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: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA

Npo(puIb NOATOTOBKH: IIporpaMMHast HHKEHEPHUS
HepeoBasi MHKEHEepHasl 1IKoJIa PaJuoI0KalUuK, PaJUOHABUT ALY U IPOIPaMMHOMN
WHXECHEPUHN
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.

CamocrositenpHas pabdora: 105 gac.
[ToaroroBka x sx3ameny: 30 yac.
Bcero gacos: 270, Bcero 3ad. en.: 6

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy cocraBui: B.U. 3y6oB, a-p pusz.-mar. Hayk, mpodeccop

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl Beiciiei maremaruku 21.05.2020



AHHOTANMA

B kypce m3yuarorcs OCHOBHBIE KpaeBble 3a/auM Maremarudeckoil ¢usuku. [IpuBomaurcs kimaccupuxanus
JTMHEHHBIX Au(d(depeHIHaTbHBIX YPaBHEHUH C YAaCTHBIMHU IPOW3BOJHBIMH BTOPOTO MOPSIKA, OCHOBaHHAs Ha
UX NPUBEJCHUU K KAHOHUYECKOMY BHy. BBOANTCS MOHATHE XapaKTepHCTUUECKOI TOBEPXHOCTH.

[ToxppobHO paccmarpuBaercst Kilaccudeckas 3amada Komm Juis ypaBHeHHs KosieOaHUi CTpyHBI. BeBouTCS
dopmyna Jlanambepa, onpeznessiercss 001acTh 3aBUCUMOCTH KJIACCHMYECKOTO PEIIeHUs] OT HAauyaJIbHBIX JIaHHBIX,
JOKa3bIBAaeTCs KOPPEKTHOCTH 3a/1auk. PaccMarpuBaeTcs cMenanHast 3a1a4a sl oJTyOeCKOHEYHOH CTPYHBI.

PaccmarpuBarorcst dnmeMEHTBI Teopuu OO0OOIMIEHHBIX (QYHKIMI: mpeoOpazoBanne Pypbe U CBEPTKA U
0000ménnbIx pyHkuuii, nuddepenuupoBanue npeodpasoBanusi Pypre U CBEPTKM 0OOOMIEHHBIX (YHKLIUH.
Beoautcs monsitue 06o6ménHoro mo JI. [IBapiy pemienus nuHeiHOTO AudQepeHnaIb-HOr0 ypaBHEHHS ©
MOCTOSTHHBIMU KOY()(UIIMEHTaMU B 33JJaHHOW OOJACTH M €r0 BBIYHMCICHUS C MOMOIIBI0 (pyHIaMEHTaIbLHOTO
pemenus. [TocranoBka 0000meEnHON 3amaun Komm anst nuHeiHOTOo AuddepeHnnarbHOro ypaBHEHUs C
YaCTHBIMH TIPOU3BOTHBIMH C IIOCTOSTHHBIMH KOA(PHUIIUCHTAMH.

dyHIaMeHTalbHOE pelIeHne TPEXMEPHOTO BOJHOBOrO ypaBHeHHs. OOoOménHas 3amada Komm s
TPEXMEPHOTO BOJHOBOTO ypaBHeHUsI, (popmyna Kupxropa. EqMHCTBEHHOCTh KIIAaCCHUECKOTO PEIICHHUS 3a1a4n
Komm.

dyHnamMeHTalbHOE pelIeHne ypaBHEeHUs TerutonpoBonHocTi. Popmyna I[lyaccona 0000MmEHHOTO perieHus
3agaun Kommm i ypaBHEHHS TEIIONPOBOTHOCTH KaK CBEPTKA MCTOYHHUKA C (yHIAMEHTAJIBHBIM PEIICHUEM.
[TpuHIMI MakCUMyMa ¥ €IMHCTBEHHOCTh PEUICHUS [T YPaBHEHHS TEITIONPOBOIHOCTH.

Kraccuueckast 1 00001IEHHAs TTOCTAHOBKHM CMEIIAHHOM 3a/1a4¥ JIJIsl OJTHOMEPHOTO BOJIHOBOTO YPaBHEHUS U
ypaBHEHUS TEIUIONPOBOAHOCTH Ha oTpe3ke. Pemenne atux 3agau merogom Oypee.

Cnextp u coOcTBeHHBIE (hyHKIMH omeparopa Jlamiaca B Kpyre HpH TPUBHAIBHOM T'DAaHUYHOM YCIIOBHHU.
VYpaBuenue u Qynkiun beccens. Meroq ®@ypbe moctpoeHuss 0000MEHHOTO pENICHUs] CMEIIAaHHON 3a7ia4d O
KOJIEOaHUSIX 3aKPETUIEHHOMN KPYIIIOi MeMOpaHBI.

Cnexrtp u cobcTBeHHbIe (pyHKIMU orepartopa Jlamnaca—benbsrpamu Ha cdepe TpEXMEPHOTo MPOCTPAHCTBA.
Cdepuueckue dpynkumu. Meton @ypbe nocTpoeHus: 0000IIEHHOTO pelieHus 3a1a4n JIupuxJie B mape.

HNurterpaneubie ypaBHeHuss Ppexarospma BTOoporo poxa. Teopembpl @pexarosbpma sl HMHTETPalbHBIX
YpaBHEHUH ¢ KBaIpaTHYHO-UHTETPUPYEMBIM SIIPOM.

lapmonnueckne QyHKIME W WX CBOWCTBA. TeopemMa O CpelHEM W TPUHIMI MaKCUMyMa JUIs
rapMOHMYECKHX (YHKIUI B TpEXMEpHOM IMpocTpaHcTBe. [loTeHIManbl, X NpPUMEHEHHE /IS PEUICHUS
OCHOBHBIX KpaeBbIX 3a/1a4 Aj1s1 ypaBHenus Jlamaca.

1. lean u 3apa4un

]_le.]'lb JAUCHUIIINHBI

I/I3yquI/Ie MCTOJAOB PCHICHUA U UCCIICAOBAHUA ypaBHeHI/Iﬁ B YaCTHBIX MMPOU3BOAHBIX BTOPOT'O IMOPsJIKA,
a TaK)X€ MHTCIPAJIbHBIX ypaBHEHHﬁ, KOTOPBIMH OITUCBIBAIOTCA MTPOLECCCHI U SABJICHUA B THAPOJUHAMUKE,
AOPOAUHAMUKE, TCOPHU YIIPYTOCTH, KBaHTOBOM MCXAaHHUKE, JICKTPOAUHAMUKE, aCTpO(i)I/IBI/IKe " ap.

33]13‘[]([ JAUCHUIIINHBI

- W3yYeHHE pa3IMYHBIX THUIIOB JIMHEHHBIX JIU(QQEepeHINaTbHbIX YpPaBHEHUII C YacCTHBIMHU
MPOU3BOIHBIMHU U CBOICTB PELICHUN KPAeBBIX 3a7ay JJIs 3TUX YPAaBHEHUH, XapaKTEPHBIX ISl KaXKIOTO
THUIIA;

- N3y4YeHNE KOPPEKTHBIX OCTAHOBOK KPAEBBIX 3a/1a4 JUIs JIMHEHHBIX TU(QepeHIInaTbHbIX YPAaBHEHHUH C
YaCTHBIMU IIPOM3BOJHBIMHU PA3HBIX THUIIOB,

- OBJQJCHUE AHAJUTHYCCKUMH METOJaMH  pELICHWs KpaeBbIX 3a4ad Ul  JIMHEHHBIX
i depeHIanbHBIX YPaBHEHUH ¢ YaCTHBIMU IPOU3BOAHBIMU.

2. llepedyens popmMupyemMbIX KOMIETeHIMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 AnanusupyeT 3aaady, BBIAEISSA 3TaIlbl €€ PelIeHus,
NeMCTBUS 10 PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

YK-1 CriocobeH oCyIIecTBISTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,

19}




LPprVMOHA LD CMULUMHADbLIY LHUAAU/ AJIA pouicHnn

IIOCTAaBJICHHBIX 3aaa4

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

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYXKICHHS U OLIEHKH

YK-6 CriocobeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPANBATh U PEAIN30BBIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIINIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHWH NpOo¢eCCHOHAIBHBIX —3a1ay;
MOZABEpraTh KPUTUYECKOMY aHAJIM3y HpPOJENaHHYI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJNB30BATh MMEIOLIUICS OIBIT B
COOTBETCTBHUH C 3a/1a4aMU CaMOPa3BUTHS

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS JUCIUILTHHBI 00y4YaronInecs J0KHBI

3HATb.

YMETB:

[l OCHOBHBIE THUIIbI JMHEHHBIX MU PepeHINATBHBIX YPABHEHHH B YaCTHBIX ITPOM3BOIHBIX;

[l ompeneneHne XapaKTePHUCTUUECKOI MOBEPXHOCTH;

[]  OCHOBHBIC KpaeBble 3aJa4d Ui ypaBHEHUH TUIepOOIMYECKOro THIa, MapaboIMYecKOoro THIIA,
AIUIMNTHYECKOTO TUTIA;

[ TOHSTHE KIACCHYECKOTO B 0000IMEHHOTO PEeICHUH, KOPPEKTHOCTH 0000IEHHOTO PEIICHUS;

[l mpeoOpaszoBanue Oypbe 1 cBEPTKY 0000mEHHBIX QyHKIMIT N3 pocTpancTsa llIBapia;

O noHATHE (QyHAaMeHTalbHOrO pemieHus (QyHkiuu ['puHa) nuHEHHOTO MUQQEepeHIMaTHEHOTO
orieparopa, ¥ ero MpuMeHEHHUE IS IIOCTPOCHUsI 0000IIEHHOTO PEIICHMS;

[l (yHIaMeHTaIbHBIC PEIICHHS BOJHOBOTO ypPaBHEHUs, YPAaBHEHHUS TEIJIONPOBOTHOCTH, YPaBHEHUS
Jlannaca;

[0 ¢opmynsr Hanambepa, [Tyaccona, Kupxroda penrenus 3agaun Koty 1yt BOTHOBOTO ypaBHEHUS,

[l dopmymy Ilyaccona pemenus 3aaaun Komm 11t ypaBHEHHS TETUIONPOBOJHOCTH;

[l wmerox Dypwe pemieHus CMENIAHHBIX 3a7ad Al ypaBHEHHs TEIUIONPOBOJHOCTH M BOJIHOBOTO
YpaBHEHUS Ha OTPE3Ke;

[l ¢ynxuun beccenst u merog @ypbe perieHust CMEIIaHHbIX 3a1a4 Ul ypaBHEHHS TEIIONPOBOIHOCTH
Y BOJIHOBOTO YPaBHEHHS B KPYTE;

[l meton dypre penieHus KpaeBbIxX 3a1a4 A7l ypaBHeHus Jlamnaca B Kpyre U KOJbLIE;

[ chepuueckue GpyHkmu u Metoq Pypbe perieHus KpaeBbIx 3a1a4 Ui ypaBHeHus Jlamiaca B mape;
[l rapMoHHMYecKHE (QYHKIMH U X CBOWCTBA;

[ dopmymny Ilyaccona pemenus 3agaun Jupuxie ans ypasHenus Jlamiaca B mape;

[l ocHOBHBIE CBOWCTBa orneparopa Jlamiaca npu OqHOPOIHBIX KPACBBIX yCIOBUSIX;

[l mepByto U BTOpyto popmyisl [puna;

[l uHTerpanbHble ypaBHeHHs DpearoiabMa BTOPOro poja ¢ KBaApaTHUHO-MHTETPUPYEMBIMU SIIPAMHU,
TeopeMbl Opearoiapma.

- TIPUBOIUTH JIMHEHHBbIE YPABHEHMS B YACTHBIX NPOM3BOAHBIX K KAHOHHYECKOMY BHIY, B YaCTHOCTH
BBIITUCHIBATH XapaKTEPUCTHUECKOE YpaBHEHHUE (B CIIydae JBYX IIEPEMEHHBIX ), H IPEICTABISATh PEIICHUE
yepe3 XapaKTepUCTHYECKHE IepeMEHHBIC;

- HaxXOIWTh PEIICHUE CMEIIAHHOM 3a]]a4i BOJIHOBOTO YPaBHEHHUSI ISl TOJTyOECKOHEUHOH CTPYHBI,

- CTpOUTH (yHIaMEHTAJIbHBIC PEIICHHS JIUHEHHBIX AU PepeHINAIBHBIX OIEPATOPOB C MOCTOSHHBIMH
ko3 punmenTamu, ucnomnp3ys npeodpazopanue Oypre 0000IEHHBIX DYHKIIMIA;

- BBIYHCIATH CBEPTKY (DUHUTHON 0000IMEHHON (QYHKIMU C TPOHU3BOIBHON, U CTPOUTH 000OIIEHHOE
pelIeHne TMHEHHOTO YPaBHEHUS B YACTHBIX IIPOU3BOIHBIX C (PUHUTHBIM HCTOYHHKOM;

- mpumeHATs MeTox Dypbe 11 MOCTPOEHHs PELISHU CMENIaHHBIX 33a4 Ha OTPEe3Ke, B KOJIBLEBBIX
obnacTsx, a TaKKe B 3a]a49ax, IJIe UCIOIb3yIoTCsa QyHKIMK beccens u cpepuueckue QyHKINM;

- HaxXOAWTh XapaKTepHCTUYECKHE YUCla U COOCTBEHHBIC (YHKIMH, a TAaKXKe pelaTb MHTETrpajbHbIC
ypaBHeHus: Opearosbma ¢ BBIPOXKIACHHBIM SAPOM;

- CTPOWTH JUId MHTETPaJbHOTO ypaBHeHHs Dpenroibma ¢ KBAAPaTHUHO-MHTETPUPYEMBIM SIIPOM
SKBUBAJICHTHOE HHTETPAJIHHOE YPAaBHEHUE C BHIPOXKICHHBIM SIAPOM.

BJIAJIETh:



- ClICOUAaJIbHBIMU YaCTHBIMU MCETOAAMH, NPHUMCHACMBIMU IIPHU IMOCTPOCHUN PCUICHUA 3aJa4du Komm
AJId TPEXMCEPHOT'O BOJIHOBOT'O YPABHCHUA U TPCXMCPHOI'O YPABHCHUA TCIJIONMPOBOJHOCTHU, B HaCTHOCTH,

B CJIy4dac MOJIMHOMUAJIbHBIX HaYaJIbHBIX JaHHBIX;

- MCTOAAMH BBIYHMCICHUA 0606H_ICHHBIX MMPOU3BOAHBIX U MCTOAAMHU OTBICKAHUS HpeO6p3.30BaHI/I$I

®ypbe 0000MIEHHBIX (HYHKIINH;

-  MCTOOdaMH BBIYHCIICHHA (bYHZ[aMeHTaHLHOFO peuicHu-d JIMHEHHOTO ,Z[I/I(i)(i)epeHLII/IaIIBHOFO oreparopa

C MIOCTOSTHHBIMU KOX(QPUIIHEHTAMH;

- MCTOAaMH BBIUYUCJICHUSA PC30JIbBCHTLL

KBaJ[paTUYHO-UHTETPUPYEMBIM SIIPOM.

CaMOCOHpH)KéHHOFO HUHTCIrpaJibHOro oreparopa ¢

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

Tema (pazmen) TUCITUTUTHHEL

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.

Jlexnm

CeMuHapsI

JlaGopar. paboTsr

CaMocT.
pabora

Knaccuueckass 1ocTaHOBKa OCHOBHBIX
KpaeBBIX 33/1a4 MAaTeMaTHYECKON (PU3UKH.
Knaccudukanus TMHEHHBIX ypaBHEHUH B
YaCTHBIX MPOU3BOIHBIX.

Kmaccmueckas  3amagua Komm s
ypaBHEHUS KOJIEOaHUHU CTPYHBI, hopmylia
Jamambepa.

O6o6mEnnoe pemenue (mo JI. [IBapiry)
M €ro KOPPEKTHOCTb.

Teopus 00001EHHBIX (byHKIH:
npoctpanctso IIBapua, npeodpasoBanue
dyppe u  cBEprka  000OMIEHHBIX
(GyHKIUH.

10

dynnamenTanpHOe pemeHne ((QyHKIHS
I'puna) nuueiiHoro MU GepeHInaIbHOTO
oreparopa.

O0OoOménnas 3agaua Komm wu  eé
KOPPEKTHOCTb.

BonHoBoe YpaBHEHHE:
(¢yHIaMEHTaIbHOE pelIeHHEe MU 3ajada
Komm.

YpaBHeHue TEIUIONPOBOAHOCTH:
(dyHIaMEHTaNbHOE pelleHHEe W 3ajada
Komm.

Meron ®Dyppe peleHHns CMEIIaHHbIX
HavaJIbHO-KPAaeBbIX 3a/1a4 JUIsl BOJHOBOTO
ypaBHEHUs u ypaBHEHUs
TEIJIONIPOBOAHOCTH.

15

10

Meton @ypee pemieHus KpaeBbIX 3ajad
Il ypaBHeHus Jlamiaca B Kpyre, KoJiblie
U 11ape.

12

14

11

HNurterpanbubpie ypaBHeHuss @Dpenronbma
BTOPOTO pona c
KBaJ[paTUYHO-UHTETPUPYEMBIM SIIPOM.

12

16

12

3anaua [typma—JlnyBumis.

15




l'apmonnueckue (QyHKIMHM U KpaeBble
13 3ajaun  Juid  ypaBHeHHMa Jlammaca B 7 4 15
TPEXMEPHOM Cllydae.
Hroro yacos 75 60 105
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 270 gac., 6 3ad.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 5 (Ocennuii)

1. Knaccuueckas moCTaHOBKA OCHOBHBIX KPaeBBIX 3a/lad MareMarndeckoit pmsuku. Kiaccuduxarms
JIUHEHHBIX YPaBHEHUH B YaCTHBIX TPOU3BOAHBIX.

OCHOBHBIC YpaBHEHHs M KJIACCHYECKas IOCTAHOBKA OCHOBHBIX KPaeBBIX 3aJa4 aTeMaTH4YeCKOM
¢usukn. Krnaccubukanus nuHeWHbIX audQepeHnranbHpIX ypaBHEHHH B YaCTHBIX MPOM3BOIHBIX
BTOpOro mopsiaka. IIpeoOpa3oBaHue ypaBHEHHsS BTOPOTO TOpSIKA C TOMOINBIO IIAJKOH 3aMEHBI
NEPEeMEHHBIX W NPHUBEACHHE €ro K KaHOHWYECKOMY BHIY. XapaKTEPUCTUYECKas MOBEPXHOCTb
ypaBHeHus. [IpeoOpazoBaHne ypaBHEHHUs] BTOPOTO MOPSAKA C IByMSI HE3aBUCHMBIMU TIEPEMEHHBIMH C
HOMOIIBIO XapPaKTEPUCTUIECKOH 3aMEHBI.

2. Knaccuueckas 3amada Ko ji1s1 ypaBHeHHs KosieOaHMi cTpyHbI, popmyra lanambepa.

Knaccuueckast 3amaua Komm mans ypaBHeHust kosneOaHuii CTpyHBI (OZHOMEPHOE BOJHOBOE
ypaBHeHue), popmyna JJamambepa. OOnacTh 3aBUCUMOCTH KJIACCHYECKOTO PEIICHHUS OT HadaJlbHBIX
naHHbIX. KoppekTHOoCTh 3amaum Komm [u1s OIHOMEpPHOTO BOJIHOBOTO YypaBHEHUS (HEHpephIBHAS
3aBHCHMOCTD PEIICHUs OT MPaBOH YacTH W HAYaIbHBIX AaHHBIX). [Ipumep Anamapa HEKOppEKTHOH
3agaun Komm. CwmemanHast 3amada Ui NOJyOECKOHEYHOH CTpPYHBI. YCIOBHS COIVIACOBAHUS
HauaJbHBIX W TPaHWYHBIX [AHHBIX JUIS CYIIECTBOBAaHUA Kiaccudyeckoro pemieHus. lloseinenue
0006ménnoro pemenus o JI. [lIBapity cMernianHoM 3a/lauu TpU OTKa3e OT YCIOBHA COTIIACOBAaHUS
HavaJIbHBIX U TPaHUYHBIX JaHHBIX.

3. O6o6mEnnoe pemenue (1o JI. [lIBapiy) u ero KOPPEKTHOCTb.

[Monsarue 0606mEnHOrO pemenus no JI. [IBapiy nmHeiHOTO AUddeEepeHInaNbHOTO YpaBHEHUS C
MOCTOSIHHBIMH KO3((QuIeHTaMu B 3aJaHHON obnactu. KoppekTHocTh 0000MIEHHOTO pelieHus 1mo
OTHOILEHHIO K KJIACCHYECKOMY PEIICHHUIO.

4. Teopuss 0000mEHHBIX (yHKUMA: TpocTpancTBo IlIBapua, mpeoOpazoBanne Dyphe u CBEPTKa
0000IIEHHBIX QYHKIHH.

Onementsl Teopun 0000mEHHBIX ¢yHkuuii JI. IlBapma. IlpoctpanctBa IllBapna OCHOBHBIX U
0000ménnpix Qynkmuit.  [IpeoOpazoBanne @Dypbe u cBEpPTKA W OO0OOMIEHHBIX (DYHKITHIA.
[IpeoOpazoBanne  Dypre mnpomsBogHOW  0000mEHHON  dyHKIMU.  Juddepernupoane
npeobpazoanuss Dypbe U CBEPTKU 000OIEHHBIX DYHKITHHA.

5. ®ynpamenTanbHoe pemienue (GyHkuus [puHa) muHeitHoro MuddepeHIUaILHOTO Ooneparopa.

OdynpamenTanbHoe perienne (pyHkius [puHa) nuHelHOro MuddEepeHMalILHOTO oreparopa ¢
NOCTOSHHBIMA K03 durmenTamu.  Bpruucnenne  0000MIEHHOTO — peHICHHWsS — JIMHEHHOTO
i depeHManbHOTO ypaBHEHUS] B YacTHBIX IPOU3BOAHBIX C IOMOUIBIO (PyHIAMEHTAIBHOIO
pemeHus. Beraucienne GpyHIaMeHTaILHOTO PELIeHUsT Ha IpuMepe TpEXMEpHOro oreparopa Jlamraca
W TIOCTpOeHUe 0000MEHHOTO pereHus TpEXxMepHoro ypaBHeHwus [lyaccona.

6. O606mEnnas 3agaya Ko u €€ KOppeKTHOCTb.




[locranoBka 0000ménHON 3amaun Komm s snuHeiiHOTO U QEpeHINalbHOTO YpaBHEHUS B
YaCTHBIX TPOM3BOAHBIX C TOCTOSHHBIMU Kod(duumentamu. KoppekrHocTh 0000mIEHHON 3amaun
Komm no oTHoeHuto k kinaccuueckout 3agaue Komu.

7. BomHOBOEC YpaBHCHUC: (bYHILaMGHTaIIBHOC PCIICHUC U 3a1a4a Komm.

O606mennas 3agaya Kommn a1 ogHOMEPHOTO BOIHOBOTO ypaBHeHHA. DyHAaMEHTAIbHOE pelieHre
OJTHOMEpHOTO BONHOBOTO ypaBHeHUs. Dopmyna Jlamambepa it 0000MIEHHOTO —pemICHUS
OJHOMEPHOTO BOJIHOBOTO YpaBHEHMS KakK CBEPTKA HCTOYHUKA C (PyHIAMEHTaJbHBIM PELICHHEM.
O06o006ménnas 3anaua Komm 11 TpéXMepHOro BOJIHOBOTO YpaBHEHUSI.

OdyHaaMeHTaNbHOE  pellieHHe TPEXMEPHOTo  BOJNHOBOro ypaBHeHus. @Dopmyna Kupxroda
0000ménHoro pemeHus 3agaun Komm i TpEXMEPHOTO BOJHOBOTO YpaBHEHHS KakK CBEPTKA
UCTOYHMKA C (yHJaMEHTAIbHBIM pelleHHeM. BblpakeHne Ki1acCHM4YecKoro pemeHus 3anadn Komm
¢dopmynoit Kupxroga. EquacTBeHHOCTD Kilaccn4eckoro pemenus 3agadu Kommu.

8. YpaBHeHHe TCILJIOMPOBOJAHOCTH: Q)YHﬂaMeHTaHBHOC peuICHUC U 3aa4a Komm.

O606mEnnas 3agaya Koy 17151 ypaBHEHUS TEIUIONPOBOAHOCTH.

@dyHaaMeHTaIbHOE pelleHue ypaBHEHHUs TerutonpoBonHocTu. Dopmyna Ilyaccona o0600mEHHOTO
pemwenuss 3amaud  Kommu a1 ypaBHEHHUs TEIUIONPOBOJHOCTH Kak CBEPTKA MCTOYHHMKA C
(dyHIaMEHTaNbHBIM peLIeHHEeM. BpIpaxeHue kiaccuueckoro pemeHust 3agaun Komm ¢opmynoit
Ilyaccona. IlpuHumMn MmakcuMyma U €JUHCTBEHHOCTb KJIACCHYECKOIO pELIEHMs Ul ypaBHEHUs
TEIJIONIPOBOAHOCTH.

Cemecrtp: 6 (Becennuit)

9. Meton @ypbe pelIeHUs] CMEIIaHHBIX HadaJlbHO-KPAeBBIX 3aJad AJI1 BOJHOBOIO ypaBHEHHA WU
YpaBHEHUS TEIJIOIPOBOJHOCTH.

Krnaccuueckast u 0000mEHHAas MMOCTAaHOBKM CMEIIAHHOW 3aJa4d Ui OZHOMEPHOTO BOJHOBOIO
YpaBHEHHUS] U ypaBHEHHS TEIUIONPOBOAHOCTH Ha oOTpe3ke. KoppeKTHOCTh 00O0OIIEHHOTO peleHHS
CMEIIAHHOM 3a1aud. EIMHCTBEHHOCTh KiaccU4eckoro pemenus. Meron @Dypbe pelieHus
0000MIEHHOW CMEIIAHHOM 3aJaud. YCIOBHSA, INPH KOTOPHIX OOOOIIEHHOE pELICHHE SIBISETCS
KJIACCUYECKUM.

10. Meton ®@ypre pemieHus KpaeBbIX 3a7a4 AJs ypaBHeHus Jlamnaca B kpyre, KOJIbLE U IIape.

Knaccuueckas n 0000mEnnas kpaeBast 3aj1aua JJupuxiie u Helimana muis ypaBuenust Jlarnnaca B kpyre
u konbue. Meron Dypbe pemeHus O0OOMIEHHOW KpaeBOW 3ajayd. YCIIOBHS, NPH KOTOPBIX
0000mEHHOE pelIeHne 3TUX 3a/1ad SABIeTCs KiaccudeckuM. HeoOxonumoe ycioBHe CyIiecTBOBAHHS
KJIACCUYECKOro pemeHus 3anaun Heiimana.

Cnextp u cobcTBeHHBIe (YHKIMM omeparopa Jlamaca B Kpyre Hpu TPUBHAIBHOM TI'PAaHMYHOM
ycioBud. YpaBHenue u (pyakuum beccens. [Ipencrasnenune QyHkumii beccens B Buae cTeneHHOro
psina. CBOMCTBO OPTOrOHANBLHOCTH M CBOWCTBA HyJel (yHkuui beccens. OproroHanbHbIi 6a3uc u3
coOcTBeHHbIX (yHKUME oneparopa Jlammaca B mpocTpaHcTBe  (QYHKUMH, KBaJApPaTUYHO
WHTETPUPYEMBIX B Kpyre. Metoa @ypbe noctpoeHus 0600MEHHOTO PENIeHUs] CMEIIaHHOW 3a/1a9u O
KoJIeOaHMIX 3aKPETNIEHHON KPYIJIO MeMOpaHsbl.

Crextp u cobctBeHHbIe (QyHKUIuM omeparopa Jlamnmaca—bensrpamu Ha cdepe TpéxmepHOro
npocrpanctBa. Cdepudeckrne (yHKIHMH, MOIMHOMBI JlexxaHapa W TpucoeTUHEHHBIE (DYHKIIMN
Jlexxanapa. OproronansHbli 6a3zuc u3 coOcTBeHHbIX (pyHKIMI omnepartopa Jlamnmaca—bensrpamu B
MPOCTPAHCTBE (YHKIUH, KBaJpaTHUYHO WHTETpHpPYeMbIX Ha cdepe. Merox Dypre mocTpoeHwUs
00001ménHOor0 petenus 3aga4dn Jupuxie B mape.

11. I/IHTel"paJ'IBHBIe YpaBHCHUA d)pez[ronLMa BTOPOro poaa ¢ KBaAPATUIHO-UHTCTPHUPYCMbBIM SAAPOM.

UnTerpanpHble  omepatopsl € KBaApPaTWUYHO-MHTEIPUPYyEeMbIM saapoMm. Hopma wuHTerpaibHOro
oreparopa U €€ OlLleHKa HOPMON MHTErpajbHOro sapa. KoHeuHoMepHble UHTErpajbHbIE OIEPaTOPHI.
Anmnpokcumanus 1o orepaTropHoOn HOpME HMHTETpaJibHOTO oreparopa c
KBaJ[paTUYHO-UHTETPUPYEMBIM SIIPOM KOHEUHOMEPHBIM MHTErPajIbHbIM OLIEPATOPOM.



Wurerpansusie ypaBHenust @penronsma BToporo pona (Y®P). Pazpemmmocts YO ¢ KOHEUHOMEPHBIM
WHTErpajJbHBIM OmeparopoM, TeopeMbl @DpearoneMma. Paszpemmmocts Y® ¢  MHTErpaibHbBIM
orepaTopoM Maioi HOopMbl, psia HeliMana. DOkBUBaNeHTHOCTh Y@ NIJs MHTETPaNbHOTO OIleparopa ¢
KBaJIpaTHYHO-UHTETPUPYEMBIM SApoM U YO ¢ KOHEYHOMEPHBIM HMHTETPAIBHBIM ONEPAaTOPOM.
Teopemsl @penronapma i1 YO ¢ KBaAPaTUIHO-UHTETPUPYEMBIM SIIPOM.

Camoconpspk€HHbIE MHTETpaIbHBIE ONEPaTOpbl C KBaApaTMYHO-UHTErpUpyeMbIM siapoM. CBoiicTBa
COOCTBEHHBIX 3HAYEHUI M COOCTBEHHBIX (YHKIMH CaMOCONPSIKEHHOTO MHTErPAIbHOTO OIeparopa.
Teopema ['mnsbepra—IlImunra. Pe3onbBeHTa caMoCONPsKEHHOTO MHTETPAIBHOTO OIeparopa.

12. 3apaua Hltypma—JInyBusis.

3amaua Irtypma—JluyBumns. ®dywkuua [puna 3amaum [typma—JluyBwmnsa. Csenmenue 3amadu
typma—JInyBuiuist K MHTErpaibHOMY ypaBHeHUI0 Dpenronsma. CBoiicTBa COOCTBEHHBIX 3HAYCHUIMA
1 coOcTBeHHBIX QyHKIMH 3anaun [lItypma—JInysuns. Teopema Crexiosa.

13. Tapmonudeckue GyHKIIUU M KpaeBbie 3a7a4u i ypaBHeHus Jlamiaca B TpEXMEpHOM cllydae.

@opmynbl ['punHa UIst TagkuX (GYHKIWH B OrpaHUYEHHOW 00JacTh TPEXMEPHOTO TPOCTPAHCTBA.
[lorenumanel, mnpencTaBieHUe DINAagKod (YHKIMM B OTrPaHUYCHHOM 0OONAacTH TPEXMEPHOTO
IIPOCTPAHCTBA B BUAE CyMMbl NOTEHLHUANOB. Teopema O CpeAHEM W NPUHLUUI MaKCUMyMa JUis
rapMOHUYECKUX (PYHKLUUH B TPEXMEPHOM MPOCTPAHCTBE.

OcHOBHBIE KpaeBble 3anauu [uis ypaBHeHus Jlammaca. EQuMHCTBEHHOCTH pelIeHUsI BHYTPEHHUI
3aaauu Jupuxie. YciaoBre pa3peliuMOCTH BHYTpEeHHEH 3a1aun Helimana.

Oynknus ['puHa oneparopa Jlammaca B orpaHWdeHHON 00nacTH w3 TPEXMEPHOTO MPOCTPAHCTBA.
Pemenue BHyTpeHHE#H 3aaaun J{upuxie ¢ momornisio GyHkimu [ puHa.

@®ynkius ['puHa onepartopa Jlammaca B mape. @opmyna IlyaccoHa pemieHuss BHyTpeHHEH 3aiaqd
Hupuxite uis wapa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIFTHMEAHAIIPOEKTOPOM U SKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
COopHUK 33124 110 ypaBHEHHSIM MareMarndeckoi Gpusuku [Tekcer] : yueo. mocooue aist By3oB / B. C.
Bnaaumupos [u ap.] .— 5-e uzn., nepepad. u gon. — M. : DUIMATIIUT, 2016 .— 520 c. -
Bubmuorp.: c. 516-517. - 1500 ax3. - ISBN 978-5-9221-1692-3 (B niep.) .— [lonnsrii Teket (Pesxxum
nocTyna : noctymn u3z cetu MOTN).

TuxoHnos, A. H.

VYpaBuenust maremarudeckoit pusuku [Tekct] : yueOnuk ans By30B / A. H. TuxoHos, A. A. Camapckuit
; Mock. roc. yH-T uM. M. B. JlomoHocoBa .— 7-¢ uzn. — M. : U3n-so MI'Y : Hayka, 2004 .— 798 c.
— (Knaccuveckuii yHUBEpCUTETCKUH y4eOHUK :TocBs. 250-neTrto MOCKOBCKOTO YHUBEPCHTETA). -
bubnwmorp.: c. 791. - [Ipeam. yxas.: c. 792-798. - 5000 3x3. - ISBN 5-211-04843-1 (B mep.) .

VYpoes, B. M.

VYpaBHenust maremarudeckoit pusuku [Tekct] : yue6. mocobue st By3oB / B. M. Ypoer .— M. : Sy3a,
1998 .— 373 c. - 5000 5k3. - ISBN 5-88923-026-3

JomnonHutensHas auTeparypa



Bnaagumupos, B. C.

VYpaBHenust matemarudeckoit ¢puzuku [Tekcr] : yueOuuk amns By3o / B. C. Bnagumupos, B. B.
Kapunos .— 2-e uzn., crepeorun. — M. : dusmariut, 2000, 2004, 2008 .— 400 c. - bubnuorp.: c.
399. - 3000 3k3. - [SBN 5-9221-0310-5 (B mep.) .— INomnsrit Teker (Joctym uz cetu MOTU /
VYnaneHHbIN HOCTYI).

Muxaiinos, B. I1.

Jlexnuu o ypaBHeHUsIM MaTeMaTrueckor ¢pusuku [Tekcr] : yue6. mocodue : pek. Yued.-MeTo.
coseroM MOTH / B. I1. Muxaitnos .— M : @usmariut, 2001 .— 206 c. — (Jlekuuu kadeaps! BeIcLIei
Maremarukut MOTHU). - bubmumorp.: c. 202-203. - [Ipeam. ykas.: c. 204-206. - 10003k3. - [ISBN
5-94052-026-X) .

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru/catalogue/1604/?t=492 — snexrponnas 6udnuorexa dusrexa, pazaen « YpaBHeHUs
MaTeMaTHYECKOH (QUIUKIY.

2. http://www.exponenta.ru — 00pa3oBaTeIIbHbII MATEMaTHYECKUI CaMT.

3. http://mathnet.ru — oOmepoccuiickuii MaTeMaTH4eCcKuii opTall.

4. http://www.edu.ru — ¢penepanpabIii TopTan «Poccuiickoe oOpa3zoBaHue.

5. http://benran.ru —6ubnuoreka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazieMun Hayk.

6. http://www.i-exam.ru — enuHbIi HopTan MHTEpHET-TecTUpOBaHUS B chepe oOpa3oBaHusl.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX MOTYT HCIIONb30BAThCA MYJABTUMEIUITHBIE TEXHOJIOTUH, BKITIOYast
JIEMOHCTPALUIO MPE3CHTALIUM.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HalpssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B nmporpamme
Kypca IIpHUBEIeHO MUHUMAJIbHO HE00X0IMMOe BpeMs AJIsl pabOoThI CTy/IEHTA HaJl KayKA0H TeMOii.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— U3y4YEHUE JIEKIUA U PEKOMEHI0OBAHHOM JINTEPATYPHl,

— npopaboTKy yueOHOro Marepuasa (1o KOHCIIEKTaM JIeKIWid U y4eOHOl TuTeparype),
[IOJrOTOBKY OTBETOB Ha BOIIPOCHI, IIPEAHA3HAYEHHBIX JUIsl CAMOCTOSITEIbHOIO U3yUEHUs,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

— pellieHue 3a/1a4, IpeAIaraéMblx CTyIEHTaM Ha JIEKLUAX U IPAKTUYECKUX 3aHATHSIX,

— MOJTOTOBKY K NPAKTHYECKUM 3aHATHAM, TU()EPEHIIMPOBAHHOMY 3a4ETY, 9K3aMEHY.
PyKoBOJCTBO ¥ KOHTPOJIb 32 CAMOCTOSITEIILHON pabOTOM CTy/IEHTa OCYIECTBIISIETCS B popme



WHIMBUyalbHBIX KOHCYJbTammid. Ilokazarenem BiaJeHUS MarepualioM CIY)KUT YMEHHE pelIaTh
IpaKkTHYECKHEe U TeopeTnueckue 3anaud. s (opMupoBaHHS YMEHHUS NPHUMEHITH TEOPETHUYECKHE
3HaHUSl Ha MPAKTUKE, CTYACHTY HEOOXOOUMO pelIaTh KaKk MOXHO Oonblue 3axad. Ilpu pemennun 3amaq
Ka)kJ10€ JieficTBue HEOOXOAMMO apryMEHTHPOBaTh, CChIIAsICh HAa U3BECTHBIC TEOPETUUECKUE CBEICHMS.
[Ipu moaroToBke K MPaKTHUYECKUM 3aHITHAM HEOOXOAMMO MOBTOPSTH PaHEe M3yUYEHHBIE OCHOBHBIC
orpeJiesieHus, GOPMYITUPOBKU TeopeM. B Havane 3aHATHS, KaK MPaBUIIO, MPOBOAUTCS KopoTkuit (10-15
MHUHYT) ONpPOC [0 MaTrepualy MPOLICAMINX 3aHATHH B YCTHOW WM mHUCbMEHHOM Qopme. OOBIYHO
HPUACPKUBAIOTCS CIEAYIOIIEH CXEMbl: M3yueHHe MaTepHaja JIEKIUHU 0 KOHCIEKTY B TOT K€ JICHb,
Korga Obuta mpociymana jekuus (10-15 MuHYT); mOBTOpeHHME MaTepHalla HaKaHyHE CIedyIoLeH
nexiuu (10-15 MuHyT), MpopaboTka yueOHOro Marepuana 1o KOHCIIEKTaM JIEKIIUH, y4eOHOH 1 Hay4IHO
JUTEparype, MOArOTOBKA OTBETOB HA BOMPOCHI, MPEIHA3HAUYEHHBIX ISl CAMOCTOSITENILHOTO u3yyeHus (1
Yyac HeNeN0), MOJIrOTOBKA K IMPAaKTHYECKOMY 3aHATHIO, pemienne 3aaaq (1 dac). BaxHo moOUTHCS
MOHMMAaHMUs M3y4aeMOro Marepuana, a He MEXaHWYEeCKOro ero 3amomuHanus. [lpu 3arpygHeHun
U3Y4YECHUS OTAEIBHBIX TEM, BOIPOCOB, CIEAyeT OOpaIaTrbcsi 3a KOHCYNBTALMSAMHM K JIEKTOPY WIH
MPEToJABaTeNi0, BeAyLIeMy MpakTHueckue 3aHsATHs. OO0s3arenbHbIM —TpeOOBaHHEM  SIBIAETCS
BBINIOJTHEHUE TOMANTHUX paboT, KOTOpble 0hOPMIISIOTCS B CHENHUAIBHO OTBEAEHHOI IS 9TOTO TeTpaau
U CHCTEMAaTHYEeCKH CHAIOTCS Ha NpOBepKy. [IpomMexyTouHBI KOHTPOJb 3HAHWHA MPOBOAUTCA B BUC
MPOMEXYTOYHBIX MUHH-KOHTPOJBHBIX pPAa0OT, Ha KOTOPBIX CTYAEHTY IIpeAjaraercs NHCbMEHHO
OTBETHUTH HA TEOPETUUECKUI BONIPOC U PEIINTH ABE 33Ja4H 110 CIABACMOIl TeMe.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

M0 HANPABJIEHUIO: WHupopmaTrka ¥ BEIYACIUTEIbHAS TEXHUKA

npouiIb MOATOTOBKH: [IporpammHast HUHXCHEPHS
nepezioBas HHXKCHEepHasH IIKOJIa PATHONTOKAIUY, PATUOHABUTAIIMN U TPOrPAMMHOMN
WH)KEHEPUN
kadeapa BbICIICH MaTeMaTUKN

Kypc: 3

KBaTuuKanus: Oakanasp

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

6 (BeceHHMI) - DK3aMEH

Pa3zpadorunk: B.U. 3y0oB, a-p ¢u3.-mar. Hayk, npogeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

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

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

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a]ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJIB30BAaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

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

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3ydeHust AUCIUTUIMHBL « YPAaBHEHUSI MAaTeMaTHIeCKON (PU3UKN» 00y9aroIuiics JOKEH:

3HATb:

[l OCHOBHBIE THUIIbI JMHEHHBIX 1 PepeHINATBHBIX YPABHEHHH B YaCTHBIX ITPOM3BOIHBIX;
[l ompeneneHne XapaKTePUCTUUECKOI MOBEPXHOCTH;
[]  OCHOBHBIC KpaeBble 3aJja4yM Ui ypaBHEHUH TUIepOOIMYECKOro THIA, MapaboIMYecKoro THIIA,
AIUIMNTHYECKOTO TUTIA;
[ TOHSTHE KIACCHYECKOTO B 0000IMEHHOTO PEeNIeHUH, KOPPEKTHOCTH 0000IEHHOTO PEIICHUS;
[l mpeobpazoBanue Oypbe 1 cBEPTKY 0000mEHHBIX QyHKIMIT N3 ipocTpancTsa llIBapia;
O noHATHE (QyHAaMeHTalbHOTO pemieHus (PyHkiuu ['puHa) nuHEHHOTO MUQQepeHIIMaTHEHOTO
orieparopa, ¥ ero MpuMeHEHHUE IS IIOCTPOCHUsI 0000IIEHHOTO PEIICHMS;
[l (yHIaMeHTaJIbHBIC PEIICHHUS BOJHOBOTO ypPaBHEHUs, YPAaBHEHUS TEIJIONPOBOTHOCTH, YPaBHEHUS
Jlannaca;
[0 ¢opmynsr Hanambepa, [Tyaccona, Kupxroda penrenns 3agaun Koty 1yt BOTHOBOTO ypaBHEHUS,
[l dopmymy Ilyaccona pemenus 3aaaun Komm 11t ypaBHEHHS TETUIONPOBOJHOCTH;
{1 wmerox Dypwe pemieHus CMENIAHHBIX 3a7ad A1l ypaBHEHHs TEIUIONPOBOJHOCTH M BOJIHOBOTO
YpaBHEHUS Ha OTPE3Ke;
[l ¢ynkuun beccenst u merog @ypbe perieHust CMEIIaHHBIX 3a1a4 Ul ypaBHEHHS TEIIONPOBOIHOCTH
Y BOJIHOBOTO YPaBHEHHS B KPYTE;
[l meton dypre penieHns KpaeBbIxX 3a1a4 A7l ypaBHeHus Jlamnaca B Kpyre U KOJbLIE;
[ chepuueckue GyHkmu u Metoq Pypbe perieHus KpaeBbIX 3a1a4 Ui ypaBHeHus Jlamiaca B mape;
[] rapMoHHMYecKHE (QYHKIMH U UX CBOWCTBA;
[ dopmymny Ilyaccona pemenus 3agaun Jupuxie ans ypasHenus Jlamiaca B mape;
[l ocHOBHBIE CBOWCTBa orneparopa Jlammaca npu OqHOPOIHBIX KPACBBIX yCIOBUSIX;
[l mepByto U BrOpyto popmyisl ['puna;
[l uHTerpanbHble ypaBHeHHs DpearoiabMa BTOPOro poja ¢ KBaApaTHUHO-MHTETPUPYEMBIMU SIIPAMHU,
TeopeMsl Opearoiapma.
yMeThb:



- TIPUBOIUTH JIMHEHHBIC YPAaBHEHHS B YACTHBIX MPOM3BOAHBIX K KAHOHUYECKOMY BHIY, B YaCTHOCTH
BBINTUCHIBATH XapaKTEPUCTHUECKOE ypaBHEHHUE (B CIIydae JABYX IEPEMEHHBIX), H IPEACTABIATh PELICHUE
4yepe3 XapaKTepUCTHYSCKIE IepeMEHHBIC,
- HaxXOAWTh PElICHUE CMEIIAHHOM 3a7ja4y BOJTHOBOTO YPaBHEHHUSI ISl TOJTyOECKOHEUHOH CTPYHBI,
- CTpOUTH (PyHIAMEHTAIIbHBIC PEIICHHS JTHHEHHBIX AU (PEepEeHINAIBHBIX OIEPATOPOB C MOCTOSHHBIMH
ko3 urmenTamu, ucnons3ys npeodpazopanue Oypre 0000MEHHBIX DYHKITHIA;
- BBIYMCIATH CBEPTKY (MHUTHON 000OIEHHON (QYHKUMHU C TPOU3BOIBHON, U CTPOUTH 000OIIEHHOE
pelIeHne JTMHEHHOTO yPaBHEH!US B YACTHBIX MPOU3BOIHBIX C (PMHUTHBIM HUCTOUHHKOM;
- npumeHats Meton Dypre 11 MOCTPOSHHS PELICHUH CMEUIaHHBIX 33/1a4 Ha OTPEe3Ke, B KOJIBLEBBIX
00JIacTsIX, a TAKXKeE B 3a]a4ax, Ie UCToNb3yoTcs QyHkimu beccenst u chepudeckue QyHKINN;
- HaxXOJWTh XapaKTEPHUCTUYECKUE YMCIIa U COOCTBEHHBIC (DYHKIMHU, a TAaKXKE pelaTh MHTETrPabHbIC
ypaBHeHus: @pearosibMa ¢ BBIPOXKAECHHBIM SAPOM;
- CTPOWTH UIS MHTETPAIbHOTO ypaBHeHHs Dpenroibma ¢ KBaJAPaTUUYHO-MHTETPUPYEMBIM SIPOM
9KBUBAJICHTHOE MHTETPAJIbHOE YPaBHEHHUE C BHIPOXKICHHBIM SIPOM.

BJIA/IeTh:
- CIeUWaJbHBIMHM YaCTHBIMH METOAAaMH, NMPUMEHSIEMBIMU IPU MOCTPOCHUHU perreHus 3axaun Komm
ISl TPEXMEPHOTO BOJTHOBOTO YPaBHEHHS U TPEXMEPHOTO YPaBHEHUS TEIUIONPOBOJHOCTH, B YaCTHOCTH,
B ClIy4yae NMOJIMHOMHAJIbHBIX HAUYaJIbHBIX JAHHBIX;
- METOJaMH BBIYHMCIICHUS] OOOOIICHHBIX MPOM3BOIHBIX M METOAAMH OTBICKAHHS INPEeoOpa3oBaHMUS
®ypbe 0000MEHHBIX HYHKIINH;
- METOAaMH BBIYHMCICHUS (PyHIaMEHTAIbHOTO pelleHHs JIMHeWHOTro auddepeHraipHoro oneparopa
C MIOCTOSTHHBIMU KOA(QPUIIHECHTAMH;
- METOJaMH BBIYUCIICHUS PE30JIbBEHTHI CAMOCONPSHKEHHOTO HMHTETPaJbHOTO OIlepaTopa ¢
KBaJpaTUYHO-UHTETPUPYEMBIM SAPOM.

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

Texkymuii KOHTPOIb OCYIIECTBISICTCS HAa OCHOBe OamnpHO-peliTuHroBoi cuctembl (BPC) onenku
3HAaHUK 10 u3y4aemMod mucuuiuiiHe. BPC y4YuThIBaeT BBINOJIHEHHE CTYIEHTAMH COBOKYITHOCTH
JOMAalIHUX 33/laHUi M KOHTPOJBHBIX pPabOT B COOTBETCTBUM C Yy4eOHBIM IIIaHOM. JlaHHBIE O
MOCEIIAEMOCTH U TEKyIIel YCIeBaeMOCTH BHOCSTCS MPENOAABATeIIMU B CIICIUAIBHBIC KYPHAIIBI U
yuutbiBatorca B bPC.

Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 3a/IaHUH OCYIIECTBIISICTCA B TEUEHUH Y4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pELICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (OopMe, OTBETUTh Ha BOINPOCHI NPENofaBaTelsl W HalKucaTh KOHTPOJIBHYIO padoTy 1o
3a/IaHUI0, TI0 KOTOPOU MPOBEPSIOTCA 3HaHWE MOHATHN M YTBEPKIEHHUM IO TEMaM C1aBaeMOIo 3aaHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJIBHOM pabOThl HENb3sl MOJNB30BATHCS IMOMOINBIO JPYTHX JIMIL,
BBIYMCIIUTEIBHON TEXHUKU U MOOUIIBHBIMH TEIePOHAMH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEACeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

1. Kakue ypaBHEHHS Ha3bIBAIOT IIUNTHUECKUMHU, TUIIEPOOTHMUECKIMH, TapaboIndecKumMu?

2. Kakue mopsaxku MOTYT UMETh SUIMNTHYECKHE U TUIEpOOINYeCKUe YPaBHEHUS C BEIIECTBEHHBIMU
ko3 punmenTamMu?

3.  CdopmynupoBaTh ONpeAeiCHUE XapaKTEPUCTHUECKOTO HAIMPABICHUS M XapaKTePUCTHUYECKON
MOBEPXHOCTH (XapaKTePUCTUIECKON KPUBOA).

CdopmynupoBats TeopemMy o cpefHeM 1o chepe (1o mapy) 1yt rapMOHUIECKOH QyHKIIHH.
CdopmynupoBats cnadblif MPUHITAT MAKCUMYMa JUJTsl TApPMOHUYECKON (PYyHKITHH.
CcdopmynanpoBaTh CTPOruii MPUHILUI MAaKCUMyMa U1 TApMOHUYECKOH (pyHKIUH.
CdopmynupoBath TeopeMy 00 yCTpaHUMON 0COOCHHOCTH TapMOHHYECKON (DYHKIINH.
[Ipeobpazosanne KenbeuHa u ero cBoiictsa (B R2 u B R3).

e A

CBoiicTBa COOCTBEHHBIX YHCEN U COOCTBEHHBIX (PYHKITHI CHUMMETPUYHOTO OTleparopa.



10. KoppeKkTHOCTh MOCTAaHOBKH 3aJlaui MaTeMaTHaeckoi ¢pusuku (o Amxamapy). [Ipumep Anamapa st
ypaBHenus Jlamnaca. [Ipumep Anamapa [11s1 ypaBHEHUS TEIUIONPOBOAHOCTH.

11. Onpenenenue cinaboro pemieHUs] KpaeBoil 3a1aun Ajsl ypaBHEHUS TEIUIONPOBOAHOCTH M MPOBEPKa
KOPPEKTHOCTHU TAKOTO OIPE/IEIICHHS.

12. Onpenenenne cnaboro pemeHus HadaabHO-KPAeBOW 3aauu [yl YpaBHEHHS TEIUIONPOBOTHOCTH U
MPOBEPKa KOPPEKTHOCTH TAKOTO ONPEACICHHS.

13. ChopmynupoBaTh NpUHIUI MAKCUMyMa [T ypaBHEHHs! TEIUIOIPOBOAHOCTH.

14. Kiacc eaMHCTBEHHOCTH B 3ajade AU(Gpakuuy (Ha TPUMEpE IMOJOCH M IOJIYHOIOCH). YCIOBHE
nusnydenus 3ommepgenbpa.

Kpurepun onennBanus

Onenka «ormmuHo (10)» BhICTaBNIAETCS OOydaromIieMycsl, €CIIM OH TIOKa3all BCECTOPOHHUE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BhICTaBIAETCA OOYy4YalOIIEMYCsl, €CJIM OH [OKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PELICHUH, HO MpH 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPHIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLIEHKAa «OoTIM4YHO (8)» BhICTABIAETCA OOydYalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
NPUHATBIX PpEIIEeHWH, HO NPH 3TOM ObUIM JOMYyIIEHbI HEOOJBIINE HETOYHOCTH, KOTOPbIE IOCTe
yKa3aHUsl 9K3aMEeHATOpa ObUIM CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIEHKA «xopomIo (7)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U O
CYLIECTBY H3JIaraeT €ro, yMeeT MNPUMEHATh IOJy4YCeHHbIC 3HAHHWS Ha IPAKTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIM JETIAaeT HECYIIECTBEHHbIE OUIMOKH MPH PEIICHUH 3a71a4;

OLIEHKa «XOpoIIO (6)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYIECTBY H3JaraeT €ro, ymeeT IPHUMEHATh IOJy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO [OIyCKaeT
HeOoJIbLIMe OMMOKH B OTBETE U (WJIN) IPH PEILICHUH 3a]1ay;

OLICHKA «XOpomIO (5)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U O
CYLIECTBY H3JIaraeT €ro, yMeeT MPHUMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKH TIpY PEelIeHUH 3a71ad;

OLICHKA «YJIOBJIETBOPHUTENBHO (4)» BbICTABIsAETCS OOy4aromeMmycs, MoKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETO4Hble (OPMYIMPOBKH Oa30BBIX MOHITHH, HAPYLICHUS
JIOTMYECKOM TOCIIEA0BATEILHOCTH B U3JIOKEHUH ITPOrPAMMHOT0 MaTepuaa, €Cy Py 3TOM OH BJIaJeeT
OCHOBHBIMH pazfiesiaMu y4eOHOW MporpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro OOydYeHUsI 1 MOXKET
MPUMEHSATH NOIYYEHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;

OLICHKA «YJIOBJETBOPHUTENbHO (3)» BbICTABIsAETCS OOyd4aromeMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOUHble (OPMYIMPOBKH O0a30BBIX MOHITHH, HAPYLICHUS
JIOTMYECKONW MOCIIEOBAaTeIbHOCTH B M3JIOKEHUH IPOrPaMMHOTO MaTepHaja, He BIaJCIoIeMy
HEKOTOPBIMH pazieflaMi Y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY IPUMEHSTH MOJYy4YCHHbIE 3HAHUA II0
o0pasily B CTaHAAapTHOM CUTyallny;

OLICHKA «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABIAETCS O0ydyaromeMycs, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJAEp)KaHHUS y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX MOHATHI JUCHUIUINHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICGHKA «HEYIOBIETBOPUTENHHO (1)» BhICTaBIsSETCS O0ydaroUIeMycsl, TOKa3aBlIeMy IOJIHOE HE3HaHUE
y4eOHOM porpaMMbl JUCHUTUTUHBI.

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

JuddepeHMpoBaHHBIA 3a4€T MPOBOAMTCS MO HTOTaM TEKyIIeH YCIIEBaeMOCTH M CHa4dH 3aJaHHi,
MPEeyCMOTPEHHBIX IPOTPAMMOH JTIUCIMITIIMHBI, C y4ETOM HaOpaHHBIX 0ukoB 1o BPC.

Bpemsa mpoBeneHus MMCBMEHHOTO 3K3aMEHa COCTaBIISIET YEThIpE aCTPOHOMHUYECKHMX 4daca. Bo Bpems
MPOBEJCHUS MMCbMEHHOTO 3K3aMeHa 00yJaroliecss MOTYT HOJIb30BaThCS TOJIBKO PYUKOH, KapaHAaIlIoM
u Oymaroii.



3. llepeyeHb THUMOBBIX KOHTPOJBHBIX 3aaHUIl, MCHOJb3YeMbIX /AJsl OLEHKH 3HAHMIi,
YMeHUii, HABbIKOB

[TpoMexxyTouHasi aTTecTanusi MO AWCIUIUIMHE <« YPABHCHHS MATeMAaTUYCCKOW (QUIUKHY
ocyliecTBisieTcs B hopMe IK3aMeHa. JK3aMeH MPOBOJIUTCS B TUCbMEHHON U YCTHOM (popme.

[TprMepsl KOHTPOIBHBIX BOIIPOCOB:
1. Kakue ypaBHEHHS HA3bIBAIOT ALUIMNTUYECKUMHU, TUIEPOOTMYECKIMH, TTapabOInIeCKUMU?
2. Kakue mnopsakd MOTYyT HMMETh DJUIMIITUYECKUE U THUIEepOOIMYECKHE YpaBHEHHS C
BEIIECTBEHHBIMH KO3 duIrenramu?
3. Cdopmynupoarh ompezesieHue XapaKTepUCTHUECKOTO HaIpaBIICHUS u
XapaKTEepUCTUUECKON OBEPXHOCTH (XapaKTEPUCTUUECKON KPUBOM).
4. CdopmynupoBaTh TeopeMy O cpeaHem Mo cdepe (Mo 1mapy) il TapMOHUYECKOU
byHKIMn.

ChopmynupoBaTh criadblid MPUHIIUIT MAKCUMYyMa JIJIs1 TApMOHUYECKOW (PYHKIIUU.

CdhopmynupoBath CTpOTruii MPUHIKI MAKCUMYMa Il TAPMOHUYECKOH (DYHKITHH.

CdopmynupoBaTh TeOpeMy 00 YCTpaHUMON 0COOCHHOCTH FrapMOHUYECKON (YHKIUH.

IIpeo6pasopanne KenpBuna u ero cpoiictsa (B R? u B R®).

CBoiicTBa COOCTBEHHBIX YMCEN U COOCTBEHHBIX (DYHKIIMI CHMMETPHUYHOTO OIlepaTropa.

10. KoppeKTHOCTh ITOCTAHOBKH 33/1a4¥ MareMaTudeckoi pusuku (mo Amxamapy). [Ipumep
Anamapa gns ypaBHenust Jlammaca.  [lpumep  Apmamapa ans ypaBHEHHS
TETUIOTIPOBOAHOCTH.

11. Onpenenenue cnaboro peuieHus: KpaeBou 3a/1a4yul AJisi YpaBHEHHUS TEIUIONPOBOAHOCTH U
NPOBEPKA KOPPEKTHOCTH TAKOTO OTIPE/ICICHUS.

12. Onpenenenue ciaboro pelieHrs HayalbHO-KPaeBoH 3a7auu AJisl ypaBHEHUS
TETUIOTIPOBOAHOCTH U MPOBEPKA KOPPEKTHOCTH TAKOTO OMPEICTICHHS.

13. ChopmynupoBaTh NPUHIMI MAKCUMYMa JJIsl yPAaBHEHUS TEIIONPOBOIHOCTH.

14. Knacc enMHCTBEHHOCTH B 3ajade nudpakiuu (Ha MpUMEpe TOJOCH U TOIYIOJIOCH).
Ycnoue uznyuenus 3ommepdennaa.

©CoNo O

4. Kpurepun oneHuBaHus

Ounenka «ommuHo (10)» BeIcTaBisieTcst oOydJaromeMmycsi, €ciM OH II0Ka3al BCECTOPOHHUE,
CHUCTeMaTU3UpPOBaHHbIE, IJIyOOKHEe 3HaHMS Y4eOHOW MporpamMMmbl AMCHUIUIMHBI U yYMEHHUE
YBEPEHHO MPUMEHATh UX Ha MPaKTUKE NpPU PEHIeHHMM KOHKPETHBIX 3a/ady, CBOOOJHOE U
NpaBUIbHOE 0OOCHOBAHUE MPUHATHIX PEIICHU;

oneHka «otTiau4yHo (9)» BBICTaBisIeTCS OOydYalOIIEMycs, €CIM OH IIOKa3al BCECTOPOHHUE,
CHUCTeMaTU3UpPOBaHHbIE, IJIyOOKHEe 3HaHMS Y4eOHON MporpamMMmbl AMCHUIUIMHBI U yYMEHHUE
YBEPEHHO MPUMEHATh UX Ha MPaKTUKE MpPU PEHIeHMH KOHKPETHBIX 3aJad, CBOOOJHOE U
IpaBUIbHOE OOOCHOBaHME NMPHUHSATHIX PEIIEHUH, HO MPH 3TOM OBUIM JIOMYyIIEHbl HEOOJbIINE
HETOYHOCTH, KOTOPBIC OBLIIM CAMOCTOSITEJIHLHO 06Hapy>1<eHH n I/ICHpaBJ'ICHI)I;

OlleHKa «OoTau4HO (8)» BBICTaBIsieTCS OOYy4YaIOIIEMyCs, €CIM OH IOKa3al BCECTOPOHHUE,
CUCTEMATU3UpPOBAaHHbIE, TIYOOKHE 3HaHUS Y4eOHOM mporpaMMbl AMCHUIUIMHBL U YMEHUE
YBEpEHHO MPHMEHATh UX Ha IMPaKTUKE MpPHU peIIeHUH KOHKPETHBIX 3a/ad, CBOOOJHOE U
IpaBUJIbHOE OOOCHOBAHME MPHUHATHIX PELICHUM, HO IpHU 3TOM ObUIM JONYILIEHBl HeOOoNbIIne
HETOYHOCTHU, KOTOpBIE TIOCIIE YKa3aHUs HK3aMeHaTopa ObUTH CAMOCTOSITETILHO UCTIPABIIECHBI;
OLICHKa «Xopomro (7)» BBICTABISIETCS OOydYarOMIEMYCs, €CIM OH TBEpAO 3HAeT MarepHal,
IPaMOTHO U IO CYILECTBY MU3JIaraeT €ro, yMeeT IPUMEHSTh [10JIyY€HHbIE 3HaHWsI Ha TPaKTUKE, HO
JO0IMYCKA€T HETOYHOCTH B OTBETC HJIN ACJIACT HECYIICCTBCHHEBIC OIINOKHU IIpu pCUICHU N 3aaa4,
oueHka «xopomo (6)» BeIcTaBiseTcss oOydaromieMycs, €CIM OH TBEpAO 3HAeT Marepual,
TpaMOTHO U IO CYHICCTBY M3JIaract €ro, yMe€T NIPUMCHATH IMOJTYYCHHBIC 3HaHWA HAa IIPAKTHKE, HO
JI0ITycKaeT HeOobIIre OMIMOKY B OTBETE U (MJIM) IPU PELICHUH 33/1a4;



OllcHKa «xopomro (5)» BbICTaBIsIETCS OOydYAlOMIEMYCs, €CIM OH TBEpAO 3HAeT MarepHal,
IPaMOTHO U 1O CYIIECTBY M3JIaraeT €ro, yMeeT NpUMEHSTh MOJIyYCHHbIC 3HAHUS Ha MTPAKTHKE, HO
OTBEYACT HEYBEPEHHO U (WJIM) JIOMTyCKAeT OUIMOKY MPH PELICHUH 337134,

OLICHKA  «yJIOBJECTBOPUTENbHO  (4)»  BBICTaBIseTCS  OOydYaloLIeMycs,  IOKa3aBLIEMY
(dparMeHTapHBIl, pPa3pO3HCHHBIH XapakTep 3HAHUM, HETOYHBIE (HOPMYIUPOBKH 0a30BBIX
NOHATUH, HApyIICHUs JIOTUYECKOM TMOCIEIOBATEIbHOCTH B HW3JIOXKEHUU IPOrPAMMHOIO
Marepuaia, €ClIM MHpU ATOM OH BIIAJIECT OCHOBHBIMU pa3/eliaMH y4eOHOW IpOrpaMMmbl,
HEOOXOJUMBIMU JUISL JalbHEeHmero oOydyeHHss U MOXKET NPUMEHATH IMOJyYeHHbIC 3HAHUS T10
o0pasily B CTaHIapTHOI CUTyaluy,

OLlCHKa  «yaoBieTBoputenbHO  (3)»  BhICTaBisercss  oOydaromieMycs,  IOKa3aBLIEMY
(dparMeHTapHBI, pPa3pO3HCHHBIH XapakTep 3HAHUH, HETOYHBIE (HOPMYIUPOBKM 0a30BBIX
NOHATUH, HApYIICHUs JIOTUYECKOM TMOCIEIOBATEIbHOCTH B HW3JOXKEHUU IPOrPAMMHOIO
Marepuana, He BIAJCIOIIEMy HEKOTOPBIMH pa3feiaMy y4eOHOW IMpOorpaMMbl, HO YMEIOIIEMY
OPUMEHSATH MOJyYSHHbIE 3HAHUS 110 00pasily B CTAHIAPTHOW CUTYallUH;

OLICHKA «HEYIOBJICTBOPHUTEIbHO (2)» BBICTABIACTCS OOY4YaAIOIIEMYCsi, KOTOPbIH HE 3HAaeT
0O0JIbIIEH YaCcTH OCHOBHOT'O COJCPKAHUS YyUeOHOM MpOorpaMMbl JUCUUIUIMHBIL, JOIMYCKAeT TpyobIe
omMOKH B (OPMYIMPOBKAX OCHOBHBIX MOHSITUH IUCHUIUIMHBI M HE YMEET HCIOJIb30BaTh
MIOJTyYCHHBIC 3HAHUS MPH PEIICHUH THUITOBBIX MPAKTHYECKUX 33/1ad;

OLICHKA «HEYAOBIETBOPHUTENbHO (1)» BBICTABISETCS OOydYaromEeMycs, IOKAa3aBLIEMy IOJIHOEC
HEe3HaHHWEe y4eOHOW POTPaMMBbl JUCIUATUIHHEL.

5. MeToauyeckue MaTepuaJbl, oNpeaesiiomue Nnpoueaypbl oleHMBAHUA 3HAHUH, YMEHUIA,
HABBIKOB M (MJIM) ONbITA JeATEJIbHOCTH

HpI/I IMPOBCACHUU INUCHbMCHHOI'O 3K3aMCHa o6yqafomeMyc;1 MpeaoCTaBJIACTCA _4
ACTPOHOMHYCCKHX Yaca.

[Ipu mpoBeseHUM YCTHOTO 3K3aMeHa OOydaromemycs MpenoCTaBiIseTcsi 1 acTPOHOMHYECKHH
yac_ Ha moArotoBkKy. Ompoc oOydaromierocs mo OWiIeTy Ha YCTHOM JK3aMEHE HeE JOJDKEH
IIPEBBIIIATH JIBYX ACTPOHOMHYECKUX YaCOB.

Bo Bpems mpoBeneHus 3K3aMeHa OOydYaroluecs MOTYT IOJb30BaThCSl TOJIBKO MPOTpamMMoOin
JUCLUTIIIUHBI.



ITpuMepbl KOHTPOJILHBIX 3a/IaHUIA

. OnpenienmuTh TUI ypaBHEHUs ¢ KOMILIEKCHBIMEU KO3 duiimenTamu

oy + Puy = Uyy +1uy, —u, o, € C.

. Haiitn obactb equncTBeHHOCTH JUId 3aa4u Kot

Uyy = 4y, T,y € R,
Uly=o = uo(2), uyly=0 = w1 (x), x € [1,3].

. Haiitu obactb CINHCTBEHHOCTHN JIJIA Ha‘{aﬂbHO-KpaeBOf/i 3a /a1

Uyy = Mg, T ER, y >0,
U’|y:0 = Uo(l’), Uy’y:() = Ul(l‘), LS [073]’
u|a::0 = So(t)v te [07 1]

. okazarnb, uto ;14 3aaun Ko

Uyy = Ugy $ay€R7
uly—o = 2+/|x|, uyly—0 =0, z € R,

dbyuxiws u(z,y) |z — y| + \/ |z + y| aBagercsa eMHCTBEHHBIM
CJIa0BIM peITeHuEM KJIacca C’ )

. Haitru HeO6XO,ZLI/IMOe 1 JOCTATOYHOE YyCJIOBUE Pa3pEHINMOCTHU 3a/a9U Kormm

Uyy = 4y, T,y € R,
u‘y=2x = 90(7")7 uy|y=0 =0, z €R,

U YCTAHOBUTDH OOIMUII BUJI PEIIeHUS ITON 3a/1a4U B CJIy4Yae BBIITOJHEHUS
HallJeHHOI'0 yCJIOBU.

. Haiiru penrenue 3a1a9u1 Komm U1 YpaBHEHW A TEIIJIOITPOBOJIHOCTUA

Up = Uz, TER, 0<t<1/4,
u\t:():emz), x € R.

. Pemurs 3amauy Itypma-JIlnysuiia

X" =\X, z€(0,1),
X(0) = X'(1) — X(1) = 0.

. Pemmmts 3amaqy ltypma-Jlmysuminnsa

X" =XX, z€(0,1),
X'(0) = X'(1) + X(1) = 0.



9. Haiitu Kjacc e IMHCTBEHHOCTH JIJIS 3a/1a9u JTU(DPaKIIT

Upy + Uy +u = f(z,y), >0,y € (0,7),
uy‘y=0 = Uy|y=7r =0, ulp=0 = ¢(x), > 0.

10. Haiitu xacc euHCTBEHHOCTH IS 381841 I paKIun

Upy + Uyy + 2u = f(z,y), >0, ye (0,7),
Ulyeo = Uly=r = 0, Uz|seo = @(z), T > 0.

11. Pemmrh Hav9aIbHO-KPaEBYIO 318y

82014u

_ —t
Ut = oo +e 'sinx, z € (0,m), t >0,

82mu o 82mu m = 0’ ceey 10077 t 2 07

Ox2m xzo_ Ox2m r=m"

Uli—o = sinz, z € [0, 7.

12. B kpyre Q = {(x,y) € R*: 2 + y* < 1} pemurs 33121y Jupuxie
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«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

[elielle] o) le]
|
WWw|o|lo

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

[EEN
o

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




«COI''TACOBAHO»
[IpopekTop no yueOHOU paboTe U FKOHOMUYECKOMY Pa3BUTHIO

A.A. Boponos
« » 2019

BaﬂHLHO-peﬁTHHFOBaH CHUCTEMA O CHKH 3HAHMM CTYACHTOB

JuctummHa: YpaBHEHUS MaTeMaTHIeCKON Gu3nku, 3 Kypc, 6 cemecTp, SK3aMeH.

Kadenpa: Beiciieli MaTeMaTUKH

]

Buanl 3anaTui Cymma 0as110B

KonTtpoasnas padorta Ne 1 o caade 1 3aganus 0-9
KontponbHas padora Ne 2 1o cmade 2 3agaHus 0-9
3amanue Ne 1 0-3
3amanue Ne 2 0-3
0-3
0-3

IIpoBepka TEOpETHUECKUX 3HAHUN
PaboTta Ha cemuHapax

©|N|o| 0 WM

[TucemenHas paboTa 0-30
HToroBelii KOHTPOJIb. DK3aMeH (YCTHBINA OTBET) 0-60
HUTOI'O 0-120

Cymma 6auioB ) MpOMEKyTOYHOM aTTeCTAI[H BEIYUCIIACTCS 110 popMyIie

Y =>1+>2+>3<120,tme ) 1- 3a paboty B cemectpe, (0<)1<30); ) »- 32 MUCbMEHHYIO
paboty; ) o= 3K, 1<K<10, K-ouenka 3a nuceMennyto paboty. Eciu nuceMenHas pabota
Hanucana Ha 0 6amnos, To ) 2=0. )'3- 3a ycTHBIN 9k3ameH; Y 3= 6-n, 3<n<10, rae N-oleHka
3a ycTHBIN 3k3ameH. Eciu N=1 nim 2, To uTOroBas oleHKa COBIaAaeT ¢ N, MPH 3TOM ) 3
HE BBIYUCIISIETCS.

CooTBeTCTBHE OLIEHOK UTOTOBOM aKaJeMHUYECKOM yCI€eBa€MOCTHU 6&HHBHO'pCﬁTHHFOBOﬁ
CHUCTCMEI.

Banner BPC OneHkn

112—- 120 10

103-111 9 OTJIMYHO

94 —102 8

85— 93 7

76 — 84 6 XOpOIIO

67 — 75 5

54 — 66 4

41 — 53 3 YJIOBJICTBOPUTEIIEHO
28 — 40 2

0 - 27 1 HEYJIOBJICTBOPHTEILHO

Pernamenr npunstus moMamHMx 3agaHuii M [IPOBENEHHMS OK3aMeHa OIPENENAETCS
«[lonoxeHneM O TEKyIIEM KOHTPOJIE YCIEBAEMOCTH M MPOMEXKYTOUHOM aTrrectaluu
CTYJEHTOB Ha Kadeape BhICIIEeH MaTeMaTUKU».

3aB. kadempoii I'.E. BanoB




