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: KoMmnbroTepHbI€ TEXHOIOIUU U BBIYUCIUTENbHAS TEXHUKA

®usrex-mkoia Pannorexuuku n Kommneiorepasix TexHonoruii
kadeapa BbICIICH MaTeMaTUKN

Kypc: 3
KBaJIMpUKALS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 6 (BECCHHHI) - DK3aMEH

AynuropHbIX 4acoB: 90 Bcero, B TOM 4HCIIE:
JeKnuu: 45 gac.
ceMuHapsl: 45 vac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrenbHas padora: 105 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 225, Bcero 3ad. e1.: 5
KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy coctaBuiu:

B.U. 3y6oB, a-p pusz.-mar. Hayk, mpodeccop
T.B. MuxaitnoBa, kauj. (pu3.-MaT. HayK, JOIECHT

[Iporpamma obcyxneHa Ha 3acefanuu kKadeapsl Beiciieid maremaruku 21.05.2020



AHHOTANMA

B kypce paccmarpuBaroTCsl KIIIOYEBBIE INOHATHS W METOIbl JUCLHUIUIMHBI « YpaBHEHHMsS MaTeMaTHUYeCKOH
¢uzukn». OCHOBHOM Lenbio sBIsieTcs GopMUpOBaHUE 0a30BBIX 3HAHWN, YMEHHN UM HAaBBIKOB HCIIOJIB30BaHUS
CTaHAApPTHOTO MAaTEMAaTH4eCKOro armapara, NpeIHa3HaueHHOTO Ui ONUCAHUS (HU3HMUECKUX MPOLECCOB,
3aBHCALINX OT ABYX U OoJsiee yucia nepeMeHHbIX. [Ipexne Bcero BBOAUTCS OCHOBHOE JUIsl Kypca Onpee/icHHe
JTUHEHHBIX An(pdepeHInanbHbIX YPaBHEHUH ¢ YaCTHBIMU MPOM3BOIHBIMHU BTOPOTO IMOPSIIKA M ONpeeisieTcs
noHatue pemeHus. OnpenensioTcss TUNBI  ypaBHEHWH (  DJUIMNTHYECKHE, THUIEpOONIMYECKHEe U
napabonuueckue, ynpTparunepbonuueckue). PaccmarpuBaercss 3amada  Komm  is ypaBHEHUS
TEIUIONPOBOAHOCTH. A Takke 3amada Komwm nas BOJHOBOro ypaBHEHHS B Cllydyae OIHOW, JBYX M TpPeX
[IPOCTPAHCTBEHHBIX IIepeMeHHbIX. Mccnenmyercss paclnpocTpaHeHHME BOJH B cilydae TpeX M JBYX
MPOCTPAHCTBEHHBIX TEpEeMEeHHbIX. Psin  nexkumit MOCBSIIEH CMEIIAHHBIM KpaeBbIM 3a7adaM st
napabonuueckux ( ciyyal ypaBHEHHs TEIUIONPOBOAHOCTH) M rumepOoinudeckux ( ciaydaidl BOJHOBOTO
ypaBHEHHS), B YACTHOCTH IOCTPOCHUIO pemieHnd MetopoMm Dypne, a Takxke o0ocHOBaHHIO MeTona Dypee.
OtnenbHas TeMa Kypca 3TO TapMOHMYECKHe (DYHKIMHM M UX CBOMCTBAa. A Takke OCHOBHbBIE KpaeBble 3a/auH (
3agaya [dupuxne u 3amada Helimana) nnst ypaBHeHMH syumnrtuueckoro tuma ( ypaBHeHu#d Jlammaca u
[Tyaccona)

I'maBHOW menpl0 Kypca cleAyeT CYUTaTh BBEICHHE B KIACCHYECKHE IMOAXOABI K KIIACCHYECKHM 3ajjadyaM
MaTeMaTU4eCKou (PU3UKU, KOTOPHIC

BOCIIPUHHMMATh CKOpee Kak Hambojiee MPOCTHIC W TOHATHBIE 00pasibl M NPUMEpPHI, Ha KOTOPHIE MOXXHO U
HY)KHO OpPHECHTHPOBAThCS HCCIICAOBATEII0, CTABSIIEMy W PEIIAIOIIEMy aKTyalbHbIC 3a/ladll COBPEMEHHOM
MaTeMaTH4ecKON QU3UKH.

JUis yCHEIIHOro yCBOEHMs Kypca CIIyLIaTeNlro eJarelbHO 3HaTh W BIAJETh OCHOBaMHM Maremaruieckoro
Ananmza, uddepenunanbHpix YpaBHEHUH, a Taxoke JIuHeiHo# Anreopsl.

1. leau u 3apauu

eap AUCUMNIMHBI

KoHeyHO#l 1enpl0 TUCHMIUIMHBI «YpaBHEHUS MareMaTHYecKol (DU3MKW» SBISETCS (POPMUpPOBAHUE
0a30BBIX KOMIIETCHLIMII BMECTE C JIeXKAlIUMH B WX OCHOBE 3HAHMUSAMH, YMEHHMSMH U HaBBIKAMU
UCTIONIb30BaHMsI CTAaHAApPTHOTO MAaTeMaTH4YeCcKOro ammapara, IpeJHa3HAYeHHOTO Ui ONHCAHHs
(bU3MUECKUX MPOLECCOB, 3aBUCSIINX OT ABYyX M OOJNbILIEro yucia nepeMeHHbIX. Kak mpasuio, Takue
MPOLIECCHl OMUCHIBAIOTCS AU PEpEeHINATEHBIMI YPaBHEHUSIMHI B YacTHBIX MPOM3BOAHBIX. W XOTS B
HanOolee WHTEPECHBIX CIIy4dasX ypaBHEHHUS OKAa3bIBAIOTCS HEIMHEHHBIMM, IMPOCTEHIINH MHyTh K
MOCTPOCHHUIO TEOPHU Ja)Ke HEIMHEHHBIX YpPaBHEHHH B YAaCTHBIX INPOU3BOIHBIX BTOPOTO W Ooiee
BBICOKOTO MOPSIIKA HAYMHAETCS C JIMHEApH3allui TaKUX YpaBHEHWH. B CBs3M ¢ TeMm, 4yTO BBEIEHHE B
TEOPHI0 KBAa3WJIMHEHHBIX YypaBHEHUH B YACTHBIX MPOM3BOJHBIX IE€PBOTO MOPSJAKAa BOLUIO B
MPEIIECTBYIONUI Kypc OOBIKHOBEHHBIX au(depeHIInanbHbIX YpaBHEHUH, 00Ias Ieib BBOJHOTO
Kypca B 0a30BbIii MaTeMaTHYECKHi armapar ONMWCAHUS MHOTOMEPHBIX (DU3MYECKHX MpPOLECCOB
TPAJULMOHHO CBOAUTCA K U3YYCHHIO METOJOB pEIICHHS KOPPEKTHO MOCTaBICHHBIX 3ajad
MareMaTH4eckoil (u3nku, cHOpMyTMpOBaHHBIX KaK 33Jaud C HAYaJbHBIMH, KpAaeBBIMH H
HAa4YaJIbHO-KPACBBIMM YCIOBUSIMH Ul JIMHEHHBIX Jau(QepeHInalbHbIX YpPaBHEHUH B YaCTHBIX
MPOM3BOIHBIX BTOpOro mopsinka. [Ipw 3TOM ypaBHEHUs MOpsAKa BBIIIE BTOPOrO, Kak IPaBHIIO,
OCTalOTCA 3a MpeJeslaMy CTaHJapTHOTO BBOJHOTO Kypca, HEB3Mpas Ha MX BAKHOCTh, HAIIPUMEp, JUIL
MEXaHUKHU CIUIOIIHBIX CPell U TEOPHH YIPYTOCTH. [TaBHOW LIENbI0 TaHHOTO BBOAHOTO Kypca SBIISIETCS
OCBOCHHE OCHOBHBIX KJIACCHYECKHX TIOAXOAOB K pELICHHI0 KOPPEKTHO IIOCTABIECHHBIX 3ajad,
UCTIONB3YS TIPU STOM KaK aHAJIUTHYECKUE METOJIBI PELICHUS, TOTIOJTHEHHBIE JJIEMEHTAMH COBPEMEHHBIX
METOJIOB, TaK M KaueCTBEHHbIC METO/bl AHAJIN3a UCKOMBIX PEIIEeHHH, TPUMEHUMBIE ke TOT/a, KOrna
aHAJMTUYECKUI BHJ] CaMUX pEIICHWH He M3BeCTeH. PemaeMbie B Kypce KIACCHUSCKUMH METOJaMU
KOHKPETHBIE KJIACCHYECKHE 3a/1a4Hl He ClieyeT BOCIIPMHUMATh YUCTO YTUINTAPHO, KaK PEIICHNs HEKUX
3a7a4, KOTOpBIE K 4YEeMy-TO MOXKHO, a K YeMY-TO W HeJb3s MPUIOKUTh HEIMOCPEICTBEHHO.
OcHoBononararomieil MOTHBallMell JaHHOTO Kypca CIeIyeT CYUTaTh BBEICHHE B KIIACCHUECKHUE
MOAXO/BI K KIIACCHYECKUM 33/1auaM MaTeMaTU4eCcKON (H3HKH, KOTOPBIE CIIEAYET BOCIIPUHUMATH CKOpEe
Kak HauOojee MpOCThIE W TMOHATHbIE O00paslbl W MHpPUMEpHl, Ha KOTOPhIE MOXHO U HYXHO
OPHEHTHPOBATHCS MCCIIEOBATENI0, CTAaBSIIEMYy M PEUIAIONIEMYy aKTyajbHBIC 3a/ladll COBPEMEHHOM
MaTeMaTH4ecKor QU3UKH.

3agaun AU COMIIHHBI
OcBOMTH BCE ATAIIBI PEIICHHS 337a4l MaTeMaTH4eCKON (PM3UKH MO TIOJIHON CXeMe:



«KIaccuuKaIms 3a7ja4u — aHAITU3 KOPPEKTHOCTH MMOCTAHOBKH — BEIOOP IMOAXOISINETO aHATHUTHYECKOTO
METOJa PeUIeHUs] — PElIeHre 3a/laud — aHaJM3 HalWJeHHOTro pemeHus». OCBOUTH TaKKe BCE ITalbl
aHanm3a 3a7a4u MaTeMaTHIeCKON (PMU3MUKH 00IIEero BU/a M0 HEMOTHOM CXeMe:

«KJIacCUUKAIMS 33/1aud — aHaJlM3 KOPPEKTHOCTH TOCTAHOBKM — Ka4eCTBEHHBIM aHAIM3 CBOWCTB
HCKOMOTO PELICHUS» B Ccllydae, Korja 3ajada He NOAJAeTCsl aHAIUTHYECKOMY PEIICHUIO B SBHOM BUJIE,
YTO JIJIsl yPABHEHHI B YaCTHBIX MPOU3BOIHBIX SIBIISIETCS CKOpee OOIIMM MPAaBUIIOM, YeM HCKIIOUCHUEM.
Ha mpaxTtuke Takodi aHanmW3 TO3BOJSET OBICTPEE OMPENCIHUTH IMPABHWIBHOE HAINpaBIEHUE IOWCKA
KaKHX-TMO0O HMHBIX CPEJICTB pEIICHUsS 3a/1a4yd, MOMHMO AaHAJIWTHYECKHX, TAaKWX, HampuUMmep, Kak
MPUOIIKEHHBIE U YUCIICHHBIE METOBI, XOTS U OCHOBAHHBIX Ha Kypce YM®D, HO BBIXOIANIUX 32 €ro
TPaJUIIOHHBIE PAMKH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

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

YK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBHUS IO PELICHUIO 3a1a9l

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

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

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

YK-6 CriocoOeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEAIN30BBIBATH TPACKTOPHUIO
caMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CrnocobeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NESITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a1ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJNB30BaTh NMEIOLIUICS OIBIT B
COOTBETCTBHUH C 3a/1a4aMU CaMOPa3BUTHS

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

B pe3ynbrare ocBoeHUS JTUCIUIUTHHBI 00y4Yaroninecs J0KHBI

3HATb.

YMETB:

- OCHOBHBIE THITBI JU(PepeHINaTBHBIX YPAaBHEHUH B YACTHBIX POU3BOAHBIX;

- OIIpEeleJIEHUE XapaKTepUCTUUECKON IIOBEPXHOCTH;

- OCHOBHBIE KpaeBble 3a/aud ISl ypaBHEHHH THIepOOJMYECKOro THIIA, NMapadOJMYecKOro THIIA,
UIMITUYECKOTO TUIIA;

- ¢opmynsl Hanambepa, Ilyaccona, Kupxroda pemenns 3agaun Koy 111 BOTHOBOTO ypaBHEHUS;

- TIPUHIMIBI MaKCUMYMa JUIsl TapabOoINYeCKUX U SJUTUNTHYECKUX YPaBHEHHIA;

- Meron dypbe MOCTPOEHUS KIACCUYECKHUX PEIICHHH HA4aJbHO-KPAaeBBIX 3alad s ypPaBHEHHS
TEIUIOIPOBOAHOCTH U BOJTHOBOT'O YpaBHEHMUS;

OCHOBHBIE CBOWCTBA TApPMOHMYECKUX (DYHKIIMIA;

tdopmyny Ilyaccona pemenust 3aauu Jupuxie nis ypaBHenus Jlamnaca B mape;

tdopmyny Ilyaccona pemenust 3anauu Helimana nns ypaBuenus Jlamaca B mape.

OTpeeNsATh TN Au(PepeHINAIBHBIX YPAaBHEHNH B YaCTHBIX MPOU3BOIHBIX; IPUBOJUTH YPAaBHEHUS
2-ro MopsiiKa ¢ MepeMEeHHBIMU KO (HUIIMEHTAMHU K KAHOHUYECKOMY BUIY;

- pemath METOAOM XapakTepucTuk 3azaun Komm u ['ypca s runepOoanueckoro ypaBHEHHs Ha
IJIOCKOCTH;

pelaTh CMEIIaHHbIE 3a1a4X Ha [10JIyOCH Ul OJHOMEPHOIO BOJHOBOIO yPaBHEHMUSI,

pematk 3amady Komm st BOTHOBOTO YpaBHEHUS;

pears 3agady Ko i ypaBHEHHS TEIIONPOBOIHOCTH;

- NPUMEHATH MeTol Pypbe MpH PEeIIeHUN CMELIaHHbIX 3ajad JUIsl BOJTHOBOIO YPaBHEHUS U yPaBHEHHUS
TEIUIOIPOBOAHOCTY;

- pemiath KpaeBble 3a/1auu sl ypaBHeHUs [lyaccoHa B KpYrOBBIX M HIAPOBBIX 00IACTSIX.

BJIAJIETh:



- METOAAMH W TIOAXONAMH TEOPUM YPABHEHHH B YaCTHBIX INPOU3BOAHBIX, OPUEHTHPOBAHHBIMH Ha
pelIeHne MUPOKOTro Kpyra NPUKIAJHbIX 3a/1a4 B 00JIaCTH MEXaHUKH, (PU3UKU U SIKOHOMUKH U JIp;

- 3HAHMSAMH, YMEHMSAMU M HAaBBIKAMH, MPHOOPETCHHBIMH B XOJ€ MW3YyUEHHUS Kypca YpaBHECHHUI
MaTeMaTHYeCKOM (HU3UKH, TO3BOJIIONIMMU KOPPEKTHO (opMyIupoBaTh M peliaTh KpaeBble U
HayaJbHO-KpaeBble 3aJa4M, BO3HMUKAIOIIME MPH MaTeMaTHYeCKOM MOJCIUPOBAHUM peajbHBIX
MPOLIECCOB B paMKax pa3IMYHbIX 001acTel HAyKN M TEXHHUKH.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Faplvv[om/meCKHe byHKIIMM W HX 6 4 12
CBOWCTBA.
2 3anaua Komm a5 BOJTHOBOTO ypaBHEHHUSI. 7 11 23
3 3anaua Ko IS ypaBHEHUS 6 6 12
TEIUIOIPOBOAHOCTH.
4 Knaccudukarus ypaBHEHUH. 6 ’ 3
XapaKTepUCTUKH.

Meton @ypbe pemieHHs] CMELIaHHBIX
5 3ajad JJig  BOJHOBOTO YypaBHEHUS U 6 11 26
YpaBHEHUS TEIIONPOBOJHOCTH.

Ob6nactn BHemHero tuma. KpaeBble
6 3ajaun  Juid  ypaBHeHuMa Jlammaca B 7 5 12
00nacTsAX BHELIHETO THUIA.

Pewienne 3amaun Jupuxie u 3agadu

7 Heiimana gmna ypaBHenus Jlamaca B 7 6 12
Kpyre U B Iape.

Nroro yacos 45 45 105

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopaepxaHue TUCHUTLTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)
1. FapmMoHnYeckue QyHKIUK U UX CBOWCTBA.

lapmonnueckue ¢ynknun. @dyHmameHTanbHOoe penieHue ypaBHeHusi Jlammaca. [loTeHnmanmsi
mpoctoro W ABoHHoro  cioeB. OObeMHBIH  (HPIOTOHOB)  TOTeHHMad.  beckoHeuHas
nuddepeHIpyeMocTh rapMoHndecknx ¢yHkuui. Teopembl o cpeaneM. Teopema o0 ycTpaHeHUH
ocobenHoctu. [Ipuanun makcumyma. Teopema JlnyBus.

2. 3amaua Komu a5 BOJTHOBOTO ypaBHEHHSI.



BonHoBoe ypaBHeHHEe B ciydyae JBYX M TpeX IPOCTPAHCTBEHHBIX IepeMeHHBIX. [lmockue
XapaKTePUCTUKH BOJHOBOTO ypaBHEHUS, cBeTOBOM KoHycC. [locTanoBka 3amgaun Komm. 3amaua Ko
JUI  BOJIHOBOTO ypaBHeHHMA. HeoOXoaumble yCiOBUSL Al CYLIECTBOBAaHHMS PELICHUS. 3aKOH
COXPaHEHMS SHEPTUU U €AMHCTBEHHOCTH perieHus 3aaaun Komm. CyniecTBoBaHUE peIleHHs 3a/1a4u
Komm B cnmywasix Tpex mpocTpaHCTBEHHBIX mepeMeHHbIX (popmyna Kupxroda). CymectBoBanue
pemeHus 3a1aun Ko B ciryyae JByX IpOCTPaHCTBEHHBIX IepeMeHHBIX (popmymna Ilyaccona, meton
cnycka). HenpepbiBHas 3aBUCUMOCTh PELICHUS OT Ha4aJbHBIX (DYHKIHH.

PacnipocTpaneHue BOJH B Ciiy4ae IBYX M TPEX HMPOCTPAaHCTBEHHBIX nepeMeHHbIX. O nuddys3uu BoiaH
B ClIy4ae JABYX NPOCTPAHCTBEHHbIX MEPEMEHHBIX.

3. 3apava Komwu 11 ypaBHEHHS TETITIONPOBOAHOCTH.

3amaua Komm g ypaBHeHMs TeruionpoBoaHOCTH. HeoOxommmble ycinoBus Ui CYLIECTBOBaHHS
peueHus. PyHAAMEHTAIbHOE PELCHUE YPaBHEHUS TEIJIONPOBOJHOCTH. EAMHCTBEHHOCTh pelleHus,
OTPaHUYEHHOTO B KaXJOW XapakTepucTudeckod moinoce. Kiacc eauHCTBEHHOCTH THXOHOBA.
Pemenne 3amaum  Komm  ams  OJHOPOJHOTO — ypaBHEHMS — TEIUIONPOBOAHOCTHU-(PopMyIna
[lyaccona.beckoneunas nuddepenuupyeMocts pemenus. [lpuHuun makcumyma. HenpepbiBHas
3aBUCHMOCTD PELIeHUs OT HadalbHON QyHKIMU. OTCYTCTBHE HENPEPHIBHON 3aBUCUMOCTH PEILICHUS
3agaun Komm nmst ypaBHeHuUs1 «00OpaTHON TEIJIONPOBOIHOCTHY (IpuMep Axamapa).

4. Knaccudukanus ypaBHeHUH. XapaKTePUCTUKH.

Huddepenumanbaple ypaBHEHMS B 4YaCTHBIX NPOM3BOAHBIX. JIuHeWHbIe auddepeHranbHbIe
ypaBHeHus. Knaccuduxarys ypaBHEHUI BTOPOTo MOpsIKa.

XapaKkTepuCTUKW ITMHEWHBIX ypaBHEHHWH BTOporo mopsiaka. OObIKHOBEHHOE IuQQepeHIranbHoe
ypaBHEHHE ISl XapaKTEPUCTHK B JIBYMEPHOM Cilydae. XapaKTepUCTUKHA BOJTHOBOTO ypaBHEHHUSL.
BonHoBoe ypaBHEHHE B ciiyyae OJHOM mpocTpaHCTBEHHOUW mepemenHou. [TocranoBka 3amaun Ko
(B 4acTHOCTH, JIOKaJIM30BaHHOW 3anaum), popmyna Jlamambepa. O6macTh 3aBUCUMOCTH PEIICHUS
3agaun Komm. HenpepbiBHas 3aBUCHMOCTD pelieHus OT HadaibHbIX (pyHKOmid. [Ipumep oTcyTcTBuUs
HETpephIBHOM 3aBUCUMOCTH B ciiydae ypaBHeHus Jlamnaca (mpumep Anamapa).

5. Meron ®yppe pelleHHs CMELIAHHBIX 3aJad M BOJHOBOI'O YpaBHEHHUS M YpPaBHEHUS
TEIJIONIPOBOAHOCTH.

CMmemranHasi 3ajaya IJii OIHOMEPHOTO YPaBHEHHS TEIUIONPOBOAHOCTH Ha KOHEYHOM OTPE3KE.
Heob6xoauMele ycioBusl pa3pelIMMOCTH 3afadn (YCJIOBHS IVIAJKOCTH IIPAaBOM 4YacTH YpaBHEHHS U
HAyaJIbHON W rpaHWYHBIX (QYHKLUUN M yCIOBHA MX cortacoBanus). [IpuHIMI MakcuMyMa M Teopema
eIMHCTBEHHOCTU. Teopema O HEempephIBHOW 3aBUCHMMOCTH PELICHUS OT HAa4ajdbHOM M I'PAaHMYHBIX
(GyHKUIUH.

Merton ®ypbe n0Ka3aTeNbCTBA TEOPEMBI O CYIIECTBOBAHUH PELICHHUS.

CwMmenranHas 3a/1a4a JJisl OHOMEPHOT'O BOJIHOBOTO YPaBHEHHUSI Ha KOHEYHOM oTpe3ke. HeoOxoaumebie
YCIIOBHUSL Pa3peIiuMOCTH 3a1auu (YCJIOBHMS TIAJKOCTH HPAaBOW YacTH ypaBHEHUS M HA4aJIbHBIX U
IpaHUYHBIX (YHKUMH M YCIOBUS HMX corlacoBaHus). Teopema €IMHCTBEHHOCTH M Teopema o
HeTIPepbhIBHON 3aBUCUMOCTH PELICHUS OT Ha4alIbHBIX (QYHKIMH (3aKOH COXPAaHEHUS SHEPTHN).

Merton ®ypbe n0Ka3zaTenbCTBa TEOPEMBI O CYIIECTBOBAHUU PELIEHHUS.
6. O6nactu BHemHero tuna. Kpaesble 3agaun ai1st ypaBHenus Jlamnaca B 001acTSX BHEIIHETO THIIA.

Ob6nactu BaemHero tumna. [IpeobpazoBanue nHBepcuu u ero cpoiicta. IIpeobpazosanue Kenbpuna.
PerynsipHocTh TapMoHMuYeckol QYHKIMM Ha OECKOHEYHOCTH. [IpHUHIMII MakcumMyMma JJist
rapMOHUYECKON (DyHKIIMK B OOJIACTH BHEIIHETO THUIIA.

3amaua Jupuxne s ypaBHeHus Jlammaca B oOmactu BHemiHero Tuma. HeoOxomumelie ycrnoBHS
pa3peluMocTy 3a1a4u. TeopemMa eqMHCTBEHHOCTH pelieHus. Teopema 0 HellpepbhIBHOM 3aBUCUMOCTH
pemieHusi OoT rpaHuuHON (yHKuuMu. Pemenue 3amaun [Jupuxne ans ypaBHeHus Jlammaca Bo
BHEIIHOCTH 11apa -popmyna [lyaccona.

7. Pewenue 3anaun Jupuxite u 3anaun Helimana 11 ypaBHeHus Jlaruiaca B kpyre U B ape.



3anmaua [Qupuxne mia ypaBHenus llyaccona B orpanmueHHoi obnmactu. Heobxomumele ycnoBus ee
paspemuMocTy. EIMHCTBEHHOCTh pEIIEHUs; HENPEPbIBHAS 3aBUCHMOCTb PELICHUS OT IPaHUYHOMN
¢ynkuuu. Pemenne 3agaun Aupuxie mia ypasHenus Jlamnaca B mape-dopmyna [lyaccona.

3amaua Heiimana anst ypaBHenus [lyaccona B orpaHmueHHON obOmactr. HeoOxomumbie ycIoBHs
paspemmoctu. Teopema 00 obmem Buzae pewmeHus 3anadd. Pemenwe 3amaun Heiimana s
ypaBHeHus Jlamiaca B mape.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

CranpaptHas yueOHasi ayIuTOPHSL.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
Muxaiinos, B. I1.
Jlexuu o ypaBHeHUsIM MaTemaTnueckor ¢pusuku [Teker] : yue6. mocobue : pek. Yuel.-MeTox.
coseroM MOTH / B. I1. Muxaitnos .— M : @usmariut, 2001 .— 206 c. — (Jleknuu kadeapsl BeICHIeH
maremaruk MOTH). - bubnuorp.: c. 202-203. - [Ipeam. ykas.: c. 204-206. - 10003k3. - ISBN
5-94052-026-X) .

Muxaiinos, B. I1.

COopHHK THIIOBBIX 3a]1a4 10 Kypcy "YpaBHeHust Mmaremaruueckon pusuku" [Teker] : yueb. mocobue
it By3oB / B. I1. Muxaiinos, T. B. Muxaiinosa, M. U. [l1abynun ; M-Bo oOpa3zoBanus u Hayku Poc.
Oenepanun, Mock. ¢pu3.-texs. uH-T (roc. yH-T .— M. : U3n-Bo M®TH, 2007 .— 128 c. - 800 »k3. -
ISBN 5-7417-0206-6.

COopHUK 33124 110 ypaBHEHHSIM MareMarndeckoi Gpusuku [Teker] : yue6. mocodue 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 u3 cetu MOTN).

Bnaagumupos, B. C.

VYpaBuenust matemarudeckoit ¢pusuku [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. - [ISBN 5-9221-0310-5 (8 mep.) .— IMomnsrit Teker (Joctym uz cetu MOTU /
VYnaneHHbIN ZOCTYI).

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

JlononHuTeNbHAS TUTEPATypa
TuxoHnos, A. H.
VYpaBuenust maremarudeckoit pusuku [Tekct] : yueOnuk ans By30B / A. H. TuxoHos, A. A. Camapckuit
; Mock. roc. yH-T uM. M. B. JlomonocoBa .— 7-¢ uzn. — M. : U3n-Bo MI'Y : Hayka, 2004 .— 798 c.
— (Knaccuueckuii yHMBepCUTETCKUN yueOHUK :mtocBAm. 250-1eTrio MOCKOBCKOTO YHUBEPCUTETA). -
bubnwmorp.: c. 791. - [Ipeam. yxas.: c. 792-798. - 5000 3x3. - ISBN 5-211-04843-1 (8 nep.)

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



1. http://math.stackexchange.com — MexyHaponHBIN 00pa30BaTeIbHBIN MaTeMaTHYECKHI CailT, Ha
KOTOPOM TIPEACTABICHBI TIOYTH BCE Pa3leibl MaTeMaTHKH, BKItouas pde (=partial differential
equations); Jy4iee U3 UMEIOIIUXCS B MHTEPHETE CPEICTB OeCIIaTHOIO MaTeMaTHYeCKOro
camM000pa30BaHMs; YCIEITHO (QYHKIIMOHUPYET Oarofaps y4acTHIO CTYICHTOB U TIperoiaBaTesei
YHHMBEPCUTETOB BCETO MHpa: CTYACHTHI MIIYT U HAXOIAT OMOIIb B PEIICHUH 33/1a4, a IperoiaBaTesn
MOJY4YaloT JJOCTYI K OTPOMHOM 0a3e 3a/1a4 K JII0OOMY CTaHIapTHOMY MaTeMaTH4ecKoMy Kypcy B
paMKax yHHBEPCUTETCKOM MporpaMmbl OT OakjiaBpuara 10 aClIMPAaHTYPbI, IPUYEM CBEXKHE 3a/1a4H
MOCTYIAIOT Ha CAlT KPYyIIIOCYTOYHO HENPEPHIBHBIM IIOTOKOM; METOMYECKHE PEKOMEH ALY I10

3¢ dEKTUBHOMY UCTIONB30BAaHUIO caiiTa CM. HIKE B paszene 10;

2. http://eqworld.ipmnet.ru/ — ucTouHNK MHPOPMAIUY 110 TUHEHHBIM W HETUHEHHBIM
muddepeHranbHbIM ¥ QYHKIMOHAIBHBIM YPAaBHEHHUSM C OHJIAHH JOCTYIIOM K y4eOHUKAM U
CIPaBOYHHMKAM I10 MaTeMaTHKe, MEXaHUKe U (PU3MKE U CO CChUIKAMM Ha Jpyrue Mo100HbIe HCTOYHUKH
UHTEPHETA;

3. http://www.wolframalpha.com/ — HOBBIIf crTOc00 JOOBIBATH 3HAHUS ¥ MTOTy4YaTh OTBETHI HA
BOIIPOCHI: HE IOMCKOM B HHTEPHETE, a TOJyYHB JOCTYI K OHJIAIH MCIIOJIb30BAaHHIO OOIIUPHBIX 0a3
TAHHBIX, AITOPUTMOB U METOJIOB;

4. http://www.encyclopediaofmath.org — Maremarnyeckasi SHIUKIONEUs, H3laHHast B MOCKBe Ha
pycckoM B 5 Tomax m3narenbeTBoM «CoBeTckas JHImKIIoneaus» B 1977 roxy, u 3arem nepensnaHHas
Ha aHrriickoM uzaarenbetBoM Kluwer Academic Publishers B 2002 roy ¢ KOMMEHTapUsIMA
HKCIEPTOB.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

He npenycmorpeno.
9. MeTtonuyeckne yKkazaHusi JUIsl 00y4AIOIMXCH 10 OCBOCHUIO AU CHUILTHHBI (MOXYJIs)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapsbKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca yKa3aHO BpeMs Ha CaMOCTOSITENbHYIO PaboTy, MHHUMAaJIbHO HEOOXOIUMOE Ul IOJIHOLECHHOM
pabotsl ctynenTa Hag TeMoil. CamocTosiTenabHas padoTa BKIIIOUAET B ce0s:

— YTEHHE ¥ KOHCIIEKTUPOBAaHHE PEKOMEHIOBAaHHOMN JINTEPATYPBI,

— TpopaboTKy ydeOHOro marepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW IHUTeparype),
MOATOTOBKY OTBETOB HAa BOINPOCHL, MPEIHA3HAYEHHBIX JJISI  CaMOCTOSTEIbHOTO  H3y4YeHHUs,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— pellieHue 3a/1a4, IpeAIaraéMblX CTyI€HTaM Ha JIEKLUAX U IPAKTUYECKUX 3aHATHSIX,

— MOArOTOBKY K MPaKTUUECKUM 3aHATHSIM.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.

[loka3zarenem BiaieHUs MaTepUANOM CIYXXHT yMEHHUE peliarh 3aaadd. s popMupoBaHUS yMEHHS
INPUMEHATh TEOPETHUYECKHE 3HAHHUS Ha MPAKTHUKE CTYIEHTY HEOOXOIMMO PEelIaTh KaK MOXKHO OoJblie
3agay. [lpu pemennu 3agay kaxjoe 1eHCTBHE HEOOXOAMMO a/IeKBaTHO apryMEHTHPOBATh, CCHUIASICH HA
y)Ke YCBOCHHBIE TeopeTHdeckue cBefeHus. OOJerduTh peuieHne 3agadd  HOMOXKET XOPOILIOo
BBITNIOJIHEHHBIN PUCYHOK, OTPAXKAIOLIUH YCIIOBHS 3a/1a4U.

ITpy moAroToBKE K HPAKTHYECKHM 3aHATHSIM HEOOXOAMMO IOBTOPATH paHEE H3yYCHHBIE OCHOBHBIC
omnpeneneHusi, GopMynupoBku TeopeM. OOBIYHO MPHIEPKUBAIOTCS CIEAYIOLICH CXEMbI: H3yueHHE
Marepuala JEKIMH 10 KOHCIIEKTYy B TOT XK€ JIeHb, Korma Obuia mpocnyiiana nekuus (10-15 munyT);
MMOBTOPEHHE Marepuaiia HakaHyHe crienmytomieit sexmuu (10-15 muHyT), mpopaboTka ydeOHOTO
Marepualia O KOHCIIEKTaM JIeKIMH, y4eOHOH W HaydyHOW IUTeparype, MOATOTOBKAa OTBETOB Ha
BONPOCHI, MPEAHA3HAYEHHBIX I CaMOCTOSTeNbHOro u3yudeHus (1 wac Henmemo), MOArOTOBKA K
MPAaKTUYECKOMY 3aHSATHIO, pemieHue 3amad (1 wac). BakHo M0OUTHCS MOHMMAaHUS HM3y4aeMOro
Marepuaia, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu 3aTpyaHEHUM U3Y4YEHHS OTACIbHBIX TEM,
BOIIPOCOB, ClIeAyeT oOpamarbcs 3a KOHCYNBTALMSAMM K JIGKTOPY MM NPENoaBaTelio, BeaylIeMy
MPAKTUYECKUE 3aHSITHUS.

Horm. nuteparypa:
1. Cobones C.JI. YpaBuenus maremarnyeckoit ¢usuku. M.: TUTTIL, 1973.



2. Oneitank O.A. Jlexkiuu 00 ypaBHEHUSIX ¢ 4acTHBIMU Npou3BogHbIMU. M.: BUHOM, Jlabopatopus
3HaHuii, 2005.

3. 3y6os B.U. ®ynkiuu beccens: yaedHO-MeToauaeckoe nocooue.M.:M®DTH,2007
4. INanbues b.B. Chepuueckue Gpynkuun: yuedbHo-Meronuueckoe nocooue.M.:MDTH, 2004.
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npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
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Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 6 (BeCeHHUN) - DK3aMeH
PaspaGorunkm:

B.U. 3y6oB, a-p pus.-mar. Hayk, mpodeccop
T.B. MuxaitnoBa, kauj. (pu3.-MaT. HayK, JOIECHT



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,

MNPUMCHATH CHCTEMHBIN noaxon Ajisd pCIICHUA

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
MOCTaBJICHHBIX 3a/1a4

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

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:

OCHOBHBIE THUIIBI 11U (epeHIHATBHBIX YPABHEHUH B YACTHBIX IPOU3BOJHBIX;

- OIIpElesICEHUE XapaKTepUCTUUECKONH IIOBEPXHOCTH;

- OCHOBHBIE KpaeBble 3a/aud ISl ypaBHEHHH THIepOOJMYECKOro THIIA, MapadOIMYecKoro THIIA,
IUIMITUYECKOTO TUIIA;

- ¢opmynsl Hanambepa, Ilyaccona, Kupxroda pemenns 3agaun Komm 11t BOTHOBOTO ypaBHEHUS;

- TIPUHIMIBI MAaKCUMYMa JUIsl TapaboINYeCKUX U SJUTUITHYECKUX YPaBHEHHIA;

- Meron dypbe MOCTPOEHUS KIACCUYECKHUX PEIICHHH HA4aJbHO-KPAaeBBIX 3aJad i ypaBHEHHS
TEIUIOIPOBOAHOCTH U BOJTHOBOTO YpaBHEHMUSI;

OCHOBHBIE CBOWCTBA TApPMOHMYECKUX (DYHKIIMIA;

tdopmyny Ilyaccona pemenust 3aauu Jupuxie nis ypaBHenus Jlamnaca B mape;

tdopmyny Ilyaccona pemenust 3anaun Helimana nns ypaBuenust Jlamaca B mape.

yMeTh:

OTpenensaTh TN AU PepeHINAIBHBIX YPAaBHEHNH B YaCTHBIX MPOU3BOIHBIX; IPUBOJUTH YPAaBHEHUS
2-ro MopsiiKa C MepeMEeHHBIMU KO3 GUIIMEHTAMHU K KAHOHUYECKOMY BUIY;
- pemath METOAOM XapakTepucTuk 3azaun Komm u ['ypca s runepOoanueckoro ypaBHEHHs Ha
IJIOCKOCTH;
pelaTh CMEIIaHHbIE 3a/1a4X Ha [10JIyOCH Ul OJHOMEPHOIO BOJHOBOIO ypaBHEHMS;
pematk 3amady Komm st BOTHOBOTO YpaBHEHUS;
pears 3agady Ko i ypaBHEHUs TEIIONPOBOIHOCTH;
- NPUMEHATH MeToll Dypbe NMpH PeIIeHUN CMELIaHHbIX 3ajiad JUIsl BOJTHOBOIO YPaBHEHUS U yPaBHEHHUS
TEIUIOIPOBOAHOCTY;
- pemiath KpaeBble 3a/1auu sl ypaBHeHUs [lyaccoHa B KpYroBBIX M HIAPOBBIX 00IACTSIX.
BJIaJeTh:

- METOJAMM U IIOAXOJaMHU TEOPUU YpPaBHEHUH B 4YaCTHBIX IPOU3BOIHBIX, OPUEHTHUPOBAHHBIMHU Ha
pelleHre MUPOKOTO Kpyra MPUKIaHBIX 3a/1a4 B 00J1aCTH MEXaHUKH, (PU3UKH U SKOHOMUKH U Jp;

- 3HAaHWAMH, yYMEHHMSIMU M HaBbIKAMH, NPHOOPETCHHBIMH B XOJAE€ H3Y4YCHHS Kypca YpaBHEHHMH
MaTeMaTH4eckod (HU3UKH, MO3BOJSIOMIMMU KOPPEKTHO (OPMYIMpPOBATH M pelaTh KpaeBble U
HayaJbHO-KpAaeBble 3a7a4M, BO3HUKAIOIIME IIPU MareMaTU4eCKOM MOJEIUPOBAaHUM peajbHbIX
MPOLIECCOB B PaMKax pa3IMYHbIX 001acTeil HAYKH U TEXHUKH.

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




Texkymuii KOHTPOIb OCYIIECTBISIETCS HAa OCHOBe OamnpbHO-peliTuHroBoi cuctembl (BPC) orenku
3HaHUWA 10 u3y4aemMod mucuuiuiiHe. BPC y4YuThIBaeT BBINOJIHEHHE CTYIEHTAMH COBOKYITHOCTH
JIOMAalIHUX 33/laHUi ¥ KOHTPOJBHBIX pPabOT B COOTBETCTBHUM C Yy4eOHBIM IIaHOM. JlaHHBIE O
MOCEIIAEMOCTH U TEKyIIel YCIeBaeMOCTH BHOCSTCS MPENOAABATeISIMU B CIICIUAIBHBIC KYPHAIIBI U
yuutbiBatorca B bPC.

Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 33/IaHUH OCYIIECTBIISICTCA B TEUEHUH Yy4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pEIICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (hOopMe, OTBETUTh Ha BOINPOCHI NPENnofaBaTelsl W HaKUcaTh KOHTPOJIBHYIO padoTy 1o
3a/IaHUI0, TI0 KOTOPOU MPOBEPSIOTCA 3HaHWE TIOHATHN M YTBEPKICHHUM IO TEMaM CIaBaeMOIo 3aaHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJBHOM pabOThl HENb3sl MOJNB30BATHCS IMOMOINBIO JPYTHX JIMIL,
BBIUMCIIUTEIBHON TEXHUKU U MOOUIILHBIMH TEIe(POHAMH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. JIuneitHoe ypaBHEHHE BTOPOTO MOPsKA ¢ TOCTOSHHBIMU Kod(ddunuenramu. Knaccudukarms.
2. IlpuBeneHne K KAHOHUYECKOMY BHLY.
3. YpaBuenus Jlamaca, [lyaccona, BOJTHOBO€ ypaBHEHHE, TEIUIONPOBOJHOCTH U APYyTHE.

4. O6ume pemenus. [IpeoOpazoBanus, coxpaHsromue BUX ypaBHeHus. llpuHuumn cynepnosunuu
peLIeHMI.

5. TupaxupoBaHue pemeHuil. ABTOMOAENbHbIE perieHns. [Ipumepsr.
6. JIuneitHOE ypaBHEHHE BTOPOTO MOPsAKA C IEpeMEHHBIMH K03 puuimeHTamu.

7. 3aMeHa HE3aBHUCHMBIX NEPpCMCHHBIX U TMPUBCACHUC K KAHOHHUYCCKOMY BUAY YPABHCHUA C IBYMA
HE3aBUCUMBIMHU IIEPEMCHHBIMU.

8. Kitaccudukanust B ToUke U B 001acT. XapaKTepUCTHKH.

9. IlocranoBka 3aga4 MareMaTndeckoi ¢pusuky. Tunuunsle 3agaun. Kpaesble 1 HavyanbHbIE YCIOBHSL.
10. 3agaun: Komu; kpaeBble; cMeIIaHHBIE.

11. MHoromepHsbie oniepatopsl casura. CoiictBa. [Ipumenenus.

12. 3amaua Komm wu mnpeacTaBieHHE €€ peHIeHus ISl JMHEHHOTO ypaBHEHHA C YaCTHBIMHU
MPOU3BOJHBIMU MIEPBOTO TOPSIIKA.

13. Pemenne 3amaun Komwm (BONMHOBOE YypaBHEHHE; YpaBHEHHE TEIUIONPOBOJHOCTH) IS
KBa3UMHOT'OWIEHHBIX BXOIHBIX J1aHHBIX.

14. 3amada Ko juist ypaBHeHus kojiebanuii ctpyHsl (n=1). @opmyna Jlanambepa.
15. 3agaum A1 MOTyOrpaHUYCHHON TPSIMOH.
16. 3amada Komw qiist BomHOBOro ypaBHeHwus (n=3). ®opmyna Kupxroda.

17. 3amaua Ko uist ypaBHeHUs KoneObannii MmemOpanbl (n=2). ®@opmyna [lyaccona (Metox ciycka).
EnuncrBeHHOCTH perienus 3agaun Komm.

18. JluneliHoe runepOOIUYECKOe ypaBHEHHE C YAaCTHBIMHM IMPOU3BOJHBIMH BBICOKOTO MOPSAKA U C
JBYMsI HE3aBUCUMBIMU IIepeMeHHbIMU. 3asaua Koy u npesncrasiieHue ee pellieHus. XapaKTepUCTHKHU.

19. Jluneiinas runepbonnyeckas CUCTEMa YpaBHEHHUI C YaCTHBIMH NPOU3BOIHBIMU MEPBOTO MOPAIKA U
C JIByMs HE3aBUCHUMbIMH IIepeMEHHbIMM. 3amada Komm u mpeicrapieHue €€ pelieHus.
XapaKTepUCTUKH.

20. CmemaHHas 3a/1a4a sl ypaBHEHUS KoJieOaHUH CTPYHBI HA OTpe3Ke. ENMHCTBEHHOCTD peleHus..
21. IIpyHIMI CyNepIIO3NLIUN PEIIEHUI U METOJI PAa3IECICHUS IEPEMEHHBIX.

22. 3agava ¢ JaHHBIMHU Ha XapakTepUCcTUKe (3anada ['ypca).

23. 3agaua L typma--JlnyBusis Ha otpeske. @ynkuus ['puna oneparopa L typma--JlnyBuss.

24. Ypasuenns Jlamnaca, [lyaccona u I'ensmronsia. ['apMornyeckue GyHKIUN U UX CBOWCTBA.

25. Ilpunuun makcumyma. IlpeoOpasosanue Kenbpuna.

26. JlannacuaH B NOJSIPHBIX, UMIMHAPUIECKUX U C(PEePUUECKUX KOOpIUHATAX.

27. dynnamenransHble pemenus (n=1, n=2, n=2, n\geq4) u aenbra-QyHKUHU.

28. OcHOBHBIE KpaeBble 3a/lau (BHyTpEHHHE; BHEIIHKE): 3a1ada Jupuxiie; 3agaya Helimana.

29. Teopems! ennHcTBeHHOCTH. @opMynsl ' puna. @yHkius ['puna 3agaun Jupuxie.



30. IlpencraBnenue pemieHus 3afgauu  upuxmne (B Kpyre © mape, B TMOJYIUIOCKOCTH U
MOJTYTIPOCTPAHCTBE) Yepe3 KpaeBble 3HAUCHHUS.

31. KondopmHubie 0oTOOpa)keHHST M WX HUCHONb30BAaHHE Uil peleHds 3agaun Jupuxmne W s
noctpoenust GyHKuuu [puna.

32. Meron pa3neneHus IepeMEHHBIX U pellIeHUe KPaeBbIX 3a7a4d B RMN2.

Kpurepun onennBanus

Onenka «ormmuHo (10)» BhICTaBIAETCS OOydaroOmIieMycsl, €CIIM OH TIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE IPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «omM4HO (9)» BhICTaBIAETCA OOydYalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PELICHUH, HO MPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATENBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKAa «OTIMYHO (8)» BhICTABIAETCA OOydYalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U MPaBUIbLHOE 0OOCHOBaHHE
NPUHATBIX PpEIIeHWH, HO NPH 3TOM OBUIM JOMYyINEHBI HEOONbIINE HETOYHOCTH, KOTOpHIE IOJICE
yKa3aHUs 9K3aMEeHaTopa ObUIM CaMOCTOSTEIIbHO UCIIPABIICHBI;

OLIEHKA «xopomIo (7)» BBICTABISIETCS] 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U IO
CYIIECTBY H3JIaraeT ero, yMmMeeT IpPHUMEHSATh IOJy4YCHHbIE 3HAHHS Ha IPAKTUKE, HO [OIMYCKaeT
HETOYHOCTH B OTBETE MJIM JETIaeT HECYIIECTBEHHbIE OUIMOKY MPH PEIICHUH 3a/1a4;

OLIEHKa «X0po1IO (6)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYIECTBY H3JaraeT €ero, ymeeT IPHUMEHATh IOJIy4YEeHHbIC 3HAHMA Ha IPAaKTUKE, HO OIYCKaeT
HeOoJIbIIMe OMMOKH B OTBETE U (WJIM) MPH PEILICHUH 3a]1ay;

OLICHKA «X0pomIo (5)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U MO
CYLIECTBY M3JIaraeT €ro, yMeeT MPHMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKY TIPpU PEelIeHUH 3a71ad;

OLICHKA «YJIOBJIETBOPHUTENBHO (4)» BbICTABIAETCS OOyd4aromeMmycs, MoKaszaBlleMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETO4Hble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKON IOCIIeI0BATEIbHOCTH B N3JI0KEHUH IIPOrPaMMHOI0O MaTepuasa, €CJId IIPU 3TOM OH BJIaieeT
OCHOBHBIMH pa3fesiaMu y4eOHOW MporpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro O0ydYeHUsI 1 MOXKET
MPUMEHATH NOIYYECHHBIC 3HaHU 110 00pasily B CTAaHAAPTHON CUTYallly;

OLICHKA «YJOBJIETBOPHUTENbHO (3)» BbICTABIsAETCS OOyd4aromeMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pPa3po3HEHHBIH XapakTep 3HAHWH, HETO4Hble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKOW II0CJIEZOBAaTEIbHOCTY B H3JIOKEHUU IIPOIPaMMHOIO Marepuana, He BIaJCIolIeMy
HEKOTOPBIMH pazfieflaMi y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJyYCHHbIE 3HAHUA II0
o0pasily B CTaHAAapTHOM CUTyalny;

OLICHKA «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABIAETCS O0ydyaromeMycCsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMyCKAaeT TpyOble OMMOKM B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHUS [IPU
pEILIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BhICTaBIsSETCS O0ydarOUIeMycsl, MOKa3aBlIeMy IOJHOE HE3HaHHE
y4eOHO MporpaMMbl JUCLUTUTHHBI.

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

Bpemst nipoBenieHNsI NUCHMEHHOTO 9K3aMEHa COCTAaBIISIET YEThIPE aCTPOHOMHMYECKHX 4aca. Bo Bpems
MPOBEICHUS TUCbMEHHOTO dK3aMeHa 00yJaroIiecss MOTYT MOJIb30BAThCS TOJIBKO PYYKOH, KapaHIaIIoM
u Oymaroii.
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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




3. IlepeyeHb THNOBBLIX KOHTPOJbHBIX 3a/IaHHIi, HCIOJIb3YeMbIX VISl OLEHKH 3HAHWI, YMEHMId,
HABBIKOB

[IpomexyTouHass arrecTalus MO JUCHUIUIMHE <« YPaBHEHUS MaTEeMATHYeCKOW (U3HKU  »
OCyHIecTBIsIeTCs B opMe dKk3aMeHa (6 cemecTp). DK3aMeH MPOBOJUTCS B MUCHbMEHHOW M YCTHOM

dopme.

Ilpumepvl KOHMPOILHBIX BONPOCOB.

1. Hdarp ompenenenue 3amaun Komm M XapakTepUCTUYECKOW IMOBEPXHOCTH. B yeMm cyThb MeTona
XapaKTePUCTHUK?

2. Hamucarp dopmyny Jlamambepa. Pemenue kakoit 3amauun oo naetr? Kak ¢dopmynupyercs
CMELIaHHas 3ajayda A IOJyOeCKOHEUHOW CTPyHbI C 3akpemi€éHHbIM KoHIoM? Co CBOOOJHBIM
KOHLIOM?

3. B uem cocTout npunnun [ roiirenca?

4. CdopmynupoBath 3amauy Komm 11st ypaBHeHUs TemonpoBonHocTH. IlpuBectu Qopmymy,
naronryo ee pemenue. Kak popmynupyercs npuHIUI MakcuMyMa /11 1apaboJndecKoro ypaBHEHHMs?
5. CdopmynupoBaTh KpaeBble 3anaun Jupuxie u Heiimana st ypaBHEHHS 3JUTMIITUYECKOTO THIA U
JaTh OIIPENIETICHUE UX PEILICHUN.

6. Kakue metonsl Bam m3BecTHbl s pemenus 3anaun Jupuxie ans ypaBHenus Jlammaca B kpyre?
UYro Takoe unrterpan [lyaccona?

7. Kak ¢opmynupyercsi cMemaHHas 3ajada JJIsi ypaBHEHHs TEIJIONPOBOIHOCTH Ha oTpe3ke? B uem
cyTh MeToga Oypbe?

8. CchopmynmpoBaTh CMEIIAHHYIO 33/1a4y JJIsl ypaBHEHHUS KOJICOAHUH CTPYHBI Ha OTPE3KE.

9. [latp onpeneneHue rapmoHuueckoi gpynkuuu . Kakue cBoiictBa stux QyHkuuii? B uem cocrout
NPUHIUI MakCMMyMa W MHHHMyMa it rapMoHudeckux ¢(ynknmit? Kak dopmymupyercs 3amaua
Hupuxiie ans ypaBuenus Ilyaccona?

10. [latp ompeneneHue oO0NACTH BHEIIHEro TUNA. PeryiaspHOCTh rapMOHHMYECKOW (YHKIUH Ha
O6eckoHeuHocTH. YTOo Takoe mnpeoOpa3zoBanue KenbBuna. IlpuBennTe KOPPEKTHYIO IOCTAHOBKY
BHEIIHUX KpaeBbIX 3anad Jupuxne u Heitmana juist ypaBHenus Jlamtaca. Pemenue 3anaun upuxie
BO BHEIIHOCTH 11apa.

Tpumepolr KOHMPOJILHBIX 3A0AHULL:

9K3AMEHALIMOHHASA PABOTA

JucuMiiinHa: YpaBHeHust MaTeMaTHYeCKOH (PU3MKH

Pemuth 3amauy u ykazarh HauOOJbIIYIO 00J1aCTh, B KOTOPOH pEIICHHE OIpeNeIeHO

1 opHO3HA4YHO:

x'u_ —y“uyy +2x° U, —2y3uy =0, (x>0,y>0),

u\xyzl =1, (l<x<2), U‘y:x =x*, (0.25<x<1).
Haiitu pemenne cvemannoii sanaun: 16U =u_ + 72 (x>0, t>0),
2 ul_, =12x, ut‘: =-3, (x>0), (u—ux)‘xz0 =3e' -15, (t>0).
PelnTs CMeIaHHyIo 33/1a4y: u = 4u " (O<x<3m, t>0),
3 ul,_, =cos(x/2), ut‘z =x-3n, (0<x<3n)
ul =sint, u_, =0, (t>0).




Pemmre sanaay Komns: U =AU —12sh2t-shy, ((x,y,z)eR®, t>0),

4
ul,_, = x’shy +(2x+ y)cos(l+y +2x) - yze 2" ((x,y,2) e RY).
Pemmmts 3amauy:
5 Au=20r’sin6p, (r<l, 0<o@<2n),

(3u+ur)\  =11sin 6p—5c079+3.

Tpumepol 3a0ay, ucnoavzyemvix npu coaye 3a0aHuilL’

1. Pemuts 3amauy Komm:
9u, =Au, (x,y)eR?*, t>0,

—9x2

ul_,=3cos2x+e”siny, (x,y) eR?.
2. Haiitu U(0,0, X3) st Xy > 0, rue U(Xl, X5, X3) - pemieHue 3agaum {upuxie:
Au=0 npu Xx,>0,
1, X2 +x:<R?,
‘XS:" :{0, X, + X2 >R?.

3. Haiitu ¢pynkuuro U(X), rapMOHUYECKYIO B mape I =,/ X12 + X22 + X; <1 u rakyro, uto

ou sin’0 (.
Uu+—| = sin 20 +3+/2).
( 8rJr1 J2 ( ®? )

4. Pemnts 3a7auy:

AU =96X%", (u—ur)‘ _ =12sin 2¢, r=x’+y><1, 0<¢<2n.
S.
Pemmte cMemannyro 3agauy: u“ =4 x, (O <X< 375, t> O),
u‘t:O = C0s(x/2) 1 Y, =0 X_3n, (0<x<3m),
ux x=0 :Slnt, u‘x=3n :O’ (tZO)

4. Kputepuu oOlleHUBAHUA

Omnenka «ormmuno (10)» BeicTaBisieTcss 00YYarOIIEMYCsi, €CIM OH TOKa3al BCECTOPOHHHE,
CHCTEMaTU3HpPOBAHHBIE, TTyOOKHE 3HAaHUS y4eOHOW MporpaMMmbl AMCHUMIUIMHBI U YMEHHE YBEPEHHO
NPUMEHITh MX Ha NPAaKTUKE INpU pPEIIeHWH KOHKPETHBIX 3a/]ay, CBOOOJHOE M MpaBUIIBLHOE
000CHOBaHNE MPUHSATHIX PELICHUH;

oneHka «oTanyHo (9)» BbICTaBNIsETCS OOydYaroOUmIEeMycs, €CJIM OH TOKa3al BCECTOPOHHHE,
CHCTEMaTU3HpPOBAHHBIE, TTyOOKHE 3HAaHUS y4eOHOW MporpaMMmbl AMCHUUIUIMHBI U YMEHHE YBEPEHHO
NPUMEHSITh MX Ha NPAaKTUKE INpU pPEIIeHWH KOHKPETHBIX 3a/]ay, CBOOOJHOE M MPaBUIIBLHOE



000CHOBaHWE MPUHSATHIX PEIICHUH, HO MIPH ATOM OBUIH JTOMYIIEHBI HEOOIBIINE HETOYHOCTH, KOTOPHIS
OBLITM CAMOCTOATEIILHO OOHAPYKEHBI U UCTIPABJICHBI,

oleHKa «OTau4HO (8)» BBICTaBIsAETCS OOYyUAIOLIEMYCs, €CJIM OH IOKa3al BCECTOPOHHHE,
CUCTEMAaTHU3UpOBaHHbIC, TTTyOOKHE 3HAHMUS Y4eOHOI MporpaMMmbl TUCHUILUIMHBI U YMEHUE YBEPEHHO
MPUMEHITh HMX Ha TNPAKTHKE TNPU PEIICHWH KOHKPETHBIX 3a/Jad, CBOOOJHOE W MPaBUIHHOE
000CHOBaHHWE MPUHSATHIX PEIIEHUH, HO MIPH ITOM ObUIA JAOMYIIEHBI HEOOJIbIINE HETOUHOCTH, KOTOPbIE
nocye yKa3zaHus 9K3aMeHATOpa ObUIM CaMOCTOSITENIbHO UCIIPABIICHBI;

oleHKa «xopoiio (7)» BBICTABISIETCS OOYdYarOMIEMYCs, €CJIM OH TBEpJO 3HAET Marepual,
IPaMOTHO W MO CYIIECTBY HM3JIaraeT €ro, yMeeT MPUMEHSTHh MOJTYYCHHbIC 3HAHWS Ha MPAKTHKE, HO
JIOMYCKaeT HETOYHOCTH B OTBETE WJIU JeNIaeT HECYIIECTBEHHbIE OIMOKH MPH PEIICHUU 33/1a4;

OlleHKa «xopomo (6)» BbICTaBISETCS OO0YdYalOMIEMYCs, €CJIM OH TBEpJO 3HAET Marepual,
IPaMOTHO U MO CYIIECTBY H3JIaraeT €ro, yMmMeer MPUMEHSTh MOJIY4YeHHbIE 3HAHWS Ha MPAaKTHKE, HO
JOITYCKaeT HeOObIITNE ONMIMOKHN B OTBETE M (MJIHM) TIPH PEIICHUU 3a7a4;

oreHKa «xopoiio (5)» BBICTABISIETCS OOYdYaIOMIEMYCs, €CM OH TBEPJO 3HAET Marepual,
IPaMOTHO W MO CYIIECTBY W3JIaraeT €ro, yMeeT MPUMEHSTHh MOJTYYCHHbIC 3HAHUS Ha MPAKTHKE, HO
OTBEYACT HEYBEPEHHO U (WUJIM) JOIYCKaeT OUIMOKH MPU PELICHUH 3a/1a4;

OLICHKA  «YAOBJCTBOPUTENbHO  (4)»  BBICTABIsCTCS ~ OOydYaromeMycCsi,  IOKa3aBIEMY
(bparMeHTapHbIil, pa3po3HEHHbI XapakTep 3HAHUI, HETOUHble (OPMYIUPOBKH OA30BBIX MOHSITHIA,
HapYIICHHUS JIOTHYECKOM TOCIIEIOBATEIIFHOCTH B HM3JIOKCHHH TPOTPAMMHOIO MaTepHualia, eCId TpU
3TOM OH BJaJIeeT OCHOBHBIMHU pa3jieiamMH yueOHOW ImporpaMMmbl, HEOOXOAUMBIMU JJISl aibHEHUIIero
00ydYeHUs U MOXKET MPUMEHSTH TIOJTYyICHHBIC 3HAHUS IO 00pasily B CTAHJAPTHON CHTYAIIWH;

OllCHKA  «ymoBieTBOpuUTeNbHO  (3)»  BBICTABISIETCS ~ OOydaroIIeMycs,  I[OKa3aBIIEMY
(dbparMeHTapHbII, pa3pO3HCHHBIA XapakTep 3HAHHM, HETOYHBIC (DOPMYITHPOBKHA 0a30BBIX TOHSATHH,
HApyIIEHUs JIOTUYECKOW TMOCIEN0BAaTeIbHOCTY B M3JIOKEHMHM MPOTPAMMHOIO Marepuana, He
BIIQICIOIIEMY HEKOTOPBIMU pa3jieliaMy yaeOHOU MPOrpaMMEbl, HO YMEIOIIEMY MPUMEHSTh TOTydeHHBIC
3HAHHUA [0 00pa3ily B CTAHIAPTHON CUTYaIUH;

OLICHKA «HEYIOBJICTBOPUTEILHO (2)» BBICTABIACTCS OOYyYaroIEeMyCs, KOTOPBIH HE 3HACT
0oJbIIeld 4YacTH OCHOBHOTO COJEp)KaHUA Y4eOHOW MporpaMMmbl TUCIHUIUIMHBI, JOMYCKAaeT rpyobie
OIMOKU B ()OPMYIUPOBKAX OCHOBHBIX MOHSATHIA JUCIUTUIMHBI U HE YMEET HCIIOJIb30BATh MOJTYyICHHBIE
3HAHUA [IPHU PEIICHUU TUMOBBIX MPAKTUYECKUX 33/1aY;

OlleHKa «HEya0BIeTBOpUTEebHO (1)» BbICTaBIIIETCS OO0yUaIOMIEMYCs, MOKa3aBIIEMY OJTHOE
HEe3HaHHEe y4eOHOU MPOrpaMMbl JUCIUILIAHBL.

5. MeToauyeckne MaTepHaJibl, ONpeaesiiOlne TPolUeAypPbl OLEHUBAHUS 3HAHUI, YMEHWUIA,
HABBIKOB H (MJIH) ONBITA AeATEIbHOCTH

Bpems npoBeneHHs NMHCBMEHHOIO 3K3aMEHa COCTABIIAET TPU acTPOHOMHUYECKHX dYaca. Bo
BpeMsl IPOBEJIEHUS MHUCbMEHHOTO HK3aMEHa o0ydarolmuecs MOTYT I0JIb30BaThCsl TOJBKO PYUKOM,
KapaHJaloM U Oymaro.

[Tpu mpoBeseHUH YCTHOTO SK3aMeHa 00ydJarolmeMmycsl peaocTaBisercss 1 acTpOHOMUYECKH
yac_ Ha moArotoBky. Onpoc oOyyaromerocs 1mo OUieTy Ha YCTHOM K3aMEHE HE JOJKEH MPEBHIIIATh
JIBYX aCTPOHOMHYECKHX 4acoB. Bo BpeMs mpoBeAeHHs dK3aMeHa 00yJarolmecs MOTYT MOJIb30BaThCA
TOJBKO NPOTrpaMMOM TUCITUTIINHBI.




