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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: VYpaBHeHHs1 MaTeMaTH4eCcKol (pU3NKU
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
Npo(puIb NOATOTOBKH: ®u3nKa NEPCIEKTUBHBIX TEXHOJIOTUI: aJIbTEPHATHBHAS DJHEPTETUKA, HAYYHOE

IporpaMMHpOBaHue U (YHKIHOHAIBHBIE MaTEPUaIbI
OuzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa BbICIICH MaTeMaTuKU

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

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

6 (BeceHHMI) - DK3aMeH

AynutopHbIX 9acoB: 135 Bcero, B TOM 4yucie:
JIeKIuu: 75 vac.
cemuHapsl: 60 gac.
naboparopHsbie 3ansaTus: 0 Jac.

CamocrositenbHas pabdora: 150 gac.
[ToaroroBka x sx3ameny: 30 yac.
Bcero gacos: 315, Bcero 3au. en.: 7

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy cocrasuin: B.B. lllanbkoB, kaHj. pus.-mar. HayK, JOLEHT, JOLEHT

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl Beiciiei maremaruku 21.05.2020



AHHOTANMA

B kypce m3yuarorcsi OCHOBHBIE KpaeBble 3aJauM MareMartudeckoi ¢usuku. IIpuBonutcs xiaccupukanus
JTUHEHHBIX AudQepeHInaIbHbIX YPaBHEHUI C YaCTHBIMHU IMPOM3BOAHBIMHM BTOPOTO MOPSAKA, OCHOBAaHHAs Ha
UX [IPUBEJCHUU K KAHOHUYECKOMY BUYy. BBOAUTCS MOHATHE XapaKTepUCTUYECKOH IOBEPXHOCTH.

[TogpoOHo paccMarpuBaercs kinaccudeckas 3anada Kommu uist ypaBHeHus kojaeOaHU cTpyHbI. BeiBoguTcs
dopmyna JlanamGepa, onpezensercst 00JacTh 3aBUCHMOCTH KJIACCUYECKOTO PEIICHHsI OT Ha4aJdbHBIX JAHHBIX,
JIOKa3bIBaeTCs KOPPEKTHOCTH 3aa4ul. PaccmarpuBaercsi cMelaHHas 3aja4a i NOoIyOeCKOHEYHON CTPYHBI.

PaccmarpuBaroTcst anmeMeHTBl Teopuu 0000ImEHHBIX (yHKIMIA: mpeobpazoBanne dypbe U CBEPTKA H
0000ménnbIx pyHknuii, nuddepenuupoBanue npeodpasoBanust Pypre n cBEPTKM 000OMIEHHBIX (QYHKIHUH.
Beoautcst monsitue 0606mEnnoro no JI. IlIBapiy pemenus auHelHOTO MU dEpEeHIIUAILHOTO YPaBHEHUS C
MOCTOSTHHBIMH KOY((UIMEHTaMU B 33JaHHOW OOJIACTH M €ro BBIYMCIICHHS C ITOMOIIBIO (DYHIaMEHTAIBHOTO
pemenus. I[locranoBka 0000mEHHON 3amaum Komm ans nuHelHOro Mud¢epeHMalbHOTO YPaBHEHUS C
YaCTHBIMH TIPOU3BOTHBIMH C IIOCTOSTHHBIMH KOA(PHUIIUCHTAMH.

OdyHaaMeHTaNbHOE pelleHre TPEXMEPHOro BOMHOBOTO ypaBHeHus. OO0o0méHHas 3amada Komwm s
TPEXMEPHOTO BOJIHOBOTO ypaBHeHUs, hopmyna Kupxroda. ENMHCTBEHHOCTH KIIACCHYECKOTO PEIICHHS 33]1adn
Komu.

@dyHaaMeHTaNbHOE pelIeHre YpaBHEeHUs TerionpoBogHocti. @opmyna [lyaccona 0600mEHHOrO pereHus
3agaun Kommm /i ypaBHEHHMs TEIUIONPOBOAHOCTH KaK CBEPTKA MCTOYHMKA C (DYyHAAMEHTAIbHBIM PEIICHUEM.
[IpuHIMO MakcUMyMa M €TUHCTBEHHOCTD PELICHHUS ISl YPaBHEHUS TEILIONPOBOJHOCTH.

Krnaccuueckast u 000011EHHAs TOCTAHOBKH CMEIIAHHOM 33/1a4 IS OJJTHOMEPHOT'O BOJTHOBOTO YPaBHEHUS U
ypaBHEHUS TEIUIONPOBOAHOCTHY Ha oTpe3ke. Pemenue 3tux 3anau merogoM dypee.

Cnextp u coOcTBeHHbIe (yHKIMH omneparopa Jlammaca B Kpyre NmpH TPUBHAJIBHOM TPAaHUYHOM YCJIOBHH.
VYpaBuenue u pynknuu beccens. Metox @ypre moctpoeHus: 0000IEHHOTO PENICHUsT CMEIIAHHON 3a7]a9u O
KOJIEOaHUSIX 3aKPETUIEHHOMN KPYIIIOi MeMOpaHBI.

Cnexrtp u cobcTBeHHbIe (hyHKIMH oreparopa Jlammaca—benbrpamu Ha cdepe TpEXMEPHOTO MPOCTPAHCTBA.
Cdepuueckue dpynkumu. Meton @ypbe nocTpoeHus: 0000IIEHHOTO pelieHus 3a1a4n JIupuxJie B mape.

HNurterpanpupie ypaBHeHus PpenroiapMa BTOporo poga. Teopembl @pearosnbma Uisi HWHTETPabHBIX
YPaBHEHM C KBaJpaTHYHO-UHTEIPUPYEMBIM SIIPOM.

lapmonnueckne ¢QyHKIME ¥ WX cBoicTBa. TeopeMa o0 CpeJHEM M NPUHIUIN MakCHMyma JUIs
rapMOHMYECKMX (QYHKUMH B TpEXMEpPHOM mpocTpaHcTBe. [loTeHnManbl, MX NpPUMEHEHHE AJISl PELICHUs
OCHOBHBIX KpaeBbIX 3aj1a4 1Jis ypaBHeHus Jlamnaca.

1. lean u 3apa4un

]_le.]'lb JAUCHUIIINHBI

- (I)OpMI/IpOBaHI/IC 3HAHMI W HABBIKOB B 00JIACTH MaTEMAaTHYECKOTO MOACIIUPOBAHUSA IPOLCCCOB,
OIMMCBIBAEMBIX YPAaBHCHUAMH B YaCTHBIX IPOU3BOAHBIX U HHTCIpAaJIbHBIMU YPAaBHCHUAMMU, UIA
HaﬂbHeﬁIHeFO HCIMOJIb30BaAHUSA B JUCHUIUINHAX CCTCCTBCHHOHAYYHOT'O COACPKAHUS,

- (I)OpMI/IpOBaHI/IC MaTeMaTHu4eCKOn KYJIBbTYpPbI, HCCICAOBATCILCKUX HABBIKOB U CIIOCOOHOCTHU
IIPUMCHSATDH 3HAHU HA ITPAKTHUKE.

3agaum AUCHUILUIMHBI
— ¢opMupoBaHUe 0a30BBIX 3HAHUH B 00JaCTH YpaBHEHUN MaTeMaTu4eckoi (QU3uKw;
— ¢opMHpOBaHUE 00IIEMATEMATUIECKON KYIBTYPBI;
— (hopMHpOBaHHE HABBIKOB CAMOCTOSTEIBHO:
1) cTaBUTH MaTeMaTHYECKYIO 3a7a4y,
2) 000CHOBBIBATH KOPPEKTHOCTh MOCTAHOBKH,
3) IpUMEHSTH aTOPUTMBI TIOUCKA PEIICHUH,
4) aHAIM3UPOBATh U OOOCHOBBIBATH PE3YIIBTATHI.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananusupyert 3aaady, BeIJIEsS 3TAIbl €€ pPelleHus,
NeMCTBUS 10 PELICHUIO 3a1a91




YK-1 CriocoGeH ocymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

VYK-1.3 PaccmarpuBaeT pas3iHyYHBIE BapHUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMEeHTHPOBAHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBaTh U PEaIM30BBIBATH TPACKTOPUIO
caMopa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHusl B TCUCHUE BCEH )KU3HH

VK-6.2 CnocobeH  mjIaHUpPOBaTb  CaMOCTOSTEIIBHYIO
JEATEIbHOCTh B pEIICHHH Npo(ecCHOHANBHBIX —3ajad;
MOJBEprarh KPUTUUYECKOMY aHANM3y IMpOAETIaHHyI0 padory;
HaXOIUTh U TBOPYECKH HMCIOJIb30BaTh MMEIOIIUICS ONBIT B
COOTBETCTBHUHU C 33Ja4aMH CaMOPa3BUTHUS

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (FITH)
€CTECTBCHHBIX HayK, U MCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeTeTBbHOCTH

OIIK-1.1 CnocobeH aHanM3upOBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLEeHUs

OIIK-1.2 CnocobeH CcTpOuUTh MareMaTu4ecKhue MOJIeNH,
MPOU3BOIUTH KOJTMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATh:
- BCE HCIIOJIb3yeMbIE ONPEIEICHNUS;
- GOpMYITHPOBKY BCEX MMEHOBAaHHBIX TEOPEM.
YMETb:
- BOCHPOU3BOJUTH JOKA3BITEIHCTBA BCEX UMECHOBAHHBIX TEOPEM;
- pemath ¥ 000CHOBBIBATH BCE TUTIOBBIC 32/1a49H.
BIIaJICTh:

- UCIIOJIb3YEMOM TEPMUHOJIOTHEM;

- UCTIOJIb3YCMbIM MATCMATUYCCKHUM alIapaTroM.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Knaccudukanmss wu  mpuBeneHue K 3 3 3
KaHOHUYECKOMY BUAY B TOUKE.
2 MeTtox XxapaKTepUCTHK Ha TJIOCKOCTH. 3 3 4
3 YpaBHeHUE MaJbIX KOJIEOaHUH CTPYHBI. 4 4 4
4 3amavya Komm /U1 BOMHOBOTO ypaBHEHHS 4 4 4
B R2, R3.
5 3anaua Ko IS ypaBHEHUS 4 4 4
TEIUIONPOBOAHOCTH B Rn.
6 CMmemianHas 3ajaya JJI1  BOJIHOBOI'O 4 4 4
ypaBHEHHUSI.
7 CwMmenranHas 3aada ypaBHEHUS 4 4 4
TEIUIOIPOBOAHOCTH.
] Brytpennss  3apmaua  Jlupuxne  mis 4 4 3
ypaBHeHus Jlamaca B kpyre.




VYpaBHeHUe KoJIe0aHMi KpYIJI0H
9 MeMOpanbl; Meron Dypee; (yHKUMK 7 4 17
beccens.
10 |MHTerpanbHbIE ypaBHEHHUS. 7 4 18
11 3anaua [ltypma-JlnyBumis. 6 5 17
12 |YpaBHenue Jlamtaca B R3. 6 4 17
13 Kpaessie 3agaun s ypaBHenus Jlamnaca 6 4 17
B R3.
VYpaBHenue  Jlarmaca B IIApOBBIX
14 |ob6nactsix; meron Dypwe; mapoBbIe 7 5 17
(dyHKINH.
15 [Torenumans! oneparopa Jlamnaca. 6 4 17
Hroro yacos 75 60 150
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 315 gac., 7 3au.eq.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 5 (Ocennuii)
1. Knaccudukanus u npuBeqeHne K KAHOHUYECKOMY BHY B TOUKE.

Knaccuduxamms nuddepeHnuanbHbIX ypaBHEHUH B YacTHBIX IPOU3BOJHBIX BTOPOTO IMOPSAKA B
TOYKe. 3aMeHa JIEKapTOBOM CHUCTEMbl KOOpAMHAT Ha KpuBOJMHEHHYI0. [IpuBenenue ypaBHEHHS K
KaHOHUYECKOMY BUAY B TOUKE; aJIFOPUTM IIPUBEIEHUSL.

2. MeTon XapakTepHCTHK Ha MIIOCKOCTH.

XapakTepucTUYeCKoe ypaBHEHHE. XapaKTePUCTHUKA. YpPaBHEHHE XapaKTEPUCTHK Ha IUIOCKOCTH.
[TpuBeneHne K KaHOHWYECKOMY BHIY B OKPECTHOCTH JUIS THUNEPOOIMYECKOTO W MapaboInuecKoro
ypaBHeHUil. Perienne ypaBHeHUH B KAHOHMYECKOM BHJIE.

3. YpaBHeHHE MaJIbIX KOJIeOaHUH CTPYHBI.

®opmyna Hamambepa pemenus 3agadun Komwm i ypaBHeHus KosneOanuii crpyHbl. OOmacth
3aBUCUMOCTH PELICHUs] OT HadajbHbIX JaHHbIX. IIOHSHUE KOPPEKTHOCTH MOCTAHOBKM 3ajauu u
npumep AnaMapa HEKOppeKTHOM 3amaun. KoppekrtHocThs 3amaun Komm a1 BOJTHOBOTO ypaBHEHHS.
CwmemanHas 3agada Al NOIMyOecKOHEYHOW cCTpyHbl. HeoOxomuMmble M J0CTAaTOYHBIE YCIOBUS
COMTaCOBaHMUS.

4. 3amaua Komn ans BonHoBoro ypaBHenus B R2, R3.

Oueprerndyeckoe HepaBeHcTBO. [Tpuniun Jroamens. [lomnas ¢popmyna Kupxroda. Merox crycka u
nonHast popmyna Ilyaccona. [lonnas ¢popmyna Janambepa. Koppekrnocts 3agaun Komm. [puHimn
I'roiirenca.

5. 3apava Komu u1g ypaBHEHHS TEIIJIONPOBOAHOCTH B Rn.

[Mpuanmn makcumyma B Rn. Tlpunnun droamens. dynnamentanbHoe pemenne. [lonnas Gopmyna
Ilyaccona. KoppekrHocts 3agaun Komm.

6. CMmemmanHas 3aJiavda J1s1 BOJIHOBOT'O YPAaBHCHUH.

WHTerpan sHepruM M €AMHCTBEHHOCTh pemeHusa. Mertog @Dypse Ha OTpe3Ke; CyLIECTBOBAHMS
peleHusl.



7. CMer1aHHas 3a/1a4ua ypaBHEHHUs TEIJIONPOBOJHOCTH.

[MpuHIMT MakcuMyMma U OTpaHMUYEHHON OOJIACTH M €MHCTBEHHOCTH pemeHus. Meron ®@ypbe Ha
OTpE3KE U CYIIECTBOBAHUE PEIICHUS.

8. BHyTpeHHss 3anaqa Jlupuxie i ypaBHeHus Jlamnaca B kpyre.

[Mpunumn makcumymMma asst ypasaenus Jlamnaca. Meron ®@ypee; popmyna Ilyaccona mist kpyra.
Cemectp: 6 (Becennuii)

9. YpaBuenue konebanuii kpyroir memOpansl; meton Pypre; pynkuun beccens.

Omnpenenenne ¢yHkumii beccenst B BUme CTENEHHOTO psila U UX LWIMHIPUYHOCTb. PeKyppeHTHBIE
cooTHouIeHus. CBOWMCTBa HyJEl M OPTOrOHAIBHOCTH ¢ BecoM. CoOCTBEHHBIE (YHKLIHUH Oleparopa
Jlarutaca B mossipHO# cuctema koopauHar. Merox Dypbe mocTpoeHHs (OpMaTbHOTO PpEmeHHUs
ypaBHEHUS KoyieOaHMW KpyIIoH MeMOpaHbl, 3aKperuiéHHoW 1o Kparo. llpexcraBieHue GyHKIWN
Beccens B BUle KOMIUIEKCHOTO HHTETpajla M acMMNTOTHKA QyHKIMi beccens Ha 66CKOHEUHOCTH.

10. UnTErpanbHble ypaBHEHUS.

DOKBUBAJICHTHOCTh MHTETPAJILHOTO YPAaBHEHUS B BBIPOXKJICHHBIM SAPOM anredpandeckoi cuctemMe u
aNropuT™M NOCTpoeHus pemeHnd. Tpu Teopemsl dpenronpma A8 WHTETPAIbHOIO YPaBHEHHS C
BBIPOXKAECHHBIM sJIpoM. Pa3pernMocTs HHTErpanbHOIO YPaBHEHUS C MaJIbIM HEIIPEPBIBHBIM SIIPOM U
pe30abBEHTa. DKBUBAJICHTHOCTh MHTETPAJIbHOIO YPAaBHEHHS C HEMPBIBHBIM SIIPOM HHTETPabHOMY
YPaBHEHHUIO B BBIPOKICHHBIM SIAPOM M ueThipe TeopeMbl @penronbma i HHTErapibHOIO
YpPaBHEHUS C HENPEPBIBHBIM sApoM. Teopema Apuena- Ackonu. HaumeHslee XxapakTepHUCTHUECKOE
yucno. Teopema ['mnb6epra-l1lIMuara 1yisi CHMMETPUYHBIX SIIEP.

11. 3agaga lItypma-JInyBusmis.

CymiecTBOBaHME M €IMHCTBEHHOCTh (yHKIMM ['puna 3amaun Lltypma-JInyBumuis. O6patuMocTs H
MOJIOKUTENBHOCTE onepatopa Llrtypma-Jlnysuns. Ceenenne 3agaum  Lltypma-JlmyBwms  k
UHTETPAIbHBIM ~ ypaBHeHUsAM. KpaTrHOocTh M CU€THOCTH COOCTBEHHBIX 3HA4YCHHUI omeparopa
Mrypma-JInyBwins.  Teopema  CreknoBa.  IlomHoTta  coOcTBeHHBIX — (YHKUMH — 3a1adu
[Irypma-JInyBriLIsL.

12. YpaBuenue Jlamnaca B R3.

Bropas ¢opmyna Ipuna. @DynmameHTanbHOe pemieHue ypaBHeHus Jlammaca. OcHoBHas
uHTerpanpHas Gopmyna. Teopema o cpeHEM W CTPOTUN MPUHIIMIT MAKCHUMYyMa JIJIsl TApMOHUYECKOH
(GyHKUIMH.

13. Kpaessle 3amaun u1s ypaBHenus Jlamtaca B R3.

Bropass ¢opmyna Ipuna. @DynmameHTtanbHoe pemieHue ypaBHeHHs Jlammaca.  OcHoBHas
uHTerpainpHas Gopmyna. Teopema o cpeaHeM U CTPOTUH MPUHIMII MAKCHUMYyMa JJIsl TAPMOHUYECKOM
(GyHKIMM; €IMHCTBEHHOCTb DPELICHUS BHyTpeHHEH 3amaun Jlupuxie. EOMHCTBEHHOCTH peIICHUS
BHemHe 3amaun upuxna. HeenquHCTBEHHOCTh pelleHUsT BHYTpeHHEH 3amaun Helimana wu
HEOOXO/IMMOE YCIIOBHE Pa3pelIMMOCTH. EIMHCTBEHHOCTh pelleHHs BHEIIHEH 3aaaun HeiimaHna.
Oynkuus ['puna BHyTpeHHei 3agaun  dupuxie st oneparopa Jlamiaca. OCHOBHOE MHTErpajibHOE
npencrasnenune. ®ynkius [puna u Gopmyna [Tyaccona ans mapa.

14. YpaBuenue Jlamaca B mapoBbIx o0iacTsax; Metoa Oyphe; mapoBbie QyHKITUH.



Paznoxenne B cTemeHHOW psii  Opou3Boisied (QYHKUMM Ans  ToiauHOMOB  Jlexanmpa.
OpToroHasbHOCTh M MOJHOTAa HpucoenuHEHHBIX (yHkuumit Jlexangpa. CoOcTBeHHBIE (GYHKIMH
ymioBol wactu oneparopa Jlammaca. OpToroHanbHOCTh M MONHOTA cepuueckux (yHKUUH.
lapmonnuHOCTh mapoBbix GyHKIWA. MHTerpanpHas gopmyna mnst chepudeckux (QyHKIUH U UX
nosHOTa. PopMyna cinokeHud i noauHoMoB Jlexanapa. @opmyna Jlammaca. Meron @ypee 1
uiapa.

15. Torennmansl oneparopa Jlamnaca.

CpoiicTBa 00bEMHOTO MOTEHIMANA, MOTEHIIMAIA JABOWHOTO CJIOS M TMOTEHIMalla MPOCTOTO CJOS.
Ceenenue kpaeBbix 3a1a4 Jupuxie u Hefimana kK MHTErpajJbHBIM YPaBHEHUSIM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VYuebHas ayIuTopHsl, OCHAIEHHAS TOCKOH, MyJIbTUMEIHAIPOCKTOPOM U SKPAHOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. YpaBHenus matematuueckort ¢pusuku [Tekcr] : yueOHUK 17151 By30B : pek. M-Bom oOpazoBanus PO /
A. H.Tuxonos, A. A. Camapckuii ; Mock. roc. yH-T uM. M. B. JlomonocoBa .— 7-e uza. — M. : U3n-Bo
MI'Y ; Hayka, 2004 .— 798 c.

2. Jlekuuy 1o ypaBHEHHAM MareMarndeckoil Gpusuku [Teker] : yueb.mocodue:
pek.Yueb.-meron.cosetom MOTU / B.I1.Muxaiinos .— M : @usmariut, 2001 .— 206 c.

3. YpaBHeHus Matematrueckor ¢pusuku [Tekcr] : yue6. mocobue st By3oB / B. M. YpoeB .— M. :
Sy3a, 1998 .— 373 c.

Bnaagumupos, B. C.

VYpaBuenust matemarudeckoit ¢pusukn [Tekcr] : yueOuuk amns By3oB / B. C. Bnagumupos, B. B.
Kapunos .— 2-e uzn., crepeorun. — M. : dusmariut, 2000, 2004, 2008 .— 400 c. - bubnuorp.: c.
399. - 3000 3k3. - [ISBN 5-9221-0310-5 (B mep.) .— IMomnsrit Teker (Joctym uz cetu MOTU /
VYnaneHHbIN ZOCTYI).

JomnonHutenbpHas auTeparypa

1. COopHUK 33124 IO ypaBHEHHUSIM MareMarndyeckoit Gusuku [Texer] / B. C. Bnagumupos [u np.] -
M.OU3MATIINT,2016

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

1. http://lib.mipt.ru/catalogue/1604/?7t=492 — snexrponnas 6ubnuorexa dusrexa, paznen « YpaBHEHUs
MaTeMaTH4eCcKON QU3UKNY.

2. http://www.exponenta.ru — 00pa3oBaTeIbHbII MATEMAaTHYECKUH CAMT.

3. http://mathnet.ru — obmmepoccuiickuii MaTeMaTHIECKHiA TTOPTAJl.

4. http://www.edu.ru — penepanbbiii mopran «Poccuiickoe 00pazoBaHue).

5. http://benran.ru —6ubnMOTEKA MO €CTEeCTBEHHBIM HaykaMm Poccuiickoii akajJieMUuH Hayk.

6. http://www.i-exam.ru — enuHbId IopTan MHTEpHET-TecTUpOBaHMS B chepe oOpazoBaHusl.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He tpebyrores.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



VYeneniHoe OCBOEHME Kypca ypaBHEHHMH MaTeMaTHueckod (u3uku TpeOyeT HampsKEHHOM paboThI
ctynenta MOTU, HaunHaroIeics ¢ KOHCIEKTUPOBAaHUS: 1) MPUBOAUMBIX HA JIEKIUSIX OMpEAeNICHUN 1
TEOPHUEM C JO0KA3aTeNbCTBAMH, 2) IPUBOAUMBIX U 00CYKJaeMbIX Ha CEMUHApax

pEIIeHUH TUITOBBIX 3a7ay.

ITo Mepe oOy4eHuUs1 CTyAEHTY ClleAyeT BBIyUHUTh: 1) Bce ompeaeneHus, GOPMYIUPOBKH UMEHOBAHHBIX
TEOpEM C JI0Ka3aTeIbCTBAMHU; 2) aJrOPUTMBI MOJYYEHUS U OOOCHOBAaHMS PEIIEHHH TUIOBBIX 3ajad,
pa3dupaemMbIX Ha CEeMUHApax B 00s3aTeIbHOM HOPSIAKE; 3) CAMOCTOSATENIBHO PEIIUTD OCTAIBHBIE 3aJa4H
3alaHUN.

CTyIeHT MMeeT BO3MOXKHOCTh 00ydaTbCsl (YaCTUYHO WIIM IOJHOTHIO) IMyTEM HMCIOIb30BaHUS JTIOOBIX
HUCTOYHUKOB 3HAaHUHM [UIs ycBOeHMs: 1) MPeoyCMOTPEHHBIX KypCOM OIpENeNIeHU U TEeopeM C
JI0Ka3aTebCTBAMU BIUIOTH 1O 0€30mIMO0YHOrO BOCHPOM3BENCHHUS; 2) IMPEAYCMOTPEHHBIX KypCoM
TUTOBBIX 33Ja4 BILIOTH 10 O€30IMOYHOTI0 BOCIPOU3BEACHUS 1 000CHOBAaHUS PELICHUH.

Texyluil KOHTPOJIb 33 YCIIEBAEMOCTBIO CTYJEHTOB OCYIIECTBIIAETCS BO BPEMS IPOBEPKH MUCEMEHHBIX
paboT 1 YCTHOM 3alIUTHI IPETYCMOTPEHHBIX 331aHUH.

Homn. nmureparypa:

1. Co6ones C.JI. YpaBHeHus MmareMarndeckoil pu3uku. — 5-e uzn. — M.: Hayka, 1992.

2. MacnennukoBa B.H. /luddepennmansubie ypaBHEHMsI B YaCTHBIX MPOU3BOAHBIX. — 5-¢ n3. — M.:
Nzn-8o PY/IH, 1997

3. Ogneitauk O.A. Jleknuu 00 ypaBHEHHMAX C YaCTHBIMH NMPO3MBOAHBIMU. — 2-€¢ u3g. — M.: BUHOM.
Jlabopatopus 3nanmit, 2005.

4. MuxaitnoB B.II., I'ymuur A.K. JomomHuTenbHBIE TNaBbl Kypca «YpaBHEHHH MaTeMaTH4eCcKOn
¢dmsukny. — M.: MUAH, 2007, Jleknuonusie kypcst HOLL. Beim. 7.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

HpO(l)I(lJIb MnoATrOTOBKMU: dusuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI
®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa BbICIICH MaTeMaTUKN

Kypc: 3

KBaJIMpUKALUS: GakanaBp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
5 (ocennwuil) - luddepeHnpoBanHblii 3a4€T

6 (BeceHHMI) - DK3aMEH

Pa3zpatGoTunk: B.B. lllanbkoB, kaHa. (pu3.-MaT. HayK, AOLEHT, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITebHOCTE B PEIICHUH NPOQPEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUThb U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

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 aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeyarb MyTH €€ PELCHUS

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

OIIK-1.3 CnocobeH ompenensTs TpaHHIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

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

3HAThb:
- BCC UCIIOJIb3YyCMbIC OIIPCACIICHUS

- (hOpMYIHPOBKH BCEX UMEHOBAHHBIX TEOPEM.

yMeThb:

- BOCIIPOU3BOAUTH JOKA3BITCILCTBA BCEX UMCHOBAHHBIX TCOPEM;
- pemartb 1 000CHOBBIBATh BCE TUITOBLIE 3aaa4u.

BJIaJeTh:
- HCTIOJIB3YEMOM TEPMUHOJIOTUEH;

- UCIIOJIb3YCMBIM MAaTEMATUYCCKUM alllapaToM.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Texkymuii KOHTPOJb OCYIIECTBISIETCS Ha OCHOBE OambHO-pedTHHroBoi cucrembl (BPC) onenkn
3HaHWU M0 wu3yyaemMod gucuuiUinHe. BPC y4uThIBaeT BBINOJHEHHWE CTYAEHTAMH COBOKYIHOCTH
JOMAalIHUX 33/laHMi M KOHTPOJIBHBIX PAa0OT B COOTBETCTBMM C Y4eOHbIM IUTaHOM. JlaHHBIE O
MOCEIAEMOCTH M TEKYLIeH yCIeBaeMOCTH BHOCATCS MPENOAABATENSIMU B CHEHHUAIbHBIC JKypHANIbl U

yuutbiBatorca B bPC.

Tekymuii KOHTPOJIb HA OCHOBE JOMAIIIHUX 33JaHU OCYIIECTBISIETCS B TEUCHNH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YU€OHBIM IJIAHOM.

Jns cpaum 3amaHusl CTyAGHT 00s3aH NPEJOCTAaBUTh pELICHHWE 3aJadd JIOMAallHEro 3aJaHus B
MUCbMEHHOM (opMe, OTBETUTh Ha BOMPOCH! IPENOAaBaTeNs M HAMKMCaThb KOHTPOJIbHYIO paboTy IO
3a/IaHUI0, TI0 KOTOPOU MPOBEPAIOTCA 3HAHUE MOHATUN M yTBEPKACHUM IO TEMaM CIAaBa€MOTO 33JIaHUs

U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOIHEHUS KOHTPOIBHOW palbOTHI HENb3s I0Jb30BAThCS MOMOIIBIO JIPYTUX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TEIePOHAMH.




4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. JIuneitHOE ypaBHEHHE BTOPOTO MOPsAKa C MOCTOSHHBIMU KO3 dunuentamu. Knaccuduxanus.
2. IlpuBeneHne K KAHOHUYECKOMY BUY.
3. ¥paBHenus Jlamnaca, Ilyaccona, BOTHOBOE ypaBHEHHE, TEIUIONPOBOJHOCTH U APYTHE.

4. OOmume pemenus. [IpeoOpazoBanus, coxpaHsiomMe BUA ypaBHeHus. [IpuHUuN cyneprno3nuuu
pELIEHU.

5. TupaxupoBaHue penieHuil. ABTOMoAenbHbIe pemienus. [Ipumepsr.
6. JIuneitHoe ypaBHEHHE BTOPOTO MOPSIIKA C IEPEMEHHBIMH KOG GHUINEHTaM .

7. 3aMeHa HEe3aBUCUMBbIX IIEPEMEHHBIX U INPUBEJEHHE K KaHOHMYECKOMY BHJIYy YPABHEHHUS C JABYMs
HE3aBUCUMBIMH [TEPEMEHHBIMU.

8. Kimaccudukanus B Touke U B 00gacTu. XapaKTepUCTHKH.

9. IlocranoBka 3a1a4 MareMarnueckor pusuku. Tunnunele 3agaun. KpaeBbie 1 HauaabHbBIE YCIOBHSL.
10. 3agaun: Komy; kpaeBbie; CMeMIaHHBIE.

11. MuoromepHsle onepatopsl casura. Cpoiictsa. [Ipumenenus.

12. 3amaua Komm wu mnpexacraBieHue ee pelIeHUs Uil JIMHEHHOTO YpPaBHEHHUS C YacTHBIMHU
IIPOU3BOJHBIMY [1EPBOTO IOPSIIKA.

13. Pemenne 3amaunn Komm (BOJIHOBOE ypaBHEHHE, ypaBHEHHE TEIUIONPOBOAHOCTH) IS
KBa3MMHOTOUWICHHBIX BXOIHBIX JaHHBIX.

14. 3apada Ko i ypaBHeHus kosieOanuit ctpyHsl (n=1). ®opmyna Hanambepa.
15. 3apaun ans monyorpaHMYEHHON MPSIMOH.
16. 3apaua Komm a1t BomHOBOro ypaBHenus (n=3). @opmyna Kupxroda.

17. 3apaua Komwm s ypaBHeHHs konebanuii memOpansl (n=2). @opmyna [lyaccona (meTon crmycka).
EnuncrBenHocts perenust 3agaun Komm.

18. JluneiiHoe rumepOoIMYECKOE ypaBHEHHE C YaCTHBIMU INPOU3BOAHBIMU BBICOKOTO TOpSAIKa U C
IBYMsI HE3aBUCHUMBIMH TlepeMeHHbIMU. 3aada Ko u npencraBieHue ee peleHus. XapakTepUCTHKH.

19. Jluneitnas runepbonnyuecKasl CHCTeMa YPaBHEHUI C YaCTHBIMH NPOU3BOAHBIMU TIEPBOTO MOPSAKA U
C [OByMs HE3aBUCHUMBIMH TIepEMEHHbIMH. 3ajada Komm uw mpeicTaBleHHEe €€ pelieHHs.
XapaKTEepUCTHUKHU.

20. CmermanHas 3a/1a4a JUIsd ypaBHEHHs KolIeOaHuil CTpyHBI Ha OTpe3Ke. EMMHCTBEHHOCTh pelieH s .
21. IlpuHuMI CyNEepno3uLUY PELICHUNH U METO]| pa3AeIeHUs IEPEMEHHBIX.

22. 3ajada c JaHHBIMU Ha XapakTtepucTuke (3amaqa ['ypca).

23. 3apmaua Ll typma--JInysunns Ha otpe3ke. @ynkuus ['puna oneparopa typma--JlnyBusis.

24. Ypasuenns Jlamnaca, [Tyaccona u ['enpmronbiia. [apMornyeckue GyHKIMN U UX CBOWCTBA.

25. lpunnun makcumyma. [Ipeobpazosanue Kenbpuna.

26. JlarutacuaH B MOJISIPHBIX, IIMIMHAPHUUECKUX U C(HepUIeCKUX KOOPANHATAX.

27. dynnameHranpHble penienus (n=1, n=2, n=2, n\geq4) u Aensra-QyHKIHUS.

28. OcHOBHBIE KpaeBbIe 3a/lauu (BHyTpEHHHE; BHENIHKE): 3a1ada J{upuxiie; 3agaya Helimana.

29. Teopems! enuHcTBeHHOCTH. DopMmynsl ['puna. @yukius [puna 3agaun Jupuxie.

30. IlpencraBnenme pemeHus 3afauu  upuxmne (B Kpyre © Mmape, B TMOJYIUIOCKOCTH U
MOJTYTIPOCTPAHCTBE) Yepe3 KpaeBble 3HAUCHHUS.

31. KondopmHubie oTOOpa)keHMSI M WX HCIOJIb30BaHHE sl pemieHus 3anauu [upuxine u ans
noctpoeHus GpyHKImK [ puHa.

32. Meton pasiesieHus IEPEMEHHBIX U PellIEHUE KpaeBbIX 3a1ad B RMN2.

Kpurepun onennBanus

Onenka «ommmyHo (10)» BeICTaBIsieTCsl OOyYalOIIEMyCsi, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHCTEMaTU3UpPOBaHHbIC, [IYOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3aJ]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BbIcTaBIAETCS O0OyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HOPUHATBIX PELICHUH, HO IMPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOpbIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;



olleHKa «oTIM4YHO (8)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TI0Ka3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MNPHUHATHIX PELICHWH, HO HpU 3TOM OBUTM JAOMYLICHbI HEOOJbIIME HETOYHOCTH, KOTOpBIE IIOJICEe
yKa3aHus 3K3aMeHaTopa ObUTH CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIEHKa «X0po1o (7)» BBICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHblE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIaeT HECYIIECTBEHHBIE OIIMOKHM NPH PELICHUH 3a/1a4;

OLICHKA «XOpowIOo (6)» BBICTABIISIETCS 00yYaIOIEMYCsl, €CJIM OH TBEPJIO 3HAET MaTepHaj, IPaMOTHO U 110
CYIIECTBY H3JIaraeT ero, yMeeT IPHUMEHATh IOJYYCHHbIC 3HAHHWS Ha IPAKTUKE, HO JOIMYCKaeT
HeOOoJIbIINE OIMOKK B OTBETE U (WJIN) TIPH PEIICHUY 3a]1a4;

OLIEHKa «XOpOIO (5)» BHICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABISICTCS OOydaroleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOUHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTUYECKON MOCIIEN0BATEILHOCTH B H3JIOKEHUU IPOIPAMMHOTO MaTEPHAIIa, €CJIHA MIPH 3TOM OH BJIAJIEET
OCHOBHBIMU pa3jiellaMu y4eOHOW IporpaMMbl, HEOOXOAMMBIMU JUIS AAJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLICHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISICTCS OOydYarolIeMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTUYECKOW TOCIEA0BAaTEIbBHOCTH B  M3JIOKEHUHM MPOrPaMMHOIO Marepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasJieslaMi y4yeOHOH MporpamMMbl, HO YMEIOIIEMY NPHMEHSTh HONyYeHHbIE 3HAHWS IO
00pa3ily B CTaHJapTHON CHTYyalluy;

OLICHKA «HEYIOBJIECTBOPUTENHHO (2)» BBICTABIAETCS OOyyaromeMycs, KOTOPBIH HE 3HaeT OoJblLIei
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUILIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMpPOBKaX OCHOBHBIX MOHSATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh MOJIYYCHHbIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BBICTaBIseTCs 00ydaromeMycs, OKa3aBLIeMy [IOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCLUILIMHEI.

5. MeTonuueckne MaTepuaJIbl, ONpPeIeIsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

JuddepeHmpoBaHHBIA 3a4€T MPOBOMUTCS MO HTOTaM TEKyIIed YCIIEeBAeMOCTH M CHadM 3aJlaHHi,
MPEeIyCMOTPEHHBIX IPOTPaMMO TUCIUIIMHEI, C y4eTOM HaOpaHHBIX 0ukoB 1o BPC.

Bpems mpoBeneHus NUCbMEHHOI'O SK3aMEHa COCTABJISET YEThIpe acTpOHOMHUYECKHX uaca. Bo Bpewms
MPOBEACHUS MICBMEHHOTO HK3aMeHa 00y4aroLIiecsi MOTYT IOJIb30BaThbCsl TOJIBKO PYUKOW, KapaHJaoM
u Oymaroii.



«COT'JTACOBAHO»
[TpopexTop no y4ebHoit paboTe 1 TOBY30BCKOM TOJTOTOBKE

A. A. BopoHoB
« » 2018

bajibHO-peiTUHIOBAs CHCTEMA OLIEHKH 3HAHUH CTYJACHTOB
10 TUCLUIUINHE «YpaBHEHUs MaTeMaTHYecKor GU3MKN», 3 Kypc, S ceMecTp,
mudepeHMpoBaHHbBIN 3a4eT, Kadeapa BhICIICH MaTeMaTHKA

Buner 3aganunii CymmMma GasioB
1. KonTponbHas pabota Ne 1 o 1-my 3aganuio
2. KontponbHas pabora Ne 2 o 2-My 3a1aHUIO
3. 3amanue Ne 1 (TeTpajp ¥ ee 3aluTa)
4. 3amanue Ne 2 (TeTpanp U € 3aIluTa)
5. IIpoBepka TeopeTnueckux 3HaHUH (He Oosee TpEX
JICKIIMOHHBIX KOHTPOJIHHBIX )
6. PaboTa Ha cemmHapax 0-3
UTOIr'O 0-30
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|
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JuddepennrpoBanHbIii 3a4€T BBICTABIISETCS IO pe3yabTaTaM paboThl B CEMECTPE B
COOTBETCTBHUU CO CIEAYIOMIEN ITKATION

bamner BPC OneHkn
29-30
27-28
25-26
23-24
21-22
19-20
17-18
15-16
10-14
0-9
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OTJIMYHO

XOPpOLIO

YIOBJIETBOPUTEIBHO

RPN WA OIO|N|[00|©

HEYIOBJIETBOPUTEIBHO

Ecnu cymma GamioB 3a paboTy B ceMecTpe MeHbIIe 15, To B 3a4eTHYO HEJICI0 CTYACHTY MPEA0CTaBIACTCS
BO3MOKHOCTh TIOBBICHTH CBOIO OIIEHKY. ITOTOBast OIleHKa HE MOXET OBITh TIOBBINIIEHA OOJIee YeM Ha JiBa
Oaju1a Mo JIecITUOAIUILHOM IIIKAJIE.

CryzeHThl, UMEIOIINE HEYTOBIETBOPUTEIBHYIO OLIEHKY K Ha4ally 9K3aMEHALIMOHHON CECCHUH, JINKBUIANPYIOT
aKaJEeMHYECKYIO 3aJJ0JUKEHHOCTh B YCTAHOBJIEHHBIE JUUIsl 3TOr0 cpoku. [Ipu 3TOM nTOroBas OLeHKa CTyAeHTa
HE MOET OBITh MOBBILIEHA OoJiee YeM Ha JBa 06ajuia mo JecATHOATbHOM HIKae.

Pernament npunstus nomammux 3amanuii u nmpobeneHMs 3adeTa ompenenserca «[logoxkeHHEM o0
TEKyIIeM KOHTpOJE YCIEBAaeMOCTH M MPOMEXKYTOYHOM aTTecTalliM CTYAEHTOB Ha Kadeape BbICHICH
MaTEMaTHKN.

3aB. kadenpoii I'.E. UBanos
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3aB. kadempoii I'.E. BanoB




Bapuanrt 1 18.05.16

1.(6) Pemuts 3aauy u yka3aTh HauOOJIBIIYIO 00JIACTh €IMHCTBEHHOCTH PEIICHUS

(xz _4)”xx =2ty + yzuyy +2xuy =0, *y>0;

2
”‘x=0:4y» Uy |x=0= 8y, y>1.

2.(5) Pemuth cMmemanHyto 3a1a4y AJ1s MOJIYIPSIMOM

Uy +uyy —2uy =0, x>0, t>0;
2
M\t=0=shX+arctgx, uy|4=0= chx — 5, x20;
1+x
ty|y= =chr +1, t>0.

3.(6) Haiitu dhopmasibHOE pEIICHUE CMEIIAHHON 3a/1a4H JJI1 OTPEe3Ka

9ut=4uxx—(70x+7r)e_4t, O<x<m/2, t>0;
U|;= =2x+cosx, 0<x<m/2;
ux‘x:0=2-e_4t, u‘x:ﬂ/2=ﬂ'-e—4t, t20.

4.(5) Pemmts 3amauy Ko
utt=3Au—3tze_2xsin(y—2z), x,y,z€R, t>0;
u‘t:():z%/l+(x—y+z)2 ) x,y,z€R;

2
ug|s=0 =12(x—y + Z)e—(x—y+z) +x2-2y? 4322, x,p,zeR.
5.(4) Pemuts kpaeByro 3amady st CHEPUIECKOTO CIOS

Au=12r, I<r<2;
(u—u,)|,=1=4+3sin0-sinp, ul,—p=11, 0<O<m, 0<p<2r.



6.(4) Haiitu xapakrepucTruueckre yuciia 1 cOOCTBEHHbIE (DYHKIMU siipa. PemuTs HHTErpagpHOe
ypaBHEHHUE Ui TeX A, KOT/ia pelleHHE CYIECTBYET

u(x) = ljf;?z(xsiny + sin3x)u(y)dy +sinx.

7.(4) Haitta popmanbHOE pelieHne CMEIaHnHOM 3a1auu ISl Kpyra

Uy = Au+sin ygt, O<r<l, 0<@<2r,t>0;
u‘t:():JO(/JOIr), ut‘t=0:09 O<r<l, 0<p<2r;

‘u‘r:0‘<oo, u|,—1=0, 0<p<2rm,t>0;

rae M| — NepBbIi HONOKUTENbHBIH HyIb GyHkimu beccemst Jy (r) .



Bapuant 2 18.05.16

1.(6) Pemuts 3aauy u yka3aTh HauOOJIBIIYIO 00JIACTh €IMHCTBEHHOCTH PEIICHUS

Uy = 2(2x +1)uyy, +4x(x +1)uyy, —2u, =0, x,y>0;
2

”‘x=0:y g ”x‘x:OZZya 0<y<lI.

2.(5) Pemuth cMmemanHyto 3a1a4y Ui MOTYIPAMON

2y — Uy — Uy =0, x>0, t>0;
: 1

u‘t:():smx+th2x, Ug|=0= COSX = ——>—, x20;

ch”2x
ux‘x:():cost+2, t>0.

3.(6) Haiitu dhopmasibHOE pEIICHHE CMEIIAHHON 3a/1a4H JJI1 OTPE3Ka

uttzﬁzuxx, O<x<m, t>0;
u‘t:():ﬂsian, ”t‘t:OZOa O<x<rm;
u‘x:():O, u‘x:ﬂ:ﬁsinm, t>0.

4.(5) Pemmts 3amauy Ko

1 ) :
ut=5Au+531nt-sm(x+2y)-chz, x,y,ze€R, t>0;

2
u‘t:():(z+yz3)e_x +2x’ x,y,z€eR.

5.(4) Pemwnts kpaeByro 3amady st CHEPUIECKOTO CIOS

Au=38/r, 1/2<r<1;

ulp1/2 =6, (4+u.)=1=10-17cos0, 0<O<z, 0<p<2z.




6.(4) Haiitu xapakrepucTruueckre yuciia ¥ cOOCTBEHHbIE (DYHKIMHU sjipa. PemnTe HHTErpanpHoe
ypaBHEHHUE Ui TeX A, KOT/ia pellieHHE CYIECTBYET

u(x) = ljil(xshy + sh2x)u(y)dy +ch2x

7.(4) Haiita popManbHOE pEIICeHHE CMEIIAaHHOM 3a1a4M ISl Kpyra

uy = Au—cos ugot, O<r<l, 0<p<2r,t>0;
M‘t:():(), ut‘tZOZJo(‘Ltozl”), O<r<l, 0<p<2r;

‘u‘r:0‘<oo, u‘,,zlzo, 0<p<2rm,t>0;

rae M) — BTOPOW IONOXKHTEIbHEI Hymb QyHKmu Beccemst Jy (r) .



Bapuant 3

18.05.16

1.(6) Pemuts 3amauy u yka3aTh HauOOJIBIIYIO 00JIACTh €IMHCTBEHHOCTH PEIICHUS

(x2 —l)uxx —2xyuxy +y2uyy +2xu, =0,

_ 2 s
”‘x:O—y 5 ux x=0—" y,

2.(5) Pemuth cMmemanHyto 3a1a4y Ui MOTYIPAMON

x,y>0;

y>1.

Uy +2uyy —3uy,. =0, x>0, t>0;
ub:0:x+dn, usl;—g=shx-3, x20;

ux‘xzozsht+—l+9t2 R

t>0.

3.(6) Haiitu dhopmasibHOE pPEIICHHE CMEIIAHHON 3a/1a4H JJI1 OTPE3Ka

3u; =uyy + (7 — le)e_3t,

ubzozzx+c052x,

“ﬂx=0:e_%» 1hﬂywr=e_%»
4.(5) Pemnts 3anauy Komm

g = 28456 1) cos(2x—z),

uly—g =23+ (x - )",

utbzo::I:z;%:;;f+(x2-+y2)z,

5.(4) Pemmnts kpaeByro 3amaqy st CHEPUIECKOTO CIOS

Au==6,

O<x<m, t>0;

0<x<rm;

t>0.

x,y,z€R, t>0;
x,y,zeR;

x,y,z€eR.

I<r<2;

(u—u,)|,=1=—1-6sin6-cosp, ul,—p=7, 0<0<z, 0<p<2r.



6.(4) Haiitu xapakrepucTiuueckue 4ucia u coOCTBEHHbIE QPYHKIMU siipa. Pemnth nuHTerpaibHoe
ypaBHEHHUE Ui TeX A, KOT/ia pellieHHE CYIECTBYET

u(x) = ljf;?z(xsin?)y — sinx)u(y)dy +sin3x.

7.(4) Haiita popManbHOE pellieHre CMEIIaHHOM 3a1a4u ISl Kpyra

Uy = Au —sin yyot, O<r<l, 05@<2m,t>0;
u‘tz():.]o(,uozr), ut‘t=0:09 O<r<l, 0<p<2r;

‘u‘r:0‘<oo, u‘,,zlzo, 0<p<2rm,t>0;

rae M) — BTOPOW MONOXKHTEIbHEI Hymb QyHKMu Beccemst Jy (r) .



Bapuanrt 4 18.05.16

1.(6) Pemuts 3aauy u yka3aTh HauOOJIBIIYIO 00JIACTh €IMHCTBEHHOCTH PEIICHUS

Uy —4(x+1)uxy +4x(x+2)uyy _2”y =0, x,y>0;
”‘x=0:5y» ”x‘x=0:4y» O<y<l.

2.(5) Pemuth cMmemanHyto 3a1a4y i MOTYIPAMON

Buy —2uyy —uyy =0, x>0, t>0;
u‘t:():cosx+3x, uslj—o=—sinx—1, x=0;

3 :
ux‘x:():—z—smt, t>0.

ch”t

3.(6) Haiitu dhopmasibHOE pEIICHHE CMEIIAHHON 3a/1a4uM JJIs OTpe3Ka

uttzezuxx, O<x<m/2, t>0;
u‘t:():O, ut‘t:():e-sini%x, 0<x<m/2;
u‘x:() =7 -coset, ux‘x:ﬂ/z =-2coset, t=>0.

4.(5) Pemmts 3amauy Ko

u; =2Au+17cost-sh(y—z)-cos2x, x,,z€R, t>0;

2
u‘t:():(xyz—yx3)e_z -4z, x,y,z€R.

5.(4) Pemwuts kpaeByro 3amaqy st CHEPUIECKOTO CIOS

Au=2/r", 1/2<r<l1,

ulp1p=7, (utu.)|z1=cosd, 0<0<z, 0<p<2rx.




6.(4) Haiitu xapakrepucTiuueckue 4ucia u coOCTBEHHbIE QPYHKIMU siipa. Pemnth nuHTerpaibHoe
ypaBHEHHUE Ui TeX A, KOT/ia pellieHHE CYIECTBYET

u(x) = lji/liz(xsh%/ — shx)u(y)dy + chx.

7.(4) Haiita popManbHOE pElIeHHe CMEIIAaHHOM 3a/1a4M ISl Kpyra

uy = Au+cos gt , O<r<l, 0<p<2r,t>0,
M‘t:():(), ut‘t:():Jo(‘Lt()ll”), O<r<l, 0<p<2r,
‘u‘r:0‘<oo, u‘,,zlzo, 0<p<27m,t>0,

rae M| — NepBbIi HONOKUTENbHBIH Hynb GyHKimu beccenst Jy (r) .



