degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: VYpaBHeHHs1 MaTeMaTH4eCcKol (pU3NKU
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

Kypc: 3
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
5 (ocennwuil) - luddepeHnpoBaHHblii 3a4€T

6 (BeceHHMI) - DK3aMEH

AynutopHbIX yacoB: 135 Bcero, B TOM 4HCIE:
nexuuu: 60 gac.
ceMHuHapsl: 75 vac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrenbHas padora: 150 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 315, Bcero 3au. ex.: 7
KonuecTBo KOHTPONBHBIX paboT, 3a1aHuil: 4
[Iporpammy cocraBuin:

N.B. Konokonos, 1-p ¢u3.-MaT. HayK, JIOIEHT, JIOIICHT
B.B. JleGenes, n-p ¢pu3.-MaT. HayK, CTapIIui HAYYHBIH COTPYIHUK

[Iporpamma obcyxneHa Ha 3aceqannn Ou3rex-kiacrepa akageMuueckol U HayqHol kapeepbl 30.05.2024



AHHOTANMA

B xoae ocBoeHMS Kypca CIIyLIATeNH MONYyYaloT MPEICTABICHUE O MAaTEMAaTUYECKUX 3a/1a4aX, BOZHUKAIOIIUX B
pa3IMUHBIX (DU3MYECKUX CUTYAIHMAX, & TAKKE M3Y4aroT CIOcoObl WX PENIeHHs: Kak MPaBUJIO, peub HJIET O
muddhepeHITMATBHBIX YPaBHEHHUSIX, KaK OOBIKHOBEHHBIX, TAK M B YACTHBIX NPOU3BOIHBIX, C HAYAJILHBIMU H
TpaHUYHBIMU YCIOBUSIMH. OOCYKAar0TCsl TUHEHHBIE 3a1a41, aHAIH3 KOTOPBIX BENETCS Ha s3bIKe (YHKIUH
I'puna. B xypce npecTaBieHsl CBeACHHSI 00 OCHOBHBIX CIIEIHATBHBIX (DYHKITUSX M UX CBOUCTB. Pa3z0ouparorcs
OCHOBHBIE CBEJICHHUS MO HEJIMHEWHBIM TMHAMUYECKUM CHUCTeMaM, BKIIIOYasi TEOPUIO YCTOWIMBOCTH, PEILICHUS
COJUTOHHOTO THIIA W aHAJIN3 MHTETPUPYEMBIX ypaBHeHUU. Taxke pa3OuparoTcsi MpHONMKEHHBIE METOJBI
peIIeHHs pa3TUYHbBIX 3a/1a4.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Kypc «YpaBHeHHs1 MaTeMaTn4eckol (pM3MKM» HAIeJIeH Ha 0OyYeHHWE MaTeMaTHYeCKOH TUCHUILUIUHE U
ee TMPHKIAIHBIM acreKTaMm, HeoOXOMUMBIM CTyleHTaMm (akyiabreTa oOlie W MpUKIATHON (PH3UKH,
KOTOpBIC TUIAHUPYIOT HAy4HYI0 paboTy B cBoeil cepe.

33]13‘[1/[ JAUCHUIIINHBI

1. OOy4uTh GopMaIbLHBIM ONPEACICHUSIM OCHOBHBIX 0a30BBIX 00BEKTOB, OTHOCSIIUXCS K YPaBHEHHIM
B YaCTHBIX MTPOM3BOIHBIX, TECOPUHU OINEPATOPOB B TMIBOESPTOBOM MPOCTPAHCTBE, TPYIIIAM CUMMETPUU H
MHTETPAIbHBIM YPABHEHUSIM;

2. YCTaHOBUTH CBA3b MEXKAY (PU3NUECKUM SIBICHUEM U OMHCHIBAIOUIMM €ro JudQepeHInanIbHbIM WK
HHTErpajbHbIM ypaBHeHueM (Tpek 1);

3. HayunTe OCHOBHBIM TEXHHKaM pabOTHI C Pa3lIOKEHHEM IO COOCTBEHHBIM (DYHKIUSAM JIMHEHHBIX
T epeHIanbHbIX 1 UHTETPaIbHBIX OTIEPaToOpOB;

4. O0y4HTh PELICHNIO OCHOBHBIX IBOIOLMOHHBIX 331a4 MaTeMaTU4eCKON (U3HKH;

5. HayuuThb BBISABIATh M KCIIOJB30BaTh CUMMETPHU (PHU3MYECKHX W (OpMalbHBIX 3amad Ui HX
3((HEKTUBHOTO PEIICHUS;

6. OOyuuTh COBPEMEHHBIM MOAXOJAM K AaHaJHM3y ITOBEACHUS PEIICHUH HEIMHEWHBIX ypaBHEHUI
MaTeMaTHYeCKOH (PU3UKH, UMEIOLINX pealibHOe (pru3ndeckoe 3HaYCHUE;

7. Hay4uTh onepaTtopHbIM METO/laM, OCHOBAHHBIM Ha TEOpUHM rpymni JIu, 1yl peleHus 3BOJIIOLUOHHbIX
3a[a4, BOZHUKAIOIINX B KBAHTOBOW MEXaHHUKE U CTaTHCTUUECKOH (hr3HKe;

8. OOy4HTh IPUMEHEHHIO TEOPHH NPEACTABICHUH rpymil JIu 1 KOHEUHBIX TPYII [T JUAarOHaIH3aluu
OIIepaTOpPOB, BCTPEYAIOLINXCS B KBAHTOBOW TEOPHUH.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, VYK-1.1 AnanusupyeT 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
KPUTHUYECKUI aHAN3 U CHHTE3 HHPOpMAInK,  |ACHCTBHSA 110 PENICHUIO 3a/1a4K

HPUMEHSATh CUCTEMHbIN MOAXO 1ist pemieHuss  |YK-1.3 PaccmarpuBaeT pasiu4HbIC BapHAHTHl PELICHUS
OCTAaBJICHHBIX 3a1a4 3a7a4M, OLICHUBACT UX IIPECUMYIIECTBA U HETOCTATKH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Cnocoben npuMeHsTh HAMEYATD MyTH €€ PEICHHS

(byHIaMeHTaNbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-5 Criocoben yuactBoBarh B ipoBefieHnn  |OIIK-5.1 CnocoGeH pemarh ITOCTaBICHHBIE 3a/Ja9dl B
(dyHIaMEHTAIBHBIX U IPUKJIATHBIX obnacTu TEOPETHUECKUX u IKCIIEPUMEHTAILHBIX
UCCIJICAOBAHUM U pa3paboTOK, CAMOCTOSTENIFHO |HCCIEAOBAHUH U pa3paboToOK

OCBaMBaTh HOBBIC TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTU4eCKHe METOJIbI UCCIICIOBAHUM, U
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4HO-HCCIIEI0BATEIbCKOM,
W3MEPHUTENBHO-aHATUTHIECKOHN 1
TEXHOJOTHYECKOH armaparype

OIIK-5.2 OOmagaerT CHOCOOHOCTBIO K OCBOEHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB




[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

[IK-1.2 HMmeer rnyOokoe 3HaHWE W TMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMMCAHMSI W MCCIEAOBaHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTAX

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIJICIOBAHUM IS peIlieHHs 3a/1a4 B
n30paHHON MPeAMETHOM 00ImacTi

IK-3.2 3naer o0macTy W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMUILINHE (MOLYJII0)

B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs J0KHBI

3HATb.

*  (opMasbHBIE ONpENeIeHHs OCHOBHBIX OOBEKTOB TEOPUH YPABHEHHMH B YAaCTHBIX IPOM3BOIHBIX

MaTeMaTH4eCKOM (I)I/I3I/IKI/I,

* (GOpPMYIHPOBKHU U JOKA3aTEIbCTBA OCHOBHBIX TEOPEM TEOPHU YPAaBHEHMH B YAaCTHBIX MPOM3BOIHBIX

MaTeMaTH4eCcKou (pu3uKy.
YMETb:

¢ TPHUMCHATH HA MPAKTUKE IMOJTYUCHHBIC 3HAHWS U HABbIKH.

BJIAJIETh:

° OCHOBHBIMU HHCTPYMCHTAMH TCOPUHU ypaBHeHI/Iﬁ B YaCTHBIX MNPOU3BOJAHBIX, W MCTOAaMHU

KOHKPETHOI'O PEILIEHUs 3TUX YPaBHEHUH.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| JIvHeliHbIe ypaBHEHHUs MEPBOrO MOPSAKA. 4 4 4
Merton XapaKTepHCTHK.
Metonsl mpeoOpazoBanust Jlarmmaca u
) ®ypbe u Qynkun [puna st OCHOBHBIZ( ] ] ]
SBOJIIOLIIOHHBIX ypaBHEHHH
MaTeMaTH4eCcKON PU3UKH.
Omneparopsr B THIILOEPTOBOM
3 HIPOCTPAHCTBE, pasiIoKEeHHE o 4 4 4
COOCTBEHHBIM (DYHKIIMSIM, OOpaIlcHuE.
OcHOBHBIE ~ crenuanbHble  (YHKLUUH
4 MaTeMaTHYeCKOH  (U3MKH, SJIEMEHTHI ] ] ]
teopun Dykca, THUIIEpPreoMeTpUIEcKast
(dyHKIHSA.
KBasununeiinsle 51 HEJIMHEHbIE
5 YPaBHEHHUs MEPBOrO MOPSAAKAa B YACTHBIX 6 6 6
pOU3BOAHBIX. YpaBHeHuEe broprepca.
WNHTerpupyemsie HEJIVHEWHBIE
6 YpaBHEHUS MaTeMaTH4eCKOW (DU3HKH. 6 10 21
CoMUTOHBI U KOJUIAIICHI.




CuMMeTpuu  OCHOBHBIX  YpaBHEHUI

7 MaTeMaTH4YeCKOU ¢buznkn u ux 4 5 19
CJIEACTBUS.
Koneunsie TPYTIIBI CUMMETPHH.

3 Py p 6 10 21
OneMEeHTB! TEOPUHU TPYILI.
HenpepbiBHBIE  Ipynmbl  CUMMETPUH,

9 rpynmsl U anrebpsl JIu, npeacrasieHus 4 5 19
IpyMIIBL BpallleHUH TPEXMEPHOTO
MPOCTPAHCTBA.
Unterpanvusle  ypaBHeHus.  Teopus

10 |®penronbma. MeToasl HHTETPATBHBIX 6 10 21
nmpeobpa3zoBaHuil.

1 Meton Bunepa-Xonda. CuHryssipabie 4 5 19
HUHTErpajibHbIC YPaBHEHHUS.

Hroro yacos 60 75 150

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 315 gac., 7 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 5 (Ocennuii)
1. JInneiiHble ypaBHEHUS NEPBOTO NOPAAKA. MeToa XapaKTEpUCTHK.

1.1 VYpaBuenme mneporo mopsnaka. 3agada Komm. @ywkuus [puna, nenbra-pynkmus. OOmme
CBOWCTBA PEILICHHS YpaBHEHHs C MPaBOM 4acThlO. YpaBHEHMS NOPSIKa BBIIIE MEPBOTro. 3ajgadya
Komm. ®@ynknus I'puHa, ee HaxoKAeHUE MPU MTOMOINHK npeodpazoBanus Jlaruraca. O0mue cBoiicTa
pellieHus] ypaBHEHUS ¢ MPaBOM 4acThio. MaTpu4yHOEe ypaBHEHHE IMEpBOro nopsaka. 3amada Komw,
¢bynkiua I'puna. Pemenue ypaBHEHHS ¢ HOMOINBIO JAMAroHanu3anuu Marpuisl. OcoOeHHOCTH
pewenus st Matpul JKopraHa.

2. Metoapl npeoOpaszoBanus Jlarmaca u @ypre u GyHKUMU [puHA A7 OCHOBHBIX IBOIIOIMOHHBIX
ypaBHEHUI MaTeMaTH4eCKON (DU3HKH.

2.1. OpnomepHas rpanuuHas 3amada. Omeparop Ultypma-Jluysminsa. Oyaknus [puna, ee
IIOCTPOEHHUE Yepe3 JIEBOE U NpaBoe penieHust, Bponckuan. Ilepronnyeckne rpaHnYHbIE YCIOBUS.

2.2. VYpaBHenus Jlamnaca, lenpmromema u [lebas. Oynkuumm [puHa B HEOrpaHHUCHHOM
npoctpancTBe. OOIIMe CBOWCTBA pEHICHHH OJTUX YPaBHEHWH C MpaBOW YacThiO. 3ajadd s
orpaHu4eHHoi o6nactu. Pemenue ypaBHenus Ulpénunrepa B KymoHoBckoM moTeHuManse npu
oMo npeobpasosanus Jlannaca. AHaITUTHUECKUE CBOWCTBA, CBA3aHHBIC COCTOSHHUSL.

2.3. Ypasuenus audpdysun u ypasaenue LLpénunrepa misa ceobogHoi yactunpsl. Oynknus [puna, ee
BBIUMCIIEHUE TIpu ToMoiu npeobpazoBanusi @ypbe. OO0mue cBolicTBa penieHuit 3agaun Komwm u
YpaBHEHMS C NIPABOM YaCThIO.

3. Omeparopbl B TWIBOEPTOBOM IPOCTPAHCTBE, pA3IOKEHHE IO COOCTBEHHBIM (DYHKIHUSM,
oOparenue.

3.1. Omeparopsl B THUIHOEPTOBOM TPOCTPAHCTBE, pa3jIOKEHHE MO COOCTBEHHBIM (DYHKIIHSIM,
oOpareHue.

3.2. YpaBHEHUsI BOJHOBOTO THMA. 3aKOH JWCIIEPCHU. YPaBHCHHE Ha OTrHOAIOIIYI0, TPYMIIOBas
CKOPOCTb ¥ JIUCIIEPCHSL.

4. OcHOBHBIC cHeUnuaNbHbIe (QYHKIMHM MaTeMaTHuecKoil (H3MKH, 351eMeHThl Teopun Pykca,
rurnepreoMeTpudeckas pyHKIus.



4.1. Tamma-pynknus Diinepa. OCHOBHBIE COOTHOIIEHUS, CBs3b ¢ bera-QyHKimeld. AHanmuTrueckne
cBoiicTBa ['amma-pyHKIMH.

4.2. Oyaknuu DiipH, Kak pemieHus ypaBHeHust Oupw. [IpencraBnenume dyHkumid DWpu B BHIE
KOHTypHOTro uHTerpana (meron Jlammaca). Acumnrornyeckoe moBeneHue (yHKuuid Oiipu (MeToxn
nepeBaja M METOJ| CTanuOoHapHOW (asbl, cBsa3b c mpexacraBienneM WKB). dynknun beccens.
[IpousBonsmmii ¢yHkumonan. YpaBHeHue s ¢yHkuuii beccensi. PekyppeHTHBIE COOTHOLICHHS.
Ananutudeckue cBoiictBa ¢GyHKuui beccens. AcumnrtoTnueckoe moseneHue (yHKui beccens.
Pasnoxenune no ¢pynkuusm beccens.

4.3. TIlomunomer Jlexxanapa. IlpomsBomsamas QyHkuus, auddepeHnransHoe  ypaBHEHHE.
PexyppentHble cooTHouIeHus. VHTerpanbHOe IpeAcTaBleHUE. ACHMITOTHYECKOE IIOBEICHHUE.
Paznoxenne mno mnomuHomam Jlexxanapa. Ilommunomer Opmuta. IlpouwsBomsimas  dyHKOMA,
middepenmanbHoe ypaBHeHHE. PexyppeHTHbIe cooTHomeHus. MHTerpanpHOe IpeacTaBiIeHHE.
Acumnrorrdeckoe noseaeHue. Paznoxenue no nonuHoMam OpMuTa

4.4. BeipoxxzeHHasi runepreomerpuueckas Gynkuua. JAuddepeHunanbHoe ypaBHEHHE, Pa3IOKeHHE
B Psill, OCHOBHbIE COOTHOLIEHU. MIHTerpaibHOE NpencTaBleHue, aCUMITOTUYECKOE TIOBE/ICHUE.

5. KpasunuHelHble W HEJIUHEWHbIE ypaBHEHHWs IE€PBOIO IIOPsKa B 4YaCTHBIX IPOU3BOJHBIX.
VYpasuenue broprepca.

5.1. Kpasununeitnsle auddepeHunanbapie ypaBHeHHA. MeTon XapakTepuCTHK. YpaBHeHue Xomnda,
oOIIHe CBOWCTBA €ro pelicHus. YpaBHeHHe Xorda ¢ mpaBoii yacteio. YpaBHeHue broprepca. O6mue
CBOWCTBa pelIeHus ypaBHeHHsI broprepca, crpykrypa moka. IlpeoGpasoBanue Koyna-Xonda:
pewenue 3anauu Komu nist ypasaenus broprepea.

Cemecrtp: 6 (Becennuit)
6. lHTerpupyeMbie HeJIMHEHHbBIC ypaBHEHHUsI MaTeMaTHuecKoi (pu3nku. COMUTOHBI U KOJUTATICHI.

6.1. VYpaBuenne Koprepera-ne-®Opuza. BomuoBoii mpemen. ComuroHHsle pemieHud. [lonstue o
BBICIIMX HMHTErpajax [BWXCHUSA. YpaBHeHHe cuHyc-lopaoH. BomnoBoii npenen. ConmuToHHBIE
pelieHusi, KMHKM M aHTUKMHKM. [loHsTHe O BBICIIMX HHTerpajnax JABwxkeHus. Henunelinoe
ypaBHenue Llpénunrepa. HéErepoBckue wuHTerpansl apwkenus. Komname, anann3 Tamanosa.
OpnomepHoe HenuHeliHoe ypaBHeHue [Ipénunrepa. Bomnosoii mpenesn. COIUTOHHBIE PEIICHUS.

7. CHMMETpUU OCHOBHBIX YPaBHEHHI MaTeMaTnIecKoi (PU3UKHN U UX CIEJCTBHS.

7.1. T'pynmel CUMMETPHUHM TaMHJIBTOHMAaHA, MX pPOJb B (OPMHUPOBAHUM CIIEKTpa, IOHITHE O
HENpUBOAUMOM IIpeicTasieHud. Hemnpusonumble mpencTaBieHUs KoHeuHbIX rpymil. IIpocteie
KOHEYHBIE MOATPYIIIBI TPYIIIBI BPALICHUH.

8. KoHeuHble rpynnsl CAMMETPHU. DJIEMEHTHI TEOPUH TPYIII.
8.1. JIuneitHble npencTaBIeHUs] KOHEUHBIX Ipymnil. CHMMETPUH OIIEPAaTOPOB U UX POJIb B CIIEKTPE.

9. HenpepbiBHBIEC IpyMIlbl CHMMETPUH, TPYIIBI U anreOpsl JIu, mpeacTaBieHus rpynibl BpalleHUH
TPEXMEPHOI0 IPOCTPAHCTBA.

9.1. Tpynnel u anreoper Jlu, dopmyna beiikepa-Komnbenna-Xaycnopdpa. [pynma BpameHuit
TPEXMEPHOTO MPOCTPAHCTBA, IIOCTPOCHUE HENIPUBOAMMBIX IPEIICTABICHUH, Pa3IOKEHNE TEH30PHOTO
NPOU3BENICHUS. IPEACTABICHUH Ha HENPUBOJUMBIC (CIIO)KEHHE MOMEHTOB). Pacmieruienne
BBIDOKJICHHBIX ~ YPOBHEH TaMWJIbTOHMAHA TpPU TIOHIDKCHHHM CHMMETPHH, CHMMETpHIHAS
Kknaccuukanus KoneGaHuii B MOJIEKyJIaX U KpUCTaIax.

10. UuTerpansubie ypaBHenus. Teopust @penronsma. MeToasl HHTETpaIbHBIX TPeoOpa3oBaHUi.

10.1. UnuTerpanpHble ypaBHEHHA: BBIPOXKICHHBIE A/lpa U ypaBHEHHS THUIA CBEPTKH. 3ajJadd Ha
COOCTBEHHBIE 3HAUEHUS; TEOPHS BOSMYILECHUI U dlieMeHThl Teopun Ppearoiabma.



11. Meton Bunepa-Xornda. CHHTYISIpHBIE HHTETpAIbHBIC YPaBHEHMUSI.

11.1. TlomyOGeckoHeYHBIN HMHTEpBaj WHTETpUpOBaHUs: MeTo] Bunepa-Xonda. JlucrnepcroHHBIE
COOTHOILICHUSI; 3JIEMEHTApHbIE CUHTYJISIPHBIC YPaBHEHHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOXMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIllEHHAs! MYJIbTUMEANA IIPOEKTOPOM, SKpPaHOM U MUKpodoHOoM. [l
MIPOBEICHUS 3aHATHIA B (hopMaTe BUICOKOH(PEPEHIINH — HOYTOYK MJIM NIEPCOHATIBHBINA KOMITBIOTED,
OCHAIICHHBI MUKPO()OHOM H BUJICOKAMEPO, UMEIOIINH BBIXOJ B ceTh IHTEpHET ¢ IOCTATOYHOM JIsI
y4acTHsl B BUJICOKOH(EPEHINY MPOIYCKHOH CIOCOOHOCTBIO.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. 3amaun o maremarudeckum metonam usuku [Texcr] / U. B. Komokonos [u np.] -
M.JIMBPOKOM,2017

®onp 6a30Boi Kadeapor:
2. Acumrntorrka: nHTErpainsl u psiubl [Texct] / M. B. ®enoprok - M.Hayxka,1987.

JomnonHutensHas auTeparypa

1. Metoas! Teopun GyHKLIMH KOMILIEKCHOTO nepeMenHoro [Tekcr] : yue6. mocobue st By30B / M. A.
JlaBpenThes, b. B. [llabat .— 5-¢ u3n., ucnp. — M. : Hayka, 1987, 2002 .— 688 c.

®onp 6a30Boi Kadeapor:
2. Kypc Beicmieit maremaruku [Tekcer]: T.2 / B. . CmupHoB; 20-¢ u3x., crepeorur. - M.Hayka,1967.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexnuoHHBIX 3aHATHAX MOTYT HCIOJIB30BATHCS MYJIBTHMEIUHHBIC TEXHOJIOTUH, BKIIIOYAsT
JEMOHCTPAIMIO MIPe3eHTAlNH. TakKe JIEKIUU MOTYT MPOXOANUTH B JUCTAHIIMOHHOM PEKUME
MOCPEICTBOM BUICOKOH(MEPEHINI 1 BEOMHAPOB.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

VYeneniHoe OCBOGHHE Kypca ypaBHEHHH MaTeMaTHYecKod (QHU3MKU TpeOyeT HampsokEHHOW paboTh
cryaenta MOTH, HaunHaromencs: ¢ KOHCTIEKTUPOBAHUS:

1) npUBOOMMBIX HA JIEKLUUSIX ONPENEICHUN 1 TEOPEM C AOKA3aTeIbCTBAMU;

2) IpUBOIUMBIX U OOCYKIAE€MBbIX HA CEMHHAPAX PELICHUH TUIIOBBIX 3a]ay.

ITo Mepe 00yyeHHs CTYIEHTY CIEeILyeT BEIyUUTh:

1) Bce onpenenenus, GopMyITUPOBKA UMEHOBAHHBIX TEOPEM C JI0KA3aTEIbCTBAMU;

2) aNrOpUTMBI TOJyYeHUSI M 00OCHOBaHMS PEUICHUH THUIIOBBIX 3a/1ad, pa30MpaeMbIX Ha CeMHHapax B
00513aTeTTLHOM TTOPSIJIKE;

3) caMOCTOSATEIBHO PEIINTh OCTANbHbBIE 3a7]a4H 3aJaHHi.

CTyIeHT MMeeT BO3MOXKHOCTh 00ydyaThCs (YaCTUYHO WJIM TOJIHOCTBIO) MyTEM HCIIOIb30BaHUS JTIOOBIX
WCTOYHUKOB 3HAHUH JUI yCBOCHUSI:

1) mpeaycMOTpPEHHBIX KypCOM OIIPECIIEHUI U TEOPEM C JJOKa3aTeIbCTBAMH BILIOTH A0 0€301IHO0YHOTO
BOCTIPOU3BE/ICHHS;

2) NpeayCMOTPEHHBIX KypCOM THIIOBBIX 33jJad BIUIOTH JO O€30IIMOOYHOr0 BOCHPOU3BEICHUS H
000CHOBaHHMS PELLICHHA.



Texymuii KOHTPOJIb 33 YCIIEBAEMOCTBIO CTYIEHTOB OCYILECTBIIAETCS BO BpEMs IIPOBEPKU MUCbMEHHBIX
paboT 1 yCTHOH 3aIIUTHI IPEAYCMOTPEHHBIX 3aJaHUH.

B kadecTBe HOMONMHUTENBHOM JIUTEPATYPBI MOTYT OBITH UCTIONB30BaHbl HCTOUHUKH:

1. ®@. M. Mopc, I'. ®embax, MeToast MmaremaTudeckoit ¢pusuki, B 2 1., UJI, Mocksa, 1958.

2. W.I. Apamanosuy, B.1.JIeBuH, YpaBHenus maremarndeckoil pusuku, M. Hayka, 1969.

3. A.Il.Hcaes, B.A.Py6axoB, Teopus rpynmn u cummetpuii, dnutopuan YPCC, KPACAH/, 2018

4. T. beiitmen u A. Dpaeiin, Beiciie Tpancuenaentasie pynakuun, Jlans, CII, 2001.

5. B.E.3axapos,C.B.Manakos,C.I1.HosuxoB,JI.IL.ITuraeBckuii, Teopus conuronos, M. Hayka 1980.
6. @. OnBep, AcuMIITOTHKA U criennaibHble QyHKIuM, Hayka, Mocksa, 1990.

7. B. Bocc, YpaBaenust matemarnueckort pusuku, dauropuan YPCC, Mocksa, 2016.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
Du3Tex-KIIacTep aKaJAeMUIECKON U HayuYHO! Kapbephl
KYpC: 3
kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
5 (ocennwuii) - luddepeHpoBaHHbIH 3a4eT

6 (BeceHHMI) - DK3aMeH
PaspaGorunkm:

N.B. Konokonos, 1-p ¢u3.-MaT. HayK, JIOIEHT, JIOIICHT
B.B. JleGenes, n-p ¢pu3.-MaT. HayK, CTapIIuii HAYYHBIH COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHHUI M Pa3paboTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
HayYHO-HCCIICI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTATBHBIX
UCCIIeIOBAaHUN U pa3paboToK

OIIK-5.2 OOmagaerT CHOCOOHOCTBIO K OCBOEHHUIO HOBBIX
3HAHHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

[IK-1 CnocoGeH mi1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeOMETHOM 001acTH) U (MIIM) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.2 Hmeer miyOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYeCKUX JUCLUILUIMH

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU JUIS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JaCTIX

[1K-3 CnocoGeH BbIOMpATh U MPUMEHATH
noaxozsiee 000py10BaHHE, MHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELICHHS 3a]1a4 B
M30paHHOW NpeAMETHOM 00IacTH

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTh MNPHUONMKECHHBIX aHAIUTUYECKHX
METOJOB BBIYUCIICHUH

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOeNIei

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus AMCUUILUIMHEL « YpaBHeHUs maremarndeckoil pusuku (PTH)» oOyuaromuiicst nomkeH:

3HAThb:

° (I)OpMaJ'IBHBIe OMMpCACIICHUA OCHOBHBIX 00BEKTOB TCOpUn ypaBHGHI/Iﬁ B YaCTHBIX HPOU3BOAHBIX

MaTeMaTH4ecKol (U3NKY;

° q)OpMy.]'II/IpOBKI/I " 10Ka3areJibCTBa OCHOBHLIX TCOPECM TCOPHUU ypaBHeHI/Iﬁ B YAaCTHBIX NPOU3BOAHBIX

MaTeMaTH4ecKor QU3UKH.

yMeThb:
* NPUMEHSTh HAa NPAKTHKE ITOJyYCHHbIE 3HAHUS U HaBBIKH.
BJIA/IeTh:
. OCHOBHBIMH MHCTPYMEHTAaMH TEOPUH YpPaBHEHUH B YACTHBIX HPOM3BOIHBIX, M METOAAMHU

KOHKPCTHOI'O PCHICHUSA ITUX ypaBHeHHﬁ.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[Ipumepsl 3a1a4 U3 AoMaIIHero 3aJaHus (KypcoBbIX padoT) MPUBEACHBI B MPUKPETIIEHHOM (haiiie.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst




KoHTponbHbIe BOonpocs! B 5-0M ceMecTpe:

1. YpaBuenue nepsoro nopsaka. 3anada Komu. ®@ynkuus [puna, nensra-¢ynkmus. O6ume cBoiicTBa
pelLeHus] ypaBHEHHUS C MIPABOM YacThIO.

2. YpaBHeHHs nopsiaka Beie nepBoro. 3agada Komm. @yaknus [puHa, ee HaxoxkIeHHE IPU MTOMOIIH
npeoOpazosanust Jlamnaca. O0mme cBoiicTBa peleHns ypaBHEHHUS C [IPABOH YacThIO.

3. MarpudHoe ypaBHEeHHUE TiepBoro nopsiaka. 3agada Komm, gynkmus [puna. Penienue ypaBHeHus c
MOMOILBIO AMaroHaIM3auuy MaTpulbel. OcoOeHHOCTH pemenns i Marpul JKopaaHa.

4. Opnomepnas rpanuuHas 3agada. Oneparop Ltypma-Jlnysumnss. @ynkuus [punHa, ee moctpoeHue
yepes JIEBOE U IIpaBoe pelieHus, Bponckuad. Ilepuoauueckre rpaHuyHbIE YCIOBUS.

5. VYpasuenwus Jlamnaca, ['enbmronbia u Jlebas. @ynknuu [puHa B HeOrpaHMYEHHOM MPOCTPAHCTBE.
OO01me cBoiicTBa pelIeHUH 3TUX YpaBHEHUH ¢ PaBOi YacThlo. 3aa4uu Ui OTPaHUICHHOMN 001acTy.

6. Pemenne ypaBHenus Llpénunrepa B KynoHOBckoM mOTeHUHAie MpHU MOMOLIM IMpeoOpa3oBaHus
Jlanmaca. AHaIMTHYECKUE CBOWCTBA, CBA3aHHBIE COCTOSIHUS.

7. VYpasuenus nuddysuu u ypasunenue Lpénunrepa misa cBobonHoii yactuusl. ynkuus [puna, ee
BBIUMCIIGHHE TIpU oMol npeoOpazoBanust dypee. OOme cpoiictBa pemeHuid 3anadn Komwm u
YpaBHEHHUS C MIPABOH YaCThIO.

8. YpaBHEHHs1 BOTHOBOTO TUIA. 3aKOH JUCIIEPCUU. YPAaBHEHHE Ha OrMOAloNIyI0, IPyIIIOBasi CKOPOCTb U
JHCTIEPCHUS.

9. Tamma-dynknust Diinepa. OCHOBHbIE COOTHOIIEHUs, CBS3b ¢ bera-pyHKIueH. AHaTUTHYECKUE
coiictBa ["amma-yHKIINN.

10. dynknum Jiipu Kak pemeHus ypaBHeHuss Oiipu. [lpencraBnenue GyHKuuid Diipu B BHJIE
KOHTypHOTO wuHTerpasiia (Merox Jlammaca). AcuMmnrormueckoe moBeneHue (yHKuuid Oiipu (MeTox
nepeBaja U MeToJl CTallMOHApHOH (a3bl, CBsI3b ¢ mpeacrapneHrneM WKB).

11. ®ynxoun beccens. IlpowsBomsimuii  GyHkunMoHan. VYpaBHeHue s QyHkuuii  beccens.
PexyppeHTHble coOOTHOIICHUS. AHamuTH4YecKue cBOWCTBa (yHKIM beccens. AcumnToTHueckoe
noBenenne GyHkiui beccens. Paznoxenne o ¢pynkmusm beccens.

12. Tonuuromsl Jlexxanapa. [poussoasmas GyHknus, guddepeHnnanbHoe ypaBHeHE. PekyppeHTHbIC
COOTHOILEHUs. HMHTerpasibHOE TMpelcTaBleHHe. ACHUMITOTUYECKOE IOBeAeHue. Pasznoxkenue 1o
nonuHoOMaM Jlexanpa.

13. Ilonunombl OpmuTa. IIponssopsamas QyHkuus, nuddepeHnuanibHoe ypaBHeHUE. PekyppeHTHble
COOTHOIEHUs. MHTerpajipHoe MpelcTaBlieHUe. ACHMIITOTHYECKOE IOBeAeHue. Pasnoxkenue 110
MOJIMHOMaM JpPMHTa

14. Breipoxkaennasi runepreomerpuueckas gpynkuus. Juddepenunanbioe ypaBHEHHE, pa3iokKeHUE B
psii, OCHOBHBIE COOTHOILIEHMs. VIHTerpaabHOe IpeAcTaBIeHNE, aCUMITOTHUECKOE IIOBEACHUE.

15. Kpasununeiinbie nauddepeHnnanbHble ypaBHEHUS. MeTon XapakTepuUCTHK. YpaBHeHue Xorda,
oO1mire CBOKCTBA ero pelieHus. YpaBHeHue Xormda ¢ mpaBod 4acThlo.

16. Ypasuenue broprepca. OOmiue cBoiicTBa pelieHus ypaBHeHus bioprepca, cTpykTypa moka.

17. IlpeoopazoBanue Koyma-Xomnda: pemenne 3anaun Komu miis ypaBaeHus broprepcea.

KoHTponbHbIE BOIIPOCHI B 6-0M CEMECTpE:
1. YpaBuenue Kopresera-ne-®pusa. Bonnosoi npenen. CoMMTOHHBIC PELICHUS.

2. TloHsTe O BBICHIMX HUHTErpanax IBWKEHUA. YpaBHeHHE cuHyc-lopaoH. BomHoBoil mnpepen.
ConutoHHBIE pelIeHUs, KHHKA U aHTUKUHKH.

3. Ilonarue o BBICIIMX HWHTEerpaiax aprkeHus. Hemumneitnoe ypaBuenue Ilpénunrepa. HérepoBckue
nHTerpansl Asnmxenus. Komnanc, ananus TanaHoBa.

4. OpnomepHoe HenuHelHOe ypaBHeHHe LLpénunrepa. BomHoBoi npenen. ComuToOHHBIE pEHICHUS.

5. T'pynmel cuMMeTpuM TaMWIBTOHHMAHA, WX pPOJIb B (OPMHUPOBAHMU CIEKTpa, IOHATHE O
HEMIPUBOAUMOM IIpeAcTaBleHUU. HenpuBonuMble TpeNCTaBIEHHS KOHEUHbIX rpynn. Ilpocteie
KOHEYHbIE OATPYIIIbI TPYIIIbI BPALIEHUH.

6. Ipymnmet u anrebper Jlu, ¢Qopmyna beiikepa-Komnbenna-Xaycnopda. Ipynma BpameHuit
TPEXMEPHOIO IPOCTPAHCTBA, [IOCTPOCHUE HENPUBOAUMBIX IIPEICTABICHUM, Pa3/I0KEHUE TEH30PHOIO
MPOU3BEACHNUS IPEACTABICHUN Ha HEPUBOAUMBIE (CI0KEHHUE MOMEHTOB).

7. PacmemnyieHue BBIPDOXKACHHBIX YpPOBHEH TaMWIBTOHHAHAa TIpU TOHIKEHUM CHUMMETPHH,
CUMMETpHiHas Kiaccu(uKkanys KonebaHuii B MOJIEKyJIaX ¥ KpUCTalax.

8. HHrerpaiipHble YpaBHEHHUS: BBIPOXKICHHBIE spa M YpaBHEHMsS THUIIa CBEPTKU. 3aJayd Ha
COOCTBEHHBIE 3HAUEHUS; TEOPHS BOSMYILEHUI U 3lieMeHThl Teopun Ppearoiabpma.

9. IlonybeckoHEUHbI HHTEpBAI HHTErpupoBaHus: Mmetol Bunepa-Xonga.

10. JInucriepcMOHHBIE COOTHOIIEHHUS; SIIEMEHTAPHBIE CUHTYJIIPHBIE YPaBHEHHUS.



[TpumMepsl 3K3aMEHAIIMOHHBIX OUJIETOB B 6-0M ceMecTpe (CM. MPUKPEIUIEHHBIN (aiin):
buner 1.

1. ¥YpaBuenue Kopresera-ne-®Opusa. BonHooit npenen. CoMMTOHHBIE PELICHUS.

2. 3anaua 1.

3. 3anaua 2.

4. 3apnaua 3.

buner 2.

1. TlonsaTe o BHICIIMX WHTErpajiaX IBWXKEHMs. YpaBHeHHe cuHyc-lopmoH. BomnHoBoit mpener.
ConuTOHHBIE PEICHUS, KWHKH 1 aHTUKHHKH.

2. 3amaua 1.
3. 3agaya 2.
4. 3anaya 3.

Kpurepuu onieHuBanus
10 Gayu1oB — 3TO OIIEHKA 3a OTBET HA HK3aMEHE TCOPUH M Cady 3ajad, BHITIOJHEHHBIX J0Ma B TEYCHHE
ceMecTpa M pelleHHBIX Ha dk3aMeHe. Ha nom B Teuenun cemectpa 3amaercs 30 3amad. Ha skzamene
(mnddepeHIupoBaHHOM 3a4€eTe) B KOHIIE CEMECTpa CTYACHT IMOJIydaeT 3 3a/1a4u.

Kpurepun onenku:

OnHa penieHHast Ha 3K3aMeHe 3ajjada (13 Tpex) i 10 penieHHbIX TOMaNIHuX 33134 (U3 TSATHIECSATH) -
0-2 6anna (3a KaXIyro 3a/1a49y)

OtBet Ha TeopeTHueckuii Bompoc - 0-2 baia

[opsinok hopmMupoBaHHs OLIEHOK 110 IUCLUILTHHE:

OreHka 3a KaxJplid ceMecTp BbICTaBisieTcs 1o (opmyne: MakcumyM u3 10 nu Q1*2+Q2/5+Q3*, rne:
Q1 — KonMuYecTBO pEelICHHBIX 3aAa4 Ha dK3aMeHe, Q2 — KOIMYeCTBO PELIeHHBIX 3a1ad goma, Q3 —
KOJIMYECTBO OTBEYEHHBIX TEOPETUUECKUX BOIIPOCOB.

Ilepecnaya sx3aMeHa 3a KaXKIblil cEMECTp BO3MOXHa B ycTaHoBIeHHOM B M®TU nopsaxe. Bpems u
MOPSZIOK Tiepecaadn onpexaensiercss yuyeOHbiM ynpaeieaneM M®TU mo cormacoBanuio ¢ xadenpoi
WHHOBAIMOHHOM nemaroruku MOT.

Pesynprupyromas oneHka 3a BECh Kypc BBICTABISETCS MOCIE CHAYM K3aMEHa 3a BTOPOH CEMEeCcTp U
BBIUHCIISIETCS 10 hopmyre:

OP=0.4 (O1)+0.6 (02),

rae OP- pesynsrupyromas orneHka 3a Becb kypc, (O1) — oreHka 3a nepBbIii cemecTp,

(O2) — onenka 3a BTOpOM ceMecTp.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu nposenennu nupQGEPEHIUPOBAHHOTO 3aueTa OOYyYaloLWIEMyCsl IPEJOCTaBIseTcss Ioirdaca
(acTpoHOMHYECKHX) HA MOATOTOBKY OTBETa HAa TEOPETUYECKHE BOMPOCH! M MO 15 MUHYT Ha KaXAYIO
3agauy. Ilpum BBICTaBIIEHMM WTOTOBOW OLIGHKM YYHUTHIBaeTcsa padoTa OOydalolerocss B CEMECTpE,
BBINIOJIHEHUE UM 3aaHui. Ha sk3ameHe 3ampereHo nonb30BaThCst JH0OBIMU y4eOHBIMHE MaTepHaiaMH,
a TaKKe CpeCcTBaMHU MOOMIIBHOM CBSA3H U 3JIEKTPOHHBIMH yCTPOUCTBAMH.



@oH/| OLICHOYHBIX CPEICTB
1. IlepeveHb THIOBBIX (IPHMEPHBIX) BONPOCOB, 33/[aHMIi, TeM /JIsl HOATOTOBKH K TeKylIeMy KOHTPOJII0

Ipumep oomauinezo 3a0anus:

7 ] _ a2
Samaua 1. Hadmu pewenue ypaenenua Bropzepca Oyu +ud,u = 050 ¢ HavasvHbM
YC A0 BUCM

2asinx
U=—
l+acosx

2de a — woncmanma, a < 1. VYrazanue: 6ocnoavayiimecv npeobpasosanuem Koyaa-
Xonda.

Samada 2. Jaa deymepnozo neauneiinozo ypasnenua llpéduneepa navasvnoe ycao-
sue umeem 6ud (a) v = 1/V1+7r2; (b) ¢ = 2exp(—r?/2). IHpusedem au ono %
KoAABNCY ?

Samaga 3. Jua ypaenenud cunyc-Topdon watmu sHep2uio noKoAue20C A KUHKED.

3amadua 4. Hatimu odnomeproie, deyMepHOE U MPETMEPHOE NP EICTABAEHUA 2D YNl
BPAULEHUT CHENCUNKY U UL Tapakmepv.. Kakue uz Hur nenpueodumot?

Bama4ua 5. Buwucauins 0exp(iz;o;)/0x;, 2de o; — mampuyv ay.au.

Bamaua 6. Ckoavko sexmopnus npedemasacnut 2pynnn spausenuts (044 6exmop-
H020 NPedcmasaeHuA Yeno6oe wucao pasno 1) codeparcamea 6 npamom npouseedenuu
mpexr 6exmopHuT npedcmasaenis?

2. [lepevenn THNMOBBIX (IPUMEPHBIX) BOMPOCOB H TEM JIJISI MPOBEIEHHSI IPOMEKYTOUHOM aTTeCTAIUH 00yYAIOIINXCS
Tlpomedicymounas ammecmayus no OUCYUNIUHE OCyujecmensemcs 6 popme oupgepenyuposannozo 3avema. ugh.3avem
NnpOBOOUMCA 8 NUCOMEHHOU opme. [numenvHocms 3auema He npesvluiaem 2 acmpoHOMUYeCKUX yacd.

Koumponwhuie 6onpocet 6 5-om cemecmpe:

1. VYpaenenue nepgozo nopsaoka. 3aoava Kowwu. @yuxyus I puna, oenvma-gynkyus. Obugue ceoticmea peuieHus ypasHeHus ¢
npasoil Yacmoio.

2. Ypasnenus nopsaoxa eviue nepgozco. 3adaua Kowwu. @yuxyus [ puna, ee naxodcoenue npu nomowu npeobpazoeanus Jlannaca.
Obwue ceoticmea peuierust ypagHeHus ¢ npagotl 4acmbio.

3. Mampuunoe ypagnenue nepeozo nopsaoka. 3adaua Koww, gyuxyus [ puna. Pewenue ypasnenus ¢ ROMOowbio OUA2OHATU3AYUY
mampuywl. Ocobennocmu peuterus 0as mampuy Kopoana.

4. Oonomepnas epanuunas 3adaua. Onepamop Llmypma-Jluysunns. @yukyusa I puna, ee nocmpoenue uepes negoe u npagoe
pewenus, Bpouckuan. Ilepuoouneckue epanuyinsie yciosus.

5. Vpasuenusa Jlannaca, I'envmeonvya u [Jebas. @yuxyuu I puna 6 neoepanuuennom npocmparcmeae. Obuyue ceoticmea pewieHul
SMUX YPASHEHUIl C NPAsoll 4acmvlo. 3adauu 0Jisk 02PAHUYEeHHOU 0bacmu.

6. Pewenue ypasuenus LlIpéouneepa 6 Kynonoseckom nomenyuane npu nomowju hpeoopasosanus Jlannaca. Ananumuueckue
CBOIICMBA, CBA3AHHbLE COCMOSHUSL.

7. Ypasuenus oupgysuu u ypasuenue [llpéouneepa ons c60600notl yacmuywvl. Pyuxyus I puna, ee sbluucienue npu noMouu
npeobpaszosanuss Pypwve. Obwue ceoticmea pewenutl 3a0ayu Kowu u ypagnuenus ¢ npasoil vacmoio.

8. Vpasnenus 6onnosozo muna. 3axon oucnepcuu. Ypagnenue na ocubaioufyio, 2pynnogas cKopocms u OUCHepCcusl.

9. F'amma-@ynxyus Diinepa. OchosHbie coomHouenus, cea3b ¢ bema-@ynxyueil. Ananumuueckue ceoticmsa I amma-@yHxyuu.
10. @yuxyuu Diipu kax pewrenus ypasuenus Jupu. Tlpedcmasaenue gynkyui Jiipu 8 6ude KOHMYPHO20 UHMESPAId (Memoo
Jlannaca). Acumnmomuueckoe nosedenue Gyrxkyutl dipu (Memoo nepesana u Memoo CmayuoHapHou (asvl, ces13b C
npeocmasnenuem WKB).

11. @ynxyuu Beccens. Ipouszeodswuii pynkyuonan. Ypasuenue ons ynkyuii beccens. Pekyppenmuvle cOOMHOUEHUS.
Ananumuueckue ceoticmea @ynkyutl beccens. Acumnmomuueckoe nosedenue Gynxyuii Beccens. Paznosicenue no ¢ynxyusm
beccens.

12. onunomwl Jlescanopa. Ipouszeooawas hynkyus, oupghepenyuanvroe ypasnenue. Pexyppenmmuvie cOOMHOUWEHU.
Hnmezepansroe npedcmasnenue. Acumnmomuyeckoe nogedenue. Pasnooicenue no norurnomam Jlesxcanopa.

13. Honunomer Ipmuma. [Ipouszeooawasn Gynxyus, ouggepenyuansvroe ypasnerue. Pexyppenmivle cOOMHOUEHUS.
Humezepanvnoe npedcmasnenue. Acumnmomuueckoe nosedenue. Pasznoscenue no nonunomam dpmuma

14. Boipoocoennas eunepeeomempuyeckas @yuxyus. Jugppepenyuansvroe ypagnenue, pasiodxcenue 6 pso, 0CHOBHbIE
coomnoutenus. Hnmeepanvroe npedcmasienue, aCUMIMomuieckoe nogedeHue.

15. Keasuaunetinvie oup@epenyuanvhvie ypasnenus. Memoo xapakmepucmuxk. Ypasuenue Xonga, obwue ceoticmea e2o
pewenus. Ypasuenue Xonga c npasoii uacmuio.

16. Vpasnenue Biopzepca. Obwue ceoticmsa pewenus ypasuenus Biopeepca, cmpykmypa wioxa.

17. [Ipeobpazosanue Koyaa-Xonga: pewenue 3a0auu Kowwu 0 ypasuenus bropeepca.

Konumponsnsie sonpocul 6 6-om cemecmpe:
1. ¥Ypasnenue Kopmeseea-oe-@puza. Bonnosou npeden. Conumonnvie peutenus.



2. [Tonsmue o gvicwux unmezpanax ogudicenus. Ypasuenue cunyc-I'opoon. Boanosoii npeden. Conumonnule pewienus, KUHKU U
AHMUKUHKU.

3. Housamue o svicuiux unmezpanax ogudicenus. Henunetinoe ypasnuenue Illpéouncepa. Hémepoegckue unmezpanst 08uUdiCeHUs.
Konnanc, ananus Tananosa.

4. Oonomepnoe nenuneiinoe ypasnenue Lllpéounzepa. Bonnosou npeden. Conumonnvie peuieHus.

5. I'pynnvl cummempuy 2amMunbMOHUAKA, UX POTb 8 POPMUPOBAHUU CREKMPA, NOHAMUE O HENPUSOOUMOM NPEOCMABIEHUU.
Henpusooumvle npedcmasnenus koneunvix epynn. Ilpocmoie koneunvie noOSpynnsl 2pynnsl 6paujeHul.

6. I'pynnol u aneebpol Jlu, popmyna beiikepa-Komnbenna-Xaycoopgha. I pynna epawenuii mpexmeprHo2o npocmpancmed,
nocmpoerue HenpugoOUMbIX NPEOCMABIEHUL, PA3ILONCEHUEe MEH30PHO20 NPOU3EE0eHUs NPeOCMAGIeH UL HA HENPUBOOUMbLE
(crooicernue MOMEHMO8).

7. Pacwennenue 8bipocOeHHbIX YPOsHell aMUIbMOHUAHA NPU NOHUNCEHUU CUMMEMPUY, CUMMEMPUUHAS KNACCUPUKAYUsL
KOe6aHuti 8 MONEKYIax U KpUCMANAX.

8. Unmeepanvuvie ypasnenus: guipodicoentvie 20pa u ypagHe s muna ceepmkiu. 3aoauu na cobcmeenmvle 3Ha4eHus, meopus
603MYWeHUll U Inemenmul meopuu Ppedzonbma.

9. Ionybeckoneunviii uHmMepP8an UHMeZpUPosanus.: memoo Bunepa-Xonga.

10. [lucnepcuonnvie coomHouieHus, S1eMeHmapHvle CUH2YIAPHbLE YPAGHEHUSL.

Hpumepbt IK3AMEHAUUOHHbBIX ounemos ¢ 6-om cemecmpe:

Buaer 1.
1. Ypaeuenue Koptesera-ne-®Ppusza. BonHooii npenen. COMUTOHHBIC PELICHUS.
2.3apava 1.

Samaua 1. Hatmu pewenue ypasuenus Bropzepca dyu + udu = c')ﬁu € HA%EABIHBLM
YCAO GUEM
2asinz
U= —
l+acosz
2de a — woncmanma, a < 1. Yrazanue. socnoavayilimecs npeobpazosanuem Koyna-

Xonga.
3. 3apaua 2.

Bamaua 2. Jaq deymeprozo neaunelinozo ypaenenua IIpédunzepa navarvroe yero-
sue umeem eud (a) v = 1/V1+7r2; (b)) ¥ = 2exp(—r?/2). lpueedem au ono x
KoAAANCY ?

4. 3agaua 3.
Bamaua 3. Jaa ypasnenua cunyc-Topoon naimu sMep2uio noKOAULE20¢ A KUHKA.

-

Buier 2.
1. [ToHsATHE O BHICIIUX MHTETpaiax ABIWKEHUS. YpaBHeHUE cuHyc-I opnoH. BomHoBo# npenen. CoNMTOHHBIE pEelIeHNs, KHHKH 1
AQHTUKHHKH.
2.3anmava 1.
Sanmaua 4. Hatimu odnomepnvie, d6yMEPHOE U MPETMEPHOE NP EICTAGAEHUA 2DYTNIIDL
Bpmu,emzﬂ. CHEHCUHKEU U UWT Tapakmmepb. Kaxue us nus HE?’EpTéBO()’L‘.M-M?
3.3anaua 2.
Bamaua 5. Buuucaumo 0exp(ix;o;)/0z;, 2de 0; — mampuyw. Hayau.
4. 3anaua 3.
3amada 6. Croavko eexmopuuals npedemasienutt 2pynne spaiyenud ((lfm Gexmop-
HO20 NPEdCMABACHUA Y2A0B0€ HUCAO PABHO 1) codepacamed 6 npAMoM npouzeedenut
mper eexmopnux npedemasaenud?



