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AHHOTALMS

Kypc BBeZieH B BapuaTHMBHOW YacTH MaTeMAaTUYECKOTO U ecTecTBeHHOHayuyHoro mukia OOIL.
OH CBSI3BIBAET Q)YHI[aMCHTaJIBHI)IC 3HAaHU, MOJYUYCHHBIC CTYACHTAMH IO MAaTCMATHUKEC U (131/131/11(6 Ha
MiIamux Kypcax € HM3YUCHHUCM OCHOBHBIX KYpPCOB IIO CIEHHaIM3alruiIM Ka(benpm: «KBanToBas
pamnopmsnka»  «Teopermueckas KBaHTOBas paanodusmkay, «ATOMHasT M  MOJEKYJISIpHas
CIIEKTPOCKONHS», «MeToabl Ja3epHON OUArHOCTUKW» M Jpyrux. 3HaHHWE Kypca obOecrednBaeT
riy0OKoe MOHMMaHue (PU3MKHU J1a3epoB KaK MHOTOMEPHBIX KoJjie0aTenbHBIX onTHYecKkuXx cucrteM. Kype
MOJKpEIUIeTCs ABYMS KadeapanbHbIMU (PU3NIECKUMH NMPAKTUKYMaMH — IO (PU3MUECKON ONTHKE U TI0
¢bu3uKe azepos.

1. HEJIH U 3AJAYA OCBOEHUS YYEBHOM JJUCHUILINHBI

[enstmu ocBOCHMSI Y4eOHOUM MUCIUTUIMHBI SIBIISTFOTCS M3YYCHHE PA3IUYHBIX KOJIeOaTeIbHBIX
MIPOLIECCOB B TIPUPOJIE, BBIABICHUS MX (DYHIAMEHTAIBHBIX NMPUYHH, KIACCH(PUKAIUSA, 3HAKOMCTBO C
OCHOBHBIMH TCOPETHYCCKHMMH METOJAMHU OIHUCAHMS W pacdyera MapaMeTpoB KOJICOATCIbHBIX CHCTEM.
PaccmarpuBaroTcss MEXaHMYECKHE M DJIEKTpUYECKHe KojeOaHMs, KojJeOaHUsl B ONTHKE W B Ja3epHOU
buzuke.

2. MECTO YYEBHOM JJUCIUILJINHBI B CTPYKTYPE OOII BO

Kypc cBs3biBaeT (yHmamMeHTadbHBbIE 3HAHUS, MOTyYEHHBIC CTYACHTaMU IO MaTeMaTUKe H
¢u3MKe HAa MIQANIMX KypcaX C HU3YYEHHEM OCHOBHBIX KypCOB MO CIElUaIU3aiusM Kadeapsl:
«KBanToBas pagnopusnkay «Teopernyeckas KBaHTOBas paguoPpu3nKa», « ATOMHAs U MOJIEKYJISIpHAs
CHEeKTpOoCKomus», «MeToapl Na3epHOW IUArHOCTHKW» W JPYTHX. 3HAHHE Kypca oOecreunBaer
riry0oKoe MoHNMaHue (PU3HUKH J1a3epOB KaK MHOTOMEPHBIX KOJeOaTebHBIX ONTHYECKUX cucteM. Kypc
MOJIKpEIUIsieTcsl AByMs KadeapanbHbIMU (GU3HMUECKUMHU MPAKTUKyMaMH — 10 (pU3MUECKON ONTHUKE U IO
(husuKe Ja3epos.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanbHbIe H(WIH) 001enpoQeccuoHanbHble KOMIETECHIHH:

| KOI{ 1 HAUMCHOBAHUEC KOMIICTCHIINU | KO[I N HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN

[TpodeccuonanbHble KOMIETEHIMM B COOTBECTBUM C 3aJadaMud U oObekTamMu (00aacTsaMu
3HaHUi) TpoecCHOHATBLHOM 1A TebHOCTH:

3apaua O0beKT Win Koa u HaumeHoOBaHue Koa u HaumeHoBaHue

npodeccuoHaIbLHOM 00J1aCTh 3HAHUS npodeccuoHaIbLHOM HHAMKATOPA

nesiteabHoctu (3I1/1) KOMIIETEHIIMH; JAOCTHKEHMSI
OcHoBaHue npodeccuoHaIbLHOM
(nmpogeccHoOHAIBLHBIH KOMIIETEeHIIHHU
cranaapr-IIC, ananu3
onbITA)

pacyeTHO-3KCIEPUMEHTAJIBHBIN C JJIIEMEHTAMHU HAY4YHO-




Hcnonp3oBanne
OCHOBHBIX 3aKOHOB
(hU3HKY, ONTHKH,
Ja3€poB U IUIa3Mbl IS
OIMCAHUS U OLIEHOK
apaMeTpoB U
XapaKTePUCTHUK
HCCIIETyEMBbIX
(bu3nyecKux 0ObEKTOB.

UCCIIEIOBATEIBLCKOTO
[TapameTpsl 1
XapaKTEPUCTHKH
bu3HIeCcKuX
00BEKTOB.

[IK-1.1 [1] - Crtocoben
HCII0JIb30BAaTh OCHOBHBIE
3aKOHBI (PU3UKH, ONTHUKH,
Ja3€poB U IUIa3Mbl IS
OIMCAHUS U OLIEHOK
apaMeTpoB U
XapaKTePUCTHUK
HCCIIETyEMBIX
(bu3nYecKux 0ObEKTOB.

Ocnoesanue:
[IpodeccronanbHbIi
crannapt: 40.011

3-I1K-1.1[1] - 3nats:
OCHOBHBIC MTOHATHS U
3aKOHBI (PU3UKU
OIITUKH, JIA3€POB U
TUTa3MbI, OCHOBHBIE
HOHSATHS, 3aKOHBI U
MO/IEIN, HCTIOTb3yEeMBbIC
JUIsL OTIMCAHMUSA,
U3yUYEHUSI U OLIEHKU
napamMeTpoB U
XapaKTEPUCTHK
UCCIIETyeMbIX
bU3HIECKUX OOHEKTOB ;
V-IIK-1.1[1] - Y™merTsb:
NPUMEHSTh OCHOBHBIE
3aKOHBI (PU3UKU
OTITUKH, JIA3€POB H
IUTIa3MBbI JUIsl OTIMCAHUS
¥ OIICHOK NTapaMeTPOB U
XapaKTepUCTUK
UCCIIETyeMBIX
buznyecKux 0ObEKTOB ;
B-TIK-1.1[1] - BnageTs:
METOAaMU TMOITY4YEHUs U
aHam3a
9KCHEPUMEHTATbHBIX
JTAHHBIX Ha OCHOBE
3aKOHOB (PU3UKH
OIITUKH, JIA3€POB H
IUIa3Mbl, UCTIOJIb3YEMbIe
JUTSL OTIMCAHHUS,
U3yUYEHHSI U OLIEHKU
napamMeTpoB U
XapaKTePUCTHK
UCCIIETyeMBIX
bu3nueckux 0OBbEKTOB.

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

Hamnpasnenus/nienu
BOCIIUTAHHUS
[Ipodeccuonanshoe
BOCIIUTAHUE

3anauyn BocruTaHus (KOx)

Co3nanue yciaoBHid,
0o0ecreunBaroInX,
dbopMupoBaHue
OTBETCTBEHHOCTH 32
npodecCHOHAIBHBIN BBIOOD,
npodecCHoHaTbHOE Pa3BUTHE

BocnuraTenbHbBIN TOTEHITAAT
JUCLUMINH

Hcmonp30Banne BOCIIUTATEILHOTO

NOTCHIIMAaJ1a JUCIUIIIINH

pohecCuOHATBEHOTO MOAYJIS ISt

dbopMUPOBaHNUS y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOE
npodeccuoHanbHOE pa3BUTHE

pemenus (B18)

U ipo¢eccCuOoHaIbHbIE

MIOCPEACTBOM BbIOOpA CTYIEHTaMH
MH/IMBUYaJIbHBIX 00pa30BaTeIbHBIX
TPaeKTOPHi1, OpraHU3alHA CHCTEMBI
OOIIeHUS] MKy BCEMU YYaCTHUKAMHU




00pa3oBaTeNLHOrO MpPOIecca, B TOM
YHCIIe C UCTIOJIb30BAHUEM HOBBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHH.

S. CTPYKTYPA U COJAEPKAHUE YYEFHOMN TUCIATLINHBI

Pazgensl yqe6H01‘/'1 JUCIHHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (bOpMLI KOHTPOJIA:
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6 Cemecmp
1 Yacrts 1 1-8 18/12/0 25 K-8 3-I1K-
1.1,
V-
[K-
1.1,
B-
[K-
1.1
2 Yacts 2 9-15 | 12/18/0 25 KH-15 | 3-IIK-
1.1,
V-
IK-
1.1,
B-
[K-
1.1
HUmoeo 3a 6 Cemecmp 30/30/0 50
KounTtposbhbie 50 3 3-TIK-
MeponpusTusi 3a 6 1.1,
CemecTtp V-
K-
1.1,
B-
K-
1.1

* — COKpalIeHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakcHUMalbHbIX OajIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U
(wm) sK3ameH

COKpaH_IeHI/Ie HaMEHOBaHUM q)OpM TEKYILICTO KOHTPOJIA U aTTECTAllUN PA3/1CJIIO0OB:

| 0O603Ha | Ios1HOe HAMMEHOBAHHUE |




YCHHEC

KN KonTposb no uroram
3 3auer
KAJIEHJIAPHBIN IVIAH

Henen | Temsl 3ansaTuii / Coaep:xkanue Jlek., | IIp./cem. | JIa6.,

/| qac. , yac. yac.
6 Cemecmp 30 30 0

1-8 Yacrts 1 18 12 0

1 BBenenue Bcero ayutopHbIx 4acoB
MHuoroo6pasue kojaebaTenbHBIX MPOLIECCOB B IPUPOJIE U 3 |3 [0
MIPAKTUYECKOH JeaTeIbHOCTH yenoBeka. DyHaaMeHTalbHbIe Omnunaiin
MPUYMHBI KOJIeOaHUH B MEXaHUKE, DIIEKTPOMAarHeTU3ME U 0 0 0
OIITHKeE, Ja3epHoil ¢pusuke. Mctopust Teopun KoaeOaHuUi.

2 CoOcTBeHHBbIE THHEHHbIE KOJIe0aHus. Bcero ayiuTopHbIX 4acoB
VYcnoBust Ui TMHEHHBIX KOIeOaHUH B MEXaHHKE. 3 13 [0
DnexTpoMexaHuueckas aHanorus. KommiekcHoe Owunaitn
npeAcTaBieHue Koyedanuid. [I[pumenenre psaaoB U UHTETPAJIOB | () 0 0
®ypbe B komIiekcHOH popme. Konebanust B KOHCEpBaTUBHBIX
cUCTeMax. 3aTyXalollle U HapacTalolue KoleOaHus.

CrnekrpanbHoe npezcrasienue. @a3oBble quarpaMmmel. Paspsin
KoHJieHcaTopa. [lopor renepanuu paauoreseparopa

3 Broiny:k/1eHHbIE JINHEeHHbIE KOJTe0aHusl. Bcero ayiuTOpHbIX 4acoB
AMIUIUTYHO-4aCTOTHBIE U (Pa30-4aCTOTHBIE XapaKTEPUCTUKHU. | 3 | 3 | 0
SBnenue pezonanca. [I[pumeHnenue Meroaa Bapuaruu Ounaiin
nocTostHHBIX. Koiebanus moj 1eiicTBUEM yaapa. 0 0 0
Hcnonb3oBanue [ - GyHKIUI.

4-5 MHoromepHble JJUHEHbIe KOJIeOaHU. Bcero ayutopHbIX 4acoB
Konebanus B KOHCEPBATUBHBIX CUCTEMAX, HOPMAJIbHBIE 3 [E [0
KOOpJMHATHI M HOpMalibHbIe KojieOanus. Konebanus Mmosiexkyn. | Ounaiin
CoOcCTBEeHHBIC U BEIHYKICHHBIE KOJICOAHHS B MEXaHUYECKUX | () 0 0
AIEKTPUYECKHUX LIENOYKaX. BOIHOBOE CONIPOTUBIICHHUE.

MHOT03BEHHBIE YJIEKTPUIECKHE (DMIIBTPBHI.

6-7 JIuHeiiHbIE KOJIEOAHUS B ONITHKE Bcero ayiutopHbIx 4acoB
VYpasHeHus Makcseiuia. BoiHOBoe ypaBHEHuME, 6 | 0 | 0
ANIEKTPOMArHUTHBIE BOJIHBI, (pa3oBasi CKOPOCThH CBETA. Omnnaitn
PacnipocTpanenune cBeTa B MaTepHalIbHOM cpesie. 0 0 0
KoadduimenT nornomieHus U nokasaTeib IpeIOMICHUS.
3akon byrepa. [lonsipuzanus cpebl, JMHUY MOTJIOMIEHUS U
JUCIIEPCUH B MOJIENI aTOMa KaK 3aTyXaroIlero 3JIEKTPOHHOTO
ocuusuiATopa. CrieKTp CIOHTAHHOTO U3JTyYEHHUSI.

8 JIuHeiiHbIe KOJIEOAHUA B Ja3epHoii pusnke. Bcero ayiutopHbIx 4acoB
CrexTp ONTUYECKOTr0 PE30HATOPA, MObI, COOCTBEHHBIE 0 | 0 | 0
94acTOThI, TI0JI0CA U TIOOPOTHOCTH pe30HaTOpa. Y CUJICHHE Ownnaitn
akTUBHOM cpejibl. CIOHTAaHHOE U3ITYYEHHE B PE30HATOPE C 0 0 0
aKTUBHOM cpeiol, popMUpOBaHUE TeHEPALINH J1a3epa.

9-15 Yacrtp 2 12 18 0

9-11 Henuneiinbie KoJ1e0anms. Bcero ayiuTopHbIX 4acoB
Konebanus B KOHCEpBATUBHBIX CHCTEMAX, BBIYHCIICHHE 3 [E [0




nepuo1oB kosiebanuii u porauuil. «Tounas» teopus MasiTHuka. | OHJaiH

KonebaHnus B IMCCHIATHBHBIX CHCTEMAaX, METO ITOITAITHOIO 0 0 0
paccMoTpeHus. AHTapMOHH3M KosieOaHui. Pe3oHaHCH B
HEJTMHEHWHBIX KoJieOaTeIbHBIX cucTeMax. Meron JIbeHapa.

11-13 | ABTOKOJIEOAHUS. Bcero ayiuTopHbIX 4acoB
YcaoBus A1 aBTOKoJIe0aHUH, TIPEJICTABIICHUE O TIPEIeTbHBIX 3 | 3 | 0
nukiaax. CHCTEeMbl TOMIICOHOBCKOTO THITa. MeTo1 MEeIJICHHO Ounaitn
MEHSIOIIMXCS aMIuUTy A U ¢a3. Paguoreneparop. Mojaenb 0 0 0

Ban-nep-1loins. BelpokaeHHBIE CUCTEMBI, Pa3pbIBHBIC U
penakcannoHHble kosiebanus. Ckpun u ckpurnka. Jlazep kak
ONTUYECKUN aBTOT€HEPaTOP.

14 - 16 | Ilapamerpuyeckue Kojged0aHust Bcero ayutopHbIx 4acoB
[Tpumepsl mapaMeTpuyecK BO30YkKIaeMbIX KOJIEOaHHH. 6 | 12 [0
AHanu3 ypaBHeHUI Xuiia u Matbe. Y cioBus Ownuaiin
napaMeTpuIecKoro Bo30yxaeHusi. HeoOxoauMocTs yueta 0 0 0

HEJTMHEHHBIX CBOWCTB BO30YKIAEMOM CUCTEMBI.
[IpeacraBienue o napaMeTpUIECKUX reHEpaTOpax 1
YCHUITUTEIISIX.

CokpailieHHbIC HANMEHOBAHUST OHJIANH OTIIINNA:

O06o3na | ITo1HOe HAaMMeHOBaHMe
YeHHue

OK ONEeKTPOHHBIA KypC

[IM [TOTHOTEKCTOBBIM MaTepuall
I1J1 ITosTHOTEKCTOBEIE JIEKITHH
BM Buneo-marepuaisl

AM Aynino-Marepualibl

[Ip3 [Ipesenranuu

T Tectsl

5CM OJEeKTPOHHBIE CIIPaBOYHBIE MAaTEPHUAIIBI
ncC WNHTEpaKkTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[lpu peamuzamuy TPOrpaMMbl TUCHUIUIMHBI HMCHOJB3YIOTCS pa3iduHble 00pa3oBaTeIbHbIC
TEXHOJIOTHH — BO BPEMsI ayJIMTOPHBIX 3aHATHI 3aHITHS MPOBOAATCS B OPME MPOJBUHYTHIX JICKIIUH C
HCITIOJIb30BAHUEM TEXHUYCCKHUX CPEICTB OOYUCHHUS - JICKIUH C BU3yaTTU3aIHCH.

JInst KOHTPOJISI YCBOCHUS CTYJIEHTOM Pa3/elioB JaHHOIO Kypca UCMOJIb3YIOTCS TECTUPOBAHUE U
HamucaHue pedepara.

CamocrosiTenbHasi padoTa CTYyICHTOB IMO/Pa3yMEBaeT MO COO00H MPOpPabOTKYy JEKIIMOHHOTO
MaTepuaa ¢ UCIOJIb30BAHUEM PEKOMEH/IyEeMOM JINTePaTyPhl.

7. ®OHJ OHEHOYHBIX CPEJICTB




@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIeYrBaeT MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJISI IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMITETCHIMSMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTaBICHA B ClIeAyIOLIeH TadnuLe:

KoMnerennus NHaukaTopbl 0CBOEHHS ATTecTaAllMOHHOE MEPONIPUATHE
(KIT 1)
IIK-1.1 3-T1IK-1.1 3, K-8, KI1-15
V-IIK-1.1 3, KH-8, KN-15
B-TIK-1.1 3, KH-8, K1-15

HIxanbl oeHKU 00pa3oBaTeILHBIX JOCTHXKEHU I

[MIkama Kaxa0ro KOHTPOJIBHOTO MEPOINPHUATUS JISKUT B mpeaenax oT 0 10 yCTaHOBIGHHOTO
MakKCHUMAaJILHOTO Oajula BKJIFOUMUTENIBHO. MTOroBas arrecranus 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OayIHbHOM IIKaJe U MpeACTaBsieT coboi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBIMOJIHEHUU
3a/IaHUM B paMKax TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBIAETCS B COOTBETCTBUU CO CIEAYIONICH IIKAJIOM:

Cymma Orenka mo 4-ex Ouenka | TpebGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUTLINHBI

OlEeHKa «OTIIMYHO» BBICTABJIAETCS
CTYJIEHTY, €CIIH OH TJIyOOKO ¥ IIPOYHO
YCBOWJI IPOIPAMMHBIN MaTepHal,
MCYEPIIBIBAIOILE, MTOCIIEN0BATENBHO,
90-100 5 — «omauunoy A YETKO M JIOTUYECKH CTPOMHO €ro
U3JIaraeT, yMEET TECHO YBA3BIBATH
TEOPHIO C TIPAKTHKOM, UCIIOJIB3YET B
OTBETE MaTepUa MOHOTPapUUECKOM

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOIII0» BBICTABIIACTCS
75-84 C CTY/IEHTY, €CII OH TBEPJIO 3HAET

MaTepua, TPaMOTHO U TI0 CYIIECTBY
W3JIaraeT ero, He JI0MmycKas

D CYIIIECTBEHHBIX HETOYHOCTEU B OTBETE
Ha BOIIPOC.

4 — «xopoutoy
70-74

65-69 OlLieHKa «yI0BJIETBOPUTEIBHO

BBICTABJISICTCSA CTyI[eHTy, €CJIM OH UMECT
3HAHUS TOJIBKO OCHOBHOI'O MaTepI/Iana,

3 - HO HE YCBOMII €T0 JIETAJICH, OIMyCKaeT
60-64 «Y0081€MEOPUMENILHOY E HETOYHOCTH, HEJOCTATOYHO TPaBUIIbHBIE
($opMyNIHUPOBKY, HAPYILICHUS
HOFH‘ICCKOﬁ IIOCJIICOOBATCIBHOCTHU B
N3JI0KCHUU HpOFpaMMHOFO MaTepI/IaHa.

O1eHKa «HEYTOBICTBOPUTEIHHOY»
BBICTABIISIETCS CTYIEHTY, KOTOPHIi HEe
3HACT 3HAYUTEIIFHON YaCcTH

u 60 2— F MIPOTPaMMHOT0 MaTepuaia, JOMyCcKaeT
e «HEYO0BI1eMBOPUMETLHOY CyIlleCTBeHHbIE OmMOKu. Kak npasuio,
OIIEHKA «HEYAOBJIECTBOPHUTEIHHO)
CTaBUTCHA CTYI[CHTaM, KOTOpBIe HC MOF}/T

MIPOJIO/DKUTE 00yUeHHe Oe3




JIOTIOJTHUTCIBHBIX 3aHITHM 110
COOTBCTCTBYIOH_Ieﬁ JVCHUITTIMHE.

8.  YUYEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHUE
YYEBHOM JUCLHMIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. OU J1 79 Konebanus u BonHsI : , CankT-IleTepOypr: Jlans, 2022

2. 53 JI22 Teopernueckas ¢puzuka T.1 Mexannka, Mocksa: ®uzmatiur, 2013

3. OU b 15 Teopus konebanuii : yaeOGHOE Tocodue i By3oB, Mocksa: FOpaiir, 2022

4. OU A 45 Teopus TMHEHHBIX U HEMUHEHHBIX KojeOanuii : , Cankt-IletepOypr: Jlans, 2022

5. 537 3-43 IIpunuunsl nazepos : , O. 3senro, Cankr-IlerepOypr [u ap.]: Jlans, 2008

JOINIOJIHUTEJIBHASL INTEPATYPA:
1. 534 A66 Teopus konebanuii : , A. A. Auaponos, A. A. Butrt, C. D. Xaiikun, M.: Hayka, 1981

2. 534 O-75 OcHoBbl Teopuu kosiebanwuii : , Murynun B.B.,Measenes B.1.,Myctens E.P.,ITapsirun
B.H., M.: Hayka, 1988

[MPOI'PAMMHOE OBECIIEYEHMUE:

CrenuanbHoe MporpaMMHOe o0ecriedeHue He TpedyeTcst
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJILHO-TEXHMYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIINHBI

CrenuaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHne He TpedyeTcs

10. YYEBHO-METOUWYECKHWE PEKOMEHIAIUWMU JJIS1 CTYJAEHTOB

[Ipn peanmzanuu mporpaMMbl AMCHUIUIMHBI KCIIOJB3YIOTCS pa3inyHble 00pa3zoBaTelIbHbIC
TEXHOJIOTHH — BO BpPEeMsI ayTUTOPHBIX 3aHATUN 3aHATHS MPOBOAATCS B (popMe MPOABUHYTHIX JIEKLIUHN C
WCTOJIb30BaHNEM TEXHUYECKUX CPEICTB OOYUEHHUS - JISKIHIA ¢ BU3YyaTH3aIHeH.

J171st KOHTPOJISI YCBOGHHUSI CTYJEHTOM Pa3/iesioB JaHHOTO Kypca UCTIOIb3yEeTCsl TECTUPOBAHUE.



CamocrosarenbHas paboTa CTYJEHTOB MOJpazyMeBaeT MoJl co0oi MpOopabOTKy JIEKIIMOHHOTO
MaTepHualia ¢ UCIOJIb30BaHUEM PEKOMEHIYyeMOM JUTepaTypsl Ui MOATOTOBKU K TeCTaM U HallMCAaHUs
pedeparos.

CryneHtaM mepes Ha4ajloM 3aHATHUH HAI0 Y4eCTh, YTO HECMOTPS Ha JOCTATOYHO OOJIBIIOE
KOJIMYECTBO YYEOHHWKOB IO TEOPUH KOJICOAHWH, HANMCAHHBIX B Pa3NIUYHBIX CIEIHATH3UPOBAHHBIX
y4eOHBIX 3aBEJICHUSX, OJTHOIEHHOTO Y4eOHMKa [0 JAaHHOMY Kypcy B paMKax mporpammsl «JlasepHas
¢u3uka» He cymecTByeT. [loaToMy ciemyeT akKypaTHO HOCENaTh JIEKIUH, TIepe]l O4epeTHOM JIeKIuen
npopabaThIBaTh MPEABLIYIINA MaTepHi M HE CTECHATHhCSA 3aJaBaTh BONPOCH NpernopaBaTeno. Jlms
YCIIEIIHOTO YCBOEHHUSI MaTepHaja ClelyeT OCBEKUTh B MaMSATH CJEIyIOIIUE pa3/esibl MaTeMaTUKU:
TEOPHIO JHMHEHHBIX AuddepeHnnanbHbIX YypaBHEHUH, paasl u uHTErpansl Pypbe, U OCHOBBI
TEOPETUYECKON MeXaHuKd. B mporecce M3ydeHus mpeaMera OCHOBHOE BHMMAHHUE CIEAYyeT YACIHUTh
TEOPETUYECKUM METOaM aHaJIn3a KOJIeOaHUH, U B IEPBYIO OYEPE/Ib - METOIy MEJICHHO MEHSFOIUXCS
amuTy u ¢a3. Bmagennme uM OyZeT oOdYeHb MOJE3HO B JalbHEHIIEM MpH HM3YYCHHH Kypca
«Teopernueckas KBaHTOBAs HIICKTPOHUKA

11. YYEBHO-METOIWYECKHWE PEKOMEHJIAIIUM JIJISI IPENIOJJABATEJIENR

Bo BBeneHuu crnenyer oOpaTUTh BHMMAaHHE CTYAECHTOB Ha IOBCEMECTHOCTh KOJICOAHUH U
Kosie0aTeNbHbIX CHCTEM B NMPHPOJIE M MPAKTUYECKOH NeATeNbHOCTH yenoBeka. Hano mokasate, 4To
BO3MOKHOCTh KOJICOATENIbHBIX MPOIIECCOB BBITEKAeT M3 (PyHJaMEHTAJIbHBIX 3aKOHOB MPHUPOJABI Ha
IpUMEpe  TEOPETUYECKOH MEXaHMKM W dyeKTpoauHamMuku. (OOocHOBaTh  HEOOXOJUMOCTH
BO3HUKHOBEHHUSl TEOPUM KOJIEOAHUI KaK CaMOCTOSITEIbHOW HAyKH, TECHO CBSI3aHHON € JApyTrUMHU
pasaenamu QU3MKH, U B TIEPBYIO OYEpelb C ONTUKOHN U Ja3epHor (usukoi. [IpoBectn kpaTkuii 0030p
pa3BUTHS TEOPUU KOJICOaHUH.

B mepBoit wactu Kypca, TOCBSIICHHOW JMHEHHOW TeOpUM KOJICOAHHM, I1€IeCO00pa3HO
o0OpatuThcs K Haubojiee 3HAKOMBIM M IOHATHBIM MEXaHWYECKMM KOJIeOATeNbHbIM CHUCTEMaM, BBEIS
pa3BepHyTOEC TMpEJICTaBIEHUE O CUIaxX TPEHHs U JUCCUNATUBHOM ¢yHkuuu Panes. Cruenyer
[IPOAHAIU3UPOBATh YCIOBUS NPUMEHMMOCTH JHMHEHHOW TeopuM KojeOaHM B MeXaHHMKe. 3aTeM
nesnecoodpasHo u3 npasuia Kupxroda BeIBECTH YpaBHEHHUE /7Sl TOKA B 3JIEKTPOMAarHUTHOM KOHTYpE €
BHEIIHUM BO30Y>KJICHHWEM U, CPaBHHMBAs €r0 C YPAaBHEHUE IBM)KCHHUS OJHOMEPHOW MEXaHMYECKOU
KoJIe0aTeIbHON CUCTEMBI, POBECTH IEKTPOMEXAHNIECKYIO aHAJIOTHIO. TeM caMbIM OyIyT 0000IIeHbI
Mpe/ICTaBlIeHUs] O KojeOaHusX B ATHX cHucTeMax. PaccMOTpeTh KOHCepBaTHBHBbIE M ABTOHOMHBIE
cucteMmbl. HamoMHUTh NOHATHSA 00 YCTOWYMBOM M HEYCTOWYMBOM PABHOBECHM M BBECTH MOHSATHUS 00
OOBIKHOBEHHOW M aCUMIITOTHYECKON yCTOMYNBOCTH. BBecTH npencraBienre o (ha3oBOM MPOCTPAHCTBE
U ToKa3aTh (pa30BbIE AMArpaMMbl Ul PACCMOTPEHHBIX MPOCTEHIINX CHCTEM, MPOJIEMOHCTPUPOBAB
BO3MOXHOCTH JJIs1 aHaJIn3a 00Jiee CI0KHBIX CUCTEM.

[lepen aHamm3oM BBIHYXAEHHBIX KOJIOAHUH I1€1ecO00pa3HO HANOMHUTH MaTeMaTHUeCKUI
anmapar psoB M uHTerpanoB ®dypbe, umes B BUIY, YTO CHEKTPajbHbIE IPEICTABICHUS U HABBIKU
ONEpUpOBaTh MMHU Y CTYICHTOB BeCbMa OrpaHHueHbl. [IpeqnokuTh HCIIONB30BATh KOMILIEKCHOE
MpECTaBIeHNE Kak 0ojee KOMIAKTHOE W ymoOHoe. [IpoaeMOHCTpUpOBATh 3TH BO3MOKHOCTH TpPHU
BBIYMCIICHUH CIEKTPOB 3aTyXaloIIMX M HapacTaloUMX KoJieOaHWM W HCMONb30BaTh Ui aHAINW3a
BBIHY)KJICHHBIX KOJICOAHHMI TMOJ JACHCTBHEM IEPUOAMYECCKOM M HETCPUOIUYCCKON BHEUTHEH CHJIBI.
3areM cielyeT HalIOMHUTh O METOJE BapHALUU OCTOSHHBIX IPU PEIIEHUU HEOJHOPOIHBIX JIMHEHHBIX
muddepeHManbHbIX ypaBHEHUH M MCIIOJIB30BaTh €ro /I aHaliM3a BBIHYXKJIEHHBIX KojleOaHMH mpu
UMIYJIbCHOM Bo3zaeiicTBuu. [lokazaTh (usnueckuii cmpica [ - (GYHKIMHM Kak HPUCOEIMHEHHOU
GbyHKIMH.



ITpu m3n0XKEeHUN COOCTBEHHBIX KOJeOaHHI B MHOTOMEPHBIX KOHCEPBATUBHBIX CHCTEMax HaJlo
JaTh CTYJAEHTaM IPEJICTaBJICHHE O HOPMaJbHBIX KOOpPAMHATAX, HOPMAJIbHBIX KOJIEOaHMSX (THUIAX
KojeOaHui, MOJaX) U COOCTBEHHBIX vacToTax. [loJ€3HO NPOWLIIOCTPUPOBATH 3THU MOHATHS Ha
npumepe kosnebanuil B Mmosnekyse CO2. [Ipoananu3npoBaTh COOCTBEHHBIE U BBIHYK/IEHHbIE KOJIEOAHUS
B JIMHEMHBIX LEMNOYKAX OCHWUIATOPOB Ha TMpUMEpPax TMPYKUHHO CBS3aHHBIX MAasTHUKOB H
JJIEKTPOMAarHUTHBIX KOHTYPOB, CBS3AHHBIX NEPEXOIHBIMU €MKOCTAMU. Elle pa3 mpoaeMOHCTpUpOBATH
CIPaBEIUIMBOCTh IEKTPOMEXAHUYECKOW aHaJIOrMu. BBECTH NMOHATHE O BOJHOBOM COIPOTHBIICHUU
LENOYeK M KaK YacTHBIA ClIy4yaidl BBIBECTH BOJIHOBOE COINPOTHUBIIEHHE HJIEKTPUYECKON KaOenbHOU
JVHUH.

Bropas yacTh Kypca HOCBSIIIEHA PACCMOTPEHUIO JIMHEHHBIX KOJICOAHUH B ONTHKE U JIa3ePHOH
¢u3uKe, BOMPOCOB, MMEIOMIMX BAKHOE 3HAYCHHE IS TOATOTOBKM CHEIHMAIMCTOB M0 JIa3ePHOH
¢usuke. HauaTts m3noxxenue cieayer ¢ GyHIaMEHTAIbHBIX ypaBHEHHI MakcBeia 1 MaTepUalbHbIX C
HCIOJIb30BAHUEM MEXIyHApOJHON CHCTEMbl €IMHUI. DTO MO3BOJIAET IOCIE BBIBOJA BOJHOBOIO
ypaBHEHUS MMOKA3aTh CBsI3b (PA30BOI CKOPOCTH CBETA C JIEKTPHUUECKOM M MAarHUTHOW IMOCTOSTHHBIMU. B
paMKax Kypca JOCTaTOYHO OTPaHMYMUTBLCS CIIy4aeM IUIOCKMX BOJIH M HENPOBOIALICH, HEMarHUTHON
OJIHOPOJHON M M30TPOIHOW pa3peKeHHOH cpenbl. [locie paccMOTpeHHs IUIOCKHX BOJIH B OTKPBITOM
pe30HaTOpe C y4eTOM I'PaHUYHBIX YCJIOBUI Ha 3€pKajlax JacTcs NPEACTaBICHNE O MOJaxX pe30HaTopa,
X COOCTBEHHBIX YaCTOTaxX M JOOPOTHOCTH pe3oHaropa. PaccMmarpuBas marepuaibHble YacTHIBI B
IIPOCTOM MOJENN HEMOABM)KHBIX 3aTyXaIOIIUX 3JIEKTPOHHBIX OCHWUIATOPOB HETPYIHO IOJIY4HTH
YaCTOTHBIE 3aBUCHUMOCTH ISl TTOKA3aTelNsl MPEeJOMIICHHUS U Kod((UIIMEeHTa MOTIIOIeHUs (YCHIICHHS)
OJIHOPOAHON cpenbl. MoxHO yka3aThb Ha cooTHomieHus Kpamepca — Kponwra, cBs3bIBaroIiue 3Tu
3aBUCHUMOCTH. PaccmarpuBas B KJIACCHYECKOM  TPEICTABICHUM  HU3IyYEHUE  3aTyXaloluX
OCHWJIIATOPOB, CIy4allHO M HE3aBUCHMO JPYI OT JIpyra BO3HMKAIOIIUX, MOXKHO BBIBECTH (GOopMy
CIIEKTpa CIIOHTAHHOI'O W3JIY4YEHHs AKTUBHBIX YAacTUI[ B CBOOOJHOM IPOCTPAHCTBE M B OTKPHITOM
pe3oHaTope ¢ moryomaromeid u ycunupatomeil cpenoid. IlokaseiBaercst 3GGeKT CyKeHHs JMHHUHA
CIOHTAHHOTO U3JTyYeHHs U MpeoOpa30BaHusl UX B MOHOXPOMATHYECKHE KOMIIOHEHTHI ITPH YBEIMYEHUU
ycuiieHus B cpene. Onpeaensercs nopor reHepalnu ja3epa.

B Tperbeil uacTM Kypca paccMaTpUBAKOTCSi OCHOBbI HEJIMHEHHONW TEopuu KoseOaHUIl.
LenecooOpazHo HayaThb C KOHCEPBATHUBHBIX CUCTEM, JUIsl KOTOPBIX HEMOCPEICTBEHHO M3 3aKOHA
COXPAHEHHS DHEPrMM MOXKHO BBIUHCIWTH NEPUOAbl KOJeOaHWW M BpallleHud OJHOMEpPHOU
KojeOaTenbHOM cuUCTeMbl. B KadecTBe MNpPOCTOro mpuMepa BBIUYMCISETCS NEpUoa  KojieOaHU
MaTeMaTU4YeCKOr0 MasTHMKA. 3aTeM pacCMaTpPUBAETCS aHIapMOHU3M KoseOaHuil B oOmieM BHJE:
MOSIBJIEHUE BBICIIMX TapMOHMK M HM3MEHEHHE MX YacTOT C POCTOM AaMIUIMTynAbl KojeOaHuid. s
JMCCUNIATUBHBIX HEIMHEHHBIX KOJICOATENbHBIX CHUCTEM BBOJUTCA MPEJACTaBIEHHE O METOoje
MO3TATHOTO PacCMOTPEHMs KoJIeOaHUN Ha IpuMepe KojeOaHUil ¢ CyXUM TpeHHeM. 3aTeM U3jaraercs
MeTo JIbeHapa U MPUBOJATCS MPUMEPHI ITOCTPOEHUS (Ha30BBIX JHATPAMM C €r0 UCHOJIb30BAHUEM IS
psima auccunaTuBHBIX cucTeM. OOCYXKHaloTcs yCIOBHS BO3HHUKHOBEHHUS aBTOKoseOaHui. JlaeTcs
MpEeCTaBIeHHEe 00 YCTOHYMBBIX W HEYCTOWYMBBIX IPENENTbHBIX IMUKIAX Ha (pa30BOM IUIOCKOCTH, O
MSTKOM M >K€CTKOM BO30YXKIEHUHM aBTOKOJcOaHwmil. BBoguTcs kimaccudukanus aBTOKOJIeOaTEIHHBIX
CHCTEM KaK CHUCTEM TOMIICOHOBCKOTO THMA M BBIPOXKAEHHBIX. [l pacyera aBTOKOJIEOATEIBHBIX
CHCTEM TOMIICOHOBCKOTO THIIA IpPEUIaraeTcsi MeTOJ| MEIJIEHHO MEHSIoIUXcs aMIUIMTyx U (a3. B
KauecTBE  IPUMEPOB  €r0  HUCIHOJb30BaHUSA  PACCUMUTBHIBACTCA  DJIEKTPUYECKUH  TE€HEpATop
CHUHYCOUJAJbHBIX KOJeOAaHMM M MEXaHWYEeCKMH TIeHepaTrop 3BykKa (IpuUMep - CKpHIIKA).
PaccuntbiBaeTCs MHTEHCHBHOCTB T€HEPALIMK B OJTHOMOJIOBOM JIa3€pe.

Jlns aHanu3a BBIHYXJIEHHBIX KOJIEOaHMHA B HETUHEWHBIX KOJEOATENBbHBIX CHCTEMAax
MIPUBOJUTCS METOJl rapMOHHMYEcKoro OanaHca. PaccmaTpuBalOTCsl CHUCTEMbI C HE KBaJpaTUYHOU



3aBUCUMOCTBIO TIOTCHUUAIBHOW DJHEPruM OT OOOOIIEHHONW KOOpAMHATBI M C KOA(PPHUIMEHTOM
COIIPOTHBIICHUS, 3aBUCALIMM OT 0000IIeHHOW cKopocTh. Ilokas3piBaeTcs, 4TO B IEPBOM Cllydae
PE30HAHCHBIE KPUBBIE «UCKPUBIICHBD - MAKCHMYM II€PEMENIAeTCsl TI0 YacTOTE C POCTOM aAMIUIUTYIBI
BO3MYIIArOIIEH 00O0OMEHHON CHIBl. DTO MPHUBOAMT K BO3MOKHOMY HAOIOEHHIO THCTEPE3MCHBIX
siBTICHHH. Bo BTOpOM cirydae pe30HaHCHBIE KPUBBIE COXPAHSIOT CBOIO CHMMETPHUIO, HO YIIHPSIOTCS U
MOSIBJIICTCSI MOCTOSIHHASL COCTOBJISIFOILAS, KBAJIPAaTUYHO pacTyllas ¢ aMIUIUTYAOH BO3MYyIIArOIIEH
cuibl. [IpoBoauTces nmapasiens ¢ MOJAEBBIM YHIMPEHUEM JIMHUU YCHIIEHHUs] aKTMBHOM cpelibl B ja3epe.
OOcyxnaroTcs  yClOBUS, TpU  KOTOPBIX  4YacTOTa TOMIICOHOBCKOIO  TeHeparopa  MOXET
CHUHXPOHHM30BAThHCSI CUTHAJIOM JPYTOro TeHepaTopa.

B koHme Kypca paccMaTpuBAIOTCS HapaMeTpHUuecKd Bo30yxnaemble Konebanusa. OOmumit
aHaJM3 BO3MOXKHOCTH TaKMX KOJICOaHUI MPOBOAUTCS HAa OCHOBE ypaBHEHMs XWUIA. Y CIOBHUS JJIS UX
BO30Y)KJICHHUS ONPEICISIOTCS NpU aHaimu3e ypaBHeHHss Matbe. [Toka3piBaeTcs, 4TO POCT aMILTUTYIbI
napaMeTpUIecKn BO30YKTaeMbIX KOJICOAHUH OTPaHUIMBACTCS TOJIBKO HEJTMHEHHOCTSIMHU B cucteMe. B
KayecTBe INpUMeEpa pacCMaTPUBACTCs AIIEKTPUUYECKHM T'€HepaTop ¢ KOHJEHCATOPOM B 3aJarolleM
KOHTYpE, COAEPIKalIlleM CETHETORIEKTPHUK. J[aeTcsi KaueCTBEHHOE NPEACTaBICHUE O MapaMeTPUUYECKUX
YCUITUTESX.

CamocrosarenbHass paboTa CTYAGHTOB HeoOXoauMma Ui 3aKpeIUICHUS  IOJIyYeHHBIX
TeopeTnyecKux 3HaHui. PopMoii ee ABIAETCA MOJArOTOBKA pedepaToB MO NPEATIOKEHHBIM TEMaM.
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