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AHHOTALMS

Kypc cBsa3biBaeT ¢yHIaMeHTalbHbIE 3HAHUS, MOJYYCHHBIE CTyIEHTAMU II0 MaTeMaTHKEe U
¢u3nke Ha MIIAQIIMX Kypcax C HM3yYE€HHEM OCHOBHBIX KypCOB TIO CHEIHMaIH3alusM Kadeapbl:
«KBanToBast panmnopusuka» , «ATOMHas M MOJIEKYJSIpHAs CIEKTPOCKOMUs», «MeToabl jazepHON
JTUarHOCTUKM» W ApPYTux. 3HaHHE Kypca oOecrieuuBaeT riayOokoe MOHMMaHHE (DU3MKHU JIa3epoB Kak
MHOTOMEpPHBIX Kosle0aTenbHbIX ONTHYEeCKUX cucreM. Kypc moakperuisercss AByMms KadeapalbHbIMU
(bU3NYEeCKUMHU MPAKTUKyMaMU — 10 (U3NYECKOM ONTHUKE U 1O (PU3UKE JIa3€pOB.

1. LEJIU U 3ATAYA OCBOEHUS YYEBHOM JUCHUITIIUHBI

LensamMu ocBoeHust yuyeOHOM nmuctumianHbl «Teopust KoseOaHUN» SBIAIOTCA H3Y4YEHHUE
pa3NIUYHBIX KoJIeOATENbHBIX MPOIECCOB B IMPHUPOJE, BBIABICHUS HMX (PYyHAAMEHTAIbHBIX MPUYHH,
Kiaccu(uKanusi, 3HAKOMCTBO C OCHOBHBIMH TEOPETHYECKMMHM METOJaMH OIHMCAHUs M pacyera
rapaMmeTpoB KoseOaTesIbHbIX cucTeM. PaccMaTpuBarOTCsl MEXaHUUECKHUE U DJIEKTPUUECKHE KOJIeOaHMs,
KoJie0aHus B ONTUKE U B Ja3epHON (U3HKE.

2. MECTO YYEBHOH JIJUCIIUILJIMHBI B CTPYKTYPE OOII BO

Kypc cBsi3bIBaeT (QyHIamMeHTaNbHbIE 3HAHUA, MOJYYEHHBIE CTYIACHTaMHU MO MaTeMaTHKE U
¢bu3Mke Ha MIAANIMX KypcaX C HU3YYEHHEM OCHOBHBIX KypCOB IO CHEHUalIu3alusM Kadeapbl:
«KBanrToBast paguopusnka» , «ATOMHas W MOJEKYJspHas CHEKTPOCKOMus», «MeTonabl JiazepHOH
JMAarHOCTHKM» U JIpyTruxX. 3HaHUEe Kypca oOecreuuBaeT IiyO0oKoe MOHUMaHuEe (U3UKHU JIa3epoOB Kak
MHOTOMEpPHBIX KoJIeOaTelnbHbIX ONTHYECKUX cucTteM. Kypc moakperuisercss AByMs KadeapalbHBIMU

(GU3NIECKUMHU TPAKTUKYMaMH — TI0 (PU3NUECKOI ONTHKE U 10 (PU3UKE JIa3epOB.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IBTATbBI
OBYYEHUA

YHuBepcanpHbie U(1n) obmenpodeccuoHalbHbIe KOMIIETEHIUH:

KOI[ N HAUMCHOBAHHEC KOMIICTCHIIMHN KO)I 1 HAUMCHOBAHUC MHAUKATOPA JOCTUIKCHUSA

KOMIICTCHIIHN

OIIK-1 [1] — CnocobeH mpuMeHsITh
€CTECTBEHHOHAYYHBIE U
OOIIeH)KEHEPHBIE 3HAHUS, METO/IbI
MaTeMaTHYECKOTO aHAJIn3a 1
MOJEJIIMPOBAHUS B UH)KEHEPHOMN

eI TEIILHOCTH, CBSI3aHHOM C
(hOTOHHBIMU TEXHOJIOTHSIMH
00paboTKu nHpopMaIuHy,
MIPOEKTUPOBAHUEM,
KOHCTPYHPOBAHUEM M TEXHOJIOTHUSIMU
MIPOU3BOJICTBA DIIEMEHTOB, TPUOOPOB
U cUCTeM (DOTOHUKH U
ONTOMH(GOPMATUKU

3-OIIK-1 [1] — 3HaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX U HHKEHEPHBIX JUCLUILIUH U METO/IbI
MaTEMaTHYECKOT 0 aHAJIN3A.

V-OIIK-1 [1] — YMeTh NpUMEHATh 3HaHUS OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYUYHBIX U MHKEHEPHBIX AUCLMILINH,
METOJIbl MaTEeMaTHYECKOI'0 aHAJIW3a U MOJIETIUPOBAHUS B
MH)KEHEPHOMW JeATENbHOCTH, CBA3aHHOM ¢ (POTOHHBIMU
TEXHOJIOTUSIMU 00paboTKH UH(OpPMALMK, TPOEKTUPOBAHUEM,
KOHCTPYMPOBAaHUEM M TEXHOJOTUSMHU IIPOU3BOICTBA
3JIEMEHTOB, MPUOOPOB U CUCTEM (DOTOHUKH U
ONTOUH(OPMATUKH

B-OIIK-1 [1] — Bagets MeTogamu, criocobamMu u mpruemMamMu
peleHNs THIIMYHBIX 3a]1a4 €CTEeCTBEHHOHAYYHbIX, O0IINX
MaTEeMaTHYECKUX M MHKEHEPHBIX JUCLMILINH.




HpO(beCCI/IOHaJ'IBHHe KOMIIECTCHIIMKX B COOTBCCTBHHM C 3aJadyaMu H

3HaHU) PO eCCUOHATBHON AeSITENLHOCTH:

obbekTamu (00JIaCTIMHU

3apaua
npogeccuoHaIbLHOM
aesareabHoctu (3I1/1)

Pa3paboTka nazepHbIX U
OIITHYECKHUX
TEXHOJIOTHH; aHAJIU3
MOCTaBJICHHOM 3aJaun
HCCIIeJOBaHU B
obiactu (POTOHUKH U
ONTOUH(OPMATHKH;
SKCTIEPUMEHTAJIbHBIE
HCCIIeIOBaHUS B
obiactu (POTOHUKH U
ONTOUH(OPMATUKH
HOBBIX SIBIICHHIA,
MaTepuajoB, CHCTEM H
YCTPOWCTB

O0BeKT NiIn
00J1aCTH 3HAHUSA

JlazepHbie
TEXHOJIOTHH,
3JIEMEHTHI B COCTaBE
Ja3epHBIX CUCTEM,
ONTUYECKHE
MaTepHalbl U
JeTaiu,
T(PpaKInOHHBIC
OINTUYECKHE
DIIEMEHTHI,
rOJIOrpaMMBbI

Kox n HamMeHOBaHHe
npogdeccuoHaIbLHOM
KOMIIETEeHI[UH;
OcHoBaHue
(mpodeccHoOHANBHBIN
cranaapt-IIC, anaans
OnbITa)

HAaY4YHO-UCCIEN0BATEIbCKON

ITIK-1 [1] - cocob6eH k
aHaJIN3y MOCTAaBJICHHOU
3a/1a4yl UCCIIeI0BaHUM B
obiactu GOTOHUKH U
onTouH(GOPMATUKU

Ocnosanue:
[IpodeccronanbHbII
cranaapt: 29.004, 40.037

Kox n HanMeHOBaHHe
HHAUKATOpPA
AOCTUKEHUS
npogdeccuoHaIbLHOM
KOMIEeTEeHIIUH

3-IIK-1[1] - 3nath
COBPEMEHHOE
COCTOSTHUE Pa3BUTHS
(hOoTOHUKH U
ONTOMH(GOPMATHUKH ;
V-TIK-1[1] - ymetb
aHAJIM3UPOBATh
HCXOJIHbIE TPeOOBaAHUS
[IPH PEIICHUH 33724 B
obiact (POTOHUKH U
onTOMH(GOPMATUKU
MIPOBOINTH ITOUCK
HAyYHOTEXHUYECKON
nH(popMaliu IO TeEME
peliaeMoii 3a1auu
YTOYHSTH U
KOPPEKTUPOBATh
TpeOOBaHUS K
pelaeMoii 3a1aue B
obract (POTOHUKH U
ONTOMH(GOPMATHKH ;
B-TIK-1[1] - Bnanets
HaBbIKaMU aHaln3a
MIPOCTBIX
HCCIIEeIOBATENbCKUX
3a1a4 B 00JIacTH
(hOTOHMKHU 1
ONTOUH(OPMATHKH

4. BOCHUTATEJBHBIN MOTEHIUAJ JUCHUILIAHBI

Hanpasnenus/nienu
BOCITUTaHUS
[IpodeccrnonanpHOE
BOCIIUTAHUE

o0ecreynBaronux,

3amaun BocruTaHus (KOx)
Coznanue ycinoBui,

(hopMHpOBaHNE HAYYHOTO
MHUPOBO33pEHUS, KYJIbTYpPbl
MOMCKa HECTAaHAAPTHBIX HAYYHO-
TEXHUYECKUX/TIPAKTHUSCKUX
pelIeHu i, KPUTUYECKOTO

BocnurarenbHbIN NOTEHITUAT
JIVCITATIITIH

1.Mcrionp30Banne BOCIIUTATEIILHOTO
MOTEHIIAAJA TUCITUTUTHH/TIPAKTHK
«HayuHo-uccnenoBaTenbcKas
pabotay, «IIpoekTHas MpaKTUKAY,
«HayuHb1i1 cemunap» 1ist:

- (opmupoBaHUS TOHUMAHUS
OCHOBHBIX IIPHHITUIIOB M CIIOCOOOB




OTHOIIEHHUS K UCCIIEI0BAaHUAM
JbKeHay4dHoro Toska (B19)

HAy4HOTO IT03HAHUSI MUDPA, Pa3BUTHUS
UCCIIEIOBATENIbCKUX KayeCTB
CTYJEHTOB IIOCPEACTBOM UX
BOBJICUEHUS B UCCIIEIOBATEIBCKIE
MIPOEKTHI IO OOJIACTSIM HAyUHBIX
nuccnenoanuil. 2.Mcrnons3oBanue
BOCIIUTATEIBHOIO NOTEHIIMAIIA
mucuuiuing "Meropus Hayku u
nnxenepun', "Kpurnueckoe
MBIIIJIEHUE U OCHOBBI HAy4YHOI
KOMMyHuKanuu'", "BBeaenue B
cnenuanbHoCcTh", "HayuHo-
ucclieioBaTenscKas padbora”,
"Hayunblii cemunap" mis:

- (hopMupoBaHUs CIOCOOHOCTH
OTIENATh HACTOSALINE HAyYHbIE
HCCIIEIOBAHMsI OT JDKEHAYYHBIX
MOCPEACTBOM IIPOBEEHUS CO
CTYJAEHTAMM 3aHITUN U PETYJISAPHBIX
Oecen;

- (hopMupoOBaHHS KPUTHUECKOTO
MBIILIEHHSI, yMEHHSI pacCMaTpuBaTh
pa3IMYHbIE UCCIIEIOBAHUS C
AKCIIEPTHOM MO3UILIUU TOCPEACTBOM
00CYX/IeHUs CO CTyIeHTaMU
COBPEMEHHBIX UCCIICIOBAHUM,
HCTOPUYECKHUX IIPEAIIOCHUIOK
MOSIBJIICHUS T€X UM UHBIX OTKPBITUI
U TEOPUH.

S. CTPYKTYPA U COJEPKAHUE YYEFHOM TUCIATLINHBI

Paznenel yueOHOM qUCHUIUIMHBL, X 00BbEM, CPOKH U3y4eHUS U (POPMBI KOHTPOJIS:
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2 Yacts 2 9-15

14/0/0

25

KH-15

Hmoeo 3a 6 Cemecmp

30/0/0

50

KonTpoabhbie
MeponpusitTust 3a 6
Cemectp

50

B-
OIIK-
L,
3-I1K-
L,

V-
TK-1,
B-
TK-1

* — COKpalleHHOe HauMEHOBaHKE (POPMBI KOHTPOJIS
** — cyMMa MaKCHUMaJIbHBIX 0ayuioB JojkHA ObITh paBHa 100 3a cemecTp, BKIHOUAs

(unn) sK3aMeH

CoxkpaiieHre HauMeHOBaHUN ()OPM TEKYIIET0 KOHTPOJIS U aTTECTAllMU Pa3elioB:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHue
KN KonTposb 1o uroram

€

DK3aMeH

3a4€T U



KAJIEHJIAPHBIN IVIAH

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

U qac. , yac. yac.
6 Cemecmp 30 0 0

1-8 Yacrs 1 16 0 0

1 BBenenue Bcero ayutopHbIX 4acoB
MHoroo0pa3ue koyiebaTenbHbIX MPOLECCOB B IPUPOJIE U 2 [0 [0
MIPAKTUYECKON AeATENbHOCTH YenoBeka. OyH1aMEeHTAIbHbIE Omnnaitn
NPUYHHBI KOJeOaHU B MEXaHHUKE, HIIEKTPOMArHeTU3Me 1 0 0 0
ONTHKE, JIa3epHOU (pusuke. MicTopust Teopun KojaeOaHui.

2 CoOcTBeHHbIE JTHHEHHbIE KOJIe0aHusl. Bcero ayiuTopHbIX 4acoB
VYcnoBust Ui TMHEHHBIX KOeOaHUH B MEXaHMKE. 2 [0 [0
DnekTpomexaHuueckas aHanorusi. Komrekcnoe Omnunaiin
npeAcTaBieHue Koyedanuid. [I[pumenenre psaaoB U MHTETPAJIOB | () 0 0
®ypbe B komIIekcHOH Gopme. Konebanust B KOHCEpBaTUBHBIX
cUCTeMax. 3aTyxXalollie U HapacTalolue KoieOaHus.

CrnekrtpanbHoe npezcrasieHue. @a3oBbie n1uarpaMmel. Paspsin
KoHJeHcaTopa. [lopor renepanuu pagroreseparopa

3 Broiny:x/1eHHbIE JINHEeHHbIE KOJTe0aHusl. Bcero ayiuTOpHbIX 4acoB
AMIUIUTYHO-4aCTOTHBIE U (Pa30-4aCTOTHBIE XapaKTEPUCTUKH. | 2 [0 [0
SBnenue pezonanca. [[pumenenre meToaa Bapualuu OHnaiin
noctosiHHbIX. Konebanus noa aeiictsuem yaapa. 0 0 0
Hcnonb3oBanue [ - GyHKIHUI.

4-5 MHoromepHble JJUHEHbIe KOJIeOaHus. Bcero ayutopHbIx 4acoB
Konebanus B KOHCEpPBAaTUBHBIX CUCTEMAaX, HOPMAJIbHBIE 4 [0 [0
KOOpJMHATHI M HOpMalibHbIe Kojebanus. Konebanus Mmosnexkyn. | Ounaiin
CoOcTBeHHbIE U BBIHYKICHHBIE KOJICOAHUSI B MEXaHHUYECKUX U | () 0 0
ANEKTPUUECKUX LIeNOYKaxX. BOITHOBOE COMPOTUBIICHHE.

MHOT03BEHHBIE YJIEKTPUIECKHE (DMIIBTPHI.

6-7 JIuHeiiHbIe KOJIEOAHUS B ONITHKE Bcero ayiutopHbIx 4acoB
VYpasuenust Makcgeiia. BoaHoBoe ypaBHeHue, 4 [0 [0
ANIEKTPOMArHUTHBIEC BOJIHBI, (Pa30Basi CKOPOCThH CBETA. Ownunaitn
PacripocTpanenue cBeTa B MaTepualIbHOM cpese. 0 0 0
KoadduimenT nornomieHus u nokasaTeib IpeIoOMICHUS.
3akon byrepa. [lonsipusanus cpeipl, JMHUH MOTJIOMIEHUS U
JUCIIEPCUU B MOJIENIM aTOMa KaK 3aTyXaroIlEero 3JIEKTPOHHOTO
ocuusuiATopa. CrieKTp CIOHTAHHOT'O U3JTyYEHHUS.

8 JInHeiiHbIe KoJ1e0aHUs B JIa3epHOH (PHU3HKe. Bcero ay1tuTopHbIX 4acoB
CrieKkTp ONTHYECKOT0 pe30HaTOpa, MO/Ibl, COOCTBEHHbIE 2 | 0 | 0
94acTOTHI, TI0JI0CA U TIOOPOTHOCTH pe30HaTOpa. Y CUJICHHE Ownnaitn
akTUBHOM cpefibl. CIIOHTAaHHOE U3ITYYEHHE B PE30HATOPE C 0 0 0
aKTUBHOM cpeiol, JopMUpOBaHUE TeHEPALIUH J1a3epa.

9-15 Yacrtp 2 14 0 0

9-10 Henuneiinbie koJ1e0anms. Bcero ayIuTOpHBIX 4acoB
Konebanusi B KOHCEpBATUBHBIX CUCTEMAaX, BEIUMCICHHE 4 [0 [0
nepuoaoB Kojebanuit u potanuii. « TouHass» Teopust MasTHUKA. | OHiaiiH
Konebanus B AMCCUNIaTUBHBIX CUCTEMAX, METO/ ITO3TAITHOTO 0 0 0
paccMoTpeHHs. AHrapMOHM3M KosiebaHuid. Pe3oHaHCh B
HEJTMHEHHBIX KoJieOaTeIbHBIX cucTeMax. Meron JIbeHnapa.

11-13 | ABTOKOJI€OAHUS. Bcero ayiuTopHBIX 4acoB




YcnoBust Ui aBTOKOJIe0aHUM, PEACTABICHUE O TIPEACTAbHbIX | 6 [0 [0

nukiax. CHCTEMBI TOMIICOHOBCKOT'O THIA. MeToI MeIIeHHO Oumntaiia

MeHstouXxcs aMiuTy u pas. Paguoreneparop. Monenb 0 0 0
Ban-nep-Ilosis. BeipoxkieHHBIE CHCTEMBI, pa3pbIBHBIE U
penakcannoHHbIe Konebanusi. Ckpun u ckpurika. Jlazep kak
ONTUYECKUI aBTOTE€HEPaTOP.

14 - 15 | IlapameTpu4ecKkue KoJeOaHus Bcero ayiuTopHbIX 4acoB
[Tpumepsl mapaMeTpuvecKu BO30YyKI1aeMbIX KOJICOaHUIH. 4 | 0 | 0
Amnanu3 ypaBHenuit Xuia u Matbe. Y ciioBus Omnnaiin
napamMeTpu4eckoro Bo30yxaeHus. Heo6xoaumMocTs yuera 0 0 0

HEJIMHEHHBIX CBOWCTB BO30YKIa€MOM CUCTEMBI.
IIpencraBieHue o mapaMeTpUYECKUX FeHEpATOpax 1
YCUJIUTEIISIX.

COKpaH_IeHHLIC HaMEHOBaHMS OHJIAaH OMIIMH:

Oo6o03na | [los1HOe HaMMeHOBaHME
YeHue

oK DJIEKTPOHHBIN KypC

IIM [TOTHOTEKCTOBBIN MaTepual
11JI ITomHOTEKCTOBEIE JCKIIUU
BM Buneo-marepuainsl

AM Aynmo-marepuassl

[1p3 [Ipe3enTanmu

T Tectol

OCM DIEeKTPOHHBIE CIPABOYHBIE MATEPUAJIBI
4@ HMHTEepakTUBHBIN CANUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Tpu peanuzaryu nporpamMmbl AUCUUIUIMHBL «Teopust KonebaHui» HCIONB3YIOTCS pa3IMYHbIE
oOpa3oBaTeNbHBIE TEXHOJOTHH — BO BpEMsI ayAMTOPHBIX 3aHIATHUN 3aHATHS TMPOBOAATCS B (hopme
HpO)]BI/IHYTI)IX J'IGKHI/II\/'I C HCIIOJB30BAHUCM TCXHHNYCCKUX CpC}ICTB O6y‘-I€HI/I${ - J'IGKHI/II\/’I C
BU3yaJu3alueu.

JIJ1s1 KOHTPOJIT YCBOCHHS CTYACHTOM Pa3/eiioB JaHHOTO Kypca MCIOJb3YIOTCS TECTUPOBAHUE U
Hanucanue pedepara.

CaMocTosiTenbHast paboTa CTYyJCHTOB MOJApa3zyMeBaeT MojJ co0o0il MpopaboTKy JEKIIHMOHHOTO
Marepuaia ¢ UCIOJIb30BAHUEM PEKOMEH1yEMOM JINTEpaTyPhI.

7. ®OH/J OHEHOYHBIX CPEJICTB

@DOHJ] OLIEHOYHBIX CPEACTB IO TUCLUILUIMHE 00ECIIeUrnBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBbIX
pe3ynbTaToB o0ydeHus (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPHUSITUNA TEKYUIETo,
PpyOexKHOro U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILTUHE.

Cesi3p Mexay (GOpMHUPYEMBIMH KOMIIETEHUUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUA
Mpe/icTaBjeHa B CIeAyIOLIeH Tadnuiie:

| Komnerennus | MuaukaTopbl ocBoeHHs | ATTecTanmonHoe MeponpusiTHe |




(KII 1)
OIIK-1 3-OIK-1 N, KU-8, KU-15
V-OITK-1 D, KU-8, KU-15
B-OIK-1 N, KU-8, KU-15
TK-1 3-TTK-1 D, KU-8, KU-15
V-TIK-1 D, KU-8, KU-15
B-TIK-1 N, KU-8, KU-15

HIxkanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOrO Oajlla BKIIOUYMTENLHO. MTorosas arTrecranuAa I10 JUCHUIIIMHE OLICHUBACTCA IIO 100-
OaJUIbHOM ILIKaJe U MpeAcTaBiseT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IIPU BBINOJIHEHUU
3aJJaHU{ B paMKax TEKYILEro ¥ MPOMEKYTOUHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHuUs K YPOBHIO OCBOCHHIO
0aJLIoB OaJJILHOM IIIKaJIe ECTS Y4eOHOU JUCITUTIITUHBI

OHCHKa «OTJIMYHO» BBICTABJIISICTCS
CTYACHTY, €CJIM OH I‘J'Iy6OKO " IPOYHO
YCBOMWJI IPOrPaMMHBIN MaTepua,
HUCYECPIBIBAOIIE, MMOCIICA0BATCIIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO ero
n3jaract, yMeCT TCCHO YBA3bIBATH
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHuait MOHOTpadUIecKon

JIUTEPATYPHI.
85-89 B OreHKa «XOpOIIOY» BBHICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT

Marepua, TpaMOTHO U 110 CYHIECTBY
M3Jaraet ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouio
70-74

65-69 O1LeHKa «yIOBJIECTBOPHTEIBHO

BBICTABIISICTCS CTYJICHTY, €CIIM OH HMECT
3HAHHMS TOJILKO OCHOBHOTO Marepuala,
3- HO HE YCBOWJI €ro JeTajei, 10mycKaeT
60-64 «y0081€mMEOPUMETILHOY E HETOYHOCTH, HEZIOCTATOUHO NTPABHIIbHBIC
(opMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIE0BATEIBHOCTH B
M3JI0)KeHHU IPOrPaMMHOI0 MaTepHaJIa.

O1eHKa «HEYIOBIETBOPUTEIBHO»
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HEC
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
Hinke 60 2- F cymecTBeHHble ommmOku. Kak mpasuno,
KHEYO0BIIeMBOPUMETLHOY OLIEHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCS CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JOITIOJTHUTCIIBHBIX 3aHATHHI 110

COOTBETCTBYIOIIEH NUCIUIIIIMHE.




8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUUILINHEI

OCHOBHAA JINTEPATYPA:
1. 53 JI22 Teoperuyeckas ¢usuka T.1 Mexanuka, Mocka: ®uzmariut, 2013
2. DU A 45 Teopus TUHEHHBIX U HEMUHEHHBIX Konebanuii : , Cankr-IlerepOypr: Jlanb, 2022

3. 537 3-43 Ilpunnuns: 1azepos : , O. 3Bento, Cankt-IlerepOypr [u ap.]: Jlans, 2008

JOIIOJIHUTEJIbHAS JIMTEPATYPA:
1. 534 A66 Teopus konebanuii : , A. A. AHaponoB, A. A. Butt, C. D. Xaiikun, M.: Hayka, 1981

2. 534 O-75 OcHoBbI Teopuu koaebanuii : , Murynua B.B.,Mensenes B.1.,Mycrens E.P.,ITapeirun
B.H., M.: Hayka, 1988

[TPOTPAMMHOE OBECIIEYEHHUE:

CrienunanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TUCIUATITAHBI

CriennanbHOE MaTepUATBHO-TEXHUYECKOE 0OecrieueHne He TpedyeTcs

10. YYEBHO-METOAMYECKME PEKOMEHJIALIUU J1JIsA CTYAEHTOB

[Ipu peanuzanuu nporpaMmbl IUCHUIUIMHBI « Teopus koneOaHU» UCHOIB3YIOTCS pa3ivyHbIe
o0Opa3oBaTeNbHbIE TEXHOJOTUU — BO BpEMs ayAMTOPHBIX 3aHATHHN 3aHATHS NPOBOAITCS B (dopMme
IPOABUHYTHIX JIEKIMH C HCHOJb30BAHMEM TEXHMYECKMX CpEACTB OOy4YeHHMs - JIeKIUH ¢
BU3yaIu3aluen.

JUJ11 KOHTPOJISI yCBOEHMSI CTYyIEHTOM Pa3JIeNoB JAHHOIO Kypca UCIOJIb3YETCSl TECTUPOBAHHUE.

CamocrodrenbHas paboTa CTYJEHTOB MOJpazyMeBaeT MoJi co0oi MpOopabOTKy JIEKIIMOHHOTO
MaTepuaja ¢ UCIOJb30BaHUEM PEKOMEHAYEMOM JUTEpaTyphl Ul IOANOTOBKU K TECTaM U HalMCAHUS
pedeparos.

CryneHTaMm mepesl HadajloM 3aHATUN HAJ0 y4ecTb, YTO HECMOTPS Ha JOCTATOYHO OO0JIblIOEe
KOJMYECTBO Y4EOHUKOB MO TEOPUM KOjeOaHWM, HAlMCAHHBIX B Pa3jIMYHBIX CHELHMATU3UPOBAHHBIX
y4eOHBIX 3aBE/ICHUSX, MOJHOLEHHOr0 yuyeOHHKa M0 JaHHOMY KypCy B paMmKax nporpammsl «JlazepHas
¢u3uka» He cyuiecTByeT. [loaToMy ciemyer akkypaTHO MOCEUIAaTh JEKIHUHU, IIepe/l OuepeHOM JIeKInen
popadaTbiBaTh MPEAbITYIIMI MaTepusl U HE CTECHATHCS 3aJaBaTh BOIPOCH! IpenojaaBaTento. Jlis



YCIELIHOIO YCBOCHMs MaTepHualla CIENyeT OCBEKUTb B NAMATH CIEAYIOLIUE PA3ICiIbl MaTEMATHKU:
TEOPHIO JHMHEHHBIX Au(depeHnnanbHbIX ypaBHEHUH, paasl u UHTErpansl Pypbe, U OCHOBBI
TEOPETHUYECKOW MeXaHUKH. B mporecce u3ydeHus npeamMera OCHOBHOE BHHUMAHHE CIEAYET YJEIUTh
TEOPETUIECKUM METOJaM aHaJIn3a KOJIeOaHUH, U B IEPBYIO OYEPEIb - METOIy MEJICHHO MEHSFOIIIUXCS
ammuntya U ¢a3. Brnagenue um OyneT oueHb IOJIE3HO B JalibHEHIIEM IMpU H3YYEHHH Kypca
«Teoperndeckast KBaHTOBAs! DJIEKTPOHUKA»

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIUM JIJISI TIPENIOJJABATEJENR

Bo BBemeHuu cremyeT oOpaTuTh BHHUMAaHHE CTYICHTOB Ha MOBCEMECTHOCTh KONEOAHUU H
Kosie0aTeNbHbIX CHCTEM B NPHPOJIE M MPAKTUYECKOH NeATeNbHOCTH yenoBeka. Hamo mokasate, 4To
BO3MOKHOCTh KOJICOATENIbHBIX IPOLIECCOB BBITEKAeT M3 (PyHJAaMEHTAJIbHBIX 3aKOHOB MPHUPOJABI HA
IpUMEpe  TEOPETUYECKOH MEXaHMKH U dyeKTpoauHamMuku. (OOocHOBaTh  HEOOXOAUMOCTH
BO3HUKHOBEHUSI TEOPUM KOJIEOAHUI KaKk CaMOCTOSITEIbHOW HAyKH, TECHO CBSI3aHHON € JApYyTrUMU
pasnenaMu pU3UKU, U B NIEPBYIO OUEpe/lb C ONTUKON U JiazepHoM ¢u3ukoi. [IpoBectu kpatkuii 0030p
Pa3BUTHS TEOPUH KOJICOAHUH.

B mepBoit wactu Kypca, TOCBSIICHHOW JMHEHHOW TeOpUM KOJICOAHHM, I€7IeCOo00pa3HO
o0patutbcs K HamOosIee 3HAKOMBIM M MOHITHBIM MEXaHHYECKHM KoJieOaTeabHbIM CHUCTEMaM, BBEIS
pa3BepHyTOEC TMpEJICTaBIEHHE O CUIax TPeHHs U JUCCUNATHUBHOM ¢yHkuuu Panes. Cruenyer
MIPOaHAIU3UPOBATh YCIOBUS TNPUMEHMMOCTH JMHEHHOW TeopuM KojeOaHM B MeXaHHMKe. 3aTeM
nenecoodpasHo u3 npasuia Kupxroda BeIBECTH YpaBHEHHUE 7Sl TOKA B AJIEKTPOMAarHUTHOM KOHTYpE €
BHEIIHUM BO30YX/IEHHEM M, CPaBHHBAsi €ro C ypaBHEHHE ABIDKEHHS OJHOMEPHON MEXaHWYeCKOH
KoJ1e0aTeNbHON CUCTEMBI, IPOBECTH JIEKTPOMEXAHUYECKYIO aHAJIOTHIO. TeM caMbIM Oy yT 000011IeHbI
Mpe/ICTaBlIeHUs] O KojeOaHusAX B ATHX cHucTeMax. PaccMOTpeTh KOHCEpBaTHBHBbIE M ABTOHOMHBIE
cucteMmbl. HamoMHUTh MOHATHSA 00 YCTOWYMBOM M HEYCTOWYMBOM PABHOBECHH M BBECTH MOHSATHUS 00
OOBIKHOBEHHON M aCUMITOTHYECKOHN ycToitunBocTH. BBecTH npeacrasnenue o a3oBoM IpOCTpaHCTBE
U TMOKa3aTh (ha30Bble AMATPAMMBbI ISl PACCMOTPEHHBIX MPOCTEUIINX CHCTEM, MPOJIEMOHCTPHUPOBAB
BO3MO>KHOCTH I aHAJIM3a 060Jiee CIOKHBIX CUCTEM.

[lepen aHanmM3oM BBIHYXKACHHBIX KOJICOAHHWH I1€1€CO00pa3HO HAMOMHUTh MaTEeMaTHYeCKHA
anmnapar pszoB U uHTerpanoB ®dypbe, umes B BUIY, UYTO CHEKTPajbHbIE IPEICTABICHUS U HABBIKU
OIEpUpPOBaTh MMM Yy CTYJEHTOB BeCbMa OrpaHUyeHbl. [IpeqnokuTh HCIOIB30BATh KOMILIEKCHOE
IpeJicTaBlIeHNe Kak Oojee KOMIakTHoe M ynobHoe. [IpogemMoHcTpupoBaTh 3TH BO3MOXKHOCTH IpPH
BBIYMCIICHUH CIIEKTPOB 3aTyXaloIIMX M HapacTaloUMX KoJieOaHWM W HCIONb30BaTh Ui aHAJIW3a
BBIHY)KJICHHBIX KOJIEOaHMI TMOJ| JACHCTBHEM IEPUOJAMYECCKOM M HETCPUOIUYECCKON BHEITHEH CHIIBI.
3areMm cliielyeT HalOMHUTh O METOJI€ BapUallMy MTOCTOSIHHBIX P PELIEHUN HEOAHOPOIHBIX JIMHEUHBIX
muddepeHIaTbHBIX YPaBHEHUN M HCIONB30BaTh €ro sl aHadu3a BBIHYXKACHHBIX KOJeOaHUU mpu
UMIYJIbCHOM Bo3aeicTBuu. [lokazaTh (usnueckuii cmpica [ - (YHKIMHM Kak HPUCOEIMHEHHOU
GyHKIMH.

[Tpu n3M0KEeHUN COOCTBEHHBIX KOJeOaHM B MHOTOMEPHBIX KOHCEPBATHBHBIX CHCTEMax HaJo
JaTh CTYJEHTaM IHPEJICTaBICHHE O HOPMaJbHBIX KOOpAMHATAX, HOPMAJIbHBIX KOJIEOaHMSX (TUIaxX
KojeOaHui, MoJaX) U COOCTBEHHBIX vacToTax. [loJe3HO NPOWLIIOCTPUPOBATH 3TU MOHATHS Ha
npumepe konebanuii B mosiekyisie CO2. [Ipoananu3upoBaTh COOCTBEHHBIC U BBIHYKICHHBIC KOJICOAHUS
B JIMHEHHBIX LIEMOYKaX OCHWUIATOPOB HA IpUMEpax MPYKUHHO CBS3AHHBIX MAsSTHUKOB U
3JIEKTPOMArHUTHBIX KOHTYPOB, CBSI3aHHBIX MEPEXOJHBIMU eMKOCTsIMU. Enle pa3 npoaeMoHCTpUpOBaTh
CIPaBEUIMBOCTh IEKTPOMEXAHUYECKOW aHAJIOrMu. BBECTH NMOHATHE O BOJHOBOM COIPOTHBIICHUU



LENOYeK M KaK YacTHBIA Cly4yaidl BBIBECTH BOJIHOBOE COINPOTHUBIIEHHE HIIEKTPUYECKON KaOenbHOU
JVHUH.

Bropas gacTh Kypca HOCBSIIEHAa PACCMOTPEHUIO JIMHEHHBIX KOJIEOAHUH B ONTHKE U JIa3ePHOH
¢u3nKe, BOMPOCOB, MMEIOMIMX BAKHOE 3HAYCHHE IS TOJATOTOBKM CHEIHAINCTOB II0 JIa3ePHOMH
¢uzuke. HauaTe nznoxxeHue cienyer ¢ pyHIaMEeHTAIbHBIX ypaBHeHNH MakcBesia 1 MaTepHalIbHbIX C
HCIIOJIb30BAHUEM MEXIYHAPOJHOM CHCTEMBI €IMHUI. OTO IO3BOJIIET IOCIE BBIBOJA BOJHOBOIO
YpaBHEHHMs [10Ka3aTh CBsI3b ()a30BOM CKOPOCTH CBETA C DJIEKTPUUYECKON M MAarHUTHOW MOCTOSIHHBIMU. B
paMKax Kypca JOCTaTOYHO OTPaHMUYMUTHCS CIIy4aeM IUIOCKMX BOJIH M HENPOBOIALICH, HEMarHUTHOMN
OJTHOPOJIHON M M30TPOIHOW pa3pekeHHOH cpenpl. [locne paccMOTpeHHs IUIOCKUX BOJIH B OTKPBITOM
pe30HaTOpe C y4eTOM I'paHUYHBIX YCJIOBHUI Ha 3epKajlax JdaeTcs NPeACTaBICHNE O MOJaxX pe30HaTopa,
X COOCTBEHHBIX YacCTOTaxX M TOOPOTHOCTH pe3oHaropa. PaccMmarpuBas marepuaibHbIE YacTHIBI B
MIPOCTOM MOJENTN HEMOABM)KHBIX 3aTyXaIOIIUX 3JIEKTPOHHBIX OCHUWUIATOPOB HETPYIHO IOJIYYHUThH
YacTOTHBIE 3aBUCHMOCTH JUIS MOKa3aTessl MpesioMiIeHUs U Koddduuuenta nornomenus (yCUaeHus )
OJHOPOJHOM cpenbl. MOXXHO yka3aTh Ha cooTHomieHusi Kpamepca — KpoHura, CBA3BIBAIOIIME 3TH
3aBUCUMOCTH. PaccmarpuBas B KJIACCHYECKOM  IIPEACTABICHUM  M3IYyYEHUE  3aTyXaroluX
OCHWJIIISITOPOB, CIy4yallHO M HE3aBUCHMO JPYI OT Jpyra BO3HHMKAIOIIUX, MOXXHO BBIBECTH (Gopmy
CIEKTpa CIIOHTAHHOI'O W3IY4YEHHs AKTUBHBIX YAacTUI[ B CBOOOJHOM IPOCTPAHCTBE M B OTKPHITOM
pe3oHaTope ¢ moryomaromend u ycunupatomei cpenoid. [lokaseiBaercst 3GheKT CyXeHHs JIUHHUHA
CTIIOHTAHHOTO M3JTyYeHHS U peoOpa30BaHusl UX B MOHOXPOMATHYECKHE KOMIIOHEHTHI ITPH YBEINYECHUT
ycuiieHus B cpene. Onpeaensercs Nopor reHepalnu ja3epa.

B Tperbeil uacTM Kypca paccMaTpUBAIOTCSI OCHOBbI HEIMHEHHOW Teopuu KosieOaHUil.
HenecooOpazHo HayaThb C KOHCEPBATHUBHBIX CHUCTEM, JUISI KOTOPBIX HEMOCPEICTBEHHO M3 3aKOHa
COXPAaHEHMs DSHEPruM MOXHO BBIUMCIUTh NEPUOJbl KOJIEOAaHMM M BpalleHUH OJHOMEPHOMN
KosnebarenbHON cucTteMbl. B kadecTBe NIpOCTOro mnpumepa BBIYMCISETCA MEpUO  KoseOaHui
MaTeMaTU4YeCKOr0 MasTHHMKA. 3aTeM pacCMaTpPUBAETCS aHIapMOHU3M KoseOaHuil B oOlieM BHJE:
MOSIBJICHUE BBICIIMX TApMOHMK M HM3MEHEHHE MX YacTOT C POCTOM aMIUIMTYy[Abl KojeOaHuit. s
JMCCUTIATUBHBIX HEJIMHEHHBIX KOJICOATENbHBIX CHUCTEM BBOJUTCA IPEJACTaBICHUE O METOje
IIO3TAITHOTO PACCMOTPEHMSI KOJeOaHUll Ha MpuUMepe KoieOaHuil ¢ CyXuM TpeHueM. 3aTeM H3Jlaraercs
MeToz JIbeHapa U MPUBOIATCS MPUMEPHI IIOCTPOCHUS (Ha30BBIX JHATPAaMM C €r0 UCIOJIH30BAHUEM IS
psga nuccunaTUBHBIX cucTeM. OOCyKIaloTCsi yCJIOBUSI BO3HHMKHOBEHHUS aBTOKosieOaHuil. Jlaetcs
Mpe/icTaBjIeHre 00 yCTOMYMBBIX M HEYCTOMYMBBIX MPEJENIbHBIX LMKIAaX Ha ()a30BOM IJIOCKOCTH, O
MSATKOM M >K€CTKOM BO30YXKJIECHWUHW aBTOKOJeOaHWil. BBoauTcs kimaccudukanys aBTOKOJIeOATETHHBIX
CHCTEM KaK CHUCTEM TOMIICOHOBCKOTO THMa M BBIPOXAEHHBIX. [l pacyera aBTOKOJIEOATENBHBIX
CHCTEM TOMIICOHOBCKOTO THIIAa IMpEJIaraeTcsi MeTOJ| MEIJICHHO MEHSIOIUXCcs aMIUIMTyn U (a3. B
KauecTBE  IPUMEPOB  €ro  HCIHOJb30BaHUS  PACCUMUTBHIBAECTCS  DJIEKTPUUYECKUH  TE€HEpaTop
CHHYCOMJANbHBIX KOJeOaHM M MEXaHWYEeCKMH TeHepaTtop 3BykKa (IpuUMep - CKpHIIKA).
PaccuntbiBaeTCs MHTEHCHBHOCTB T€HEpALMK B OTHOMOJIOBOM JIa3epe.

JIns aHanm3a BBIHYXJIEHHBIX KOJIEOaHWH B HEIUHEWHBIX KOJEOATENbHBIX CHCTEMax
MPUBOJUTCS METOJ TapMOHHYECKoro OamaHca. PaccmaTpuBaloTCsi CHCTEMbI C HE KBaJpaTHUYHOM
3aBUCUMOCTBIO TIOTEHIIMAIBLHON DSHEPrUM OT OOOOIICHHOW KOOPAMHATHI U C KO3(PPHUIIMEHTOM
COIIPOTHBIICHUS, 3aBUCALIMM OT 0000mIeHHOM ckopocTu. Ilokas3biBaeTcsd, 4TO B INEPBOM Cllydae
PE30HAHCHBIE KPUBBIE «UCKPHUBIIEHBD) - MAKCHUMYyM II€pEMENIaeTCs 110 4acTOTE C POCTOM aMIUIATY b
BO3MYyIIatOIIel 000OIIEHHON CuiIbl. DTO MPUBOAUT K BO3MOXKHOMY HAOJIOJEHHIO THCTEPE3UCHBIX
sBJICHUH. Bo BTOpPOM cilydyae pe30HAaHCHBIE KPUBbBIE COXPAHSIOT CBOI0 CUMMETPUIO, HO YIIHUPSIOTCSA U
MOSIBJISIETCS.  [TOCTOSIHHASL COCTOBJIAIOINASA, KBAaJpPaTUYHO pacTyllas € aMIUIMTYI0H BO3MyLIarolien
cuibl. [IpoBoauTcs napasuienb ¢ MOJEBbIM YIIMPEHUEM JIMHUU YCUJICHUS] aKkTUBHOM cpesbl B Ja3epe.



OOcyxnaroTcs  yCIOBUS, TIpM  KOTOPBIX  4YacTOTa TOMIICOHOBCKOTO — TIeHeparopa  MOXET
CUHXPOHM30BATHCSA CUTHAJIOM JIPYroro reHepaTopa.

B xoHIEe Kypca paccMaTpHUBAIOTCS MapaMeTpUYecKd BO30Yyxmaaemble KojeOaHus. OOrmwmii
aHaJIN3 BO3MOXHOCTU TaKUX KOJeOaHUM MPOBOJUTCS Ha OCHOBE ypaBHEHMs XWiula. YCIOBHS IS UX
BO30YKIEHUS ONpeAesoTCs MpU aHanu3e ypaBHeHUs: Matbe. [loka3piBaeTcs, 4TO poCT aMILTUTY/IbI
napaMeTpu4ecKy Bo30YyKAaeMbIX KOJICOAHNH OrpaHUYMBAETCS TOJIBKO HEJIMHEHHOCTSAMH B cucteMe. B
KauecTBE INPUMEPA PACCMATPUBACTCS IJIEKTPUYECKUN TEHEPATOP C KOHJEHCATOPOM B 3aJar0lleM
KOHTYpE, COAEpKAILEM CETHETOIIEKTPUK. [[aeTcsl KauecTBEHHOE MPENCTABICHUE O MapaMETPUIECKUX
YCUJINTEISIX.

CamocrosarenbHass paboTa CTYAGHTOB HeoOXonuMma Ui 3aKpEIUICHUS  IOJIyYeHHBIX
TEOpeTUYeCcKuX 3HaHui. DopMoii ee ABISETCA MOArOTOBKA pedepaToB MO MPEATIOKEHHBIM TEMaM.

ABTOp(BI):

Ko3un I'ennanumii UBanosud, k.¢.-M.H., C.H.C.



