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1. enn, 3a1a4n ¥ NJIAHUPYEMble pe3yJIbTaTbl 00yUeHHs 0
AUCUHMIIHHE

K OCHOBHBIM yessim OCBOCHUS JUCHUIUIMHBI «Y paBHEHUSI MATEMaTHUECKOW (PU3UKI» Clexy-
€T OTHECTH:

- BOCIIUTAHHE y CTYJICHTOB O0IIEH MaTeMaTHu4eCKON KyJIbTYpHI;

- IpUOOpETEeHNE CTyIeHTAMU HIMPOKOI0 Kpyra MaTeMaTHYeCKUX 3HAHUH, YMEHUH U HaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTHU CTYAECHTOB K MHIYKTUBHOMY M JI€AYKTUBHOMY MBIIIJICHUIO HAPSTy
C pa3BUTHEM MATEMATHYECKOW MHTYULINH;

- YMEHHUE CTYACHTaMH pa3BUBaTh HABBIKU CAMOCTOSTEILHOTO N3y4YeHUs ydeOHON U Hay4YHOM
JIUTEPaTyphl, COACPKALIEH MATEMAaTUYECKUE CBEICHUS U PE3YJIbTaThI;

- IOJITOTOBKY CTYAEHTOB K JI€ATEIbHOCTU B COOTBETCTBUU C KBAIM(DUKALMOHHON XapakTe-
PHUCTUKOI OakasiaBpa MO HampaBJICHUIO, B TOM YKCiie (OPMHUPOBAHNE YMEHHUN HCIIOIB30BaTh OCBO-
CHHbIE MaTEeMaTUYECKHUE METO bl B TPOPECCHOHATILHON JAEATEIbHOCTH.

- MMOJATOTOBKY BBICOKOKBATH()UIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHIX IU(PPO-
BOI TypOyJIEHTHOCTH U BBICOKMX TE€XHOJOIMUECKUX PUCKOB COBPEMEHHOMN IIU(PPOBOI 3KOHOMUKH.

K OCHOBHBIM 3a0auam OCBOEHHS NWCUUILIMHBI «YPaBHEHUS MaTeMaTHYeCKOW (HU3UKM»
CJIelyeT OTHECTH:

- OCBOCHHUE CTYJEHTAMHU OCHOBHBIX NMOHSTHUN, METOAOB, (POPMHUPYIOIIMX OOIIYI0 MaTeMaTH-
YECKYI0 IIOJrOTOBKY, HEOOXOAUMYIO JUIsl YCIIELIHOTO peIleH s IPUKIIAHbIX 3a/ay;

- (opmupoBanme y cryaenra tpedyemMoro Habopa KOMIETEHIMI, COOTBETCTBYIOIIUX €T0
HaMpaBJICHUIO NOJATOTOBKU M 00€CIEUNBAIOLINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPYAA.

OOyyeHue Mo IUCHUIUIMHE « Y paBHEHHUsI MaTeMaTHUeCKON (GU3MKW» HAnpaBlieHO Ha GOPMUPOBAHKE
y oOyyvaronuxcsi cienyromux komnereHiuii B coorBerctBuu ¢ GI'OC 01.03.02 (ypoBenn Oaka-
naBpuarta) mo HampasiaeHuto mnoarotoBku 01.03.02 Ilpuknamnas marematvka u HMHGOPMATHKA,
yTBEP)KAEHHBIM IpukazoM MunoopHayku Poccun ot 10.01.2018 Ne9 (pen. ot 27.02.2023):

Kon u HauMeHOBaHHe KOMIIeTeHIHUI NuaukaTopsl 10CTHAKEHUS KOMIIe-
TeHIHH
NOIIK-1.1 Ucnons3yeT MeToAbl MaTeMaTu-

YCCKOI'o aHalin3da U MOACIUPOBAHUA IJIA pC-

OIIK-1. Cnnoco0OeH npuMeHsTh (HyHIaMeH-
TaJIbHbIE 3HAHUSI, IOJyYEHHbIE B 00JIaCTH Ma-

TEMaTUYECKUX U (UJIM) €CTECTBEHHBIX HAYK,
U MCTI0JIb30BaTh UX B MPOECCHOHATIBLHOM Jie-
SATEITbHOCTU

IICHUSI PUKJIAIHBIX 337249 B Ipodeccro-
HaJIBHOU cepe

NOIIK-1.2 YMmeeT ucnosib3oBaTh OCHOBHBIE
3aKOHBI €CTeCTBEHHOHAYYHBIX TUCIIUIUINH B
poeCCHOHAIBHON JeSTENHHOCTH, TIPUME-
HSATH METOJIBI MATEMATHUECKOT0 aHalln3a U
MOJICTTUPOBAHUS TCOPETHUCCKUX U IKCITCPH-
MEHTAJIbHBIX UCCIIEIOBAaHUI

NOIIK-1.3 HUcnonp3yeT B mpodeccronanb-
HOW JIeATENBHOCTH 3HAHUS O MaTepuaax,
MIPUMEHSIEMBIX JUTSI U3TOTOBJICHUS JIeTAICH 1
COOPOYHBIX €IMHUIl aBTOMOOWIIEH, aHATTU3U-
pyeT TEOPETHUECKHE U IKCTICPUMEHTATbHBIC
HAYYHBIC UCCIIEIOBAHUS 110 TIOUCKY U TIPO-
BEpKE HOBBIX HJICH COBEPIICHCTBOBAHUS
HA3eMHBIX TPAHCIIOPTHO-TEXHOJIOTHIECKHIX
MalIiH, UX TEXHOJOTHYECKOT0 000pyI0Ba-




HUSL.

NOIIK-1.4 OcymectBiseT HHGOPMAITHOH-
HBIN TIOMCK 10 OTAEIBHBIM CUCTEMaM 00bEK-
TOB HCCIIEIOBAHNUS, aHAIU3UPYET TeOpeTHIe-
CKHE M SKCIIEPUMEHTAJIbHBIC HayYHbIE HCCIIe-
JIOBaHMSI 110 TIOUCKY U MPOBEPKE HOBBIX UACH
COBEPILIEHCTBOBAHMS Ha3eMHBIX TPAHCIIOPT-
HO-TE€XHOJOTMYECKHUX MAllliH, UX TEXHOJIOTH-
4eCKOro 000py0BaHHUS.

NOIIK 1.5 YMmeer ucnosib3oBath GU3NIECKUE
SIBJICHUS B DJIEKTPOTEXHUUECKUX U IJICKTPOH-
HBIX YCTPOHCTBAaX MHPOPMAIIMOHHBIX CUCTEM
JUTS UACHTUPHUKAIMN, GOPMYIUPOBAHUS U
pelIeHUs] TEXHUYECKUX U TEXHOIOTHUECKUX
po0JIeM SKCILTyaTaluy TPAaHCIIOPTHO-
TEXHOJOTHYECKHX MAIIUH U KOMILIEKCOB

2. MecTO TMCUMILTHHBI B CTPYKTYpe 00pa30BaTe/ibHOMH NPOrpaMMbl

JucuuniamHa oTHOCcUTCS K oOsi3aTenbHONM 4dactu Ojnoka bl: Moayns «MaTtemaTudyeckue u ecte-
CTBEHHO-HAYUYHbIE JUCLUIUIMHBDY.
JucuuninuHa 0a3upyercs Ha CIEAYIOIUX, IPOUIEHHBIX IUCHUIUINHAX !
- TUHEeiHas anredpa;
- MaTeMaTHYECKUIl aHaJIu3,
- muddepeHIranbHbIe YPaBHEHUS U KOMIUICKCHBIN aHau3.
JucuumnnuHa «YpaBHEHHs] MaTeMaTH4YeCKON (PU3UKU» JIOTUYECKH CBSI3aHa C MOCIEAYIOLMMU JHC-
UUTJTMHAMH:
B ob6azamenvnoii yvacmu:
- aHAIMUTUYEeCKas JUHAMHKA U TeOpus KojeOaHuM;
- METOJ] KOHEYHBIX JJIEMEHTOB;
B uacmu snexmugnwix oucyunium:
- YHCJICHHBIE METO/IBI,

3. CTpykTypa U coaep:KaHue TUCUHUIINHBI
OO0mmas Tpy10eMKOCTh TUCIUTUTHHBI COCTABISIET 3 3a4eTHBIE eMUHUIIBI -108 gacos.

3.1. Buabl yueOHOI padoThl U TPYI0EMKOCTh

n/n Buj yueoHoii padoThl Koawecrso Cemectp 4
4acoB
AyIUTOpPHBbIE 3aHATHS o4 54
B ToM uucne:
Jlexkun 18 18
1.
CeMmuHapcKue/mpakTHYeCKUe 3aHATHS 36 36
2.
JlaGopaTopHble 3aHATHUS - -
CamocrosiTejibHasi paboTa 54 54
IIpoMe:kyTOYHAsI aTTECTALMSA




3K3aMEH C) C)
Hroro 108 108

3.2. TemaTnuyeckuii NJjaH U3y4eHUs TUCHUNITHBI

Pasmemién B npunoxxenuu 1 x pabodeii mporpamme.

3.3. ConaepxaHue pa3aejoB AUCHUILINHBI

BBenenne
Hpe;[MeT, 3a1a4u 1 coz[epncaHHe JOUCHUIIJINHBI. OCHOBHBIG STallbl pa3BI/ITI/ISI JOUCIHUILJINHBI. CprK-
Typa Kypca, €ro MECTO M POJib B OJATOTOBKE CIEHHAINCTA, CBA3b C IPYTUMHU JUCHUTUIMHAMU.

Pazgen 1. 'apmMoHn4YecKkuii aHau3.

Tema 1. Ilens uzydeHus paszzienia — MOArOTOBKAa HEOOXOAMMOIO0 MaTeMaTHYECKOIo armapara
JUTSL PEIlIeHUs] yPaBHEHUH MaTeMaTHICCKON (PU3UKH.

[locTaHOBKAa OCHOBHOM 3aJjayl FapMOHHMYECKOTO aHaiau3a. OpTOroHaJIbHOCTh TPUTOHOMETPH-
yeckux GyHkuuid. Paznoxxenue B psg Oypwe ¢pyHkumii ¢ nepuogom T = 27 . ®opmyiisl Kodhdum-
eHToB Dypne. YcinoBus Hupuxie. Teopema 0 pa3noXUMOCTH MEPUOIUYECKUX (YHKIHUH B sl
@Oypse. Pag @ypre 11g yeTHBIX U HedeTHBIX (yHKIU. Paznoxenue B psag @ypbe GyHKIUH ¢ po-
M3BOJIBHBIM TIepHOJ0oM. OCOOCHHOCTH pa3okKEeHUSI HENEPUONUIEeCKUX (YHKIMU, MOHATHE UX TIe-
puoanudeckoro nponoikeHus. [Ipumenenue psaos Oypbe A pelieHus KpaeBbIX 3a/1au.

Tema 2. O600meénnsIi psag Oypse. OpTOHOPMHUPOBAHHBIE CHCTEMBI (DYHKITHIA.

Pa3nen 2. YpaBHeHuss MaTeMaTHYeCKO (PU3UKH

Tema 1. OcHoBHBIC TIOHATHS U onpenaeneHus. Kinaccudukanus TUHEWHBIX TudQepeHInarsb-
HBIX YPAaBHEHMM C YaCTHBIMM ITPOMU3BOJHBIMU 2-TO mopsiika. OCHOBHbIE ypaBHEHUs MaTeMaTuye-
ckoil ¢u3uku. ITocTaHOBKA KpaeBbIX M HAYAJIbHO-KPAEBbIX 3a7ay JUIsl HUX, UX (PU3HYECKHI CMBICIL.

Tema 2. BriBosl BOJIHOBOTO ypaBHEHHs. PelieHne oHOPOIHOTO THUIEPOOTUYECKOTO YpaBHE-
HUS C OJHOPOAHBIMU I'DAaHUYHBIMHU YCIOBHSMH METOIOM pa3felIeHUs NIEPEMEHHBIX. 3aadyl O Ma-
JIBIX CBOOO/IHBIX KOJIEOAHUSAX CTPYHBI, O MPOAOJIBbHBIX KOJIEOAHUIX CTEPHKHSL.

Tema 3. PemieHrne HEOAHOPOJHOTO TMIEPOOIMUECKOTO YPABHEHMSI C OAHOPOJHBIMU T'paHUY-
HBIMHU YCJIOBUSMU METOAOM PA3JI0KEHHsI 10 COOCTBEHHBIM (DYHKIMSAM OJHOPOAHOM 3a1aun. 3agada
O BBIHYXJIEHHBIX KOJIEOAHMSIX CTPYHBI IIPH OTCYTCTBMM HAyaJbHBIX BO3MYIIEHUN M IPU HEOIHO-
POIHBIX HAYaNbHBIX YCIOBUSAX. Penykuus oOuiell HadaabHO-KpaeBOM 3ahayu Al HEOJHOPOAHOTO
TrUNepOOINYECKOr0 YpaBHEHHUS K 3a/1a4e ¢ OJTHOPOJAHBIMU TPAaHUYHBIMH YCIOBUSIMH.

Tema 4. Pemienrne oJHOPOJHOTO BOJIHOBOTO YpaBHEHHS B KPYroBoi oOnacTu. YpaBHEHUE U
¢yukuun beccens. OcecumMmeTpuyHble KojeOaHUst KpYTroBOMH MEMOpaHHBI.

Tema 5. Pemienus HauanbHO-KpaeBbIX 3a/1a4 JJIsl OJJHOPOJHOTIO M HEOJHOPOJHOTO Mapadou-
YECKOT0 YpaBHEHHS C OAHOPOJHBIMHU M HEOJHOPOIHBIMM I'PaHUYHBIMH yciaoBusmMu. Ciyuail cTaiu-
OHApHOW HEOTHOPOJHOCTH.

Tema 6. [ToctaHOBKa KpaeBBIX 3amad [uIs ypaBHeHUs Jlammaca. @yHIaMeHTalbHBIE PEIICHHS
ypaBHeHnus Jlamiaca. Pemenue 3anaun Jupuxine st ypaBHenus Jlannaca B mpsAMoyroibHO# 001a-
CTH JJI pa3IMYHbIX BapUaHTOB I'PAaHUYHBIX YCJIOBUN. PelieHne HEOTHOPOIHOTO AITUITHYECKOTO
YpaBHEHHUSI C OJTHOPOJAHBIMHU I'PaHUYHBIMH yclIOBUsAMU. Perienue 3anaun [{upuxie uis ypaBHEHUS
ITyaccona B mpsIMOYTOJIbHOM 00J1aCTH B IBOMHBIX TPUTOHOMETpUUECKUX psiax Dypee.

Tema 7. YpaBuenne ['enpmronbiia. Pemenne B kpyroBoit obmactu. 3amada Ha COOCTBEHHBIC
3HAUEHUS C YCIOBHEM IEPUOAUYHOCTH. burapmonnueckoe ypaBHeHue. Pemenne HaBbe HeonHo-
POJHOTO OUTapMOHUYECKOTO YpaBHEHUS — 337a4a 00 n3rule mapHUpHO ONepTOl TIIACTHHBI.

3.4. TemaTuka NpakTH4YeCKUX 3aHATHI M0 IUCUHUIIHHE
«YpaBHeHHs] MAaTeMaTHYeCKO PU3NKW»



Tema 3anarusa

n/n

1 Paznoxenne B psn @ypbe YETHBIX M HEUETHBIX MEPHOANYECKUX (YHKIUH C MEPHOAOM
T=2r.

2 Pasnoxenue B pag Pypbe QyHKIUH C TPOU3BOJIILHBIM IEPHOJIOM.

3 [Tpumenenue psanoB Oypbe K PELICHNIO KPAeBbIX 3a1a4 AJ1s1 OOBIKHOBEHHBIX TU(depeH-
LIAAJIbHBIX YPABHEHUM.

4 KontpoabHoe TecTipoBaHue 1o psaaam Pypse.

5 Pemenue 3amau 0 Manbix cBOOOIHBIX TOMEPEYHBIX KOJICOAHUSIX CTPYHBI KOHEUHBIX pa3-
MEpOB NPH pa3IMYHbIX Ha4yalIbHbIX BO3MYIICHHUSX.

6 Pemienue 3a1aun 0 MaJibIX CBOOOJIHBIX NPOJIOJIbHBIX KOJICOAHUSAX YIPYTOro CTEPIKHS.

7 Pemienne HEOTHOPOAHOTO BOJHOBOTO YPAaBHEHHS C OJHOPOAHBIMH TPAaHHMYHBIMHU yCIIO-
BUSIMH METOJIOM DPAa3JIOKEHUs 10 COOCTBEHHBIM (DYHKLUSAM IPH Pa3IUYHBIX BHEIIHUX
BO3JICHCTBHSIX.

8 Pemienue 3a1a4n 0 BBIHY)KJICHHBIX KOJIE€OaHUAX CTPYHBI C Y4€TOM HadyaJbHBIX BO3MYILE-
HUW Pa3au4yHOro THIIA.

9 KonTtposbHas paboTa 0 ypaBHEHHUSIM THIEPOOIMYECKOrO THIIA.

10 | Pemenue HavampHO-KPAeBOM 3aa4H I OJTHOPOJHOTO MapabOINnIecKOTO YpaBHEHUS C
OJITHOPOJHBIMU I'PAHUYHBIMU YCIOBUSIMHU METOJIOM pa3JieieHus nepeMeHHbix. Ciydait
CTallMOHAPHON HEOJHOPOIHOCTH.

11 | PemieHue OAHOPOIHOrO ypaBHEHMs TEIUIONPOBOAHOCTU CTEPXKHS AJIS Clyyasl CTallo-
HapHOW HEOJHOPOAHOCTH.

12 | PenleHue HEOJHOPOJHOIO YPaBHEHUS TEIJIONPOBOJIHOCTH CTEPIKHSI.

13 | KontponbHas paboTa o ypaBHEHUSM MapabOJTUIECKOTO TUIIA.

14 | Pemenue 3anaun Jupuxie ans ypaBHeHus Jlamnaca B mpsAMOYyrojibHOM o0lacTu MeTo-
JIOM pa3JiesIeHus] IEPEMEHHBIX JUIsl pa3HbIX BAPMAHTOB IPAHUYHBIX YCIOBUM.

15 | Pemenue 3amaun Jupuxiue ans ypaBHeHus Jlamnaca B mpsAMOYrojibHOM o0acTu MeTo-
JIOM pa3J/ieleHusl IePEMEHHBIX JUIS pa3HbIX BaApUAHTOB IPAaHUYHBIX YCIOBUH (POJOIDKE-
HUE).

16 | [IpumeHeHHe ABOMHBIX TPUTOHOMETPUUECKUX PSIIOB K PEIICHUIO0 HEOJHOPOJHOTO YpaB-
Hernwus Jlamaca B IpsIMOYTOJIBHOM 001aCcTH.

17 | O630pHOE MPAKTHUECKOE 3aHSTHUE.

18 | KoHTposibHOE TECTHPOBAHHE.

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIHOHHOE o0ecriedeHue
4.1. HopmartuBHble 1okyMeHTbI 1 OCThI
1. ®©IroC 01.03.02. IpuxnagHas MaTemMaTuka U UH(pOpMATUKA. YTBEPKAEH NMpHKazoM MuHOOp-

Hayku Poccun ot 10.01.2018 Ne9 (pen. ot 27.02.2023).

Axanemuyeckuii yueOHbIN MiaH mo HampasieHuto noarotoBku: 01.03.02. IIpuxnagnas mate-
MaTuka u uHpopmaTuka. I[Ipodunb: MHTemIeKTyanbHbIE CUCTEMBI YIIPABJICHUS TPAHCIIOPTOM.
®opma o0yuenus — ounas. 2023.

Martpuna pacnpenenenus komnerenuuit 01.03.02. Ilpuxiagnas matematuka u nHpopMaTuka (
WHTennexTyalbHble CUCTEMBI yIIPaBIEHUS TpaHcopToM). 2023.

Vka3 Ilpesupenta Poccuiickonn ®enepanmm ot 01.12.2016 Ne 642 «Crparernn HaydHO-
TEXHOJIOTMYeCcKoro passutus Pocculickoit denepanumy.

[Ipuka3 MunuctepctBa obpa3zoBanus U Hayku Poccuiickoit denepanun ot 23.08.2017 Ne 816
«O6 ytBepxkaenuu [lopsaka NpuMEHEHUs: OpraHu3alUsIMH, OCYIIECTBISIOMUMU 00pa3oBaTellb-



HYIO JIeSITEIIbHOCTh, MEKTPOHHOIO 00yUYEeHMs, AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUI
IIPU pean3anuu 00pa3oBaTeIbHBIX IPOrPaMM.

4.2. ocHOBHAs JUTepaTypa

1. Tlonsuun, A. JI. YpaBHEHHS M 3aJa4¥ MaTeMaTH4YecKor ¢u3uku B 2 4. YacTh 1: cipaBOYHHK
st By30B / A. J1. [lonssauH. — 2-¢ u3., ucnp. u gon. — Mocksa: M3garensctBo FOpaiit, 2020.
— 261 c. URL: https://urait.ru/bcode/452278

2. Jlomkapes, A. M. CMmemanHbple 3a/1a4u )11 ypaBHEHU MaTeMaTudeckon pusuku. Meros
®ypoe: meroanueckue ykazanus / A. W. Jlomkapes, T. B. O6nakoBa. — MockBa: MI'TY um.
H.D. baymana, 2017. — 52 c.

URL: https://e.lanbook.com/book/103573

4.3. 1onoJTHUTEe/IbLHAS JUTEepaTypa

1. Apamanosuu WU.T'., Jlesun B.U. YpaBuenus matemarndeckoit pusuku M.: Hayka, 2-e uza. 1969,
288 c.

2. Koran E.A., Jlonanuuee E.A. Paner @ypse u quddepernnansabie ypaBHEHHSI MATEMATHYECKON
¢u3uku. YuebHoe nocobue mo JTUCHMILIMHE «MaTeMaTuka» JUlsl CTYJIEHTOB BCeX CIEIHaIbHO-
CTEeH M HaNpaBJIEHUH MOATOTOBKH JAUIIJIOMUPOBAHHBIX CIIESIIUAINCTOB U OaKanaBpOB OUYHOTO OT-
nenenus. M.,2012. 400 »ks.

3. Unmeun A.M. VYpaBHeHHs MareMaTHueckod ¢u3uku: ydeOHoe mocodme. Dusmartmur, 2009.

http://www.knigafund.ru/books/207365.

TuxonoB A.H., Camapckuii A.A. YpaBHeHust MaTeMaTuaeckoit pusuku. M.: Hayka, 2007.

Bbynak .M., Camapckuii A.A., TuxonoB A.H. COopHuK 3a71a4 10 MaTeMaTHYeCKOM ¢pusnke (3-¢

u3n.). - M.: Hayka, 1979.

o s

4.4. DiekTpoHHBbIe 00pa3oBaTe/ibHbIE PeCYPChI

[IpoBeneHue 3aHsATHII M aTTeCTallMii BO3MOXKHO B JIMCTAaHIIMOHHOM (hopMare ¢ MPUMEHEHHUEM CHU-
cTeMbl AucTaHImonHoro o0y4yenus: yaupepcurera (CO-LMS) na ocnoBe pazpaboranHoro kade-
poii «MareMaTuka» 3MEeKTPOHHOTO o0pazoBarensHOro pecypca (OOP):

YpaBHEHUS] MaTEMAaTHYECKOMH https://online.mospolytech.ru/course/view.php?id=3313
bu3uKI

PazpabGoTtannsrit JOP BKiIIOYaET UTOTOBBIN TECTHI.
[Topsimok nmpoBeneHust paboOT B AUCTAHLIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTAEIbHBIMH Pacopsi-
KEHHUSIMH TPOPEKTOPA MO yueOHOM paboTe U/Miu LIEHTPOM y4eOHO-METOANYECKOM pabOTHI.

Kaxnpiit crygeHT oOecriedeH MHAMBHUIYaIbHBIM HEOTPAHUYEHHBIM JJOCTYIIOM K 3JIEKTPOHHOM OMO-

JINOTEKEC MOCKOBCKOT'O ITOJIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

I/IHTepHeT-pecprH BKJIFOUAKOT yqeﬁHO-MeTOHI/I‘{CCKI/Ie MaTCepHrajibl B J3JICKTPOHHOM BHIC, MPCI-

CTaBJICHHBIC Ha caiiTe mospolytech.ru B paznene: «llenTp MaremaTraeckoro oOpa3oBaHUs»

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);

Ilone3urie y‘-IC6HO-MCTO,Z[I/I‘-ICCKI/IC u I/IH(I)OpMaLII/IOHHBIe MaTCpHaJibl IPCACTABJICHBI Ha caliTax;
http://exponenta.ru, http://eqgworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL peCypcoB I/IH(I)OpMaI_II/IOHHO-TCHCKOMMYHHK&HHOHHOﬁ CETU ((I/IHTepHeT» IJI1 OCBOCHHUA

TMCIUIUTAHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.
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4.5. JIMueH3u0HHOoe ¥ CBOOOTHO pacnpoCcTPaHsieMoe MPOrpaMMHoe o0ecredeHue

Ne| HammenoBanme | Pazpabortunk I[1O | HoctynmHocts (u- | Ccbiika Ha Enunsiii peectp
(mpaBoobaa- LIEH3UOHHOE, CBO- | POCCHICKHUX MpOorpamm JJis
TEJb) 001HO pacmpo- 9BM u B/] (npu Hanuumnn)
CTpaHIEMOE)
1 [Astra Linux | OO0 JIuueH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition [ "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc 00O "HOBBIE JIuneH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'NN" 75

4.6. CoBpemeHHbIe MPpodeccoHaATbHbIE 0a3bI JaHHBIX U HH(OPMAIMOHHBIE CIIPABOY-
Hbl€e CUCTEMbI

Hepeqeﬂb PECYpPCOB CE€ETH I/IHTepHeT, AOCTYINHBIX NJS OCBOCHUS NUCHUIIJIUHBI:

HaumeHoBaHue Ccblika Ha pecypc JlocTynmHoOCTh

NudopmanuoHHo-cipaBoYHbIE CHCTEMbI

HoctynHa B cetn UH-
TepHET 0e3 orpaHuye-
HUH

https://stackoverflow.co

Stack Overflow
m/

HNudopmannonnsie pecypesl Cetu

Koncybratllmioc http:// www.consultant.ru | JoctymHo

ITopran ®@enepanbHbIX rocyap-
CTBEHHBIX 00pa3oBaTenbHbIX cTaH- | http://www.fgosvo.ru. JlocTymHO
JTapTOB BBICILIET0 OOpa30BaHUs

JIeKTPOHHO-0MOINOTEYHbIE CHCTEMBbI

Jlaub https://e.lanbook.com/ HoctymnHa B cetr UH-
TepHeT 0e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | docrynna B cetn UH-
.ru/ TEepHET 0e3 orpaHuye-

HUM

Ipodeccnonanbubie 0a3bl JAHHBIX

baza maHHBIX HAYIHOH DIIEKTPOH- http://www.elibrary.ru JHoctymHO
HOU OMOIMOTEKN
(eLIBRARY.RU)
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Web of Science Core Collection — | http://webofscience.com | JoctymHo
noJIMTeMaTHIecKas peepaTuBHO-
oubmorpaduueckas u
HayKoMeTpu4deckas (OubamoMerpu-
yeckasi) 6aza TaHHBIX

5. MarepuajbHO-TeXHHUYECKOEe oOecriedeHne TUCIMITHHbI

MarepuanbHO — TeXHHUYECKas 0a3a yHHBEpPCHTETa OOECIEeUMBACT NMPOBEICHUE BCEX BUIOB
3aHATUNA, TPETYCMOTPEHHBIX yYEOHBIM IUIAHOM, U COOTBETCTBYET NEHCTBYIOIIMM CAHUTAPHBIM U
IIPOTUBOINOYXKAPHBIM IPAaBUIaM U HOPMaM.

Kadenpa «MaremaTika» He pacronaraeT COOCTBEHHBIM ayJIUTOPHBIM (DOHIOM U HCIONb3Y-
eT yueOHbIe ayTUTOPHH U3 00111ero (oHa YHUBEPCHUTETA.

[Ipy HEoOXOAMMOCTH ISl IPOBEICHUSI UHTEPAKTUBHBIX MPAKTUYECKUX 3aHATUH HCIONb3Y-
I0TCS KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeTozmqecnme PEKOMEHIAIIUN

6.1. Meroanueckue peKoMeHIANUM JIsl PenogaBaTeJisi
10 OPraHu3anuu 00y4eHust

[Tpexxne Bcero, ciaeayeT oOpaTUTh BHUMaHUE CTY/IEHTOB Ha TO, YTO NPAKTUYECKH BECH U3Y-
JaeMblii UMH MaTepuall ABJIAETCA Ul HUX HOBBIM, HE M3Y4YaBLIMMCS HHU B IIPOrpaMMe CpeaHeu
IIKOJIbI, HU B KJIACCUYECKUX pa3fieiaX BbICIIEH MaTeMaTHUKU Ha IepBoM Kypce. OHAKO OH BIIOJIHE
MOJKET OBITh YCIELIHO M3Y4YeH, €CIIU CTYIEHThI OyIyT MOCEIaTh 3aHATHs, CBOEBPEMEHHO BBIIOJ-
HATh JJOMAILIHUE 33JJaHUs U MOJIb30BaThCA (IIPU HEOOXOAMMOCTH) CHUCTEMOM IJIAaHOBBIX KOHCYJbTa-
LUH B TEYEHUE KAXKJOTI0 CEMECTpa.

Bomenmue B kypc psaasl @ypbe 1 ypaBHEHUS MaTeMaTH4ecKoi (PU3UKU MPAKTUYECKH UMe-
I0T OYEHBb HIMPOKOE PAaCIpOCTPaHEHUE Ul PELIEHUs PA3HOr0 poJia €CTECTBEHHOHAYYHBIX 3aaa4. Mx
OCBOEHUE TOMOKET CTYACHTaM YCIIEIIHO MPUMEHATh HAKOIUIEHHBIE 3HAaHUS B MpodeccroHalIbHON
NEATEIbHOCTH.

HeobOxonumo ¢ camoro Hayana 3aHATUN PEKOMEH/I0BaTh CTYJEHTaM OCHOBHYIO U JOIOJIHU-
TEJIBbHYIO JIUTEPATYPY, & B KOHIIE CEMECTpa AaTh CIIUCOK BOIIPOCOB Ul MOArOTOBKH K DK3aMEHY.

Ha nepBoM 3aHATHH 1O JUCHUILIMHE 0053aTeIbHO MPOUH(OPMUPOBATH CTYIEHTOB O BUJE U
(dopme MPOMEXYTOUHOH aTTecTalK 110 TUCHUIUIMHE, CPOKaxX €€ MPOBEIEHUS, YCIOBHX JI0MyCKa K
MIPOMEKYTOYHON aTTECTAllMU, IPUMEHAEMBIX BUAAX ITPOMEKYTOYHOIO KOHTPOJIS.

Coo0OpaxeHus: 1 peKOMEHAalluu, IPUBEIEHHBIE B 1. 9 pabouell mporpamMMbl AJ1s CTYIEHTOB,
JIOJKHBI OBITH YETKO CPOPMYJIMPOBAHBI U U3JI0KEHBI MMEHHO IMpenojaBaTesieM Ha JeKUUAX, Mpak-
TUYECKUX 3aHATUAX U KOHCYJIbTAlUsX.

N3noxkeHne TEopeTHYeCKOro Marepuala JOJIKHO COINPOBOXKAATHCS WIUTHOCTPATUBHBIMU
IpUMEpaMH, THIATEIbHO OTOOPAaHHBIMU MpenojaBaTeleM TaK, YTOObl TEXHHYECKHE TPYIHOCTH U
BBIKJIAJIKH TIPY PELICHUH 33/1a4¥ HE OTBJIEKAJIN OT TJIABHOT'O: OCMBICICHHSI MJIEH U CYTH IPHUMEHsE-
MBIX MeTO/10B. CiieyeT Bcer/ia yKas3blBaTh PUMEPHI IPAKTUUYECKOIO IPUMEHEHHSI PACCMOTPEHHBIX
Ha 3aHATUSAX YpaBHEHUN U GOPMYIL.

[TpakTudeckue 3aHATHSA JTOJDKHBI OBITH OPraHU30BAaHbI IpernojaBaTeleM TaKHUM 00pa3oM,
YTOOBI OCTAaBAJIOCh BpEMs Ha MEPHOJUYECKOE BBIMOJHEHHE CTYyJEHTaMU HeOOJbIION caMoCTos-
TEJBbHOM padoThI B ay TMTOPUHU JJISl IPOBEPKU YCBOCHHUS U3JI0KEHHOT0 MaTepuaia.

[IpenogaBarens, BeyLUi MPaKTUYECKHE 3aHATHUS, JODKEH COTJIaCOBBIBATh Y4eOHO — TeMa-
TUYECKUH TUIaH 3aHATUH C JIEKTOPOM, HCIOJIb30BaTh €AUHYIO CUCTEMY 0003HAYECHUH.

10


http://webofscience.com/

[IpenomaBarento ciemyeT 1OOUBATHCS CHCTEMAaTHUECKOW HEMPEPHIBHOW pabOThI CTYIECHTOB
B TCUCHUC CCMCECTPaA, HGO6XO,Z[I/IMO BBISABJIAITH CUJIBHBIX CTYJACHTOB WU MPUBJICKATh UX K Hay‘IHOfI pa-
00Te, K y4acTHIO B Pa3HOTO poja OJMMIIMAIaX M CTYACHYECKHX HAyYHO-TEXHHMYECKHX KOH(epeH-
OUAX U KOHKYypCax.

CtyAeHT JOJKeH OIIyIIaTh 3aMHTEPECOBAHHOCTD MPENOo1aBaTeisl B JOCTHKEHUHU KOHEYHOTO
pe3ysbrara: B mpuoOpeTeHUH OO0YYarOIIMMHUCS MPOYHBIX 3HAHWMA, YMEHHUA M BIIaJICHUSI HAKOIUICH-
HOM uH(popManmeil 1uig peleHus 3aa4 B mpodeccuoHaIbHOMN 1eATeIbHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[IpoBenenue 3aHsATHII M aTTeCTallMi BO3MOXKHO B JIMCTAaHIIMOHHOM (hopMare ¢ MPUMEHEHUEM CHU-
CTEeMBI JUCTaHIIMOHHOTO 00y4yenus ynusepcureta (CAO-LMS) Ha ocHOBe pazpaboTaHHOTO
kadeaporr «MareMmaTukay» AJIEKTPOHHOro obOpasoBarenbHOro pecypca (DOP) mo Bcem pasznenam
IIpOrpaMMsl (cM. 11. 4.4).

[Topsimox mpoBeneHUs: pabOT B AMCTAHIMOHHOM (hopMare yCTaHaBIUBAETCS OTIEIbHBIMU
pacTopsHKCHHUSIME ITPOPEKTOPa M0 yIeOHOM paboTe U/HiTU IICHTPOM yIeOHO-METOINISCKOM PabOTHI.

6.2. Mertoauueckue yKazaHus AJs 00y4aOUIUXCS 10 OCBOEHHUIO
AUCHUTLTHHBI

[TprMeHeHHe KITaCCHYECKOTO METO/Ia PEIICHHS JTMHEHHBIX U(GEpeHINATHHBIX YPaBHCHHH
B YaCTHBIX MPOU3BOJAHBIX (M3yYeHHE TAKUX YPABHEHUU BTOPOTO MOPSAIKA M COCTABISET MpeIMeT
MaTeMaTHIeCKON (U3MKH) — METOAA pa3/IeIeHUs IEPEMEHHBIX NPEATOIaraeT UCIOIb30BaHUE TPH-
TOHOMETpUYeCcKuX psaoB Oypre (OAUMHAPHBIX U JIBOMHBIX). DTOT paslieN He U3Jarajics CTyJeHTaM
Ha TEPBOM Kypce MpU M3YyYEHHH IUCHUIUIMHBI «Maremarndeckuid ananus». [loaTomy msyuenue
Kypca ypaBHEHUH MaTeMaTU4YeCKOW (PU3MKM HAYMHAETCS C OCHOB FapMOHUYECKOTO aHalIHU3a — TeOo-
puu psaos Oypee.

B atoMm paznene kypca ciieqyer oOpaTuTh BHUMaHKHE Ha 3aMeuaTelIbHyl0 0COOEHHOCTh TPH-
TOHOMETPUYECKUX CHHYCOB M KOCHHYCOB — MX OPTOTOHAJIBHOCTH, 3HATh YCJIOBHS Pa3IOKHUMOCTH
byskiuu B psag Dypbe, 4ETKO pa3nuyaTh pas3iUYHbIE CIy4yad pa3loKUMOCTH (DYHKIHUU B PN
®ypbe B 3aBUCUMOCTH OT BUAA (YHKIIMM, OT MHTEpBaja, Ha KOTOPOM OHa ompezaeneHa. [lone3no
MIPH ATOM HAYUHATh C MOCTPOeHHs Tpaduka GyHKIUU — TOTJa cpa3y OyIeT SICHO, SIBJSIeTCS JIU OHA
YETHOMW WJIM HEYETHOW WJIM MPOU3BOJIBLHOIO BU/IA.

Pa3znen maremMaTuku, MOCBALICHHBIA YPaBHEHUSAM MaTeMaTHUYeCKON (PU3UKH, SBISETCS Ypes3-
BBIYAITHO B&KHBIM ISl TIPUJIOKEHUM, TaK KaK OOJBITMHCTBO (PU3MUECKHUX IMPOIIECCOB Pa3TUYHOU
MPUPOABI MOJEIUPYETCS WMEHHO IUHEHHBbIMU AudQepeHinaibHbIMi yPaBHEHUSIMA B YaCTHBIX
MIPOU3BOHBIX.

[Tpu u3yueHun ypaBHEHUN MaTeMaTH4eCKOW (DU3MKHU CIeIyeT, MpexkJe BCero oOpaTuTh
BHHMaHUE Ha Kilaccudukanuio ypaBHeHui. Bc€ MHOrOo0oOpasue ypaBHeHH MaTeMaTHYeCKOM (hr3u-
KM MOKET OBITh pa3JielieHO Ha TPU Kiiacca. YpaBHEHHS Ka)I0ro Kiacca o0iafaroT OOMMMH CBOM-
CTBaMH pellleHui. B Kaka0M U3 3TUX KJIAaCCOB €CTh IpOCTeiiiee ypaBHEHUE, Ha3bIBAEMOE KAHOHU-
yeckum. [IpuHAIIEKHOCT YpAaBHEHHUSI K TOMY WM MHOMY KJIACCy OIPEIENSIETCS] COOTHOLIEHUEM
MeXIy K03 PUIIMEHTaMH MPY CTAPIIUX TPOU3BOTHBIX.

Oco00oe BHMMaHHe HA0 O0PATHUThL HA MOCTAHOBKH HAYAJbHO-KPaeBbIX 3a/Ja4 s
YPABHEHHUIl runepooIu4ecKoro, napadoauyecKoro TMIOB U KpPaeBbIX 33/1a4 /IJIsl YPaBHEHU
UIMNTHYECKOT 0 TUIIA.

Jlroboe muddepennmranbHoe ypaBHEHHE MAaTEMAaTHYECKOW (U3UKH HMEET OECUHMCICHHOE
MHOKECTBO pelieHui. [ momydeHus eAMHCTBEHHOTO pellleHus He0OX0IuMO 3aJaHue JTOTIOTHH-
TETBHBIX YCIOBHH, KOTOPHIE TTO3BOJISIOT OJHO3HAYHO OMUCATh KOHKPETHBIN (hM3UYECKUI TpoIecc.
KonuuecTBO M BUJ 3THX YCIOBUHM 3aBHUCAT OT XapakTepa U MOpsKa MPOU3BOJHBIX, BXOISIINX B
ypaBHEHHE, OT (OpMbI 00JacTH, B KOTOPOW MILETCS pElleHHEe YpaBHEHHUS, OT XapaKTepa B3auMo-
JEHCTBHS paccMaTpUBaeMoro Tefna (WK mpoiiecca B BBIICICHHOM TeJe) ¢ OKpyKaromel cpenoi. B
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o0111eM cityyae JOMOJHUTEIbHBIMHU YCIOBUSMH MOTYT OBbITh HaAuanbHble U SPAHUYHBLE YCIIOBUA.

HauanbHble ycoBHS ONMUCHIBAIOT COCTOSTHHE O0BEKTa B HaYalbHBIH MOMEHT BpeMmeHu. Jliis
ypaBHEHMsI TUIEPOOINYECKOIO THIA CTaBATCS [1Ba HAYAJIBHBIX YCIOBUS COOTBETCTBEHHO BTOPOMY
MOPSAKY MPOU3BOJHON 110 BPEMEHHM, BXOAAIICH B ypaBHeHHE. OHU XapaKTEPU3YIOT BEIUYHUHBI OT-
KJIOHEHUH U cKopocTell Touek 00beKTa (CTPYHBI, CTEPXKHS U JIp.) B HAYaJIbHBI MOMEHT BPEMEHH.
Jlnst ypaBHEHUS 1MapaOOJIMYECKOro THIA CTABUTCS OJHO HAa4YaJbHOE YCIIOBHE, YTO COOTBETCTBYET
[IEpPBOMY TOPSIIKY NPOU3BOJHOM 1O BpeMeHHU (ecinu McKoMas (YHKLHS B YPaBHEHUH TEIUIONPO-
BoHOCTH U(X,t) — TeMneparypa B IPOM3BOJIBHOM CEYCHUU CTEPIKHS B JIFO00 MOMEHT BpeMeHH t, To
HayalbHbIM YCIIOBHEM 33aéTCsl paclpe/ielieHne TeMIepaTypsl IO AJMHE CTEP)KHS B HAayaJbHBIN
MOMeHT BpemeHnu t = 0).

I'pannuHbIe YCIIOBUS ISl BOJHOBOTO YpaBHEHMs (€CJIM OHO ONMCBHIBAET, HANpHUMeEp, MOIe-
peuHble KonebaHus CTPYHBI KOHEYHBIX Pa3MepOB) XapaKTEPU3YIOT MOBEICHHE KOHIIOB CTPYHBI B
nporecce KojaebaHuil U 3aBUCAT OT XapaKTepa UX 3aKperIeHHs.

JUiss ypaBHEHUS TETUIONPOBOJHOCTU CTEPXKHS TPAaHHYHBIE YCIOBHS MMEIOT CYLIECTBEHHO
pa3UYHbIN BUJ B 3aBUCUMOCTH OT XapakTepa TeII000MeHa KOHIIOB CTEPKHS € OKpy Karollel cpe-
JIOH.

JUis ypaBHEHUS 3JUTMNTUYECKOIO TUIA, KaK M Ul ypaBHEHUS 1apaboJudyecKoro TUIa, TaK-
K€ pa3IMyaroT pa3Hble KPaeBbIe 3a/1a4M B 3aBUCHMOCTH OT yCJIOBHI Ha KOHTYpE paccMaTpUBaeMOi
o0JacTH.

Iloomomy nocmanoska 3a0auu mamemamuieckou usuku exuouaem sadanue ouggepen-
YUANbHO20 YPAGHEHUsL 8 YACTIHBIX NPOU3BOOHBIX, ONUCHIBAIOU|e20 UCCIe0YeMblll Npoyecc, a maKdice
6 0bwem cryuae epaHuyHbIX U HAYANAbHLIX YCI08UL, NO3GONAIOWUX NOSYUUMb OUHCMBEHHOE pelle-
Hue.

Ecnu 3a0ava mamemamuueckou u3uku nocmasiena Koppekmuo, mo e€ peuienue cyuje-
cmeyem, eOUHCMEEHHO U YCMOUYUBO K MATLIM USMEHEHUAM UCXOOHBIX OAHHBIX.

TpeboBaHre HENpPepHIBHOW 3aBUCUMOCTH PEIICHHsS] OT HMCXOIHBIX HAHHBIX O00YCJIOBJICHO
TeM, YTO (PU3UYECKHE JaHHbIE, XapaKTepU3yIOIlie HauyaJlbHOE COCTOSIHUE CUCTEMBI, ONPEIEIOTCS,
KaK TPaBWIIO, SKCIIEPUMEHTAIFHO, U BCETJa C HEKOTOPOU MOTpemHoCcThio0. [loaToMy HeoOxoamma
YBEPEHHOCTb B TOM, YTO MaJjas MOTPEHIHOCTh B MCXOJHBIX JAHHBIX OyJIeT MPUBOAUTH JIUIIb K Ma-
JIOW TIOTPEUTHOCTH B PEIICHUH, TO €CTh PEIICHHE 33]]a4i He JIOJDKHO CYIIECTBEHHO 3aBHCETh OT I10-
IPELIHOCTEN U3MEPEHHUN.

N3-3a orpaHU4eHHOCTH 00beMa Kypca pacCMaTpHUBAIOTCS, B OCHOBHOM, METOJ| pa3IelieHUs
nepeMeHHbIX Pypbe U ero MoAuQUKanus Uil pelieHus HEOJHOPOAHBIX ypaBHEHUNH — METOJ pa3-
JIOKEHUsI IO cOOCTBEHHBIM (QDyHKIUAM (0gHOpOaHOM 3amaun). CTyIeHTy HaJ0 OCMBICIHTH HJICHO
METO/a pa3zeseHHs IEPEMEHHBIX — CBEJICHHE 3a]1auu Ui JU(PepeHIINaIbHOr0 ypaBHEHHs B 4acT-
HBIX TIPOM3BOIHBIX K MPUHIMITHAIBHO 00JIee POCTON 3a/1aue PelIeHHs He3aBUCUMBIX JIPYT OT JIPY-
ra OOBIKHOBEHHBIX JIMHEWHBIX TU(QepeHIMaIbHbIX YpaBHEHUH (IpUUeM BaXXHO, YTO pa3jeeHue
MEPEMEHHBIX MTPOUCXOIUT M B TPAHUYHBIX yCI0BUsAX). Hamo oOpaTuTh BHUMaHue Ha €IMHCTBO TOI-
XOJ1a K pelIeHUI0 YpaBHEHUH pa3InyHOro Tuma. Tak, mpu peleHny 0THOPOIHBIX YPaBHEHUH MeTo-
JIOM pa3/ieJIeHUs IEPEMEHHBIX U ISl THIIEPOOTNYECKUX, U JUTS TTapabOIMIecKuX U IS DIUTHIITHY -
CKUX YPaBHEHHH Ha MEpBOM 3Tale pellieHue CBOJUTCA K 3a/1a4e Ha COOCTBEHHbIE 3HaU€HUS (3a/1aue
[typma-JInyBumis).

[Tpu pemieHNH HEOAHOPOIHBIX YpaBHEHUH METOJIOM pa3iIoKEHHUs! M0 COOCTBEHHBIM (DyHK-
IIUSIM TaK)KEe CHavaja pemiaeTcsi OJHOPOAHAs KpaeBas 3ajada, 4To TO3BOJISIET HAWTH COOCTBEHHBIC
(GyHKIMH, yOBIETBOPSIOIINE IPAaHUYHBIM yCJIOBHSIM. [lo HUM jaajnee M pacKiIaJbIBAalOTCS B PSbI
MCKOMBIe ()YHKIIMU W TIPaBble YaCTH YPaBHEHHI, YTO MPUBOINT (IIPH PEIICHHH BOJHOBOTO ypaBHE-
HUS ¥ YpaBHEHUS TEIJIONPOBOJHOCTH) K 3aaade Ko /11t HEOMHOPOIHBIX OOBIKHOBEHHBIX JU(D-
(bepeHIaTbHBIX YpaBHEHHIA.

Crnenyer Taxke 0OpaTUTh BHUMaHHE Ha TO, YTO PELICHHE METOJIOM pa3/elieHUs NepEeMEeHHbIX
BO3MOJKHO HE BCET/Ia, @ BO MHOTHX CIIy4asX MPUBOJAUT K TaK Ha3bIBAEMBIM CIEIHATHHBIM (DyHKIIH-
SIM, HallpUMep, MIPU PELICHUH YpaBHEHUH MaTeMaTHYeCcKoi (PU3UKU B KPYTOBBIX 00JIACTSIX.
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7. ®DOoHJ OLIEHOYHBIX CPEICTB

@DoHJ OIIEHOYHBIX CPEACTB MpecTaBiieH B [Ipunoxenun 2 k pabodeld mporpaMMe U BKITFOYAET pa3-
JeJIbI:

1. MeToasl KOHTPOJISI ¥ OLICHUBAHUS PE3YJITATOB OOYUYCHHUS.

2. lllkana u KpUTEPUH OLICHUBAHUS PE3yIbTaTOB OOyUEHHUS.

3. OueHoYHBIE CPECTBA.

3.1. Tekymuii KOHTPOJIb.

3.2. IIlpoMexyTOUHas aTTeCcTalus.
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CtpykTypa u conepkaHue JUCIUILTHHBI
«YpaBHEHUSI MATEMATHYECKON PU3HMKI»
10 HAIPABJICHUIO MOJATOTOBKU
01.03.02 «IIpuxnagHas MaTeMaTHKAa U HHPOPMATHKA»

[Ipoduns

«I/IHTeJ'IJIeKTyaJILHBIe CUCTEMBI YIIPDABJCHHUSA TPAHCIIOPTOM»

KBanudukaius BeITyCKHHUKA:

Ilpunooscenue 1

(bakanaBp)
ouHas popma oOydeHUs
I'ox Habopa 2023/2024
Buabl yueOHoii padoThl,
< . DopMbI
= z B BKNOYaH CAMOCTOSTENLHYI0 Buabl camocrosiTe1bHON padoThI ATTe-
Pasien § % § padoTy CTyICHTOB, CrynenrToB cTaumn
= s U TPY10€MKOCThb B yacax
n/n ©|=J CP | KC
J | II/C | JIa6 C P K.P. | K.IIL. | PT'P | Pedepar | K/p | 9 | 3
YerBepThii cEMeCTpP
Paznen 1. 'apmMoHMyecknid aHAIH3.
[ToctaHOBKa OCHOBHOHM 3a/la4d T'apMOHU-
yeckoro aHanusza. OpTOroHajIbHOCTh TpHU-
roHOMeTpudeckux (QyHkuuil. Paznoxenue
B pag Dypbe QyHKIU C nepuoaom
1 | T=2x. ©opmynsl  kodpdunueHros | 4 1 2 2 3 +
@ypee. YcnoBus upuxne. Teopema o
Pa3NOXUMOCTH TEPUOANYECKUX (DYHKIHIA
B psan Dypse.
Borinaua nepBoii yactu PI'P mo psaam
Dypbe




Pang ®yppe i 4YETHBIX M HEYETHBIX
¢byukumii. Paznoxkenue B psag  Dypwe
(GYHKIIUH C MPOW3BOJILHBIM  TIEPHUOJIOM.
OCOOCHHOCTH PAa3JIOKEHUST HETePUOIUNYIC-
CcKkuX (YHKIUH, TIOHATHE WX TEepUOIUYe-
CKOT'0 ITPOJIOJIKEHHSI.

IIpumenenue psnoB Pypbe M peleHUs
KpaeBbIX 3aJau.

O606meEnnslii pag @ypse. OpTOHOPMUPO-
BaHHBIE CUCTEMBI (DYHKIIUH.
CamocrositesibHas padora Nel (B ayau-
TOpUH) O psigam Dypbe

Paznen 2. Indpepennuaibubie ypaBHe-
HHUS MaTeMaTH4eckoi ¢pusuku. OCHOB-
HBIC TIOHATHS U ornpenenenus. Kmaccudu-
Kalus TMHEHHBIX U depeHIranbHbIX
YPaBHEHU C YaCTHBIMU ITPOU3BOIHBIMHU 2-
ro nopsiaka. OCHOBHbIE YpaBHEHHS MaTe-
Matuueckoi ¢pusuku. [loctaHoBKa Kpae-
BBIX U Ha4aJbHO-KpPaeBbIX 3aad, (hu3mnye-
CKUI CMBICIT HAYaJIbHBIX U IPAaHUYHBIX
YCIIOBHA.

Bbinaya Bropoii yactu PI'P no ypaBHe-
HUAM MAaTeMAaTH4YeCKOi (PU3uKu

BbIBO/1 BOTHOBOTO ypaBHEHHs Ha TIpUMeEpe
3aaud 0 CBOOOIHBIX MaJbIX KoyieOaHUM
CTpyHBL. Pemienue ogHopoaHOro rurmepoo-
JIMYCCKOTI'O ypaBHeHI/ISI (¢} O}IHOpO)IHBIMI/I
TPaHUYHBIMU YCIOBUSIMU METOJOM pa3fe-
JICHUSA HepeMeHHBIX.

Ddu3nUecKoe UCTOIKOBAHNE peIICHUA

3a/1a4¥ 0 COOCTBEHHBIX KOJIEOAHUSIX CTPYHBI.

Crosiune BoaHbL. [locTaHOBKa U PCLICHHUC
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3a1d4M O IMPOAOJbHBIX KOJICOAHMSIX CTCPIKHA

Pemienne HeomHOpOOHOTO TrUNEpOOITHYE-
CKOTO YpaBHEHHSI C OIHOPOJHBIMH Tpa-
HUYHBIMH YCJIOBUSIMH METOJIOM pa3Jioxke-
HUS 110 COOCTBEHHBIM (PYHKIHSIM. 3a7ada o
BBIHY)KJICHHBIX KOJICOAHUSAX CTPYHBI TpHU
OTCYTCTBHH HAYQJIbHBIX BO3MYIIICHUN

3amaya O BBIHYXXJICHHBIX KOJCOAHMIX
CTPYHBI C YYETOM HadaJbHbIX BO3MYLIE-
Huil. Penykuus oOmieil HayaabHO-KpaeBoOil
3a/1a4u JJI1 HEOAHOPOJAHOTO TumnepooInye-
CKOI'0 YPaBHEHMS C HEOJTHOPOJIHBIMU Kpae-
BBbIMH YCJIOBHSIMH.

10

Pemenne ogHOPOIHOrO BOJHOBOIO Ypas-
HEHUsl B KpyroBoi oOiacTtu. YpaBHEHUE U
¢yukuun beccens. OcecummerpuyuHble Ko-
nebaHus KpyroOBOM MEMOpPaHBHI.

10

11

BoiBon  ypaBHEHHS  TEIUIONPOBOAHOCTH
cTepkHs. PemreHne HadalbHO-KpaeBOW 3a-
Jadd JUis OJAHOPOJHOTO MapaboInYecKoro
YpaBHCHUA C OJHOPOAHBIMU T'pPAaHUYHBIMH
YCIOBHUSIMH METOJIOM pa3JelieHus Imepe-
MeHHbIX. Clly4ail CTallMOHAapHON HEOIHO-
POAHOCTHU

11

12

Pemrenre HEOTHOPOIHOTO ypaBHEHUS TeEM-
JIOTIPOBOJHOCTH CTEP>KHSI METOJOM pasJio-
KEHUS 1O COOCTBEHHBIM (DYHKITUSIM OJTHO-
pOAHOM 3a/1a4H.

12

13

[TocTaHOoBKa KpaeBbIX 3aj1ad Il ypaBHe-
Hua Jlammaca. DyHIaMeHTAIbHBIE pellle-
HUs ypaBHeHHs Jlamiaca B IpOCTpaHCTBE U
Ha II0ckocTH. Pemenus 3anauun Jupuxie
U ypaBHeHMs Jlamaca B cily4ae LIMJIMH-
JpUYecKoil U cheprudeckoil CUMMETPUH

13

16




14

Pemenue 3anaun {upuxie 1ist ypaBHEHUs
Jlannaca B mpsIMOYTOJIBHOM 00JIaCTH METO-
JIOM pa3fiesIeHUs] IEPEMEHHBIX.

14

15

Pewmenune 3amaum upuxmne nns ypaBHEHUs
[lyaccona B mpsMOYyroibHOW oO0NacTu B
JBOMHBIX  TPUTOHOMETPUYECKHX  pAllax
Dypse

CamocrosiTesqibHasi padora Ne2 (B ayauTo-
pun)

15

16

VYpaBuenue [ ensmroinsua. Pemenue B kpy-
roBoii obmactu. 3agada Ha COOCTBCHHBIC
3HAYEHMUsI C YCIOBUEM NEPHOJUYHOCTH

16

17

burapmonundeckoe ypaBHEeHuUE. YpaBHEHHE
Co¢u-Xepmen — Jlarpanka. Pemenue Ha-
BbE 3371a4M 00 M3rube MapHUPHO ONEPTON
IUIACTUHBI B JIBOMHBIX TPUTOHOMETpHYE-
ckux psapax Oypee

17

18

KoHTposbHOE TecTHpOBaHUE

18

d)opma ammecmauuu

19-
21

Bcero yacoB no fucuuniinue
B TPeThEM ceMecTpe

18

36

54

PI'P

cam.
pao.
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[Tpunoxenue 2

®OH/I OHEHOYHbIX CPEJICTB
MO JUCHMILINHE

«YpaBHeHUS MaTeMAaTHYeCKON (pU3HKN

Hanpasnenue noarorosku: 01.03.02 «IIpuknagnas maremMaTnka u ”HPOPMATUKAY.
ITpoduib: «MHTENIEKTYalIbHBIE CUCTEMBI YIIPABJICHUS TPAHCIIOPTOM.
®opma 00yueHus: OUHasl.

Kadenpa: «Maremarukay

1. MeToabl KOHTPOJISI U OLIEHUBAHUSA Pe3yJIbTATOB 00yYeHUsI
JU1s KOHTPOJIsL yCIIEBAEMOCTH M KauecTBa OCBOCHUS AMCLUILUIMHBI HACTOSIILEH TporpaMMoit
[IPElyCMOTPEHBI CIIEAYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycreBaeMoCTH (TEKYIUI KOHTPOJIb);
- IPOMEXKYTOYHAs aTTecTalus (IK3aMeH).

2. lllkayia ¥ KPUTEPHH OLCHUBAHUA Pe3yJIbTATOB 00y4YeHHs

dopmMa NPOMEKYTOUYHOM ATTECTANMM: IK3aMeH

[TpomexxyTouHas arrectanus oOydaromuxcs B popMe 3K3aMeHa MPOBOAUTCS MO Pe3yJibTa-
TaM BBINIOJTHEHUSI BCEX BHUJOB y4eOHOI paboThI, MPeIyCMOTPEHHBIX YUEOHBIM IIJIAHOM I10 JTaHHOU
JUCLMIUIMHE, TIPU 3TOM YYHUTBHIBAIOTCS PE3YJIbTaThl TEKYILErO KOHTPOJSA yCIIEBAEMOCTH B TEUEHUE
cemectpa. OLeHKa CTeNeH! TOCTHKECHUS 00YJarOIIUMHUCS TUTAHUPYEMBIX PE3YIIbTaTOB 0OYUEHUS 110
JUCLMILIMHE NIPOBOJUTCS MPENOJaBaTeNIeM, BEAYIIUM 3aHATUSA 110 JUCHUIUIMHE METOJOM DKCIEPT-
HOM oueHKH. I1o uroram nmpomMeXyTo4HOM aTTecTaluy MO AUCIUIUIMHE BBICTABISETCS OLICHKA «OT-
JINYHO», «XOPOLIO», «YAOBJIETBOPUTEIBLHO» UIIU «HEYIOBICTBOPUTEIBLHO.

IIkana oueHUBaHUA Onucanne

BeinonHeHsl Bce o0si3aTesIbHbIE YCJA0BHS NMOATOTOBKHM CTYy-
JAeHTa K NPOMEKYTOYHOH aTTecTAlMU, IPEIyCMOTPEHHBIE
porpaMMoi quctuIuinHel. CTyIeHT NEMOHCTPUPYET COOTBET-
CTBUE 3HAHUH, yMEHUH, HABBIKOB [TOKA3aTENsIM, IPUBEJCHHBIM B
OtnnuHO TabIUIax, ONEepUpyeT MPUOOPETEHHBIMU 3HAHUSAMH, YMEHHUSIMH,
HABbIKaMU, PUMEHSET UX B CUTyal[UsX MOBBIIIEHHOW CIOXHO-
ctu. [Ipr 3TOM MOTYT OBITH JOMYIEHbl HE3HAUYNUTENbHBIE OIINO-
KW, HETOYHOCTH, 3aTPyJHEHHsI IIPU NIEPEHOCE 3HAaHUN U YMEHUMN
Ha HOBbIE, HECTAHAAPTHBIE 3aJJa4H.

BeinonHeHsl Bce o0si3aTesIbHbIE YCJA0BHS NMOATOTOBKM CTYy-
AEGHTA K IMPOMEKYTOYHOH AaTTEeCTAllUHM, NPETyCMOTPEHHBIE
porpaMMoi JuciUIuInHbel. CTyIeHT AEMOHCTPUPYET COOTBET-
CTBHE 3HAHUM, YMEHUH, HABBIKOB ITOKA3aTENSIM, [IPUBEICHHBIM B
TabIUIax, ONEpUPYeT MPUOOPETEHHBIMU 3HAHUSMH, YMEHHUSIMH,
HaBbIKaMH. B TO ke BpeMs Ipu OTBETE AOIYCKAET HeCcylle-
CTBEHHBIC IIOTPEIIHOCTH, 3aJayd pelIaeT C HEI04YeTaMH, HE
BIIUSIOLUIMMH Ha OOLIUI X0/ peleHusl.

Xopomo




BoinonHensl Bce o0si3aTesibHbIe YCJA0BHSI MOATOTOBKHM CTY-
AE€HTa K NPOMEKYTOYHOH AaTTeCTalluM, MPETyCMOTPEHHBIE
nporpaMMoil quctuIuivHbel. CTyI€HT JAEMOHCTPUPYET COOTBET-
CTBUE 3HAHUMU, YMEHUH, HABBIKOB MTOKA3aTEJISIM, IIPUBEICHHBIM B
Tabynax, onepupyeT NPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMH,

Y 10BIETBOPUTENBHO HaBblkaMu. Ho noka3piBaeT HeriyOoKue 3HaHMs, IIPU OTBETE HE
JIOIyCKaeT TrpyObIX OIIMOOK WM NPOTUBOPEUH, OJHAKO B
(bopMyIHpPOBaHUU OTBETa OTCYTCTBYET JOJDKHAS CBS3b MEXKIY
aHAJIM30M, apryMEHTAlUeil U BbIBOJIaMH, B PEIICHUHU 33]a4 MO-
TYT coAepXkaTbcs rpyObie ommOKu. J[i1st momy4eHus: npaBuiIbHO-
ro OTBeTa TPeOYIOTCS YTOUHSIOIINE BOMPOCHI.
He BrbinonHeHb! 00513aTe/IbHbIE YCJI0BHS MOATOTOBKHU CTY/I€H-
Ta K NPOMEKYTOYHOH aTTeCTAUMHU, IIPEIYCMOTPEHHbIE IMPO-
rpamMoi aucuuiuiuabl, UM cTyAeHT AEeMOHCTpUPYET HEMOJI-
HOE COOTBETCTBHE 3HAHUM, YMEHHI, HABHIKOB MPUBEJACHHBIM B
HeynosnersopurensHo
Tabyuuax, AOMyCKAIOTCS 3HAUYUTEIbHBIE OMIMOKH, MPOSBISETCS
OTCYTCTBUE 3HAHHI, YMEHHI, HaBbIKOB IO PsAY IOKa3aTesew,
CTYJEHT WCHBITHIBACT 3HAYUTEIbHBIC 3aTPYAHEHUS MPU ONEPU-
POBaHUU 3HAHUSIMU U YMECHUSIMU.
3. OIIeHO‘lHl)Ie cpeacrea
HaumenoBanue [IpencraBnenue ore-
Ne Kpatkas xapakrepucTuka OleHOYHOTO
Ly | OUeHOUHOrO cpen- cpejicTBa HOYHOT'O CpE/ICTBA B
CTBa DPOC
1 KonTponbnas (ca- CpenctBo npoBepku yMeHui npumeHsTb | KoHTposibHbIE 3a1a-
MOCTOSITEJIbHAS) MOJTyYEHHBIE 3HAHUS JJIs1 PEIICHUs 3a1ad | Hus
pabora OTIpeIeNIEHHOr0 THIIA 110 TeME WM pa3je-
(KP) ny
2 | PacuerHno- CpenctBo nmpoBepku ymeHHM npumeHsTh | Kommiiekr  3aganwuii
rpaduueckas pa- MOJIyYEHHbIE 3HAHUA 110 3apaHee onpene- | A BBITIOJIHEHH S
6ora JIEHHOW METOJMKE /Ul pelleHus 3aJady | pacueTHO-
(PT'P) WM 33J]aHUid 10 MOAYJI0 WIM JUCHH- | Tpadudeckoil paboTsl
TJIMHE B LIEJIOM.
CpencTBo KOHTPOJIS, OpraHU30BaHHOE KaK
cnenuanbHas Oecela IeJarornyeckoro
VYerHbII onpoc paOoTHHKAa ¢ OO0ydYaroIMMCs Ha TEMBI, Bomnpocsl o
3 cobece/loBaHUE, | CBSI3aHHBIC C U3yYaeMOH JUCIUILIUHON, U TeMam/pasaesiam
(YO) paccuyMTaHHOE Ha BBUICHEHHE o00beMa JTUCHUTITUHBI
3HaHUU O0yYarouierocst Mo OonpeaeaeHHo-
My pazzieny, TeMe, mpobieme u T.I1.
Cucrema cTaHAapTU3UPOBAHHBIX 3a/1aHUM,
4 Tect IO3BOJISTIONIAs aBTOMAaTHU3UPO- BapuanT Tecta
(T) BaTh MPOLEAYPY MU3MEPEHUsI YPOBHS 3Ha-
HUW 1 YMEHUHN 00y4Jarmerocs.
5 | Dx3amenamnmonnble | CpeicTBO TPOBEPKM 3HAHWUN, YMEHHH, | DK3aMeHallMOHHbBIE
OuIIeTHI HaBBIKOB. MOXeET BKJIIOYaThb KOMIUIEKC | OUJIETHI
(Ob) TEOPETHYECKUX BOMPOCOB, 3a7ay, MPaKTH-

YeCKHUX 3aJIaHuH.
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3.1. Texkymmuii KOHTPOJIb

OlLleHOYHBIE CPEICTBA TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIBHBIE BOIIPO-
CBI W 337aHus B (hopMe OJIAHKOBOTO TECTHPOBAHUS JJISi KOHTPOJISI OCBOCHHS OOYYAIOIIMMHUCS pa3-
JIeJI0B JUCUMIUIMHBI, ipuem PI'P.

Conep:xxanue pacyeTHO-TpaguyecKux padoThl.

Yacrs 1. Paasl @ypoe IIpumenenne psaaoB @ypbe K HHTETPMPOBAHNIO 00bIKHOBEHHBIX
auddepeHuAIBbHBIX YPABHEHUI.

E€ xpaTkoe conepxaHue:

pazioxenue B pag Dypbe Henepuoaudeckoi ¢pyHkimu Ha otpeske [, I]; npumenenue psios
Dypbe a5 pemeHus KpaeBbIX 3a1a4; pa3ioxkeHne B 0000mEHHBIN psix Oypbe GyHKIUU Ha OTPE3Ke
[1, I]; HaxoxxneHne coOCTBEHHBIX (HYHKIMH MapabOIHMYecKOro, IHIepOOTHYSCKOr0 HIIH DIUIUIITH-
YECKOI'0 ypPABHEHUS;

Pacuetno-rpaduueckas padora Ne 1.
Yacrs 2. Perienne ypapHeHnii MaTeMaTH4YecKOi (pu3nKH.

Eé€ kpartkoe conepxanue:

[Toctpoenne pemenuii B Buae 0000meHHoro psaa dypse OJHOPOIHOTO M HEOJAHOPOIHOTO
ypaBHEHMH NapaboIn4ecKoro, runepooInYeckoro U 3JUITMITUHYECKOTO TUIIOB C PAa3JIYHBIMHU Bapu-
AHTaMU KpPAaeBbIX YCIOBUM.

TecToBOEC 3a1aHHUC
M0 JUCHUIUIMHE «Y pABHEHUSI MATEeMATHYEeCKOM (PU3UKH»

BAPUAHT
3AJAHUE 1

Jna pynxuun T (X) c mepnomom T =4 cnpaBennmso paBeHCTBO
BAPMAHTBI OTBETOB: 1) f(x/4)=1(x) 2) f(4x)=f(X)
3) f(x+4)=Ff(x) 4) f(x+2)=f(x).

3AJJAHME 2

Vkaxkute QyHKIUH C TIEPHOIAOM | = 2 u3 TIEPEUYNCICHHBIX HIKE.
BAPUAHTEI OTBETOB:
1) y=sin2zx 2) y=ctg2zx 3) y=cosax 4) y=tg(nx/2).

3AJJAHUE 3

Kakas u3 nepeuncieHHbIX HIKE (PyHKUIMN OMUCBHIBAET FaApMOHUYECKHE HE3aTyXarolue KojaeoaHus?
Vkaxute cMbIch napametpos: A, @, @.

BAPUAHTEI OTBETOB: 1) f(X) = Acos(w X+ @)
2) f(X)=Allwx+9p) 3) f(X)=Awx+p) ) f(x)= Alwx+o) .
3AJIAHUE 4

dynxims T (X) npu X € [0, 27] u eé nepuoauyeckoe NpojoKeHNE TOKA3aHBI HA PUCYHKE
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N

/ /
Vi S /
/ /// y
/ /S By

-4n -2m 0, 2m 4m Xx

Torma psg @ypee st 3Tol GyHKIIUKA UMEET BH/T

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

3) f(x)= a_20 + il(an cosnx+b,sinnx) 4) f(x)= a—2° + flbn sin nx.
n= n=

3AJJAHME 5

Jlana ¢ynxmua T (X) =2X2, xe[-I,1]. Torma xosddurment b3 paszioxeHus: GyHKIUU
f(X) Bpsag @ypse paBen

| OtBer | |

3AJIAHUE 6

-1 npu -1<x<0,

Pasnoxuts B pag Pypse pynxuuo T (X) = {1 0<x<1
npu <x<1l

| OtBer | |

3AJIAHME 7

Haiinute pewenne kpaesoii samaun Y' =((X), Y(0)=0, Yy(2)=0 s Buge psga Oypse, ec-
m (X) =g, =const.
| Otser ‘ ‘

3AIAHUE 8

K kakomy THmy oTHOCHTCS JMHEHOe TuddepeHaabHOe ypaBHEHHE B YaCTHBIX MPOU3BOJHBIX
BTOPOT'O MOpsIKa

2 2 2
TR L L L K TP
OX OXoy  oy® OX

| Otser ‘

3AJJAHME 9

ou o°u
VYpaBHeHue el =10* pv) (u(x,t)[m]; 0<x<I, t>0) onuceBaer mansle CBOOGOIHEIE
X

2 )

nornepevHble KoneOaHusi cTpyHbl. KOHIIBI CTpyHBI 3aKperieHbl HenmoABMXHO. Halinure ocHOBHYIO
gactoty @ [1/cex] coberennnix konebanuii crpynsl, eciu amuHa crpyssl | =50 .

| Otser ‘ ‘
3AJIAHHUE 10

. 2 2
Haiinure ko>pduiment temnepatyponposoanoctd a~ [ M /cex] B ypaBHEeHHH TEIIONPOBOIHO-
CTH CTEP)KHS

2
Qﬂ:algg,(OSXgL t>0).
ot OX
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ecu koa(unuent Tertonposoanoctu Marepuana K =50 /o /(m - epaod - cex) , ynenbuas ten-
noemxocts  C=500/[oc/(ke - 2pad),  ynenpmas  mnoTHOCT,  MaTepHala  CTEPXKHS
p=7000 ke .

| Otser ‘ ‘

3AJAHUE 11

O6mee PEIICHUE HA4YaJlbHO — KpaeBoﬁ 3aga4yd IJis1 OJHOPOAHOI'O YpaBHCHHA rnnep6onnqec1<oro
THIIA

o’u  , 0%
—=a’—-, (0<x<lI, t=0
ot? ox? ( )
0,0 =0, u(lt)=0, ux0)=F(), MXD_ 0
umeer B U(Xt) = i(An cosnl—mt+ B, sin n—m}sinnTﬂx,
n=1
rac Ah u Bn - IIPOU3BOJIbHBIC ITOCTOAHHBIC!
2! . N7z 2 | . N7aX
=—[f(x)sin—dx, B,=—/]@(x)sin—dx.
A Ig ) I nna£¢( ) I
3anummre perienue 3anaun ipu a=4, 1=2, f(x)=1 ¢(x)=0.
| OtBer | |
3AJJAHME 12

o%u o°u
JlaHO HEOHOPOIHOE BOJHOBOE YPaBHEHHE Fo =16 g + f(x,t) npu OOHOPOIHBIX IPAHHYHBIX H
X

Ha4YaJIbHbIX YCIIOBUAX

u(0,t) =u(8,t) =0, u(x0)= au(a>t<,0) _0.

HaiinuTe (C TOYHOCTBIO IO MHOKMTEINSI) COOCTBEHHBIE (PYHKIIMU 33/1a4H.
| OtBer |

3AJJAHME 13

O61uee peuIeHnuEC Ha4YaJIbHO — KpaeBoﬁ 3alavuu Uil OJHOPOAHOI'O YPABHCHUA napa60n1/me01<oro TH-
Ia

2
2_‘::6122_‘2‘, 0<x<l, t>0) u(0,t)=0, u(l,t)=0, u(x,0)= f(x)
X
® 7(%)“ . NaxX
AMEeT BHI u(x,t)=>Ae "' SmT’ raoe Ah - TPOU3BOJIbHAS  MOCTOSIHHAS
n=1

|
A = Igj f (x)sin nl—ﬂxdx. 3anummure pemenne 3aaun mpu a=1,1=1, f(x) =1.
0

| Otser ‘

3AJIAHUE 14

JlaHO OJHOPOJHOE ypaBHEHUE TETIIONPOBOJIHOCTH CTEPIKHS
Z_‘::azg_;‘j, O<x<l t=0).
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Ha KkoHmax crepkHs 3aJaHbl TIOCTOSHHBIE ¥ Pa3JIMYHBIE HEHYJIEBBIE TEMIIEpaTyphl
u(0,t) =15, u(lt) =25, navamenoe ycnosue: U(X,0) = 20X +5.
[on6epute HOBYI0 dynkimio V(X,1), cBasannyio ¢ uckomoit pymkmueii U(X,t) Tak, uro6s ams

Heé TpaHUYHBIC YCJIOBUSA CTAaJIM OJHOPOJHBIMU. Kakoit BUJ NPpUMET IIPHU 3TOM HaA4YaJIbHOC YCJIIOBUC

v(x,0) ?

| OtBet ‘
3AIAHHE 15
5 o°u  o%u
O6uiee pemienue 3anaun Jupuxie nisa ypasuenus Jlamnaca PVl +W =0

npsmoyronsHoit oomactn D:0<x<a, 0<y <D, npu onHOPOAHEIX TPaHUYHBIX YCIOBHAX Ha

BepTHKanbHEIX cToponax obmactu U(0,y) =0, u(a,y)=0

A U,(x)

D

0 \N\U | (X) a x

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

23 . n 22 . n
rae an:—jul(x)sm—ﬂxdx, bnz—juz(x)sm—ﬂxdx.
ao a ao a
Haiimte 3Hauenne ¢pynxmun U(X, Y) B nentpe oomactu npu a=6, b =4, ecm

X mpu 0<Xx<3, .
Ul(x)_{a-x mpn 3<x<p, D2(0=0.

| Otser |

KoMmuiexkT 3aganuii 1J19 BBINOJIHEHUSA
pacuetHo-rpaduyeckux pador (PI'P)
10 AUCIIUITIINHEC

VYpaBHEHUsT MATEMATHUYECKON QUK
(HaMeHOBaHME VCIUILTHHBI)

Bapuant Nel
1. Pa3noxuth GyHKLIUIO
0 mpu -3<X<0
y=42x/3 npu 0<x<3/2
0 npu 3/2<x<3
B psag Dypee:
- MOCTPOUTH rpaduK 3aJaHHON PYHKITUU HA OTPE3KE €€ ONpeIeICHU;
- BBIYUCIUTH KOdhdunueHTs! e€ psinaa Dypbe;
- 3anucatb psajx Oypbe A 3a1aHHON (QYHKIINU;
- IOCTPOUTH rpaduk noiaydeHHoro psjna Oypbe Ha OTpe3Ke oNpeeeHus 3a1aHHON (QYHKIIHH.
2. B Buze psina Oypbe HaiiTi pemienue Y = Y(X) KpaeBoi 3a1a4n
y'=a(x), (0<x<3), y(0)=0, y'(3=0,
rae ((X) — orpaHuueHHas, KyCOYHO-HenpepbiBHas Ha otpeske [0, 3] hyHkuus

23



_J2x/3 mpm 0<x<3/2
971 0 mpum 3/2<x<3.
. Paznoxuth pynkmmio Yy = X/2 Ha otpe3ke 0 < X < 2 B 0000méHHbBIN psag Dypbe 10 cucTeMe op-

TOTOHAJIBHBIX HA 3TOM OTpe3Ke (PYHKIHIA, B Ka4eCTBE KOTOPBHIX B35Th COOCTBEHHBIE (DYHKIHH
3aJjauu Ha COOCTBEHHbIE 3HAYCHUS

9"+ 2p=0, (0<x<2 120), ¢(0)=0, ¢(2)=0,

MIpeIBAPUTENILHO MPOBEPUB UX HA KBAJAPATUUHYIO HHTETPUPYEMOCTh U OPTOTOHAIBHOCTb.
. Haiitu perienne U = u(X, t) HayaabHO-KpaeBoOil 3a1a4u J1sl TUIIEPOOTUYECKOTO YPaBHEHHUS

ot? ox?’

u(o,t)=u(3,t)=0, u(x,0) :{

(0<x<3, t>0),

x mpu 0<x<3/2, odu(x,0)
3-X mpu 3/2<x<3, a

. Haiitu pererre U = u(X, t) HauanpbHO-KpaeBoil 3amaun isi 1apabOIMUECKOr0 YpaBHEHHS B BUJIE
00606mEnHoro psaa ypee
ou o%u ;
—=16—+(2-x)e", (0<x<2, t>0),

o axE
u(0,t) =0, %:O, u(x,0)=0.
X

0.

Bapuant Ne4

. Pa3noxute GpyHKIMIO
0 mnpu -4<x<0
y=4 x/2 mpu 0<x<2
3-x mpu 2<x<4
B psn Dypee:
- IOCTPOUTH I'paduK 3a7aHHON QYHKIIMM Ha OTpe3Ke e€ onpeaeaeHus;
- BBIUUCIIUTH KO3 UIMEeHTH e€ psaa Dypbe;
- 3anucath psa Pypwe A 3aJaHHON QYHKIUY;
- MIOCTPOUTH IrpapUK MOIyUEHHOTO psiia Pypre Ha OTPE3Ke ONpeAeaeHHs 3aJaHHON QYHKIUH.
. B Buzie psina @ypewe Haiiti perienne Y = Y(X) KpaeBo# 3a1a4u

y'=q(x), (0<x<4), y(0)=0, y(4)=0,
rae ((X) — orpaHuueHHas, KyCOYHO-HenpepbiBHas Ha oTpeske [0, 4] hyHKuus
_Jx/2 mpm 0<x<2
q_{?)—x mpu 2< x <4,

. Paznoxurs pynkiuio Yy =X — 1 Ha orpeske 0 <X <2 B 0000mEHHBIN psag Dypbe IO cucTeMe
OpPTOTOHAJILHBIX HA 3TOM OTpe3Ke (PYHKIMI, B Ka4YeCTBE KOTOPBIX B35ITh COOCTBEHHBIE (PYHKIIMU
3aJjauu Ha COOCTBEHHbIE 3HAaYEHHUS

@'+ 2p=0, (0<x<2 120), ¢(0)=0, ¢(2)=0,

IIPEIBAPUTENILHO MPOBEPUB UX HA KBAJPATUUYHYI HHTETPUPYEMOCTh U OPTOTOHAIBHOCTb.
. Haiitu pemenue U = u(X, t) HauapHO-KpaeBOH 3a/1auu I TapaboIMYECKOro YpaBHEHUS

2
N _%Y (0sx<2 t20),
ot OX
u(0,0)=0, M2Y 4 x0)=2x

B BHjIe 00001mEHHOTO psima Dyphe.
. Haiitu perienue U = U(X, t) HagaabHO-KpaeBoOil 3a1auu 115 TUIIEPOOTUYECKOTO YPaBHEHHUS
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2 2
o'u :@Jr(l—x)sinZt, (0<x<1 t>0),

a ox
ou(x,0)

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

Onenka «oTIMYHOY» BhIcTaBisieTcs cTyaeHTy 3a 90 — 100% mpaBUIbHBIX OTBETOB,
OLIEHKa «XOpOLIO» - 3a HE MeHee 75% MpaBUIIbHBIX OTBETOB;

OLICHKA «YJIOBJIETBOPUTEIBLHO» - 3a HE MeHee 50-60% mpaBUIIbHBIX OTBETOB;
OILICHKA «HEYJIOBJIETBOPUTEIBLHO» - 3a MeHee 50 % mpaBUIbHBIX OTBETOB.

I[J'ISI IMPOBCACHUA TEKYIIETO KOHTPOJIA 3HAHHI CTYACHTOB B JTUCTAHIIMOHHOM (bopMaTe B

paspabotanHoM Kadeapoil «MaremaThKa» OHJIANWH-Kypce MMEIOTCS MPOMEKYTOUYHbIE (TIPOOHBIC)
KOHTPOJIbHBIE Pa0OTHI.

3.2. [IpomeikyTOUHasl aTTECTANMS

[TpomesxyTouHas arrectanus - (3K3aMeH) MPOBOIUTCS 0 OMIIeTaM B yCTHOMU (hopme.
Bpewmst U1 noaAroToBKM OTBETA HA BONPOCH! He Oosiee 45 MUH.

buner BKiI0YaeT TEOPETUUECKUM BOIIPOC U 3a/1a4H.

KommiekTsl 5K3aMeHallMOHHBIX OUJIETOB XpaHATCs Ha Kadenpe «MaremaTukay.
Tunosbie BApHAHTHI OMJIETOB NPHJIATAIOTCS.

A

© oo N U~ W

11.
12.
13.
14.
15.

16.
17.

KommiekT Bonnpocos

Bonpocs! no psigam dypne

JlaiiTe onpenenenrne OCHOBHOM TPUTOHOMETPUUYECKOM cUCTEMbI (DYHKIIUH.
TpuUroHOMETpHYECKHE CHHYChI M KOCHHYCHI OPTOTOHANbHBI Ha MpoMexyTke [—7, 7], ec-

Kak cTaBuTcs OCHOBHas 3371aya TapMOHUYECKOTo aHanu3a ?

Banumure psag Pypwe s Gynxiuit ¢ nepuogom 1 =277,

Ycenosus Jlupuxie.

ChopmynupyiiTe TeopeMy O pazioKUMOCTH (DyHKUUU B psit Dyphe.

Banummre pag Pypoe s 4eTHBIX GyHKumii ¢ mepuogom 1 =277,

Banummte psa Oypbe i HeUeTHBIX (GyHKIHHA ¢ iepuoaom 1 = 277

BanumuTe psag Oypee ans GyHKIH ¢ Tpou3BoabHEM Tepuogom 1 = 21,

3anummre psag Oypre Uit 4eTHRIX (PYHKIUI ¢ IPOU3BOIBHBIM ITEPHOIOM

T=2l

3anumure psag Oypbe 111 HEYeTHBIX (GYHKIMIA ¢ pou3BonbHbEIM nepuogom | = 21.

Kak ocymecTBiisiercs paznoxenue B psia Pypbe Henepuoguueckux QyHKIui?

Kaxk ocymiectBisieTcs pasnoxenue B psjg Oypbe GyHKIwmiA, 3ana0Hbx Ha uaTepBaie (0, 1), uer-
HBIM 00pa3zom?

Kaxk ocymiectBisieTcs paznoxenue B psan Pypoe Gynkuuit, 3agannsix Ha unTepBaie (0, 1), He-
YEeTHBIM 00pazoM?

Hatite onpenenenne 06001eHHOTO psina Dypee. 3anummre GopMyry I ONpeaeIeHus: Ko-
s dunmentoB 06061eHHoro psaga Oypoe.

Cuctema QyHKINNA Ha3bIBACTCSI OPTOHOPMUPOBAHHOM, €CITH. .. .vv''veen. ..

[Tpumenenue psgoB @ypbe K pPEHICHHIO KPAaeBbIX 3a/1ay JJIsl OOBIKHOBEHHBIX UG depeHIu-
aJbHBIX YPABHEHUM.

Bonpocel 10 ypaBHeHHAM MAaTeMATHYECKOH (PU3HKH

25



=

Knaccudukanust ypaBHeHHI MaTeMaTH4ecKou (pu3uK.

2. llepeuncnure OCHOBHbIE ypPAaBHEHHS MaTeMaTHUeCKOH (pU3MKH U 3a1a4, K HUM IIPUBOASILIHUE.

3. BbIBOA 0IHOPOAHOrO BOJHOBOIO YpaBHEHMs Ha MPUMEPE 3a/1a4 O MaJIbIX COOCTBEHHBIX KOJIE-
OaHMSIX CTPYHBI, OCHOBHBIE JIONYIICHHUS.

4. TlocTaHoBKa HayaJbHO-KPAeBOW 3aJlauM JUIsl OJHOPOAHOIO BOJIHOBOTO  YpaBHEHHS.

5. Pemenune oqHOPOJHOTO BOJIHOBOTO YPaBHEHHSI METOJIOM pa3JeiICHUs IEPEMEHHBIX.

6. ®usnueckoe MCTOJIKOBAHHME PEIICHUS 3a/la4l O MaJbIX CBOOOJHBIX KOJIEOAHUSIX CTPYHBI KO-
HEUHBIX pazMepoB. Crosune BoiaHbl. COOCTBEHHBIC YaCTOTHI KOJIEOAHUN CTPYHBI.

7. IlocraHoBka 3ajauu O MPOJOJIbHBIX KoJieOaHuAx cTepxHs. OnpeneneHue CKOPOCTH pPacmpo-
CTpaHEHUs IPOJOJIbHBIX BOJIH B MaTepHalle.

8. OcecummeTpuvHbIC COOCTBEHHBIC KOJICOAHUS KPYTOBO MEMOpaHBI.

9. Vpasuenue u Qpynkuuu beccens.

10. [ToctaHoBKa 3a7auu O BBIHYKJIEHHBIX KOJEOAaHUSAX CTPYHBI MPU OTCYTCTBUM HAYaJbHBIX BO3-
MYIICHUN.

11. Pemenurie HEOJAHOPOAHOTO BOJIHOBOTO YPAaBHEHHSI METOJOM Pa3JIOKEHUS MO COOCTBEHHBIM
(GyHKLIHAM.

12. Pemenrie HEOAHOPOJHOTO BOJHOBOTO YPaBHEHHUS NMPU HEOJHOPOJHBIX HAaYalbHBIX YCIOBUSIX
(pu HAJIMYMK HaYaJIbHBIX BO3MYILEHUN).

13. Pemennie HauanbHO-KpPaeBOW 3a/a4yul JJi1 BOJHOBOTO YPAaBHEHUS MPU HEOJHOPOAHBIX TPaHHU-
HBIX ycIoBUsIX. Pegykuus oOielt kpaeBoi 3a/1auu.

14. BbiBoA ypaBHEHUS TEIUIONPOBOAHOCTH CTEPIKHSL.

15. [TocTaHOBKa Ha4aJIbHO-KPAEBOM 3a7auu AJi1 OJHOPOJHOIO YPaBHEHUS TEIIONPOBOJIHOCTH.

16. Pemenuie 0AHOPOJHOTO ypaBHEHHUS TEIUIONPOBOAHOCTH METO/IOM pa3JieiIeHHsI TIepEMEHHBIX.

17. Pemenuie 0JHOPOJHOTO YpaBHEHMs TEIUIONPOBOJHOCTU I Cilydasl CTAlMOHAPHOW HEOHO-
POJIHOCTH.

18. PemieHrie HEOJHOPOJHOTO YPaBHEHHUS TEIUIONPOBOJAHOCTH METOJIOM PA3NIOKEHHS MO CO0-
CTBEHHBIM (DYHKIIUSM.

19. VYpasuenue Jlamnaca. 3anucek B pa3UYHBIX CHCTeMax KoopAuHAT. [locTaHOBKa KpaeBBIX 33134
Ui ypaBHeHus Jlaruiaca.

20. Pemienne 3amaum Jlupuxiie ans ypaBHeHUs Jlarmuaca B MpsIMOYTOJBHOH 00JACTH METOIOM
paszieneHns NepeMEeHHbIX (JUIs pa3InYHbIX KOMOWHAIMN TPaHUYHBIX YCIOBHA).

21. Pemienne 3anmaum Jupuxie mis ypaBHeHus Jlaminaca B MpsIMOYTOJIBHON OOJIACTH C MOMOIIIBIO
JBOITHOT'O TPUTOHOMETpUYECKOTro psina Dypee.

22. Pemenue 3anmaum upuxie mis ypaBHeHUs [lyaccoHa B IpsIMOYTONBHOW OOJIACTH.

23. VYpaBHenue ['enpmronbia. Pemienune 3ajaum Ha cOOCTBEHHBIE 3HAUEHUS S OJHOPOIHOTO
ypaBHeHHU ['enbMrospia B NpsMOYToJIbHOM 00J1acTH.

24. Pemenue ypaBHeHHs ['enpMrosplia B KpyroBoil 06JacTi METOJIOM pa3fiefieHHs epEeMEHHBIX.
[TocraHoBKa 3a/1au Ha COOCTBEHHBIE 3HAUEHUS C YCIOBUEM NEPUOAUYHOCTH.

25. burapmonunueckoe ypaBHeHue. Pemenne HaBbe 3amaun 006 u3rube ImapHUpPHO ONEpTON Iula-
CTHHBI.

Tunosbie BapuaHTHI OUJIETOB
10 JUCLUIUIMHE «Y paBHEHUS MATEeMATHYeCKOU (PU3HKH»
MUWHHNUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUA
POCCUIMCKOU ®EJIEPALINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE
YYPEX/IEHUE BBICHIEI'O OBPA3OBAHUA
«MOCKOBCKHI MOJIMTEXHUYECKNII YHUBEPCUTET»
(MOCKOBCKHWM MOJIUTEX)
@DaxynpTeT 0a30BBIX KOMIECTEHITHH, kxadenpa «MaremaTrka
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Jlucuuninaa  «YpaBHEHHS] MaTEMAaTUYECKON (QU3UKI
Kypc 2, cemectp 4

3K3AMEHAIIMOHHBIIA BUWIET

1. Pemenue ypaBHEHUS MaJIbIX MMOTIEPEUHBIX KOJIEOAHHUI CTPYHBI METOZOM pa3ielieHHs mepe-
MEHHBIX.

2. ®yHIamMeHTalbHbIC peleHnus ypaBHeHus Jlamnaca B MpocTpaHCTBE M HA IUIOCKOCTH. Perienue
3agaun Jupuxie 1 ypaBHenus Jlamnaca B citydae cpepruueckoil CHMMETPHH.

o°u
3. Pemmts HavanbHo - KpaeByro 3agayy — =9—,
ot ox

u(0.t)=0; u(5,t)=15;, u(x,0)=3.
4. Paznoxwurs B pan Oypwe getHsIM 00pasom Ha untepane (0;3) dpynkmmio
f(x) =3-x.
YTBepxkaeHo Ha 3acenanuu kKadenpsl MatemMatuku «_03» 05 2023 r., mporokos Ne 10

HN.o. 3aB. xadenpoit H.B. Bacunnena / /

MUHHCTEPCTBO HAVKU U BBICILIIET'O OBPA3OBAHIS
POCCHIMCKOU ®EJIEPALTUN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXXJIEHME BbICILIEI'O OFPA3SOBAHUS
«MOCKOBCKHUH NOJUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHM IMOJIUTEX)

®akynbTeT 6a30BBIX KOMIIETECHIIHH, kadenpa «MaremaTHKay
Jlucimiea  « Y paBHEHHS] MATEMaTUYECKOM (DU3UKN»
Kypc 2, cemectp 3

3K3AMEHAILIAOHHBIN BUJIET

1. PemeHne HEOIHOPOAHOTO BOJHOBOI'O YPAaBHEHMS NPH OJHOPOIHBIX I'PAHMYHBIX U HAYAJIBHBIX YCIIO-
BUSIX METOJIOM PA3JIOKEHHUS 10 COOCTBEHHBIM (DYHKLIUSIM.
2. YpaHenwue Jlamaca u ero 3anuch B pa3IMYHBIX CHCTEMax KoopanHaT. [locTaHOBKa KpaeBbIX 3a1a4 JUis
ypaBHeHus Jlamnaca.
u 04
3. Pemmts HayanbHO - KpaeByro 3aqauqy E = y,

u(0.t)=5; u(2,t)=12; u(x,0)0=2-x.
4. Haiitu pemeHne KpaeBoii 3a1auu:

v _ _ o o N _ -2 npu OSXS]./Z,
y© =q(x), y0)=y(1)=y"(0)=y"@®)=0; q(x)—{2 o 1/2<x<1

B BUjE psna Oypee.
YTBepxkaeHo Ha 3acenanuu kadenpsl MaTemMatuku «_03» 05 2023 r., mporokon Ne 10

W.o. 3aB. kadeapoii H.B. Bacusnesa / /

st mpoBeAieHHsI TPOMEKYTOUHOTO KOHTPOJIS 3HAHUW CTYACHTOB B JAMCTAHIIMOHHOM (op-
Mare B paspaboTraHHOM Kadeapoit «MartemaTuka» OHJIAWH-Kypce «YpaBHEHHUS MaTeMaTHYECKOM
(GU3UKI» UMEeTCS UTOTOBBIN TECT.
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