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1. ean, 3a1a4n ¥ NJIAHUPYEMble pe3yJIbTaThl 00yYeHHs 0
AUCHMILIHHE

K OCHOBHBIM yesnsam 0CBOCHUS JUCLUIUIMHBIL «Y paBHEHHUS MAaTEMAaTUUYECKON QU3UKN» Clieny-
€T OTHECTHU:

- BOCIIUTaHHE y CTYJEHTOB O0LIEH MaTeMaTH4YeCKOHN KyJIbTypHI;

- IpUOOPETEHNE CTYJEHTaMH IIMPOKOI0 Kpyra MaTeMaTUYeCKUX 3HAHUM, YMEHUN U HaBbl-
KOB;

- pa3BUTHE CIIOCOOHOCTHU CTYACHTOB K HHIYKTUBHOMY M JIEAYKTUBHOMY MBIIIJICHUIO HAPSTY
C pa3BUTHEM MaTEMaTUYECKON UHTYULIUU;

- YMEHHUE CTYACHTaMU pa3BUBaTh HABBIKH CAMOCTOSTEIBHOIO U3YYEHUs Y4eOHOM 1 Hay4HOI
JUTEPATYpPBI, CONEPKALICH MATEMAaTUYECKUE CBEICHUS U PE3YJIbTATHI,

- MOJITOTOBKY CTYACHTOB K JIEATEIHOCTH B COOTBETCTBUU C KBANH()UKALMOHHOM XapakTe-
PUCTUKOH OakajlaBpa IO HaIlPaBJICHUIO, B TOM YUCiIe (OPMUPOBAHUE YMEHUN UCIIOIB30BaTh OCBO-
SHHbIC MATEeMaTHIECKHAE METO/IbI B TPO(PECCUOHATFHON AEATEIBHOCTH.

- MIOJATOTOBKY BBICOKOKBANIU(UIUPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBHUAX LUPO-
BOH TypOyJIGHTHOCTH U BBICOKHX TE€XHOJOTHUECKUX PUCKOB COBPEMEHHOHN I (PPOBOI SIKOHOMHUKH.

K OCHOBHBIM 3a0auam OCBOEHHS NUCUUIUIMHBI «YPaBHEHUS MaTeMaTHYecKOW (UMK
CJIelyeT OTHECTH:

- OCBOCHME CTY/IEHTAaMHM OCHOBHBIX MOHATHH, METOAOB, (POPMUPYIOIIMX OOLIYI0 MaTeMaTH-
YECKYI0 MOATOTOBKY, HEOOXOUMYIO JUIsl YCIEIIHOTO PEeLIeHMs] IPUKIIaIHbIX 3a/1a4;

- (popmupoBanue y cTyleHTa Tpedyemoro Habopa KOMIETEHIMH, COOTBETCTBYIOIIUX €ro
HAIPaBJICHUIO IOJTOTOBKU M 00ECIIEUNBAIONINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPYAA.

OOyueHnue 1Mo TUCIHIUTHHE «Y PaBHEHUS MaTeMaTHYecKor (PU3MKN» HAIPaBJIeHO HAa (HOPMUPOBAHHE
y oOyuaromuxcsi cieayromux komnereHuuid B coorBerctBuu ¢ @I'OC 01.03.02 (ypoBeHb Oaxa-
naBpuata) no HampasieHuto noarotoBku 01.03.02 Ilpuknagnas mareMaTHka ¥ HH(OpMATHKA,
YTBEpKAEHHBIM nprka3oM MunobopHayku Poccun ot 10.01.2018 Ne9 (pen. ot 27.02.2022):

KO)_I ¥ HAUMEHOBAHHE KOMIIETEHIIMH I/IH)_II/IKaTOI)bI AOCTUKCHUA KOMIIC-

TCHIHNH

OIIK-1. CnocoGeH nmpuMeHsATh pyHIaMeH-
TaJbHBIC 3HAHUS, MTOJTy4YeHHBIE B 001aCTH Ma-
TeMaTUYeCKHX U (WJIM) €CTECTBEHHBIX HayK,
U UCTOJIb30BaTh UX B IPOECCUOHATIBHOMN Jie-
ATEIbHOCTH

NOIIK-1.1 Mcnonp3yeT MeToAbl MaTEMaTH-
YECKOr0 aHajJn3a U MOJEJIMPOBAHUS IS pe-
IIeHUsI IPUKJIAIHBIX 33a7a4 B podeccro-
HaJBHOU cepe

NOIIK-1.2 YMmeeT ucnonb3oBaTh OCHOBHBIE
3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUINH B
npo¢eCCHOHATILHOMN 1eATeNbHOCTH, TpUMe-
HATh METOJIbl MAaTEMATHUECKOI 0 aHallu3a U
MOJIEJTMPOBAHUS TEOPETUUECKUX U IKCIIEPH-
MEHTAJIbHBIX UCCIIEIOBAaHUI

NOIIK-1.3 Hcnonb3yeT B npoheccuoHalb-
HOM JIeATEIbHOCTH 3HaHUs O MaTepuaax,
MPUMEHSEMBIX JJI1 U3TOTOBJICHUS JeTallel U
COOpPOYHBIX €IMHUI] aBTOMOOHUJIEH, aHAIIU3H-
pPYET TEOPETUUECKNE U IKCIIEPUMEHTAIIbHBIE
Hay4YHbIE UCCIIEJOBAHMS 110 TIOUCKY U MPO-
BEPKE HOBBIX MJIEH COBEPIIEHCTBOBAHUS
HA3eMHBIX TPAHCIIOPTHO-TEXHOJOTHUYECKUX
MaIlliH, UX TEXHOJIOTHYECKOT0 000py10Ba-




HUSL.

NOIIK-1.4 OcymecTBisier HHPOPMALIUOH-
HBIH [TOMCK IO OTJIEIbHBIM CHCTEMaM 00BEK-
TOB MCCJIEZIOBAaHNUs, aHAJIU3UPYET TEOPETHYE-
CKH€ U DKCIIEPUMEHTaIbHbIC HAYYHbIE HCCIIe-
JIOBaHMsI 110 TIOUCKY U NPOBEPKE HOBBIX UAEH
COBEPUICHCTBOBAHUS HA3€MHBIX TPAHCIIOPT-
HO-TE€XHOJIOTMYECKHUX MAIIUH, UX TEXHOJIOIU-
YeCKOro 000pyJ0BaHMUsL.

HOIIK 1.5 Ymeer ucnonb3oBarh Gpu3ndeckue
SIBJICHUS B DJIEKTPOTEXHUUECKUX U IJICKTPOH-
HBIX YCTPOHCTBaX MH(POPMALMOHHBIX CHCTEM
JUTSL uAeHTUUKAUU, GOPMYIUPOBAHUS U
pEILIEHUs] TEXHUYECKUX U TEXHOIOIMUECKUX
po0JieM dKCIUTyaTalui TPaHCIIOPTHO-
TEXHOJIOTMYECKUX MAIIUH U KOMIUIEKCOB

2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOorpaMMbl

JlucuuIuiiHa OTHOCUTCSI K 00si3aTesibHOM yacTu Onoka b1: Moaynp «MaremaTudeckue U ecre-
CTBeHHO-HayLIHBIG JOUCLHUIIIIMHBD).
JlucuuiuiHa 6a3upyercs Ha CIIeIyIONIUX, TPOHICHHBIX JUCIUIUINHAX |
- INHEWHas anredpa;
- MaTeMaTHYECKHH aHaIu3,
- mudepeHnraIbHbIe YpaBHEHUS U KOMIICKCHBIN aHAIN3.
JlucuuiuimHa «YpaBHEHHST MAaTEeMaTHYECKOW (DU3HMKHY JIOTUYECKU CBSI3aHA C TOCIICIYIONUMH JIHC-
IMUIINHAMHA
B 06}13am€ﬂbH01:2 yacmu.
- aHAJIMTUYECKasl IMHAMHKA U T€OpHUs KoJIeOaHUH;
- METOJI KOHEYHBIX DJIEMEHTOB,
B uacmu snexmuenvix oucyunium:
- YUCJIEHHBIE METOIBI,

3. Crpykrypa u coaepkaHue TUCHUILIMHBI
OO61ast TpyA0€MKOCTh TUCHUIUTHHBI COCTaBIIsIeT 3 3a4eTHhIE equHUIIBI -108 yacos.

3.1. Buabl yueOHO# padoThl H TPYA0EMKOCTD

n/n Bup yueOHoit padoTbl Koamecrso Cemectp 4
4acoB
AyIMTOpPHBIE 3aHATHS 54 54
B Tom uncrne:
Jlexnun 18 18
1.
CeMuHapCcKue/MPaKTHIECKAE 3aHATHS 36 36
2.
JlaGoparopHble 3aHATHS - -
CamocrosiTesbHasi padora 54 54
IIpome:kyTouHas aTTecTanms




SK3aMeH C) C)
HUroro 108 108

3.2. TemaTn4yeckuii NJIaH U3y4YeHHs TUCHUNITHBI

Pazmemnién B mpmiioxenuu 1 kK pabodeii mporpamme.

3.3.  Conep:kanue pa3aejoB IMCUUILTHHbBI

BBenenue
Hpe;[MeT, 3aa4u u co;[epxcaHI/Ie JOUCIHUIIJINHBI. OCHOBHBIG OTallbl pa3BI/ITI/I$I JOUCHUIIIINHBI. CprK-
Typa Kypca, €ro MECTO U POJIb B IIOAIOTOBKE CIIELIUAINCTA, CBA3b C APYTUMHU JUCHUIUIMHAMU.

Pazgen 1. 'apmMoHn4YecKkuii aHau3.

Tema 1. llens u3ydeHus paszena — MOATOTOBKAa HEOOXOIMMOIO MaTeMaTHUECKOTO ammapara
U1l peLIeHUs] ypaBHEHUH MaTeMaTHYecKon (PU3UKH.

[TocraHOBKa OCHOBHOM 3a7jauu rapMOHUYecKoro aHajin3za. OpTOroHaJlbHOCTb TPUTOHOMETPHU-
yeckux GyHkuuii. Pasnoxenue B psg @ypre ¢pyHkumii ¢ nepuogom T =27 . opmyiiel Kodhhuim-
eHToB Dypne. YcnoBus upuxie. Teopema o pasnokuMOCTH NEPUOANYECKUX (YHKIUN B psij
@ypre. Psag @ypbe Ui yeTHBIX U HeYeTHBIX (QyHKIMA. Paznoxenne B psag @ypre ¢yHKIMIA ¢ Ipo-
M3BOJIBHBIM MeproJoM. OCOOEHHOCTH pa3iokKEeHUsI HENepUoIuYecKuX (YHKUUH, NOHATHE UX Iie-
puoauyeckoro npojosxeHus. [Ipumenenue psaoB @ypbe 11 pelieHus KpaeBbIX 3a/1ad.

Tema 2. O600mEnHbIN psax Pypbe. OpTOHOPMUPOBAHHBIE CUCTEMBI (PYHKITHIA.

Paszpnen 2. YpaBHeHuss MaTeMaTHYeCKON (pU3UKH

Tema 1. OcHOBHBIE MOHATHS U onpeaeneHus. Knaccudukanus muHeHHbIX TuddepeHnnanb-
HBbIX YPaBHEHHUH C YaCTHBIMHM IPOM3BOJHBIMU 2-TO nopsiika. OCHOBHbIE ypaBHEHUS MaTeMaTuye-
ckoii ¢pm3uku. [locTaHOBKA KpaeBbIX M HAYAIbHO-KPAEBBIX 3aj1a4 JJIsl HUX, UX (PU3UYECKHIA CMBICIL.

Tema 2. BriBoa BOJHOBOTO ypaBHEHHUs. PelieHne 0JHOPOJHOIO THIEpOOINYECKOrO ypaBHe-
HUS C OJIHOPOJAHBIMU T'PAaHUYHBIMHU YCJIOBHSIMH METOJOM pa3felieHusl IepeMEHHbIX. 3a/ladyl O Ma-
JIBIX CBOOO/IHBIX KOJIEOAHUSX CTPYHBI, O TPOAOJIBHBIX KOJIEOAHUAX CTEPHKHSL.

Tema 3. PemeHne HEOAHOPOAHOTO T'MIIEPOOIUYECKOTO YpaBHEHUS C OJHOPOAHBIMHM T'paHHUY-
HBIMU YCJIIOBHSIMU METOJIOM PA3JIOKEHHUS MO0 COOCTBEHHBIM (DYHKITUSIM OJTHOPOIHOM 3a7aun. 3amaqya
O BBIHYXJIEHHBIX KOJICOAHUSAX CTPYHBI NMPU OTCYTCTBUU HAYaJIbHBIX BO3MYILICHMHA M MPU HEOJHO-
POJIHBIX HayaJIbHBIX YCIIOBUSAX. Pemaykuus oOmiel HayanbHO-KpaeBOW 3aJayu Ui HEOJHOPOJHOTO
runepOoJINYEeCKOr0 YpaBHEHHs K 3a/1aue C OAHOPOIHBIMU TPAaHUYHBIMH YCIIOBHSIMH.

Tema 4. Pemenue oJHOPOJHOIO BOJHOBOTO YPAaBHEHHUS B KPYroBoil oOnacTu. YpaBHEHHE U
¢ynkun beccens. OcecummerpudHble KosieOaHusi KpyroBOil MeMOpaHsbl.

Tema 5. Pemenust HagaabHO-KpaeBbIX 3ajau Al OAHOPOJHOTO U HEOJHOPOJHOTO Mapadosu-
YEeCKOr0 ypaBHEHHS C OJHOPOJHBIMU M HEOJHOPOIHBIMU I'PAaHUUHBIMU yciaoBusMH. Ciyyail cTamu-
OHAPHOM HEOJHOPOIHOCTH.

Tema 6. [ToctaHOBKa KpaeBbIX 3a/1a4 i ypaBHeHUs Jlamaca. @yHaaMeHTalbHbIE PEeLICHUS
ypaBHenus Jlamaca. Pemenue 3amaun Jupuxine ayis ypaBHeHus Jlammaca B mpsMOyTroJibHON 00Ja-
CTH AJI Pa3IMYHBIX BapUAHTOB I'PAHUYHBIX YCJIOBHMH. PelleHne HEOJHOPOJHOTO AIUIMITHYECKOIO
YPaBHEHHUS C OJHOPOJHBIMHM I'PAHUUYHBIMU yCIOBUsMU. Pemenne 3anaun [{upuxie i ypaBHEHUS
[Tyaccona B mpsAMOYToJibHOI 00J1aCTH B ABOMHBIX TPUTOHOMETPUYECKUX psaax Dypbe.

Tema 7. YpaBuenue ['enpmronsia. Pemenue B kpyroBoil obsnactu. 3agaya Ha COOCTBEHHBIE
3HAYEHMs C YCIOBHEM IEpUOANYHOCTU. burapmonundeckoe ypaBHeHue. Pemenue HaBbe HEonmHO-
POJIHOTO OMTapMOHUYECKOTO ypaBHEHUS — 3a/1a4a 00 U3rude mapHUPHO ONEPTOH MIACTUHBI.

3.4. TemaTuka NpakTH4YeCKUX 3aHATHI M0 IUCUHUIIHHE
«YpaBHeHHMs] MaTeMaTH4YeCKOl Ppu3nKm»



Tema 3ausaTus

n/n

1 Paznoxenue B pag @ypbe 4ETHBIX U HEUETHBIX MEPUOANYECKUX (YHKLUI ¢ NEepHoIoM
T=2r.

2 Paznoxenue B pag Pypbe QyHKIMI ¢ IPOU3BOIBHBIM IEPHOAOM.

3 [Tpumenenue psanoB Pypbe K PELICHUIO KPACBBIX 33134 i1l OOBIKHOBEHHBIX TU(hepeH-
LIMAJIbHBIX YPaBHEHUH.

4 KonTposbHoe TectupoBanue 1o psjgam Oypee.

5 Pemenue 3agau 0 ManbIX CBOOOAHBIX MONEPEYHBIX KOJIEOAHUSX CTPYHbI KOHEUHBIX pas-
MEPOB NPH Pa3TMYHBIX HAYaIbHBIX BO3MYIICHUSX.

6 Pemenue 3a1aun 0 MabIx CBOOOIHBIX MPOJOIBHBIX KOJICOAHUSIX YIIPYTOrO CTEPIKHS.

7 Pemienne HEOAHOPOAHOIO BOJHOBOIO YpaBHEHHUS C OJAHOPOJHBIMU TPAHUYHBIMH YCIIO-
BUSIMH METOJIOM DPAa3JIOKEHUS 10 COOCTBEHHBIM (DYHKIUSAM IPH Pa3IUYHBIX BHEIIHUX
BO3JICUCTBUIX.

8 Pemenne 3amaum o0 BEIHYKIEHHBIX KOJIEOAHUSIX CTPYHBI C Y4€TOM HAa4albHBIX BO3MYIIE-
HUI pa3U4YHOIo THUIHA.

9 KonTtponpHas paboTa o ypaBHEHHUSIM THIEPOOITHMYECKOTO THIIA.

10 | Pemenune HayanbHO-KpaeBOM 3a1a4M Ul OJJHOPOJHOIO MapabOJINYeCcKOro ypaBHEHUS C
OJTHOPOJHBIMHU I'PAHUYHBIMU YCIIOBUSIMH METOJIOM pa3JieieHus nepeMeHHbix. Ciryuait
CTaLlMOHAPHON HEOJHOPOJIHOCTH.

11 | Pemenue OXHOPOJHOTO ypaBHEHHS TETUIONPOBOAHOCTH CTEPKHS JJIS CITydasi CTaIHo-
HapHOW HEOJHOPOAHOCTH.

12 | Pemenue HEOIHOPOTHOTO YPABHEHUS TEIJIOMPOBOTHOCTH CTEPIKHSI.

13 | KontposibHas paboTa 1o ypaBHCHHSIM ITapaboIMIECKOro THIIA.

14 | Pemenue 3amaun Jupuxise s ypaBHeHus Jlamnaca B mpsMOYTosIbHOM 00JacTH MeTo-
JIOM pa3JIeJIeHUs IEPEMEHHBIX JUIsl pa3HBIX BAPHAHTOB IPAHUYHBIX YCIOBHM.

15 | Pemenune 3amaun Jupuxise s ypaBHeHus Jlamnmaca B mpsAMOYrojibHOW o0jgacTu MeTo-
JIOM pa3/ielIeHUs IEPEMEHHBIX TSl pa3HBIX BapUAHTOB IPAaHUYHBIX YCIOBUH (TIPOIOIIKE-
HUE).

16 | [IpumeHeHME ABOHHBIX TPUTOHOMETPUUECKUX PSIIOB K PEIICHUIO HEOTHOPOIHOTO YpaB-
HeHus Jlanaca B IpsIMOYroJibHOM 0071acTH.

17 | OG30pHOE MPAKTUYECKOE 3aHATHE.

18 | KoHTposibHOE TECTUPOBAHHE.

4, Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecriedyeHue
4.1. HopmarTuBubie 10kyMeHTbl 4 'OCTb1
1. ®©IroC 01.03.02. IpuknagHas MaTeMaTuka U WHGOpPMATHKA. Y TBEPKACH MpHKazoM MuHOOp-

Hayku Poccun ot 10.01.2018 Ne9 (pen. ot 27.02.2022).

Axkanemuyeckuil yueOHbIN 1U1aH 1o HarpasieHuto noaroroBku: 01.03.02. IlpuknagHas mate-
MaTuka U uHpopmaruka. [Ipopuns: MHTemIekTyalbHble CUCTEMBl YIIPaBJIEHUS TPAHCIIOPTOM.
dopma o0yueHus — ounas. 2022.

Marpuna pacnpeaenenus komnerenuuii 01.03.02. Ilpuknannas mareMaTnka 1 HHGopMaTuka (
WuTennekTyanpHble CHCTEMBI YIIPaBIeHHs TpaHcropTom). 2022,

Vka3 Ilpesunenta Poccuiickoit ®enepaunn ot 01.12.2016 Ne 642 «Crparernn Hay4HO-
TeXHOJIOru4eckoro pa3sutus Poccuiickoit denepanmm.

ITpuka3 MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit @enepanun ot 23.08.2017 Ne 816
«O0 yrBepxaenuu Ilopsaka mpuMeHEHNs OpraHU3alUsIMU, OCYLIECTBIISIOMIUMU 00pa30BaTelb-



HYIO JIeATeIbHOCTh, JIEKTPOHHOTO OOYUEHUS, JUCTAHIIMOHHBIX 00pa30BaTEIIbLHBIX TEXHOJIOTHIMA
MIPH peain3aluy 00pa3oBaTeNIbHBIX TPOrPaMM».

4.2. ocHOBHAasI JIuTEpaTypa

1. Tonsuun, A. JI. YpaBHeHHA U 3aa4d MaTeMaTH4ecKou ¢u3uku B 2 4. Yactp 1: cripaBoYHUK
st By30B / A. JI. TlonsstauH. — 2-¢ w3 ., ucnp. u gon. — Mocksa: M3gatensctBo FOpaiit, 2020.
— 261 ¢. URL: https://urait.ru/bcode/452278

2. Jlomkapes, A. 1. CMmenanHble 3a1auu AJ1s1 ypaBHEHUH MaTeMaTnieckoil pusuku. Meron
dypre: Metoanueckue ykazanus / A. 1. Jlomxkapes, T. B. O6mnakoBa. — Mocksa: MI'TVY um.
H.3. baymana, 2017. — 52 c.

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

4.3. 1oNoJHUTEIbHAsI JIUTEpATypa

1. Apamanosuu WU.I"., Jleeun B.W. YpaBuenust marematuueckoit ¢pusuku M.: Hayka, 2-e u3a. 1969,
288 c.

2. Koran E.A., Jlonanuueia E.A. Panet @ypee u quddepennnaibable ypaBHEHUs MaTeMaTHUeCKON
¢usuku. YuebHOe mocodue mo JucHuruimHe «MareMaThKa» s CTYJCHTOB BCEX CIEIUATBHO-
CTeH W HaNpaBJICHWUI MOATOTOBKH JAUIJIOMUPOBAHHBIX CIIESIIUAINCTOB U OaKalaBpOB OYHOTO OT-
nenenust. M.,2012. 400 »ks.

3. Unbun A.M. VYpaBHeHuss maremaTuueckod ¢usuku: ydeOHoe mocobue. dusmatnut, 2009.

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

Tuxonos A.H., Camapckuii A.A. YpaBHenus matematuyeckoit pusuku. M.: Hayka, 2007.

bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHuK 3amau 1o MmareMaTHueckoi pusuke (3-¢

u3a.). - M.: Hayka, 1979.

S

4.4. DiekTpoHHBbIe 00pa3oBaTe/bHbIe PeCYpPChI

[IpoBenenue 3aHATHI M aTTeCTallMii BO3MOXKHO B JIMCTAaHIIMOHHOM (hopMare ¢ MPUMEHEHUEM CHU-
CTeMbI TUCTAaHIIMOHHOTO o0yueHus: yHuBepcuteta (CJO-LMS) Ha ocHoBe pa3paboTanHoro kaden-
poit «MareMaTukay 3JIEKTPOHHOTO oOpa3zoBarenbHOTo pecypca (JOP):

VYpaBHEHUS] MaTEeMaTHYECKOM https://online.mospolytech.ru/course/view.php?id=3313
buzuku

Pazpabotannsiit DOP BKIIOUaeT UTOTOBBIM TECTHI.
[Topsimox mpoBeneHust padOT B IUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTACIHHBIMH PacIopsi-
KEHHUSIMH TPOPEKTOpa Mo yueOHO paboTe U/Uiu EHTPOM Yy4eOHO-METOAUYECKON pabOTHI.

Ka)KI[BIfI CTYACHT 06ecnequ HHAUBUAYAJIbHBIM HCOTPAHWUYCHHBIM JOCTYIIOM K SHCKTpOHHOﬁ 61/16—

JINOTCKEC MOCKOBCKOTO ITOJINTEXA

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

WuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJNYECKHE MAaTepHasibl B 3JEKTPOHHOM BHJE, Mpea-

CTaBJIEHHLIE Ha caliTe mospolytech.ru B pasaciic: «L[eHTp MAaTEMATHUYICCKOT'O O6paBOBaHI/I$I»

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

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

[Tone3nbie yueOHO-MeTOAMYECKHE U MH(DOPMAITMOHHBIC MaTepUAIIBI TIPEICTABICHBI Ha cailTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepedyensr pecypcoB MH(POPMAIMOHHO-TEICKOMMYHHKAIIMOHHON ceTn «VHTepHEeT» UIsi OCBOCHHUS

JIMCHIUIUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.



https://urait.ru/bcode/452278
https://e.lanbook.com/book/103573
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

4.5. J/InneH3u0HHOE U CBOOOIHO pacnpocrpansaeMoe nporpaMmmMHoOe odecrnevyeHue

Ne| HammenoBanme | PazpaGoruumk [1O | JJoctymuocts (mu- | Ccblika Ha Equnbiii peectp
(mpaBoobiaga- LIEH3UOHHOE, CBO- | POCCHUUCKUX MPOTpaMM JIjIst
TEJIh) 00JTHO pacmpo- OBM u B/l (npu Hamm4mm)
CTpaHsIEMOE)
1 | Astra Linux [ OOO JInenznoHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36
2 | MoitOduc OO0 "HOBBIE JIMIeH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase _1d=9433
TEXHOJIOT' " 75

4.6. CoBpemenHbIe npodeccuoHaIbHbIE 0a3bl JAHHBIX U HH(POPMALIMOHHBbIE CIIPABOY-
Hble CHCTeMBbI

Hepeqeﬂb PECYPCOB CETH I/IHTepHeT, AOCTYINHBIX NJS OCBOCHUS NUCHUIIJIUHBI:

HaumeHoBaHue Ccblika Ha pecypc JlocTynmHoOCTh

NudopmannoHHO-CIPaBOYHbIE CHCTEMbI

Hocrtynna B cetn UH-
TEepHET Oe3 orpaHuye-
HUU

https://stackoverflow.co

Stack Overflow
m/

HNupopmannonnsie pecypebl CeTu

Koncysbrantllmoc http:// www.consultant.ru | ToctymHo

ITopran ®@enepanbHbIX rocynap-
CTBEHHBIX 00pa3oBaTeNbHbIX cTaH- | http://www.fgosvo.ru. JocTtymHo
JIapTOB BhICIIIETO0 00pa30BaHus

J1eKTPOHHO-0MOINOTEYHbIE CHCTEMBbI

Jlanb https://e.lanbook.com/ HocrtymnHa B cetn UH-
TEepHET 0e3 orpaHuye-

HUM
IPR Books https://www.iprbookshop | JoctynHa B cetu MH-
ru/ TepHeT Oe3 orpaHuye-

HUM

IIpodeccnonanbubie 6a3bI JAHHBIX

baza naHHBIX HAy4YHOU HIIEKTPOH- http://www.elibrary.ru JocTtynHo
HOM OMOIMOTEKN

(eLIBRARY.RU)



https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/

Web of Science Core Collection — | http://webofscience.com | JocrymHo
MOJIUTEeMaTHIecKas pe)epaTuBHO-
oubmuorpaduyeckas u
HayKoMmeTpudeckas (oubauomeTpu-
geckasi) 0aza JaHHBIX

5. MarepuajbHO-TeXHHUYECKOEe oOecriedeHne TUCIMITHHbI

MarepuanbHO — TeXHHYECKass 0a3a yHHUBEpCcUTETa 00ECIeYMBACT MPOBEICHUE BCEX BUJIOB
3aHSATHH, TPETYCMOTPEHHBIX y4EOHBIM IUIAHOM, M COOTBETCTBYET JCHCTBYIOIIMM CAaHUTAPHBIM U
MIPOTHBOIOYKAPHBIM NIPABUIIAM U HOpMaM.

Kadenpa «MartemaTika» He pacroyiaraetT COOCTBEHHBIM ayJAUTOPHBIM (DOHIOM U HCIIONB3Y-
eT yueOHbIC ayAUTOPUHU U3 00111ero (hoHIa YHUBEPCUTETA.

[Tpu HEOOXOMUMOCTH TSI MPOBEICHUS MHTEPAKTUBHBIX MPAKTHYECKUX 3aHSATUH HCIIONB3Y-
IOTCSI KOMITBIOTEPHBIC KJIACChl YHHBEPCHUTETA.

6. MeToauveckue peKOMeHIAUMN

6.1. MeToanuyeckue peKOMEHIAIUM IS MPeNnoaaBaTeIs
10 OPraHu3anuu 00y4eHust

[Ipexxne Bcero, cneayeT oOpaTUTh BHUMaHUE CTYIEHTOB Ha TO, YTO MPAKTUYECKH BECh U3Y-
‘-IaeMHﬁ nMHn MaTepMan ABJICTCA AJI1 HUX HOBBIM, HE I/I3yIIaBHII/IMC$I HU B HporpaMMe CpGZIHGf/'I
LIKOJIbI, HU B KJIACCUYECKHX pa3zeliax BbICIIEH MaTeMaTHUKU Ha epBoM Kypce. OQHAKO OH BIIOJIHE
MOXET 6I)ITI> ycnemHo I/I3yT~I€H, €CInu CTy,IleHTI)I 6}’IIYT II0CCIIAaTh 3aHATHA, CBOGBpeMeHHO BBIIIOJI-
HATH JOMAIITHUE 33JIJaHUS U MOJIb30BaThCA (IIPH HEOOXOIMMOCTH) CUCTEMOM IJIAHOBBIX KOHCYJbTa-
M B TEYEHHE KAXKIOTO CEMECTpa.

Bomenmme B kypc psabl Oypbe U ypaBHEHUSI MaTeMaTH4YeCKONH (PU3UKH MPAKTUYECKH UMe-
FOT OYE€Hb HIMPOKOE PACIIPOCTPAHEHHUE JIJISI PELICHUS pa3HOrO pOJia €CTECTBEHHOHAYUYHbIX 3a1a4. VX
OCBOEHHUE MOMOKET CTY/IeHTaM YCIEIIHO MPUMEHSATh HAKOIUICHHBIE 3HaHUS B MPOQECCHOHATBHON
JIESITEIILHOCTH.

HeoOxoaumo ¢ caMoro Hayana 3aHSTHH PEKOMEHIOBATh CTY/IEHTaM OCHOBHYIO U JIOTIOJTHU-
TEJIbHYIO JIUTEPATYPY, @ B KOHIIE CEMECTPa AaTh CIIMCOK BOMPOCOB ISl TOATOTOBKHU K 9K3aMEHY.

Ha nepBom 3aHsATHU MO AUCHUIIIMHE 00s513aTENBHO MPOUH(POPMUPOBATEH CTYIACHTOB O BHJIE U
(dbopMe IpoMeKYTOUHOM aTTecTally 10 AUCHUIUIMHE, CPOKAX €€ MPOBENICHNUS, YCIOBUIX JOMYCKa K
IIPOMEKYTOYHOM aTTECTALMU, IPUMEHIEMBIX BUIAX ITPOMEKYTOUHOIO KOHTPOJIS.

CooOpakeHus 1 peKOMEeHJallH, IPUBEACHHbIE B I1. 9 pabouell mporpamMmsl Il CTYJEHTOB,
JOTKHBI OBITH YETKO CPOPMYITUPOBAHBI M U3TI0KEHBI IMEHHO TIperoaBaTeNieM Ha JeKIUAX, Mpak-
THUUYCCKHUX 3aHSITUAX U KOHCYJ'H)TaIII/IﬂX.

N3no0xeHne TEOPETUYECKOr0 Marepuajia JOJKHO COINPOBOXKIATHCS WIUIKOCTPATUBHBIMU
anMepaMH, TIIATCIIBHO 0T06paHHBIMI/I npeno;laBaTeneM Tak, LIT06])I TCXHHUYCCKHEC TPYJIHOCTI/I nu
BBIKJIQJIKU IIPU PELIEHUH 3aa4M HE OTBJIEKAJIM OT IJJABHOI'O: OCMBICIIEHUSI HJIEU U CYTH IPUMEHSIE-
MBIX METOOOB. CJ'IC}IyeT BCeraa YI(aSBIBaTI) HpI/IMepBI HpaKTI/I‘-IeCKOFO HpI/IMeHeHI/IS[ paCCMOTpeHHBIX
Ha 3aHATUSAX YPaBHEHUN U (HOPMYIL

HpaKTI/I'-IeCKI/Ie 3aHATUA OOJIKHBI 6BITB OpFaHI/ISOBaHBI npenonaBaTeﬂeM TaKUM 06p330M,
9TOOBI OCTAaBAJIOCh BpEeMs Ha MEPHOJUYECKOE BHITIOJHEHHE CTYIEHTAaMU HEOONBIION caMOCTOs-
TeIbHOU padOThl B ayAUTOPHH JIJIsl IPOBEPKH YCBOCHMSI U3JI0KEHHOT'O MaTepuaa.

[IpenogaBatens, BeAylIUi MPaKTUIECKHUE 3aHATHUS, JODKEH COTJIACOBBIBATh Y4eOHO — TeMa-
TUYECKHH TJIaH 3aHATHH C JIGKTOPOM, HCTIOJIB30BaTh €IUHYIO CUCTEMY 0003HAYCHHI.


http://webofscience.com/

[IpenonaBaremnto ciemayeT M0OMBATHCS CUCTEMATUYECKON HENpephIBHON pabOTHl CTYAECHTOB
B T€YEHUE CEMECTPa, HEOOXOMMO BBISBIIATh CUIIBHBIX CTYJEHTOB U IIPUBJCKATh UX K HAY4YHOM pa-
00Te, K y4acTHIO B Pa3HOTO pOJia OJMMIIMAAAX M CTYJECHUYECKUX HAYYHO-TEXHUYECKHX KOH(]epeH-
LUSAX U KOHKYpCax.

CTyneHT JOKEH OIYIIATh 3aMHTEPECOBAHHOCTD MPENO01aBaTENsl B JOCTH)KEHUN KOHEYHOTO
pe3yibTara: B IPUOOPETEeHUU O00y4aroIMMUCS MPOYHBIX 3HAHWUN, YMEHHHM U BIIaJ€HUS HAKOILJIECH-
HOW MH(pOpMaLuel U peeHns 3aa4d B Tpo(ecCuOHaIbHOM e TeTbHOCTH.

6.1.1. O6pa3oBare/ibHbIE TEXHOJIOTHH

[TpoBenenue 3aHATHI M aTTeCTalMi BO3MOXKHO B TUCTAHIIMOHHOM (opMare ¢ MPUMEHEHHEM CH-
CTEMBI TucTaHIMOHHOTO 00yueHus1 yHuBepcuteta (CI1O-LMS) Ha ocHOBe pa3paboTaHHOTO
kadenpoii «MaTtemaTtuka» 3JIEKTPOHHOTO oOpaszoBaTesnbHOro pecypca (3OP) mo Bcem pasmenam
nporpammsl (cM. 11. 4.4).

[Topsimox mpoBeneHus: paboOT B AMCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTACIbHBIMHU
pacrnopsHKeHUSIMU ITPOPEKTOpa Mo yueOHOU padoTe U/UiTi LIEHTPOM Y4eOHO-METOINYEeCKO paboThlI.

6.2. Mertoauueckue yKazaHus JAJs 00y4aIOIMMXCS 10 OCBOEHHIO
AUCHHUILIHHBI

[TpyMeHeHne KIacCUYecKOTro MeTo/1a pelleHus JMHEHHbIX Au(depeHInanbHbIX YpaBHEHHMA
B YaCTHBIX NMPOU3BOJHBIX (M3yYEHHE TaKWX YpPAaBHEHUH BTOPOTO HOPSAIKA U COCTABISET MpPEIMET
MaTeMaTH4eCKON (PU3UKK) — METO/1a pa3IeTeHHs IEPEMEHHBIX MPEIIoyaraeT UCIOIb30BaHUE TPH-
TrOHOMETpUYeCKUX psaaoB Pypre (OAMHAPHBIX U JBOMHBIX). DTOT pa3jiesl HE U3jarajcs CTyAeHTaM
Ha MEPBOM Kypce MpU U3YYEHUM IUCUUILIMHBI «Maremarnueckuil aHanus». [loatomy uzyduenue
Kypca ypaBHEHHI MaTeMaTH4eCKOH (PM3MKH HAYMHAETCS ¢ OCHOB TaPMOHUYECKOTO aHAJM3a — TEO-
puu psanos Oypee.

B sToM pasnene kypca cienyer oOpaTuTh BHUMaHUE Ha 3aMe4YaTelIbHYI0 OCOOEHHOCTh TPHU-
TOHOMETPUYECKUX CHHYCOB M KOCHHYCOB — MX OpPTOTOHAJIbHOCTb, 3HaTh YCJIOBHS Pa3IOKHUMOCTH
¢byakuu B psag Pypbe, UETKO paziuyaTh pa3IMYHbIE CIy4yau pa3joKUMOCTH (YHKIUU B P
®ypbe B 3aBUCUMOCTU OT BHJa (YHKIMH, OT HHTEpBaJa, HA KOTOPOM OHa ompeneneHa. [lonaesHo
IIPY ATOM HAYUHATh C MOCTPOEHMs rpaduka QyHKIUU — TOTJa cpa3y OYyIeT SICHO, SIBJISIETCS JIU OHa
YETHOM WJIM HEYETHOM WM MPOU3BOJIBHOTO BUAA.

Pa3znen maTemaTuku, NOCBSILEHHBIM YPaBHEHUSIM MaTeMaTUYeCKOW (PU3UKHU, ABIISETCS Upe3-
BBIYAHO B&KHBIM ISl TIPHIIOKEHUM, TaK KaK OONBIIMHCTBO (PU3MYECKHUX MPOIECCOB PA3IUYHOU
MPUPOABI MOJEIHUPYETCS WMEHHO JUHEHHBIMU AU(PQPEepeHInaTbHbIMU YPAaBHEHUSMU B YacTHBIX
IIPOU3BOIHBIX.

[Ipy u3yyeHun ypaBHEHUH MaTeMaTH4eCKOM (DU3MKHU CienyeT, MpexkJe BCero oOpaTuTh
BHUMaHME Ha Ki1accupUKaluio ypaBHeHul. Bc€ MHOroobpasue ypaBHeHUI MaTeMaTHUeCKO pusu-
KM MOXET OBITh pa3/ielieHO Ha TPH Kjacca. Y paBHEHHUS KaxkJI0ro kKiacca o0gagaroT OOIUMHU CBOM-
CTBaMM peIIeHUH. B KaKI0OM M3 3TUX KJIACCOB €CTh IPOCTEHIIEE YPaBHEHHUE, HA3BIBAEMOE KAHOHU-
yeckum. ITpUHAIEKHOCTh YpPAaBHEHUS K TOMY WJIM MHOMY KJIacCy ONpPENENseTcsl COOTHOLLIEHUEM
MEXTy Ko3pPHUIHEHTaMU IPU CTAPIINUX TPOU3BOIHBIX.

Oco0oe BHMMaHHMe HAA0 OOPATHTHh HA NMOCTAHOBKH HA4YaJIbHO-KpPaeBbIX 3a1ay s
YPABHEHMI runepo0JIu4ecKoro, napadoJIn4ecKoro THIOB H KPaeBbIX 32124 I YPaBHEHHUH
JIMITHYECKOr0 TUIIA.

Jlroboe muddepeHnransHOE YpaBHEHHE MAaTeMaTUYeCKOW (U3MKH HMeEeT OECUHCICHHOE
MHOKECTBO peteHui. s momyyeHus: eAMHCTBEHHOIO pelleHus HeoOX0uMO 3aaHKe JTOTIOIHH-
TEJBHBIX YCIIOBHM, KOTOpbIE MO3BOJSIOT OJHO3HAYHO ONMUCATh KOHKPETHBIA (PU3NUECKUi MpolLecc.
KonnuecTBo M BUA 3TUX YCIIOBUIN 3aBUCAT OT XapakTepa U MOPSAKA MPOU3BOAHBIX, BXOISIIMX B
ypaBHEeHHE, OT (pOpMbI 00JIaCTH, B KOTOPOW MIIETCS PELICHHE YpaBHEHHs, OT XapaKTepa B3auMO-
JIEHUCTBUS pacCMaTpUBAEMOTo Teja (WM Tpoliecca B BBIJICICHHOM TEJE) C OKpYKarolien cpenoii. B
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o011IeM ciryyae JOMOJTHUTEIbHBIMHI YCIOBHSIMUA MOTYT OBITh HauaibHble N SPAHUYHbIE YCIIOBU.

HauanbHble yca0BUS ONUCHIBAIOT COCTOSIHME O0BEKTa B HA4YaJbHBII MOMEHT BpeMeHHU. [
YpaBHEHHsI TUNEPOOINYECKOTO THIIA CTaBATCS BAa HAYAJIBHBIX YCIIOBUS COOTBETCTBEHHO BTOPOMY
HOPSAAKY MPOU3BOJHOM 110 BPEMEHHU, BXOAALIEH B ypaBHeHHEe. OHU XapaKTepU3yIOT BEJIUYUHBI OT-
KJIOHEHUH U CKOpOCTell Touek 00BbeKTa (CTPYHBI, CTEPXKHS U JIp.) B HAYAJIbHBI MOMEHT BPEMEHH.
Jlns ypaBHEHUs! 1MapaboJIMYecKOro THIA CTABUTCS OJHO HAa4yaJbHOE YCIOBHE, YTO COOTBETCTBYET
MEPBOMY TOPSJIKY MPOU3BOJHOM MO BpeMeHHU (eciau McKoMas (yHKUIHS B YpaBHEHHH TEIUIONPO-
BoJHOCTH U(X,t) — TemIiepatrypa B IPOM3BOJILHOM CEYCHUH CTEPXKHS B JIF0OOOI MOMEHT BpeMeHH t, To
HAYyaJIbHBIM YCIIOBUEM 3a7a€Tcs paclpeiesieHUe TeMIepaTyphl M0 JUIMHE CTEP’KHS B HAdaJbHBIN
MoMeHT Bpemenu t = 0).

['pannuHbIE YCIOBUA JUIsl BOJHOBOI'O YpPaBHEHHUs (€C/IM OHO ONMCHIBAET, HAlpUMEp, IOIe-
peuHble Koe0aHHus CTPYHbl KOHEYHBIX Pa3MepOB) XapaKTEpU3YIOT MOBEJCHHE KOHIIOB CTPYHBI B
nporecce KoaebaHuil 1 3aBUCAT OT XapaKTepa UX 3aKperICHHs.

JUis ypaBHEHMs TEIUIONPOBOJHOCTU CTEPXKHS I'PAaHUYHBIE YCIOBHS MMEIOT CYIIECTBEHHO
Pa3IMyYHbIN BUJ B 3aBUCUMOCTHU OT XapakTepa TeII000MeHa KOHLIOB CTEPKHS C OKpY’Karollel cpe-
TIOH.

Jlns ypaBHEHUS 3JUIMITUYECKOTO TUIIA, KaK U Ui ypaBHEHUS 1apaboIMdecKoro TUIa, Tak-
K€ pa3IMyaroT pa3Hble KpaeBble 3a/1a4l B 3aBUCUMOCTH OT YCJIOBUN Ha KOHTYype paccMaTpUBaeMOM
obnactu.

Ilosmomy nocmanoeka 3adauu mamemamudeckou Guzuku exuouaem 3adauue ouggepen-
YUATbHO20 YPAGHEHUs 8 YACTHbIX NPOU3BOOHBIX, ONUCHIBAIOU|e20 UCCIeOYeMblll npoyecc, a maKdice
8 00wem cryyae epaHUYHbIX U HAYANLHLIX YCII08UL, NO3GONAIOWUX NOTYUUMb eOUHCMBEHHOE pelle-
Hue.

Ecnu 3a0aua mamemamuyeckou ¢pu3uku nocmasiena KOppeKmHo, mo e€ peuienue cyuje-
cmeyem, eOUHCMEEHHO U YCMOUYUBO K MATbIM USMEHEHUAM UCXOOHbIX OAHHBIX.

TpeboBaHue HENpPepbIBHOW 3aBUCUMOCTH pEIIEHUs OT HMCXOJHBIX JaHHBIX OOYCIOBJICHO
TeM, 4TO (PU3UYECKHE JaHHbIE, XapaKTePU3YIOIINE HAYaIbHOE COCTOSIHUE CUCTEMBI, OTIPEIEISIOTCS,
KaK MpaBWIIO, 3KCIIEPUMEHTAIBLHO, U BCErJa ¢ HEKOTOPOH morpemHocThio. IloaTomy HeoOxoauma
YBEpEHHOCTh B TOM, YTO Majiasi MOTPEUTHOCTh B MCXOIHBIX JAHHBIX OyJIeT MPUBOAMTH JIMIIb K Ma-
JIOW MOTPENIHOCTH B PELIEHUH, TO €CTh PEIICHUE 33Ja4l HE JIOJDKHO CYIIECTBEHHO 3aBHCETh OT II0-
IPEIIHOCTEN U3MEPEHUM.

N3-3a orpaHU4EeHHOCTH 00beMa Kypca pacCMaTpHUBAIOTCS, B OCHOBHOM, METOJ| Pa3JIeIeHUs
nepeMeHHbIX Dypbe U ero MoaAuQUKaus A PelIeHUs] HEOJHOPOJHBIX YpPaBHEHUN — METOJ pas-
JIOKEHUs 10 cOOCTBEHHBIM (yHKIMAM (0AHOPOAHOM 3amaun). CTyJICHTY HAI0 OCMBICIUTD HIICHO
METOJ1a pa3zesieHus] IEPEMEHHbBIX — CBEJIEHUE 3aauu JUIs AU PEepeHIInaIbHOr0 YpaBHEHHS B 4acT-
HBIX TIPOM3BOJHBIX K MPUHIMITHAIBHO 00Jiee MPOCTON 3a/1aue peleHns He3aBUCUMBIX JIpYT OT JIpy-
ra OObIKHOBEHHBIX JUHEWHBIX AU(PepeHIInanbHbIX ypaBHEHUIN (IpUYeM Ba)KHO, YTO pa3felieHue
MEePEMEHHBIX TPOUCXOIUT U B TPAaHUYHBIX yCIoBUsAX). Hano oOpaTuTh BHUMaHNe Ha €IMHCTBO MO/-
X0/1a K PEIICHUI0 YpaBHEHUH pa3IM4HOro THna. Tak, Mpu peleHu OJJHOPOIHBIX YPaBHEHUN METO-
JIOM pa3/ieJeHUs IEPEMEHHBIX U JJIs TUIEepOOINYECKUX, U JUId MapaboaudecKuX U AJs IUIUITHYe-
CKUX ypaBHEHUI Ha IIEPBOM JTalle pelieHne CBOAUTCS K 3a/laue Ha COOCTBEHHbIE 3HaUeHus (3ajaue
[rypma-JInyBumnis).

[Tpu pemeHNN HEOHOPOAHBIX YpaBHEHHH METOJOM Pa3lIOKEHHUS MO COOCTBEHHBIM (PYHK-
UM TaKXKe CHayaja pelaeTcsi OJHOPOAHAs KpaeBas 3ajaya, 4To MO3BOJIIET HAWTH COOCTBEHHBIE
(GYHKIUH, yIOBIETBOPSIONIME TPAaHUYHBIM yciaoBusAM. [lo HUM ganee W pacKiaibIBalOTCS B PSIIbI
MCKOMBbIE ()YHKIIMU U MPaBble YaCTH YPaBHEHUH, UTO MPUBOJIUT (IIPU PEIIEHUH BOJHOBOI'O ypaBHE-
HUS U ypaBHEHUS TEIUIONPOBOIHOCTH) K 3ajade Ko /Uit HEOAHOPOIHBIX OOBIKHOBEHHBIX UG-
(bepeHIaTbHbIX YpaBHEHHH.

Crnenyet Taxke oOpaTUTh BHUMAaHHUE Ha TO, YTO PEIIEHHWE METOJOM pa3fesieHus] IepeMEHHBIX
BO3MOJKHO HE BCEI/la, @ BO MHOTHX CIIydasiX MPUBOJIUT K TaK Ha3bIBAEMbIM CHEIMATIbHBIM (DYHKIIU-
SIM, HAalIpUMeEp, NPHU PELIeHUH YpaBHEHUN MaTeMaTU4eCKON (U3UKH B KPYTOBBIX 00JIaCTsIX.
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7. ®OHJ OLIEHOYHBIX CPE/ICTB

@DoH/J OLICHOYHBIX CPeACTB MpescTaBiieH B [Ipunoxenun 2 k paboueid mporpaMMe U BKJIIOYAET pa3-
JEJIbIL:

1. MeToabl KOHTPOJISI U OLIEHUBAHUS PE3YIBTATOB O0YUYCHHUS.

2. lllkana 1 KpUTEPUH OLICHUBAHUS PE3yIbTaTOB O0YUCHUS.

3. OnieHOYHBIE CPEICTBA.

3.1. Tekymuii KOHTPOJIb.

3.2. [IpoMexyTouHasi arTecTanus.
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CtpykTypa U coiepx’aHue AUCIUTLIUHbI
«YpaBHeHUS] MATEMATHYECKOU (PUIUKN»
10 HAMPABJICHUIO MO OTOBKH
01.03.02 «Ilpukgagnasi MaTeMaTHKA U MHPOPMATHKAY

[Tpodunp

«HTeNIeKTyaIbHbIE CHCTEMbI YIIPABJIEHUS TPAHCIIOPTOM»

KBanudukanus BbIITyCKHHUKA:

Ilpunooscenue 1

(bakanasp)
ouHas popma oOydeHHs
['ox Habopa 2022/2024
Buabi yueOHoli padorsl,
- . DopmbI
2 | = & BKJIIOYAsl CAMOCTOSATEJIbHYI0 Buasbl camocrosiTe/1bHON padoThI ATTe-
2 o 3 PadoTy CTY1eHTOB, CrynenrToB
Paznen s 5} z U TPY/10€MKOCTh B Yacax craitiu
n/n © | =3 CP | KC
J | II/C | JIad C P K.P. | K.II. | PT'P | Pegepar | K/p | 9 | 3
YerBepThlii cemecTp
Pa3nes 1. TapmMoHnyeckuii aHaus.
[TocTranoBka OCHOBHOM 3a7auu T'apMOHH-
4yeckoro aHanusza. OpTOroHajIbHOCTb TpHU-
roHomerpudeckux (yHkuuid. Paznoxenue
B pin @Dypbe ¢GyHKIMA ¢ TepuosoM
1 | T=27r. ©opmynsl  kodpdunuenros | 4 1 2 2 3 +
@ypee. YcmoBua upuxne. Teopema o
Pa3IO0KUMOCTH TEPUOANYECKUX (DYHKIMH
B psn Dypee.
Bbinaua nepsoii yactu PI'P nmo psagam
Dypobe




Pag ®ypre miisi 4YETHBIX M HEYETHBIX
¢ynkuuid. Pasnoxenne B psag  Dypwe
GYHKIMA C  TPOU3BOJIBHBIM  IEPUOIOM.
OcCoOEHHOCTH DPA3JIOKEHHsI HETEPUOaNYe-
CKMX (YHKIUH, TMOHATHE HMX IEPUOINYC-
CKOTO MPOIOKCHUS.

[Ipumenenue psagoB Dypbe s pelICHUs
KpaeBbIX 3aJ1a4.

O606ménnbIit psaag Oypbe. OpToOHOPMUPO-
BaHHBIC CUCTEMBI (DYHKITUH.
CamocrositesibHas padora Nel (B ayau-
TOpUN) O psgam Dypobe

Pazpnen 2. Iudpepennuaibubie ypaBHe-
HHUA MaTeMaTH4yeckol ¢pu3nkn. OCHOB-
Hble NOHATHS U onpenenenus. Knaccudu-
Kalus JIMHEWHbIX 1uddepeHnanbHbIX
YPaBHEHUI C YaCTHBIMU ITPOU3BOIHBIMHU 2-
ro nopsifika. OCHOBHbIE YpaBHEHHs MaTe-
maTtuuecko ¢pusuku. IlocTanoBka kpae-
BBIX U HauaJbHO-KpPAeBbIX 3aj]1ay, (puznue-
CKHI CMBICJI HAYaJIbHBIX U TPAHUYHBIX
YCJIOBHUH.

Boigaua Bropoii yactu PI'P o ypaBHe-
HUSAM MATeMAaTH4YeCKOil PU3nuKHu

BriBO1 BOJTHOBOTO ypaBHEHUSI Ha TIPUMEPE
3aa4d O CBOOOIHBIX MAaJIbIX KOJICOAHUM
cTpyHbl. Pemenne omHOpoaHOTO THIIEPOO-
JIMYECKOTO YpaBHEHUS C OJHOPOJIHBIMHU
TPAaHUYHBIMU YCJIOBHSIMH METOJOM pasjie-
JICHUS NTEPEMEHHBIX.

du3zndeckoe UCTOIKOBAHNIE pEeICHUA

3aaa4u O COOCTBEHHBIX KOJICOAHHIX CTPYHBI.

Crostune BoHbI. [locTaHOBKA M penieHne
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3aJlavu O IMMPOJOJIbHBIX KOJIEOAHHIX CTCPIKHA

Pemenune HeonHOpoaHOro rumnepbonnye-
CKOTO YpPaBHEHHsS C OIHOPOJHBIMH Ipa-
HUYHBIMU YCJIOBUSMH METOJIOM pa3jioxe-
HUS 110 COOCTBEHHBIM (PYHKLUAM. 3a1a4a o
BBIHY)KJICHHBIX KOJICOAHUAX CTPYHBI IpHU
OTCYTCTBMM HAa4YaJIbHBIX BO3MYILECHUN

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

10

Pemenre OJHOPOIHOTO BOJHOBOTO YpaB-
HEHMs B KpyroBoi oOiactu. YpaBHEHHE U
¢bynkuun beccens. OcecummeTpraHbIE KO-
ne0aHusi KpyroBoil MEMOpaHHBI.

10

11

BeiBon  ypaBHEHHMS  TEIUIONPOBOAHOCTH
cTepxHs. Pelienne HadalbHO-KpaeBOM 3a-
Jadd JUis OJAHOPOJHOIO MapaboInYecKoro
YPaBHEHUS C OJHOPOJHBIMH TPaHUYHBIMU
YCIOBUSIMH METOJIOM pa3ZelICHHs Iepe-
MeHHBIX. Cllydall CTallMOHapHON HEOAHO-
POIHOCTH

11

12

Pemrenne HEOHOPOJHOTO ypaBHEHUs TeM-
JIOTIPOBOJTHOCTH CTEP>KHSI METOJIOM PasJio-
KEHHS TI0 COOCTBEHHBIM (DYHKITUSM OJHO-
pPOAHOM 3a/1a4u.

12

13

IlocraHoBKa KpaeBBIX 3adad A ypaBHeE-
Hua Jlammaca. @yHIaMeHTAIBHBIE pellle-
HUs ypaBHeHus Jlamiaca B mpocTpaHCTBE U
Ha IiockocT. Pemenus 3amaun upuxie
Ui ypaBHeHus Jlamaca B ciiydae LIMJIMH-
JTPUYECKON 1 chepruecKkoil CHMMETPUN

13

15




14

Pemenuie 3anaun J{upuxie mist ypaBHEHUS
Jlarutaca B mpsiMOYTOJIBHOM 00J7aCTH METO-
JIOM pa3ziesIeHus] NIePEMEHHBIX.

14

15

Pemenue 3amaun upuxmne uisi ypaBHEHMUsI
[lyaccona B mpsMOYyrojabHOM o0O01acTH B
JIBOMHBIX  TPUTOHOMETPUYECKHX  Psiax
dypbe

CamocrositesibHast padora Ne2 (B ayauTo-
pun)

15

16

VYpaBHenue I'enpMmroinsna. Pemenue B kpy-
roBoil obnactu. 3ajgadya Ha COOCTBEHHBIE
3HAYEHMsI C YCIOBHEM NEPHOJUYHOCTH

16

17

burapmonndeckoe ypaBHEHHE. Y paBHEHUE
Codu-Xepmen — Jlarpanxka. Pemenne Ha-
BbE 3314l 00 M3rude MapHUPHO ONEepTON
IUIACTUHBI B JIBOMHBIX TPUTOHOMETpHYE-
ckux psagax Pypee

17

18

KOHTpOHbHOC TCCTUPOBAHUC

18

(Dopma ammecmauuu

21

Bcero yacoB nmo gucuuninHe
B TPeThEM ceMecTpe

18

36

54

PI'P

caM.
pao.
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[Tpunoxenue 2

®OH/I OHEHOYHbBIX CPEJICTB
MO JUCHMILINHE

«YpaBHEeHHMSI MATEMATHYCCKON PUUKI

Hamnpasnenue noarotoku: 01.03.02 «[Ipukiannas maremarrka u uHOOpMATHKAY.
[Mpoduns: «MHTENIEKTYaIbHBIE CHCTEMBI YIIPABICHUS TPAHCIIOPTOM.
®dopma 00ydyeHUsI: OUHasl.

Kadenpa: «Marematnkay

1. MeToabl KOHTPOJISI M OLIECHUBAHUSA Pe3YJbTATOB 00y4YeHH s
JU1s KOHTPOJISL yCIIEeBaeMOCTH M KayecTBa OCBOCHUS AUCLUINUIMHBI HACTOSIILEH TporpaMMoi
[IPEyCMOTPEHBI CIIEAYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIEH ycrieBaeMOoCTH (TEKYLIUIl KOHTPOJIb);
- IPOMEKYTOYHAs aTTecTalus (3K3aMeH).

2. lllkaya ¥ KPUTEPHH OLICHUBAHUA Pe3yJIbTATOB 00y4YeHUS
®opma NPOMEKYTOYHOH ATTECTALMHU: IK3AMEeH

[TpomexxyrouHas arrectanus oOydaromuxcs B popMe 3K3aMeHa MPOBOAUTCS 10 pe3yJibTa-
TaM BBITMIOJHEHHS BCEX BUJIOB Y4eOHOU pabOThI, MPEAyCMOTPEHHBIX yYEOHBIM IUIAHOM MO JaHHOU
JTUCHUTIIMHE, TTPU 3TOM YYHUTBIBAIOTCS PE3YJIbTaThl TEKYIIETO KOHTPOJSl YCIEBAEMOCTH B TCUCHHE
cemectpa. OlleHKa CTENeHU JOCTI)KEHUS 00yJaloIUMUCS TUTAHUPYEMBIX Pe3yJIbTaTOB 00YUESHHS 110
JTUCIUTIIMHE MPOBOAUTCS MPEroaBaTeIeM, BEAYIIUM 3aHATHS 110 JUCIUILUIMHE METOIOM IKCIIEPT-
HOM oneHkH. [To uToram mMpoMexyTouHO# aTTeCTalluy MO AUCHUIUIMHE BBICTABISETCS OIICHKA «OT-
JIUYHO», «XOPOILI0Y», «YAOBIETBOPUTEIBHO» UIH «HEYIOBIETBOPUTEIHHOY.

Ixana oueHuBaHUA Onucanue

BrimonHeHs! Bce o0si3aTesIbHbIE YCJI0BHSI MOATOTOBKM CTY-
JAEHTA K INPOME:KYTOYHOM aTTeCTAalluH, INPEIyCMOTPEHHBIE
nporpaMMoil quctuIuinHbel. CTyIeHT I€MOHCTPUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB IT0OKA3aTENISAM, [IPUBEICHHBIM B
OtnuuHO TabynLax, onepupyeT NpuoOPEeTEHHbIMU 3HAHUSMH, YMEHUIMU,
HaBBIKAMH, IIPUMEHSET UX B CUTyalUsAX IOBBIIIEHHON CIOKHO-
ctu. [Ipu 3TOM MOTYT OBITH TOMYIIEHbI HE3HAYUTENbHbIE OLINO-
KM, HETOUHOCTH, 3aTPYAHEHUS IIPU NIEPEHOCE 3HAHUM U YMEHUMU
Ha HOBBIE, HECTAHIapTHBIE 3aJa4H.

BrimonHeHs! Bce o0si3aTesibHbIE YCJI0BHSI MOATOTOBKM CTY-
JAEHTA K INPOME:KYTOYHOHM aTTecTalli, NPEIyCMOTPEHHBIE
IporpamMmMon TuCHUIUIMHBL. CTYyIEeHT JEMOHCTPHUPYET COOTBET-
CTBHE 3HAHUU, YMEHUH, HABBIKOB IT0OKA3aTEJISIM, [IPUBEICHHBIM B
TabynLax, onepupyeT NpuoOpEeTEHHbIMU 3HAHUSMH, YMEHUSIMU,
HaBbIKaMH. B TO ke BpeMs IIpu OTBETE JAOIYCKAET HECyIle-
CTBEHHBIEC IOTPEIIHOCTH, 33Ja4d pEIIaeT C Helo4YeTaMH, He
BJIMSIFOIIMMU Ha OOIIMI X0/ PEeLIeHHUS.

Xoporo




BrimonHeHs! Bce 00si3aTesIbHbIE YCJI0BHSI NMOATOTOBKHM CTYy-
JAeHTa K INPOMEKYTOYHOM aTTeCTAllMH, IPEIyCMOTPEHHBIC
nporpaMMoil quciuIuinHbel. CTyIeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUH, HABBIKOB [IOKA3aTeNsIM, IPUBEACHHBIM B
TabIUIax, OTEPUPYeT MPUOOPETEHHBIMU 3HAHUSMH, YMEHUSIMH,

Y 10BIETBOPUTEIILHO HaBbIkaMu. Ho moka3piBaeT HernyOoKue 3HaHUS, IPU OTBETE HE
JIOMyCcKaeT rpyObIX OIMOOK WM IPOTHBOPEYHA, OJHAKO B
(bopMyIUpPOBaHUN OTBETa OTCYTCTBYET IOJIKHAsI CBSI3b MEXKIY
AQHAJIN30M, apryMEHTAalUel U BbIBOJIAMH, B PEIIEHUHU 33]a4 MO-
T'YT COJIepKaThCs rpyOble omuOKU. [ moayyeHus: mpaBUIbHO-
ro OTBETa TPEOYIOTCS YTOUHSIONINE BOTIPOCH.
He BbinonHEeHb! 00513aTe/IbHBIE YCJI0BHS MOATOTOBKH CTY/1€H-
Ta K NPOMEKYTOYHOH aTTecTallMu, NMPEAYCMOTPEHHBIE IPO-
rpamMmmoi gucuuiuiniel, UJIM cTygeHT AJeMOHCTpUpYET HEMOJI-
HOE COOTBETCTBHE 3HAHUN, YMEHHI, HABBIKOB MPUBEICHHBIM B
HeynosnerBopurensHo
TabynLax, AOMYCKAIOTCS 3HAUUTEIbHbIE OMIMOKH, MPOSBISETCS
OTCYTCTBHE 3HAHWIl, YMEHHII, HABBIKOB MO POy IMOKa3aTelei,
CTYJEHT UCHBITHIBAET 3HAUUTEIIbHBIE 3aTPYAHEHUS MPU ONEPU-
POBaHMM 3HAHUSIMU U YMEHUSMHU.
3. OnleHOYHBIE CPeACTBA
HaumenoBanue [IpencraBnenue one-
Ne Kparkas xapakTepucTrKa OLIEHOYHOTO
[y | OueHouHOro cpen- cpejicTBa HOYHOTO CpPE/ICTBA B
CTBa DdOC
1 Kontponbnas (ca- | CpenctBo mpoBepku yMeHui npumeHsth | KoHTponbHbIE 3a1a-
MOCTOSITEJIbHAS) [IOJIyYE€HHBIE 3HAHMS ISl pELIeHMs 3a4a4d | HUS
pabota OIIPEAEIIEHHOTO THIIA 110 TEME WM pa3Jie-
(KP) 1y
2 | PacuerHo- CpenctBo npoBepkn ymMeHMM npumeHsaTh | Kommiiekr  3aganuii
rpaduueckas pa- MOJIyYE€HHbIE 3HAHMS 10 3apaHee onpenae- | A BBITIOJTHEHU S
6ota JIEHHOW METOJUKE U1 PELIEHUs 3ajJad | pacuyeTHO-
(PTP) WIK 33J]aHUi 10 MOAYJII0 WIM AUCHU- | Tpadudeckoid paboThl
IUIVMHE B LIEJTIOM.
CpencTBo KOHTPOJIS,, OpraHU30BaHHOE Kak
crenuanbHas Oecefa IMeAaroruyeckoro
VcrHblii onpoc | pabOTHMKAa ¢ OOydaromMMCs Ha TEMBI, Bomnpocsl no
3 co0eceloBaHNE, | CBSI3aHHBIE C U3y4aeMOM IUCLUIUIMHOM, U TeMam/paszzenam
(YO) paccuMTaHHOE Ha BBIACHEHHE O0bema JIACTTUTLTAHBI
3HaHUI 00y4aromerocst o OnpeaeneHHo-
My paszJelny, TeMe, mpobiaeme U T.11.
CucremMa cTaHAapTU3MPOBAHHBIX 3a/1aHUH,
Tecr MIO3BOJISIIOIIAS aBTOMAaTU3HUPO-
4 Bapmuant tecta
(T) BaTh MPOLEAYPY MU3MEPEHUS YPOBHS 3HA-
HUI 1 yMeHHH 00yJaromerocs.
5 | Dx3ameHanuonHble | CpeAcTBO MPOBEPKU 3HAHWM, YMEHHH, | DK3aMeHallMOHHBIE
OuneTH HaBBIKOB. MOXKET BKJIIOYAaTh KOMIUIEKC | OMIIETHI
(3b) TEOPETHYECKUX BOIMPOCOB, 3ajad, MPAKTH-

YeCKUX 3aJIaHUH.
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3.1. Tekyuiuii KOHTPOJIb

OneHouHBIE CPEACTBA TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH BKJIIOYAIOT KOHTPOJIbHBIE BOIIPO-
Chbl M 3a/1aHus B (popMe OJIAHKOBOI'O TECTUPOBAHMS Ul KOHTPOJIS OCBOCHHUS OO0y4aroIMMUCS pas-
JIeJI0B TUCUHUILINHEL, ipueM PI'P.

Coaepixanue pacueTHO-TpaguuecKux padoThl.

Yacts 1. Paabl ®ypbe [Ipumenenne psgoB @ypbe K HHTETPUPOBAHUI0 00OBIKHOBEHHBIX
AU(ppepeHInaTbHBIX YPABHEHUI.

E€ kpatkoe conepxanue:

paznoxenue B psn Pypbe Heneproanveckon GpyHkimu Ha otpeske [—l, |]; npumenenue psaoB
@ypbe A pelIeHns KpaeBbIX 3aJa4; pas3iiokeHne B 0000mEHHbIHN psag Pypbe QyHKIMM Ha OTpe3Ke
[, 1]; Haxoxxnenne coOCTBEHHBIX (YHKIMIA MapabOIMYecKOro, rHIepOOTMYECKOr0o WK AIUIMITH-
YECKOT'0 YPaBHEHHS;

PacuerHo-rpadguyeckas padora Ne 1.
Yacrp 2. PemieHne ypapHeHUil MaTeMaTH4ecKoil pu3uku.

E€ xpaTkoe conepxaHue:

[Toctpoenue pemenuii B Buzae o0oOmeHHOro psaa dypbe OJHOPOAHOIO M HEOJAHOPOIHOTO
ypaBHEHHI MapaboIMYecKoro, THIepOOTMYECKOT0 M AILTUITUYECKOTO TUTIOB C Pa3IMYHBIMU BapH-
aHTaMM KPaeBbIX yCIOBHH.

TecToBOE 3a1aHHE
M0 JUCHUIUIMHE «Y pABHEHUSI MATEMATHYECKOH (PU3UKH»

BAPUAHT
3AJIAHHUE 1
Jlns pynxiuu T (X) ¢ nepuogom T =4 cnipaBenyinBo paBeHCTBO
BAPUAHTBI OTBETOB: 1) f(x/4)=f(x) 2) f(4x)=f(x)
3) f(x+4)="1(x) 4 f(x+2)=1(x).
3AJIAHUE 2

VkaxuTe QYHKIHH C TIEPUOJOM | = 2 W3 NEpeUrCIEHHbIX HHKE.
BAPUAHTBI OTBETOB:

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

Kakas u3 nepeuncieHHbIX HIDKE (DYHKIIMN OMUCHIBAET TApMOHHYECKHE He3aTyXawlue Kkojaebanus?
VKaKKTe CMBICH apameTpos: A, @, Q.

BAPUAHTBI OTBETOB: 1) f(X) = Acos(w X+ @)
2) f(X)=Allwx+¢) 3) f(X)=Awx+p) 4 f(X)=Awx+e).
3AJTAHME 4

dynximsa T (X) npu X €[0, 277] u eé nepuonuyeckoe npojomKeHNe OKA3aHbI HA PUCYHKE
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N

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

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

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°+ S (a, cosnx+h, sinnx)  4) f(x):a—2°+ §1bnsin nx.
n=

n=1

3AJAHHUE 5

Jlana ¢ynkmus T (X) =2X2, Xe[-I,1]. Torma xosdpdurment b, pasnoxenus Qynxuum
f(X) Bpsn @ypse pasen

| OtBer ‘ ‘
3AJIAHHE 6
Pasnoxuts B psag Oypse pynxumo T (X) = {_1 P L=x ’
1  npu 0<x<1.
| OtBer ‘ ‘
3AJJAHHUE 7

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

3AJIAHME 8

K kakomy Tumy oTHOocHUTCcs JUHEHHOE nAudQepeHnanbHOe ypaBHEHUE B YAaCTHBIX MPOM3BOAHBIX
BTOPOTO MOPAIKA

2 2 2
6a lzj+8 ou +8a L;+8_u+28_u+3u:0?
OX oxoy oy OX

| OtBer | |
3AJIAHUE 9
d%u 4 0% _
VpaBHeHue P =10 Py (u(x,t)[m]; 0<x<I, t>0) onuceisaer mainsie cBOGOHBIE
X

norepeyHble Konebanusi cTpyHbl. KOHIBI CTpyHBI 3aKperuieHbl HenoABMKHO. Haliiure ocHOBHYIO
gactoty @ [1/cex] cobersennbix konebaunuit ctpynsl, eciu amuna crpysst | =50 .

| OtBer | |

3AJTAHUE 10

. 2 2
Haiinute koddduiment temneparyponposonsoctd &~ [M° [ cex] B ypaBHEHHH TEIONPOBOIHO-
CTH CTEPKHS

2
a_“:aza_;‘, (0<x<l, t=0),
ot OX
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ecmu kod(duument teronposoanoctu Matepuana K =50 [oic/(m - epaod - cex) , ynenvnas ten-

noemkocts  C=500/rc/(ke - 2pad),  ynmenbHas — WIOTHOCTH — MaTepuana  CTEPIKHS
p =7000 k2 / u°

| Otger | |
3AJAHHUE 11

OOmmee pelieHue HavyaJIbHO — KPaeBOW 3ajaudl Ul OZHOPOJHOTO YPAaBHEHHsS T'MIEPOOINYECKOro
TUIA

2 2
OU_229U (0<x<l, t>0)

B
U(O,t) = 07 U(I,t) = O, U(X,O) = f (X), 8ug:,0)

=o(X)

7zatj n;zx
|

n
umeer Bua  U(X,t) = Z(A] cosTﬂa+ B, sin o sin —

rac An n Bn - IIPOU3BOJIbHBIC ITOCTOAHHBIC!

| |

A = g] f (X)sin n—ﬂxdx, B, = ij(p(x)sin N ix.
lo I Nz o |

Sanumute perienne 3agaun npu a=4, 1=2, f(x)=1 ¢@(x)=0.

| OtBer ‘ ‘

3AJJAHHUE 12

o’u . 0%
JlaHO HEOTHOPOTHOE BOJTHOBOE YpaBHEHUE o 16; + f(X,t) mpu OJHOPOIHBIX IPAHUYHBIX

HavYaJIbHBIX YCJIOBUAX

u(0,t) =u(8,t)=0, u(x,o>=%=o.

HaiinuTe (C TOYHOCTBIO O MHOKHTENSI) COOCTBEHHBIE (DYHKLIUU 33/1a4H.
| OTtBer \
3AJIAHHE 13

OO1iiee penieHrne HayallbHO — KpaeBOM 3a/1a4uM JJi1 OJJHOPOJIHOTO YpaBHEHHUS MapaboIMuecKoro TH-
na

%“:aZZTL;, 0<x<l, t>0) u(0,t)=0, u(l,t)=0, u(x,0)= f(x)

(E)zt . Nzx A

UMEET BUJ ux,t)y=>Ae " sin R rae . - TPOM3BONIbHAs TOCTOSIHHAs
n=1

|
A = IEI f (x)sin %dx. Banummte pemenue 3anaun npu a=11=1 f(x) =1.
0

| OtBer |
3AJJAHUE 14
JlaHO OJHOPOJHOE YpaBHEHHE TEIIONPOBOJHOCTH CTEPHKHS
N _2%U  (0<x<l, t>0).
ot OX
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Ha «xoHmax crepkHsS 3agaHbl I[IOCTOSHHBIE W  PA3JIMYHBIE HEHYJEBbIC TEMIIEPATYypPHI
u(0,t) =15, u(Lt)=25, nauansnoe ycnosue: U(X,0) = 20X +5.

[onGepure HoByto pyukuuio V(X,1), ceasannyio ¢ uckomoit pynxiumeit U(X,t) Tak, urobb s
He€ TpaHUYHBIC YCIOBUS CTAIHM OJHOPOJAHBIMHU. Kakoil BUI MpUMET MPU 3TOM HadyalbHOE YCIOBHE

v(x,0) ?

| Otser ‘
3AJJAHHUE 15
o’u 0%
O6mee pemenue 3anaun Jupuxie 11 ypaBHenus Jlammaca PVl + W =0
X

npamoyroisHoit obnacty D:0<x<a, 0<y<Db, npu onHOpoaHBIX rpaHUYHBIX YCIOBHAX HA
BepTuKaTbHBIX croponax obmactu U(0,y) =0, u(a,y)=0

A U,(x)

D

0 \N\U | (X) a x

® nz(b—vy) nayl. nm( , na\"
umeer B U(X,Y) =2 | a,sh +b,sh sin sh ,
n=1] a a a a

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

Haitnure 3nauenue ¢pynkuuu U(X, Y) B nentpe obmactu mpu a =6, b =4, ecrm

X n 0<x<3,
U,(x) = w . Uy (x)=0.
6-X mpu 3<X<6,

| OtBer |

KoMmiexkT 3aganuii 1J19 BBINOJIHEHUSA
pacueTrHo-rpadpuyeckux pador (PI'P)
110 AUCITUIIJIINHE

yDaBHeHI/IH MaTeMaTUYEeCKOM (1)I/I3I/IKI/I
(HaMMEHOBaHKE UCIUILTUHBI)

Bapuant Nel
1. Paznoxute QyHKIHIO

0 mpu -3<x<0
y=492x/3 mpu 0<x<3/2
0 mpu 3/2<x<3
B psan Dypse:
- IOCTPOUTH IpaduK 3aJaHHON (PYHKIIMM Ha OTpe3Ke e€ omnpeaeIeHHs;
- BBIUUCIIUTH KO3 UIMeHTsl e€ psaa Dypbe;
- 3anucath psag Oypee nms 3anaHHON QYHKIHH;
- MIOCTPOUTH rpauK MoIydeHHOTo psia Pyphbe Ha OTpe3Ke onpeaeNeHus 3aJaHHON QYHKIUH.
2. B Buge psina @ypobe HaiiTi pemenue Y = Y(X) KpaeBoi 3a1a4n
y"'=q(x), (0<x<3), y(0)=0, y(3)=0,

rae ((X) — orpaHuueHHas, KyCOuHO-HenpepbiBHas Ha otpeske [0, 3] dyHkus
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_J2x/3 mpm 0<x<3/2
971 0 mpum 3/2<x<3,

. Paznoxxuth pyHkumio Yy = X/2 Ha otpe3ke 0 < X < 2 B 0000mEnHBIN psag Dypbe MO CUCTEME Op-
TOTOHAJBHBIX Ha 3TOM OTpe3Ke (QPYHKIUI, B Ka4eCTBE KOTOPHIX B35ATh COOCTBEHHBIC (DYHKITHH
3aJauu Ha COOCTBEHHbIE 3HAYCHUS

o'+ XPp=0, (0<x<2, 120), ¢(0)=0, ¢(2)=0,

IIPEIBAPUTENILHO MPOBEPUB UX HA KBAJAPATUUHYIO0 HHTETPUPYEMOCTh U OPTOTOHAJIIBHOCTb.
. Haiitu pemienue U = u(X, t) HayaapbHO-KpacBoOil 3aa4u JUisi THIIEPOOIUYECKOTO YPaBHEHUS

o’u 0%

—=9—-, (0<x<3 t20),

ot? o ox? ( )

X mpu 0<x<3/2, 6u(x,0)
u(0,t)=u(3,t)=0, u(x,0)= ——=0.
0H=uBY (x0) {3—X mpu 3/2<x<3, ot

. Haiitu perrenue U = U(X, t) Ha4aIbHO-KpaeBOW 3aa4uM JUIsl MapaboInIecKOro ypaBHEHHUS B BUJIC
0006mménHOTrO psina ypbe
ou o%u }
—=16—+(2-x)e", (0<x<2, t>0),

ot o
u(0,t) =0, %:o, u(x,0) = 0.

Bapunant Ned

. Paznoxute GpyHkuuio
0 mpm -4<x<0
y=<Xx/2 mpu 0<x<2
3—-X mpu 2<x<4
B psan Dypee:
- IOCTPOUTH IpaduK 3adaHHON (PYHKIIMH Ha OTpe3Ke e€ onpeaeIeHs;
- BBIUUCIUTH KO3 uimeHTs! € psiaa Oypobe;
- 3anucatb psax Oypbe A 3a1aHHON (QYHKINU;
- IOCTPOUTH rpaduk noiaydeHHoro psjia Oypee Ha OTpe3Ke orpeiesIeHus 3alaHHON (HYHKIIHH.
. B Buzne psina @ypoe Haiiti pemenue y = Y(X) KpaeBoi 3a1a4n

y'=qa(x), (0<x<4), y(0)=0, y(4)=0,
rae g(X) — orpaHHYeHHas, KyCOYHO-HenpepbiBHast Ha otpeske [0, 4] dyHKuuns
_Jx/2 mpm 0<x<2
q_{3—x mpn 2<x<4.

. Paznoxurs pyHkuio Yy =X — 1 Ha orpeske 0 <X <2 B 0000mEHHBIN psag Dypbe MO cucreMe
OpPTOTOHAJIBHBIX Ha 3TOM OTpe3Ke (YHKIMI, B KaueCTBE KOTOPHIX B3ATh COOCTBEHHBIE (DYHKIIMH
3aJ1a4 Ha COOCTBEHHBIEC 3HAYEHUS

o'+ Pp=0, (0<x<2, 1>0), ¢0)=0, ¢(2)=0,

MIPEABAPUTENLHO IPOBEPUB UX HA KBAAPATUYHYIO HHTErPUPYEMOCTh X OPTOrOHAJIBHOCTb.
. Haiitu perrenune U = u(X, t) HagaapHO-KpaeBoOit 3a1aun A1 MapaboIMIecKOro ypaBHEHHUS

ou o%u
bl et

=R, (0x<2 t20),
X

u(0,t) =0, GG =0, u(x,0)=2x
OX

B BUJIe 00001EHHOTO psina Dyphe.
. Haiitu perrenune U = u(X, t) HagaapbHO-KpaeBO# 3a1a4u 1 THIIEPOOTUYECKOTO YPaBHCHHUS
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2 2
OU _OU  a_x)sin2t, (0<x<1 t>0),

o oxd
ou(x,0)

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

OrneHka «OTIMYHOY» BhICTaBisgeTcs cryneHTy 3a 90 — 100% npaBUIIbHBIX OTBETOB,
OLIEHKA «XOPOILIOY» - 32 HE MeHee 75% MpaBUIIbHBIX OTBETOB,;

OILICHKA «YJOBJIETBOPUTEIHLHO» - 32 HE MeHee 50-60% mpaBUIbLHBIX OTBETOB;
OLIEHKA «HEYJOBJIETBOPUTEIILHOY - 32 MeHee 50 % MpaBUIIbHBIX OTBETOB.

Jlis mpoBeseHUsT TEKYLIEr0 KOHTPOJS 3HAHWW CTYJCHTOB B JUCTAaHIMOHHOM (opmarte B

pazpabotanHoM Kadeapoit «MaTemaTukay OHJIAHH-KYpCe HMMEIOTCS MPOMEKYTOUYHBIC (IMPOOHBIC)
KOHTPOJIbHBIE paOOTHI.

3.2. IIpoMesKyTOUHAS ATTECTALUSA

[TpomesxyTouHas aTTecTanus - (9K3aMeH) MPOBOIUTCS TI0 OMiIeTaM B YCTHOU (opMme.
Bpems a1 noAroToBKM OTBETA Ha BOIPOCH! He Oosiee 45 MuH.

buner BKIItO9aeT TeopeTHUECKU BOIIPOC U 3aJa4H.

KommiekTsl 9K3aMeHallMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTemaTukay.
TunoBble BApHAHTHI ONJI€TOB MPUJIATAIOTCS.

A .

2O 0N W

11.
12.
13.
14.
15.

16.
17.

0.

KommiekT Bonnpocos

Bomnpocs! no psagam ®ypbe

Jaiite onpeneneHre OCHOBHONH TPUTOHOMETPHUYECKOW CUCTEMBI ()yHKITHIA.
TpuroHoMeTpudeCKHe CHHYChl M KOCHHYCHI OPTOTOHAJIBHBI Ha MpoMexyTke [—7, 7], ec-

Kak craBuTcs OcHOBHas 3ajjJaua TapMOHMYECKOTO aHajau3a ?

Banummre psag Oypoe ag Gyaxnuii ¢ mepuogom 1 = 277,

VYcenosus upuxie.

Chopmynupyiite TeopeMy 0 pa3nokUMOCTH (ByHKUUU B psia Dypre.

Banmmmre pag Pypee a1 yeTHBIX QyHKIUIA ¢ mepuogom 1 = 277 .

Banummte pag Pypee 1 HeueTHBIX (GyHKIui ¢ mepuogom 1 = 277 .

Barmmmre psag Oypse 11 GyHKIME ¢ pou3BoabHEIM neprogom 1 = 2I.

3anumute psag Oypbe it 4eTHBIX (PYHKIUN C TPOU3BOJIIBHBIM MIEPUOIOM

T=2I

BanummTe psa Oypbe IS HeYeTHBIX (DYHKIHMIA ¢ TpOoM3BOILHBIM lepuogom | = 2l.

Kax ocymecTBnsiercs: paznoxkenue B psaj Oypbe HENEPUOANIECKUX PYHKITANA?

Kaxk ocyrmiectrisieTcs pasnoxenue B psjg Oypbe GyHKIHA, 3a1aHHbIX Ha naTepBase (0, 1), uer-
HBIM 00pa3om?

Kak ocymectrisiercst paznoxenue B psan @ypbe dyHkuumii, 3aaannbix Ha uHTepBae (0, I), He-
YETHBIM 00pa3zom?

Jaiite onpenenenue o6obmenHoro psaga Oypee. 3anummre GopMylny Ui OMpPENeIeHUs KO-
s durmenToB o6ob6menHoro psga Oypne.

Cucrema ¢yHKIUI Ha3bIBACTCS OPTOHOPMUPOBAHHOM, €CITHU. ... ..v'eeeeen....

[Ipumenenue psimoB Dypre K perIeHUI0 KpaeBbIX 3a1a4 i OOBIKHOBEHHBIX AU epeHIn-
QNBHBIX YPaBHEHUU.

Bonpockl 1o ypaBHeHUIM MaTeMaTH4YeCKO Ppu3uku
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1. Knaccuduxamus ypaBHEHHIH MaTeMaTHYECKOW (PU3UKH.

2. llepeuncnure OCHOBHbIE ypaBHEHMs MaTEMAaTU4ECKOM (PU3MKM U 3a7a4M, K HUM IIPUBOASILNE.

3. BBIBOA OJJHOPOAHOTO BOJIHOBOTO YPAaBHEHMS Ha MPUMEPE 3a7audl O MaJIbIX COOCTBEHHBIX KOJIe-
OaHUSAX CTPYHbI, OCHOBHBIE IOMYIIIEHUS.

4. TlocTaHoBKa HayaJbHO-KpPAeBOW 3aJ1auM JUIsl OJHOPOIAHOIO BOJIHOBOTO  YpaBHEHHMS.

5. Pemienue oHOPOIHOrO BOJHOBOT'O YPAaBHEHHMSI METOIOM pa3zeieHHs EPEMEHHBIX.

6. @uznuecKoe MCTOIKOBAHUE PEIICHUS 33/Ja4M O MaJbIX CBOOOJHBIX KOJEOAaHUSX CTPYHBI KO-
HEeuHBIX pazMepoB. Ctosune BoaHbl. COOCTBEHHBIE YaCTOThI KOJICOAHUN CTPYHBI.

7. TlocraHoBKa 3a7auu O MPOAOJBHBIX KOJeOaHUAX cTepxHs. OnpeneneHrue CKOPOCTH pacIpo-
CTpaHEHUs IPOJOJIbHBIX BOJIH B MaTepHaIE.

8. OcecummeTpuuHbIe COOCTBEHHBIE KOJICOAHUSI KPYTOBOI MEMOpPAHBI.

9. Vpasuenue u ¢pynknuu beccens.

10. IlocTaHoBKa 3a7auu O BBIHY)KJICHHBIX KOJEOAHHUSIX CTPYHBI IIPU OTCYTCTBMM HAYaJIbHBIX BO3-
MYIIECHUMN.

11. PemieHrie HEOJHOPOAHOTO BOJHOBOI'O YPAaBHEHHS METOJOM PAa3lIOKEHHUS MO COOCTBEHHBIM
byHKIHIAM.

12. PemieHrie HEOJHOPOJHOTO BOJHOBOTO YPAaBHEHHUS NPU HEOJHOPOJHBIX HAYAIBHBIX YCIOBHUSX
(pH HATMYMK HavaJIbHBIX BO3MYIIECHUH).

13. Pemenne Ha4aabHO-KPAEBOM 3a/a4M Ul BOJHOBOTO YpaBHEHHS NMPU HEOAHOPOIHBIX T'paHHY-
HBIX ycJIOBHsIX. Penykius o0ueit kpaeBoii 3a1auu.

14. BbiBox ypaBHEHHUS TEIUIONPOBOJAHOCTH CTEPIKHSL.

15. IlocTaHoBKa HaYaJIbHO-KPAeBOM 3a/1a4M [yl OJHOPOAHOTO YpaBHEHHs TEIUIOIPOBOJHOCTH.

16. Pemenre 0THOPOTHOTO YPaBHEHUS TETJIONPOBOIHOCTH METOJIOM Pa3/ICICHNUs TIEPEMEHHBIX.

17. PemieHrie OAHOPOAHOTO YpPaBHEHMs TEIUIONPOBOAHOCTU I Ciyd4asl CTAllMOHAPHOM HEOJIHO-
POJHOCTH.

18. PemieHre HEOJHOPOJHOIO YpaBHEHHUS TEIUIONPOBOJAHOCTU METOJIOM PA3JIOKEHHs IO CO0O0-
CTBEHHBIM (DYHKLIUSM.

19. VYpasnenue Jlamnaca. 3anuck B pa3IuuHBIX cHUCTeMax KoopAuHat. [locTaHoBKa KpaeBbIX 3a7ay
s ypaBHeHus Jlanaca.

20. Pemienne 3amaum Jupuxusie ans ypaBHeHHs Jlamiaca B MpsIMOYroibHOM 00JacTH METOAOM
pazzieNneHns MepeMEeHHbIX (U1 pa3IMYHbIX KOMOWHALUN TPAaHUYHBIX YCIOBHIL).

21. Pemenne 3anaum Jupuxie ans ypaBHeHus Jlamiaca B IpsIMOYrOJdbHOM OOJIACTH € MOMOIIBIO
JIBOMHOTO TPUTOHOMETPHUUYECKOTO psija Pypee.

22. Pemenune 3anauu Jupuxne s ypaBHeHus IlyaccoHa B mpsMOyronbHO#M oOiactu.

23. YpaeHenue [enpmroinbna. Permenwe 3amadun Ha COOCTBEHHBIC 3HAYCHUS JUISI OJHOPOJIHOTO
ypaBHeHMs [ 'enbMrosiblia B IpsIMOYTOJIbHON 00JIaCTH.

24. Pemenue ypaBHeHHs [ enpMroiblia B KPYroBoil 00JacTH METOJIOM pa3zeiieHHus TepEMEHHBIX.
[TocTaHoBKa 3a7jauu Ha COOCTBEHHbIE 3HAYEHHUS C YCIOBHEM EPUOIUYHOCTH.

25. burapmonudeckoe ypaBHeHue. Pemenne HaBbe 3amaunm 00 m3rnbe MIapHUPHO OMEPTOW IuIa-
CTHHBI.

TunosBbie BapuaHThI OUJIETOB
10 TUCLIMIUINHE «Y paBHEHUS MaTeMaTH4YeCKOH (PU3MKHN»
MUWHHUCTEPCTBO HAYKHU 1 BBICHIEI'O OFPA3OBAHUA
POCCHUMCKOU ®EJIEPALTUN
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEX/JIEHUE BbICHIEI'O ObPA3OBAHIA
«MOCKOBCKHUM MOJJUTEXHUYECKA YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)
@DaxynpTeT 0a30BBIX KOMIETEHITHH, kadenpa «MaremaTruka»
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Jucuummna  «YPaBHEHHS MaTEMaTHICCKON (HU3UKIY
Kypc 2, cemectp 4

3K3AMEHAIIMOHHBIN BUWIET

1. PemieHue ypaBHEHUS MaJlbIX MOMEPEUYHBIX KOJICOAHUN CTPYHBI METOAOM pa3jeieHUs mepe-

MCHHBIX.
2. dyHnaMeHTaNbHBIC pelleHus ypaBHeHus Jlamaca B MPOCTpaHCTBE M HA TUIOCKOCTH. Perenne

3amaun Jupuxie ans ypaBHenus Jlamiaca B cirydae cepuueckoil CHMMETpHUH.

d%u
3. Pemmth HavanbHO - KPaeByIo 3a1a4y i QF,
X
u(0.t)=0; u(5,t)=15; u(x,0)=3.
4. Paznoxute B psaa Oypse yernbiM o6pazom Ha untepsane (0;3) dynxuuio
f(x)=3-x

YTBepxkaeHo Ha 3acenannu Kadenpsl MareMaTuku « 03» 05 2022 r., mporokon Ne 10

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

MUHUCTEPCTBO HAYKU U BBICUIET'O OBPA3OBAHUS
POCCUIICKOI ®EJIEPAIINN
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXEHUE BBICILIEI'O OBPASOBAHUS
«MOCKOBCKHUI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI ITIOJIUTEX)

®daxynpTeT 0a30BHIX KOMIICTCHIIHH, kadenpa «MaremaTukay
Jlucuuniuna Y paBHEHHS MATEMAaTHIECKON (PU3HKI»
Kypc 2, cemectp 3

3K3AMEHAILIMOHHBIN BUJIET

1. PemeHne HEOIHOPOAHOTO BOJHOBOI'O YPAaBHEHMS NPH OJHOPOIHBIX I'PAHMYHBIX U HAYAJIBHBIX YCIJIO-
BUSIX METOJIOM PA3JIOKEHHUS 110 COOCTBEHHBIM (DYHKLIUSIM.
2. YpaHenwue Jlamaca u ero 3anuch B pa3IMYHBIX CHCTEMax KoopanHaT. [locTaHOBKa KpaeBbIX 33134 JUis
ypaBHenus Jlamnaca.
au o4
3. Pemnth HAYAIBHO - KPaeByo 3a1auy — =2—,
ot ox?
u(0.t)=5; u(2,t)=12; u(x,0)=2-x.
4. Haiitu pemeHune KpaeBoii 3a1auu:
v ) , _ -2 npu 0<x<1/2,
y© =a(x), YO =y@D=y"(0)=y'@®)=0 qX {2 npu 1/2<x<1

B BUjE psna Oypee.
YTBepxkaeHo Ha 3acenannn kadeapsl Matematuku « 03» 05 2022 r., mporokoi Ne 10

W.o. 3aB. kadenpoit H.B. BacunbeBa / /

Jlns mpoBeaeHHs] TPOMEKYTOUHOTO KOHTPOJISl 3HAHUN CTYAEHTOB B JAMCTAHIIMOHHOM (op-
MaTe B pazpaboraHHOM Kadenpoit «MaTemaTuka» OHJIAH-Kypce «YpaBHEHHs MaTeMaTHYecKOu
(GU3UKN» HMeeTCs UTOTOBBIN TECT.
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