayo — eneayoumopnas xkonmaxmuas paboma, CPO — camocmosmenvnas paboma ooyuarouuxcs,
11 — npaxmuueckas no02omogka.

6.2. Cooeprcanue oucyuniunsl, CHpyKmypuposantoe no pazoeaam (memam)

Jlexyuonnwiii Kypc

Henenn No HaumenoBaHue pasjaeia Conepranue
/TeMbl JUCIUIIITHHBI
1-4 |1. |Kose0aHus U BOJHBI
1 1.1.|Kunemarika Konebarenpubie nprkenus. CoOCTBEHHBIC, BRIHYKICHHBIE
FApMOHIYECKIX rapamMeTpuieckue kojaeodanus. ABTOKOIcOaHMS.
KOIeGanmii I'apmonnyeckue kosebanust. AMIUIUTY/A, 4acToTa, (asa,

nepuos Kosuebanuil. OnpeneneHue aMIuIMTy sl 1 Gasbl
rapMOHUYECKUX KOJIeOaHM N3 HAYaIbHBIX YCIIOBHA.
[IpencraBnenyre rapMOHMYECKOr0 KoaeOaHHsl ¢ IOMOLIbIO
BEKTOPHOM AMarpaMMbl.

2 |1.2.|CBoGoamsbIe 3aTyxaromue Crnoxenue xonebaHuil 01HOro HanpaBiaeHus. buenus.
KoJe6anus CrnosxeHue B3aMMHO NEPIEHAUKYIISIPHBIX KOJIEOaHUH.
Ourypsl Jluccaxy.

2 |1.3.|Bomyxzaennbie kone6anus || apMOHIYCCKHil ocuuuitop. KBasuynpyras cuia.
VYpaBHeHHE rapMOHUYECKOI0 ocUMIUIsITOpa. Mainbie

KoJe0aHusl CUCTEMBI OKOJIO MOJIOKEHUS PABHOBECHS.
DHeprusi rTapMOHUYECKOT0 OCIIWIIIATOpa. Maremarnueckuit
1 GU3HYECKUN MasITHUKU.

3 |1.4.|Pactipoctpanennn BosH B | Y PABHEHHE COOCTBCHHBIX 3aTyXAIOIINX FaPMOHHYCCKIX
yIpyroit cpeze Kosie0aHUH, ero peleHue. Anepuoanyeckoe IBUKEeHHE.
XapakTepUCTUKU 3aTyXaloIEero rapMOHUYECKOT 0
OCLMJIIATOPA: aMIUIUTYAA, Hepuol, KO3 UIIMEHT
3aTyXaHus, JOTapu(PMUIECKHIA JEKPEMEHT 3aTyXaHHs,
BpeMs penakcaivu. JJoOpoTHOCTb.

4 1.5.|Dnepreriucckue VYpaBHeHME BBIHYKJACHHBIX KOJIEOAHUM, €r0 pelIeHue.
XapaKTEPUCTHKH BOJIH Iepexoanslil nporecc. AMIIIUTY/Aa U HadalbHas (asa
BBIHYKJICHHBIX KOJIeOaHUM. SIBIeHNe pe3oHaHca.
AmmuiutyaHble U (a3oBble pe30HaHCHBIE KpHBble. CBs3b
JTOOPOTHOCTH € TTapaMeTpaMH Pe30HAHCHOU KPUBOM.

5-10 (2. [OnTuka

5 2.1.|Untepdepenms cBeta I'maBHBIe STanbl pa3BuTUs puznuecKkux Teopuii. CBeToBas
BosiHa. CBeToBoil BekTop. [lokazaTens mpenomiieHusl.
3aKOHBI TEOMETPUUECKON ONTUKH. OnTHYECcKas AJIMHA MYTH.
[Tpunnnn @epma. opmyiia TOHKON JIMH3BIL.
HNHTeHcnBHOCTE cBeTa. ECTECTBEHHBIN U MTONSPU30BaHHBIN
CBET.

6,7 |2.2.|ludpaxums ceera Wnrtepdepennus. [punnun [oiirenca. SInenue
uHTephepeHIINN KOrepeHTHBIX BOJIH. [IInpuna
MHTEPPEPEHITUOHHBIX MOJIOC U PACCTOSTHUE MEXKIY HUMHU.
KorepentHocts. Crioco0b! HaOM01eHUS HHTEPHEPEHITUH
ceera. 3epkana Openens. bunpuzma Openens.
WuTepdepenius npu oTpaxxeHUH OT TOHKHX ITUIEHOK.
[Tonoce! paBHOW TONIIHMHBI M PABHOTO HAKJIOHA.
WuTephepomerp MaiikenbcoHa.

8 |2.3.|Homstpusanus cBera [Mpunnmn I'roiirenca-®penens. Andpakuus Openens u
mudpakuus GpayHrodepa.




9  (2.4.|BzaumoneiicTBue 3onbl @penens. Judpaxuus Openens oT KPyrioro
3IIEKTPOMATHHTHBIX BOJIH ¢ |OTBEPCTHSA M KPYTyioro skpana. Jingpaxuus Ppaynrodepa
BEIECTBOM oT menu. MHoromyuesas uatepdepenuus. JuppakunoHHas

pewierka. Jlucnepcus U pa3pelaronmas cuiia
Tu(pakunOHHON pemeTku. udpakiust peHTTeHOBCKUX
nydeir. @opmyna bparros-Bynsda. [Tonstue o ronorpadumu.

10  |2.5.|TemwnoBoe usnyueuue Ionspusaropsel. 3akoH Mamoca. CTeleHb NOIApU3aALUH.
KOPITYCKYJISPHBIX cBojicTs |H10APH3ALNA IIPH OTPAXKEHUU U IIPETOMICHHH. 3aKOH
H3ITyYCHUS bprocrepa. Ionspusanus npu ABOMHOM JIy4EIPETOMIICHUH.

OOBIKHOBEHHBIN M HCOOBIKHOBEHHBIH JTy4n. Bpamenue
iockoctu nossipuzanmn. dddext Keppa.
11-16 |3. |AtomHas ¢pu3HKa

11  [3.1.|Dnementapras GopoBckas |3AKOHOMEPHOCTH B aTOMHBIX CHieKTpaX. CHEKTpajlbHbIC
Teopus aToMa Bogiopoga  |CCPHH BOJIOPOIHOIO aToMa.

12 |3.2.|BonHoBEIE CBOICTRA Cnekrpansnbie TepMbl. @opmyna bansmepa. OnbITh 110
MHKPOYACTHIL paccesnuro X-nmyden. Snepnas monens aroma. Popmyiia

Peszepdopna. OnbiT Opanka-I'epra. [loctymnarsr bopa.
OnemeHTapHast 60pOBCKasi TEOPHs aTOMa BOJIOPOJIA.

13 [3.3.|9neMenTEI KBAHTOBOI I'unoresa ne bpoityid. DKciepuMEHTAIBHOE 10KA3aTENbCTBO

MEXaHUKH BOJIHOBBIX CBOWMCTB MUKpo4acTull. OnbIT J[3BUCCOHA U
Jxepmepa. udpakuus snektponos. OnbiT bubepmana,
Cymkuna u @abpukanra. KopryckynsipHO-BOJIHOBOI
nyanu3M. COOTHOIIEHUE HEOIIPEIETICHHOCTEN .

14  |3.4.|Ypasuenue Llpemunrepa |I110cKas BoiHa ne bpois. BonHoas byHKIH.

CraTtucTuieckuil XapakTep KBaHTOBOM MEXaHUKHU.
CBenieHus U3 TEOPUU ONEPATOPOB. SIBHBIN BUJ ONIEPATOPOB
BOKHEHIINX IMHAMUYECKUX NepeMeHHbIX. [IpuHnmn
cynepno3uiuu coctosinuid. [loctynaTel KBaHTOBOM
MeXaHUKU. Beruncienue cpenero 3HaueHus pusnyeckon
BEJIMYUHBI. BhIpOXKAEHHbBIE COCTOSIHUSL. Y CIIOBUS, IPU
KOTOPBIX HECKOJIBKO (PU3MYECKUX BEJIMYMH MOTYT UMETh
OIIpEJICJIEHHBIE 3HAUYEHUS B OTHOM COCTOSIHHU.

15 |3.5.|ATom Bogopona u [110THOCTB BEPOSITHOCTH U MIJIOTHOCTH TOKA BEPOSTHOCTH.
BOJIOPOZOIIOI00HBIE YacTrna B 66CKOHEYHO IIyOOKO# 0THOMEPHOMI
aTOMBIL. ATOMBI IIIeJIouHbIX |[TOTCHIHATBHOM simMe. [Ipoxoknerne yactuiy yepe3
3JIeMEHTOR NOTEeHIUaNbHbIA Oapbep. TyHHEennpoBaHue.

KBanToBOMeXaHn4ecKoe 00BSICHEHNE XOJI0IHOH (110JIeBOM 1
aBTO3JIEKTPOHHOM) AMHCCHH, & -pacniafa. CKaHUPYIOMIHH
TYHHEJIbHBIA MUKPOCKOII. KBaHTOBBINM rapMOHUYECKHM
OCLAJUIATOP.

16  [3.6.|Crn sexrpoHa. KBaHTOBO-MeXaHNYECKOE ONMCAHUE BOAOPOJA U
MHOT03/ICKTPOHHBIE BOJIOPOIONOA0OHBIX aTOMOB. KBaHTOBBIE 4MCIIa AIEKTPOHA
ATOMEI B atoMe. Cxema ypoBHeH. BO3ZHUKHOBEHNE CIIEKTPAIIBHBIX

cepuii. Toku B aroMax. MarHuTHBI MOMEHT aTOMa.

16 |3.7.|Atom B MarauTHOM mome | ATOMBI IIEIOYHBIX JIEMEHTOB. OCHOBHBIE PE3YIIBTATHI

KBaHTOBON MEXaHUKH IS HIEIOYHBIX YJIEMEHTOB.
CrekTpaibHbIE 3aKOHOMEPHOCTH.
IIpakmuueckue/cemunapckue 3ansamus
Hepneas e HaumeHoBaHue pasjaesa Conepsanmue
/TeMbl 1M CHHILJIHHbI
1-4 |1. |Koseb6aHus M BOJTHBI




1.1.

Kunematuka
FapMOHI/I‘IeCKI/IX
KoJIeOaHuit

Koneb6arenbublie nemxenusi. COOCTBEHHBIE, BHIHYX/ICHHBIC
napameTpudeckue konedbanus. ABTOKoneOaHus.
["apmonnueckue konedanusi. AMIUTUTY/a, 4acToTa, ¢asa,
nepuo konedanui. Onpesenenue aMImnTy bl U (hasbl
rapMOHUYECKUX KOJeOaHHH U3 HA4YaIbHbIX YCIOBHIA.
[IpencraBienne rapMOHUYECKOTO KOJIeOaHuUs C TOMOIIBIO
BEKTOPHOM AvarpaMMbl.

1.2.

CBoOoiHBIC 3aTyXaroImue
KoseOaHus

CrnoxeHue Konebanuii oqHOTO HanpaByieHus. bueHus.
CrnoxeHne B3auMHO TepIEHINKYISPHBIX KOJICOAaHUH.
®urypsl Jluccaxy.

1.3.

BBIHY)K,I[CHHBIG KoJIeOaHMs

I"apmonunueckuit ocumsuisitop. Ksazuynpyras cuna.
VYpaBHEeHHE rapMOHUYECKOT0 OCHMIUIsITOpa. Masbie
KOJIEOAHHUSI CUCTEMBI OKOJIO TIOJIOKEHHUSI PABHOBECHS.
OHeprusi rapMOHUYECKOI0 OCUUIUIATOpa. MaremaTuiecKui
U QU3NUECKUI MAITHUKH.

14.

Pacnpocrpanenuu BoJIH B
yIpyrou cpene

VpaBHEeHHE COOCTBEHHBIX 3aTyXAIOMINX TAPMOHHYECKHX
KOJIeOaHMi, ero penreHne. AnepruoJuyecKoe IBIKCHHE.
XapaKkTepUCTHKH 3aTyXaIOLIEro rapMOHUYECKOTO
OCIMJILITOpA: aMILUTUTY/a, TIepruo, KO3 pupeHT
3aTyXaHusl, JJIorapu(MHUCCKUIl TEKPEMEHT 3aTyXaHHs,
BpeMs penakcanuu. JJoOpoTHOCTb.

1.5.

9HepFeTI/IquKI/IC
XapPaKTCPUCTHKHU BOJIH

VYpaBHEHNE BBIHYXJICHHBIX KOJICOAHHI, €T0 perieHue.
[TepexonHblii mpouecc. AMIUIMTYIa M HadainbHas Qasza
BBIHYK/ICHHBIX KOJIcOaHUU. SIBIeHNe pe3oHaHca.
AMIIUTYAHBIE U (a30BbIe Pe30HAHCHBIE KpuBbIe. CBA3h
JIOOPOTHOCTH C MapaMeTpamMu pe30HAHCHOW KPUBOM.

5-10

Ontuka

.|AaTepdepennns crera

['maBHBIC ATanbl pa3BuTHs pu3ndecKkux Teopuid. CBeToBast
BosiHa. CBeroBoii BekTop. [lokazarens npeaomieHus.
3aKOHbI reoMeTpruYecKor onTuku. OnTuyeckas JinuHa
nyty. [Ipuannn ®depma. @opMyiia TOHKOW JIUH3HIL.
NHTeHcuBHOCTH cBeTa. ECTECTBEHHBIN U NOJISIPU30BAHHBIN
CBET.

6,7

2.2.

Hudpakius ceeta

Wntepdepenuus. [Tpunun [oiirenca. SIBinenne
uHTep(epeHN KorepeHTHbIX BosH. [upuna
UHTEPPEPEHIIMOHHBIX MTOJIOC U PACCTOSIHUE MEXKIAY HUMHU.
KorepentHocTs. CriocoOb! HabMI01eHUS MHTEPhEPEHLINN
ceta. 3epkana @penens. bunpusma Openens.
WnuTepdepenius npu oTpaxkeHUH OT TOHKUX IJICHOK.
ITos10CHI paBHOM TOJIIMHBI M PABHOT'O HAKJIOHA.

2.3.

Honapmamm CBCTa

[Tpunuun [Noilirenca-®penens. Audppaxus Openens u
mudpakuus OpayHrodepa.

2.4.

B3aumonaeiictBue
3JI€KTPOMAarHUTHBIX BOJIH C
BEIIECTBOM

3onbl Openens. Audpakuus OpeHenst oT Kpyrioro
OTBepCTHS U Kpyrioro skpana. Judpakuus @paynrodpepa
oT 1menau. MHoroxyueBasi HHTepQepeHIIHs.
JudpaxknuonHas pemerka. Jucnepcus u paspemaromnias
cuiia 1udpakMoHHOM pemeTku. {udpakuums
penTreHoBckux ydeit. Dopmyna bparros-Bymnsda.

10

2.5.

TenoBoe n3iyuenue
KOPIYCKYJISIPHBIX CBOMCTB
U3ITyYEHUS

[Tonstpuzatopsel. 3akon Mantoca. CTeneHp noJisipu3aliu.
[Tonsipu3anys npu OTPaKEHUHU U TPEITOMIICHUHU. 3aKOH
Bbprocrepa. [lonspuzanus npu I1BOMHOM JIyYETPETOMIIEHUH.
OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIN JTyuu. Bparenune
iockocT nomsipuzanun. Iddext Keppa.




11-16 |3. |AromHuas ¢pu3znka

11 |3.1.|2nemenTapHas 60poBCKast 3akon Kupxroda. PaBHOBECHas TIIOTHOCTH SHEPTUU
TeopHus aToMa Bojiopoga  |M3MYUCHHS. ®opmyna [lnanka.

12  13.2.|BonnoBBIe CBOMCTBA 3akon Credana-bonbimana. KopmyckynspHsie cBoicTBa
MUKPOYACTHIL uznyueHus. @orospdext. Onsir bore. PoToHbl. DPdext

KomnroHa.

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

14  |3.4.|Vpasuenue lllpexunrepa | CrekTpanbubie Tepmbl. Dopmyina banbmepa. OnbITel 110

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

15 |3.5.|Arom Bogopona u I'unoresza ne bpoiinsa. DkcriepuMeHTaIbHOE J10Ka3aTeNbCTBO
BOZIOPOIONOI00HBIE BOJIHOBBIX CBOMCTB MHKpoudacTull. OnbIT [[3BHCcCcOHA 1
aToMbl. ATombl menounsx |JUKepMepa. Judpakuus snekrponos. COOTHOLIEHHE
3IIEMEHTOB HEOIPEeICHHOCTEH.

16  [3.6.|Crun sekrpoHa. [110THOCTB BEPOATHOCTH U IUNIOTHOCTH TOKA BEPOSTHOCTH.
MHOTO3/IEKTPOHHBIE YacTrua B 66CKOHEUHO IITyOOKON OJJTHOMEPHOM
ATOMBEI noTeHIHMaIbHOM siMe. [IpoxokaeHne yactui yepes

NOoTeHUMaIbHbIN Oaprep. TyHHenupoBanue. KBaHTOBbIN
rapMOHUYECKUIN OCIMILIATOP .

16 13.7.|ATom B MaruuTHOM mote | KBAHTOBO-MEXaHMUYECKOE ONKUCAHUE BOAOPOJA U
BOJIOPOJIONIOA00HBIX aTOMOB. KBaHTOBBIE UKCIIa JIEKTPOHA
B aToMe. Cxema ypoBHel. BO3HUKHOBEHUE CIIEKTPAIbHBIX
cepuil. Toku B aTomax. MarHUTHBIM MOMEHT aToMa.

Jlabopamopnvie 3ansamus

Hepnens|Ne |HaumeHoBaHMe pa3jiesia /TeMbl JHCHHMIIJIHHBI Copep:xxanue
1-4 |1. |KoneGaHusi U BOJHBI
1 1.1.|Kunematuka rapMOHMYECKUX KOJIEOaHHH
2 1.2.|CBoOoiHBIE 3aTyXaoIue KoneOaHus
2 1.3.|BeinykaeHnbie KosebaHus
3 |1.4.|PacnpocTpaHeHuM BOJH B YIIPYroi cpene
4 |1.5.|DHepreTnyecKkue XapakTepUCTUKU BOJH
5-10 |2. |OnTtmka
5 |2.1.|UnTepdepenmus cBera
6,7 |2.2.|Andpakuus cBera
8 |2.3.|Ilonsipu3anus cBera
9  |2.4.|B3anmMoseiicTBHE JIEKTPOMArHUTHBIX BOJIH C BEHIECTBOM
10 [2.5.|TenyoBoe n3ay4eHHE KOPIYCKYIISIPHBIX CBOWCTB M3JIy4EHHSI
11-16 |3. |Aromuas ¢u3uka
11 |[3.1.|OnementapHas 60pOBCKas TeOpHs aTOMa BOJOPOa
12 |3.2.|BonHOBBIE CBOICTBA MUKPOUYACTHI]
13  [3.3.|DmemMeHThI KBAHTOBOW MEXaHUKHU
14  |3.4.|Ypasuenue llIpenunrepa
15 |3.5.|AtomM BOJIOpO/Ia U BOJOPOAOIIO00HBIE aTOMBI. ATOMBI IIETOYHBIX
HJIEMEHTOB




16 |3.6.|Cnun snekTpoHa. MHOTORJIEKTPOHHBIEC aTOMBI

16 |[3.7.|ATOM B MarHuTHOM IIOJIE

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

1. JlaGoparopHblii MpakTHKyM 10 Kypcy «OO6mas dwusuka», paszaen «KomebaHus u BOJHBD / MO
penakmueit Kygepsisoro C.U., Jleckunoit H.H. — O6uunck: AT, 2009.

2. JlaGopatopHbIii TpakTUKyM 10 Kypcy «O6mas ¢usukay, pasznen «KomebaHus u BOJHBDY / TOJ
penakmueit TposaoBa M.M. — O6HUHCK: UATD, 1998.

3. I'ypbuu A.®. Metonuueckne yka3aHHsl K BBITIOJIHCHHIO JJAOOPATOPHBIX paboT mo Kypey «Oomas
¢uzukay. — O6uunck: UATD, 1999.

4. Pyxmsana H.A., IIpokypat T.D., CtankoBckuii A.1O. JIabopatopHsIil mpakTUKyM 110 Kypcy «Oo01mast
dusukay, paznen «AtomHas ¢pusuka». — Ooannck UATI, 2005.

5. KapmanoB ®.U., bpeisranos A. JlabopatopHslii mpakTUKyM 10 Kypcy «O0mas ¢usuka» (pasgen
«ATtomHas pusukay). — Oouunck UATD, 2015.

6. Pyxmama H.A., Makcumymkuna A.B. JlaGopaTopHblli MpakTHKyM 10 Kypcy «OOmas ¢uznkay,
pasznen «Ontuka». — O6uunck: UATO, 2014.

8. ®OHJ  OHEHOYHBLIX CPEACTB JUIsI IIPOBEJEHMSI TEKYIIEH ©
IMPOMEXYTOYHOU ATTECTAIIUUA OBYYAIOIIUXCA 11O JUCHUIIJIMHE

8.1. Ceéa3b mesncoy hopmupyemvimu KomnemeHyuamMu u hopmamu KOHmMPOJsa UX 0C60EHUs

Ne | KoHTposmmpyembie NHaukaTop A0CTHKEHHS HanMeHoBaHMe OLIEHOYHOT'0
n/n pa3aeJibl (TeMbl) KOMIIETeHIU U CpeAcTBa TeKyLIel u
AUCIHILIMHBI MPOMEKYTOYHOM aTTeCTAMHI
Tekymas arrectanus, 4 cemecTp
1. Koaeoanus n 3-OIIK-1, Y-OIIK-1, B-OIIK-1 | KomiokBuym
BOJIHBI 3-VKE-1, V-VYKE-1, B-YKE-1
2. Onrtuka 3-OIIK-1, Y-OIIK-1, B-OIIK-1 | KonTpoabHas paboTa
3-VKE-1, V-YKE-1, B-VKE-1
3. AToMHas pu3nKa 3-0OI1K-1, Y-OIIK-1, B-OIIK-1
3-VKE-1, V-YKE-1, B-VKE-1
IIpomexyTouHas aTTecTanus, 4 cemecTp
OKk3aMeH 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 | Dx3aMeHalOHHBIA OHIET
3-VKE-1, YV-VKE-1, B-VKE-1

8.2. Tunoswvie KonmpoapHble 3a0aHUA WU UHbIE MAMEPUATBL, HEOOXO00UMbLE 0714 OUEHKU 3HAHUIL,
YMEHUI U HABLIKO8, XAPAKMEPUYIOULUX IMANBL (POPMUPOBAHUA KOMNEMEH YU

@OHJT OLEHOYHBIX CPEJCTB IO JAUCLUUIIMHE O0O0ECIeYMBAEeT IMPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yibTaToB 00yueHHs (KOMIETEHIMHA M MX WHAMKATOPOB) MOCPEICTBOM MEPONPHUSATHI TeKyled u
IIPOMEKYTOYHOM aTTECTalH 110 TUCHHIIINHE.

OI_ICHO‘-IHBIC CpcacTBa MNIpUBCACHLI B HpI/IJ'IO)KCHI/II/I «®DOoH] OILIEHOYHBIX CpCaACTB».

8.3. Memoouueckue mamepuanst, onpeoensawujue Npoueoypbl OUCHUBAHUA 3HAHUIL, YMeHUI,
Haevlk086 u (unu) onvima OeAMENIbHOCHU, XaAPAKMEPUIYIWUX Imanvl Gopmuposanusn
KomnemeHuui

Hrorosas arreécraiva 1Mo  AUCHUIUIMHE  SABJIACTCA  HUHTCTPAJIBHBIM  IMOKA3aTCJIEM  KaucCTBa
TCOPCTUUCCKUX U MPAKTHUYCCKUX 3HAHWI 1 HABBIKOB o6yqa10mnxc;1 110 JUCHUIIIIMHE U CKJIaAbIBACTCA
N3 OLICHOK, IMMOJTY4YCHHBIX B XO/I€ TeKyHIeI)'I u HpOMe)I(YTOLIHOI;'I arTecranuu.
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Texymias arrectanusi B CEMECTpe IMPOBOIUTCS C LENbI0 OOECIEeYeHUs: CBOEBPEMEHHOW OOpaTHOM
CBSI3H, JUISI KOPPEKIMK 00YUeHHsI, aKTUBH3AIMHI CAMOCTOSTEIIbHON pabOThl 00yYarOIINXCS.

HpOMC)KYTO‘-IHaH arrecCTanusd npcAHasHa4YCHa JJId 00BEKTHBHOIO TOATBCPIKACHUA KW OLCHUBAHUA
JAOCTUTHYTBIX PE3YyJIbTATOB 06yLICHI/I$I II0CJIC 3aBCPUICHUA U3YUYCHUSA JUCIUITIINHEBIL.

Texyias aTTecTanus OCyIIECTBISETCS /1Ba pa3a B CEMECTP:

e xouTpodbHasg Touka Ne 1 (KT Ne 1) — BeicTaBnsiercss B RJIEKTPOHHYIO BEIOMOCThH HE IO3/IHEE 8
Helenu ydeOHoro cemectpa. BkirouaeT B ce0si OLCHKY MEpPONPUATUN TEKYIIEro KOHTPOJIS
ayIUTOPHOM M CAMOCTOSTEILHON pabOThl O0OydYarIerocs 10 pa3aeiaM/TeMaM Yy4eOHOM
JUCHUILIMHEL ¢ 1 o 8 Henemto yueOHOro cemecrtpa.

e xoHTposbHas Touka Ne 2 (KT Ne 2) — BeICcTaBisieTCs B JICKTPOHHYIO BEJOMOCTh HE To3/aHee 16
Helenu ydeOHOro cemectpa. Bkitouaer B ce0si OLIGHKY MEPOINPHATHN TEKYIIETO KOHTPOJIS
ayIUTOPHOM M CaMOCTOSITENIbHOM paboThl oOydaromierocs 10 pas3jelaM/TeMaM Yy4eOHOM
JUCHUILTUHEI ¢ 9 1o 16 Henemo yueOHOro cemectpa.

Pe3ynbrathl Tekymel U IpoMEXYyTOYHOM aTTecTalliu MOJBOMAATCA MO ILIKaje OalIbHO-PEeUTUHIOBON
CHUCTEMBI.

Tan peMTHHIOBOM cHUCTEMBI / Henenn Bann
OueHo4yHoOe CpeaCTBO Mty Maxcimym

Texymasi aTTecTanus 1-16 36 60
KouTtpoJsbHas Touka Ne 1 7-8 18 30
Konnokeuym 7 18 30
KountposbHas Touka Ne 2 15-16 18 30
Koumponvnas paboma 16 18 30
IIpomexyTouHas aTTecTanus - 24 40
DK3aMeH -

DK3amenayuonnvlil buiem - 24 40
HUTOI'O no aucuuIInHe 60 100

* MUHHMMaIbHOE KOJIMYECTBO OAJIJIOB 33 OLIEHOYHOE CPEJICTBO — ITO KOJMYECTBO 0OAJUIOB, HAOpaHHOE
oOydJarmuMcsi, TP KOTOPOM OIEHOYHOE CpPEACTBO 3aCUMTHIBACTCS, B MPOTUBHOM Cllydae
06yqa101111/11‘/'1csl AOJDKCH JIMKBUIAUPOBATH MOABHUBIIYIOCA aKaACMHUYCCKYIO 3aJO0JPKCHHOCTD IO TeKYHIGI\/JI
WIM TIPOMEXYTOYHOM arTrecTanuu. MUHUManbHOE KOJUYECTBO OAJIJIOB 32 TEKYIYIO aTTeCTaluio, B
T.4. OTACJIBHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, U MPOMEKYTOUHYIO aTTecTanuio cocrapiser 60%
OT COOTBETCTBYIOIINX MaKCUMAIbHBIX OAJIOB.

CryneHT cuuTaeTcsl aTTECTOBAHHBIM IO pa3fielly, 3a4eTy WM 3K3aMeHy, €Clii OH HaOpay He MeHee
60% OT MakcUMaJIbHOTO OaJlia, MPeayCMOTPEHHOTI0 pabodel mporpaMMoii.

CtyneHT MOXeT OBITh aTTECTOBaH IO UCUMIUIMHE, €CIU OH aTTeCTOBAaH MO KaXIOMY pasneny,
3aueTy/9K3aMeHy U ero CyMMapHbIi 0al cocTaBisieT He MeHee 60.

Onpeodenenue donycoe u wimpagos

Bonychl: moompuTenbHble 6aIbl CTYIEHT MOXKET MOJIyYUTh K CBOEMY PEHTHHIY B KOHIIE CEMecTpa 3a
NPUCYTCTBUE Ha JIEKUUAX, NPAKTHUUECKUX U JIAOOPATOPHBIX 3aHATUSAX W AKTHBHYIO M PETYISPHYIO
paboTy Ha 3aHATHSIX.

bonyc (mpemuanbHble Oayibl) HE MOXET MpEBBILIATh 5 0ayuioB, BMeCTe ¢ OaulaMu 3a TEKYIIYIO
aTTecranuio — He 6onee 60 OanoB 3a cemectp.

8.4. lllkana ouenku 00pazo6amenbHbIX 00CMUNCEHUT

Wrorosas aTTectanys Mo AUCHUIUIMHE olleHnBaeTcs 1o 100-0ayuibHOM 1IKaie U MpeACTaBIsSeT CyMMY
6au10B, 3apabOTaHHBIX CTYAECHTOM IIPHU BBHIMOJIHEHUH 33JJaHUN B paMKax TEKYILIEH M MPOMEKYTOUHOM
aTTecTaluuu
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Cymma Ouyenka no Ouenka | Tpebosanus K ypoeHio oceoenus yueonou
oannoe 4-x bannvHoll WiKale ECTS OuUCUUNTUHDL

OneHka «OTJINYHO» BBICTABIISETCS CTY/AEHTY,
€CJIM OH IIYOOKO U MPOYHO YCBOWII
IIPOrpaMMHBII MaTepuall, UICUEPIbIBAIOLLE,
NOCJIEIOBATEIBHO, YETKO U JIOTUYECKU

90-100 5- «omauunoy/ «3aumenoy A o
CTpPOIHO €ro u3jaraeT, yMeeT TeCHO
YBSI3BIBATH TCOPHIO C MPAKTUKOM, HCITOJIB3yeT
B OTBETE MaTepual MOHOTpapHUECKOU
JUTEPaATyPhI

85-89 B O1neHKa «XOpOIIO» BBICTABISCTCS CTYACHTY,

€CITM OH TBEPJIO 3HACT MaTepHall, IPaMOTHO U
4 - «xopowoy/

0 CYLIECTBY M3JIaraeT ero, He JOIycKas
«3aumeno» .
75-84 C CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC

70--74

65-69 D OHeHKa «YHAOBJICTBOPUTCIIBHO» BBICTABJISICTCA
CTYACHTY, €CJIM OH UMCCT 3HAHHUA TOJIBKO

OCHOBHOT'0O MaTepuasa, HO He YCBOWII €ro
JIeTaliel, TONyCKaeT HETOYHOCTH,
HEJOCTAaTOYHO MPaBUIIbHBIE (POPMYITUPOBKH,
HapyIIEHUs JOTHYECKON
MOCJIEIOBATEIBbHOCTH B U3JI0KEHUU
IPOrpaMMHOTO MaTepHraia

3-
«V00871eMEOPUMENbHOY/
60-64 «3aUmeHo» E

OneHka «HEey10BJIETBOPUTEIBLHO
BBICTABIISICTCS CTYIEHTY, KOTOPBINA HE 3HAET
3HAYUTEIBHON YaCTH MPOTrPaMMHOTO

2 - Marepuaia, J0MyCcKaeT CyIIeCTBEHHbIE

0-59 «HEey0061emeopuUmMensHoy/ F omnOku. Kak npaBuio, orieHka

«He 3aUmeHO» «HEYJIOBJIETBOPUTEIHHO» CTABUTCS
CTY/IEHTaM, KOTOPbIE HE MOT'YT NPOJOKUTh
oOydeHue 6e3 JOTOTHUTENbHBIX 3aHATHN 110
COOTBETCTBYIOLIEH TUCIMIIIIMHE

9. IEPEUEHD QCHOBHOFI U JONOJHUTEJIBHON YYEBHOH JIUTEPATYPHI,
HEOBXOJIUMOM 1JIs1 OCBOEHUS JTUCHUAILINHBI

OnTuka

@) OCHOGHaA yueOHasn numepamypa:

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

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

3. CagenbeB N.B. Kypc oOmieii puszuxu. B 5-u 11. Tom 4. Bonubl. Ontuka. — M.: Jlans, 2011.
(OBC Jlans, http://e.lanbook.com/).

4. CagenbeB U.B. Kypc oOmieit ¢pusuku. B 3-x 11. T.2. DnexTpuyecTBoO U MarHeTu3M. BosHBI.
Onrtuka. — M.: Jlanb, 2009 - 2011. (2 ax3., OBC Jlaus, http://e.lanbook.com/).

0) Oononnumenvhan yueonan a1umepamypa:

1. Cusyxun J[.B. O6muii kypc pusuku. Tom 4. Onruka. — M.: @uzmatiur, 2002. (3BC Jlans,
http://e.lanbook.com/).

2. CagenweB U.B. Kypc oOuieit pusuku. Kuura 4. — M.: ACT, 2002. (200 3k3.).
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http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/

AToMHas1 pu3nKa
@) OCHOGHAA yueOHan numepamypa:

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

2. Hponos U.E. 3amaun nmo obmel ¢usmke. — M.: "JlabopaTopus 3Hanmii" (panee "BMHOM.
Jlaboparopus 3nanuit"), 2014. (3bC Jlans, http://e.lanbook.com/).

3. Hponos N.E. 3agaun no kBantoBoi dusuke. — M.: "JlabopaTopus 3Hanuit" (panee "BMTHOM.
Jlaboparopus 3uanuii"), 2013. (3BC Jlans, http://e.lanbook.com/).

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

5. CagenweB U.B. Kypc o6mieit ¢pusuku. B 5-u 11. Tom 5. KBanToBas ontuka. AToMHas Gusnka.
®dusnka TBepaoro Tena. dusnka aTOMHOTO siApa U AJIeMeHTapHbIX dactuil. — M.: Jlans, 2011. (OBC
Jlans, http://e.lanbook.com/).

6. CapenbeB M.B. Kypc o6mieit pusuku. B 3-x t1. T.3. KBantoBas ontuka. ATomMHas (u3uka.
®usznka TBepaoro rena. PuznMka aTOMHOIO sApa U IeMeHTapHbIX yactull. — M.: Jlanp, 20011. (OBC
Jlans, http://e.lanbook.com/).

0) oononnumenvHasn yueonas numepamypa:

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

2. Hponos N.E. KBantoBas ¢usuka. OcHoBHbIe 3akoHBL. — M.: "JlaGopaTopus 3HaHuil" (paHee
"BUUHOM. Jlabopatopus 3nanuii"), 2010. (OBC Jlans, http://e.lanbook.com/).

3. CagenwseB U.B. Kypc ob6meit ¢usuku. B 3-x t1. T.3. KBantoBas ontuka. AToMHas ¢u3MKa.
®usznka TBepAoro tena. GusKMka aTOMHOTO sApa U AIeMeHTapHbIX yactull. — M.: Jlans, 2007. (OBC
Jlans, http://e.lanbook.com/).

10. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM
CETU «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOIUMbIX JIJA
OCBOEHMUSA JUCIIAITJIMHBI

1. DrexkTpoHHO-OHOIMOTEUHas cucTema Ib00oKs.ru [Dnektponnsiit pecype] — URL: http://ibooks.ru/.

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

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

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

S. Hentp nndopmanmonHo-0nbaroTeyHoro odecrneueHus yaeoHo-HayqHou nesrensanocta HUAY

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

11. METOOAUYECKHUE YKA3AHUSI JJII OBYYAIOUIMXCSI MO OCBOEHMIO
JUCHUTJIMHBI

Bun yuebHbIX Opranu3zanus 1eATeIbHOCTH CTYJEHTa
3aHATUHA
Jlexuusa Hanucanne KoHCHEKTa JEKIMH: KpaTKo, CXEMaTU4YHO, I[0CIEI0BATEIHHO

(uKCUpOBaTh OCHOBHBIE IOJIOKEHUS, BBIBOJBI, (OPMYIHUPOBKH, OOOOIIEHUS;
MOMeuaTh Ba)KHbIE MBICIH, BBIIEISATH KIIIOUEBBIE ClIOBA, TepMUHBL [IpoBepka
TEPMHUHOB, NOHATUN C MOMOILBIO SHUUKIIONEINM, CIOBape, CIPAaBOYHUKOB C
BBIIIMCBHIBAHUEM TOJKOBaHUM B TeTpags. OO003HAUUTH BOMPOCHI, TEPMHHBI,
MaTepuas, KOTOPBI BBI3BIBAET TPYAHOCTH, MOMETUTh W IONBITATHCS HANTH
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OTBET B peKOMeHAyeMoW nauteparype. Eciam camocrosiTenbHO HE yAaeTcs
pazobparbCcsi B Marepuaie, HeoOXoauMo chOpMYIHMpOBaTh BOMPOC U 3a/1aTh
MPENO0IaBaTelI0 Ha KOHCYJIbTAllMU, HA TPAKTUYECKOM 3aHSITHH.

[IpakTruueckue [IpopaboTka paboueii mporpaMMel, yaensis 0co00e BHUMaHUE LESIM U 3a/1a4am,
3aHATUS CTPYKTYpE M COJACPXKAHUIO JUCUUILTUHBI. KOHCIEKTUpOBaHME HMCTOYHHKOB.
PaGota ¢ KOHCIIEKTOM JIEKLIUi, TOJTOTOBKA OTBETOB K KOHTPOJIBLHBIM BOIIPOCAM,
MPOCMOTP PEKOMEHAYeMOW JmTeparypbl. PemieHue pacueTHoO-rpaduuecKux
3a/IaHMI, penIeHue 3a7a4 1o aIrOpUTMYy U Jp.

KonTponbsHas 3HAKOMCTBO C OCHOBHOM M JIOTIOJHUTEIBHOW JUTEPATYpOH, BKIIOUYAS
paboTta CIpaBOYHbIE W3JAaHUSA, 3apyOCKHbIE HCTOYHUKHU, KOHCIIEKT OCHOBHBIX
MOJIOKEHUH, TEPMHUHOB, CBEICHUU, TpeOYyIOIMUXCS s 3alOMUHAHUS U
SIBJISIFOLIMXCSI OCHOBOIIOJIATAIOIIMMHU B 3TOU TEME.

KosmokBuym PaboTa ¢ KOHCIIEKTOM JICKITUH, MOATOTOBKA OTBETOB K KOHTPOJILHBIM BOITPOCAM.
[Toaroroska k [Ipn moAroToBKE K 3K3aMeHy (3a4eTy) HEOOXOAMMO OPHUEHTHPOBATHCS Ha
JK3aMEHY KOHCIIEKTHI JIEKIINI, PEKOMEHIYEMYIO JINTEPaTypy.

12. MIEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJIOTHM, HCHOJB3YEMBIX IIPU
OCYHIECTBJIEHUMN OBPA3OBATEJIBHOI'O MNPOLECCA 1O JAUCIUIIJIMHE,
BKJUIIOYASA NEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA 1 THO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINUMOCTHN)

Hcnonp3oBanne nHGOPMAITMOHHBIX TEXHOJIOTHH MPHU OCYIIECTBICHUH 00pa30BaTEIbHOIO Mpolecca 1Mo
JTUCHUIIIIMHE OCYILECTBISACTCS B COOTBETCTBUM C yTBEpKIeHHbIM [lonoxkeHuem 00 DIEKTPOHHOM
uH(popMalnoHHO-00pa3oBarenbHOM cpene UATO HUAY MUDU.

OnekTpoHHas cuctema ympaBieHus oOydenuem (LMS) wucnons3yercss s peanuzanuu
00pa3oBaTeNPHBIX NPOTPaMM MHpPU OYHOM, JUCTAHIIMOHHOM M CMEIICHHOM pEXHME OOydYeHHS.
Cucrema peanusyer Clenyole OCHOBHbIE (DYHKIUH:

1) Co3aHue 1 yrpaBJieHUE KJIACCaMH,

2) Co3aHue Kypcos,

3) OpraHu3anus 3alucH yJaiuxcs Ha Kype,

4) [TpenocraBnenue nocTyna K yueOHbIM MaTepuanam JUisl ydaiuxcs,

5) [TyOnukarus 3aqaHui 7151 Y4€HUKOB,

6) Orenka 3ajaHuil y9anuxcsi, MPOBeICHNE TECTOB M OTCIICKUBAHUE TIporpecca 00yICHHs,
7) Opranuzaius B3auMOJIHCTBHS Y4aCTHUKOB 00pa30BaTeNbHOTO MpoIiecca.

Cucrema HHTCIpHUPYETCA C OOMNOJHUTCIbHBIMU CCPBUCAMU, O6€CH€‘~II/IBaI-OHII/IMI/I BO3MOXXHOCTb
UCTOJIb30BAaHUSl TAKMX (YHKUUH Kak pabouuii KajeHIapb, BUAEO CBsSI3b, MHOTIONOJb30BATEIbCKOE
peAaKTUpOBaHUE JOKYMEHTOB, CO3JAaHHE (OPM ONMPOCHUKOB, NHTEPAKTHBHAS JOCKA JJIsi pUCOBAHUS.
ABTOpH3aIMs M0JIb30BATENCH B CUCTEME OCYIIECTBIISAETCS MOCPEICTBOM KOPIOPATUBHBIX aKKayHTOB,
MPUBS3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuens ungopmayuoHHbIX MEXHOIOZUIL

[Ipu ocymecTBIeHUH 00pa30BATENBHOTO Mpollecca MO TUCIUIUIMHE HCIONB3YIOTCA ClEAYIoIIne
nH(pOpPMAIIMOHHBIE TEXHOJIOTHH:

— MOPOBEACHUE JEKIUN U MPAKTUYECKUX 3aHITUI C UCIIOJIb30BAaHUEM CIIANI-TIPE3CHTAIUN;

—  HCHOJIb30BaHUE KOMIIBIOTEPHOTO TECTUPOBAHUS,

— OpraHm3aliys B3auMOJICUCTBUS C O0YUAIOIIUMHUCS MTOCPEICTBOM dJIeKTpoHHOM moutsl u DMOC.

12.2. Ilepeuenv npozpammnozo obecneuenus

— PepmaxTop npesenranuii Microsoft PowerPoint;
— bBpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JloxanwHas KOMIIBIOTCPHAs CCTh U raobanpHas ceTh MHT CPHCT.
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12.3. Ilepeuenv unghopmayuoHubIX CRPABOUHBIX CUCHIEM

JlocTyn K 5JEKTPOHHBIM OHMOJIMOTEUHBIM pecypcaM M JJIeKTpoHHOU Oubnmmoteunon cucreme (DBC)

OCYIIECTBISICTCS TOCPEACTBOM CIIEMHUAIBHBIX pa3fesioB Ha odunuaabHoM caiite UATD HUAY

MU®DU. ObecnieueH 10CTyM K 3JIEKTPOHHBIM Kataimoram oubnuorexku MATD HUAY MUOU, a taxxke

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

JIOTOBOPOB € TpaBooOjIafaTensiMi y4eOHOM U y4yeOHO-METOIUYECKOW JIUTEepaTyphl, METOAMYECKHX

OoCOOHUI:

1) Nudopmanmonnsie pecypcesl Cetnn Koncynerant Ilmroc, www.consultant.ru (undopmarus
HOPMAaTUBHO-TIPAaBOBOTO  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTHI);

2) DNeKTpOHHO-OUOIMOTEeUHAS cucremMa HUAY MHUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I121DBN=BOOK&Z
211D=&P21DBN=BOOK;

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

4) OnekTpoHHO-O0ubroreunas cucrema BOOK.ru, www.book.ru;

5) ba3el qaHBIX «INEKTPOHHO-O0MOIMoTeuHas cucrema elibrary» (ObC elibrary);

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

7) ba3b1 nanHbIX «OnekTpoHHas OubaroTeka Texandeckoro BY3a» www.studentlibrary.ru;

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

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

13. OIMCAHUE MATEPHAJIbHO-TEXHUYECKOMN BA3bl, HEOBXOJIUMOM ]
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIJIMHE

AyIUATOpPHBIN (OH HHCTUTYTA

Yyebnas nadoparopus "Konebanus u BoIHBI"
VYuebnas naboparopus "Ontuka u aToMHasi pu3uKa'.
bubnuoreunsiit poHI MHCTUTYTA

NS

14. UHBIE CBEJEHUS U (MJIN) MATEPUAJIBI

14.1. Ilepeuenv o00pazoeamenvHblX MEXHONO0ZUU, UCHOTBIYEMBIX HPU  OCYU{ECHBIeHUU
o0pazoeamenvHo20 npoyecca no OucCyunIuHe

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

14.2. @opmul opeanuzayuu camocmoamensvHoll padomosl odyuarouwuxca (memol, blHOCUMbBLE ONA
CamMoCmoamenvHo20 U3YYEeHUA; 60NPOCHL  ONA  CAMOKOHMPONA; MUNOGble 3A0AHUA O
camonpoegepku)

1. N.A.CaBenneB. Kypc obmieit pusuku. Tom 3. Ontuka. ATomHas ¢pusnka. Or3nka aTOMHOTO A1pa U
3JIEMEHTapHBIX YacTHIl. M.(DOTOHBI U UX CBOWCTBA,,cTp.444-452).

2. N.A.CaBenneB. Kypc obmeit ¢puzukn. Tom 3. Ontuka. AtomHas ¢usnka. @ru3nka aTOMHOTO siapa U
AIIEMEHTAPHBIX YaCTHIL. M.(BONIPOCH Il CAMOIIPOBEPKH).

14.3. Kpamkuii mepmunonocuuecKuil cnoeaps

ABTOKoOJIEOAHUSI — OTO He3aTyXawilue KoiledaHus T1Ooj] JEHCTBUEM TOCTOSIHHOW  CHIIBI.
Hesaryxaromue kojebaHusT B aBTOKOJICOATEIBHOW CHCTEME TOJISPKHBAIOTCS 3a CYET HMCTOYHHKA
SHEPruM, MOAKIIYAEMOT0 B HY)XHBIE MOMEHTHI BPEMEHH K KojeOaTelbHON cuctemMe (MasTHUKY,
KOoJieOaTeIbHOMY KOHTYPY W TIp.) 4Yepe3 KiamaH, PeryJupyroIIfuil TOCTYIJIEHHE SHEPTUH B ITY
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cucrteMy. Ponb kiamaHa MOXXeT UrpaTh, aHKEPHBIM MEXaHU3M B yacax, paguoiamiia, TPaH3UCTOp U

np.bueHnsAME Ha3bIBaeTCs PE3yNIbTAT CIOKEHHS IBYX KOJeOaHUH OJIM3KHX MO YacToTe (01 = M2),

MMEIOIINX OJMHAKOBYIO aMIUIUTYJy M MPOUCXOJSAIIMX B OJIHOM HampaBjieHUU. bueHus uMeroT BUA

CUHYCOHMJBI C MEIJICHHO MEHSIOLIEecsS aMIuTuTy 0. BbIHYKIeHHBIMU KOJeOaHUSMU Ha3bIBAIOTCA

He3aTyxarolme KoJieOaHus TOoJA JCHCTBHEM MEPUOAMYECKH MEHSIOMEHCS BBIHYXIAIOIEH CHIIBL.

AMIuTyaa u (asza BEIHYXKACHHBIX KOJIeOaHHUI 3aBUCAT OT YaCTOThI BBIHYKAIOMIEH CHUJIBI (CM. TaKKe

Pe3onanc).

KonebGanusi, amrmumryna KOTOpbIX C TEYEHHEM BpeMeHH yMmeHblnaercs. [lpuumHa 3aryxaHus

00yclaBIuBaeTCs CHUJIaMu, TOPMO3SIIUMU JBUKECHHUE.

Konebanus — 370 nmepuoanyecKu MOBTOpSOIIMEcs IBIKeHUs. KonebaHus, ONMMChIBAeMbIE 3aKOHOM

cuayca X = A sin (ot + @) wim kocuHyca X = A C0S (ot + @), Ha3BIBAIOTCA TapMOHUYECKHMHU.

Benuumna, crosmias moa 3HaKOM rapMoHudeckoi (yHkimu (ot + @), Ha3wpiBaeTcs Qas3oi;

Ha3bIBACTCSI KPYroBOW (MJIM ITMKIMYECKON) 4YacTOTOM; (¢ — HavdanbHOW (pa3oit. Komebanus pasHoit

MIPUPO/IBI OMMCHIBAIOTCSI MATEMAaTUYECKH COBEPILIEHHO OJMHAKOBO.

Koapduunentom 3aTyxaHusi Ha3blBaeTCsd BEIWYHMHA, XapaKTEPU3YIOIIAas CKOPOCTh YObIBaHUS

aAMIUTMTYIBI 3aTYXaOMUX KOJICOaHWH. AMIUTHTY/AA OMPEACIIIeTCs SKCIOHCHIIMATBHBIM MHOXKHUTEIIEM

e™™. Uem Gosbliie 0, TeM OLICTPEE 3aTyXAIOT KOJIEOAHHS.

JlorapudmuueckuM  JEKPEMEHTOM  KOJICOAaHWS  HA3bIBAaCTCS  HATYpalbHBIA  Jorapudm  IBYX

MOCIIEA0OBATEIbHBIX AMILTUTY/] 3aTyXaIOIIEr0 KOJIeOaHus.

MarteMaTu4ecknii MASTHUK - MEXaHUUYECKas KoJjeOaTelbHasi CUCTEMA, COCTOAIIAs U3 MaTepUaIbHON

TOYKH, MOJIBEIICHHOW HAa TOHKOW, HEBECOMOM M HEPACTSKUMOI HUTU WIM Ha HEBECOMOM CTEpP)KHE B

noysie cwi TsbkecTH. llepwon Manmbix KoseOaHW MaTEMaTHYECKOTO MAasTHUKA HE 3aBUCUT OT

aMIUTUTYBI U onpenensercs o gopmyne: T = 2ml/g.

Mexanuueckue KosiebaHusi - oOOJajaronive NEpPUOAMYHOCTHIO OTKJIOHEHUS Tejaa OT IOJIOKEHHUS

paBHOBecus. Bo3OyxaeHHe He3aTyXaloluX MEXaHHMYECKUX KOJNeOaHW MPOUCXOAUT MyTeM

BO3/ICICTBUS Ha KOJEOATENbHYIO CUCTEMY ITOCTOSIHHOM MJIM IEPEMEHHOM CHJIBI.

Pe3oHaHcoM Ha3bIBaeTCs SBIIEHUE PE3KOTO BO3PACTAaHUS aMILTUTY/bI BHIHYKICHHBIX KOJIEOaHUN Tpu

COBIAJICHUU YaCTOTHl BBIHYXKJAIOIIEW CHUJIbI M YaCTOThl COOCTBEHHBIX KOJI€OaHMI KoyieOaTeabHOM

CHUCTEMBI.

@urypsl Jluccaxy — pe3ynbTaT CIOKEHUS IBYX MEPICHIUKYISIPHBIX K0/eOaHuUll, YaCTOThl KOTOPBIX

OTHOCSITCSL Kak Lieble yncia. durypel MOKHO MONYyYUTh Ha 3kpaHe ocuumtorpada. Ipocteitmeit

durypoit Jluccaxxy SBISETCS OKPYXKHOCTb, KOTOpas IIOJy4daeTcss TP  CJIOXEHUU JBYX

MEPIEeHIUKYISAPHBIX KOJICOaHHH OAMHAKOBON YaCcTOTHI M aMILTUTY/bI, CABUHYTHIX MO (ha3e Ha /2.

®du3nueckuil MasTHUK - aOCOJIOTHO TBEPJIOE TEJIO, MMEIOIIEe OCh BpalieHus. B monie TAToTeHHs

bu3nYeCKUit MaITHUK MOXET COBEPIIATh KOJICOAHHs OKOJIO TIOJIOKEHUSI PAaBHOBECHS, TIPU ITOM Maccy

CHUCTEMBbI HENb3S CUUTATh COCPENOTOUYCHHOW B OnHON Touke. llepuon koneGanmii ¢puznueckoro

MasTHHKA 3aBUCUT OT MOMEHTA MHEPIIUH TEJIA U OT PacCTOSHUS OT OCH BPAILEHUs 10 LIECHTPa Macc.
«OnTuka»

AOCOJIIOTHBII OKa3aTe b MPeJIOMJIeHHs] CBETA - OTHOIIIEHHE CKOPOCTH CBETA B BaKyyMe K (pa3zoBoi

CKOpPOCTH CBETa B JaHHOM cpene. AOCOMIOTHBIA IMOKa3aTelh MPETOMJICHHS CBETa IMOKAa3bIBAET BO

CKOJIBKO pa3 CKOPOCTh CBETa B BaKyyMe OOoJIbIlle CKOPOCTH CBETA B JAHHOU Cpefie.

AHAIU3aTOP MNOJSIPU30BAHHOI0 M3JY4YeHHS - YCTPOMCTBO, C TOMOIIBIO KOTOPOTO MOXKHO

00HapYXUTh MOJOXKEHHUE MIOCKOCTH Nosipuszanuu ceera. CM. Taxxke [lonapuzamop.

Buaumoe uzinydeHue - SJIEKTPOMATHUTHOE H3JIyYEHHE, BBI3BIBAIOIIEE 3PUTEIHHOE OIIYIIEHUE U

3aHMMaromiee ydactok crekrpa or 380 mo 780 HM. CBeToBBIE H3IIydy€HHUS pPa3IMYHBIX YacTOT

BOCITPUHUMAIOTCS YE€JIOBEKOM KaK pa3HbIC IIBETA.

I'eomeTprueckas onTuka - pa3aes ONTUKH, B KOTOPOM M3YYaIOTCSl 3aKOHBI paCIIPOCTPAaHEHHUS CBETA B

MPO3pAavYHbIX Cpelax, OCHOBAHHbIE Ha MPEJCTABICHUU O c8emosbix ayuax. OCHOBHBIMU 3aKOHAMU

2eomempudeckol ONMuKY SIBISIFOTCS:

- 3aKOH NPAMOTUHELIHO20 PACNPOCMPAHEHUs. C8ema,

- 3aKOH He3A8UCUMDbIX CEEMOBbIX NYUKOE;

- 3aKOH OMPAXNCEeHUs;

- 3aKOH NPenoOMIeHUSL.

BosHoBasi onTuka - pazien onmuku, U3YYArOUTUN SBICHUS, B KOTOPBIX TPOSBIISIETCS BOJHOBBHIE
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CBOIICTBa cgema.

Tonorpagusi — crnoco® momydeHUs: OOBEMHBIX H300pPKEHHWH TMPEAMETOB Ha (HOTOTUIACTUHKE
(romorpamme) mpH MOMOIIM KOT€PEHTHOTO W3NMy4eHus jazepa. ['onorpamma ¢Quxcupyer HE camo
n300paxKeHue MpeaMeTa, a CTPYKTYpy OTPaKEHHOM OT HEro CBETOBOM BOJIHBI (€€ aMIUTUTYAY U (aszy).
Jlyist TIoJTydeHust TOJI0rpaMMbl HEOOXOUMO, 4TOOBI Ha (OTOrpaUUECKYI0 TUIACTUHKY OJHOBPEMEHHO
MOTIalIi J1BA KOTEPEHTHBIX CBETOBBIX Iy4yKa: MPEAMETHBIN, OTPaKEHHBIII OT CHUMaeMOro o0beKTa, u
OTIOPHBIN — MPHUXOIAIINN HETTOCPEACTBEHHO OT Jiazepa. CBeT 000uX MyYKOB HHTEPPEpUpyeT, Co31aBast
Ha MJIACTUHKE YepeOBaHHE OYEHb Y3KHMX TEMHBIX U CBETJIBIX MOJIOC — KapTHUHY MHTepdepeHnuu. Ha
SKCIIOHUPOBAHHOM TakuM O00pa3oM U MPOSIBICHHON IUIACTUHKE OTCYTCTBYET Kakoe-JIu0o
n300pakeHue, HO €ro B 3alIM(POBAHHOM BHJIE COJCPKHUT CUCTEMa UHTEePPEPEeHIIMOHHBIX mmoioc. Ecnu
rojorpaMMy TMpPOCBETHTb, KaK JWAalO3UTHB, JA3epHBIM CBETOM TOW € 4YacTOThl, 4TO ObLIa
UCTIOJIb30BaHa MIPU 3aIUCH, BOSHUKHET «BOCCHAHOBIEHHAS 20]102PaAMMA» — 00BEMHOE H300paKeHne
CHSITOTO MPEIMETA, CJIOBHO BUCAIIETO B MPOCTpaHCTBE. MeHsAS TOUKY HaOIIOACHHSI, MOXKHO 3arsiHyTh
3a MpeIMeTHl Ha MIEpBOM IUIaHE U YBUJETh JIETalld, paHee CKPBIThIE OT B3risaa, CBET, MPOXO/s CKBO3b
CUCTEMY YepHO-OeNbIX MOJOC TOJOTPaMMBbI, HCHBITHIBACT TUGPAKIUIO U BOCIPOU3BOIUT BOJHOBOU
GpoHT, HcxoauBIIUH OT cHsITOro peameta. Cm. Takke Koecepenmuocmeo.

JIBoiiHOe JiydemnpesiOMJIeHHe - Pa3/BOCHUE CBETOBOIrO Jiyda MPHU MPOXOXKIACHUM 4Yepe3 ONTHYECKU
AQHU30TPOIHYIO CpPENy, BO3HHUKAIOIIEE BCIEICTBHE 3aBHCHMOCTH IOKA3aTels MPEOMIICHHUS CBETa OT
ero mnoispu3anuu. B 0JHOOCHOM [BOSKONMPETOMIISIONIEM KpHCTalUle, HAmpUMep, B KpHCTaslie
WCIIaH/ICKOTO IINaTa, MaJarolldii Jyd CBETa paculeluisieTcs Ha JBa Jyda, OOBIKHOBEHHBIH U
HEOOBIKHOBEHHBIN, UMEIOLIUE PAa3HBbIE noKa3amenu npeiomieHus U IoIsIpU30BaHHbIE B ABYX B3aUMHO
NEePIEHANKYIISPHBIX TUIOCKOCTSIX.

Jucnepcusi cBeTa — 3aBUCUMOCTH (pa30BOM CKOPOCTH CBETA OT YACTOTHI (MJIH JITMHBI BOJIHBI).
Jucnepcusi moKa3areJisi NpeJIOMJIEHUs — 3aBUCHMOCTD MTOKa3aTesl MPEIOMIICHHS N OT YacTOTHI V.
JNudpakunoHHasi pemieTka - ONTHYECKOE YCTPONCTBO, HMeolIee OOJbIIoe YHUCIO IIejei,
pa3aeNeHHbIX HEMTPO3pauyHbIMU MTPOMEKYTKAMHU, HAa KOTOPBIX MPOUCXOAUT Audpakuus cBera. OOBIYHO
TudpakMOHHAs pelieTka MpeCTaBiIsieT CO0OM COBOKYMHOCTh OOJIBIIOTO 4YHCIa MapauielbHbIX
IITPUXOB OJMHAKOBOW IIMPHUHBI, HAHECEHHBIX Ha MPO3PAYHYI0 WMJIM OTPAKAIONIYI0 MOBEPXHOCTH Ha
OJIMHAKOBOM PACCTOSIHUU JPYT OT apyra. JAudpakiuoHHas peuieTka sBiIseTcs OCHOBHBIM 3JIEMEHTOM
MHOTHX CIIEKTPAJIbHBIX IPHOOPOB.

Judpakuus cBeTa - OTKJIOHEHHE OT 3aKOHOB T€OMETPUUYECKON ONTUKH, BhIpaxkaroleecs B OTHOAHUU
CBETOM MaJIbIX mpensaTcTBuid. Jndpaxmust HabmoaeTcst mpy pacrpoCTPaHEHUH CBETA B CPEJE C PE3KO
BBIPQXEHHBIMU HEOTHOPOJAHOCTSIMH.

3akon bprocrepa yrBepknaer, 4To NpU MAJCHUM CBETA HA JUAJIEKTPHUYECKOE 3€PKajo IO YIIIOM,
TAHT€HC KOTOPOTO PaBEH OTHOCUTEILHOMY HOKA3AmMeNio NpeloMieHus BTOPO Cpebl IO OTHOIICHHUIO
K TIEPBOW, OTPAXEHHBIH Jyd OYAET IOJHOCTBIO TOJSIPU30BAaH B IUIOCKOCTH, MEPIEHAUKYISPHON
TUIOCKOCTH MaJIeHUS

3akon Kupxroda yrBepkmaer, 4To OTHOIICHUE u31yuamenbHOCmu TO00To (HEYepHOro) Teia K
KOX((UIIMEHTY MOTIIONICHNs €CTh BEIHYMHA OAMHAKOBAs JUISl BCEX TEN U paBHAS MU3JIy4aTeIbHOCTH
YEepHOTO TeJla MPUIaHHON TeMITepaType.

3akon JleHapaa — OIMH U3 3aKOHOB BHEWIHETo ¢homosgghexma: >Heprusi (POTOINEKTPOHOB HE
3aBHCUT OT HHTEHCHBHOCTH CBETA, & 3aBHCUT TOJIBKO OT YaCTOTHI.

3akon Mamoca - ¢Qusnueckuil 3aKoH, COIJIaCHO KOTOPOMY HMHTEHCHBHOCTH CBETOBOW BOJIHBI,
NpoIIeANeH norapuzamop WM ananuzamop, TPOMOPIHOHANBHA KBaJpaTy KOCHHYCAa yria MEXIy
TUIOCKOCTSIMU TJIaBHBIX CEUEHUH MOJSpU3aTOpa U aHAIU3AaTOPA.

3aKoH He3aBHCHMBIX CBETOBBIX NMYYKOB - TOCTYJaT T€OMETPHYECKON ONTHKH, B COOTBETCTBHH C
KOTOpBIM: PacripocTpaHeHne BCSIKOTO CBETOBOT'O IyYKa B CpeZie HE 3aBUCHT OT TOTO, €CTh JIU B ATOM
cpezie Apyrue MyYKH CBETa UK HET.

3aKkoH oTpaskeHUs] CBeTa - 3aKOH, ONpPENENSIONMN B3aMMHOE pPACHOJOXKEHHE INPH 3epKaTbHOM
OTPKEHHUH TMAJafoNIer0 W OTPAXEHHOTO Jy4el, a TakkKe MEepHeHIUKYISApa, BOCCTAHOBICHHOTO K
IpaHUIle pa3jena IBYX cpell B TOUKE MageHus: 00a Jiyya U MepreHUKYIsIp JIexar B 0JTHON IIIOCKOCTH;
YTOJI TIAJICHHSI PABEH YTIIy OTPaKCHUSI.

3aKkoH mNpesIOMJIEHHsI CBeTa — OJMH U3 3aKOHOB I€OMETPUYECKOH OINTHKH, COTJIACHO KOTOPOMY
NaIalOIINHA JTyd, JIyd TPETOMIICHHBINA U MIEPIIEHANKYISAP, BOCCTAHOBIICHHBIN B TOYKE TaJleHHs JTyda K
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IpaHULE pa3jziena ABYX Cpell, JeXKaT B OAHOM MJIOCKOCTH; OTHOLIEHUE CUHYCA YIJIa MMaJ€HUs K CUHYCY
yrijla OpeJoOMIIEHHsS] €CTh BEJIMYMHA MOCTOSHHAS JUIsl JAHHBIX JBYX CPEI U paBHas OTHOCUTEIbHOMY
MOKA3aTeNI0 MPEIOMIIEHHs] BTOPOW Cpellbl 1O OTHOIIEHHUIO K nepBoil. CM. Takke [ eomempuueckas
ONnMmuKa.

3aKOoH NPSAMOJHMHEHHOI0 PpAacNpoOCTPaHEeHUs CBeTa - IIOCTyJaT I'€OMETPUYECKON ONTHKH, B
COOTBETCTBUU C KOTOPBIM B OJHOPOAHOM CpEAE CBET PaCHpOCTpPaHSACTCS MNPSMOIMHEHHO. 3aKOH
IPSIMOJIMHENHOTO PACIIPOCTPAHEHMSI CBETA SIBJISIETCS CIEACTBUEM npunyuna Pepma.

3akoH cMelleHMsl YTBEpXKAAeT, YTO [UIMHA BOJHBI, HAa KOTOPYI NPUXOAUTCS MAKCUMYM
CHEKTPAJIbHOM TIOTHOCTH U31yyamensHocmu, 0OpaTHO MPOMOPLUUOHATIbHA a0COMIOTHON TeMIieparype,
T. €. MAKCUMYM M3JIy4YEHHs] CMEIIACTCs MPHU IMOBBIIICHUU TEMIIEpaTypbl B 00JIaCTh 00jee KOPOTKHUX
BOJIH.

3akon Crepana-boabuMaHa yTBEPXKIAET, 4YTO U3TYUAMENbHOCMb YEpHO2O0 meld TPSIMO
MPONOPLMOHANIbHA YETBEPTON CTENEHH a0COTIOTHOM TeMIEPaTypHhI.

3akon CrosleToOBa — OJMH W3 3aKOHOB BHEIIHETO @omodghgpexma: (HOTOTOK HACHILICHHUS IMPSIMO
MIPONOPLUOHAIIEH CBETOBOMY IMOTOKY.

M3iyyaTesIbHOCTBIO HA3bIBAETCS IOJIHASI MOILIHOCTH (HAa BCEX YACTOTax U 110 BCEM HAIpPABICHUSIM)
M3JIy4EHHS] C €JUHULBI MOBEPXHOCTU HArperoro tena. M3mydaTenbHOCTh 3aBUCUT OT TEMIIEpaTypbl
TeNa W OT KOX(PQHUIMEHTa TOTJOmeHUs ero noBepxHocTu. Crapple Ha3BaHUS JTOM BETUYHUHBI —
SHEpreTHYecKas CBeTUMOCTh WIIU JIyueucIyckarelnbHas crnocoObHocTs. CM. Takke 3axkon Cmegana-
bonvymana.

HNHuTepdepenuust cBeTa - ONTUYECKOE ABJICHHUE, BOZHUKAIOLIEE MPU CI0KEHUH JBYX WM HECKOIBKUX
KOT€PEHTHBIX CBETOBBIX BOJIH, JIMHEHHO TMOJISIPU30BaHHBIX B OJMHOW IUIOCKoCcTH. WHTepdepeHus
MpeJICTaBIsIeT COO0M yCTONYMBYIO BO BPEMEHH KapTUHY YCUJICHUS WU OCTIabIeHus pe3yabTHPYIOIINX
CBETOBBIX KOJIEOaHUH B pa3IMYHbIX TOUKAX MPOCTPAHCTBA.

HcTounuk cBeTa - U3TydyaTedb 3JIEKTPOMAarHUTHOM SHEPIUM B BUAMMON 4acTu cnektpa. McTouHuku
cBera mnojapasaenstorcs Ha ectectBeHHble (CosHue, JlyHa W T.1.) M HCKYCCTBEHHBIE (JIamIibl
HaKaJMBaHUS, ra30pa3psIHbIE JaMIIbl U JIp.).

KBaHTOBasi onmTmka — pasJel ONTHKH, W3YYalONUH SIBIICHUS, B KOTOPBIH OOHAPYKUBAIOTCS
KBAaHTOBbIE CBOMCTBa OJEKTPOMArHUTHOTO H3Iy4YeHHs (CBeTa). DTO mennogoe usiyueuue,
Gdomosgpgpexm, s3¢hghexm Komnmona v ap.

CoBO  «KOTepeHTHOCTh» OYKBAJbHO O3HA4aeT «COTJACOBAaHHOCTBbY». BOJIHBI  Ha3bIBAIOTCS
KOT€pEHTHBIMHU, €CIU Pa3HOCTh (a3 BO30YX AaeMbIX UMHU KOJeOaHUH B JIOOOHM TOUYKE MPOCTPAHCTBA
ocTaeTcs MOCTOSHHOM B TeueHHe BpeMeHu Habmoenus. CM. Taxoke Mnumepghepenyus ceema.

Koabua HeoToHa - nHTepdepeHIInoHHas KapTUHA, BO3HUKAIOLIAS B MMPOXOIALIEM UM OTPaXKECHHOM
CBETE B OKPECTHOCTHM TOYKM CONPHUKOCHOBEHUM BBINYKION IOBEPXHOCTH JIMH3Bl CO CTEKJISTHHOU
mactTuHkor. [locime oTpaxeHus nydeld Ha TpaHUIAX pasjesia CTEKJIO - BO3yX M BO3AYX - CTEKIIO
CBETOBBIE BOJIHBI HMHTEpQEpUPYIOT M 00pa3yloT HUHTep(PEpEeHIMOHHYI0 KapTHUHY B BHJE
KOHIEHTPUYECKUX KOJIEll.

Kom0OnnannonHoe paccesinue cBeTa - SBJICHNUE U3MEHEHHs YaCTOThI PACCEIHHOIO BELIECTBOM CBETA.
B cnekTpax KOMOMHAIIMOHHOTO PAacCESHHOIO CBETa JUIsl MOJIEKYJ HaOIOJAIOTCS OMOJIHUTEIbHBIE
JMHUH, YaCTOThl KOTOPBIX SBISIOTCS KOMOMHALMSMM YacTOTHI MaJaloIIero CBeTa U BpallaTeIbHbIMU
4acTOTaMH MOJIEKYJI.

JlazepsI (ot ot mepBbix OykB aHri. ¢passr Light amplification by stimulated emission of radiation) —
KBaHTOBbIE T'€HEPATOpPbI CBETA, NMPUHLMUI JEHCTBUS KOTOPBIX OCHOBAaH Ha SIBJIEHUU BBIHYXJIECHHOTO
(CTUMYJTMPOBAHHOTO) U3ITy4EHUS. N3nyuenune Ja3epoB MOJIAPU30BaHO, obnaaer
MOHOXPOMAaTHYHOCTbIO, OOJBIION MOIIHOCTBIO B Yy3KOM CHEKTPaJbHOM JMana3oHe W Majoi
pPacxoAMMOCTBIO CBETOBOrO IMy4yka. HaxoasaT mMupokoe NpUMEHEHUE B TEXHUKE U IKCIIEPUMEHTAIBbHON
¢dusuke.

Onrtuka - pazznen GpU3MKH, B KOTOPOM HM3Y4alOTCs 3aKOHOMEPHOCTH ONTHYECKHX SIBICHHUH, NMPUpOJa
CBETa U €ro B3aUMOJICHCTBUS C BEILIECTBOM.

OnTuyeckass aKTHMBHOCTb - CBOMCTBO HEKOTOPBIX BEILIECTB BpalllaTh IJIOCKOCTh IOJIIPU3ALUU
MPOXOJAIIETO Yepe3 HUX IIOCKOMOJIIPU30BaHHOTO cBeTa. [IpuMepsl oNTHYECKH aKTUBHBIX BEILECTB:
KBapll, KNHOBapb, CKUIIUAAP, PACTBOP caxapa B BOJE U IIp.

OnTuyeckasi JUIMHA NMYTH - IPOU3BEJIEHHE IYTU CBETOBOrO Jiydya Ha IOKa3aTelb MPeTOMIICHUS
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cpenpl. OnTuyeckas JUIMHA IIyTH YUCIEHHO paBHA IIyTH, KOTOPBIN IPOXOJUT CBETOBOM JIyd 3a TO ke
BpEMs B BAKyyMe.

OnpiT KOHra - omelT Mo MHTEpEpPEHIMH CBETa OT JBYX TOYCUHBIX HCTOYHHUKOB, MOJTYYEHHBIX
IPOIYCKaHHEM ITyyka cBeTa OT OOIIero MCTOYHUKa yepe3 aBa orBepctus. OmbiT FOHra nossosser
OLICHUTH JUIMHY BOJIHBI JJI PA3JIMYHBIX YYaCTKOB CIIEKTpa.

OTHOCHTe/IbHBII TOKAa3aTe/Ib NPeJOMJIEHHs] CBeTa - OTHOLIeHHE (a30BOMl CKOpOCTH CBeTa B
nepBoi cpene K (a3oBOM CKOPOCTH CBETa BO BTOPOU cpeze. UNCIEHHO OTHOCHTENBHBIN IMOKA3aTelh
IIPEJIOMJICHUS CBETA PABEH OTHOIICHUIO CHHYCA yrja MaJeHUs K CUHYCY YIJIa IIPEJIOMIICHUS.

Iepuoa nuppakuMOHHONW PpemIeTKH - PACCTOSHUE MEXKIY CEpeAMHAMH JIBYX COCEIHHUX IIenei
TU(PaKkIMOHHON pemeTku. J{pyroe Ha3BaHHE — IIar WU IIOCTOSHHAS PEIIETKH.

I110CKOCTBIO IVIABHOIO CEYCHHS NOIAPU3AMOPA HA3ZBIBACTCS IJIOCKOCTb, B KOTOPOU IMOJISIPU30BaH
JIyd, IPOLIEAIINN 3TOT IOJIAPU3ATOP.

IlnockocTs moONAPM3AUMM - IIJIOCKOCTh, B KOTOPOH KOJIEOJETCS BEKTOp HaNpsSKEHHOCTH
AJIEKTPUUECKOTO TOJIs 3JIEKTPOMArHUTHOM (CBETOBOM ) BOJIHBI.

IToromenune cBera - siBJIeHUE OcIalJICHUs APKOCTU CBETA IPHU €ro MPOXOXKIAECHUH Yepe3 BELIECTBO
WIH IIPU OTPAKEHUH OT IIOBEPXHOCTH.

IToxa3zaTenp mnpenoMJIeHHSl CBeTa - Mepa ONTHYECKOM IIOTHOCTH CpEeIbl, paBHAas OTHOLUIEHUIO
cKopocmu céema B BaKyyMe K CKOPOCTH cBeTa B cpefie. [lokazarens npenomieHus cBeTa 3aBUCUT OT
4acTOThl CBETa M OT IMapaMeTpOB COCTOSHUS cpeabl. Pa3nnyaroT abGCoNIIOTHBIE U OTHOCUTEIbHBIE
MIOKAa3aTeNH MPEIOMIICHUS.

IHonsipuzaTop - mnpubop, NpPeJHA3HAYEHHBIM JUIs TOJIy4EHHs] T[OJIHOCTBIO WM YacTUYHO
NOJIIPU30BaHHOrOo  cBeTa. llonspu3aTop MOXKHO HCIIOJIB30BAaTh B  KAauecTBE  aHaausamopa
IOJIIPU30BAaHHOTO U3JTyYEHUS.

IMoasipu3anms cBeTa - OpUEHTALUSI BEKTOPOB HAINPSKEHHOCTH AJIEKTPUYECKOIO MOl U MarHUTHON
UHAYKIMM CBETOBOM BOJIHBI B IUIOCKOCTH, MEPHEHAUKYISIPHOH cBeToBOMY Jydy. OObIYHO
NOJIApU3aLUsl BOSHUKAET MPU OTPAXEHUM U IPEIOMIICHUH CBETa, a TaKXK€ NPU PacHpOCTPaHEHUU
CBETa B QHU3O0TPOIHOW cpele. PaznuyaroT JUMHEHHYI0, KPYrOBYIO M JJUIMIITUYECKYIO MOJISPU3ALIUIO
CBeTa.

IMonsipony - onTUyeckasl CUCTEMa, MpeHa3HaYeHHas JUlsl nmojisipu3auuu ceera. [Ipencrasiser coboi
AIIACTHYHYIO TUICHKY, Ha KOTOPYI0 HaHECEHbl COOTBETCTBYIOIIMM O0pa3oM OpPHUEHTHPOBAaHHBIE
MaJleHbKWE  KPUCTAUIMKK  JBOSKOIpeJIoOMIsiiomero  BemecTBa  (repamaturta).  Ilomsipoun
W3rOTaBIIMBAETCS B BUJAE CBETOQUIBTPA, JTUHEMHO MOJIAPU3YIOMIETO0 MPOXOISIINN 4Yepe3 HEero CBET
(metieBslit noapuszamop).

IIpenomiienne cBera - sBJIEHHE, 3aKJIIOYAIOLIEeCs] B M3MEHEHUHM HANpaBiICHHs] pPacHpOCTpaHEHUs
CBETOBOW BOJHBI IIPH INEPEXOJE U3 OIHOW Cpelnpl B APYTYH, OTIMYAIOUIYIOCA HOKa3zamenem
npenomieHus ceema.

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

Hpunuun depMma - NIPUHLIKAI T€OMETPUIECKON ONTHKH, COTJIACHO KOTOPOMY JIYY CBETa, MPOXOAAIINI
yepe3 JIB€ TOYKH, MJIET MEXAY HUMH IO TAaKOMY IYTH, JUI MPOXOXJIEHUS KOTOpOro Tpedyercs
HauMEHbIlIee WIM HaumOoJbllee (IKCTpEMaIbHOE) BpeMsl IO CPaBHEHHIO C JPYTMMU BO3MOKHBIMHU
IyTSAMH.

Paccesinmne cBeTa - OTKJIOHEHUE PACIIPOCTPAHSIONIETOCS B CPEJie CBETOBOTO MTyYKa BO BCEBO3MOKHBIX
HarpaBieHusx. PaccesHue ceera 00ycIOBICHO HEOAHOPOIHOCTBIO CPE/Ibl M B3aUMOJICHCTBUEM CBETA C
YacTUIIAMU BEIIECTBA, MPU KOTOPOM M3MEHSETCSl HaIpaBJIEHUE paclpOCTpaHEHHUs, YacToTa u
IUIOCKOCTh KOJIEOaHUI CBETOBOI BOJIHBI.

PenTreHoBckoe u3jiyuyeHue — 3JIEKTPOMATHUTHOE M3JIyYEHHE OYEHb BBICOKOW 4acTOTHI (MM OYEHBb
KOpOTKO# mmuHEl Bomubl, A = 10% — 10° A. Otkpeito Hemenkum ¢usukom B. Pentrenom (1895).
Paznuuaror mopmosnoe n xapakmepucmuueckoe peHTreHOBCKOe HM3JyuyeHHe. B peHTreHOBCKOM
JUana3oHe Ha NEpEeJHUI IUIaH BBICTYNAIOT KBAHTOBBIE CBOMCTBA AJIEKTPOMArHUTHOIO H3Iy4YEHHS.
HaxoauT mmpokoe npumeHeHHe B MEIUIUMHE, B 1e(EKTOCKONHNH, B CTPYKTYPHBIX HCCIEIOBAHUSAX U
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np.

Peppakuusi cBera - HCKpUBIEHHE CBETOBOTO Jiyua B Cpele C HENPEPHIBHO MEHSIOMUMCS
nokasamesnem npeiomieHus ceemd.

TepmuHoM «cBeT» 0003HAYAIOT HE TOJBKO GUOUMbBIU cem, HO U DIEKTPOMArHUTHOE H3IIy4eHUE
JIpyrux auana3oHoB (MH(pakpacHoe U yIbTpaduoeTOBOE U3NyYCHHE, permeeHocKue ayyu). Takum
00pa3oMm, 3TOT TEPMUH UCIOIB3YETCSI KAK CHHOHUM BBIPAXKEHHS «QJIEKTPOMArHUTHOE U3ITyUYEHUE.
CgeroBOil Jy4 - JMHMS, BJIOJb KOTOPOM pacHpoOCTpaHSETCs IIOTOK SHEPruu, HCIYIIEHHbIN
ucmounuxom ceema. B mpo3pauHoil 0IHOPOAHOM cpelie CBETOBOII J1yd Bcerja npsMoinHeeH. B cpene
C IJIABHO M3MEHSIOIIMMUCS ONTHYECKHMMM XapaKTEpPUCTUKAMU CBETOBOM Jy4 HCKpuBiseTcs. Cu.
Takxe Pegpaxyus ceema.

CkopocTh cBeTa B BaKyyMe - CKOPOCTh PacIpOCTpaHEHHS CBeTa B Bakyyme ¢ = 299'792'458 w/c.
CkopocTh cBeTa B BaKyyMmMe - IMIpeleibHas CKOPOCTh PACIPOCTPAHECHHsS JIOOBIX (PU3MUECKHX
B3alUMOJICUCTBUIA.

TennoBoe mu3ay4YeHHe — 3TO IEKTPOMArHUTHOE H3JyYEHUE HArpEThIX TeEJ. 3aKOHbI TEIJIOBOTO
U3IIydeHHS 00BsCHAET kganmosas meopus M. I1nanka (1900).

TopMO3HBIM PEHTIeHOBCKMM H3JIy4YeHHEM Ha3bIBAeTCS KOPOTKOBOJIHOBOE JIIEKTPOMATHUTHOE
U3ITy4YeHUE, BO3HHMKAIOUIEE B PEHTICHOBCKOW TpPYyOKE NpHU PE3KOM TOPMOKEHUHU ABMXKYIIUXCS C
0OJIBIIION CKOPOCTBIO DJIEKTPOHOB MOBEPXHOCTHIO aHoja (aHTUKaTona). He 3aBucuT OT Marepuana
AHTHKATO/IA.

Yrou nageHusi — yroja MEeXIy NMaJalONUM JIy4OM W MEPIEHAUKYISIPOM, BOCCTAHOBICHHBIM B TOYKE
NaJCHHUS.

Yron mnpegomMJieHHsI - Yol MEXIy TPEIOMICHHBIM JIy4OM CBETa W IEPICHIUKYISIPOM,
BOCCTAHOBJICHHBIM B TOUYKE MaJeHUs (IIPETIOMIICHUS).

YpaBHenue JifHIITeliHA 11 BHEIIHETO (homospgexma MPENCTaBISICT COOOW CIIEICTBUE 3aKOHA
coxpaneHnus sueprun: hv = A, + (Mv?/2) — sueprus dotona (hv) uuer Ha coBeplIeHHe PabOTHI BBHIXOA
(As) 1 9aCTHYHO TIEPEXOUT B SHEPruio HoTodnexTpona (Mv3/2).

@DOTOHOM HA3BIBAETCS KBA3WYaCTUIIA, BBEACHHAs MAJSl TOTO, YTOOBI OOBSICHUTH KOPIYCKYISpPHBIC
CBOMCTBA 3JIEKTPOMArHUTHOTO H3Iy4deHUs. DOTOHY MPUITUCHIBACTCS SHEPTHUS € = hv U UMITyJIbC P =
hv/c, roe v — yacrora cBeta, C — CKOpPOCTh CBETa B Bakyyme, a h = 6,62-10°%* Jl/c — nocmosmnas

IInanka. ®OOTOHBI — KBaAHMbL SJICKTPOMArduTHOI'O I1OJIA. aﬂeKmPOMCZZHun’IHOQ g3aumooeticmeue
OCYHICCTBJIACTCA ITYyTEM oOmeHa (bOTOHaMI/I.
(I)OTOMeTpI/I‘IeCKHe BCJIMYMHBI - CHJIa CBE€T4, OCBCHOICHHOCTD, CBETOBOU IMOTOK, APKOCTD,

KO3 PUIMEHT MPONyCKaHUs U KOAPPHUIHUEHT OTPaKEHUS.

D0T03/IEKTPOHBI — AJIEKTPOHBI, BRIPBAHHBIE CBETOM U3 METaJUIa IPU BHELIHEM homoapgexme.
®or103gdeKkToM  Ha3pIBAacTCAd  rpynmna  SBJICHUH, BO3HUKAKOIIMX [PU  B3aMMOJACHCTBUU
AIIEKTPOMAarHUTHOTO W3Iy4YeHUs C BellecTBOM. Paznuuaror BHEMHUN (oTodPdekT (BbIpbIBaHUE
BJIEKTPOHOB W3  MeTajyla MNpu  OoOMy4eHHMH), BHYTpeHHHH  ¢oTodpdexkt  (yBenuueHue
AIIEKTPONPOBOJHOCTH  TMOJYHNPOBOJAHMKA NpU O0NydeHHH) U (ororanbBaHUUECKUH dPPexT
(Bo3uukHoBeHne OJIC mpu oOmydeHun p-n-nepexona). Potorddekr oOBICHSIETCS Ha OCHOBE
KBaHTOBBIX TpezcTaBieHuil. [lepByto Teoputo BHemHero ¢porodddexra cozgan A.DuumTeitH (1905).
CM. Vpasuenue Diinwmerina ons enewnezo ghomosgpghexma.

XapakrepucTuyecKoe peHMm2eHO6CKOe Uu3ly4YeHue BO3HUKAET TPU  JIOCTATOYHO BBICOKOM
YCKOPSIIOIIEM HANpsHPKEeHWHW Ha PEHTTEeHOBCKOM TpyOke. MexaHu3M CBOJUTCS K BBIPHIBAHUIO
AJIEKTPOHOB C BHYTPEHHUX 3JIEKTPOHHBIX 000JI0UEK U K MEPEXOAY Ha ITH MECTa 3JIEKTPOHOB C JPYIHX
obonouek aroma. CHEKTp Takoro u3dy4deHus JuHeiuaTsiil. [losiBiseTcss Ha (¢oOHE CIIOUIHOTO
TOPMO3HOTO PEHTTEHOBCKOIO CHEKTpa Kak HaOOp CHEKTpajbHBIX JMHUNA. 3aBUCUT OT MaTepuana
aHTHUKATO/a.

XpoMaTuyecKoOi MoJsipu3auMedl  Ha3bIBACTCS COBOKYIIHOCTh  SBJIEHUW, COMPOBOXKAAOIINX
UHTEPEPEHIIHIO MOJIIPU30BAHHOIO CBETa (TIOSBICHUE OKPACKH IKPaHa).

YepHbIM Ha3bIBACTCS MI€ATHU3UPOBAHHOE TEJO, MOTJIOMIAIONIEE BCIO MaIal0IlyI0 Ha €ero MOBEPXHOCTh
SHEPIui0. YCTapeBlllee Ha3BaHUE YEPHOrO Tela — abCONIOTHO 4YepHOoe Teno. PeanbHble Tenma He
ABIIIOTCS UYEPHBIMHU; IMOBEPXHOCTh, XOPOIIO IOIJIOMIAONIAs CBET B BHAMMOM JHMAla3oHe, MOMKET
IUIOXO TOTJIONIATh B MH(PPaKPaCHOM.

Iddexrom Komnrona (1923) HazpiBaeTCs yBEIWYCHHUE IJIUHBI BOJIHBI PEHMEEHOBCKO20 U3JLYUEHUs.
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IIPU pacCEHBAHHUM HA JIETKUX aToMax (Ha MOYTH CBOOOJHBIX 3NeKTpoHax). Dddext KomnToHa jerko
OOBSICHSIETCS. HAa OCHOBE KBAaHTOBBIX MPEACTABICHUN IyTeM MPUMEHEHHS] 3aKOHOB COXpaHEHUs
SHEPTUH U UMITYIIBCA ATl CUCTEMBI «PEHTTEHOBCKUI (DOTOH + DIIEKTPOH OTIAUH.

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

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

B cootBeTcTBHE ¢ MeTOAMYECKHMH peKoMeHaanusMu Munoopuayku PO (ytB. 8 ampens 2014 r. Ne
AK-44/05BH) B Kypce MpeArnoaracTcs UCIoIb30BaTh COIMATLHO-aKTUBHBIC U pe(IICKCUBHBIE METO/IbI
00y4YeHUs, TEXHOJIOTUU COIMOKYIbTYPHOU peadmimmranuu oOydaromuxcs ¢ OB3 ¢ menpio oka3aHus
MOMOIIH B YCTAHOBJICHUH IMOJTHOLEHHBIX MEKIMYHOCTHBIX OTHOLICHHH.

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

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

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

Jokian Tak ke MOKET OBITh MpEeAOoCTaBiIeH B MUChMEHHOU (opme (B Buae pedepara), mpu 3ToM
TpeOOBaHUS K COJEPIKAHHIO OCTAIOTCA TEMH K€, a TPeOOBaHMS K KAa4eCTBY HM3JIOKECHUsI MaTepualia
(MOHSATHOCTh, KayecTBO pEYH, B3aUMOJCHCTBHE C ayauTopued © T.J.) 3aMEHAIOTCS Ha
COOTBETCTBYIOIINE TPEOOBAHMUS, MPEABSBIICMbIE K MUCHbMEHHBIM padoTam (kKadecTBo odopmileHus
TEKCTa U CIHCKA JIUTEPATYPhI, TPAMOTHOCTh, HATMYHE UILTIOCTPAIIMOHHBIX MaTepUaoB U T.1I.).

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

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

Jns naunm ¢ HapyumieHHeM 3peHUsi JIONYCKaeTcs ayAuaibHOe TMpeAocTaBieHHe HH(popManuu
(HampuMep, ¢ UCTOJIb30BaHUEM MPOTPAMM-CHUHTE3aTOPOB PEUH), a TaK K€ MUCIOJIb30BaHUE Ha JICKITUSIX
3BYKO3AMHCHIBAIONINX YCTPOUCTB (AMKTO(POHOB U T.a.). JlomyckaeTcs MPUCYTCTBHME HA 3aHITHUSIX
accucTeHTa (TOMOIITHUKA), OKa3bIBAIOIIETO 00YJAIOMIUMCs HEOOXOIUMYIO TEXHUYECKYHO TTIOMOIITb.

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

JIuna ¢ HapylmeHHsIMH ONOPHO-ABUIraTeJIbHOI0 ammapara He HYXJalTcsi B 0coObIX (opmax
IpeocTaBleHusl y4eOHbIX MarepuasioB. OJHAKO, C yYETOM COCTOSIHMSI 3[I0pOBBbSl 4YacTh 3aHSTUN
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MOXeET OBITh peajn30oBaHa AUCTAHIMOHHO (mpu momoum cetn «MuTepHer»). Tak, mnpu
HEBO3MOXXHOCTH IIOCEILEHUs JIEKIIMOHHOIO 3aHATHS CTYAEHT MOXET BOCIIOJIB30BAaThCA KpPaTKUM
KOHCIIEKTOM JIEKIIUH.

HpI/I HEBO3MOKXHOCTH IIOCCHICHHUA [IIPAKTUYCCKOr0 3aHATHA CTYACHT MOOJDKEH IMIPE€AOCTaBUTH
MMHMCHbMEHHBIN KOHCIIEKT OTBETOB Ha BOIIPOCHI, TIMCbMCHHO BBIITIOJIHCHHOC IMPAKTUYCCKOC 3a/JaHHUC.

Joknaa Tak ke MOXKET OBITh NMPEJOCTAaBJICH B MHUChbMEHHOW (dopme (B Buae pedepara), Mpu 3TOM
TpeOOBaHUSI K COJNEPIKAHHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUs K Ka4yeCTBY HM3JIOKCHHS MaTepuaia
(MOHATHOCTh, KA4eCTBO pEYH, B3aUMOJICHCTBHE C ayJUTOpUed H T. J) 3aMCHSIOTCS Ha
COOTBETCTBYIOIIIME TPeOOBaHUS, MPEABSIBISICMbIC K MUCbMEHHBIM paboTaM (KadecTBO O(GOpMIICHUS
TEKCTa U CIHCKA JINTEPATYPhI, TPAMOTHOCTh, HATMYHE WILTIOCTPAIIMOHHBIX MATEPUAIIOB U T.1I.).

[TpomexxyTouHast aTTecTalus AJs JUI C HApYIIEHUSIMU OMOPHO-IBUTATEILHOTO anmapaTa IpoBOAUTCS
Ha OOIIMX OCHOBaHUAX, NpPH HEOOXOJUMOCTH TPOIEAypa 3adeTa MOXKET OBITh peali30BaHa
JUCTAaHIIMOHHO (HampuMep, MpH MOMOIIY Iporpammsel Skype).

Jnst 3TOro mo AOroBOPEHHOCTH C IIPENOAABATENIEM CTYACHT B ONPEICIICHHOE BPEMSI BBIXOJIUT Ha CBS3b
JUIsL TIPOBENIEHUsl IpOLEeAyphl 3aueTa. B Takom ciydae 3adeT chaercs B BHJIE coOeceloBaHUS IO
BOTIpocaM (CM. )OPMBI MTPOBEICHUS TPOMEKYTOUHON ATTECTAIIUU JIJIS JIUI C HAPYIICHUSIMU 3PCHHS).
Bonpoc u npaktuyeckoe 3a/iaHue BEIOUPAIOTCS CaMUM MIPEToaBaTeieM.

[Ipumeuanue: DOHABI OLIEHOYHBIX CPEACTB, BKJIIOYAIOIIME THUIIOBBIC 3a/laHUSI U METOJABI OLICHKH,
KPUTEPUU OIICHUBAHMS, TIO3BOJSIONINE OLICHUTh pPE3yabTaThl OCBOCHMSI JAHHOW JUCIMILTUHBI
obyuarouumucs ¢ OB3 moryt Bxoauts B coctaB PII]] Ha mpaBax OTAEIBHOTO JOKYMEHTA.
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FO.A. KopoBuH, 3aBenyromuii kadeapoit OuC®d, noxrop pu3nKo-MaTeMaTHISCKHX HaYK, Ipodeccop

Peuenzenrt:

B.JI. IlabdnoB, npodeccop otaeneHus saepHorl ¢uzukun u TexHonoruit (O), AOKTOp (U3MKO-
MaTeMaTHYeCKUX HayK, mpodeccop
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