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
NpopuJIb NOArOTOBKHU: ®Pu3nKa U NeAaroruka

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa QU3NKA U TEXHOJIOTHH HAHOCTPYKTYP

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 3acefjanuu Kadeapsl GU3NKK U TEXHOIOTUH HaHOCTPYKTyp 09.02.2023



AHHOTANMA

B xozae ocBoeHMs Kypca CiiylaTeNld MOJIy4YaloT NpeCTaBICHUE 0 MaTEMaTHYECKUX 3a/layaX, BO3HUKAIOIIUX B
pa3nMUHBIX (PUBMYECKUX CHUTYalUsAX, a TAKXKE U3y4daroT CIOCOOBI WX PEUICHHS: KaK MPaBWIIO, Pedb UACT O
muddhepeHITNABHBIX YPaBHEHHUSX, KaK OOBIKHOBEHHBIX, TAK M B YACTHBIX INPOU3BOJHBIX, C HAYaJbHBIMHA U
IpaHUYHBIMU YCIIOBUSIMH. OOCYKAatoTcsl TUHEHHBIC 3a/1a4i, aHAIU3 KOTOPBIX BEJETCS Ha SI3bIKE (YHKIUH
I'puna. B Kypce npencTaBieHsl CBEICHHS 00 OCHOBHBIX CITEITUATBHBIX (YHKIHMSIX U UX CBOUCTB. PasOupatrorcs
OCHOBHBIE CBEJICHHUS M0 HEJIMHEWHBIM TUHAMHUYECKUM CHCTEMaM, BKJIIOYas TEOPUIO YCTONUHMBOCTH, PEIICHUS
COJUTOHHOTO THIIA W aHAJIM3 WHTETPUPYEMBIX ypaBHeHHH. Takke pa30uparoTcs HmpuOIMKEHHBIC METOJIBI
peIIeHHs pa3TUYHbBIX 3a/1a4.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Kypc «YpaBHeHns: MaTeMaTn4eckol (pU3MKW» HaleJeH Ha 00ydYeHHe MaTeMaTHYeCKOW AMCIUILIHHE H
ee TPUKIAJAHBIM acrleKTaM, HeOOXOJMMBIM CTyleHTaM (akyibpTeTa oOIIeld W MPUKIaJHOW (U3UKH,
KOTOpBIC TUIAHUPYIOT HAy4HYI0 paboTy B cBoeil cepe.

33]13‘[1/[ JAUCHUIIINHBI

1. O0yunth GopMaIbHBIM OMPENEICHUSIM OCHOBHBIX 0a30BbIX OOBEKTOB, OTHOCSIIMXCS K YPaBHEHUSIM
B YaCTHBIX MIPOM3BOIHBIX, TEOPUHU OINEPATOPOB B THMIBOSPTOBOM IPOCTPAHCTBE, TPYIIIAM CUMMETPUH H
MHTETPAIbHBIM YPABHEHUSIM;

2. YCTaHOBUTH CBSA3b MEXAY (PU3NUYECKUM SIBICHHEM U ONMCHIBAIOIINM €ro IuddepeHaabHbIM Wi
HHTErpajbHbIM ypaBHeHueM (Tpek 1);

3. HayuuTh OCHOBHBIM TEXHHKaM pabOTHI C PA3JIOKEHHEM II0 COOCTBEHHBIM (YHKIHSM JIMHEHHBIX
T epeHIanbHbIX 1 UHTETPaIbHBIX OTIEPaToOpOB;

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

5. HayuuTb BBISABIATh M KCIOJB30BaTh CHUMMETPHH (PHU3MYCCKHX W (OpMalbHBIX 3a1ad Ui HX
3((HEKTUBHOTO PEIICHUS;

6. OOyuuTh COBpPEMEHHBIM MOAXOJaM K AaHaJIHM3y IOBEACHUS PEUICHUI HEIMHEWHBIX ypaBHEHUIA
MaTeMaTHYeCKOH (PU3UKH, UMEIOLINX pealibHOe (pru3ndeckoe 3HaYCHUE;

7. HayuuTh onepaTopHbIM MeTOJlaM, OCHOBaHHBIM Ha Teopuu Irpynil JIu, 11 peleHus 3BOJIOLUOHHBIX
3a[a4, BOZHUKAIOIINX B KBAHTOBOW MEXaHHUKE U CTaTHCTUUECKOH (hr3HKe;

8. O0y4HTh TPUMEHEHHIO TEOPHHU MPEACTaBICHUN TPy JIM M KOHEUHBIX TPYIII IS JHAarOHaIH3aluu
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 Ananusupyert 3aaady, BBIJIENsS 3TAIbl €€ pPelleHus,
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 aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 Cnocoben npuMeHsTh HAMEYATD MyTH €€ PEIICHHS

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

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CpnocobeH CTpOUTb MareMaTU4ecKHue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-5 Criocoben yuactBoBarh B mipoBefieHnn  |OIIK-5.1 Cnocoben pemars TOCTaBICHHBIE 3aadd B
(dyHIaMEHTAIBHBIX U IPUKJIATHBIX obnacTu TEOPETHUYECKUX u IKCTIEPUMEHTATLHBIX
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 OOmagaer CcrOCOOHOCTBIO K OCBOEHUIO 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

[MK-1.2 Mmeer myOokoe 3HaHWE W TMOHHMaHHE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W WCCIEAOBAaHUS TPOIECCOB U SBICHHA 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 TIOIXOJOB M  yMEHHUE
OLICHMBaTh TOYHOCTh HPUOTMKEHHBIX AHAIUTHYECKHX
METO/I0B BBIYMCIICHHMA

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

[IK-4.3 Cnocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHEIE
OTHOLLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

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

B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs J0KHBI

3HATb.

*  (opmMaibHbBIE ONpENeNeHUs OCHOBHBIX OOBEKTOB TEOPHM YPAaBHEHHMH B YaCTHBIX NPOU3BOAHBIX

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

*  (GopMyIUpPOBKH U JOKA3aTEIbCTBA OCHOBHBIX TEOPEM TEOPUH yPaBHEHHH B YaCTHBIX MPOU3BOAHBIX

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
| JIvHeliHble ypaBHEHUS NIEPBOIO MOPSIIKA. 4 4 4
Merton XapaKTepHCTHK.
Metoasl mpeoOpazoBanus Jlarmmaca u
) ®ypbe u Qynkun [puna st OCHOBHBIZ( ] ] ]
SBOJIIOLIIOHHBIX ypaBHEHHH
MaTeMaTH4eCcKON PU3UKH.
Omneparopsr B THIILOEPTOBOM
3 HIPOCTPAHCTBE, pasioxeHue o 4 4 4
COOCTBEHHBIM (DYHKIIMSIM, OOpaIlcHuE.
OcHOBHBIE ~ creUualbHblE  (YHKUUH
4 MaTeMaTHYeCKOH  (U3MKH, SJIEMEHTHI ] ] ]
teopun Dykca, THUIIEpPreoMeTpUIEcKast
(dyHKIHSA.
KBasununeiinsle 51 HEJIMHEWHBIE
5 YPaBHEHHMs IIEPBOrO IOPsJKa B YACTHBIX 6 6 6
pOU3BOAHBIX. YpaBHeHuEe broprepca.
WNHTerpupyemsie HEJIVHEWHBIE
6 YpaBHEHUS MaTeMaTH4eCKOW (DU3HKH. 6 10 21
CoMUTOHBI U KOJUIAIICHI.




CuMMmeTpuun  OCHOBHBIX  ypaBHEHMH

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 rpynnel U anredpsl Jlu, npeacraBieHus 4 5 19
IpyMIIBL BpallleHUH TPEXMEPHOTO
MPOCTPAHCTBA.
Unterpansusle  ypaBHeHus.  Teopus

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

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

Hroro yacos 60 75 150

[TonroToBka K 3K3aMeHy 30 gac.

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

4.2. CopepxaHue TUCIUTUIHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3jeliam)

Cemectp: 5 (Ocennuii)

1. JInneiiHble ypaBHEHUS NEPBOTO NOPAAKA. MeToa XapaKTEpUCTHK.

1.1 VYpaBHenme mnepBoro mopsnaka. 3agaua Komm. @Dyakims ['puna, mensra-gynkius. OOmime
CBOWCTBA PELICHHS YPaBHECHHUS C NPABOW YACTbIO. YPaBHEHHUS MOpPsAKa BBIIIE MEPBOTO. 3agada
Komm. ®ynkius [puHa, ee HaxoxaeHUe Mpu oMol npeodpazoBanus Jlamnaca. OOmme cBoHCTBa
peleHus] ypaBHEHHs ¢ MpaBod YacTbhio. MarpuuHoe ypaBHEHHE NEpBOro mopsnaka. 3anada Komw,
¢ynkius I'puna. Pemnenue ypaBHEHHS ¢ IOMOINBIO JAMAroHanu3anuu Marpuisl. OcoOeHHOCTH
pewenus st Matpul JKopraHa.

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

2.1. OpnomepHast rpanuyHas 3amada. Omneparop LUlrypma-JInyBumns. @Dyukums [puna, ee
IIOCTPOEHHUE Yepe3 JIEBOE U NpaBoe penieHust, Bponckuan. Ilepronnyeckne rpaHnYHbIE YCIOBUS.

2.2. VYpaHenus Jlamnaca, Ienpmronmsia u [Jebas. @Dynxkuuu I[puHa B HeorpaHH4eHHOM
npoctpancTBe. OOmIMEe CBOWCTBA pEUICHWH STHUX YPaBHEHWH C MpaBOd 4YacThio. 3ajadd JUIst
orpaHu4eHHoi oOnactu. Pemenne ypaBuenust Illpémunrepa B KynoHOBckOM moTeHIMalie npu
oMo npeobpasosanus Jlannaca. AHaITUTHUECKUE CBOWCTBA, CBA3aHHBIC COCTOSHHUSL.

2.3. Ypasuenus auddysun u ypasaenne lpénunarepa ans ceobonnoit yactuisl. Oynxuus ['puna, ee
BBIUMCIIEHHE TIpU nomoiu npeodpazoBanust dypee. OOmme cBoiicTBa pemeHuii 3amaun Komm n
YpaBHEHMS C NIPABOM YaCThIO.

3. Omeparopbl B TWJIBOEPTOBOM IPOCTPAHCTBE, pPA3IOKECHUE TII0 COOCTBEHHBIM (DYHKIUSM,
oOparenue.

3.1. Omeparopsl B THIBOEPTOBOM TPOCTPAHCTBE, PA3JIOKEHHE IO COOCTBEHHBIM (QYHKIHIM,
oOpareHue.

3.2. YpaBHeHHs BOJHOBOTO THUIA. 3aKOH IUCIIEPCUH. YpPaBHEHHE Ha OTWOAIONIYIO, TPYIIIOBas
CKOPOCTb ¥ JIUCIIEPCHSL.

4. OcHOBHBIC CcHeUuaNbHblCe (QYHKIMH MaTeMaTHYecKoll (U3MKH, 37eMeHThl Teopun Dykca,
rurnepreoMeTpudeckas pyHKIus.



4.1. Tamma-pynkius Dinepa. OCHOBHBIE COOTHOUICHHUS, CBS3b ¢ beTa-pyHKIMed. AHaIUTHYECKHEe
cBoiicTBa ['amma-pyHKIMH.

4.2. Oynknuu D¥ipw, kak pemeHus ypaBHeHus Oipu. [lpencraBnenue QyHkimii Diipu B BHIE
KOHTypHOTro uHTerpana (meron Jlammaca). Acumnrornyeckoe noBeneHue (yHKuuid Oiipu (MeTon
nepeBaja M METOJ| CTallMOHApHOH ¢a3bl, cBsi3b ¢ mpenctaBieHneM WKB). ®ynkumn Beccens.
[IpousBonsmmii ¢yHkumonan. YpaBHeHue s ¢yHkuuii beccensi. PekyppeHTHBIE COOTHOLICHHS.
Ananutudeckue cBoiictBa ¢QyHKIUE beccens. AcumnroTmueckoe moBegcHue (GyHKUMH beccens.
Pasnoxenune no ¢pynkuusm beccens.

4.3. Tlomunomel Jlexxanapa. IlpomsBomsmas ¢yakums, auddepeHunaIb-HOE —ypaBHEHHE.
PexyppeHnTHble cooTHolIeHUs. VIHTerpanbHOe mpencTaBieHUE. ACUMITOTUYECKOE IIOBEACHUE.
Paznoxenne mno mnomuHomam Jlexxanzapa. Ilommnomber Opmuta. IlpowsBomsimas  dyHKums,
middepenmanbHoe ypaBHeHHE. PexyppeHTHbIe cooTHomeHus. MHTerpanpHOe IpeacTaBiIeHHE.
Acumnrorrdeckoe noseaeHue. Paznoxenue no nonuHoMam OpMuTa

4.4. BeipoxknenHas runepreomerpuueckas Gynkuusa. duddepenunansnoe ypaBHEHHE, Pa3IOKEHHUE
B Psill, OCHOBHbIE COOTHOLIEHU. MIHTerpaibHOE NpencTaBleHue, aCUMITOTUYECKOE TIOBE/ICHUE.

5. KpasunuHelHble U HEJIUHEWHbIE ypaBHEHMs IE€PBOIO IOPSKA B YaCTHBIX IIPOU3BOIHBIX.
VYpasuenue broprepca.

5.1. Kasununeitnsle auddepenunansapie ypaBHeHHA. MeTol XapakTepuCTHK. YpaBHeHHe Xomda,
o01Ire CBOWCTBA ero penieHus. YpaBHeHue Xorda ¢ npaBoii yacteio. YpaBHeHue broprepca. O0rmiue
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 Kopresera-ne-®Opuza. BomuoBoit npeaen. Comutonnsle pemienusd. [lonsitue o
BBICIIMX HMHTErpajax [BWXKEHUs. YpaBHeHue cunHyc-lopmon. BomnoBoit mpenen. ConuTOHHBIE
pelieHusi, KMHKM UM aHTUKUHKU. IloHATne o BbIcIIMX MHTerpanax [JBuwxeHus. HenuneiiHoe
ypaBHenue Ilpénunrepa. HéErepoBckue wunTerpansl aBwxeHus. Kommanc, ananu3 Tananosa.
OpnomepHoe HenuHeliHoe ypaBHeHue [Ipénunrepa. Bomnosoii mpenesn. COIUTOHHBIE PEIICHUS.

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

7.1. I'pynmbl cUMMETpHM TaMUJIBTOHHAHA, HUX pOJb B (OPMHPOBAHUHM CIIEKTpa, IOHATHE O
HENpUBOOUMOM IIpeicTasieHuH. HenpuBomumble IpeicTaBieHUss KoHeuHbIX Ipynn. Ilpoctsie
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. HenpepbIBHBIC TPYIIIIBI CAMMETPUH, TPYHIbl U anreOpsl JIu, npeacraBieHus rpynmbl BpaleHUH
TPEXMEPHOI0 IPOCTPAHCTBA.

9.1. Tpynnsl u anrebpwer JIu, dopmyna belikepa-Komnbenna-Xaycnopda. ['pynma Bpamenuit
TPEXMEPHOTO MPOCTPAHCTBA, IIOCTPOCHUE HENIPUBOAMMBIX IPEIICTABICHUH, Pa3IOKEHNE TEH30PHOTO
NPOU3BENICHUS. IIPEACTABICHUH HA HENPHUBOAMMBIC (CIOKEHHME MOMEHTOB).  Pacmierienue
BBIDOKJICHHBIX ~ YPOBHEH TaMIJIBTOHHAHA TPU  TOHIKCHUH CHMMETPHH, CHMMETPHIHAS
Kknaccuukanus KoneGaHuii B MOJIEKyJIaX U KpUCTaIax.

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

10.1. UnuTerpanpHble ypaBHEHUS: BBIPOXKIEHHBIE SAApa W YpaBHEHHUS THIA CBEPTKU. 3aJaqyd Ha
COOCTBEHHBIE 3HAUEHUS; TEOPHS BOSMYILECHUI U dlieMeHThl Teopun Ppearoiabma.



11. Meton Bunepa-Xornda. CHHTYISIpHBIE HHTETpAIbHBIC YPaBHEHMUSI.

11.1. TlonmyOeckoHEUHBIH WHTEpBal WHTETpUpOBaHUs: MeToji Buuepa-Xomda. JlucnepcuoHHBIC
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.

JlononHuTeNbHAS TUTEPATypa
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 ypaBHEHHI MaTeMaThueckod (usuku TpeOyeT HampsKEHHON paboThI
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) aNTOPUTMBI MOMYYCHUS U 00OCHOBAHUS PEIICHHUI THIIOBBIX 331a4, pa3OMpacMbIX Ha CEMHHApax B
00513aTeTTLHOM TTOPSIJIKE;

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

CTyIeHT uMeeT BO3MOKHOCTh 00y4aThCsi (YACTUYHO WJIM MOJHOCTHIO) IMyTEM HCIIOIB30BAaHUS JTHOOBIX
VCTOYHUKOB 3HAHWUM JUIsl YCBOCHUS:

1) npeaycMOTpEHHBIX KypCOM OIPEeSIEHUI U TEOPEM C J0Ka3aTelIbCTBAMH BILIOTh 10 0€30IIMO0YHOTO
BOCIIPOM3BE/ICHUS;

2) NpemayCMOTPEHHBIX KypCOM THIIOBBIX 3a/iad BIUIOTH 1O O€30MIMO0YHOrO BOCIIPOHM3BEACHHS H
000CHOBaHHMS PELLICHHA.



Texymuii KOHTPOJIb 33 YCIEBAEMOCTbIO CTYCHTOB OCYLIECTBIISIETCSI BO BPEMs IPOBEPKU [TUCHbMEHHBIX
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)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QU3NKU U TEXHOJIOTHH HAHOCTPYKTYP

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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
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 aHanmM3upoBaTh MOCTABICHHYIO 3aj1ady,
HaMeyarb MyTH €€ PELCHUS

OIIK-1.2 CpnocobeH CTpOUTb MareMaTW4ecKhue MOAEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLCHKH

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl 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 Cnocoben pewmarb TMOCTaBICHHbIE 3aJaydl B
obnactu TEOPETUYECKUX 1/1 IKCIIEPUMEHTAIBHBIX
UCCIIeIOBAaHUN U pa3paboToK

OIIK-5.2 OOmagaer CcIOCOOHOCTBIO K OCBOEHUIO 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 3HaHHWE W MOHMMaHHE Oa30BBIX
MaTeMaTHYeCKUX JUCLUILUIMH

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU JUIS
ONMCAaHUSI W HCCICAOBAHHUS INPOLECCOB U SIBICHUA 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
UCHOJNb3YEMBIX TEOPETUYECKUX IIOIXOJOB U yMEHHUE
OLICHUBATh TOYHOCTh MNPHUOJMKECHHBIX aHAIUTHYECKHUX
METOJOB BBIYUCIICHUH

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

[IK-4.3 CnocobeHn 000CHOBaTh NPUYMHHO-CJIC/ICTBCHHBIC
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOeNIei

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH

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

3HAThb:

° (I)OpMaJ'ILHLIe OmnpeaciCHruss OCHOBHBIX 00BEKTOB TCOpUHn ypaBHeHI/Iﬁ B YaCTHBIX HNPOU3BOAHBIX

MaTeMaTH4ecKol (U3NKY;

° (I)OpMYJ'II/IPOBKI/I " J0Ka3aTeJIibCTBa OCHOBHLIX TCOPEM TCOPHUU ypaBHeHI/Iﬁ B YaCTHBIX 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. VYpaBuenue nepsoro nopsaka. 3agada Komm. @ynkius ['puna, nensra-¢yskius. O6ume cBoiicTBa
pelLeHus] ypaBHEHHUS C MIPABOM YacThIO.

2. YpaBHeHus nopsizika Bbiiie nepBoro. 3agaya Kommu. Oynknus [puHa, ee HaXoxJeHHE PU TOMOIIU
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 3agauya. Oneparop Ltypma-Jlnysuiss. @ynkuus ['punHa, ee moctpoeHue
yepes JIEBOE U IIpaBoe pelieHus, Bponckuad. Ilepuoauueckre rpaHuyHbIE YCIOBUS.

5. VYpaeuenus Jlamnaca, ['enbmronbua u Jlebas. @ynknun [puHa B HEOTpaHUYEHHOM MPOCTPAHCTBE.
OO01me cBoiicTBa pelIeHUH 3TUX YpaBHEHUH ¢ PaBOi YacThlo. 3aa4uu Ui OTPaHUICHHOMN 001acTy.

6. Pemenne ypaBHenus lpénunrepa B KynoHOBCKOM MOTeHIMasie MPU MOMOIIM NPeoOpa3OBaHUS
Jlanmaca. AHaIMTHYECKUE CBOWCTBA, CBA3aHHBIE COCTOSIHUS.

7. VYpaBuenus auddysuu u ypasuenue Ulpénunrepa mis cBobomHor yactuusl. Oynkuus [puna, ee
BBIUMCIIGHHUE TIpU TIoMolu mpeoOpazoBanus Dypre. OOmme cpoiicTBa penieHuit 3aaaun Komm u
YpaBHEHHUS C MIPABOH YaCThIO.

8. YpaBHEHHS BOJTHOBOTO THIA. 3aKOH AMCIIEPCHUU. YPaBHEHHE Ha OTMOAIOILYI0, TPYIIIOBast CKOPOCTh U
JHCTIEPCHUS.

9. Tamma-dynkims Dinepa. OCHOBHBIE COOTHOIICHHS, CBA3b C bera-QyHknumed. AHaiuTHueckue
coiictBa ["amma-yHKIINN.

10. dynknuu Diipu Kak pemeHus ypaBHeHus Oiipu. [lpencraBnenue GyHKkuuid Diipu B BHIE
KOHTypHOro wuHTerpana (meron Jlammaca). AcumnToTnueckoe moBeaeHue (yHKumid Oipu (MeTox
nepeBaja U MeToJl CTallMOHApHOH (a3bl, CBsI3b ¢ mpeacrapneHrneM WKB).

11. ®ynxoun beccens. IlpowsBomsimuii  GyHkunMoHan. VYpaBHeHue s QyHkuuii  beccens.
PexyppeHTHble CcOOTHOIIEHUS. AHaIWTHYeCKHe cBoiicTBa (yHknmii beccens. AcuMITOTHYECKOE
noBenenne GyHkiui beccens. Paznoxenne o ¢pynkmusm beccens.

12. IMonuuaoms! Jlexxanapa. [IpousBoasimas GyHkuus, quddepeHnuansHoe ypaBHeHne. PexyppeHTHbie
COOTHOILEHUsS. HMHTerpasibHOEe mpencTaBieHHEe. ACHUMITOTHYECKOE IIOBeAeHue. PasznoxeHue 10
nonuHoOMaM Jlexanpa.

13. Ilonunomer Opmuta. [IpomsBonsmas QyHkuus, nuddepeHnuanibHoe ypaBHeHHe. PekyppeHTHBIe
COOTHOILEHUs. IHTerpaspHOe MpencTaBieHUEe. ACHUMITOTHYECKOE IIOBeAeHue. PasnoxeHue 10
MOJIMHOMaM JpPMHTa

14. BripoxxaenHasi runepreomerpuyeckas gynkuus. JuddepenuuansHoe ypaBHEHHE, pa3IoKeHHE B
psii, OCHOBHBIE COOTHOILIEHMs. VIHTerpaabHOe IpeAcTaBIeHNE, aCUMITOTHUECKOE IIOBEACHUE.

15. Kpaswnuneitnbie nuddepeHimanbabie ypaBHeHMs. MeToJl XapakTepucTUK. YpaBHeHHe Xormda,
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. TloHsTMe O BBICIIMX HWHTErpaliax ABUXKEHUS. YpaBHEHUE cuHyc-lopmoH. BonHoBoW mpened.
ConutoHHBIE pelIeHUs, KHHKA U aHTUKUHKH.

3. Ilonarue o BhICIIMX WMHTerpanax nprwkeHus. Hemmneitnoe ypaBHenue pénunrepa. Héreposckue
nHTerpansl Asnmxenus. Komnanc, ananus TanaHoBa.

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

5. I'pynmel cuMMeTpuM TaMHJIbTOHHAHA, HUX poidb B (OPMHUPOBAHMM CIIEKTpa, MOHATHE O
HENIPUBOAUMOM IIpencTaBileHUuU. HenpuBonuMele mnpeAcTaBieHHs KOHEUHBIX TIpynn. IIpocTsie
KOHEYHbIE OATPYIIIbI TPYIIIbI BPALIEHUH.

6. Ipynmer u anrebper Jlu, ¢opmyna beiikepa-KomnOenna-Xaycnopda. [pynma Bpamenuit
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. UHrerpaibHble YypaBHEHUS: BBIPOJKICHHBIE sipa W YypaBHEHHUs THUIA CBEPTKU. 3ajaud 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. TlonsTe o BBICHIMX HWHTErpajax JABI)KEHHA. YpaBHeHHE cuHYyc-lopmoH. BomHoBoil mpenen.
ConuTOHHBIE PEICHUS, KWHKH 1 aHTUKHHKH.

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

Kpurepuu onieHuBanus
10 GayuIoB — 3TO OLICHKA 32 OTBET Ha 9K3aMEHE TEOPUH M CAady 3aJ1ad, BHIIIOIHEHHBIX J0OMa B TEUCHUE
ceMecTpa M peIIeHHBIX Ha dk3ameHe. Ha mom B TedueHnn cemecrtpa 3amaercs 30 3amad. Ha sx3amene
(mnddepeHIupoBaHHOM 3a4€eTe) B KOHIIE CEMECTpa CTYACHT IMOJIydaeT 3 3a/1a4u.

Kpurepun onenku:

OnHa penieHHas Ha 9K3aMeHe 3a7a4a (U3 Tpex) win 10 peneHHbIX JOMaITHUX 33134 (U3 ISATHIECSATH) -
0-2 6anna (3a KaXIyro 3a/1a49y)

OtBet Ha TeopeTHueckuii Bompoc - 0-2 baia

[opsinok hopmMupoBaHHs OLIEHOK 110 IUCLUILTHHE:

OreHka 3a KaxJblid ceMecTp BbICTaBisieTcs o ¢opmyne: MakcumyM u3 10 u Q1*2+Q2/5+Q3*, rae:
Q1 — koJIMYECTBO PELICHHBIX 3aJa4 Ha dK3aMeHe, Q2 — KOJIMYeCTBO PEUICHHBIX 3afad joMa, Q3 —
KOJIMYECTBO OTBEYEHHBIX TEOPETUUECKUX BOIIPOCOB.

Ilepecnaya sk3aMeHa 3a KaXKJblil ceMeCTp BO3MOXKHA B ycTaHOBIeHHOM B M®OTU mnopsanke. Bpems n
MOPSAZIOK Tepecaadn onpexaensiercs ydeOHbM ynpasienneM M®TU mno cornacoBanuio ¢ kadenapoit
WHHOBAIMOHHOM nemaroruku MOT.

Pesynbrupyromas oneHka 3a BeChb KypC BBICTABIISICTCSl MOCIE CAAYM PK3aMEHa 3a BTOPOH ceMecTp 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. MeTonuyeckne MaTepuaJbl, onpeaesiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

[Ipu nposenennu nupQGEPEHIUPOBAHHOTO 3aueTa OOYyYaloLWIEMyCsl IPEJOCTaBIseTcss Ioirdaca
(acTpoHOMHYECKHX) HA MOJATOTOBKY OTBETa Ha TEOPETUYECKHE BOIPOCH U MO 15 MUHYT Ha KaXIyro
3agauy. IIpu BbICTaBIEHHMM HWTOrOBOM OLIEHKM YYHMTHIBaeTCs paboTa 00yyaromerocss B CEMECTpe,
BBINIOJTHEHUE UM 331aHui. Ha sk3amMeHe 3ampernieHo mosib30BaThes JTI00BIMU YU€OHBIMU MaTepraiaMH,
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 gvicuiux unmezpanax ogudicenus. Ypasuenue cunyc-I opoon. Bonnosoii npeden. Corumonnule pewienusi, 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?



