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

YTBEPXKJAEHO
JupexTop HHCTUTYTA HAHO-, 0KO-,
HH(POPMALMOHHBIX, KOTHUTHBHBIX
U COLMOTYMAHUTAPHBIX HAYK U
TeXHOJIOTUH

T.E. I'puropses

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: ypaBHCHI/IH MaTeMaTH4eCKOM (I)I/I3I/IKI/I
0 HANIPaBJICHUIO: HpI/IKHaI[HBIC MareéMaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: TepMosmepHa;{ OHCPICTUKA U MJIa3MCHHBIC TCXHOJIOTUA

®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuatosa
Kadenpa matemaTHky 1 MaTeMaTH4eCKUX METOIOB PU3UKU

Kypc: 3
KBaJIMpUKALUS: GakanaBp

Cemectpbl, HOpMBI IPOMEKYTOUHON aTTECTAIHH:
5 (ocennwuil) - Dx3amMeH

6 (BeceHHMI) - DK3aMEH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HcIIE:
nexuun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrostenbHas padora: 135 gac.
[TonroroBka k 3x3ameny: 60 yac.
Bcero gacos: 315, Bcero 3au. en.: 7

KonuecTBo KOHTPONBHBIX pa0oT, 3a1aHuil: 4

[Iporpammy cocraBui: A.N. adapesuy, a-p ¢hus.-Mart. Hayk, podeccop, mpodeccop

[Iporpamma obcyxneHa Ha 3acefqanun Kadenpsl MareMaTuky U MaTeMaTrueckux MetonoB ¢pusnku 01.03.2023



AHHOTANMA

Lenpto oOCBOEHMsS] AWCUUIUIMHBI ABISETCS (OPMHUPOBAHHME CHCTEMAaTWYeCKHUX 3HAHMKW B  o0jacTu
MaTeMaTHYeCKOH (PU3UKH, O €e MECTe M POJIU B CUCTEME (PU3MKO-MATEeMaTH4eCKHUX HayK, MPUJIOKECHUSIX B
CCTECTBCHHBIX HayKax, a Takxke (OpPMHUpPOBaHHE OOIEMATeMaTHYecKOl KyJIbTYypbl: YMEHHE JIOTMYECKU
MBICIIUTb, IIPOBOJUTH JOKA3aTeJIbCTBA OCHOBHBIX YTBEPXIEHUH, YCTaHABIMBATH JIOTUYECKUE CBSI3U MEXKIY
MOHATUSIMHU.

1. leau u 3apauu

Meap AUCUMNIMHBI

- (1)OpMI/IpOBaHI/Ie 0a30BBIX 3HAHHM IO MaTEMAaTHYECKOI (I)I/I3I/IKC JUIA I[aJILHCfIH.IeFO HCIIOJIB30BaHUsA B
Apyrux 001aCTAX MAaTEMATHYECKOTO 3HAHUS U AUCHUIUIMHAX €CTCCTBCHHOHAYYHOI'O COACPIKAHU A,

- (opmupoBaHME MaTEeMaTHYECKOW KyJIbTYypbl, HCCIEAOBATEILCKUX HABBIKOB M CHOCOOHOCTH

MNPUMCHATH 3HAHUS HA MPAKTUKE.

3agaum AUCUMIIHHBI
- (popmupoBanue y oOyyaromuxcs 6a30BbIX 3HAHHUH 110 MATEMaTHYECKON (HU3HKE;

- (bOpMI/IpOBaHI/IG O6H_[eMaT€MaTI/I‘-IGCKOI\/’I KYyJIbTYpPbL: YMCHHUC JIOTUYCCKU MBICIUTL, IIPOBOAUTH
J0Ka3aTCJIbCTBa OCHOBHBIX YTBep)KZ[eHI/II‘/'I, YCTAHABJIMBATb JIOTUYECKUE CBA3U MCIKAY IOHATUAMMU,

- (¢opMupoBaHHE YMEHUII ¥ HABBIKOB NPUMEHATH IIOJyYCHHbIE 3HAHUS JJIs peIIeHHs 3a1ad
MaTeMaTH4ecKor (PU3UKH, CAMOCTOSTEILHOTO aHAIM3a MOyYEeHHBIX PE3YJIbTaTOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MOJTyUYCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

npodeCcCHOHABHOMN JIeTeTBbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl H OLICHKH

OIIK-1.3 CnocobeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3pabOTOK

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX

UCCIICAOBAHUM U pa3paboTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBbIE TEOPETUUECKHE, B TOM UHUCIIE,
MaTeMaTH4eCKHe METOJbI UCCIIEIOBAHUM, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
HAay4YHO-HCCIIEI0BaTEIbCKOM,
U3MEPUTENBHO-aHATIUTHYECKOH U
TEXHOJIOTMYECKOH anmaparype

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

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCILUTyaTaIluu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIEN0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJOTUYECKOM)

anmaparypsl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb.



YMETb:

- OIIPE/CIICHUE U CBOMCTBA JIMHEMHBIX, KBA3UIMHENHBIX U HEJIMHEHHBIX YPABHEHUN NIEPBOTO MOPAIKA,
TEOpEMBbl CYLIECTBOBAaHMS M EAMHCTBEHHOCTH pelieHust 3afaun Komwm nans HUX, omnpenesieHue
CUMILICKTUYECKON Y KOHTAKTHOM CTPYKTYpbI, BUJl XapaKTEPUCTHUK AJIs1 YpaBHEHUH [1€pBOr0 MOPSIIKa;

- ¢opmyny Ilyaccona pemenusi 3amaun Komm 1y ypaBHEHHS TEIJIONPOBOJHOCTH, TEOPEMBI
CYILECTBOBaHMS M €AMHCTBEHHOCTH peuieHus 3anaun Ko, npuHiun Makcumyma; Gopmyny Herotona
peuenus ypaBaeHus Ilyaccona, TeopeMbl CyIeCTBOBaHUS U €AMHCTBEHHOCTH, IPUHLIUIT MAKCHUMYyMa;

- dopmynsr 1’ Anambepa, Kupxroda u Ilyaccona perienus 3aja4u KOIIU JUIsl BOJIHOBOTO YPaBHEHHUS,
TEOpPEMBI CYLIECTBOBAHUS M €OIUHCTBEHHOCTH, 3aKOH COXPaHEHHs SHEPTUH; OIpelesieHue U CBOMCTBa
00001IeHHBIX  (QYHKIMHA, MpOCTpaHcTBAa OOOOIIEHHBIX (YHKIMI, MPOU3BOIHBIC, TEH30PHOE
MPOU3BEACHUE U CBEPTKA O0OOIMICHHBIX (PYyHKIIHIA;

- ompenencHue 000OIIEHHBIX pemieHUHH auddepeHnuaibHbpIX OMepaTopoB U (QyHIAaMEHTAILHOTO
peweHuns qudpepeHIanIsHOro OepaTopa ¢ IOCTOSHHBIMU KO3 PUIHEHTaMH;

- TeopeMy XepMaHzaepa, KOHCTPYKIHMIO  (yHIAMEHTAJbHOIO  pemeHHs  OOBIKHOBEHHOTO
muddepeHMaIbHOr0 — oneparopa, (QopMyasl  uia  QyHIZAMEHTANbHBIX PELICHUH OIepaTropoB
TEIUIONPOBOAHOCTH, Jlariaca 1 BOJIHOBOIO;

- TIOCTaHOBKHM KpaeBbIX 3ajgad s ypaBHeHuil Jlaruiaca um IlyaccoHa, TeopeMbl €IWHCTBEHHOCTH
pElIEHU KpaeBbIX 3aJad, ONPENEICHHE M CBOMCTBA IOTEHUMAJIOB IPOCTOrO M ABOMHOIO CIOS,
TEOpEMBbl CYIECTBOBAHMS pELICHWH BHYTpEeHHHMX M BHemHuX 3axad Jwupuxne u Heiimana,
ompejienieHue u cBoiictBa QpyHkiun ['puna 3amxaq upuxie n Heiimana;

- CBOWCTBa COOCTBEHHBIX 3HAYCHHWH M COOCTBEHHBIX (yHKIHMH omeparopa Jlaminaca B orpaHMueHHON
obnacTu; CBOMCTBA pelieHuil ypaBHeHHs | ebMrosbua, yCiuoBus U3iiydeHns 3oMmMmepdenbaa, TPHHIHUI
MPEeNIbHOTO TOIVIOMICHHUS, MPUHIIMIT IPEACTbHON aMILTUTYIbL;

- (yHmameHTanpHOE pelieHue omeparopa Jlammaca Ha TJIOCKOCTH, TEOPEMBI CYIIECTBOBAHUS U
CIMHCTBEHHOCTH PEIICHUs IBYMEPHBIX KpaeBbIX 3ajad, Gopmynsl anst ¢yHKUuU [puHa u parieHus
3agaun JIuprxiie B OMHOCBSI3HOW 00JIaCTH;

- ompeneseHue nceBroguQepeHInaIbHOr0 Oneparopa, OrpaHHUYEeHHOCTh I1.J.0. B IMPOCTPAHCTBAX
CoGoneBa, TeOpeMbl 0 KOMIO3UIMHM U TICEBAOJOKAIBHOCTU II.1.0., CBOWCTBA JUIMNTUYECKUX II.J1.0.,
TEOpEMY O MapaMeTPUKCE, CBOMCTBA MHTETPAIBHBIX orieparopoB Dypse.

- pemarh KBa3WJIMHEHHbIC YpaBHEHUS IMEPBOTO Mopsjaka, ypaBHeHue ['ammnproHa — Skobu u oOruiee
HEJIMHEHOE YpaBHEHHE, HAXOJWTh HMX XapaKTCPHCTUKH; pemars 3aaadd Komw uis ypaBHEHUA
TEIUIONPOBOAHOCTH U BOJHOBOTO; BBIYMCIATH NMOTEHIMAN HbI0TOHA; HAXOIUTh MPOU3BOJHbIE, CBEPTKU
u ipeoOpazoBanust Pypre 0000IEHHBIX (QyHKIIHIA;

- HaxoauTh (pyHOAMEHTaJbHbIE pemeHns AnpQepeHINANbHBIX ONEePaTOpPOB C MOCTOSHHBIMU
KO3 PUITUECHTaAMHU;

- pemiath KpaeBble 33/1a4ud METOAOM pa3[elICHHUs MEPEeMEHHBIX U HPU MOMOIIM IOTEHIMAJIOB, pelaTh
CMEUIaHHBIC 33/1au¥, HaXoAWTh QyHKIMIO [puna 3amau upuxne u Helimana, NMpUMEHSTh METOX
KOH(QOPMHBIX OTOOpaKEHHWI AJIsi pEIICHUs] JIBYMEPHBIX 3a/1ad, HaXOMUTh COOCTBEHHbIC (YHKIUU H
coOCTBEHHBIC 3HaYeHUS oneparopa Jlamaca;

- TPUMEHATh TEXHUKY MceBroauddepeHaIbHbIX ONepaTopoB K HCCIEIOBAHUIO YpaBHEHHH
MaTeMaTHYEeCKOH (DU3UKH.

BJIAJIETh:

- anmapaTroM ypaBHEHHUH B YaCTHBIX MPOM3BOIHBIX IEPBOTO MOPSAKA Ul €r0 IPUMEHEHHS B (PU3HKE U
TeOMETPUH;

- TEXHUKOW pPEelICHUs OCHOBHBIX YPaBHEHWH MaTeMaTH4ecKol (PM3UKH BO BCEM MPOCTPAHCTBE M €€
MPUWIOKCHUSIMH K QU3MUECKUM 33J1a4aM;

- anmaparoM Teopud O0OOIIEHHBIX (YHKIHUH W (YHIAMEHTANbHBIX pelieHuid TuddepeHnanIbHbIX
OIIePaToOpOB;

- annapaToM TEOpUH MOTESHINAJIOB Ul €T0 MPUMEHEHHUS B (PU3HKE;

- TEXHHKOW peIIeHHs KPaeBbIX W CMEIIAHHBIX 3a/1a4 JUIS OCHOBHBIX YPaBHCHHH MaTeMaTH4eCKON
(U3KKH U ee TPUIIOKECHUSIMU;

- anmapaToM Teopuu rceBnoauddepeHIraIbHbIX OIepaTopoB.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIINHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
OO6oO0uieHHble  peUleHus  YpaBHEHUH
1 MaTeMaTH4eCcKon (076371978 10 10 15
dyHIamMeHTabHBIE PEICHUS.
OcHOBHBIE ypaBHE aTeMaTH4YeCcKoM
) HOBHBIE YPaBHEHMS MaTeMaTHUd )% 10 10 15
busuxy.
3 VYpaBHEHHUS TIEPBOTO MOPSAKA. 10 10 15
4 Kpaessie 3agaun. 10 10 30
CpoiictBa  mniceBponuddepeHInanbHbIX
5 Ao peperil 10 10 30
OIIepaToOpOB.
6 CrnexTpanbHble U CMEIIAHHbIE 3aa4H. 10 10 30
Nroro gacos 60 60 135
ITonroToBka k 3K3aMeHy 60 gac.
OO01mas TpynoEMKOCTh 315 yac., 7 3au.en.
4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 5 (Ocennwii)

1. OGo01IeHHBIE pelIeHHs ypaBHEHUH MaTeMaTHyeckoi ¢pu3nku. OyHIaMEeHTaIbHbIC PEeIICHNUS.

O06o6mennple  ¢yHKiuU. [IponsBomHbie 000OMECHHBIX (DYHKITHIA. O06001eHHbIE  QYHKIUU
YMEPEHHOTO pocTa H 0000mIeHHbIe (DYHKIMH C KOMIIAKTHBIM HOocuteneM. [IpeoOpa3oBanne Dypne
00001IeHHBIX QyHKIUH. TeH30pHOE POU3BE/ICHIE U CBEPTKA 0000IIEHHBIX QyHKIHH. O000IeHHbIE
pelIeHUs] JIMHEHHBIX ypaBHEHUH B 4YacTHBIX TPOU3BOAHBIX. DyHIaMEHTaTbHBIE pEHICHUS
T QepeHIanbHBIX ONIepaTOpOB € MOCTOSIHHBIMH Kod(hduimentamMu. TeopeMa CyliecTBOBaHUS
¢dynnamenrtanpHoro pemenus. Jlectauna Xepmannepa. Meros crycka Uit 0OOOIICHHBIX PELICHUH.
@dyHIaMEeHTAIbHOE pEIIeHHe JIMHEHHOr0 OOBIKHOBEHHOTO Au((EepeHIHaNbHOT0 ypaBHEHUS.
dyHnamMeHTalbHOE  peIleHHe oleparopa  TEIUIONPOBOAHOCTH. (DyHHaMEHTalbHOE pEUICHUE
oneparopa Jlarmnaca.

dyHnameHTalbHOE PElIeHUe BOJIHOBOTO oreparopa. IlocTtaHoBka u pemieHne 000OIIEHHON 3a1adu
Komm nns BonHOBoro ypaBHeHus. IloctanoBka u pemienue o06oOmenHoOM 3amaun Komm s
YpaBHEHUS TEIUIONPOBOAHOCTH.

2. OCHOBHBIC ypaBHEHHs MaTeMaTHUECKON (PU3UKH.

VYpasuenue teronpoBoaHoctu. @opmyna Ilyaccona. Teopema CylecTBOBaHUS pELIEHUS 3ala4M
Komm. [lpuHuun MakcuMyma Ui ypaBHEHMsI TEIUIOIPOBOAHOCTH. TeopeMa €IMHCTBEHHOCTH
pemennst 3amaun Komm. VYpasaenume IlyaccoHa B TpexmMepHOM mpocTpaHcTBe.  HpIOTOHOB
HOTEHIHAI.

@®opmynsl I'puna. Teopema cymiecTBoBaHMs pemeHus ypaBHeHHd [lyaccona. [IpuHimn makcumyma
i ypaBHeHus Jlamiaca. ExuHcTBeHHOCTS pemeHus ypaBHeHus Ilyaccona. OgHoMepHOE BOJIHOBOE
ypaBHenue. ®opmyna n'Anambepa. TpexmepHoe BoinHOBOE ypaBHeHue. YpaBHeHue JapOy. @opmyna
Kupxroga. 3amazgpiBatonuii moreHnman. JIByMepHOoe BONHOBOE ypaBHeHHe. Meroj cITycka.
®opmyna Ilyaccona. 3akoH COXpaHEHHUs] PHEPIUU Ui BOJHOBOTO ypaBHEHHs. EIMHCTBEHHOCTH
pemenus 3aaaun Komn.

3. YpaBHeHHs IEPBOTO MOPSIIKA.

Hetinbie ypaBHeHus epBoro nopsijaka. Xapakrepuctuku. Permenne 3anaun Komu.




WHBapruaHTHBIE IIOBEPXHOCTH BEKTOpHOro Imojs. 3agada Komm nocTpoeHuss HHBapUaHTHOMN
MTOBEPXHOCTH.

KBasninnHeliHble ypaBHEHUs NEPBOrO MopsAAka. XapakTepucTHKH. IlocTpoeHne WHBapHAaHTHOMN
nosepxHocTH. Pemenue 3anaun Kommu.

VYpaBuenue ['amuibrona — SIkoOu. JlarpankeBbl TOBEPXHOCTH B CUMITJICKTHYECKOM IPOCTPAHCTBE.

JIuneliHoe cuMIuleKTHYEeCKOe pocTpaHcTBO. KocooproronanbHele nonoaHeHus. CUMIUIEKTHYECKUM
6a3uc. M30TporiHbie, KOM30TPOITHBIC U JIATPaHKEBBI OAPOCTPAHCTBA.

XapakTepuUCTHKH Ha THUIEPIOBEPXHOCTH B CUMIUIEKTUYECKOM MPOCTPAHCTBE. | aMHUIBTOHOBBI
cucteMbl. VIHBapuaHTHBIE JIarpaHkeBbl MHOT00Opa3us. Jlarpanxesa 3agada Kommn.

Penrenue 3amaun Ko st ypaBHenus ['amuiibroHa — Sko0wu.
OOr1ee ypaBHeHHE NTEPBOTo NopsaKa. JIexkaHAPOBEI HOBEPXHOCTH, COOTBETCTBYIOIUE PELICHUSIM.

KonraktHas crpykTypa. XapakTepUCTUKM Ha TUIIEPIOBEPXHOCTH B IPOCTPAHCTBE C KOHTAKTHOM
CTpyKTypoil. ITHBapuaHTHBIE JeKaHAPOBHI IIOBEPXHOCTH.

Pemenue 3amaun Komm as1st o01ero ypaBHEeHuUs! IEPBOTO TOPSIIKA.
Cemecrtp: 6 (Becennuit)
4. KpaeBble 3a1a4u.

ITocranoBka kpaeBbIX 3ana4 ais ypaBHeHuid Jlamnaca u Ilyaccona.
IToTreHMAaNEI IBOMHOIO CJI0A M UX CBOMCTBA.
[ToTeHuuanel OpoCTOro Cos U UX CBOMCTBA.

Teopembl enUHCTBEHHOCTH pemieHus 3anad Jupuxsie n Helimana 1 ypaBHeHus Jlarutaca.
CymecTBoBanue pemeHuit 3aaau Jlupuxie u Hefimana. [lorennuan Pobena.

Oynuknus [puna 3agaun Jupuxie uist oneparopa Jlamnaca B TpexMepHO 001acTH U ee CBOICTBA.
Oynkuus ['puna 3agaun Helimana.

@ynxuus ['puna 3agaun upuxie B 1BymMepHOM ciydae. CBsi3b ¢ KOHQOPMHBIMU OTOOpPaKCHUSMM.
dopmyna qyia peeHus 3anadu Jupuxie.

5. CoiicTBa niceBnoauQepeHIMaIbHBIX OIEPaTOPOB.

[IpocrpancrBa Cobonesa. Teopema BIoKeHUS.

TcesnonuddepeHuaNIbHbIe ONEPaTOPbl U UX CUMBOJBI. OrpaHUYEHHOCTH I1.7.0. B MPOCTPAHCTBAX
Cobouena.

Teopema 0 KOMIIO3ULIUY I1.71.0. U CJIEACTBUSA U3 HEE.
Jlemma XepMmanzgepa. DIIUNTHYECKUE T1.11.0.

[TapameTpuxc amnuntudyeckoro m.ja.0. CyllecTBOBaHHE U CBOMCTBA pEHICHWM 3JUIUNTHYECKUX
nceBaonuphepeHIUAIbHBIX YPAaBHEHUH.

OcobOennoctn  pemreHust 3agadu  Komm A BOJNHOBOTO — YpaBHEHHS C  IIEPEMEHHBIMHU
ko3 urmenramu. MaTErpansueie oneparopsl Oypbe.

[Tapamerpuxc 3agauu Koy 11t BOJIHOBOIO ypaBHEHUs. XapaKT€pUCTUKU.

Hocurenp cuHrynspHOCTH pelieHus 3afaud Kowiu naas BOJIHOBOIO ypaBHEHMsI B cllyyae, Korua
HayalbHOE YCIIOBHUE — JIENbTa-(PyHKIHS.

Ocobennoctu pemieHus 3aaa4dn Ko 11t BOJIHOBOTO YPaBHEHUS C TIOCTOSSHHBIMU KO3 GUIIEeHTaMU
B Clly4ae, KOIZla HauaJIbHOE YCJIOBHE — AebTa-(DyHKIUS Ha napadoue.

6. CriekTpanpHbIe U CMEIIaHHbIE 3a]a4H.

CobcTBeHHbIE 3HaYCHUS U cOOCTBEHHBIE (PYHKIIMY 3a1aun Jupuxiie s oneparopa Jlamnaca.

VYpaBuenue [enpmronbna. YemoBusi 3ommepdenbia. [IpuHIMOB TpeensHOTO TOIVIONICHUS U
MpeNeIbHON aMITIUTY/IBL.

CMelIaHHbIe 3aga4u. O6ma${ CXeMa pa3aciiCHuA ICPCMCHHbBIX.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHALICHHAS! MYJIBTUMEANA IPOEKTOPOM U DKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
®onp nuteparypsl Kadeaps

1. B.C. BnagumupoB. YpaBHEHHS MareMaTudecKod QHU3MKU. - 2-¢ U3[., CTepeoTHuIl. - M. : duzmMariur,
2000, 2004, 2008. - 400 c.

2. P. KypaHnTt. YpaBHEHHS ¢ YaCTHBIMU MPOU3BOAHBIMU. Mup, 1964r. b.

3. B.C. BiagumupoB. COOpHHK 33/1a4 IO ypaBHEHHUSIM MaTeMaTHYeCKON QU3UKH. - 5-¢ u31l., nepepad.
u jom. - M. : ®DUBMATIINT, 2016. - 520 c.

4. C.JI CobGones. YpaBHenust maremaruueckoit puzuku. Hayka, 1966.

5. AM. UnbuH. YpaBHenus MmareMarudeckoi Gpusuku. @uzmarniurt, 2009.

6. C.O. I'maaxoB. COOpHUK 3a7a4 110 TEOpETHUECKON U MaTeMaTrueckor ¢pusuke. Puzmarnur, 2010.
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JlononHuTEIbHAS IUTEPATypa
®onp nuteparypsl Kadeaps

1. @. Tpuxomu. JInddepennuansusie ypasaenus. YPCC, 2010.
2. B.JI. Marpocos, PM. Acnanos, M.B. TonyHoB. [IuddepennmnansHbie ypaBHEHUS U YPaBHEHUS C
YaCTHBIMHU IPOM3BOAHBIMU. Bianoc, 2011.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUMILIUHBI (MOLYJIs1)

1. http://math.mipt.ru/study/
2. http://dfgm.math.msu.su/materials.php

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYIIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOJIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTALUN.

JIJ1st KOHTPOJIS ¥ KOPPEKITUU 3HAHUH 00yJaroIrecss MOTYT UCIIOb30BaTh KOMIIBIOTEPHOS
TECTUPOBAHHE, B TOM YKCIIE HA TIOPTAJIe WWW.i-eXam.ru.

B mpornecce caMocTosTENnEHON padoThl 00YYaIOIUXCS BO3MOYKHO UCTIOJIb30BaHKE TAKHUE MPOTPAMMHBIX
cpencts, kak Mathcad, Scilab u mp.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe 0CcBOeHUE Kypca TpeOyeT HapshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX M CaMOCTOSTEIbHOIO H3yuYeHMs,
JOKa3aTeNbCTBO OTAEIBHBIX YTBEPKACHHN, CBOICTB;

— pelieHue 3a/1a4, peAaracMblX CTyIEHTaM Ha JIEKUUAX U IPAKTUUYECKHUX 3aHITHAX;

— MOATOTOBKY K MPAKTHYECKUM 3aHATHUAM, KOJJIOKBUYMaM, SK3aMEHY.



PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyaeHTa ocylecTBisercs B Qopme
UHAMBUIYaJIbHBIX KOHCyinbrauui. Ilokasarenem BiaZieHHs MaTepuaoM CIY)KUT yMEHHUE pellaTh
3agaun. Jns QopMupoBaHHs yMEHUS NPUMEHSATh TEOPETHUECKHE 3HAHWA Ha NPAKTUKE CTYICHTY
HEOOXOMMO pelaTh Kak MOKHO Ooubiiie 3a1ad. [Ipu pereHnn 3aaa4 Kaxaoe JeHCTBHE HE0OXOAUMO
apryMEHTHPOBaTh, CChUIAsICh HA H3BECTHBIC TEOPETHUYECKHUE CBEIEHHUsS. 3HAYUTENBHO OOJEerduTh
pellieHre 3aaud MOXKET XOPOILIO BBINOJHEHHBIN YepTeX, €CIM OH COOTBETCTBYET YCJIOBUIO 3aJlaud
(mpsiMOIi yron HapHUCOBAaH MPSIMBIM, PAaBHOOEAPEHHBINA TPEYroIbHUK — paBHOOEIpPEHHBIM U T. A. [lpu
MOATOTOBKE K NPAKTHMYECKHM 3aHATHSIM HEOOXOOMMO IIOBTOPSATH paHEe W3y4YCHHBIE OCHOBHBIC
ompeneneHusi, GopMyIUPOBKU TeopeM. B Hauane 3aHATH, KaK NpaBUIIO, MPoBoaUTCs KopoTkuit (10-15
MHHYT) ONpOC IO MaTepuaxy MpOIIEANIMX 3aHATUH B YCTHOH min nuchbMeHHOH (opme. OOBIYHO
MPUICPKUBAIOTCS CIEAYIOLIEH CXEMBbl: M3ydeHHE MarepHajia JICKIUH 10 KOHCIEKTY B TOT K€ JICHb,
korjma Obuta mpociymiana Jjekius (10-15 MuHYT); TIOBTOpeHHME MaTepualla HakaHyHE CIeylome
nexuun (10-15 MunyT), mpopaboTka yueOHOro Marepuaa 1o KOHCIIEKTaM JIEKLIUH, yaeOHO! 1 Hay4HOH
JUTeparype, IoAroTOBKA OTBETOB HA BOIPOCHI, IPEIHA3HAUEHHBIX JUIsl CAMOCTOSITENIbHOrO u3yueHus (1
yac HeNeNl0), MOArOTOBKA K IMPAaKTHYECKOMY 3aHATHIO, pemeHue 3amad (1 uac). BaxnHo moOuThCs
[IOHMMaHMUs H3y4yaeMOro Marepuana, a He MEXaHWYEeCKOro ero 3amnomuHanus. [lpu 3arpynHeHun
W3y4YEHUs] OTHENBHBIX TEM, BOIMPOCOB, CiIEAyeT oOpamarbcs 3a KOHCYIbTALMSAMH K JIGKTOPY HIIH
[IPENIOaBaTENI0, BEAYIIEMY [IPAKTUUECKUE 3aHSITHUS.

OO0s13aTennbHBIM TPEOOBAHUEM SIBIISIETCSl BBIIOTHEHUE JOMAITHUX PabOT, KOTOpble OQOPMIISIOTCS B
CHelraIbHO OTBEIEHHON AJISl 3TOTO TETPAAX U CUCTEMATUUECKH CAAIOTCA Ha MPOBEPKY.
[IpomexxyTOuHBIE KOHTPOJIb 3HAHUKH MPOBOJUTCS B BHUJAE KOJUIOKBUYMOB, Ha KOTOPBIX CTYIEHTY
[Ipe/ylaraercss MUCbMEHHO OTBETUTh HAa TEOPETUYECKUH BONPOC M PELIUTh ABE 3aJadd II0 TeMe
KOJUIOKBUYMA, a TaKKe CTYACHTY B XOJ€ OCBOCHHs Kypca HEOOXOAMMO BBHINOJHUTH JIBE JOMAIHUX
MHIUBUyaJbHBIX pabOThI C X MOCIEAYIOIIEH 3alUTOMN.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: TepmosinepHast SJHEpreTHKA U IIa3MEHHBIE TEXHOJIOTUH
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuarosa
kadeapa MaTeMaTHKU ¥ MaTEMaTHYECKUX METOIOB (PU3UKH

Kypc: 3

KBaJIMpUKALUS: GakanaBp

Cemectpbl, HOpMBI IPOMEKYTOUHON aTTECTAIHH:
5 (ocennwuil) - Dx3amMeH

6 (BeceHHMI) - DK3aMEH

Pa3zpadorunk: AWM. HladapeBuy, a-p ¢pus.-mar. Hayk, mpodeccop, npodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

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

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

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
($yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeJOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHUYECKUE METO/Ibl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTEIbCKOM,
HU3MEPUTENbHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOM anmnaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHHUI U pa3paboToK

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpoecCHOHANBHOM 3KCILTyaTaluu

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
HAy4YHO-HCCIIEI0BATEIbCKON
(M3MEepUTENBHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)

anmaparypsl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus AMCUUILUIMHBL « YPAaBHEHUSI MaTeMaTndeckoil (pU3uKm» 00yqaromuiics: JOmKeH:

3HAThb:

- ONPEJEIICEHNE U CBOMCTBA JIMHEIHBIX, KBa3WIMHEWHBIX U HEJIMHEHHBIX YPaBHEHHUI MEPBOro MOPSIKA,
TEOpEMBbl CYLIECTBOBaHMs M E€AMHCTBEHHOCTH pelieHus 3afaud Kowmm naus HUX, onpezneieHue
CHUMILICKTUYECKON M KOHTAKTHOM CTPYKTYPBI, BUJ XapaKTEPUCTHUK JJIs1 YPaBHEHUH IIEPBOTO MOPSIIKA;

- ¢opmyny Ilyaccona pemenus 3agaun Komm gt ypaBHEHHMsS TEIUIONPOBOAHOCTH, TEOPEMBI
CYLIECTBOBaHMSI U €IMHCTBEHHOCTH pelieHus 3aaaun Koy, npuHoun Makcumyma; ¢popmyiny Herorona
peienus ypasHeHus IlyaccoHa, TeopeMbl CyIECTBOBAHUS U €JMHCTBEHHOCTH, IPUHLIUII MAKCUMYMa;

- (dopmynsr 1’ Anambepa, Kupxroga u Ilyaccona pemenuns 3aadu KOIIU JUIsl BOJIHOBOTO YPaBHEHHUS,
TEOpPEMBI CYLIECTBOBAHUS M €IUHCTBEHHOCTHU, 3aKOH COXPaHEHMsI 3HEPruM; OIpelelieHue U CBOICTBa

0000MIeHHBIX  (DYHKUHH,

MIPOCTPaHCTBA

0000UIeHHBIX  (PyHKIMHA, [POM3BOIHBIC, TEH30PHOE

MPOU3BEICHNE U CBEPTKA 00OOIICHHBIX (QPYHKITHIA;
- ompexeieHre OO0OOIIEHHBIX pemeHnu AuddepeHnrnanbHbIX ONepaTopoB M (PyHIaMEHTaILHOTO
pemeHuus uddepeHanIbLHOT0 OlepaTopa ¢ MOCTOSHHBIMU KOAQGHUIIHEHTAMH;

- TeopeMy  XepMaHIEpa,
nudQepeHIanp,HOro — oreparopa,

KOHCTPYKIIUIO
(hopMyIIBI

(yHIAMEHTaIbHOTO  PELICHHS  OOBIKHOBEHHOI'O
s (yHIAMEHTAIbHBIX  PELIeHHH  OmepaTropoB

TEIJIONPOBOAHOCTH, Jlanaca 1 BOJIHOBOTO;
- IIOCTAaHOBKM KpaeBbIX 3ajad il ypaBHeHui Jlamumaca um IlyaccoHa, TeopeMbl €IUHCTBEHHOCTH
peleHni KpaeBbIX 3ajad, OIpeNeleHHe M CBOWCTBA IOTEHLHAJIOB MPOCTOrO M JBOWHOIO CIIOS,

TEOPEMBI

CyLIECTBOBAaHUs pEUICHUM BHYTPEHHUX M BHeWHUX 3anad [upuxie wu Heiimana,

ompeseneHue u cBoiictBa pyHkuun [puna 3agau Aupuxie u Heiimana;

- cBo¥icTBa COOCTBEHHBIX 3HAYCHHWH M COOCTBEHHBIX (YHKIMI omeparopa Jlamiaca B orpaHmueHHON
o0JiacTH; CBOWCTBA pelieHnid ypaBHeHus [ enbMronpia, yciuoBus nu3nydeHust 3oMMepdenbaa, TpUHIINIT
IIPEJENIHOTO NOIVIOIEHNUS, IPUHIIMII IPEAEIbHON aMILTUTYbl;

- ¢yHoaMeHTanbHOE pelleHne oneparopa Jlamnaca Ha IUIOCKOCTH, TEOPEMBI CYIIECTBOBAHUS H
eIMHCTBCHHOCTH pEIIeHHs ABYMEPHBIX KpaeBbIX 3aaad, (Gopmynsl ans GyHkumu [puHa n pameHus

3agadun I[I/IpI/IXJ'Ie B O,Z[HOCBFBHOﬁ O6J'IaCTI/I;

- ompeneneHue nceBroauddepeHIMaibHOr0 ONnepaTopa, OrpaHWYEHHOCTh I.J.0. B IPOCTPAHCTBAX
Co0oneBa, TeOpeMbl 0 KOMIO3UIIMH U TICEBIOJIOKAIBHOCTH 11.1.0., CBOWCTBA DJUIMNTUYECKUX II.J.0.,
TEopeMy O IapaMeTpHUKCe, CBOWCTBA HHTETrpalIbHBIX orneparopoB Dypse.

yMeTh:



- pemarh KBa3WJIMHEHHbIE YpaBHEHUS IMEPBOTO Mopsiaka, ypaBHeHue ['amumnbroHa — Skobu u oOriee
HEJIMHEHOE YpaBHEHHME, HAXOJIWTh HMX XapaKTCPHCTHUKH; pemarb 3aaadd Komwm uis ypaBHEHUA
TEIUIONPOBOAHOCTH U BOJHOBOTO; BBIYMCIIATH MOTEHIMAN HbI0TOHA; HAXOIUTh MPOU3BOJHbIE, CBEPTKU
u ipeoOpazoBanust Pypre 0000IEHHBIX (QYHKIIHIA;
- HaxoauTh (yHOAMEHTaJdbHblE pemeHns AnpQepeHINANBHBIX ONEepPaTOpPOB C MOCTOSHHBIMU
KO3 PUITUECHTaAMHU;
- pemiath KpaeBble 33/1a4d METOAOM pa3[elICHHUs MEPEeMEHHBIX U HPU MOMOIIM MOTEHIMAJIOB, pelaTh
CMEUIaHHBIC 33/1aud, HaXoAWTh QyHKIHMI0 [puna 3amau Jupuxne u Helimana, mpUMEHSTh METOX
KOH(QOPMHBIX OTOOpaKEHHWH AJIsi pElIeHUs] JIBYMEPHBIX 3a/1ad, HaXOMUTh COOCTBEHHbIC (YHKIUU H
coOCTBEHHBIE 3Ha4YeHUs oneparopa Jlamaca;
- TPUMEHATH TEXHUKY TMceBroauddepeHaIbHbIX ONepaTopoB K HCCICIOBAHUIO ypaBHEHHH
MaTeMaTHYEeCKOH (DU3UKH.

BJIA/IETh:
- anmapaTroM ypaBHEHHUH B YaCTHBIX MPOM3BOIHBIX IEPBOTO MOPSAKA Ul €r0 IPUMEHEHHS B (PU3HKE U
TeOMETPUH;
- TEXHUKOW pPEelICHUs OCHOBHBIX YPaBHEHWIH MaTeMaTHUeCKoW (PM3UKH BO BCEM MPOCTPAHCTBE M €€
MPUIOKCHUSIMH K U3NUECKUM 33]1a9aM;
- anmaparoM Teopud O0OOIIEeHHBIX (YHKIHUH W (YHIAMEHTANbHBIX pelieHuid auddepeHnanIbHbIX
OIIePaToOpOB;
- annapaToM TEOpUH MOTESHINAJIOB Ul €T0 IPUMEHEHHUS B (PU3HKE;
- TEXHHKOW peIIeHHs KPaeBbIX W CMEIIAHHBIX 3a/1a4 JUIS OCHOBHBIX YPaBHCHHH MaTeMaTH4eCKON
(U3KKH U ee TPUIIOKECHUSIMU;
- anmapaToM Teopuu rceBnoauddepeHIraIbHbIX OIepaTopoB.

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

B nemsx Tekymero KOHTpOJs yCHEBAEMOCTH MPEAYCMOTPEH KPATKHHM ONPOC MO TEMaM MPEbIIyIINX
3aHATUHI 110 TEME IPOLLION JIEKI[MU WU B KOHIIE 3aHATHS 110 [IPOMJACHHON TEME.



3. IlepeyeHb THIOBBIX KOHTPOJIBHBIX 33aHUIH, HCNOJAb3yeMbIX /A OLEHKH 3HAHWH,
YMeHHii, HABLIKOB
[TpomexxyrouHas aTTecTanuss IO JUCHMIUIMHE «YPAaBHEHMs MaTeMaTHYECKOW (QU3MKU»

ocymecTBisieTcs B (hopMme 3k3amMeHa B 5 1 6 cemecTpax. DK3aMeHbl IPOBOJATCS B yCTHOU opme.

[TepeueHb KOHTPOJIBHBIX BOMPOCOB ISl CIa4YM SK3aMeHa B 5 cemecTpe:

1. JIuneitHple ypaBHEHHS NIEPBOTO TOPsIKA. XapakTepucTuku. Pemenue 3amaun Ko,

2. luBapuaHTHBIE TOBEPXHOCTH BEKTOPHOrO nosid. 3afgada Komu noctpoeHus
WHBAapUaHTHOW MOBEPXHOCTH.

3. KBasunnHeliHble ypaBHEHH MTEPBOro nopsaka. XapakTepucTuku. [loctpoenue
WHBapUaHTHON NoBepXHOCTU. Pemenue 3axaun Komm.

4. VYpasuenue ['amunbrona — Sko0u. JlarpaH:xeBbl HOBEPXHOCTH B CUMILIEKTHUECKOM
MIPOCTPAHCTRBE.

5. JInHeitHOe CUMILIEKTUYECKOE TIPOCTPAHCTBO. KOoCOOpTOrOHAIBHEIE TOMIOITHEHHUS.
CuMIuiekTHaecKkuii 6a3uc. M30TpornHbie, KOU30TPOIHBIC U JIArPAHKEBBI TIOIIPOCTPAHCTBA.

6. XapaKTepUCTUKH HA THIEPIOBEPXHOCTH B CHMIUIEKTUYECKOM TIPOCTPAHCTBE.
I'amunbTOHOBHI CHCTeMBI. MIHBapuaHTHEIE JTarpaHkeBbl MHOT000paswnst. Jlarpamxkesa 3amada Kormm.

7. Pemenne 3agaun Kommm st ypaBHenus [ amunbrona — Skoou.

8. Ob1ee ypaBHEHHE TIEPBOTO MOPAIKA. JIexKaHIPOBEI MOBEPXHOCTH, COOTBETCTBYIOIIHIE
PELICHUSAM.

9. KoHTakTHas CTpyKTypa. XapaKTEPUCTUKU Ha TUIIEPIOBEPXHOCTH B IPOCTPAHCTBE C
KOHTaKTHOU CTpYKTypoi. IHBapuaHTHbIE J€KAHIPOBBI IOBEPXHOCTH.

10. Pemrenue 3amaun Ko juis o0miero ypaBHEHHUs IEPBOTO TTOPSIKA.

11. YpaBHenue teronpoBogHoctu. @opmyna Ilyaccona.

Teopema cymecTBoBaHuUs pelieHus 3agauu Komm.

12. TlpuHIMnI MakcMMyMa Ui ypaBHEHHsI TEIUIONPOBOIHOCTU. TeopeMa eInHCTBEHHOCTH
pemenus 3agaan Korm.

13. Ypasuenue [lyaccona B TpexMepHOM NpocTpaHcTBe. HbIOTOHOB MOTEHITHAIL.

14. ®opmynel ['puna. Teopema cymecTBoBaHus penieHus ypaBHeHus llyaccona.

15. puammn makcuMyma st ypaBHeHus Jlaruraca. EqMHCTBEHHOCTD perieHus ypaBHEHUS
IlyaccoHa.

16. OmHoMepHOe BOJIHOBOE ypaBHeHue. Dopmyiia a'Anambepa.

17. TpexmepHoe BOIHOBOE ypaBHeHue. Dopmyna Kupxroda. 3ana3apiBaroiimii MoTEHIHAIL.

18. JIsymepHOe BoJTHOBOE ypaBHeHHE. MeTon cirycka. @opmyia [lyaccona.

19. 3akoH coxpaHeHHs SHEPTHH JJIs1 BOJHOBOT'O YpaBHEHHS. ENMHCTBEHHOCTD pelIeHHs
3aaauu Komm.

20. O6o6mennpie pynknuu. [Ipon3BogHBIE 000OIICHHBIX (YHKIIHHA.



21. O6oOIIcHHBIE PYHKIIUH YMEPEHHOT0 POCcTa M 0000IICHHBIC (PYHKIIMN C KOMIIAKTHBIM
HocuteneM. [IpeoOpazoBanne @ypre 0000IIEHHBIX GYHKIHUI.

22. TeH3opHoe Mpou3BeIeHUE U CBEPTKA 00OOIICHHBIX (PYHKIIHH.

23. O6001IeHHBIC PEICHUS TUHEHHBIX YPaBHEHUI B YaCTHBIX TPOU3BOAHBIX.
OyHnaMeHTanbHbIE petieHus JudQepeHInanbHbIX OIEPaTOPOB C MOCTOSTHHBIMU KO3 PHUIUECHTAMU.

24. Teopema cymiecTBoBaHHs pyHAaMEHTAILHOrO pemenus. Jlectnuma Xepmanzepa.

25. Metop crycka i 0000IEHHBIX PEIICHHH.

26. dyHIaMEHTATLHOE PelieHHe 00BIKHOBEHHOTO UG (hepeHIIMATBHOTO OIlepaTopa.
OyHaMeHTaNbHBIC PELICHHS OTIEPaTOPOB TEIIONPOBOAHOCTH, Jlamaca 1 BOTHOBOTO.

27. ITocranoBka u perienue 00001eHHoH 3amaun Ko st BOJTHOBOTO YPaBHEHHUSI.

28. ITocranoBka u penieHne 0000IIeHHoN 3a1aun Ko it ypaBHEHUsI TETLIONPOBOTHOCTH.

HepequL KOHTPOJIbHBIX BOIIPOCOB AJIA C1a4U 59K3aMCHA B 6 CEMCCTPC:

1. TTocTaHOBKa KpaeBbIX 3aAa4 11l ypaBHeHul Jlamnaca u [lyaccona.

2. CpoiicTBa rapMOHHYECKUX (PyHKITHI (aHATUTUIHOCTD, IPUHITUI MaKCUMyMa, Teopema 00
yCTpaHUMOH 0COOEHHOCTH, TIOBEACHNE HAa OECKOHEYHOCTH).

3. Teopembl eAMHCTBEHHOCTH pelieHus 3aaad Jupuxiie u Heiitmana ans ypaBHenus Jlamaca.

4. TloTeHumnansl ABOMHOIO €05 M UX CBOWCTBA.

5. TloTeHIMaIbl MPOCTOTO CIIOS M KX CBOWCTBA.

6. CBeieHHe KPAEBBIX 3a7a4 K HHTETPAJIbHBIM ypaBHEHUAM. CylIECTBOBAaHUE PELICHUI
BHYTpeHHEH 3anauun Jlupuxie u BHelHeHd 3anaun Heiimana.

7. CymiecTBOBaHME peleHU BHENTHeH 3agaun J{upuxie u BHyTpeHHel 3agaun Heiimana.
[Morenuunan PoGena.

8. ®yukuus ['puna 3amaun [dupuxie s oneparopa Jlamiaca B TpeXxMepHON 00IacTH U ee
CBOMCTBA.

9. ®ynkuusa ['puna 3anaun Heiimana.

10. ®ynkuus ['puna 3agaun upuxiie B 1ByMepHOM citydae. CBs3b ¢ KOHQOPMHBIMU
orobpaxenussmu. Popmyna Juis penieHus 3anaun Jupuxie.

11. CoOcTBeHHBIC 3HAUCHUS U COOCTBEHHBIC (PYHKIIMU 3a1auu Jupuxiie ajis oneparopa
Jlamaca.

12. OOmas cxema paszesieHus IEPEMEHHBIX U PEIIeHUe CMEIIaHHbIX 3a/1a4.

13. Ypasuenue ['ensmronbua. ¥Ycnosus 3ommepdensia. [IpuHumne npeaeasHoro
MOTJIONIEHUS U IPEAETbHON aMIUTUTY/IBI.

14. Ilpoctpancta CoboneBa. Teopema BIOKEHMUS.

15. llceBnoauddepeHnmanbHbie ONepaTopsl U UX CUMBOJIBL. OrpaHUYEHHCTh I1.1.0. B
npoctpancTBax Cobonesa.

16. Teopema 0 KOMIO3ULIMH 11.J1.0. ¥ CIEACTBUSA U3 HEE.



17. Jlemma Xepmannaepa. DILTATITHICCKAC T1.11.0.

18. INapameTpuKC >IUOTHYECKOro I1.1.0. CyliecTBOBAHUE U CBOMCTBA PEILICHUN

AITUNTUYECKUX TIceBA0a(PepeHIHATBHBIX YPaBHEHHH.

19. Ocobennoctu pemenus 3aaa4u Koy 11 BOTHOBOTO YpaBHEHUsI € TIEPEMEHHBIMU

koadurmentamu. MHTErpansHeie onepatopsl Dypbe.

20. ITapameTpukce 3agaun Komu 17151 BOTHOBOTO YpaBHEHHU. XapaKTEPUCTUKH.

21. Hocurenn CHUHTYJIIPHOCTHU PCIICHUSA 3a1a4n Ko IJIs1 BOJIHOBOT'O YpaBHCHUA B CJIydac,

Korjga Ha4yaJIbHOC YCJIOBUC — I[eJ'II)Ta-(byHKHI/Iﬂ.

22. Ocobennoctu peUICHUA 3aJa9n Komu g1 BomHOBOTO YpaBHCHUA C ITOCTOAHHBIMUA

Koa(GUIIMEeHTaMH B CITydae, KOTia HadalbHOE YCIOBHE — AeNbTa-(QYHKITNS Ha mapadore.

4. Kputepuu olleHNBAHUA

Orenka

basiel

Kpurepun

OTJIMYHO
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BeicTaBnsiercs  CTyAeHTY, IOKa3aBIIEMY
BCECTOPOHHHE, CHUCTEMAaTH3UPOBAHHBIE, TITyOOKHE
3HaHUS  y4eOHOH  IporpamMMbl  JUCLUIUIUHBI,
MPOSIBJIAIOIIEMY MHTEpPEC K JaHHOM IIPEIMETHOU
o0acTH,  MNPOJEMOHCTPUPOBABIIEMY  YMEHHE
YBEPEHHO U TBOPYECKHU IIPUMEHSATh UX HA IIPAKTUKE
IpU pelIeHUM KOHKPETHBIX 3ajiad, CBOOOIHOE U
PaBUILHOE 00OCHOBAHUE MPHUHSTHIX PEHICHUH.

BeicTaBnsiercs  CTyAeHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTU3WPOBAHHBIE, TIyOOKHE
3HaHUS Y4eOHOM MpOrpaMMbl JAMCHUUIUIMHBL U
YMEHHE YBEPEHHO MPUMEHSATh UX Ha MPaKTUKE TpU
pelleHMM KOHKPETHBIX 3ajad, CBOOOJHOE U
IIpaBHWJIbHOE 00OCHOBAHUE NMPUHSTHIX PEHICHHH.

BeicTaBigercss  CTyACHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMaTU3WPOBAHHBIE, TIyOOKHE
3HaHUS Y4eOHOM MpOorpaMMbl AMCUUIUIMHBL U
YMEHHE YBEPEHHO ITPUMEHATh UX Ha IIPAKTUKE IIPU
pEUICHUU  KOHKPETHBIX  3a7ad, I[PaBUIbHOE
000CHOBAaHME MPHUHSTHIX PEIIEHUN, C HEKOTOPHIMHU
HEJI0YETAMH.

XOPOIIO

BeicTaBisiercs CTyAeHTy, €Clii OH TBEPJO
3HaeT MarTepuay, TIPaMOTHO U IO CYILECTBY
U3JlaraeT €ro, yMEeT NPHUMEHATb IOJTY4YECHHbIE
3HAHUA Ha MPaKTUKE, HO HEJJOCTaTOYHO I'PaMOTHO
00OCHOBBIBAET MOJTYYEHHbIE PE3YNIbTATHI.

BeicTaBisieTcst CTyneHTy, €Cciau OH TBEpIO
3HaeT Marepuang, TIPaMOTHO U IO CYIIECTBY
W3JIaraeT €ro, yMeeT IPUMEHATHh IIOJy4YECHHbIE
3HaHUS Ha IIPAKTHUKE, HO JOIYCKAeT B OTBETE UJIHU B
penIeHny 3a/1a4 HEKOTOPbIE HETOYHOCTH.




3) BeicTaBisiercss  CTyOEHTy, €CIH  OH B
OCHOBHOM 3HA€T MaTepuall, IpaMOTHO M IO
CyLIIECTBY M3JIara€T €ro, yMeeT IPUMEHATh
[IOJIyYCHHBIE 3HAHMS Ha IIPAKTUKE, HO JOIYCKACT B
OTBETE WJIH B PELICHUH 33/1a4 JOCTaTOYHO OOJIBIIOE
KOJIMYECTBO HETOYHOCTEM.

4 BricTaBisiercs  CTyAeHTY, IOKa3aBLIEMY
(bparMeHTapHBIN, pa3pO3HEHHBIN XapaKTep 3HAHUH,
HEJIOCTaTOYHO  MpaBWIbHBIE  (OPMYITHPOBKH
0a30BBIX NOHSATUN, HAPYIICHUS JIOTUYECKOM
IIOCJIEZIOBATEILHOCTU B U3JI0)KEHUU ITPOTrPAMMHOI0
MaTtepuaiga, HO MPU TOM OH OCBOMJ OCHOBHBIE
pazzaensl yd4eOHOW porpaMMbl, HEOOXOAUMBIE /IS
JalbHENIIero oO0y4YeHHs, U MOXKET MPUMEHSITh
MOJTyYeHHbIE 3HaHMA 1O 00pasily B CTaHAAPTHOM
CUTYaIUH.

YIIOBJIETBOPUTEIILHO

3 BeicTaBnsiercs  CTyAeHTY, IIOKa3aBIIEMY
(bparMeHTapHBI, pa3pO3HEHHBIN XapaKTep 3HAHUH,
JIONyCKAOIEeMy OIMOKM B (OPMYJIHUPOBKAX
0a30BbIX NOHATUH, HaAPYIIEHUS JIOTUYECKOU
IIOCJIEZIOBATEILHOCTU B U3JI0)KEHUU ITPOTPAMMHOIO
Mmarepuana, ciabo BJIaJieeT OCHOBHBIMH pa3zeiaMu
y4yeOHOIl ~ mporpaMmbl, HEOOXOIUMBIMH  JJIs
JaJIbHENUIIEro OOy4eHHs] U C TPYIOM INPUMEHSET
IIOJIyYEHHbIE 3HAHUS JaXe B  CTaHJAPTHOHU
CUTYAalUH.

2 BeicTaBnsiercs cTyaeHTy, KOTOpPbI HE 3HAeT
00JIbIIEH YacTU OCHOBHOI'O COJEp)KaHUsl y4eOHOH
porpaMMbl  TUCHMILIMHBI, JIONyCKAaeT TIpyOble
OLIMOKU B (POPMYIUPOBKAX OCHOBHBIX MPUHIUIIOB
U HE yMEET UCIOJIb30BaTh MOJIYyYEHHBIE 3HAHUS NIPU
pelIeHNH TUIIOBBIX 3a/1a4.

HCYOOBJICTBOPUTCIBHO

1 BeIcTaBisieTcst CTyIeHTY, KOTOPBIA HE 3HAET
OCHOBHOT'O COJIepKaHMsl y4eOHOM mporpaMMsl
JTUCIUIUIMHBL, J0NycKaeT rpyOeiinive omuoKkd B
(bopMynMpoBKax 0a30BbIX MOHATUIN TUCIHIIIMHBI U
BOOOIIIE HE HMEET HAaBBIKOB PEIICHUS THUIOBBIX
MIPaKTUYECKUX 3a]ad.

5. MeTtoguyeckue MaTepuajbl, ONpele/silOliMe NPOLEAYPbl OLEHMBAHUS 3HAHUIA,
YMEHH i, HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH

HpI/I IMPOBCACHUHN JK3aMCHA 06yqa}0LueMyCﬂ npeaoCTaBIISICTCA HE MCHEC 40 MHHYT Ha
IMOATOTOBKY. OHpOC oo 6I/IJ'ICTy M OTBETHI HAa JOIMOJHUTCIBbHBIC BOIIPOCHI HE JOJI’)KHBI ITPCBLIIIATH
ABYX aCTPOHOMHYECCKUX YaCOB. IIo 3aBCPUHICHUHN OTBCACHHOI'O Ha OIMPOC BPECMCHHU, DK3aMCHATOP
JOJI?’KECH BbICTaBUTH O6y‘laIOHIeMYC$I OK3aMCHAIIlMOHHYIO OLICHKY.



