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PABOYASA NPOrPAMMA YYEGHOW OAUCLUMUNINHDI

b1.B.05 BonHoBoe ypaBHeHMe Ha rpadpe

1. Kog n HanmeHoBaHue cneumnanbLHOCTM:

01.05.01 ®dyHoameHTanbHble MaTeMaThKa N MeXaHuKa.

2. Cneuunanusaums: CoBpeMeHHble MeToAbl TEOPUN (PYHKUUIN B MaTEMATUKE N MEXAHUKE.
3. KBanudwmkauusa BbinyckHuka: Matematuk. MexaHuk. lNpenogasaTens.

4. dopma oby4eHUs: o4vHas.

5. Kachenpa, oTBevarLan 3a peanmsaumio QUCLUNIINHBI:

Kapegpa Teopun PyHKLMIA N FeOMETPUN.

6. CoctaBuTENb NPOrpaMmmbl:

Mpsagues B. J1. — goueHT, KaHgmMaaT ous.-maT. HayKk.

7. PekomeHgoBaHa: HayyHo-meToandeckum CoBeTOM MatemaTmyeckoro oakynoreTa
npoTtokosn Ne 0500-06 ot 25.05.2023 .

8. YuebHbIn roa: 2025/2026. CewmecTp: 5.



9.llenu n 3apaum y4eO6HON ANCLUUNIIUHDI:

Llenu u3y4yeHusi y4eb6HOU OUCUUMNIUHbI:

- O3HaKOMSIEHWe CTYOEeHTOB C 3ajadYaMn eCTeCTBO3HaHWSA, KOTOopble MOAENUPYHTCS
anddepeHumanbHbIM YpaBHEHUSIM Ha rpadoax;

- OCBOEHME CTyAeHTaMu OOMNOMHUTESNbHbIX, YINYONEHHbIX 3HaHUN B Teopun auddepeH-
unarnbHbIX ypaBHEHUN C YaCTHLIMU MPOU3BOAHbBIMMU;

- O3HaKOMIeHWe CTyQEeHTOB C ariemeHTamMmu Teopun rpados;

- JanbHenwee (OpMUPOBaHUE Yy CTYAEHTOB NOHMMAaHUSA B3auMOCBSA3EN MexXay pasnuy-
HbIMW pasgenamMmm MaTteMaTuku, a Takke MOHUMaHUS Ponv MaTeMaTUKW, Kak MHCTPYyMeHTa uc-
cnefoBaHuUs HacyLWHbIX 3a4a4 eCTeCTBO3HaHUS.

3adayu oucyunnuHsbl:

- OBNnafieHne cTygeHTaMn TEXHUKOW MOAeNIMpOBaHUs HEKOTOPbIX 3afay eCTeCTBO3HaHWS,
npuBoAAWMX K AuddepeHunansbHbIiM ypaBHEHNAM Ha rpadax;

- OBflafieHne CTyeHTamMu OCHOBHbIMU NOHATUAMM Teopun anddepeHumanbHbiX ypaBHe-
HWIM Ha rpadax;

- OCBOEHWE CTyAeHTaMM OCHOBHbIX MOAXOA0B U METOOOB UCCNeLOBaHUA B TeOpUU Ju-
HEeNHbIX 0ObIKHOBEHHLIX AnddepeHUManbHbIX YpaBHEHUIA BTOPOro nopsaka Ha rpadax;

- OCBOEHME CTyAeHTaMu OCHOBHbIX NOAXOLOB U METOAOB MUCCeoBaHUsS B Teopun BOJSI-
HOBOrO ypaBHEHUA Ha rpadpax;

- O3HaKOMJIeHWE CTYAEHTOB C UCTOpUEn Teopun auddepeHumanbHbIX yYpaBHEHUA Ha

rpadgax.

10. MecTo yyebHOM ancuunuHbl B cTpykType ONMOI:

OucumnnuHa «BonHoBoe ypaBHeHWe Ha rpade» apnseTcs aucumnnuHon vactu ONMOI,
no cneumansHoctn 01.05.01 dyHaameHTanbHble MaTeMaTuka M MexaHuka, PopMUpyemon
yyacTHMKamMu obpasoBaTenbHbIX OTHOLUEHUN.

Kypc 6asnpyeTcs Ha 3HaHUSX, NOMYyYEHHbIX B paMKax Takux OUCUMMINH, Kak anddepen-
umnarnbHble YpaBHEHUS N ypaBHEHUSI C YaCTHBIMU MPOU3BOOHBIMU.

MpunobpeTeHHble B pe3yrnbTate 00y4YeHNsa 3HaHUA, YMEHNSA U HaBbIKU ABNAETCS OCHOBOW
ANs NpOBEAEHUS HayYHbIX UccrneaoBaHuin B obnactn anddepeHumanbHbiX ypaBHEHUI Ha rpa-
dax, B TOM 4ucne npu paboTte Hag KypcoBbiMU paboTamu 1 ANNNIOMHBIMU NPOEKTaMU.

11. NMnaHupyeMble pe3ynbTaTbl OOy4YeHUs MO AUCLUNIIMHE (3HAHUA, YMEHUA, HaBbIKM),
COOTHECEeHHbIe C NNIaHMpyeMbIiMU pe3yfibTaTaMu OCBOEHUSA ob6pa3oBaTenlbHOW Nporpam-
Mbl (KOMNETeHUUAMU) U UHAUKATOPaMU UX AOCTUXKEHUA:

Kop HassaHue komneTeHunn Koa(er) NHankaTtop(bl) MnaHupyemMble pesynbTathl
0byyeHns
MK-1. Cnocob6eH BbISABNATD, MNK-1.1. | Obnagaet 6a30BbIMK | 3HaTb:
NPUMEHATb, paspabaTbl- 3HAQHMAMKM, MONYYEHHBbI- 0as3oBble MNOHATUSA. ornpe-
BaTb W LieneHanpaBreHHO MU B 06nacTm matemaTu- | AeneHua B obnactm maTte-
ncnonb3oBaTb MeETOObI yecknux wm (WWI) ecre- | MaTU4yecKnx u (VIJ'IVI) ecre-
Teopun pyHKUWiA B 3aaa- CTBEHHbIX HayK, Mpo- | CTBEHHbIX HayK, nporpam-
Yax MaTemaTukm u mexa- [PaMMMPOBAHNS W WH- | MUPOBaHMS N WH(OPMaLy-
HUKK (hOPMaLMOHHBLIX  TEXHO- | OHHbIX TEXHONIOTUN.
normn
MK-2. CnocobeH nposoaunTb nc- | MK-2.1. | 3HaeT coBpeMeHHble Me- | 3HaTb:
cnegoBaHus no obpaboT- TOAbl Pa3paboTKu U pea- | COBPEMEHHbIE MeToAbl
ke 1 aHanusy Hay4Hoi nu3aumM  Moaenen, wuc- | paspaboTku v peanusauum
MH(OpMaLMM 1 pesynbTa- nonb3ys Teopuio (yHK- | MOAENEN, WCNonb3ysa Teo-
TOB MCCrneaoBaHUMK MeTo- LM puyto PyHKLMI
AAMV TEopUU PyHKLMA. MK-2.2 | YMeeT  paspabatbiBatb | YMeTb:




MaTteMaTuyeckue moaenm
B 06/1acTM ecTecTBO3Ha-
HUS, 3KOHOMWKMU n
yrnpaBneHus, a Takxe
peann3oBbiBaTbh anro-
PUTMbl MaTEMATUYECKUX
mMogenen Ha 6ase nake-
TOB MpUKNaAHbIX Mpo-
rpamMM MOAENNPOBAHMS

paspabaTbiBaTb MaTema-
TUYeckue mopenn B obna-
CTU €eCTECTBO3HaHUA, 3KO-
HOMUKU W ynpaBreHus, a
TaKXe peanusoBbiBaTb an-
ropuTMbl  MaTeMaTU4YECKNX
Mozenen Ha 6ase nakeToB
NPUKNaaHbIX NPOrpamMM Mo-
AenMpoBaHus

MK-3

CnocobeH K NOCTPOEHMIO

PELLEHMIO TEOPETUYECKMX
¥ NPUKNAZHbIX 3aZa4 Ma-
TEMATUKN U MEXAHMKM Ha
OCHOBE METOZ0B TEOPUM
(YHKUMIA 1 reoMeTpum

MoAenen n onTUManbHoOMy

MK-3.1

3HaeT COBpPEMEHHbIE Me-
TOAbl pa3paboTku u pea-
nu3aumMn  MatemaTude-
CKMX Moaenen

3HaThb;

COBpPEMEHHbIE MeToAbl
pa3paboTkn u peanusauum
MaTemMaTUYecKnx mogenen.

12. O6BEM AMCUUNNMHbI B 3a4eTHbIX eauHulax/yac. — 4/144.

PopmMa NPOMEXYTOYHON aTTeCTaLUuu: 3a4€T C OLLEHKOMN.

13. TpyaoemkocTb No BuAam y4ebHou paboTbl.

TpygoémkocTb
Bug yyebHow paboTbl Bcero o cemectpam
5 cemecTtp

AyOVTOpHbIE 3aHATUSA 50 50

nekuum 16 16
B TOM 4yucrne: npakTn4eckne 34 34

nabopaTtopHbie - -
CamocTosiTensHas paborta 94 94
B TOM Yucne: Kkypcosas paboTa (nMpoekT) _ _
dopma NpoMEeXYTOHHOM aTTecTaumm -
3a4eT C OLleHKOW

WToro: 144 144

13.1. CopepxaHue AUCLUNIIUHDBI.

Ne Peanusauus
n/n pasgena
HavmeHoBaHWe pa3sgena AncUpAnnnHeL
S CopepxaHuve pasgena UCLMNInHbI C MOMOLLIbHO
OHNauH-
Kypca,
QYMK*
1. lekuum
1.1 | OnemeHTbl TeOpun rpa- | padp, reomeTpunyeckun rpady; BepunHa n pedpo
¢oB. reoMeTpuyeckoro rpada; cteneHb BepLUNHbI, LIVK-
nomaTtmyecKoe Y1cro rpada.
1.2 | OndbdepeHumansHble 3apgava o gecbopmaumm ynpyron ceTku; 3agada o
ypaBHeHUs Ha rpadax AedopmMaLmm CTepKHEBOW peLLETKM; 3afaya O Ko-
Kak MoAenu 3agad ecte- | nebaHuax B anekTpuYeckon ceTu; 3agada o pac-
CTBO3HaHMs. NPOCTPaHEHUM TeNsia B CTEPXKHEBOWN peLUETKeE.
1.3 | MNpocTtpaHcTBa PyHKUMIA, | HOpMUpPOBaHHbLIE NPOCTpPaHCTBa OYHKLMI, Henpe-
onpeaenéxHHbIX Ha reo- PbIBHbLIX Ha reoMeTpudeckux rpadax, n dyHKuun,
MeTpuyecknx rpadax. HenpepbIBHO gnddepeHLMpyeMbIX Ha reoMeTpu-




Yecknx rpacdpax.

1.4. | KpaeBas 3agada on4 JInHenHoe obblkHOBEHHOE AnddepeHUmnansLHoe
NIMHENHOrO OObIKHOBEH- | ypaBHEHME BTOPOro nopsaka Ha reoMeTpu4eckom
Horo andpdpepeHunanb- | rpadpe; MHOXECTBO MPaHMYHbIX BEPLUNH reoMeTpu-
HOro ypaBHEHWs1 BTOPOro | YecKoro rpada; kpaesas 3agada ans JIMHEeNHOro
nopsgka Ha reomeTpu- 06bIKHOBEHHOrO AnddhbepeHunanbHOro ypaBHeHUS
YyeckoM rpagoe. BTOPOro Nopsiika Ha reoMmeTpuyeckomM rpade; kpu-

Tepunin OAHO3HAYHOW PaspPELLMMOCTI KpaeBou 3a-
Aaydn Anst IMHEMHOro ooblIkHOBEHHOIro AnddepeH-
LMarnbHOro ypaBHeHUs BTOPOro nopsiika Ha reo-
MeTpU4ECKOM rpagoe.

1.5 | Metog pasgenenuns ne- | Metoa pasgeneHus nepeMeHHbIX 5151 BOFIHOBOMO
PEMEHHbIX AN BOSTHO- ypaBHEHUsI Ha reoMeTpuyeckoMm rpacdpe; cynepno-
BOrO ypaBHEHWNA Ha reo- | 3UUMS CTOSYUX BOSTH AN BOMHOBOroO ypaBHEHUS Ha
MeTpU4eckom rpagoe. reoMeTpuyeckom rpade.

1.6 | CnekTpanbHasi 3agaya CnekTtpanbHas 3agaya gnst IMHENHOro 0bbIKHO-
ANA NMHENHoro obbikHO- | BEHHOro AnddepeHunanbHOro ypaBHeEHUs BTOPOro
BEHHOro andpdpepeHun- | nopsigka Ha reomeTpudeckom rpade; CO6CTBEHHbIE
anbHOro ypaBHeEHUS 3Ha4eHus N cobCcTBEHHbIE DYHKUUKN ANS BOTHOBOIO
BTOPOro nopsiaka Ha ypaBHEHUs1 Ha reoMeTpunyeckom rpade; ande-
reomeTpuyeckom rpade. | peHumpyemocTb psigoB ®ypbe No cO6CTBEHHLIM

PYHKLMSAM BOITHOBOIO YpaBHEHWSI HA reoMeTpuye-
cKom rpade.

1.7 | MeTopg rpaHuNYHbIX pe- pacnpocTpaHeHue rpaHUYHbIX PEXXMMOB ANS BOM-
XMMOB ANs BOSTHOBOIO HOBOroO ypaBHEHUSA Ha OTpe3Ke; ypaBHEHME AN
YpaBHEHWsI Ha reomeT- Habopa pelueHnn BONTHOBOIO ypaBHEHWS B BEPLUU-
pudeckom rpagoe. HaX reoMeTpunyeckoro rpada.

1.8 | Bo3HMKHOBEHME 1 pas- MepBble paboTbl N0 auddepeHunanbHbIM ypaBHe-
BUTWE Teopun anddoe- HUAM Ha rpadpe B OTEYECTBEHHLIX U 3apybexHbIX
peHUuManbHbIX ypaBHe- MaTemaTuyeckux wkonax. PopmmpoBaHme Nogxo-
HUIM Ha rpadax u BeT- A0B, cO30aHMe MeTOA0B 1 pasBuTMe Teopumn and-
BALLMXCS NPOCTPaH- depeHUManbHbIX ypaBHEHUI Ha BETBALLMXCS NPO-
cTBax. CTpaHCTBax B Hay4HbIX LWKonax BopoHexa, JIeHnH-

rpaga, Bo ®paHuuu, N'epmanum, Atanum ¢ cepeau-
Hbl 90-x rogoB XX Beka.
2. NpakTnyeckue 3aHATUA

2.1 | OnemeHTbl TEOPUM pad, reomeTpudecknin rpad; BepLumHa u pebpo
rpados. reoMeTpuyeckoro rpada; cteneHb BEPLUNHDI, LiMK-

nomartmyeckoe Yncrno rpada.

2.2 | KpaeBas 3agava ons JInHenHoe obblkHOBEHHOE anddepeHUmnansHoe
NIMHENHOrO OBbIKHOBEH- | ypaBHEHME BTOPOro nopsigka Ha reoMeTpnu4eckom
Horo guddepeHumanb- | rpadye; MHOXECTBO rpaHUYHbIX BEPLUNH reomMeTpu-
HOro ypaBHEHUsA BTOPOro | Yeckoro rpada; kpaesasa 3agada ans fIMHenHoro
nopsiaka Ha reomeTpu- 06bIKHOBEHHOIO AndhepeHunansHOro ypaBHeHus
YyeckoM rpagoe. BTOPOro Nnopsiika Ha reoMmeTpuyeckomM rpade; Kpu-

TEepui OQHO3HAYHOM Pa3pPeLINMOCTU KpaeBon 3a-
Aayun ons IMHENHOro o6bIKHOBEHHOTO AnddepeH-
LnanbHOro ypaBHEHUSA BTOPOro nopsaka Ha reo-
MeTpuyeckom rpage.

2.3 | Metoa pasgenenusa ne- | Metoa pasgeneHnsa nepeMeHHbIX Ans BOSIHOBOIro
PEMEHHbIX AN BOSIHO- ypaBHEHWSI HA reoMeTpruYecKom rpade; cynepno-
BOr0O YpaBHEHMWS Ha reo- | 3MLMsa CTOSYMX BOSH 4115 BOSITHOBOrO YpaBHEHUS Ha
MeTprYeckoM rpade. reomeTpmyeckom rpage.

2.4 | CnekTpanbHasi 3agaya CnekTtpanbHas 3agada onst MMHENHOro 0bbIKHO-

Ans NMIMHENHOro oObIKHO-
BEHHOro AnddepeHun-
arnbHOro ypaBHeHUs
BTOPOro nopsiaka Ha

BEHHOro AnddpepeHUnansHOro ypaBHeHNss BTOPOro
nopsiaka Ha reomeTpudeckom rpadpe; co6CTBEHHbIE
3Ha4YeHUs N cobCTBEHHbIE PYHKLMM AN BOFTHOBOIO
ypaBHEHWs Ha reoMeTpn4eckoMm rpade; audde-




reomeTpuyeckom rpace.

peHumpyemocTb psgoB Oypbe No cOOCTBEHHLIM
PYHKLMSAM BOSTHOBOIO YpaBHEHWSI HA reoMeTpuye-
CKoMm rpacdpe.

2.5 | MeToa rpaHWyYHbIX pe- pacnpocTpaHeHue rpaHnYHbIX peXrUMoB AN BOJI-
>KMMOB 119 BOJTHOBOIO HOBOrO YpaBHEHUA Ha OTpe3Ke; ypaBHEHWe Ang
ypaBHeHUA Ha reomMeT- Habopa peLlueHnn BOTHOBOrO ypaBHEHWSI B BEPLUU-
pudeckom rpagoe. HaX reoMeTpmnyeckoro rpada.
13.2. Tembl (pa3aenbl) AUCLUNIIUHBLI U BUAbI 3aHATUNA.
Buabl 3aHsATUIN (4acoB)
Ne | HaumeHoBaHue pasgena gucumnnu- CamocTos-
Mpaktnue- | JlaGopatop-
n/n Hbl Jlekumn TenbHas Bcero
ckve Hble
paboTta
01 | OnemeHTbl Teopun rpacos 1 2 - 8 11
02 | OudbdpepeHumanbHble ypaBHEHUS Ha
rpachax kak Modenu 3ajad ecre- 2 - - 8 10
CTBO3HAHWS.
03 | MNMpocTtpaHcTBa hyHKUMIA, onpeae- 1 ) } 8 9
NEHHbIX HA reOMeTpUYECKMX rpadax.
04 | KpaeBas 3agada Ans NIMHENHOro
06bIKHOBEHHOIO AnddepeHumnansHo- 2 8 . 20 30

ro ypaBHEHWs1 BTOPOro rnopsiaka Ha
reomMeTpuyeckoM rpade.

05 | MeToa pasgeneHusi nepeMeHHbIX -
[N BOSIHOBOrO YPaBHEHWS Ha reo- 2 8 8 18
MEeTp1YEeCcKoM rpade.

06 | CnekTpanbHas 3agaya Ansi IMHERHO-
ro obbikHOBEHHOro AnddepeHym- 4 8
anbHOro ypaBHEHUS BTOPOro Nopsia-
Ka Ha reomeTpu4eckom rpade.

07 MeToza rpaHuYHbBIX PEXMMOB Anst -
BOTHOBOIO YPaBHEHWsi Ha reomMeTpy- 2 8 20 30
YeckoM rpadpe.

08 | BosHnkHOBEHME 1 pa3BuUTHE TEOPUU

AndpdepeHumnansbHbIX ypaBHEHNA Ha 2 } } 10 12
rpadax n BeTBALWMXCHA NPOCTPaH-
CTBax.

UTtoro 16 34 - 94 144

14. MeToan4yeckune ykasaHmMA Ans ody4yaromnxca no 0CBOEHUIO AUCLUMNIIUHDI.

B npouecce npenogaBaHus OUCUMNIMHBI UCMOMb3YOTCA Takne Buabl y4ebHOM paboThl,
KaK Nnekummn, npakTudeckne 3aHaTUS, a Takke pasnnyHble Buabl CaMOCTOATESNTbHON paboTbl 00y-
yalLwmxcsa. Ha nekumsx nanaratotcs KnoveBblie U npobnemMHble BONpockl ancumnnnuHel. MNpose-
AeHne NpakTU4YeCcKUX 3aHATUA HanpaBfieHO Ha 3akpenfieHne TeOopPeTUYECKUX 3HaHUW, YMeHue
NPUMEHSATb UX NPU pPeLleHNN NpakTUYecknx 3agad. [Ans ycnewHoro u Ka4eCTBEHHOro OCBOEHUS
ANCuMnnHbl HeobxoamMma nnaHoMepHas, NoBcegHEBHAA caMOCTosTeNbHas paboTa.

Mpwn n3yyeHunn kypca «BonHoBoe ypaBHeHME Ha rpadhe» obyyarommes cnegyeT BHUMA-
TeNbHO CnywaTb M KOHCNEKTMPOBATb MaTtepuarn, uanaraembli Ha ayguTopHbiX 3aHaTusx. O6-
palwaTtb BHAMaHWE Ha onpegeneHunsi, opMyrMpoOBKN YTBEPXKAEHUN, HAayYHblEe BbIBOAbI U Mpak-
TMYeckne pekomeHgaumn. [ns nOHMMaHUA U KadyeCTBEHHOro YCBOEHus1 y4ebHoro martepuana
pekoMeHayeTcs cneaytoLas nocrneaoBaTenbHOCTb 4EUCTBUMN.

1. MNocne kaxgon nekumn pekomeHgyetcs nogpobHo pasobpaTb TeopeTUvecKkuin maTte-
puan, Bbly4yUTb BCe onpeneneHusi, pasobpartb NpuMepbl, pacCMOTPEeHHbIE Ha nekumn. epen
cnegyoulen nekumen obasatenbHO NOBTOPUTL MaTtepuan npeablayLen.

2. BaxkHOM cocTaBHOM 4YaCTbl0 OCBOEHUS ANCLUUMNIINHDBI SBASIOTCA NPaKTUYECKUE 3aHATUS,
KoTopble TpeOylT MOMUMO 3HAHUK TEOPETUYECKOro MaTepuana ewe U HaBblKOB peLLeHUs




NpakTUYeCcKnX 3agay, YTo NoMoraeT rnyoxe ycBouTb y4ebHbI MaTepuar, npuobpecTtun npakTu-
YeCKune HaBbIKM N HaBblKM TBOpPYECKOW paboThbl Hag y4eBHON U Hay4YHOW NUTEpPaTypPoON.

Mpy NOAroTOBKE K NPAKTUYECKUM 3aHATUSM criedyeT NOBTOPUTb OCHOBHbIE MOHATUS MO
TemaMm, paccMOTpeTb npumepsbl. Pelias 3agayn, npefBapuTernibHO MOHATb KakouW TeopeTude-
CKM MaTepuarn HYXXHO MCrnonb3oBaTb. HameTuTb nnaH peleHus, nonpoboBaTb Ha ero OCHoBe
pewnTb NpakTU4eckne 3agaudu.

Ha npakTnyeckoM 3aHATUM KaXObl ero y4acTHWK OOSMKeH ObiTb roTOBbIM K OTBETaM Ha
BCe TeopeTnyeckme BOMpoChl paccMaTtpmBaemMon TemMbl. Ha nocnegHeM nNpakTU4eCKOM 3aHATUN
NpoBOANTCA 3a4eT.

3. C uernblo YACHEeHUS TeopeTUYECKNX NOSTOXKEHUN, pa3peLleHns CrOPHbIX CUTYauun
cnepyeT 3agaBaTtb npenogasaTesto YTOYHSoLWMe BONpPOChH.

4. PaboTa ¢ OCHOBHOWM 1 AONOMHUTENBHON NUTEPATYpOr No gucumninHe B 6ubnmo-
TeKe UNn B cucteMe «NEKTPOHHbIN YHUBEPCUTETY.

5. PekomeHayeTcst 03HaKOMUTBLCA C HacTosiwen Paboyern nporpammMon AUCUUNINHBI.

Mpy noaroToBKe K NEKUMOHHBIM U MPaKTUYECKUM 3aHATUAM, 00yYaroLUMCH BaXXHO MOM-
HUTb, YTO UX 3aJaya, OTBeYasl Ha OCHOBHbIE BOMPOCHI MNflaHa 3aHATUS U AOMNOSIHUTENbHbIE BO-
npocebl nNpenogasaTens, NokasaTb CBOM 3HAHUSA U KPYro3op, YMeHue forn4yeckm nocTpouTb OT-
BeT, BfajgeHne matemaTudeckum annapaTtoM U UHble KOMMYHWKATUBHbIE HaBbIKW, YMEHUe OT-
cTamBaTb CBOI NMPOGECCUOHANbHYO MO3ULMIO.

OcBoeHne aucumnnuHbl npegnosiaraeT He TOMbKo obs3aTernibHOe nocelleHne ayamTop-
HbIX 3aHATUN (NEKLMIA U NPaKTUYECKNX 3aHATUIN) U aKTUBHYO paboTy Ha HUX, HO U PErYNSPHYHO
CaMOCTOATENbHYIO Y4ebHYI0 OeATeNnbHOCTb B TEeYEeHUM ceMecTpa: U3ydeHne, pekomMeHayeMown
nuTepatypbl, CAMOCTOATENIbHOE OCBOEHWE NOHATUIHOIO annapara, NOAroTOBKY K NPaKTU4EeCKUM
3aHSATUAM, BbINOMIHEHWE MHAMBMAYArNbHbIX 3a4aHWUA, NOATOTOBKY K 3a4eTy.

Bce BbINonHAemble CTydeHTaMW CaMOCTOATENbHO 3afaHus MoanexaT nocreayoLlen
npoBepke npenogasateneM. Pe3ynbTathl TEKYLUMX aTTecTaumi y4uTbiBalOTCA NpenogasaTenem
npu NpoBeaeHUN MPOMEXYTOYHON aTTecTaunn.

YcnewHoe 0CBOeHME Kypca npeanonaraeT akTMBHOE, TBOPYECKOE ydacTue ctygeHTa ny-
TeM nnaHOMepHOW, NoBCeaHEBHON paboThl.

15. NepeyeHb OCHOBHOW U AONOSIHUTENIbHOM NUTEpPaTYpbl, peCypcoB UHTEPHET, Heob6Xxo-
OUMbIX AN OCBOEHUA AUCLUNIINHDI
a) ocCHOBHas nuTeparypa:

No
NcTouHmK

n/n

1 lMokopHbil KO. B. u Op.[ucbcbepeHyuarnbHbie ypasHeHUsT Ha 2eoMempu4deckux epagax/
lMokopHbit FO. B., lMNeHkuH O. M., MNpsdues B. 1., boposckux A. B., Jlazapes K. 1., LLla-
6pos C. A. - M: DUSMATIINT, 2005. — 268 c.

2 lMoHmpsiauH J1.C. ObbikHOBEHHbIE duhhbepeHyuarnbHblie ypasHeHus. M.: Hayka, 1982.
-332c.

3 Ope O. Teopus epagpos. M.: Hayka, 1980, 336 c.

0) pononHuTenbHas nuTepartypa:

Ne
McTouHnK

n/n

4 KpacHocenbckut M.A., Jllugpwuy E.A., Cobonee A.B. lNo3umueHbie fiuHelHbIe
cucmemMbl: MemoO nosioxumersibHbIx oriepamopos. M.: Hayka, 1985. - 255 c.

5 JlesumaH Bb.M. PasrnoxeHue rio cobcmeeHHbIM QhyHKUUaM dugbgbepeHuyuarnbHbIX ypas-
HeHul emopoeo nopsidka. M.-J1.: Focmexuszdam, 1950.

6 lMokopHbit FO. B., lNpsaduees B. J1. Hekomopkie 80rpochkl Ka4ecmeeHHOoU meopuu
UImypma-Tluysunnsi Ha npocmpaHcmeeHHouU cemu// Ycrnexu Mmamem. Hayk. - 2004. - T.
59, ebin. 3 (357). — C. 115-150

7 lMokopHbiti FO. B., lNpsdues B. /1., boposckux A. B. BoriHogoe ypagHeHuUe Ha npo-
cmpaHcmeerHol cemu// dokn. PAH. —2003. - T. 388, Ne 1. — C. 16-18




8 lMokopHbit FO. B., MNokopHas U. KO., lNpsdues B. f1., Psbuesa H. H. Hekomopskie sapu-
ayUOHHbIe HepaseHcmea Ha npocmpaHCcmMeeHHbIX cemsix// Becm. BopoHeX. 20C. yH-
ma. Cep. "Qusuka. Mamemamuka". — 2004. - Ne 2. — C. 179-183

9 nmomos H. B., lNpsidues B. J1. OnucaHue peweHuli 80/I1HOB020 ypasHEHUS Ha KOHeY-
HOM U O2paHU4eHHOM 2e0MempuUYECKOM gpaghe rpu ycrioeusix mpaHcMuccuu muna
"Kudkoz2o mpeHus"// Becm. BopoHex. eoc. yH-ma. Cep. "®usuka. Mamemamuka". —
2006. - Ne 2. — C. 185-193

10 O. B. KoposuHa, B. /1. lNpsidues Cmpykmypa peuleHus cmewaHHoU 3adayu Orisi 80/1-
HOB8020 ypasHEHUsI Ha KOMIaKmMHOM 2e0MEMpPUYECKOM 2paghe 8 criyHae HeHyrnegou
HayvarnbHol ckopocmull N3e. Capam. yH-ma. Hoe. cep. Cep. Mamemamuka. MexaHuka.
UHgpopmamuka, 9:3 (2009), 37-46

B) 6asbl AaHHbIX, VIHd.')OpMaLIMOHHO-CHpaBOqule N NONCKOBbIEe CUCTEeMbI.

Ne
NCcToYHMK

n/n

11 http://www.math.vsu.ru — oguuyuaneHbili calim mamemamu4yeckoz2o ¢hbakyribmema
Bry

12 http://www.math.msu.ru — ogpuyuarneHbil catim mexmama MY

13 http://www.mathnet.ru/rus/person9127

14 http://www.mathnet.ru/rus/person18392

15 http://www.mathnet.ru/rus/person14452

16. MNMepeyeHb y4ebHO-MeTOANYECKOrO obecneyvyeHns AnNs CaMOCTOATENIbHOU paboTbl
Ne n/n MCcTOYHMK

lMokopHnbil KO. B. u dp.[ucbcheperuuarnbHbie ypasHeHUsT Ha 2e0Mempu4ecKux epagax/
1 lMokopHbit FO. B., lMNeHkuH O. M., MNpsdues B. 1., boposckux A. B., Jlasapes K. 1., LLla-
6pos C. A. - M: DUSMATIINT, 2005. — 268 c.

2 Ope O. Teopus epagpos. M.: Hayka, 1980, 336 c.

KpacHocenbckut M.A., llugpwuy E.A., Cobonee A.B. lNo3umueHbie nuHelHbIe
cucmembl: Memod nonoxumesibHbix ornepamopos. M.: Hayka, 1985. - 255 c.
JlesumaH Bb.M. Pa3snoxeHue rio cobcmeeHHbIM QhyHKUUaM dughbgbepeHyuarnbHbIX ypas-
HeHull emopoezo nopsioka. M.-J1.: Focmexuszdam, 1950.

lpsidues B. J1. lNpoepamma ro crneukypcy "OcyunnsayuoHHas meopusi dugbghepeHyu-
5 arnbHbIX ypasHeHul Ha epachax”. — BopoHex: N30-e0 BopoHexxckoeo eocyHusepcume-
ma, 1997. — 4 c.

17. ObpasoBaTtenbHble TEXHOJIOrMU, UCNONb3yeMble NpU peanusauum y4ebHOWM
AUCUMNNUHBLI, BKIIOYasi AMCTaHUUOHHble obpa3oBaTesibHble TexHonoruun (AOT, anek-
TpoHHOe oby4yeHue (J0), cmewaHHOe 06yyYeHue):

Mpn peanusaumm AUCLMNIIMHBI UCNOMb3YIOTCA cnegyowme obpasoBaTenbHble TEXHOO-
TMW: NOTMYECKOE MOCTPOEHNE COAEPXKAHWUS, YCTAHOBMEHME MEXNPEAMETHbIX CBA3eln, 0603Ha-
YeHne TEeOpeTMYECKOro WM MPaKTUYECKOro KOMMOHEHTOB B y4ebHOM MaTtepuane, BKHOYEHME
3N1eMEHTOB AUCTaHLMOHHbIX 06pa3oBaTeNbHbIX TEXHOMOMMN.

M3noxeHne y4ebHOro martepmana OCHOBAHO Ha MPWUHLMMNE CUCTEMHOCTU, NMPeeMCTBEH-
HOCTW M NOCneaoBaTeNibHOCTU M HanpaBrneHoO Ha pasBUTUE WHTENNEKTyanbHbIX YMEHWUA, Npo-
deccmoHanbHbIX KOMNeTeHUnn, opMMpoBaHNE TBOPYECKOW NMYHOCTU BbICOKOKBaNMuLmpo-
BaHHOrO cneumanucra, cnocobHOro kK camopasBuTUo, caMoobpasoBaHuio, MHHOBALMOHHOWN Ae-
ATenbHOCTU. BaxkHenwas uenb npenogasatens — cucrematnsaumst 6onbworo obbema Teope-
TMYECKOro maTepunana n obyyeHvne CTygeHTa YMEHNI0 OPUEHTUPOBATLCA B 3TOM MaTepuarne.

PekomeHnayeTcst ucnonb3oBaHue, Kak TpaguMUMOHHbIX (hOpM OpraHvM3aumm NEKUMOHHOMO
MaTepuana, Tak U BHeAPEHMNE TakUX UHTEPAKTUBHbBIX TEXHOMOMMI, Kak NpobnemHas nekuus, Ko-
roa 3HaHWs BBOOATCS Kak « HEM3BECTHOEY, KOTOPOe HEOOXOAMMO «OTKPbITbY.


http://www.mathnet.ru/rus/isu58
http://www.mathnet.ru/rus/isu58
http://www.mathnet.ru/rus/isu58
http://www.math.vsu.ru/
http://www.math.msu.ru/
http://www.mathnet.ru/rus/person9127
http://www.mathnet.ru/rus/person18392
http://www.mathnet.ru/rus/person14452

AucumnnmHa MoxeT peanun3oBbIBaTbCA C MPUMEHEHWEM AUCTaHUMOHHBLIX obpasoBaTternb-
HbIX TEXHOSIOrMW, Hanpumep, Ha nnatopmMe «INEKTPOHHbIN yHuBepcutet BlY»
(https://edu.vsu.ru/course/view.php?id=3460).

18. MaTepnanbHoO-TeXHUYECKOE obecneyeHne AUCLUNIINHDI:

[na npoBeaeHNs NEKUMOHHbBIX U NPaKTUYECKMX 3aHATUI, TEKYLLLEro KOHTPOns U npome-
XYTOYHOM aTTectaumm ucnonbsyetca yuebHas ayantopus: cneunannsnpoBaHHas mebens.

Ana camocTtoaTenbHo paboTbl OOyYalLWMXCS — KOMMbIOTEPHbIA KNacc, OCHAaLLEHHbIV
OPrTEXHUKON, HEOBXOaUMBLIM NMporpaMMHbIM obecneyeHneM, SNEKTPOHHbIMU YY4EeBHbIMU NOCO-
6uamMM, 3akoHOAATENbHO-NPaBOBON HOPMAaTMBHOW MOWMCKOBOW CUCTEMOM, UMEKLLUA BbIXOL B
rnobanbHyo ceTb:

Ubuntu (6ecnnatHoe n/nnm cBobogHoe Mno, NULUEH3NS:
https://ubuntu.com/download/desktop ); Visual Studio Community (6ecnnatHoe u/vnun csoboa-
Hoe 10, nuueHsns https://visualstudio.microsoft.com/ru/vs/community/ ); LibreOffice (GNU
Lesser General Public License (LGPL), 6ecnnatHoe wu/vwnn cBobogHoe [10, nuueHsus:
https://ru.libreoffice.org/about-us/license/ ); Lazarus (GNU Lesser General Public License
(LGPL), 6ecnnatHoe n/unun ceobogHoe MO, nuueHsus: https://www.lazarus-ide.org/index.php );
Free Pascal (GNU General Public License (GPL), 6ecnnatHoe n/unu csoboaHoe MO, nuueH-
3ua: https://www.freepascal.org/faq.html ); Python 2/3 (Python Software Foundation License
(PSFL), 6ecnnatHoe u/unn ceoboaHoe MO, nuueHsus: https://docs.python.org/3/license.html );
46 Gimp (GNU General Public License (GPL), 6ecnnatHoe n/unu csoboaHoe MO, nuueHsns:
https://www.gimp.org/about/ ); Inkscape (GNU General Public License (GPL), 6ecnnatHoe
n/vnn ceobogHoe MO, nuueHsus: https://inkscape.org/about/license/ ); MiKTeX (Free Software
Foundation (FSF), 6ecnnatHoe u/unn ceobogHoe MO, nuueHsusa: https://miktex.org/copying );
TeXstudio (GNU General Public License (GPL), 6ecnnaTtHoe n/unu ceobogHoe MO, nuueHsuns:
https://texstudio.org/ ); Maxima (GNU General Public License (GPL), 6ecnnatHoe w/unn cBo-
6oaHoe 10, nuueHsus: http://maxima.sourceforge.net/faq.html ); Denwer (6ecnnatHoe w/unu
ceobogHoe IO, nuueHsusa: http://www.denwer.ru/fag/other.html ); 1C: lMNpegnpusatne 8 (6ec-
nnatHoe u/unn ceobogHoe MO, nuueHsus: https://v8.1c.ru/predpriyatie/questions_licence.htm );

Foxit Reader (6ecnnatHoe n/nnm cBobogHoe Mno, nuueHsusa
https://www.foxitsoftware.com/pdfreader/eula.html ); Deductor Academic (Academic Free
License, oecnnaTtHoe n/vinn cBobogHoe Mno, NUUEH3NS:

https://basegroup.ru/system/files/documentation/licence-deductor-academic-20160322.pdf );
WinDjView (GNU General Public License (GPL), 6ecnnatHoe n/vnun ceobogHoe MO, nuueHsus:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL), 6ec-
nnatHoe w/unn ceobogHoe IO, nuueHsnsa: https://www.7-zip.org/license.txt ); Mozilla Firefox
(Mozilla  Public License (MPL), 6ecnnatHoe wwunu cBobogHoe [10, nuvueHsus:
https://www.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe n/unun csobogHoe MO, nu-
ueHsus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), 6ecnnatHoe n/mnn csobogHoe Mo, NNLEH3NS:
https://www.virtualbox.org/wiki/Licensing_FAQ ); Astra Linux Common Edition (6ecnnatHoe
n/vnn ceobogHoe MO, nuueHaus: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL (6ec-
nnatHoe wu/unn ceobogHoe [10O, nuueHsus: https://www.postgresql.org/about/licence/ );
GeoGebra (6ecnnaTtHoe u/unu ceobogHoe MO, nuueHsuns: https://www.geogebra.org/license );
R (6ecnnaTtHoe n/vmnn ceobogHoe MO, nuueHsus: https://www.r-project.org/Licenses/ ); Wing-
101 (6ecnnaTtHoe w/vnn csobogHoe MO, nuueHsus: https://wingware.com/license/wing101 );
Loginom  Community Edition (6ecnnatHoe w/unn cBobogHoe [1O, nuueH3us:
https://loginom.com/platform/pricing ); MySQL (6ecnnatHoe u/vnn ceoboaHoe MO, nuueHsus:
https://downloads.mysqgl.com/docs/licenses



https://edu.vsu.ru/course/view.php?id=3460

19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TeKyLen U NPOMEXYTOYHOM aTTeCTaluu:

NHauvka-
Komne- Top(bl)
Ne HanmeHoBaHue pasgena gucum-
TeH- AOCTnXe- OueHo4Hble cpeacTea
n/n NNUHBI (MOAYNS)
uma(n) | HUSA Kom-
neTeHumm
01 MK-1. MK-1.1.
OnemeHTbl Teopumn rpados MK-3. MNK-3.1. YCTHbIN onpoc.
02 | OudhdepeHumnanbHble ypaBHEHNS MK-1. MNK-1.1.
Ha rpacdax kak mogenu 3agad ecte- | [1K-3. MNK-3.1 VCTHBI ONDOC
CTBO3HaHMS. poc.
03 | NpocTpaHcTBa OyHKUMIA, Onpeae- MK-1., | MK-1.1.
NEHHbIX Ha reOMeTPUYECKUX rpa- MK-2. MNK-2.1. 5
tax. AK-3. nK-3.1. YCTHbIV onpoc.
04 KpaeBas 3agava anst IMHENHOro MK-1. MK-1.1,
06bIKHOBEHHOIO AndhdepeHumnans- MK-2. MK-2.1.
HOro ypaBHEHUs1 BTOPOro nopsigka MK-3. MNK-3.1. VCTHBIN ONDOC
Ha reomeTpuyeckom rpade. poc.
05 | MeTog pasgeneHuns nepeMeHHbIX MK-1. MK-1.1,
AJ19 BONHOBOIO ypaBHEHWS Ha reo- MK-2. MK-2.1.
MeTpuyeckom rpage. MK-3. MK-3.1. YCTHBIN OMpOC
06 | CnekTpanbHas 3agava ans nuHen- AK-1 MK-1.1,
HOro 0ObLIKHOBEHHOIO AMddepeEH- I'IK-2. MNK-2.1
LnanbHOro ypaBHeHUs BTOPOro no- ' JIK-3.1. -
MK-3. YCTHbIN onpoc.
psgka Ha reomeTpudeckom rpage.
07 | MeTo4 rpaHU4YHbIX PEXUMOB A5 MK-1.1,
MK-1.
BOJTHOBOIO ypaBHEHUsI Ha reomeT- nK-2 MK-2.1.
puyeckom rpade. nK-3 MK-2.2., YCTHBIN OMPOC
' MK-3.1. '
08 | BosHukHOBEHME M pa3BUTUE TEOPUN
anddepeHumnanbHbix ypasHeHnn Ha | MK-3. MK-3.1. VCTHBI ONDOC
rpadpax n BeTBALLMXCHA NPOCTPaH- poc.
CTBax.
MpomexyToyHas aTTecTauns KOHTDONbHAS pAGoTa
dopma KOHTPOMsi — 3a4eT C OLEHKON P P '




20. TunoBble OLEHO4YHblEe CpeAcTBa U MeToAuYecKne Matepuanbl, onpegensilowume npo-
Leaypbl OLleHUBaHUA

20.1. TeKywWwMn KOHTPONb yCneBaeMocCTu

KoHTpornb ycneBaeMocTu No AUCUMNIIMHE OCYLLECTBMAETCS C MOMOLLbIO CreayoLmMX OLEHOYHbIX
CPEeacCTB:

anMeprIVI nepeyvyeHb BONPOCOB K MNPaKTU4YeCKUM 3aHATUAM

1. cTopusa BO3HMKHOBEHNA Teopuun anddepeHumanbHblX ypaBHEHUIN Ha rpadax.

2. OCHOBHbIE NOHATUA U 0603HaYeHUss AnddepeHLmanbHbIX ypaBHEHUI Ha rpadhax.

3. MaTtemaTuyeckas mogerb Manoun gedopmMaunm yrnpyrom ceTkm n3 CTpyH.

4. AHanor Teopemsbl LLUTypma 0 nepemexxaeMoCTu Hynen.

5. AHanor Teopemsl LUTypma 0 cpaBHEHUN: HEMPUMEHUMOCTb KINacCUYEeCKNX CxeM JoKasa-
TenbCTB.

6. CBoncTtea andpepeHymnanbHbIX HepaBeHCTB Ha rpagax.

7. [lokasaTenbCcTBO aHarnora Teopemsbl LUTypma 0 cpaBHEHUU.

8. NpunoxeHune Teopem LLTYypma K uccrneaoBaHuMio cnekTpanbHOM 3agaun.

9. Heocumnnupyowme auddepeHumanbHble ypaBHEHUS 2-ro NOpsiAKa U HEBbIPOXAEHHbIE Kpa-
eBble 3afa4um Ha rpadax.

10. JocTaTo4HOE ycnosue HeocuunnsaumMm anddepeHumanbHOro ypaBHeHs 2-ro nopsiaka Ha
rpade.

11. ®yHKuma NpuHa KpaeBoun 3agaum 2-ro nopsiaka Ha rpade n ee CBoMCTBa.

12. u_0-nonoxuTernbHOCTb MHTErparnbLHOro ornepartopa, obpallarLLero Kpaesyto 3agadvy Ha
rpace.

13. lNMpunoxeHve u_0-nonoxutensHocTn obpatlaroLero oneparopa K uccrnefoBaHUio Cnek-
TpasrbHOM 3agayn.

14. l'eomeTpuyeckasa KpaTHOCTb COOCTBEHHbIX 3HaYeHU Ha rpade-nyuykxe.

15. N'eomeTpuyeckasa KpaTHOCTb COOCTBEHHbIX 3HAYEHUI Ha NPON3BONIbHOM rpade.

16. MeToa pasgeneHnsi nepeMeHHbIX 45151 BOSTHOBOIO YpaBHEHUS HA reoMeTpu4eckom rpade.
17. CnexTpanbHas 3agada ans JIMHeNHoro obbIKHOBEHHOrO AnddepeHLmManbHOro ypaBHEHUS
BTOPOro nopsigka Ha reomeTpudeckom rpace.

18. MNpasuno napannenorpamma 4551 BOSIHOBOro ypaBHEHUS Ha rpadoe.

19. YucneHHoe pelleHne HayvanbHO-KpaeBon 3afgayun Ans BOSIHOBOrO ypaBHEHUA Ha rpadpe, oc-
HOBaHHOE Ha npaswure napannenorpamma.

19. MeToA rpaHNYHbIX PEXMMOB 4151 BOSTHOBOIO ypaBHEHUS HA reoMeTpudeckom rpace.

MpuMepHbIN NepevyeHb NPaKTUYECKUX 3a4aHUN.
1. CymiecTByeT M HETPMBHAIBHOE pelnenue ypaHenus —U "+ efu=0 (xeTI"), rne I'- reo-

METPUYECKUHN CBS3HBIN Tpad, y10BIETBOPSIOIIEE YCIOBUIO u\ o= 0? OrBer o6ocHyiire.

2. BepHo 11, uTo HU o7HO U3 pernenuii ypapaenus U"'—3U=0 (Xel'), rae I - reomerpuue-
CKUM CBsA3HBIN rpad, He uMeeT S-30H B [ 2 OTBeT 0GocHyiiTe.

3. UsBectHO, uto rpad) [ mmeer Tpu pebpa u 0fHy BHYTPEHHIOK BEPIIMHY, a TAKKE, YTO MPH
A =1 T sBnsercs S-30H0ii HekoToporo pemenus ypasaenus U"+ AU =0 (X € I'). Kakoe nan6omns-

mec KOJINYECTBO HyJ'ICfI B r MOKCET UMCETh HCTPUBUAJIBHOC PCILICHUC 3TOTO YPAaBHCHUS IIPU /1 =—?0r1-

BET 00OCHYHTE.
4. Tyers I' — rpad ¢ rpannunsivu Bepmnamu b, b, , b, u BHYyTpenneii Bepuunoil @, nmpu-

uém |b. —a|=1 (i =1, 2, 3). Haiinute pemenne ypasuenns U" =0 (X €I, ynosnersopsromee yerno-
susm U(D) =0=u(b,), u'(b) =1, ecu ¢ (a) =1 (i =1, 2, 3) (I —unnexc pedpa (b;a)).



. T
5. Iycrs ' —rpad, y; =(b;a) (1 =1, 2, 3) - ero pébpa mmHbl R Haiinure pemenne W ypas-

nennst U"+U =0 (X €I), ynosnersopsrowee yenosusam U(b) =0=u(b,), u'(b) =1. Vimeer mu W

S-30nb1? ByayT 11 uMeTh S-30HBI B | pelenus 1aHHOTO ypaBHeHHs, HeKoJLTMHeapHble ¢ W ? OTBeThI
obocHyiiTe.
6. Iycts " —rpad, 7, = (b;;a) (i =1, 2, 3) — ero pé6pa mmusl 1. Byayt 1 umets S-30ub1 B I

pemenus ypasaenus —U "+ U =0 (X € I')? Orser ob6ocnyiite.
. T
7. Oycrs I' —rpad, y, = (b;a) (i =1, 2, 3) — ero pébpa auusl 7 Haiinure perenue ypasHe-

aust U"+4U =0 (X eI'), ynosrersopsromee yenosusim U(D,) =0=u(b,), u'(b) =1. Byzer im
MMETh

S-30mb1 B I pemenue ypasuenus U"+5U =0 (X €I'), ynosnersopsiomiee TeM ke ycI0BUIM B
Toukax D, u b,?

8. B ciekTpansHoii 3anade tuna Jupuxie mns ypasuenus U+ AU =0 sa rpade-3sesne ¢ Tpems
pEéOpamu, MHBI KOTOPBIX 1, 1 1 2, HaiimuTe hopMyy U mocTpoiite rpaduk Beaymie COOCTBEHHOM

byHKIIH.

OnuncaHune TexHosorMm NnpoBeaeHus

TeKyLwu KOHTPOb NpeacTaBnseT cobon NpoBEPKY YCBOEHUS y4ebHOro matepumana Teo-
pPeTUYEeCKoro 1 NPakTUYeCcKoro xapakrepa, perynsapHo OCYyLLECTBIISIEMYIO HA 3aHATUAX.

TekyLnn KOHTPONb NpeaHa3Ha4vyeH ass NpoBepKM Xxoaa U kavyectBa (hopMUPOBaAHNSA KOM-
neTeHuumn, CTUMynmpoBaHunsa y4ebHomn paboTbl 00y4yaloLNXCa U COBEPLUEHCTBOBAHUS METOANKN
OCBOEHUSA HOBbIX 3HaHW. OH obecneymBaeTCca NPoBeAEHNEM ONPOCOB NO TeOpeTUYeCcKoOMy Ma-
Tepwuany, BbINOMHEHNEM MPaKTUYECKUX 3afaHuN.

Mpn TekyLieM KOHTporne ypoBeHb OCBOEHUS Y4eBHON AUCUUNIUHBI U CTeneHb chopMu-
POBAHHOCTW KOMMETEHUUN ONPeaensnTCa OLEHKaMM «3a4TeHO» U «He3ayTeHo». Cuctematny-
HOCTb, OOBEKTUBHOCTb, apryMeHTUPOBAHHOCTb — [MaBHble MPUHLMMbLI, HA KOTOPbIX OCHOBaHbI
KOHTPOSIb U OLleHKa 3HaHU oby4yaroLmxcs.

TpeboBaHus K BbINOMTHEHMIO 3a4aHUI (LUKanbl U KPUTEPUN OLIEHNBAHWUS)
[Mpn NnpoBegeHUn TeKyLLIero KOHTPONSA ycrneBaeMoCTU UCNOMb3YHTCA crieaytoLime
nokasartenu:
1) 3HaHWe OCHOBHbIX MOHATUN U onpeaeneHu;

2) yMeHue UCnosib30BaTh CTaHAAPTHbIE METOAbI ANS PELLEHMs TUNOBbLIX 3a4ay;
3) onTUManbHOCTb X0A4a peLleHus:;

4) norvka U3roXeHusl, paccy>KaeHui;

5) NpaBMNbHOCTb BbINOMHEHUS PacYeToB;

Kputepum oueHKM KOMNeTeHUUN (pe3ynbTaToB 00y4YeHus1) Npu TeKyLen aTrecTa-
Lmn:

3a4TeHO: BbINOSTHEHME MPAKTUYECKMUX 3aaHMN U OTBETbI B X04€e Oonpoca COOTBETCTBYIOT
nepeyncrneHHbiM nokasartenam, obydawolmica gaet OTBETbl Ha OOMNOSIHUTENbHbIE BOMPOCHI,
MOXeT ObITb HEe COBCEM MNOSHblE. [IeMOHCTPUPYET yMEeHNe pellaTb 3adadn, BO3MOXHO C HEKO-
TOPbIMU OLINGKaMK.

Hes3auyTeHo: B xo4e onpoca oTBeTbl 0Oy4vatoLerocsi He COOTBETCTBYHOT HU OAHOMY U3 ne-
peyncneHHblx nokasatenen. ObyyarLWMNca OEMOHCTpPUPYET (pparMeHTapHble 3HaHWUS U yMe-
HUS UNK NX OTCYTCTBME.

20.2 NMpomexyToyHaa aTrecTauums



lMpomexyTouHast aTTectauns NPoBOANTCS B COOTBETCTBUM C [1ONOXEHMEM O MPOMEXY-
TOYHOM aTTecTtaumm oby4varowmxcs no nporpammam Bbiclwero obpasoBaHus. [pegHasHaveHa
AN onpegeneHnst YpoBHS OCBOEHMSI Bcero obbema yy4ebHOM AMCUMNNNHBI U NPOBOAUTCS B
dopme 3a4eTa C OLEHKON.
MpomexyTodHas aTTecTauus No AUCUMNIIMHE OCYLLECTBNSETCA C NOMOLLbLIO CrieayoLmx
OLIEHOYHbIX CPEACTB:
MNMepe4yeHb 3apaHNM ANA KOHTPONbHOM PaboThlI.

1. B cnekTpanbHoi 3agave tuna Qupuxne ans ypasHenuns U"+ AU =0 Ha rpade-3sesne
c Tpemsa pébpamun, AnuHbl KOTOopbIX 1, 1 1 2, HangUTE opmyny 1 NOCTponTe rpadurk BeayLlen
coBCTBEHHOM (DYHKLNMN.

2. B cnekTpanbHoit 3aaade tuna Oupuxne ansa ypasHeHus U'"+ AU =0 Ha rpadpe-3eesne
C Tpemsi p€Bpamu, ANUHLI KOTOpbIX 1, 2 1 2, HanguTe opmyny 1 NOCTponTe rpadurk BeayLLEN
COBCTBEHHOMN PYHKLMN.

3. B cnekTpanbHoi 3agade Tuna Heimana ansa ypasHenus U'"+ AU =0 Ha rpadpe-3sesae
C Tpems p€bpamu, AnNUHbI KoTopbiX 1, 1 1 2, HanguTe opmyny 1 NOCTpouTe rpaduk NepBon
(nocne Beayuwen) cobcTBEHHON OYHKLIMN.

4. B cnekTpanbHoi 3agave Tuna Hemana ansa ypasHeHus U'"+ AU =0 Ha rpade-3sesge
C Tpemsi p€bpamu, ANUHLI KOTopbIX 1, 2 1 2, HananTe opmyny 1 NOCTpPonTe rpaduk nepson
(nocne Beaywen) cobCcTBEHHON OYHKLMN.

5. B cnekTpanbHoi 3agade Tuna OQupuxne ansa ypasHeHusa U'"+ AU =0 Ha rpade-3Besae
C Tpems p€bpamu, ANUHLI KoTopbiX 1, 1 1 2, HanguTe bopmyny 1 NOCTponTe rpadurk Nepeomn
(nocne Beaywen) cobcTBEHHON OYHKLIN.

6. B cnekTpanbHoit 3aaaye tuna Oupuxne ans ypasHeHuns U'"+ AU =0 Ha rpade-3eesne
C Tpemsi p€bpamu, ANUHLI KOTOpbIX 1, 2 1 2, HanguTe hopmyny 1 NOCTponTe rpadmk NepBon
(nocne Beaywen) cobCcTBEHHON OYHKLIMN.

7. B cnekTpanbHoii 3agade Tuna Qupuxne ansa ypasHenusa U'"+ AU =0 Ha rpade-3Besae
C Tpems p€bpamu, ANUHLI KOTOopbIX 1, 1 1 2, ONULWIMTE MHOXECTBO BCEX COOCTBEHHbLIX 3HaYe-
HUA.

8. B cnekTpanbHoi 3aaade Tuna dupuxne ang ypasHenua U'"+ AU =0 Ha rpade-3eesne
C Tpemsi p€bpamu, ANUHLI KOTOPbIX 1, 2 1 2, ONULLIMTE MHOXECTBO BCEX COOCTBEHHbLIX 3Ha4Ye-
HURA.

9. B cnekTpanbHoi 3agade Tuna HeimaHa ansa ypasHeHus U"+ AU =0 Ha rpadpe-3Besae
C Tpems p€bpamu, ANUHLI KOTopbIX 1, 1 1 2, oNULWINTE MHOXECTBO BCEX COBCTBEHHbIX 3HaYe-
HUA.

10. B cnekTpanbHoi 3aaaye tuna HeimaHa ans ypasHeHuns U'"+ AU =0 Ha rpade-
3Be3e C Tpems pébpamu, OnHbI KOTOPbIX 1, 2 1 2, ONULLIMTE MHOXECTBO BCEX COBCTBEHHbIX
3HaAYEHUN.

OnuncaHue TeXHONorMmM NpoBeaeHns

MpomexyToyHaa aTTecTaumsa No OMCUUNIIMHE NpecnenyeT Uenb OueHUTb paboTy oby-
YaloLLMXCsa 3a KypC, NofnyvYeHHble 00yYaloWMMNCS 3HAHUS, YMEHUSA N YPOBEHb NPUOBPETEHHbIX
KOMMETEHUMN, UX NPOYHOCTb, Pa3BUTME TBOPYECKOrO MbILLIIEHUS, NMPUOBpPETEHNE HaBbLIKOB Ca-
MOCTOSITENTbHOW paboTbl, YMEHWE CUHTE3NPOBATb MOSYYEHHbIE 3HAHUS M MPUMEHSITb UX MpU
peLeHnn NpakTU4Yecknx 3agau.

3ayeT npoBOAMTCSA Ha NocnegHeM NPakTUY4EeCKOM 3aHATUN. IToroBasi oueHka BbiCTaBNSA-
eTca no peaynbtatam paboTbl 0Oy4YaloLWMXCS B CEMECTPE U BbIMOIHEHUSI UTOrOBOW KOHTPOJb-
Hon paboTbl. KOHTponbHas paboTa cooepXuT nATb 3adaHun. Kaxaoe npaBuibHO peLLleHHoe
3aJaHuve oLeHuBaeTcs ogHMM b6annom.

[na oueHMBaHuA pes3ynbTaToB 00y4eHMst Ha 3ayeTe uUcnonb3yetcs 4-6annbHas Lwkana:

«OTIIMYHOY», «XOPOLLOY, «YAOBNETBOPUTENBHOY», KHEYOOBIETBOPUTENBHOY.



TpeboBaHuWs K BbINONHEHUIO 3a4aHnI (LUKanbl U KPUTEPUN OLLEHNBAHNS)

Mpw npoBegeHUn NPOMEXYTOYHOM aTTecTaunmn B popme 3aveTa C OLEHKOM UCMOMb3YHoT-
Cs criegyrolimMe nokasaTenu:
1) 3HaHWe y4yebHOro matepmana v BrnageHve NOHATUNHBbIM annapaTom Teopuu anddepeHum-
anbHbIX ypaBHEHNIN Ha rpadoe;
2) yMeHue CBsA3blBaTb TEOPUIO C MPAKTUKOM;
3) yMeHne nnniocTpnpoBaTb OTBET NpUMepamMn, paktamum, AaHHbIMU Hay4YHbIX UCCeaoBaHUN;
4) ymMeHue npuMeHaTb hopmynbl, pelaTb 3agadu;

CooTHoLweHne nokasaTenen, KputepueB 1 WKasrbl OueHNBaHUA pe3yrnbTaToB O6y‘-IeHI/IFI.

KpuTtepuu oueHmBaHus YpoBeHb Wkana
chopMmnpoBaHHOCTH OLIEHOK
KOMMNETEHLUN
B xone paboTtbl B cemecTpe: MoBbILWEHHbIN OTnu4yHo
O6yvaowuincss B NONHOM Mepe BrageeT MOHATUMHBIM annapa- YypOBEHb (3aver)

TOM Teopuun guddepeHumanbHbIX ypaBHEHU Ha rpade, cnoco-
GeH wnnicTpupoBaTb OTBET npumepamu, dakramu, SaHHbIMU
Hay4HbIX UCCNeaoBaHWMiA, NPUMEHSTbL TeopeTUYeckue 3HaHuUs ans
peLLeHnsa NpakTUyYecknx 3agad B obnactn teopuun auddepeHum-
anbHbIX YpaBHEHUW Ha rpacde.

Bce 3agaHns KOHTPONbHOW paboTbl peLleHbl BEPHO.

B xone paboTbl B cemecTpe: Bba3soBbIli ypoBeHb | XOpOLLO
Ob6yvatowmnncsa BrnageeT NOHATUAHBIM annapaTtoM gaHHou obna- (3aver)

CTM Hayku (TeopeTU4eCcKMMM OCHOBaMM AUCLMUNAMHLI), CNocobeH
peliaTb 3agayu., AOMycKaeT He3HauMTeNbHble OWnbKM Npu oTBe-

Te.
YeThlpe 13 NATU 3a4aHUN KOHTPONbHOW paboThl peLleHbl BEPHO

B xone paboTbl B cemecTpe: MoporoBkIn YaoBneTBo-
Ob6yvatownnca BnageeT 4YacTUYHO TEOPEeTMYECKUMM OCHOBaMU ypOBEHb pUTENbLHO
ANCUMNANHBI, pparMeHTapHO crnocobeH oTBevaTb Ha BOMPOCHI. (3aver)

PelwaeT He Bce 3agauw.
Tpu 3a4aH1s B KOHTPONbHOM paboTte peLleHbl BEPHO

B xope paboTbl B ceMecTpe: . He3adeT
Ob6yvatownncs OEMOHCTPUPYET OTPbIBOYHbIE, (hparMeHTapHble
3HaHus, JOonyckaeT rpydble owunbKM, MNNOXO pellaeT 3agaudu.
MeHe Tpex BepHbIX OTBETOB B KOHTPOIbHOW paboTe

. 20.3 ®oHA OLUEHOYHLIX cpeacTB chOPMUPOBAHHOCTU KOMMNETEHUUN CTYOEHTOB, PEKo-
MeHAyeMbIN ANs NpoBeAeHUA AUarHOCTUYECKUxX pabort

Tect 1.
Kakas u3 cnegyrowmx cuctem ypaBHeHUIN onpeaensieT BOSIHOBOE YpaBHEHUE Ha reomeT-
puyeckom rpadpe?

((u), (1) =(u), (xt), 0<x<1, t>0, i=1, 2, 3
" i(ui ), (0.t)=0 ;
(u), (1) =(u;), (x1), 0<x<1, t20, i=1 2, 3
2) 3 ’

> (u;), (0,)=0

i=1




(u), (xt)=(u;), (x,t), 0<x<1, t>0, i=1 2, 3
) > (u), (0.5 =0 /
(), () =(u) (%) (u), (xt), 0<x<1, t>0, i=1, 2, 3
2)

D (u) (Ot)=0

1

3
i=

lMpaBunbHbIN OTBET: 1.

PelueHne.
OpHoMepHOe BOMHOBOE YpaBHEHME Ha OTpe3ke (a Kaxaoe u3 pébep reomeTpu4eckoro

rpacha ecTb oTpesok) umeet Bug € (u), (X,t) =(u), (x,t), rae ¢ — nonoxurensHoe wmAcro.
Mog 3To onMcaHWe NoAXOAUT TONbKO BapuaHT 1 oTeeTa.
TecT 2.

Kakas cnekTpanbHaa 3agadya BO3HUKAET MNMocrie npuMmeHeHna metoaa pasgeneHna nepe-
MEeHHbIX A4 BOJTHOBOIo ypaBHEHUA

u, (x,t) =u,(x,t), xel, t=0,
Ha reomeTpudeckom rpadpe I npu KpaeBbIx ycnosusax 1-ro poga?
{—y"(X) =Ay(x), xel
1) ;
Y- =0
—y"(x) = Ay*(x), xel
Y|y =0 |
{—y"(x) = Asin(y(x)), xel
3) ;
Ylor =0
{—y"(X) =2y(x), xeT
4)

Yir =1

MpaBunbHbIN OTBET: 1.

PeweHne.
KpaeBasi 3agava, BO3HMKatoLWas NOCcre NpMMeHeHus MeToaa pasaeneHusi NepeMeHHbIX
OISl BOJTHOBOIO YpaBHEHUS HA reomeTpudeckom rpadpe IN npu KpaeBbix ycnosusx 1-ro poga
AomKHa BbITb NIMHENHOW, ogHOpoAHON 1 1-ro poaa. 3agayv n3 BapuaHToB oTBeTa 2 U 3 Henu-
HeWHbl, a B 3agade 13 BapuaHTa oTBeTa 4 KpaeBoe yCnosme HeogHOpPoAHO (=1, a AOMKHO BbITb
=0). 3agaya u3 BapuaHTa oTBeTa 1 nnMHenHa, ogHopogHa u 1-ro poga. Octaétcs ybeamTtbes,
4TO MMeHHO ypaBHeHne —Y"(X) = AY(X) Bo3HMKaeT nocrne NpUMeHeHUst MeToda pasaeneHus

NepemMeHHbIX AN ypaBHEHUs (u)XX (x,t) = (u)tt (x,1) . MpuMeHss 3TOT MeToa, MLLLEM peLeHNe

B Buge U(X,t) = y(X)T (1), uto maér y"(X)T (t) = y(x)T "(t), To ectb

y'() ()
y(x)  T(t)

BUNbHbIN BapunaHT OoTBeTa — 3TO BApUaHT 1.

= const = —A, otkyaa u nonyyaetcs ypasHeHne —Y"(X) = Ay(X). Utak, npa-



TecT 3.
CobcTBeHHbIe 3HavyeHus 3agaydn Wtypma-Jinysunnga Ha reomeTpuyeckom rpade r

-y (x) = 4y(x), xel'
V=0
B koTopon Y(X) — rnagkast Ha I pyHkums, a ol # J,

a) BCE MOMOXUTENbHBbI;

6) BCe oTpuuaTenbHbl;

B) MOryT ObITb NO6bIMM MO 3HAKY BELLLECTBEHHBIMU YMCNaAMU;
r) MOryT 6bITb HEBELLLECTBEHHBIMM.

[MpaBunbHbIN OTBET: a.

PeweHne.
Ecnu o' # (J, 10, no n3BecTHo TeopemMe, Bce coBCTBEHHbIE 3HaYeHus 3aaaqn LLtypma-
JlnyBunns Ha reomeTtpuyeckom rpade I nonoxuteneHbl. OCTaéTca 3aMeTUTb, YTO NOSTOXMU-
TeNbHblE YMCNa BELLLECTBEHHbI.

TecTt 4.
Beayuwiee cobcTBeHHOe 3HayveHue 3agaydm LWtypma-JinyBunnga Ha reomeTpudeckom rpacpe

=y"(x) =4y(x), xel

Y]y =0
B KoTopoit Y(X) — rmaakas Ha " dpyHkuua, a o' # D,
a) NOSNOXNUTESbHO;
0) oTpuuaTensbHo;
B) MOXeET ObITb NM0ObIM NO 3HAKY BELLLECTBEHHBIM YNCIIOM;
) MOXeT BbITb NMOOLIM KOMMNEKCHLIM YACITOM.

MpaBunbHbIN OTBET: a.

PeweHne.
Ecrm o' # (J, To, no n3BecTHOW Teopeme, BCe COBCTBEHHbIE 3HaYeHUs (B TOM Yucrne Be-
ayuwiee) 3agaum LWtypma-finyBunns Ha reomeTpuyeckom rpade I nonoxuntenbHbl. OcTaéTcs
3aMeTUTb, YTO NONOXMUTENbHbIE YMCIa BELWECTBEHHDI.

TecT 5.
Beayuiee cobcTBeHHOE 3HayeHume 3agaydn Ltypma-JinyBunnga Ha reomeTpudeckom rpade

=y"(x) =4y(x), xel

Y] =0
B koTopoit Y(X) — rmaakasi Ha " dpyHkuma, a o' # D,
a) NOSNTIOXNUTESbHO;
6) oTpyuaTenNbHO;
B) paBHo 0;
r) npuHaanexut [ \[J | roe [ — MHOXeCTBO BCex KOMMIEKCHbIX uncer, a [| — MHOXecTBo
BCEX BELLECTBEHHbIX Yncen.



lNpaBunbHbIN OTBET: a.

PeweHne.
Ecnn Ol # J, To, No n3BecTHON Teopeme, Bce COBCTBEHHbIE 3HAYeHUs (B TOM Yucne Be-
ayuwee) sagayum LWtypma-IinyBunns Ha reomeTtpuyeckom rpadge I nonoxuteneHbl. OcTaéTtca
3aMeTUTb, YTO MNONOXMUTENbHbIE YMCIa BELWECTBEHHDI.

TecT 6.
ByaeT nu coyHkuma Y(X) =1 rmagkum pelueHreM criepytoLlel KpaeBon 3agaym Ha reo-
MeTpuyeckom rpadpe
-y"(x)=0, xel

Y,r =0

?

a) Aa;
0) Her;
B) [1ns ogHO3HA4YHOro oTBeTa AaHHbIX HEAOCTATOYHO.

MpaBunbHbIN OTBET: 6.

PelueHve.
Ecrm y(X) =1, 10 y|ar =1, a He 0. 3HaunT, Y(X) =1 He ABNsAETCS pelleHnem yKa3aHHOI

3agaun.

TecT 7.
Byoet nu doyHkumsa Y(X) =1 rnagkum pelueHnem crieayroLlen Kpaesoii 3a0a4m Ha reo-
MeTpuyeckom rpadpe I

—y"(x)=Ay(x), xel
Y], =0

B KOTOpPOW A — BelLeCTBEHHbIN napameTp?

a) Oa, npu nobom A €] ;

6) HeT, Hu1 npu kakom A €[] ;

B) OTBET 3aBMCUT OT 3Ha4eHnsa napameTpa A €[] .

MpaBunbHbIN OTBET: 6.

PelueHnve.
Ecrm y(X) =1, 10 y|ar =1, a He 0. 3HaunT, Y(X) =1 He ABNsAETCS pelleHnem yKa3aHHOM

3a71a4u, Kakoso Bbl HW BbIno A .

TecT 8.
Bynet nu dyHkums Y(X) =1 rnagkum pelueHnem crieayrollein Kpaesoi 3aaaqn Ha reo-
mMeTpudeckom rpacpe I

-y"(x)=0, xe F?
Ve =0

a) Aa;

0) Her;

B) [Ans ogHO3HA4YHOro OTBEeTa AaHHbIX HEAOCTAaTOYHO: OTBET 3aBUCUT OT HaANM4Ms LMKIOB Y
reomeTpuyeckoro rpada I.



MpaBunbHbIN OTBET: a.

PelueHune.
y(x) =1 aBnsaetca rnagkoi yHKuMen Ha I, Tak kak Nniobas KOHCTaHTa ecTb rnagkas

yHkums Ha . Kpome Toro, ecrim Y(X) =1, o y'=0, v 3HauuT, y'|ar =0. Moatomy y(x) =1
SBMNSIETCA peLleHneM ykasaHHo 3agayuun.

TecT 9.
ByaeT nu coyHkuma Y(X) =1 rnagkum pelueHreM criepytoLleit KpaeBol 3agaym Ha reo-

MeTpuyeckom rpadpe
-y"(x)=4y(x), xel'
Yl =0 |

B KOTOpPOi A — BelLEeCTBEHHbIN NapameTp?
a) Oa, npu nobom A €l ;

6) HeT, H1 npu kakom A €[] ;

B) Tonbko npn A =0;

r) Tonbko npu A =-1.

[MpaBunbHbIN OTBET: a.

PeweHne.
y(X) =1 aBnaetca rnagkoit dpyHKumen Ha I, Tak Kak nobas KOHCTaHTa ecTb rnagkas

pyHkuns Ha . Kpome Toro, ecrm y(X) =1, 10 y'=0, n avaunt, y'|  =0.Mostomy y(x)=1

ABNSETCA pelleHneM ykasaHHow 3agaum npu noom A €[ .

TecT 10.
Byoet nn dyHkums u(X,t) =1 pelueHneM BOMHOBOIO ypaBHEHUS

c®u, (x,t)=u,(xt), xel, t>0,
Ha reomeTpuyeckom rpadpe '? NMapameTp C — NONOXKUTENBHOE YMCIIO.
a) Oa, npu no6om ¢ >0;
6) Oa, Ho Tonbko Npu C =1;
B) HeT, HM npu kaknx C;
r) OTBET 3aBUCUT OT HaNU4nsA LUKITOB Yy reomeTpuyeckoro rpada I.

[MpaBunbHbIN OTBET: a.

PeweHne.
Ecrm u(x,t)=1, 10 u, =0 n u, =0, u 3HauuT, faHHoE ypaBHeHUE ANs PYHKLN

u(x,t) =1 sbinonHsietca npu mo6om € > 0.

TecT 11.
Bynet nu dyHkums U(X,t) =t pelueHnem BONHOBOro ypaBHEHUs
¢’ U, (x,t)=u,(xt), xel, t>0,
Ha reomeTpudeckom rpade ? NMapameTp C — NONOXKUTENBHOE YMCIIO.

a) Oa, npu no6om ¢ >0;
6) Oa, Ho Tonbko npu C =1;



B) HeT, HM npu Kakux C;
r) OTBeT 3aBUCUT OT HanNU4nAa LUUKIIOB Yy reomeTpuyeckoro rpada .

[MpaBunbHbIN OTBET: a.

PelueHne.
Ecnun u(x,t) =t,Tou, = Own u, = 0, v 3HauuT, gaHHoe ypaBHeHWe Ans PYHKLUN

u(x,t) =t eeinonHsieTca npu noGom € > 0.

TecT 12.
Bynet nu dyHkuma u(x,t) = t? peLueHnemM BOSTHOBOIO ypaBHEHUS
c®-u, (x,t)=u,(xt), xel, t>0,
Ha reomeTpudeckom rpade I'? NMapameTp C — NOMOXKUTENBHOE YUCIIO.
a) Oa, npu no6om ¢ >0;
6) Oa, Ho Tonbko npu C =1;

B) HeT, H1 npu Kakux C;
r) OTBeT 3aBUCUT OT HaNU4nA LUUKITOB Yy reomeTpuyeckoro rpada .

[MpaBunbHbLIN OTBET: B.

PelueHune.
Ecnun u(X,t) :tz, TO U,, = Own u, = 2, VN 3HA4UT, AaHHOe ypaBHEeHWe Ana PYHKLUK

u(X,t) =t* He BbLINOMHSAETCS HI NPU KaKNX C .

TecT 13.
Byaet nu dyHkums U(X,t) = COSt pelieHnem BOMHOBOMO ypaBHEHUs

¢’ -u, (xt)=u,(xt), xel, t>0,
Ha reomeTpudeckom rpade I'? NMapameTp C — NONOXUTENBHOE YMCIIO.
a) Oa, npu no6om € > 0;
6) Oa, Ho Tonbko npu C=1;

B) HeT, HM npwn Kakux C;
r) OTBeT 3aBUCUT OT HaNU4nA LUUKIIOB Yy reomeTpuyeckoro rpada .

[MpaBunbHbIN OTBET: B.

PeweHne.
Ecrm u(x,t) :tz, 10 U, =0 1 U, =—C0st, n 3HaunT, faHHOEe ypaBHeHMe Ans PyHKLMUM

U(X,t) =t He BLINONMHSETCS HU NPY KaKnX C .

TecT 14.
Byoet nu dyHKums u(x,t) = {X pelueHrMeM BONHOBOro ypaBHEHWS

¢’ -u, (xt)=u,(xt), xel, t>0,
Ha reomeTpudeckom rpade ? NMapameTp C — NONOXKUTENBHOE YMCIIO.

a) da, npu no6om € > 0;
6) Oa, Ho Tonbko npu C =1;

B) HeT, HW npu kakux C;
r) OTBeT 3aBUCUT OT HaANN4MS LMKITOB Y reoMeTpuyeckoro rpada I



MpaBunbHbIN OTBET: a.

PelueHune.
Ecnu u(X,t) =tX, 10 U, = Owm u, = 0, v 3HauuT, gaHHoe ypaBHeHne AN yHKUMK

u(x,t) =tx BbinonHsetca npu nodom € > 0.

TecT 15.
Bynet nu dyHkums U(X,t) = X pelueHneM BONHOBOIO ypaBHEHMs
¢’ u, (xt)=u,(xt), xel, t>0,
Ha reomeTpudeckom rpade '? NMapameTp C — NONOXKUTENBHOE YUCIIO.
a) Oa, npu no6om ¢ >0;
6) Oa, Ho Tonbko npu C =1;
B) HeT, HM npu kaknx C;
r) OTBET 3aBUCUT OT HaNU4ns LUKITOB Y reomeTpuyeckoro rpadca .

[MpaBunbHbIN OTBET: a.

PelueHue.
Ecnun u(x,t) =X,To U, = Own u, = 0, 1 3HauuT, gaHHoOe ypaBHeHue ANna PYHKUUK

u(x,t) = X sbinonHaeTca npu no6om € > 0.

TpeboBaHWs K BbIMNOMHEHWNIO 3aaHUN, LKarnbl U KpUTEPUU OLLeHNBaHNSA
1) TecToBble 3agaHus.

- 3agaHuga 3aKpbITOro TMNa — cpegHuin YpoBEeHb CIOXHOCTU (BbIOOP OOHOroO BapuaHTa OTBETA,
BEPHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

- 3agaHuga 3aKpbITOro TUNa - cpeaHuU YPOBEHb CIOXHOCTU (MHOXECTBEHHbLIN BbIOOP):

e 2 6anna — ykasaHbl BCce BepHble OTBEThI;

e 33 KaXOblll BEPHbIN OTBET cTaBuTCca 1 Gann, NpyM 3TOM 3a KaXabl HEBEPHbIA OTBET
BblunTaetca 1 6ann;

e 0 6annoB — He BbIOpaAHO HM OQHOrO BEPHOroO OTBETA.

- 3agaHug 3aKkpbIToro Tmna (Ha cooTBETCTBUE):

e 2 6anna — Bce COOTBETCTBUA ONpeaeneHbl BEpPHO;

e 33 Kagoe BEpHOE COMOCTaBfIEHME CTaBUTCSA KONMYECTBO GannoB, paBHOE MaKCu-
ManbHomy (2 6anna), oeneHHoOMy Ha KONMM4YecTBO MpeanaraembiX B BOMPOCE COMo-
CTaBlEHUN;

o 0 6GannoB — HM OOQHO COMNnoOCTaBMEHNE He BbIBpaHO BEPHO.

- 3agaHuga OTKPbLITOro Tuna (KOPOTKUN OTBET):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — ykasaH HEBEPHbIN OTBET.






