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HeJII/I OCBOCHUA NUCHUIIJINHBI

K 0CHOBHBIM HeJIsIM OCBOCHMS JHUCLUUIUIMHBI «YpaBHEHUS MaTeMaTU4ecKou (pusm-
KW CIIENYEeT OTHECTH:

- BOCIIUTaHHE y CTYACHTOB OOLIEN MaTeMaTU4E€CKON KyJIbTYpBbI;

- IpUOOpEeTEeHNE CTYJEHTaMH IIMPOKOr0 Kpyra MaTeMaTH4YEeCKUX 3HAHUM, yMe-
HUM U HaBBIKOB;

- Pa3BUTHE CIIOCOOHOCTH CTYACHTOB K MHAYKTUBHOMY U JIEAYKTUBHOMY MBIIII-
JICHUIO Hapsy C Pa3sBUTHEM MAaTeMaTU4ECKOM MHTYULINH;

- YMEHHE CTY/JICHTaMHU Pa3BUBATh HABBIKM CAMOCTOATEIBHOTO M3YUYECHHS y4eO-
HOM M HAay4YHOW JIMTEPATYpHl, COAEPKAIIEH MATEMATUYECKUE CBEIACHUSA M PE3yJIbTa-
ThI;

- - ¢opMHUpOBaHUE y CTyAEHTa TpeOyemMoro Habopa KOMIIETEHIUI, COOTBET-
CTBYIOILIMX €r0 HANPaBJICHUIO MOJTOTOBKU U OOECIIEUNBAIOIINX €r0 KOHKYPEHTOCIO-
COOHOCTb Ha PbIHKE TPy/a.

K 0CHOBHBIM 3aga4aM OCBOCHMS JUCLMIUIMHBI «YPAaBHEHUS MaTeMaTH4e-
CKOH U3UKN» ClIeyeT OTHECTH:

- OCBOGHHUE CTYyJICHTaMU OCHOBHBIX IOHATUH, METOJOB, (HOPMUPYIOIIUX 00-
IIYI0 MaT€MaTUYECKYyI0 MOATOTOBKY, HEOOXOIUMYIO JJIsl YCIEIIHOTO PEUICHUs Bax-
HBIX JUI IPAKTUYECKUX MIPUIIOKEHUN 3a1a4 ONITUMU3ALINHY;

- MOATOTOBKY CTYJEHTOB K J€ATEIbHOCTH B COOTBETCTBUU C KBAIU(PUKALIUOH-
HOI XapaKTEepHCTHKOW OakajaBpa MO HANpPABJICHHUIO, B TOM uucie (HOpMUPOBAHHE
YMEHUI HMCMHOJIb30BaTh OCBOEHHBIE MATEMATHUYECKHE METOAbl B MpOodecCHOHaIbHOM
NEATEIIBHOCTH.

2. Mecto nucuuiuinabl B ctpykrype OOII cnenuaautera

JuctumninHa «YpaBHEHUS MaTeMaTU4ecKoW (DPU3MKW» OTHOCUTCS K DJICKTHB-
HBIM JuciuiuinHaM. Ee usyuenue 6a3zupyercs Ha AUCHUIUIMHE «BhICias MaTemMaTu-
Ka». Jluciuruinaa obecnieunBaeT u3y4eHue JUCLUILINH:
- MaTEMAaTHKA,;
- pusuka;
- TEOPETUYECKAsA MEXAHUKA.
- COIPOTHUBIICHUE MATEPUATIOB,;
- IPUKJIaJIHAsl TEOpUs KOJIeOaHUM;
- IMHAMUKa MallluH;
- BBIUHMCJIUTENIbHAS MEXAHUKA;
- IPUKJIAAHBIE METO/IBI PACYETOB HA TPOYHOCTb;
- OCHOBBI (PU3MKHU MPOYHOCTU U MEXAHHUKA Pa3pyILlICHUS;
- CTPOUTEIIbHASI MEXaHUKa MaIIuH.
- OCHOBBI BApHALlMOHHOT'O UCUUCIICHUS,
- TEOpUs YIPYTOCTH;
- TEOPUS ITACTUYHOCTH,
- TEOpUs MOJI3YYECTH.



B oucyunnunax no ewibopy cmyoenma:

- YCTOMYUBOCTh Je(HOPMHUPYEMBIX CUCTEM;

- MaTeMaTHYeCKOE MOJIEIHUPOBAHNE TPAHCTIOPTHO — TEXHOJIOTUYECKHUX
CPEIICTB;

- 3JIEMEHThI MATEMAaTHYE€CKOTO MOJIETUPOBAHUS (PUZUUECKUX MTPOLIECCOB.

3. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO JUCUMUILIUHE,
COOTHECEHHbIEe C IUIAHMPYEMbIMH Pe3yJIbTATAMHM OCBOEHHSI 00pa30BaTeJIbHOM

NPOrpamMMmblI

B pesynbpTare ocBOeHUS MTUCHUILUIMHBI y 00ydaromuxcs GOpMUPYIOTCS CIEIYIOIINe
KOMIIETEHIIMM U JTOJDKHBI OBITh JOCTUTHYTHI CIEIYIOUIUE PE3yJIbTaThl OOyUYEeHHs Kak
sTan GOpMHUPOBAHHS COOTBETCTBYIOIUX KOMITETEHITHIA:

Kon B pesyabrare ocBoeHuss | Ilepeyenb miiaHupyeMbIxX pe3yJibTa-
KOMIIETEHIIUM | 00pa30BaTeIbHOM MPO- TOB
rpaMMbl 00y4aromuics 00y4eHHS 10 TUCHHUILTHHE
H0JIZKeH 00,1a1aTh
YK-1 CnocoGeH  OCyIIECTBJISATD | 3HATh:

KPUTHYECKUN aHaJIu3 IIpo-
OJIEMHBIX CUTYallMil Ha OC-
HOBE CUCTEMHOTI0 MOAX0a,
BbIpa0aThIBaTh CTPATETHUIO
JNEUCTBUI

® AKTyaJIbHBIE MPOOIEMBI COBPEMEHHO-
r0 HAy9HOTO U TEXHUYECKOTO pa3BH-
TUsA, Quiocopckre mpodiIeMbl camo-
pPa3BUTHS W CaMOpEaTHM3aIlid Yeso-
Beka B 00JJaCTH MaTEMaTUKH M TeX-
HUYECKUX HAyK

yMeTh:

© a0CTPAKTHO MBICIUTh, 0000IIATH,
CHUCTEMATU3UPOBATh W aHAIU3HUPO-
BaTh MOJIYYEHHYIO HH(OPMAIUIO

BJIQ/IETh:

® Ha OCHOBE OCBOCHHS OCHOBHBIX TIO-
JIO’KEHU, 3aKOHOB U METOJIOB Mate-
MAaTUKH  BJIAJIETh CIOCOOHOCTBIO K
a0CTpaKTHOMY MBIIIUICHHIO, aHAJIN3Y,
CUHTE3y HHGOpMAIINH

4. CTpyKTYypa U cofeprKaHue TUCHMUILIMHBI

OO1mast TpyJI0EMKOCTh JUCLMIUIMHBI COCTaBIsieT 3 3a4€THbIE €IUHHUIIBI, T.€.
108 akapemuueckux 4yacoB (M3 HUX 54 yaca — caMoCTosATeNbHas padoTa CTYI€HTOB).

JucuunnnHa «YpaBHEHUS MaTeMaTUYeCKOW (PU3MKW» H3ydaeTcsi Ha BTOPOM
Kypce B TpeTbeM cemectpe. [Ipu aTom Ha nekiuu Boiaensercs 1 yac B Hepenmo (18
4acoB), Ha IPAKTUYECKHUE 3aHATUS — 2 yaca B Hezelnto (36 yacoB), popMa KOHTPOJIS -

OK3aMCH.




CtpykTypa u coaep>KaHue NUCUUIUIMHBI «YpaBHEHHUs] MaTeMaTHYeCKOU (u3u-
KIW» TI0 CPOKaM U BHUJIaM paboThl oTpakeHsl B [Ipuinoxkenun 1.

Conep:xanue pa3iesioB QM CIUILIHHBI
BBenenue
IIpenmer, 3a1aun U coJepKaHUE TUCHUILIUHBI. OCHOBHBIE ATallbl PA3BUTHUA JUCIIH-
bl CTpPyKTypa Kypca, €ro MECTO W pOJib B MOJTOTOBKE CIEIUMANIMCTA, CBA3b C
OPYTUMU JTACHUTUIAHAMHA.

Pasznea 1. 'apmoHnyecknii aHaus.

Tema 1. Llens nsyyenus pasaena — NOAroTOBKAa MaTEMaTHYECKOTO anmnapara JiJis
pElIeHUs] ypaBHEHUN MaTEMaTUYECKON PU3UKHU.

[locTaHOBKa OCHOBHOHM 3a/Jlayd TapMOHHMYECKOro aHanu3a. OpTOroHaJlbHOCTH
TPUTOHOMETpUUYECKUX (PyHKIUH. Paznoxenue B psin Pypbe QPyHKIUH C IEPHOIOM
T =27 . ®opmynsl ko3pdurnuentoB Pypre. Ycnosus Jupuxiie. Teopema o pasio-
KUMOCTH nepuoandeckux GyHkuuil B psg @ypwe. Psang Oypbe Ui YETHBIX U HEYET-
HbIX (QyHKUMH. Pasnoxenue B psang dypre (PyHKIMI ¢ NPOU3BOIBHBIM MEPUOIOM.
Oco0eHHOCTH Pa3I0oKEeHHsI HEIEPUOIUYECKUX (PYHKUNMN, TOHATHUE UX NTEPUOAUYECKO-
ro nponoJokenus. Ilpumenenue panos Oypee 11 pelIeHUs KpaeBbIX 3a1a4.

Tema 2. O600mennblii psag @ypbe. OpTOHOPMUPOBAHHBIE CUCTEMBI (DYHKIIUM.
[lomyyeHnue cucTeMbl OPTOrOHANBHBIX OA3MCHBIX (PYHKUIMH C MOMOIIBIO 33Ja4yd Ha
COOCTBEHHbBIE 3HAYEHUS J1JIs1 OOBIKHOBEHHBIX JU((EepeHIINATBHBIX YPaBHEHUH.

Paznen 2. luddepennnanbHbie ypaBHEHUSI MATeMaTHYEeCKOH GU3NKH

Tema 1. OcHOBHbBIE IOHATHUS W onpeneneHus. Knaccudukanus muHeRHbIX Tud-
(epeHMaNbHbIX YPaBHEHUIN C YACTHBIMU MPOU3BOAHBIMU 2-TO mopsiaka. OCHOBHBIE
ypaBHEHUs MaTeMmarthyeckoil ¢u3uku. IlocTaHOBKAa KpaeBbIX M HayaJbHO-KPaeBBIX
3aja4 JUIsl HUX, UX (PU3NYECKUIT CMBICIL.

Tema 2. BriBog BOJTHOBOrO ypaBHEHUs. PernieHue oJHOpOAHOrO runepOoianye-
CKOI'0 YpaBHEHHUS C OJHOPOJAHBIMU I'DAHUYHBIMHU YCIOBHUSIMU METOJIOM pPa3[eeHUs
NEPEMEHHBIX. 3a7aul O MaJIbIX CBOOOJHBIX KOJIEOAHUSX CTPYHBI, O MPOJOJIbHBIX KO-
NeO0aHUSIX CTEPHKHS.

Tema 3. PemeHue HEOAHOPOJIHOTO TMIEPOOIMYECKOTO YPaBHEHHUS C OJHOPO-
HBIMHU TPAHUYHBIMU YCIIOBUSIMU METOJIOM PA3JIOKEHUS 10 COOCTBEHHBIM (PYHKIMSIM
OJTHOPOJIHOM 3a/1auu. 3ajja4a O BbIHYKJICHHBIX KOJIEOAHUSIX CTPYHBI P OTCYTCTBUU
Ha4yaJbHBIX BO3MYIIEHUN W NPH HEOJHOPOJHBIX HAYAIBHBIX YCIOBUAX. Pemykius
oO1ell HayaabHO-KpAaeBOM 3aa4yMl JUisi HEOJHOPOJHOTO rUnepOOIMYecKoro ypaBHe-
HUs K 33/1a4€ ¢ OJHOPOJHBIMU IPAHUYHBIMU YCIIOBUSMU.

Tema 4. Pemenne 0JIHOPOJHOTO BOJHOBOTO ypaBHEHHUsS B KPYroBOil 00jacTu.
VYpaBuenue u Qpynkiuu beccens. OcecumMmeTpruyHbie KojaeOaHusi KpyroBoii MeMOpa-
HBI.

Tema 5. Penienust HayanbHO-KpPAEeBbIX 3a7a4 JJI1 OJHOPOAHOTO U HEOJIHOPOIHO-
ro napadoJMYecKoro ypaBHEHHUS! C OJTHOPOJHBIMU U HEOJHOPOJAHBIMUA TPAHUYHBIMU
YCIOBUSIMH.

Tema 6. [TocTanoBka kpaeBbIX 3a1a4 aisi ypaBHeHus Jlamnaca. @yHIaMeHTalb-
Hble pemieHus ypaBHeHus Jlamnaca. Pemenue 3amaum Jlupuxne s ypaBHEHUS
Jlarmaca B MpsAMOYToJIbHOM oOsiacTu. PelieHre HEOAHOPOIHOTO SITUNTUYECKOTO
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YPaBHEHMUS C OJHOPOJHBIMM I'DAHUYHBIMHM yCnoBuAMH. Pemenue 3amaum lupuxie
g ypaBHeHus IlyaccoHa B mpsiMOyrosibHOW 00JacTy B ABOMHBIX TPUTOHOMETpUYE-
cKHX psanax Oypsbe.

Tema 7. YpaBuenue ['ensmronbiia. Pemenne B kpyrosoit oonactu. Pemenue Ha-
Bb€ HEOJHOPOIHOTO OMTapMOHUYECKOTO ypaBHEHHS — 3a7ada 00 M3rube MmapHUPHO
ONEPTOM TTACTUHBI.

5. Oﬁpa3OBaTeJIbele TEXHOJIOTHH, IPUMCHACMbBIC ITPU OCBOCHHH TUCIHHUILIINHBI

Metonuka npenoiaBaHusl TUCHUIUIMHBI « Y paBHEHHUS] MaTeMaTUYeCKOU (Ppu3n-
KW» U peain3alnsi KOMIETEHTHOCTHOTO MOAX0/1a B U3JIOKEHUH U BOCIIPUSATHH MaTe-
puana npeaycMaTpuBarOT UCIOJb30BAHUE CIEAYIOMINX aKTUBHBIX U MHTEPAKTUBHBIX
dbopM mpoBeAeHUS TPYNIOBLIX, UHIUBUIYaIbHBIX, ayIMTOPHBIX 3aHATHI B coueTa-
HUU C BHEAYAUTOPHOM pabOTOH C menbio (GopMHpoBaHUS M pa3BUTUA Mpodeccro-
HAJIbHBIX HABBIKOB O0YYaAIOITUXCS

— 3alllUTa U WHIUBUJYAIbHOE OOCYXKIEHUE BBINOJHAEMBIX 3TANOB PacyETHO-
rpaduueckux pador;

- IMPUBJICYECHUE JIyUIIUX CTYJEHTOB K KOHCYJIBTUPOBAHUIO OTCTAOIINX.

— OpraHu3alys U MPOBEJCHUE TEKYILIEr0 KOHTPOJIS 3HAHUN CTYJIEHTOB B opMe
0JIaHKOBOTO TECTUPOBAHUS;

— IIPOBEJCHUE MHTEPAKTUBHBIX 3aHATHU MO MPOLEAYpE MOATOTOBKUA K MHTEP-
HET-TECTUPOBAHMUIO Ha caiiTax: i-exam.ru, fepo.ru;

— UCMOJb30BaHUE MHTEPAKTUBHBIX (POPM TEKYILIEro KOHTpoJs B popMe aynu-
TOPHOT'O U BHEAYJUTOPHOTO MUHTEPHET-TECTUPOBAHUS;

WUTOTOBBIM KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE IO MAaTEMATHUKE C YUYETOM PE3YIlb-
TaTOB BBINIOJIHEHUS CAMOCTOSITEIbHBIX pa0OT.

VY enbHbIA BEC 3aHATHI, TPOBOJUMBIX B MHTEPAKTUBHBIX (DOpMax, OINpeaesieH
IJIABHOM 11€JIbI0 00pa3oBaTeIbHON MPOTpaMMbl, OCOOCHHOCThIO KOHTHHIEHTa O0Y-
YaOUUXCS U COJEPKAHUEM TUCHUIUIMHBI «YpaBHEHUSI MaTeMaTU4YECKON (PU3UKI» U
B IIEJIOM TI0 AMCUUIUIHNHE cocTaBisieT 50% aynuTOpHBIX 3aHATHNA.  3aHATHS  JIEK-
IIMOHHOTO TUMa cocTaBisAtoT 33 % OT o0beMa ayIUTOPHBIX 3aHATHIA.

6. OueHouHbIe CpeACTBA AJISl TEKYLIEr0 KOHTPOJISI yCIIeBAeMOCTH, IIPOMEKYTOY-
HOHM aTTeCTAMM MO0 MTOraM OCBOCHHUSl JUCHMILUIMHBI U y4eOHO-METOAMYECKOoe
o0ecnevyeHne cCaMOCTOATEILHON PadoThI CTY/ICHTOB

B nporecce 00ydueHus: UCTIONB3YIOTCA CIEAYIONINE OIIEHOYHbIE (DOPMBI camo-
CTOSITEJIBHOW pabOThl CTYJEHTOB, OIIEHOYHBIE CPEJCTBA TEKYIET0 KOHTPOJIS yCIeBa-
€MOCTH ¥ TPOMEKYTOUHBIX aTTECTAIIHN:

- 0JIHA pacyeTHO-Tpaduyeckas padora.

PacueTrHo-rpadguyeckas padora Ne 1. Yacrts 1. Paasl @ypbe [Ipumenenne
psiaoB Pypbe K MHTEITPUPOBAHUIO 00LIKHOBEHHBIX 1M ¢epeHnaJIbHbIX YpaB-
HEHUH.

E€ kparkoe conepxanue:
pasnoxenue B psag @ypbe Henepuoanueckoi GyHKIU Ha otpeske [—l, 1]; mpu-
MeHeHue psnoB Dypbe s pelieHus: KpaeBbIX 3ajad; pas3siokeHne B 000O0IIEHHBIHN



psan @ypee dyakimm Ha otpeske [, |]; Haxoxnenue codbcTBeHHBIX (DYHKIHIA Tapa-
00JMYECKOT0, TUIIEPOOTUYECKOTO WM SIUTMIITHYECKOTO YPaBHEHUS,

PacuernHo-rpadpuyeckas padora Ne 1. Hactp 2. Pemmenue ypaBHeHMid MaTe-
MaTH4YeCKON (PU3UKHU.

E€ kparkoe coaepxanue:

[TocTpoenue peueHuii B Buje 00001IeHHOTO psajia Pypbe 0JTHOPOJHOTO U HEOJ-
HOPOJHOT'O YpaBHEHUH MapabOoINYecKOro rurnepooIunyecKoro 1 AUIMIITHYECKOTO TH-
OB C Pa3JIMYHBIMU BapUAHTAMU KPAEBbIX YCIOBHIA.

O1leHOYHBbIE CPENCTBA TEKYILETO KOHTPOJS YCIEBAEMOCTH BKIIOYAIOT KOH-
TPOJIHBIE BOMPOCHI W 3ajaHus B (opMe OJTaHKOBOTO TECTHUPOBAHUS JISI KOHTPOJIS
OCBOEHUS 00yYarOIIMMHUCS pa3/eI0B JUCHUIUIUHGL, TpueM PT'P.

OO6pa3ubl TeCTOBBIX 3ajaHuid, 3ajannii PI'P, KOHTpOJbHBIX BOMPOCOB U 3aja-
HUUW TSl IPOBEICHUS TEKYIIEro KOHTPOJIS, SK3aMEHAIIMOHHBIX OWUJIETOB TIPUBE/ICHBI B
[Tpunoxenuu 2.

6.1. ®oHJ OLEHOYHBIX CPEJCTB /IJIs IPOBeJAeHUsI IPOMEKYTOUYHOI aTTe-
cTaluHU
00y4aIOIMXCH MO0 JTUCHHUILIMHE «YPABHEHUS MAaTEeMATH4eCKOH (PU3UKI)

6.1.1. IlepedyeHb KOMIETEHIINM C YKa3aHUEM ATANoB X (POPMUPOBAHUS B IIPOLIECCE
OCBOCHHS 00pa30BaTEIHLHOM MPOTPAMMBI.

B PE3YIbTATC OCBOCHUA NUCHUIIJINHBI (1)0pMI/Ipy}OTC5I CICAYyromurec KOMIICTCHIINA

Kon B pesyabTare ocBOeHHsI 00pa30BaTeIbLHOM IPOrpaMMbl 00Y-
Kommnerenuuu YAKOLUMHCA T0JIKEeH 00J1a1aTh
VYK-1 CrocobeH OoCylIeCTBIATh KPUTHUECKUI aHAIU3 MPOOJIEMHBIX CH-

Tyalldidi Ha OCHOBE CHUCTEMHOI'0 MOJXO0Ja, BhIpabaThiBaTh CTpaTe-
TUIO JEUCTBUH

B nporecce ocBoenusi 06pa3zoBaTeIbHONM MPOrpPaMMBbl JAHHBIE KOMITETCHIIUH, B
TOM YHCJIE UX OTAEIbHbIE KOMIIOHEHTHI, (POPMUPYIOTCS TOITAIMHO B XOJI€ OCBOCHUSA
OOyJarOIMMUCS JUCITUIUITMHBI B COOTBETCTBUU C YU4E€OHBIM TUIAHOM U KaJICHIapHBIM
rpadgukomM yueOHOTo mporecca.

6.1.2. Onucanue nokaszaresieil 1 KpUTEpUEB OLEHMBAHNUS KOMIETEHIIUI,
(popMupyeMBIX 10 HTOTaM OCBOEHUSI AUCHHUIIMHBI, ONMCAHNUE IKAJ OLleHHBA-
HUsL

[Toka3zaTenem OLEHUBAaHUS KOMIETEHIIMM Ha Pa3IM4HbIX 3Tanax ux (GopMHUpo-
BaHMSI SBJIAETCS JOCTHXKEHUE 00YUYaIOIUMHUCS TIIAHUPYEMBIX PE3yJIbTaTOB O0yUeHHUS
10 TUCUUILIINHE.

YK-1 CnocofeH ocymecTBIATh KPUTHYECKUH aHAJIM3 NMPOOJEeMHBIX CUTYalHil HA OCHOBEe CHCTEMHOIO
MO0/IX0/1a, BbIPA0ATHIBATH CTPATErHI0 el CTBUI

IToxa3arenn Kpurepuu onenuBanus




2 3 4 5
3HATH: OOyvarommiics ~ neMoH- | OOyuaronuiics e- OOyuvarommiics aeMoH- | OOydaromuics
aKTyaJbHbIC | CTPUPYET MOJHOE OTCYT- | MOHCTPHPYET HEIOJ- | CTPHPYET JIOCTATOYHO | JIEMOHCTPHPY-
poOIIeMBI CTBHE WJIHM HEJIOCTATOUYHOE | HOE COOTBETCTBHE riryookue 3HAHUS | €T MOJHOE CO-
COBPEMEHHO- | COOTBETCTBHUE 3HAHUH | 3HAHUU TIPOTrpaMMe: KOHTPOJIHPYEMBIX OTBETCTBHE
r0 Hay4yHOTO | KOHTPOJUPYEMBIX pa3fe- | JOMYCKAITCS OMMO- | pa3/iesoB TUCIUILIMHEI, | 3HAHHUH MPO-

U TEXHHUYE- | JIOB MATCMATUKU: KU, TIPOSIBIISICTCSI HE- OTBEYAaeT HA BCE BO- | rpaMMe JUC-
CKOTO pa3BHU- | HE CIOCOOEH apryMeHTH- | JOCTaTOYHOE, MO- MPOChI, B TOM WYHCJE | ITUTUIMHEI,
TUsi,  (uiIo- | poBAaHHO W TIOCNENOBAa- | BEpXHOCTHOE 3HAHUE | JOIOJHHUTENbHBIC. B TO | morudHo u ap-
cockre mpo- | TENBHO HW3JaraTh MaTepU- | TCOPHH, CYTH METO- KE BpeMs TPU OTBETE | TYMEHTHPO-

OJIEMBI CaMmo-
pa3BUTUS U

aJI, HCIIPAaBUJIbHO OTBCYACT
Ha JOIIOJHHUTCIIBHBIC BO-

noB. [l mosmyyeHus
IPaBUIBHOIO OTBETA

JOIyCKaeT
CTBCHHBIC

HeCyIIIe-
MIOTPEIIHO-

BaHHO OTBCYa-
€T Ha BCC BO-

camopeayin3a- | MpOChl WM 3aTPyIHSACTCS | TPEOYIOTCS YTOUHSIO- | CTM WJIM JAaeT HEIOCTa- | MPOCHI, B TOM
IIUU 4YeJIOBEKa | C OTBETOM II1€ BOIPOCHL. TOYHO MOJHbIE OTBETHl | YHCIIE TOMOI-
B o0ractu HUTEJIbHBIE,
MaTeMaTUKH U MOKA3bIBAET
TEXHHUYECKUX BBICOKHIA ypO-
HayK BEHb TEOPETH-
YECKOM MOAro-
TOBKHU
yMeTh: OOyuarommiics mokaspiBa- | OOyuarommiics jie- OO6yuaromuiicst ieMoH- | O0yuaromuncs
abCTpakTHO €T HeJIOCTATOYHOE YMEHUE | MOHCTPUPYET HEMOJ- | CTPUPYET YaCTUUHOE JIEMOHCTPHPY-
MBICITUTD, MPUMECHSTh TEOPHIO K pe- | HOE COOTBETCTBHE COOTBETCTBHE CIICY- €T YMEHUE
0000111aTh, HICHUIO MpeJiaraeMbIX CIIEIYIOIIUX YMEHUN: | IOIIUX YMEHUU: IpU- MPUMEHSITh
CUCTeMAaTH3H- | 3ajad, JIOyCKaeT rpyOble | pelieHue 3ajad, yMe- | MCHSTh TEOPETHUCCKUE | TEOPHIO K pe-
pOBaTh U aHa- | OLIMOKM MPU PELICHUH 3a- | HHUE MOJIb30BAThCSA M- | METOBI K PEIICHUIO HICHUIO Tpe-
JIU3UPOBATH Jlad WM BOOOIIE pelleHns | ToJaMi MaTeMaTude- | 3a/a4. YMEHUS OCBOe- | JIaraeMbIX 3a-
MOJTYYEHHYIO | 33724 OTCYTCTBYIOT, He- ckoit ¢pusuku. B pe- HBI, HO JIOTTYCKAIOTCS Jlad, TIPABHITb-
uH(pOpMaIIMIO | MPAaBUIBHO OTBEYAET HA [ICHUH 33]1a4 MOTYT HE3HAYUTENbHbIE HO U TIOJTHO
JIOTIOTHATEIFHBIC BOTIPO- | COJEPXKAThCS rpyObIe | OMMOKH, HETOYHOCTH, | CTPOWTH pellie-
CBl, CBSI3aHHBIE C U3YYaB- | OMIMOKH, MPOSBISETCS | 3aTPYAHEHUS MIPH pe- HUS MaTeMa-
NIMMHCS B Kypce MareMa- | HeIOCTAaTOYHOE yMe- | IIICHHWH 33]a4, He BIM- | THYECKUX 3a-
TUYECKUMHU METOJAAMHU U HUE MPUMEHSTH T€O- | Arolue Ha oOmumid X0 | gad. CBoO6OIHO
MOJICTISIMU  HJTU 3aTPY/I- PHIO K PEIICHUTO pelIeHus OTepupyeT
HSIETCSI C OTBETOM mpeJiaraeMbIx 3ajad. npuoOpeTeH-
HBIMH YMCHH-
SIMH, TIPUMEHSI-
€T UX B CUTYya-
IIUSIX TTOBBI-
IIEHHOM CJIOXK-
HOCTHU.
BJIA/I€Th: OOGyuarommiics He Biajne- | OOyuaromuiics Bia- OO6yuaromuiicst ya- OO0yuaromuiicst
Ha OCHOBE | €T WU B COBEPIICHHO He- | IeeT MaTeMAaTUYECKU- | CTUYHO BJIAJICET METO- | B TIOJTHOM 00B-
OCBOGHHUSI OC- | JIOCTATOYHOU CTETICHH MU METOJaMH B HE- JaMH MaTeMaTU4YecKol | eme Blajeer
HOBHBIX  IIO- | BIIaJICET MOJTHOM 00beMe, 10- | (PU3UKH, HABBIKK OCBO- | METOJIaMH Ma-

JIOXKEHMUH, 3a-
KOHOB W Me-
TOJAOB Mare-

HaBbIKaMU ITPUMCHCHU
TECOPCTUUCCKOTO aIlrapara
" pa3JIMIHbIX MaTEMaTHU-

MyCKalOTCs 3HAYU-
TeJbHBIE OIIHNOKH,
MIPOSIBISIETCS. HEO0-

€HbI, HO JIOITYCKalOTCs
HE3HAUYUTENIbHEIE
OIIMOKH, HETOYHOCTH,

TEeMaTHUYECKOU
¢buzuku, cBo-
001HO TIpUMe-
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MAaTUKHU BJia-
IETh CIIOCOO-
HOCTBIO K a0-
CTPaKTHOMY
MBIIIJICHUIO,
aHaJIN3y, CUH-
Te3y uHpop-
Malu

YEeCKHUX METOJIOB K pelle-
HUIO 3a1a4

CTaTOYHOCTH BJIaJIC-
HHSI MaTEMaTHUECKOU
TEXHHKOH, UCIIBIThIBA-
€T 3HaUYUTEIbHbBIC 3a-
TPYIHEHUS MPU MIPU-
MEHECHHH HaBBIKOB B
HOBBIX CUTYyaIlUsIX.

3aTpyAHECHUS IIPU aHA-
JUTUYECKUX ONEPALIH-
X, IEPEHOCE YMEHUU
Ha HOBBIC, HECTaH-
JapTHBIC CUTYALUH.

HSIET MOJTY4YEH-
HBbI€ HABBIKH B
CUTYaIHUX M0-
BBIIIICHHOM
CIIOKHOCTH.

[[Ixana onieHMBaHUA PE3yIbTATOB IPOMEKYTOUHOU ATTECTALMU U €€ ONMCAHUE!

d)opMa l'[pOMe)KyTO‘IHOﬁ arTTeCTalliu: 3JK3aMCH

[TpomexyTouHas aTTecTanus OOy4aromUXcs B GopMe 3K3aMeHa MPOBOAMUTCS
[0 pe3yJbTaTaM BBINOJHEHUS BCEX BUIOB Y4€OHOW paldOThL, MPETyCMOTPEHHBIX
y4eOHBIM IJIAHOM O JAHHOM TUCUUIUIMHE, IPU 3TOM YUUTBHIBAIOTCS PE3YJIbTAThl Te-
KYLIETO KOHTPOJIS yCIIEBAEMOCTH B TedeHUE cemecTpa. OLeHKa CTENEHU JOCTUKEHUS
00y4aroIUMUCS IIAHUPYEMBIX PE3yJbTaTOB OOyUYEHUS MO JAUCLUUIUIMHE IPOBOAUTCS
IIpEeroAaBaTeieM, BEAYIUM 3aHATHS 110 JUCLUILUIMHE METOIOM JKCIEPTHON OLICHKH.
ITo uToram nMpomMeKyTOYHON aTTECTALUHU 110 JUCLUUIIIIMHE BBICTABIISIETCS OLIEHKA «OT-

JIUYHO», «XOPpOoIIO0», «YAOBJICTBOPUTCIILHO» HUIIN «HCYJOBJICTBOPHUTCIBHOY.

[HIxana oneHuBaHUuA

Onucanue

OTJIu4HO

BrinonHeHs! Bce 00s13aTe/IbHbIE YCJIOBHSA MOAT0TOB-
KM CTYAE€HTa K IPOMEKYTOYHON aTTecTaluM,
IPELYCMOTPEHHBIE IpOrpaMMoil aucuMIuivHbel. Cry-
JICHT JE€MOHCTPUPYET COOTBETCTBUE 3HAHWW, YMECHU,
HaBBIKOB I[I0KAa3aTessiM, NPUBEIECHHBIM B TaOJIHIAX,
ONIEpUPYET NPUOOPETECHHBIMU 3HAHUSIMH, YMEHUSIMH,
HaBBbIKAMHU, IPUMEHSAET UX B CUTYalUAX ITOBBILICHHON
ciokHOCTH. [Ipr 3TOM MOTYT OBITH 1ONYIIEHBl HE3HA-
YUTEJIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYIHEHUS IpHU
IIEPEHOCE 3HAHWW W YMEHHMM Ha HOBBIE, HECTAHIAPT-
HBIE 3a/1a4H.

Xopowo

BrinonHeHb! Bce 00s13aTe/IbHbIE YCJIOBHS MOATOTOB-
KH CTyJAeHTa K MNPOMEXKYTOYHON AaTTeCTALUM,
MPEyCMOTPEHHBIE MPOrpaMMoOil JUCHUIUIMHBL. CTy-
JIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHUM,
HaBBIKOB TIOKa3aTessiM, IPUBEICHHBIM B TabJUIlAX,
omnepupyeT MNPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMHU,
HaBbIKaMu. B TO ke BpeMs Ipu OTBETE NIONMYCKAET HE-
CYILLIECTBEHHBIE MOTPELIHOCTH, 3a1a4l PELIaeT C HEeNlO-
YeTaMu, HE BJIMSIOIIMMH Ha OOUTUNA X0/ pelIeHHUs .




BelnionHeHbl Bce 00si3aTe/IbHbIE YCJIOBHS MOATOTOB-
KM CTYAEHTa K IPOMEKYTOYHON aTTecTaluM,
NPELYyCMOTPEHHBIE TPOrpaMMoil aucuMIUIUHbBL. Cry-
JIEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMW, YMEHUU,
HABBIKOB IMOKa3aTelisiM, NPHUBEACHHBIM B TaOJIMIIAX,
ONepupyeT MPUOOPETCHHBIMU 3HAHUAMH, YMEHHSIMHU,
VY noBnerBoputenbHo | HaBblkamMu. Ho mokasbiBaeT HEriIyOOKWEe 3HAHMS, MPHU
OTBETE HE JOIMYCKAeT IpyObIX OLIMOOK WU MPOTHUBO-
peunii, oaHako B (OPMYJTUPOBAHUM OTBETa OTCYT-
CTBYET JOJDKHAsI CBSI3b MEXIY aHAJIM30M, apryMEHTa-
HMeld W BBIBOJAMH, B PEIICHHH 3a/Ja4 MOTYT COAEp-
XKaThCsl TpyObIe OmMMOKU. J[1s1 momydeHus: mpaBUIbHO-
ro OTBETa TPEOYIOTCS YTOUHSIOIINE BOTIPOCHI.

He BbImonHEHBI 00M13aTe/IbHBIE YCJIOBHSI MOATOTOB-
KH CTyJAeHTa K MPOMEXKYTOYHON AaTTeCTALUM,
MPEyCMOTPEHHBIE TIPOrpaMMor aucuuruineel, WMIJIN
CTYZIEHT JIEMOHCTPUPYET HEMOJIHOE COOTBETCTBHUE 3HA-
HUW, YMEHUN, HABBIKOB MPUBEICHHBIM B TaOJIUIIAaX MO-
Ka3aTeysaM, JOMYCKAIOTCS 3HAUYUTENIbHBIC OIIMOKH,
MPOSIBJISICTCSI OTCYTCTBUE 3HAHUM, YMEHUW, HABBIKOB
M0 psAAy MOKA3aTeliel, CTYACHT HCIBITHIBAET 3HAYU-
TEJIbHBIE 3aTPYAHEHUs MPU ONEPUPOBAHUMU 3HAHUSIMU
Y YMECHUSIMU.

HeynoBneTBopuTeapsHO

@oHbI OLEHOYHBIX CPEICTB MPeEICTABJIEeHbI B NMPUWJIOKEHUH 2 K padoyei
nporpamme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecrieueHne JUCHUTINHbI

a) OCHOBHAas JiuTeparypa:

1. onsuun, A. JI. YpaBHeHUS U 3aa4d MaTeMaTH4ecKod (usuku B 2 4. Yacts 1:
cripaBoYHUK 1711 By30B / A. [l. IlonsauH. — 2-¢ u3xd., ucnp. u gomn. — Mocksa:
NznarensctBo FOpaiit, 2020. — 261 ¢. URL:

2. YpaBHEHHS MaTeMaTH4eCKOW (M3MKH: TeOpus W TpaKTHKa: yuyeOHoe mocodue /
coctaButenu B. I'. A6npaxmanos, I'. T. bynrakosa. — 2-¢ u3., ctep. — Mockga:
®JIMHTA, 2019. — 338 ¢. URL: https://e.lanbook.com/book/122548

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. Jlomkapes, A. 1. CmemanHbie 3a1aun i1 YpaBHEHUH MaTEMaTUYECKON (PU3HKHU.
Meron ®ypre: meroguueckue ykazanusi / A. W. Jlomkapes, T. B. ObmakoBa. —
MockBa: MITY wum. H.D. baymana, 2017. — 52 c. URL:
https://e.lanbook.com/book/103573



https://urait.ru/bcode/452278
https://e.lanbook.com/book/122548
https://e.lanbook.com/book/103573

B) IPOrpaMMHOe o0ecrnevyeHne 1 MHTEPHET-PeCyPChI:

[IporpammHuoe obecrieueHue He IPEAYCMOTPEHO.

HNHTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJUYECKHE MaTepHalibl B JJICK-
TPOHHOM BHj€, IpeAcTaBlIcHHBIC Ha caiite mospolytech.ru B pasaene: «llentp Mma-
TemaTuueckoro oopazosanus» (http://mospolytech.ru/index.php?id=4486);

BapuaHThl KOHTPOJIBHBIX 3a/IaHUI MO JMCITUILIMHE IPEJCTaBICHbl Ha CalTax:
http://i-exam.ru, http:// fepo.ru.

[Tone3nbie y4eOHO-METOAMYECKHE W MH(POPMAIMOHHBIE MaTepUabl MPEICTaB-
JICHBI Ha caplTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuenbp pecypcoB HH(DOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON ceTh «H-
TEPHET» ISl OCBOCHUS TUCIIUILINHBI;
www.matematikalegko.ru>studentu, www.i-exam.ru.

HNHTepHeT-pecypchl BKIIIOYAIOT YU4eOHO-METOAUYSCKHE MaTeprasbl, IIPEJICTaB-
JIGHHBIE Ha calTe »>JIEeKTPOHHO-OMOaMoTeyHOM cucrtembl HM3marenbcTBa Jlanb
(https://e.lanbook.com/).
http://function-x.ru/tests _higher math.html TecTs! 110 BBICIIEN MaTeMaTHKE.

8. MarepuajbHO-TEXHHUYECKOE O0eceYeHne T CIUTITHHbI

MarepuanbHO — TexHUYecKas 0a3a yHUBEpcUTETa 00ECIeUMBAET MPOBEIACHUE BCEX
BUJIOB 3aHATUM, MPETyCMOTPEHHBIX YYE€OHBIM IJIAHOM U COOTBETCTBYET JIEUCTBYIO-
IIMM CaHUTAPHBIM U IIPOTUBOINOKAPHBIM IIPABUIIAM H HOPMaM.

Jliist mpoBeieHUs1 y4eOHBIX 3aHATHI UCTIOIb3YIOTCS

- JIEKIIMOHHBIE ayJUTOPUU U ayJIUTOPHUM JJIsl IPOBENCHUS NMPAKTHUECKUX 3aHSATUMN, B
TOM YUCJI€, OCHAILEHHbIE MYJIbTUMEIUMHBIM 000PYIOBAHUEM JI IIPOBEJICHUS ay -
TOPHBIX 3aHATUHN (TIPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);

- 1151 pabOTHI CO CHELMATU3UPOBAHHBIM IPOrPaMMHBIM O0ECIIEUeHUEM BO BpeMsl WH-
TEPAKTUBHBIX NPAKTHUYECKUX 3aHATHH MMEIOTCS KOMIIBIOTEPHBIE KJIACCHI YHUBEPCH-
TeTa.

9. MeToanuyeckue peKOMEHAALMHU AJI CAMOCTOATEIbHOI Pa0doThl CTYACHTOB

[IpuMeHeHne KIacCMYecKOro MeToja pelieHusl JIMHEeWHbIX auddepeHunans-
HBbIX YPAaBHEHHUI B YACTHBIX MPOU3BOAHBIX (M3yUEHUE TAKUX YPaBHEHHUI BTOPOTO MO-
pSAZKa U COCTaBJSIET MPEAMET MaTeMaTUYeCKOW (PU3MKHU) — METOAA pa3esieHUs Te-
PEMEHHBIX MPEANoJaraeT UCroib30BaHWE TPUTOHOMETPUUYECKUX psiioB Dypbe (01u-
HapHBIX U JIBOMHBIX). DTOT pas/iesl HE U3JIarajics CTyJIeHTaM Ha NMEpPBOM Kypce IpH
M3Y4YeHUU IUCUUILTMHBI «MatemaTtuka». [losTomy u3ydeHue Kypca ypaBHEHHUH Ma-
TeMaTU4eCKOW (PU3MKM HAUMHAETCS C OCHOB TAPMOHMUYECKOTO aHaIu3a — TEOPUH psi-
noB Dypse.

B sTom paznene kypca ciaeayeT oOpaTuTh BHUMaHUE Ha 3aMEYaTeIbHYIO OCO-
OEHHOCTbh TPUTOHOMETPUUECKUX CHHYCOB U KOCHUHYCOB — UX OPTOTOHAJIBHOCTb, 3HATD
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YCIIOBUS pa3iokuUMocTu (GyHKUUU B pan Dypbe, YETKO paznuyarh pa3ivydHbIe CIIy-
Yyau pasyioKUMOCTH QYHKIMH B psit Pypbe B 3aBUCUMOCTH OT BuAa QYHKIUU, OT UH-
TepBasia, HAa KOTOPOM OHa ompezeneHa. [lone3Ho mpu 3ToM HauMHATh ¢ MOCTPOEHUS
rpaduka pyHKIMU — TOra cpa3y OYAET SCHO, SIBISETCA JIM OHA YETHOM WM HeudeT-
HOW WJIM MIPOU3BOJILHOTO BHJIA.

Pa3znen MareMaTHKH, MOCBSLICHHBIA YPAaBHEHHMSIM MaTeMaTHUYE€CKOW (DU3UKH,
ABJIIETCS YPE3BBIYAITHO BAYKHBIM JJISl MIPWJIOKEHUH, TaK KaK OOJBIIMHCTBO (hu3mye-
CKUX MPOLECCOB PA3NUYHON MPUPOBI MOJEIUPYETCS UMEHHO JIMHEHHBIMU aAudde-
pEHIMATbHBIMU YPAaBHEHUSMH B YaCTHBIX MPOU3BOIHBIX.

[Tpu n3yueHuu ypaBHEHHUU MAaTeMaTH4YEeCKOW (PU3UKU CIEAYET, MPEKIE BCEro
0o0paTUTh BHUMaHUE Ha KJIacCU(PUKaLNIO ypaBHEHUI. Bc€ MHOrooOpasue ypaBHEHHI
MaTeMaTHYeCKON (PM3MKU MOKET OBITh pa3fesieHO Ha TPHU Kjacca. YpaBHEHHS Kax-
J0ro Kiacca 00J1agatoT oOMMHU CBOMCTBAMHU PEIICHHUN. B KaKI0M U3 3THX KJIacCcOB
€CTh MPOCTENIIEEe YpaBHEHUE, HAa3bIBAEMOE KaHOHUuYeckuM. IIpuHa1JIe)KHOCTh ypaB-
HEHUS K TOMY WJIH UHOMY KJIacCy ONPEIENIeTCs COOTHOLIEHUEM MeXay Koddduim-
€HTaMU [P CTapLIUX ITPOU3BOIHBIX.

Oco0oe BHHUMaHHMe HA/10 OOpPAaTUTHh HA INMOCTAHOBKH HAYAJIbHO-KPaeBbIX
3a7a4 AJIsl YPABHEHUH runep0oIu4ecKoro, napadoau4ecKoro THIOB U KPaeBbIX
3a7a4 VIS ypaBHEHUH JJUIMNITHYECKOI0 THIIA.

JIrob6oe nuddepeHimaibHOe ypaBHEHUE MaTeMaTUYECKON (U3MKU UMeeT Oec-
YUCJIEHHOE MHOKECTBO pelleHUW. J[JI1 mOolydeHus] €IMHCTBEHHOTO PEIIeHUs] HEoO-
XOJIMMO 33/IaHH€ JOTOJIHUTENBHBIX YCIOBHM, KOTOPBIE MO3BOJISIOT OJHO3HAYHO OIHU-
caTh KOHKPETHBIN (u3nueckuil mpouecc. KoauyecTBo ¥ BUJ 3THX YCIOBHUM 3aBUCST
OT XapakTepa U MopsiaKa MPOU3BOAHBIX, BXOIAIIUX B ypaBHEHUE, OT POPMBI 001aCTH,
B KOTOPOI MILIETCS pelIeHUE YpaBHEHUS, OT XapakTepa B3auMOJACHCTBUS paccMaTpu-
BaeMOTO Tena (WM mpoliecca B BBIJICJICHHOM TeJle) ¢ OKpy»Karoliel cpeaoit. B obiiem
cllydae JOTOJHUTEIbHBIMU YCIOBUSMU MOTYT OBITh HAYAIbHble U SPAHUYHbIE VCIO-
8USL.

HauanpHble yClIOBUSI ONMUCHIBAIOT COCTOSIHUE OOBEKTa B HAYaJIbHBIH MOMEHT
BpeMeHH. {151 ypaBHEHUS TMIIEpOOIMYECKOro TUIA CTaBATCS JBa Ha4aJbHBIX YCIIO-
BHSI COOTBETCTBEHHO BTOPOMY IMOPSAKY MPOM3BOJHON IO BPEMEHM, BXOISIIEH B
ypaBHeHHEe. OHU XapaKTepU3yIOT BEJIMYUHBI OTKIIOHEHUH M CKOPOCTEH TOUEK 00beK-
Ta (CTPYHBI, CTEPKHSI U Jp.) B Ha4aJbHbI MOMEHT BpeMeHu. [[1s1 ypaBHEHUs mapa-
OOJIMYECKOT0 THUIIA CTABUTCSA OJIHO HAYaJIbHOE YCIOBUE, YTO COOTBETCTBYET MEPBOMY
MOPSIIKY TPOU3BOAHON MO BpeMeHHU (eciii uckoMas (yHKIHS B YpaBHEHUHM TEILIO-
npoBogHOCTH U(X,I) — TemmepaTypa B HPOM3BOJBLHOM CEUCHHUU CTEPXKHS B JIFOOOI
MOMEHT BpeMeHHU t, TO HayaJIbHBIM YCIOBHEM 33J1aETCs pacipeieJIeHue TeMIIepaTyphbl
10 JUIMHE CTEPI)KHS B HAYaJIbHBIA MOMEHT Bpemenu t = 0).

['paHnyHbIe yCHOBHS AJi1 BOJHOBOTO YpaBHEHMsI (€CIM OHO OIUCHIBAET,
HaIpuUMep, NoMepeyHble KoeOaHusi CTPYHbI KOHEYHBIX Pa3MEpOB) XapaKTEPHU3YIOT
MOBE/ICHNE KOHIIOB CTPYHBI B Ipoliecce KojaeOaHui M 3aBUCAT OT XapakTepa uX 3a-
KpEIJICHUS.

JInst ypaBHEHHs TEIJIONPOBOJAHOCTU CTEPKHSI TPAaHUYHbBIE YCIOBUS UMEKOT CY-
[IECTBEHHO PAa3JIMYHBIA BUJ B 3aBUCHMOCTH OT XapakTepa TerooOMeHa KOHIIOB
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CTEPIKHS C OKPYKAOIIEN CPEION.

JUia  ypaBHEHHs DJJUIMOTHYECKOTO THIA, KaKk W s YypaBHEHUs Ma-
paboIMYECKOro TUIIA, TAKXKE PA3INYAIOT pa3HbIE KPAaeBbIE 3a/1a4ll B 3aBUCUMOCTH OT
YCIIOBHIl Ha KOHTYpe paccMaTpUBaeMoM 00lacTH.

Ilosmomy nocmanosxka 3a0auu mamemamuieckou u3uUKu eKaoyaem 3a0anue
ouppepeHyuanbHo20 YpasHenus: 8 YACMHbIX NPOU3BOOHBIX, ONUCLIBAIOULE20 UCCAeD) -
emblll npoyecc, a makice 8 0ouem ciyyae SpaHuyHbIX U HA4aibHbIX YCI08UL, NO360-
JANOWUX NOTYUUMb €OUHCTNEEHHOE PeuleHue.

Ecnu 3a0aua mamemamuuecxoti ¢usuxu nocmaeniena Koppekmuo, mo eé€ pe-
uieHue cywecmeyem, eOUHCMBEHHO U YCMOUYUBO K MANbIM USMEHEHUAM UCXOOHbIX
OaHHbIX.

TpebGoBaHue HEMPEPHIBHOM 3aBUCHMOCTH PEIICHHS OT UCXOJHBIX JaHHBIX 00Y-
CIIOBJICHO T€M, YTO (PU3MUECKHE JaHHBIEC, XapaKTePU3YIOIINe HaYalbHOE COCTOSTHHE
CUCTEMBI, ONPEACIIAIOTCS, KAK IIPaBUJIO, SKCIEPUMEHTAIIBHO, U BCETJA ¢ HEKOTOPOU
norpemHocTbo. [loaToMy HE00X01MMa YBEPEHHOCTh B TOM, UTO Majlasi HOTPELIHOCTh
B MCXOJIHBIX JIaHHBIX OyJeT MPUBOJIUTH JHILb K MaJIOM MOTrPEIIHOCTH B PEILIEHUH, TO
€CThb PEIICHHE 3aa4M HE JOJDKHO CYLIECTBEHHO 3aBUCETh OT MOTPELIHOCTEN U3Mepe-
HHUM.

W3-3a orpannueHHOCTH 00BbEMa Kypca pacCMaTpUBAIOTCs, B OCHOBHOM, METO]I
paznenenus nepeMeHHbIXx Oypbe u ero MoaupUKanus A peleHUs] HEOAHOPOIHBIX
YPaBHEHUN — METOJ| Pa3JIOkKEHUS MO COOCTBEHHBIM (DYHKLIHSIM OJHOPOAHOW 3a/1ayu.
CTyaeHTy HaJ0 OCMBICIHTh HJICI0 METOJIA Pa3eieHHs EPEMEHHBIX — CBEICHHUE 3a-
naun g AU depeHuraibHOro ypaBHEHUS! B YACTHBIX MPOM3BOJIHBIX K HMPHHIIUIH-
anbHO OoJiee MPOCTOM 3ajaye pelIeHrus HE3aBUCUMBIX JPYT OT pyra OOBIKHOBEHHBIX
JTUHENHBIX Tu(epeHInanbHbIX YpaBHEHUHN (IpUYEM Ba)KHO, UTO pa3/ielieHue Iepe-
MEHHBIX MPOUCXOJUT W B TPaHUYHBIX yclioBUsAX). Hamo oOpaTuTh BHHMaHHE Ha
€AMHCTBO MOJXO0Ja K PEUICHUIO YPABHEHUM PA3IMYHOrO Tuma. Tak, Ipu perieHuu
OJTHOPOJIHBIX YPAaBHEHMH METOJOM pa3JelIeHUs NMEePEMEHHBIX M JJIs TUnepoonye-
CKUX, W JUIS MapaOoJIMYecKuX W JAJIsl JUIMITUYECKUX YpaBHEHUN Ha MEPBOM JTare
pelleHne CBOAMTCA K 3a7adye Ha coOcTBeHHble 3HaueHus (3amaue [ltypma-
JInyBums).

[Tpu pemieHUuM HEOAHOPOIHBIX YPAaBHEHUH METOJOM pAa3IOKEHHUsI MO COO-
CTBEHHBIM (DYHKLHUSM TaKKe CHayaja pellaercs OJHOPOJAHAs KpaeBas 3ajada, 4To
MO3BOJISIET HAUTH COOCTBEHHbIE (DYHKLIMH, YJTOBJIETBOPSIOUIME T'PAHUYHBIM YCIIOBU-
aM. [lo HUM Janee U pacKiIaabIBalOTCS B Psiibl UCKOMbIE (DYHKLIMU M MPaBbI€ YaCTH
YpaBHEHUH, 4TO NPUBOJIUT (TIPU PEIICHUH BOJHOBOTO YPAaBHEHHS W YpaBHEHUS Tel-
JIOMPOBOAHOCTHU) K 3a7aue Ko s HeoJHOPOAHBIX OOBIKHOBEHHBIX AU depeHIu-
AJIbHBIX YPaBHEHUM.

Crnenyer Takxe 0OpaTUTh BHUMAHUE HA TO, YTO PELIEHUWE METOJAOM pa3leieHUs
MIEPEMEHHBIX BO3MOXHO HE BCEI/Ia, @ BO MHOTHX CIIy4asX MPUBOAMT K TaK Ha3bIBae-
MBIM CHELHAIbHBIM (PYHKIIUSM, HApUMEp, NpU PEIICHUH YpaBHEHHH MaTeMaTude-
CKOI (PM3UKU B KPYTOBBIX 001ACTSIX.
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10. MeToguyeckne peKOMEeHAALMH IS NPenoxaBaTeas

[Tpexxne Bcero, cneayeT oOpaTUTh BHUMAHUE CTYJIEHTOB Ha TO, YTO MpaKkTH4e-
CKH BECh M3y4acMblid UMU MaTepua ABJISIETCS JUIsl HUX HOBBIM, HE U3y4YaBIIMMCS HU
B IIPOTPaMMe€ CpPEJHEN IIKOJbI, HU B KJIIACCHYECKUX pa3/ieslaX BBICIIE MaTEMaTUKH
Ha nepBoM Kypce. OJHaKO OH BIIOJIHE MOXKET OBITh YCIIEIIHO U3YY€EH, €CIIU CTYIACHTHI
OyAyT mocelaTh 3aHATHS, CBOEBPEMEHHO BBINOJIHATH JOMALIHUE 3aJaHUsI U MOJIb30-
BaTbCsl (MPU HEOOXOIMMOCTH) CHCTEMOMW IJIAHOBBIX KOHCYJIbTAllMi B TEUEHUE Kax-
JIOTO CEMeCTpa.

Bomenmue B kypc psaasl Oypbe v ypaBHEHUSI MAaTEMaTHYECKOW (PU3UKH TIPaK-
THYECKM HMMEIOT OYEHb IIMPOKOE PACIPOCTPAHEHHE ISl PELIEHUS PA3HOIO pojaa
€CTECTBEHHOHAYYHBIX 3a7ad. X OCBOEHME IOMOXET CTYJAEHTaM YCIIEIIHO MpHUMeE-
HATh HAKOILJICHHBIC 3HAHUS B IPO(HECCHOHATIEHOM e TEIBHOCTH.

HeoOxoaumo ¢ camoro Hayaa 3aHsTHH peKOMEHA0BaTh CTy/I€HTaM OCHOBHYIO
U JOIOJIHUTENIBHYIO JIMTEPATYpPy, & B KOHLIE CEMECTpa JaTh CIMCOK BOIIPOCOB IS
IIOATOTOBKY K DK3aMEHY.

Ha nepBoM 3aHATHHN N0 AUCUMILIMHE 00513aTENbHO IPOUH(POPMUPOBATH CTY-
JCHTOB O BUJIE U (pOpME MPOMEKYTOUHON aTTECTALUU IO JUCIUILIMHE, CPOKaX &
IIPOBEJCHHUsI, YCIOBUAX JOIYCKA K IPOMEKYTOYHOM aTTECTALUU, IPUMEHAEMBIX BU-
Jax IMPOMEKYTOYHOTO KOHTPOJIS.

CooOpaxeHuss 1 peKOMEHJaluu, TpUBEACHHBIE B 1. 9 pabouell mporpamMmmel
JUISL CTYJIEHTOB, JOJDKHBI OBITh YETKO C(OPMYIHPOBAHBI U M3JI0XKEHBI UMEHHO TIpe-
IIOZABATEJIEM HA JICKIUAX, NPAKTHYECKUX 3aHATUSAX U KOHCYJIbTALHIX.

N3n0xeHne TeOpEeTUYECKOro MaTepraia JOKHO COITPOBOXKAATHCS UILIFOCTPa-
TUBHBIMH NPUMEPAMHU, TIIATEILHO OTOOPAHHBIMU IMPENOIaBaTeNIeM TaK, YTOObI TEX-
HAYECKUE TPYAHOCTH W BBIKJIAIKU MPH PEMIEHUU 33]a4d HE OTBJIEKAJIHN OT IJIaBHOTO:
OCMBICIIEHUSI MJEH U CyTH NpPUMEHseMbIX MeTonoB. Cienyer Bcerjga yka3blBaTh
IIPUMEPBI IPAKTUYECKOTO MPUMEHEHHsI PACCMOTPEHHBIX Ha 3aHATUAX YPAaBHEHUU U
dbopmy.

[TpakTHyeckue 3aHATUS TOJKHBI ObITh OpraHU30BaHbl MPENOIaBATEIEM TaKUM
o0pa3oM, 4TOOBI OCTaBAJIOCh BpEeMs Ha NEPUOAMYECKOE BBIIIOJIHEHUE CTYACHTaMU
HEOOJIBIION CaMOCTOSTENbHOW PaboThl B ayIUTOPUU AJIsi IPOBEPKU YCBOEHUS U3JIO-
YKEHHOI'0 MaTepuaa.

[IpenogaBarenb, BEOyIIMM NPAKTUYECKUE 3aHATHS, HOJDKEH COTJIACOBBIBATH
y4eOHO — TEMAaTUYECKHI TUTaH 3aHSTHI C JEKTOPOM, UCIOIb30BATh €AUHYIO CUCTEMY
0003HaYEHUH.

[IpenonaBarento cienyeT JoOUBATHCS CUCTEMATHYECKOW HEMpepbhIBHOUM pabo-
Thl CTYZICHTOB B T€YEHHE CEMECTpa, HEOOXOJUMO BBISBIIATH CUJIBHBIX CTYJIEHTOB U
MPUBJIEKAaTh UX K HAYYHOW paboTe, K y4acTUIO B PA3HOI0 pojia OJIMMIIMAAaX U CTy-
JIEHUYECKUX HAYYHO-TEXHUYECKUX KOH(DEPEHIMAX U KOHKYpCax.

CTyAeHT JOJKEH OLyIIaTh 3aMHTEPECOBAHHOCTh NPENOJABaTENsS B JIOCTUXKE-
HUU KOHEYHOTO pe3yJjibTaTa: B MPUOOPETEHHWH OOYyYaOIIMMUCS MPOYHBIX 3HAHUMH,
YMEHUH U BJIaJICHUs HAKOIJICHHON MH(OpMaImen 1jis penienus 3aad B mpodeccuo-
HaJIbHOU JEATEIIbHOCTH.
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Ilpunooscenue 1

CrtpykTypa u coepx aHue AUCIUTUTUHbBI
«YpaBHEHUS MAaTEeMATHYECCKON (PUIUKID)
10 HAMPAaBJICHUIO MOJATOTOBKH
23.05.01 «Ha3emMHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPEICTBA)
[Tpodunp
«KoMnbOTepHbIii HHKUHUPUHT B ABTOMOONJIECTPOECHH D)

KBamudukanus (cTerneHp) BEITYCKHUKA:

(Muxenep)
ouHas opma oOydeHuUs

Buabi yueOHoli padorsl, DODMEIL
2| = S| BKII0YAs CAMOCTOSTENbHYIO Buabl camocrosiTe/ibHON padoThI anTe
S| 368 a6oTy CTY/IEHTOB CrynenToB -
Paznen g 58 p y crya ’ ya cTanuu
5 E = U TPYA0EMKOCTh B Yyacax
n/n © T CP | KC
J | I/C | JIa6 C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
Tpernii cemecTp
Pa3nes 1. TapmoHnyeckuii aHaus.
[TocraHOBKa OCHOBHOHM 3a/Ja4dl TapMOHU-
gyeckoro aHaiuza. OpTOroHaJbHOCTh TPH-
roHomMeTrpudeckux (yHkuuid. Paznoxenue
B pian @Dypbe ¢yHKUMHA C TepuoaOM 3
1.1 | T=27. @opmynsl  kod3pdunueHros | 3 1 2 2 +

Oypre. Ycmosua upuxne. Teopema o
Pa3I0KUMOCTH MEPUOAUYECKUX (DYHKIUN
B psn Dypee.

Bbinaua nepsoii yactu PI'P nmo psagam
Dypobe

25



1.2

Pag ®ypre a1t 4YETHBIX M HEYETHBIX
¢ynkuuid. Pasnoxenne B psag  Dypwe
GYHKIMA C  TPOU3BOJIBHBIM  IEPUOIOM.
OcoOEeHHOCTH DPA3JIOKEHHsI HETIEPUOANYe-
CKMX (YHKIUH, TMOHATHE HMX IEPUOINYC-
CKOTO MPOJIOKEHUS.

1.3

[Ipumenenue psagoB Dypbe s pelICHUs
KpaeBbIX 3aJ1a4.

1.4

O600mEnnsbIit psag Oypbre. OpTOHOPMUPO-
BaHHBIE cucTeMbl (yHkuumii. I[lomyuyenue
CHUCTEMbl ~ OPTOTOHAJIBHBIX  Oa3UCHBIX
GyHKIMH C TMOMOIIBIO 3aJadd Ha CcoO-
CTBEHHbIE 3HA4YEHHUs A OOBIKHOBEHHBIX
muddepeHnanbHbIX YpaBHEHUH.
CamocrositesibHasa padora Nel (B ayam-
TOPHH)

1.5

Pazpnen 2. Iudpepennuaibubie ypaBHe-
HHMA MaTeMaTH4yeckol ¢pu3nkn. OCHOB-
Hble TIOHATH U onpenenenus. Knaccudu-
Kalus TMHEHHBIX Tu(depeHInaIbHbIX
YPaBHEHUI C YaCTHBIMU ITPOU3BOIHBIMHU 2-
ro nopsifika. OCHOBHbIE YpaBHEHHMsI MaTe-
maTtuuyecko ¢pusuku. IlocTanoBka kpae-
BBIX U HauaJbHO-KpPaeBbIX 3a/1ad, pusnue-
CKMI CMBICJI HAYaJIbHBIX U TPAHUYHBIX
YCJIOBHU.

Boigaua Bropoii yactu PI'P o ypaBHe-
HUSAM MAaTeMAaTH4YeCKOil PU3NKHU

1.6

BbIBO/1 BOJIHOBOTO YpaBHEHMsI Ha MpUMeEpe
3aJjaud 0 CBOOOJHBIX MaJbIX KosieOaHU
cTpyHbl. Pemenue ogHopoaHoro rumepoo-
JIMYECKOIO YPaBHEHHsI C OJHOPOIAHBIMU
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Ir'paHU4YHBIMH YCIIOBUSAMH ME€TOIOM pasjc-
JICHUSA NCPCMCHHBIX.

1.7

duszndeckoe UCTOIKOBAHNIE PCUICHUA

3aa4i O COOCTBEHHBIX KOJIEOAHUSIX CTPYHBI.

Crostune BosiHEI. IlocTaHoBKa U pE€UICHUC
3ala4U O IMPOAJOJbHBIX KOJICOAHMSIX CTCPIKHA

1.8

Pemenne HeomgHOpogHOrO THNEpOOIMYE-
CKOTO YpaBHEHHUS C OJHOPOJHBIMU Tpa-
HUYHBIMH YCIIOBHSIMH METOJIOM Ppa3jioxe-
HUS IO COOCTBEHHBIM (YHKLHUSAM OJIHO-
poIHOM 3ajmaun. 3ajada O BBIHYXJCHHbBIX
KOJICOAHUSAX CTPYHBI TPH  OTCYTCTBHUHU
HayaJIbHBIX BO3MYILICHUI

1.9

3amagya O BBIHYXKJICHHBIX KOJCOAHUSIX
CTPYHBI C Y4YETOM HAYaJbHBIX BO3MYIIIE-
Huil. Penyknus oOmiell HauyaabHO-KpaeBOil
3aJ]auu JUIsl HEOTHOPOHOTO TUIepOoHye-
CKOTO YpPaBHEHUS C HEOTHOPOJHBIMH Kpae-
BBIMH yCJIOBUSIMHU.

1.10

Pemenre OJHOPOIHOTO BOJHOBOTO YpaB-
HEHMs B KpyroBoi o0iacTtu. YpaBHEHHE U
¢ynkun beccens. OcecuMMeTpuyUHbIE KO-
ne0aHusi KpyroBoil MEMOpaHHBI.

10

1.11

BelBOn  ypaBHEHHsI  TEIIONPOBOIHOCTH
cTepxkHs. Pelenne HadalbHO-KpaeBOM 3a-
Jadd JUis OAHOPOJHOIrO MapadoInYecKoro
YPaBHEHUS C OJHOPOJHBIMH TPaHUYHBIMU
YCIOBUSIMH METOJIOM Ppa3/ClICHHs Iepe-
MEHHBIX.

11

1.12

Pemennie HeOJHOPOIHOTO ypaBHEHUS TeIl-
JIOTIPOBOJHOCTH CTEPKHSI METOJIOM pa3io-
KEHHS] TI0 COOCTBEHHBIM (DYHKIUSAM OJHO-
POAHOM 3a/1a4u.

12
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1.13

[locTaHOoBKa KpaeBbIX 3aj1ad Il ypaBHe-
Hua Jlamaca. @DyHIaMEHTAIbHBIE pellle-
Hud ypaBHeHus Jlamnaca. Peuienus 3agaun
Hupuxiie mia ypaBHeHus Jlamaca B ciy-
yae UWIMHIPHYECKOW U  chepuueckon
CUMMETpPUU

13

1.14

Pemenuie 3anaun {upuxie mist ypaBHEHUS
Jlarutaca B mpsSiMOYTOJIBHOM 00JaCTH METO-
JIOM pa3ziesIeHus] NePEMEHHBIX.

14

1.15

Pemenne 3amaum Jlupuxie s ypaBHEHUS
[lyaccona B mpsMOYyrojibHOH o0O0NacTH B
JBOWHBIX ~ TPUTOHOMETPHUYECKUX  psAgax
Dypbe

CamocrosiTesibHast padora Ne2 (B ayauro-
pun)

15

1.16

VYpaBHenue I'enpMroinsna. Pemenue B kpy-
roBoil obnactu. 3ajmadya Ha COOCTBEHHBIE
3HA4YEHMs C YCIOBUEM NEPUOJINYHOCTH

16

1.17

burapmonndeckoe ypaBHEHHE. Y paBHEHUE
Codu-Xepmen — Jlarpanxka. Pemmenune Ha-
BbE 33/1a4 00 M3rude MapHUPHO ONEpTON
IUTACTUHBI B JIBOMHBIX TPUTOHOMETpHYE-
ckux pspax Pypee

17

1.18

00630pHOE MPAKTUYECKOE 3aHATHE

18

(DOPMll ammecmauuu

21

Bcero yacoB nmo gucuuninHe
B TPEThEM ceMecTpe

18

36

54

PI'P

caM.
pao.
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[Tpunoxenue 2

MMWHHCTEPCTBO HAVKH U BBICILIEI'O OFPASOBAHNS
POCCHIMCKOM ®EJEPALINN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YYPEXIEHUE BBICILIET'O OBPA3OBAHNS

«MOCKOBCKUH NOJIUTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

Hanpagnenue nmoarotToBku:
23.05.01 <HABEMHBIE TPAHCITIOPTHO-TEXHOJIOTTMYECKUECPEACTBA»
[Ipoduns

«KOMIIBIOTEPHBI UHKUHUPUHI B ABTOMOBWJIECTPOEHUN»
KBanugukauus (cTeneHb) BHITYCKHUKA:
Nuxenep

®opma 00ydeHus: OUHas

OOHA OHNEHOYHBIX CPEACTB 11O JIMCHUIIJIMHE

YpaBHeHUud MaTeMaATHYECKON (PU3HUKH

Mocksa, 2022rox
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MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTHU KOMIIETEHIIUI

Tabmura 1

YpaBHeHusi MaTeMaTH4ecKoil pusukmn

®dI'OC BO 23.05.01 «<HazeMHbIe TPAaHCTIOPTHO-TEXHOJIOTHYECKHE CPeICTBA (YPOBEHDb CIIENNATUTETA)»
Ipoduiab «/[MHAMHKA U IPOYHOCTH TPAHCIIOPTHO-TEXHOJOTHYECKHX CHCTEM»

B mporuiecce ocBoeHUs TaHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U AEMOHCTPUPYET CIIETYIOIINE
0011eKyJIbTYPHBIE, 001IenpodeccHOHATIbHBIE U TPO(ecCHOHATbHbIE KOMIETEHINH !

KOMIIETEHIIUHU IIepeyeHb KOMIIOHEHTOB TexHoJiorus dopma CreneHu ypoBHeil 0CBOCHHUSI KOM-
(popMHpOBaHUS | OLIEHOYHOI0 | MeTeHIUH
KOMIIeTeHIU I cpencrBa**
NHIAEKC | @POPMYJINPOBKA
VK-1 CrnocobeH ocyiiecTs- | 3HATH: nekuus, camocto- | YO ba3oBblii ypoBeHb
JIATh KPUTHYECKUI ArenbHas padbora, | PI'P -BJIaJICET HaBbIKaMU pabOThHI C OCHOB-

aHaJIM3 NPOOIEMHBIX
CUTyallMil HA OCHOBE

BbIpa0aTHIBATh CTPA-
TETUIO NeNCTBUHI

CHUCTCMHOI'O IIoaxoJaa,

= OCHOBHBIC METOJbI TAapMOHH-
YEeCKOro aHau3a U MaTeMaTHue-
CKOH ()M3WKH, W HA ITOH OCHOBE
pPa3BUTh CHOCOOHOCTH K a0-
CTPaKTHOMY MBIIIIJICHUIO, aHATTH-
3y, CHHTE3Y

yMeThb:

a0CTpaKTHO  MBICIUTh, 0000-
aTh, CHCTEMAaTU3UPOBATh U
aHAJTM3UPOBAThH MOJTyYCHHYIO
uHpOpMaIHIO

BJIA/I€Th:

Ha OCHOBE OCBOEHHSI OCHOBHBIX
METOZIOB TapMOHUYECKOTO aHa-
JM3a U MaTeMaTH4eCcKoi pU3MKn
CIOCOOHOCTBIO K aOCTPaKTHOMY
MBILUICHUIO, aHATU3Y U CHUHTE3Y
nHpopManuu

CCMHHAPCKUC 3a-
HATUA

HBIMH ITOHATUSIMU U METOJAMH Mare-
MaTH4ecKoil (pU3MKK B paMKax AUCLH-
IJIMHEI;

- 0CO3HaeT HEOOXOAUMOCTD MOBBIIIIE-
HUS KBaTU(UKALUY U CAMOCTOSITENIEHO
OBJIAJICBAaTh 3HAHUSIMH B 00JIACTH
npo¢eCCUOHANTBHON IeATETbHOCTH

IloBbILIEHHBIN YPOBEHD

-cBOOOJHO BIIAZEET METOAAaMHU U
HOPUHIUIIAMU TPUOOPETEHNUS, UCTIONb-
30BaHUsI U OOHOBIIEHHUS OoJiee TiTy0o-
KHX MaTeMaTU4eCKUX 3HaHWM;
-CBOOOTHO BJIaJICET PA3TUIHBIMHU CIIO-
cobamu cbopa, 06paboTKHU U TpUMEHe-
HUSl MaTeMaTU4ecKoi WHpopManuu

**- CokparieHus (hoOpM OLIEHOYHBIX CPEACTB CM. B puiioskeHnu 2 k PIL.
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HepequL OLCHOYHBIX CPCACTB II0 IMCHUIIJINHE

YpaBsHeHus MarteMaTudeckou husuku

Tabnuma 2
Haumenosanue IIpencrasienue
Ne Kparkas xapakTepucTuka OEeHOYHO-
/g | OUEHOUHOrO Cpest- ro cpejicTBa OIICHOYHOTO CpE/I-
CTBa ctBa B POC
1 | Kontponbhas (ca- | CpeacTBo npoBepkd ymeHud mnpu- | KoMrekt KoH-
MOCTOSITEJIbHAS) MEHSTh TOJYyYCHHBIC 3HAHUS [JIs1 | TPOJIbHBIX 3a/1a-
paboTta penieHuss 3ajad  ONpENEJIEHHOro | HHM 10 BapuaH-
(KP) THUIIA TIO TEME WU Pa3eity Tam
Pacuetno- CpenctBo mpoBepku ymeHuil npu- | Komruiekr  3ana-
2 | rpadudeckas pa- MEHSTh TIOJYYEHHbIC 3HAHUS MO |HHUM IS BBINOJ-
0ota 3apaHee OMNPENEIICHHOW METOANKE | HEHHS PacyeTHO-
(PT'P) JUISL pelIeHHs 3a7a4 WIM 3aJlaHuil | rpaduyeckoil pa-
0 MOJYJIIO WM JUCIMIUIMHE B 11e- | OOTHI
JIOM.
CpencTBo KOHTPOJISL, OPTraHU30BAH-
HOE Kak clielualbHas Oecea mena-
rOTMYECKOT0 paboTHUKA C oOyua-
YceTHBIN OIpoC IOIMUMCSA Ha TCEMbI, CBA3aHHBIC C BOHpOCBI 1o
3 cobeceloBaHUE, | U3y4yaeMOW TUCHUIUIMHON, W pac- TeMam/pasjienam
(YO) CUMTAHHOE Ha BBIICHEHHE O0BbeMa AV CLUIIINHBI
3HaHWI OOy4YaroIIerocs mo omnpesne-
JIEHHOMY pa3zeiy, TeMe, nmpodieme
U T.IL
CucremMa  cTaHIapTU3UPOBAHHBIX
3a/IaHU#, TO3BOJISAIONIAsl aBTOMATH-
4 Tecr 3UpPOBATh TIPOIIC U3MEpEHUS PoHA TECTOBBIX
(T) p pOLCAYpY  M3MCD 3aJaHUN
YpOBHSI 3HaHUI W YMEHHI 00yuaro-
HIErocs.
5 | Dx3amenanuoHHbie | CpeICTBO TPOBEPKH 3HAHUHM, yMe- | DK3aMeHallMOHHbIC
OMIIeTHI HUM, HaBBIKOB. MOXET BKJIIOYATH | OWJICTHI.
(3b) KOMILUIEKC TEOPETUUYECKUX BONPOCOB, | [llkana oueHuBa-
3a/1a4, MPAKTUYECKUX 3aTaHUH. HUS M TIpoIeaypa
PUMEHEHMUSL.
[IpomexyTouHas atte- | Dx3ameH (D ) 1) yctHo (V)

crauus (ITA)

2) nuceMeHHo (IT)




Odopmiienue u onucaHue OLEHOYHBIX CPEACTB
1. busetsl K 3K3aMeHy

1.1. Haznauenue: Vcnonb3yroTcs 1uisi MPOBEICHUS TPOMEKYTOUHOM aTTECTAIluH 110
mucrumrie "' YpaBHeHHsS MaTEMaTHUECKON (pu3uku'.
1.2. Pernamenr 3auera: - BpeMs Ha MOATOTOBKY T€3UCOB OTBETOB - 710 45 MUH.
- Crioco0 KOHTPOJIS: YCTHBIE OTBETHI.

1.3. IlIxana olieHUBaHUS:
"OTAMYHO'" - €CIU CTYJEHT IITyOOKO M IPOYHO OCBOMJ BECH MaTEpHAII TPOTrPaMMBI
00yYeHUsI, UCUEPIIBIBAIONIE, TTOCJIEI0BATENBHO, FPAMOTHO U JIOTUYECKHU CTPOHHO €ro
W3JIaraeT, He 3aTPYAHACTCS C OTBETOM IPU U3MEHEHHH 3a1aHMs, CBOOOTHO CITpaBIIs-
eTcs ¢ 3a7ja4aMy U IPaAKTUYECKUMHU 3aJJaHUSIMU, TTPABUIIBHO 0OOCHOBBIBAET MPUHSI-
ThIE PEIICHUS.
"Xopomo'"- eciu CTyAEHT TBEPIO 3HAET MPOrPAMMHBIN MaTEpUAIl, TPAMOTHO U IO
CYILIECTBY €T0 MU3JIAraeT, HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEW B OTBETE Ha BO-
poc, BIaJEeT HEOOXOIMMBIMU YMEHHUSIMHU U HAaBbIKAMU NP BBIMOJHEHUH TIPAKTHYE-
CKHUX 3aJIaHUMU.
"Ya0BJIeTBOPUTENBHO' - €CIIH CTYJICHT OCBOWJI TOJIBKO OCHOBHOM Martepuai mpo-
rpamMMBbl, HO HE 3HAET OTAECIbHBIX TEM, JIOITYCKAET HETOYHOCTH, HEIOCTATOYHO Mpa-
BUJIbHBIE ()OPMYITHPOBKH, HAPYIIIAET MOCIEAOBATEILHOCTh U3JI0KEHUSI IIPOTPAMMHO-
ro Matepuasia 1 UCTIBITHIBACT 3aTPY/HEHHUS B BHIMOJIHEHUH MPAKTUYECKUX 3aaHUM.
"Hey10BJICTBOPUTEIBHO'" - €CIIU CTYIEHT HE 3HAECT 3HAYUTEIBHON YaCTH IIPO-
rPaMMHOI'0 MaTepHaa, TOMyCKaeT CepbE3HbIE OMMOKHU, C OOJIBIIUMU 3aTPyAHEHUS-
MU BBITOJIHAET MPAKTUYECKUE 3aJaHUS.

Kaxxnoe 3ajanue sx3aMeHallMOHHOTO OUJieTa OLIEHUBAETCS OTeabHO. OOmen
OIICHKOU SIBJISIETCS Cpe/iHEee 3HAUEHUE, OKPYTIAEHHOE JI0 1IEJI0T0 3HAYEHUS.

1.4. KoMIIEKThI 9K3aMEHAIIMOHHBIX OMJIETOB BKIIIOYAET MO Kakaomy pasneny 25-30
OwmieToB (XpaHaTcsa Ha Kadeape MaTeMaTHKH ).
TunoBble BApUAHTHI OMJIE€TOB MPUJIATAKTCS.

OBPA3IbI DK3AMEHALIMOHHBIX BUJIETOB

MUHUCTEPCTBO HAVKHU U BBICILIEI'O OBPABOBAHU S
POCCUIMCKOU ®EJIEPALINN
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
VUYPEXJIEHWE BBICIIIET'O OFPA3OBAHUS
«MOCKOBCKUM MOJUTEXHUYECKNHN YHUBEPCUTET»
(MOCKOBCKHUH MMOJINTEX)

®akynbTeT 6a30BBIX KOMITETEHIIHH, Kagenpa «MaTeMaTnka

Jucimmiaa  «Y paBHEHHSI MATEMaTHYECKOW (DU3UKI»
Kype 2, cemectp 3

3K3AMEHAIIMOHHBIN BUIET Ne 1

1. Pemenue ypaBHEHUS MabIX MOMEPEYHBIX KOJICOAHUHN CTPYHBI METOJOM pa3leieHus mepe-
MEHHBIX.
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2. dyHaaMeHTalbHbIE peuieHus ypaBHeHus Jlamaca B MpOCTpaHCTBE M Ha MIIOCKOCTH. Perienue

3amaun Jlupuxie nis ypapHeHus Jlarumaca B ciydae cpepuueckoid CHMMETPHH.
d%u
y,
u(0.t)=0; u(5t)=15; u(x,0)=3.
4. Pasnoxuts B psaa Oypre yernbiM o6pazom Ha untepsane (0;3) dynxuuio
f(x)=3-x.

u
3. PemmTth HauaabHO - KPAEBYIO 3a7a9y r =9

VYTBepkeHo Ha 3aceganuu kapeapsl «MaremaTtrka» « 28 » mas 2019 r., mporokon Ne 10

3aB. kadeapoii I'.C. Xykona / /

MUHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS
POCCUMCKOI ®EJIEPALITUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3ZOBATEJILHOE
YUPEXXJIEHUE BBICIIEI'O OFPASOBAHUS
«MOCKOBCKHUI NOJTUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHM INOJIUTEX)

®akynbTeT 6a30BBIX KOMIIETECHIIHH, Kagenpa «MaTemaTruka
Jlucuunmuna  «YPaBHEHHS MaTEMaTHICCKON (DU3UKH»
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1. PemeHne HEOIHOPOAHOTO BOJHOBOI'O YPAaBHEHMS NPH OXHOPOIHBIX T'PAHMYHBIX U HAYAJBHBIX YCIJIO-

BUAX MCTOJOM PA3JI0KCHHUA 110 COOCTBEHHBIM (pYHKHI/ISIM.

2. VYpaHenue Jlamiaca u ero 3anuch B pa3IM4YHBIX CHCTEMax KoopanHaT. IlocTaHoBKa KpaeBbIX 3a1a4 JUis

ypaBHeHus Jlamnaca.
au o
3. Pewmts Ha4abHO - KpaeByIo 3ajady ——=2—,
ot OX
u(0.t)=5; u(2,t)=12; u(x,0)=2-x.

4. Haiitu pemeHne KpacBoOi 3a/1a4H:
y¥ =a(x), ¥ =y1)=y"0)=y'®)=0 X ={

B Buzie paga Pypeoe.

-2 npu 0<x<1/2,
2 npu 1/2<x<1

VYTBep:keHo Ha 3aceqanuu Kadeapsl «MartemaTrka» « 28 » mas 2019 r., nporokon Ne 10

3aB. kadeapoit I'.C. XKykona / /

KoMmiekTsl TecTOBBIX 3aJaHUHM U KOHTPOJIbHBbIX padort (T, KP)
(n1s ouenku komnerenuuii OITK-5, ITK-2)

0 ITUCITATIIINHE

YpaBHEHUS MaTeMaTUYECKOM d)I/I3I/IKI/I
(HaMEHOBaHHE UCIUIIINHEI)

BAPHUAHT Nel
3AJAHHME 1

Jns pyaxuuu T (X) ¢ nepuogom T =4 cnpasennupo paBeHcTBO
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BAPUAHTBI OTBETOB: 1) f(x/4)=f(x) 2) f(4x)=f(x)
3) f(x+4)=F(x) 4 f(x+2)=f(x).
3AJJAHME 2

Vkaxkute QyHKIUK C IEPHOAOM | = 2 U3 IEPEUNCIECHHBIX HIDKE.
BAPUAHTbBI OTBETOB:

1) y=sin2zx 2) y=ctg2zx  3) y=cosax 4) y=tg(nx/2).
3AJAHME 3

Kaxkas u3 nepednciieHHbIX HUKe (DYHKIIMA OMMCHIBACT TapMOHUYECKHE He3aTyXalolue Kojieoanus?
VKaxuTe cMBICH napaMeTpos: A, @, Q.

BAPUAHTBI OTBETOB: 1) f(X) = Acos(w X+ @)
2) f(X)=Allox+@) 3) F(X)=Alwx+p) 4) f(X):A(a)X+go)2.
3AIAHUE 4

Oynxims T (X) npu X € [0, 277] u e€ nepuoanueckoe NpoaoIKEHNE TOKA3AHBI HA PUCYHKE

f(XA

-4nm -2m 0| 2m 4m x
Torna psin @ypbe 115 3TOM PYHKIIUU UMEET BU/T

o0 ; a o0
BAPUAHTBI OTBETOB: 1) f(x)=> b sinnx 2) f(x)= ?°+ >.a, cosnx
n=1 n=1

3) f(x) :a—2°+ i(an cosnx+b,sinnx)  4) f(x):a—2°+ flbnsin nx.
n=

n=1

3AIAHHME 5

Jlana dynxmus T (X) =2X2, xe[-1,1]. Torma xo>dpdumment b3 paszioxeHus: (QyHKIUU
f (X) Bpsan ®ypre pasen

| OtBer | |

3AJJAHME 6

. ® o F(%) {—1 npu —-1<x<0,
a3J10KuTh B pal Dypbe PpyHKIINIO =
1  npu 0<x<1l.

| OtBer | |

3AJAHUE 7

Haitnure pemenne xpaesoii 3amaun Y' =((X), Y(0)=0, y(2)=0 s sune pana ®ypse, ec-
m q(X) =g, =const.
| OtBer | |

3AJIAHME 8

K kakomy Tumy oTHocuTcs JHHEHHOe nuddepeHmanbHOe YpaBHEHHE B YaCTHBIX MPOU3BOIHBIX
BTOPOTO MOPAIKA
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2 2 2
682+86lj+882+§E+2§E+3u:07
OX oxoy  oy° OX

| Otger | |

3AJAHHUE 9

o%u 82
VpaBHEHHE e =10" =, (u(x,t)[m]; 0<x<I, t>0) onucsiBaer manble cBOGOIHbIE

nonepeyHsle KonebaHus cTpyHbl. KOHIBI CTPYHBI 3aKpernieHbl HenmoABmxHO. Haiinure ocHOBHYO
vactory @ [L1/cex] cobereennbix konebGanuii ctpynsl, ecu jumna crpynbt | =50 .
| Otger |

3ATAHHME 10

" 2 2
Haitnurte kodddumuenT TemmepaTyponpoBogaocty - [m° [ cex] B ypaBHEHNH TeMIONPOBOIHO-
CTH CTEeP>KHS

ou o°u

—=a*—, (0<x<l, t>=0),

ot OX
eciu ko3 duument temnonposoanoctu marepuana K =50 /i /(m - epao - cex) , ynenvnas ten-
JI0EMKOCTb c=500/pcl(ke - 2pad), ynenbHas  IIOTHOCTL  MaTepuaja  CTEPHKHS
p =7000 k2 / »m°

| OtBer | |

3AJTAHHE 11

OOmee penieHne HadyaJbHO — KPaeBOW 3aJaudl Ul OZHOPOJHOTO YpPaBHEHHS T'MIEpPOOINYECKOro
TUIA

o’u  , 0%

22U (0<x<l, t=0)
ot ox?
u(0,t)=0, u(l,t)=0, u(x,0)= f(x), %:(/)(X)
umeer Bua  U(X,t) = Z(A]cosTﬂa BsmnijsmnTﬂX

rac An n Bn - IPOU3BOJIbHBIC TMOCTOSAHHBIC:

| |
A =21100sin dx, B =2 [p(x)sin “dx
o I Nnzao |

3anummre perienue 3anaun ipu a=4, 1=2, f(x)=1 ¢@(x)=0.
| OTBer | ‘
3AJJIAHHUE 12
o%u o%u

JlaHO HEOTHOPOTHOE BOJTHOBOE YpaBHEHHE o 16; + f(X,t) mpu OJHOPOIHBIX IPAHUYHBIX
X

HaYaJIbHBIX YCJ'IOBI/IHX
ou(x,0
uO.H) =u@B,) =0, u(xo)= XA
Haiigure (C TOYHOCTBIO O MHOKUTENS) COOCTBEHHBIE (I)yHKLu/H/I 3a/1auul.
| OtBer | |

3AIAHHME 13
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OOmiee perieHue Ha4YaIbHO — KPaeBo# 3a7auul Uil OHOPOIHOTO YPaBHEHUS MapabOIMYecKoro TU-
na

2
%“:aZZTL;, ©O<x<I, t>0) u(0,t)=0, u(l,t)=0, u(x,0)= f(x)
UMeeT BUI u(xt) = i A]e‘(?)zt sin - rie A, - npousBoibHas OCTOSHHAs
n=1

|
A = IEI f (x)sin nTﬂxdx. Banummre pemenue sanaan pu a =1, 1 =1, f(x) =1.
0

| OtBer |
3AIAHUE 14
ﬂaHO OAHOPOJHOC YPaBHCHHUEC TCIIJIOIIPOBOAHOCTU CTCPIKHSA
2
N _a29U (0<x<1 t>0).
ot OX

Ha xoHmax crTepkHS 3aqaHbl IIOCTOSHHBIE U PA3JIMYHBIC HEHYJICBBIC TEMIIEPATYPHI
u(0,t) =15, u(Lt) =25, nauansnoe ycnosue: U(X,0) =20x +5.

[TonGepute HOBYIO (YHKIUIO V(X,t), CBSI3aHHYIO C UCKOMOM (QyHKIMEN U(X,t) TaK, YTOOBI I
He€ TpaHUYHBIC YCIOBUS CTAIM OJHOPOAHBIMH. Kakoil BUI MPUMET MPU 3TOM HAYAILHOE YCIOBUE

v(x,0) ?

| OtBer | |
3AJAHHUE 15
o°u  ou
O6uiee pemenue 3anaun Jupuxie it ypasHeHus Jlamiaca g + W =0
X

npsimoyrombHoit obmactu D:0<x<a, 0<y <D, npu onHOpoanbIX rpaHMYHEIX ycTOBHAX Ha
BepruKanbHEIX croponax obmactu U(0,y) =0, u(a,y)=0

A U,(x)
D

\

0 :\\UI(X) a ;

® nz(b-y) nzy] . nax( , na\"
umeer B U(X,Y) =2 | a,sh +b,sh sin sh ,
n=1 a a a a

e a, ZETUl(X)Sin "ix, b, :g?UZ(x)sin X ix .
ao a ao a

Haiiyiure 3nauenue pynkuuu U(X, Y) B nentpe obnactu npu a =6, b =4, ecrn

X nu 0<x<3
Ul(x):{ P

6-x mpu 3<x<6,’ U2(x)=0.

| OtBer |

OneHka «0TJIIMYHOY» BhICTaBisieTcs cTyAeHTy 3a 90 — 100% nmpaBuIbHBIX OTBETOB,
OIIEHKA «XOPOLIOY - 3a HE MeHee 75% MpaBUIIbHBIX OTBETOB;

OIIEHKA «yAOBJIETBOPUTEILHO» - 3a HE MeHee 50-60% npaBUIbHBIX OTBETOB;
OLIEHKA «HEYJOBJIETBOPUTEILHOY - 32 MeHee 50 % MpaBUIBHBIX OTBETOB.
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N =

HO®O~NOOAW

11.

12.
13.

14.

15.

16.
17.

=

0.

KommiexT Bonpocos (YO)
(nJ1st oneHkn KomneTennuii YK-1)

Bonpocsl o psitam @ypbe

JlaliTe onpeieiecHue OCHOBHON TPUTOHOMETPHUYECKOM CUCTEMBI (DYHKITHHA.
TpUrOHOMETpUUECKUE CUHYChl W KOCHUHYChl OPTOTOHAJIbHBI HAa IPOMEXKYTKE
[—70, ], CCTIML. oo

Kak cTtaBuTcs OCHOBHas 3ajjaya TapMOHHMYECKOIO aHaiu3a ?

Zanummre psag Oypoe nus dyHkumii ¢ nepuogom 7 =2rx.

Ycnosus dupuxie.

Chopmynupyiite Teopemy o pazioxuMocTd (GpyHKiuM B psin Dypebe.

3anummre psag Oypwe aig yeTHeIX GyHKUUM ¢ nepuojgom 1 =27 .

3anumute psag Oypbe i HeueTHbIX (QyHKIUE ¢ nepuogom 1 =27,

3anumure psag Pypbe At QyHKIHIA ¢ TPOU3BOIBHBIM MiepuogoM 1 =21,
3anumuTte psag Oypbe i yeTHbIX (QYHKUUN C IPOU3BOJIBHBIM IIEPUOJIOM

T=2l

3anummre psag Oypse A4 HEYETHBIX (YHKUHUWA C MPOU3BOJIBHBIM MEPUOIOM
T=2l

Kak ocymiectBisieTcs: pa3ioxenue B psag Oypbe HENEpHUOIUYECKUX QYHKINN?
Kak ocymectBusieTcs pasnoxenue B psia Oypbe QpyHKIUH, 3aJaHHBIX HA UHTEP-
Basie (0, I), weTHsIM 0Opazom?

Kak ocymectBnsercs pasznoxenue B psag Oypbe QyHKIMM, 3a1aHHBIX HA HUHTEP-
Basie (0, ), HeueTHBIM 0Opazom?

Haiite onpenenenue 0606menHoro psaa ypee. 3anumurte GopMyIly AJis OIpe-
neneHus ko3¢ duireHToB 06001eHHoro psaga Dypoe.

Cucrema (QyHKITUN Ha3bIBACTCSI OPTOHOPMHUPOBAHHOM, €CIIH. ... ..............
[Tpumenenue psgoB @Dypbe K pEIICHUIO KpPaeBbIX 3aJay AJii OOBIKHOBEHHBIX
nudepeHnnanbHbIX ypaBHEHUH.

Bonpocsl 1o ypaBHeHHSIM MaTeMAaTH4eCKON (PU3UKH

Knaccudukanusa ypaBHeHU MaTeMaTHYECKON (PU3BHKU.
[lepeunciure OCHOBHBIE YpaBHEHUS MATEMATHUECKOW (PU3MKH U 337aud, K HUM
MPUBOJISILIKE.
BbIBOZ OIHOPOJIHOTO BOJIHOBOTO YpAaBHEHUS HA MpPHUMEpE 3a7adyd O MajblX cOO-
CTBEHHBIX KOJICOAHUSX CTPYHbI, OCHOBHbBIE JOIYIICHUSI.
[TocTaHOBKa HA4YAJILHO-KPAEBOM 3a/1a4u JJI1 OJHOPOJHOIO BOJHOBOIO ypaB-
HEHUS.
Pemenne oqHOPOAHOIO BOJHOBOIO YPaBHEHHUS METOJIOM pa3/elieHUs NEPEMEH-
HBIX.
®dusznueckoe UCTOIKOBAHUE PEIICHUS 3314l O MaJIbIX CBOOOJHBIX KOJICOAHMSIX
CTpYHBI KOHEUHBIX pa3MepoB. Crostune BosiHbL. COOCTBEHHBIE YacTOTHI KoJyieOa-
HUW CTPYHBI.
ITocraHoBKa 3aa4 O IPOAOJIBHBIX KOJEOAHUSIX cTepkHA. OnpeneneHue cKkopo-
CTH paclpOCTPaHEHHUs MMPOI0IbHBIX BOJIH B MaTepuUale.
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8.
9.

10.

11.

12.

13.

14

16.

17.

18.

19.

20.

21.

22,

23.

24,

OcecuMMeTpUYHbBIE COOCTBEHHBIE KOJIEOaHHS KPYTOBOM MEMOpaHHbI.

VYpaBaenue u pynkiuu beccens.

[TocraHoBKa 3amauul O BBIHYXJIECHHBIX KOJEOAHUSX CTPYHbl NPU OTCYTCTBUU
HAYaJIbHBIX BO3MYILICHUH.

Pemenrie HEOJHOPOIHOTO BOJIHOBOTO YPABHEHMSI METOJIOM Pa3iI0XKEHUs MO COO-
CTBEHHBIM (DYHKIIUSM.

Pemenrie HEOTHOPOAHOIO BOJIHOBOTO YPaBHEHUS IIPU HEOIHOPOAHBIX HaYaJIbHbIX
YCIIOBUSIX (ITPU HAIMYMU HAYAJIBHBIX BO3MYILICHH ).

Pemenne HauanpHO-KpaeBOM 3a/1auu ISl BOJHOBOIO YPAaBHEHUS MPU HEOJIHOPO-
HBIX TPaHUYHBIX YCIOBHSIX. Penykuus oOmel kpaeBou 3a1auu.

. BBIBOZI ypaBHEHHMS TEMIONPOBOJHOCTH CTEPHKHSL.
15.

[TocraHOBKa HayagbHO-KPA€BOM 3aJaud JJisi OJHOPOJHOrO YPAaBHEHHS TEILIO-
IIPOBOJIHOCTH.

Pemienre oqHOPOIHOTO ypaBHEHHUS TEIUIONPOBOAHOCTA METOJAOM pPa3CIICHUs I1e-
PEMEHHBIX.

PemieHre ogqHOPOAHOIO YypaBHEHHs TEIUIONPOBOJHOCTH Ui Clly4as CTaluo-
HAapHOW HEOJAHOPOIHOCTH.

PemieHne HEONHOPOJHOrO YpPaBHEHUS TEIUIONPOBOJIHOCTH METOAOM pas3ioxKe-
HUS TI0 COOCTBEHHBIM (YHKITHSM.

VYpaBaenue Jlamnaca. 3anuck B pa3auyHbBIX cHUCTeMax KoopAauHart. IloctaHoBka
KpaeBbIX 3a/a4 il ypaBHeHus Jlamaca.

Pemienne 3amaum Jupuxie qjs ypaBHeHus Jlamiaca B mpsiMOYrobHOM 00JacTu
METOJIOM pa3JeJIeHUs MEPEMEHHBIX (I Pa3IMYHbIX KOMOWHAIUM TpaHUYHBIX
YCJIOBUH).

Pemenne 3amaum Jlupuxie s ypaBHeHus Jlamiaca B mpsSMOYTOJbHONW 00J1acTH
C TIOMOIIBIO IBOMHOTO TPUTOHOMETpHUUECKOro psijga dypee.

Pemenue 3amaum dupuxne mns ypaBHenus I[lyaccoHa B mpsiMOyrosibHOW 00Jia-
CTH.

VYpaBuenue ['enbmronsiia. Pemenue 3amaun Ha COOCTBEHHBIE 3HAYEHUS IS OI-
HOPOJHOTO ypaBHeHUs [ 'enbMrosbiia B IpsiMOYyTrOJILHON 00JIaCcTH.

Pemenue ypaBHenusi ['enbmrosbiia B KpyroBod 00J1acTH METOJOM  pa3/iefieHus
nepeMeHHbIX. [locTaHoBKa 3a7aun Ha COOCTBEHHBIE 3HAYEHUS C YCIOBHEM TEPHU-
OJIUYHOCTH.
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KoMmiekT 3aganuii 111 BLINOJHEHUS
pacuetHo-rpaduyeckux pador (PI'P)
(nJ1st oneHkH KomneTennuii YK-1)

10 JUCILIUIUINHE
YpaBHEHUs] MATEMATHUECKON (PU3UKHU

(HaMMEHOBaHUE TUCIUTUINHBI)

Bapuant Nel

1. Paznoxuthk QyHKIHIIO
0 mpum -3<x<0
y=42x/3 mpu 0<x<3/2
0 mpu3/2<x<3
B psan Dypre:
- IOCTPOUTH I'pauK 3aaHHON (PYHKIIMU Ha OTpe3Ke €€ ONpeeIeHHUs;
- BBIYUCIIUTH KO GUIHeHTs e€ psiga Oypoe;
- 3anucath psa Dypbe 171 3aJaHHON (QYHKIUY;
- IOCTPOUTH Ipaduk noiaydeHHoro psjia Oypbe Ha OTpe3Ke ornpeeneHus 3alaHHON QYHKINU.
2. B Buze psina @ypbe HaiiTi penienune Y = Y(X) KpaeBoi 3a1aun
y'=q(x), (0=<x<3), y(0)=0, y(@3)=0,
rae g(X) — orpaHuueHHas, KyCOuHO-HenpepbiBHas Ha otpeske [0, 3] dbyHkuus

_J2x/3 mpm 0<x<3/2
971 0 mpum 3/2<x<3,

3. Paznoxuth ¢pyHkiuio Yy = X/2 Ha oTpeske 0 < X <2 B 0000mEnHBIN psig Dypbe 1o cucteMe op-
TOTOHAJIBHBIX HA 3TOM OTpe3ke (PYHKIHMM, B Ka4eCTBE KOTOPHIX B35Th COOCTBEHHBIC (DYHKIIHH
3aJ1a4d Ha COOCTBEHHbBIEC 3HAYCHUS

"+ Xp=0 (0<x<2, 1>0), ¢0)=0, ¢(2)=0,

NpeABapUTEIBLHO IPOBEPHUB UX HA KBaAPATUYHYIO HHTETPUPYEMOCTE U OPTOrOHAIILHOCTb.
4. Haiitu perienne U = U(X, t) HagaapbHO-KpaeBoit 3a1auu 1l TUIIEPOOTHUECKOTO YPaBHEHHUS
o°u . o%
—=9—, (0<x<3,t>20),
ot? ox? ( )
X mpu 0<x<3/2, ou(x,0)
u(0,t) =u(3,t)=0, u(x,0) = =
(0.)=u@1) (*x0) {3—x mpu 3/2<x<3, ot

5. Haiitu pewenne U = U(X, t) HadanpHO-KpaeBoil 3a1a4n s MapaboIHMYeCcKOro yPaBHEHUS B BHIC
0006mménHOTO psina ypoe

2
a—“=162—‘2‘+(2—x)e-t, 0<x<2 t>0),
X

ot
u(0.)=0, MY _4 ko0,
OX

0.

Bapuant Ne4

1. Pa3noxuts HyHKITUIO
0 mpm -4<x<0
y=<x/2 mpu 0<x<2
3—-Xx mpu 2<x<4
B psg Dypee:
- MIOCTPOUTH rpaduK 3aJaHHON (PYHKITUU HA OTPE3KE €€ ONpeCIICHNS;

- BBIUUCITUTH KOdhurmeHTs! € psga Oypoe;
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- 3anucath psag Oypbe nms 3anaHHON QYHKINH;
- MOCTPOUTH rpaduk moayueHHoro psaa Oypwe Ha oTpe3ke onpeeeHus 3aJaHHON (YHKIIUH.
2. B Buge psina @ypbe HaiiTi pemienue Y = Y(X) KpaeBoi 3a1a4n
y"=q(x), (0<x<4), y(0)=0, y'(4)=0,
rie ((X) — orpaHnYeHHas1, KyCOYHO-HenpepbiBHAs Ha oTpeske [0, 4] pyHKIus
_Jx/2 mpm 0<x<2
9=13-x mu 2<x<4
3. Paznoxuth ¢pyHkmio Y = X — 1 Ha orpe3ke 0 <X <2 B 0000menHbBIN psag Dypbe Mo cucteme
OpPTOTOHAJBHBIX Ha ATOM OTpe3Ke (PYHKIMH, B KAYECTBE KOTOPBIX B3ATh COOCTBEHHBIC (DYHKITUU
3a7a4d Ha COOCTBEHHBIE 3HAYEHUS
o' +2p=0 (0<x<2, 1>0), ¢(0)=0, ¢(2)=0,

IIPEBAPUTENILHO IIPOBEPUB UX HA KBAAPATUYHYIO HHTEIPUPYEMOCTb U OPTOIOHAJIBHOCTb.

4. Haiit pemienue U = U(X, t) HauaJibHO-KpaeBOM 3a/1a4u JUIsi MapaboIMUeCcKOro ypaBHEHUS
ou o°u
—=32—, (0<x<2,t=0),

ot OX

u(0,0)=0, M2Y ok 0)=2x
OX

B BUJIe 00001mEHHOTO psina Dypbe.
5. Haiitu perrenune U = U(X, t) HauaapbHO-KpaeBO 3a1auu JJIsl THICPOOTMYSCKOTO YPaBHEHHUS
o°u  du .
=—+@-x)sin2t, (0<x<1 t>0),

ar ox
ou(x,0)
ot

u(0,t)=u(@,t)=0, u(x,0)= 0.

Kpurepumn onenkmu:

- OLICHKA «3aYTEHO)» BBICTABIISIETCS] CTYJEHTY, €CJIU OH PETYJISIPHO B TEUEHHE CEMECT-
pa MpEeCTaBIsUT PEIICHUs 3a/1a4, BBIMOJHUI MOJHOCTHIO BCE 3aJjaHUs M UX 3alUTHUII,
OTBETUB Ha BOMPOCHI MIPENoaaBaTelIs;

- OIICHKa «HE 3a4TE€HO0)» BBICTABISETCSA CTYJEHTY, €CJIM OH HEPEryJIIpHO B T€YEHHUE
ceMecTpa MPEeCTaBIIsl PElIEHUs 3a/1ay, BBIMOJIHWII 33JaHKs HE MOJHOCTHIO WUJIU BO-
oOl1e He MpeICTaBIIsl pabOThl HA TPOBEPKY, OMYCKAET CYLIECTBEHHbIE HETOYHOCTH
B OTBETaxX Ha BOMPOCHI IIPENoaaBaTels.
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