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1. Henn, 3a1a4n ¥ NJIAHUPYeMble pe3yJIbTaThbl 00y4eHusl 10
AUCUHMIIUHE

K OCHOBHBIM yeis.m OCBOCHUS JUCIUIUIMHBL « Y paBHEHHSI MaTeMaTHYECKON (PU3UKI» CleyeT
OTHECTH:

- BOCIIUTaHHE y CTYJICHTOB O0IIEil MaTeMaTUYeCKON KyJIbTYpHI;

- mproOpeTeHre CTyACHTaMU UIIMPOKOT0 Kpyra MaTeMaTHUeCKUX 3HAHUN, yMEHHUI U HABBIKOB;

- pa3BUTHE CIIOCOOHOCTHU CTYZCHTOB K MHIYKTUBHOMY U J€TYKTHUBHOMY MBIIIICHHIO HAPSITY
C pa3BUTHEM MaTeMaTH4YE€CKOW MHTYULINU;

- YMEHHE CTYJCHTaMH Pa3BUBATh HABBIKUA CAaMOCTOSATEIILHOTO U3Y4YEHUs yueOHOM U HayqHOMH
JUTEpaTyphl, COJEprKalleil MaTeMaTHUYeCKHe CBEJICHUS U Pe3yJIbTaThl;

- TOATOTOBKY CTYAEGHTOB K JESITEIbHOCTH B COOTBETCTBUH C KBaJTHU(PHKAIIMOHHON
XapaKTepUCTHKON OakanaBpa M0 HAIpaBJIEHUIO, B TOM uncie GopMUpoBaHHE YMEHHI UCIIOIb30BATh
OCBOCHHbIE MATEMAaTUYECKHE METO/IbI B TPO(PECCHOHATBHON IEATEIIEHOCTH.

- IOJrOTOBKY BBICOKOKBaJM(UIIMPOBAHHBIX KaIpOB, BOCTPEOOBAHHBIX B YCIOBUAX HU(POBOMH
TYpOYJIEHTHOCTH U BBICOKMX TE€XHOJOTMYECKUX PUCKOB COBPEMEHHON II(PPOBOI 3KOHOMHUKH.

K ocHOBHBIM 3adauam OCBOEHMSI NUCUUIUIMHBI «YpPaBHEHUS MaTEeMaTHUECKON (U3UKI»
CJIelyeT OTHECTH:

- OCBOEHHE CTYJEHTaMH OCHOBHBIX IOHATHUH, METOJIOB, (GOPMUPYIOIIUX OOIIYIO
MaTeMaTHYECKYIO MOATOTOBKY, HEOOXOIMMYIO JUIsl YCIICIIHOTO PEeIICHHs TPUKIIAAHbIX 3a/ay;

- (¢opMHpOBaHKHE y CTyJIeHTa TpeOyemMoro Habopa KOMIETCHIMH, COOTBETCTBYIOIIMX €T0
HaIpaBJICHUIO NOJATOTOBKU U 00ECIIEUHNBAIOINX €r0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPY/a.

OOyueHnue 1o JTUCHUIUIMHE «Y PaBHEHUS MaTeMaTU4ecKol (PU3UKM» HAIPaBICHO HAa (OPMHUPOBAHUE
y oOyyatomuxcsi cienyromux komnereHuuid B coorBerctBUM ¢ DI'OC 15.03.03 (ypoBeHb
OakanaBpuaTa) 1o HampasieHu0 noarotoBku 15.03.03 IlpukianHas MexaHHKa, YTBEPKAEHHBIM
npukazoM Muno6puayku Poccun ot 09.08.2021 Ne729:

Koa v HaumMeHoBaHue KOMIIeTCHIINI NHauKaTopbl 10CTHIKEHU S
KOMIIETEHIIHH
OIIK-1. CnocoGeH npuMeHsTh NOIIK-1.1 ITpumeHsieT eCTECTBEHHOHAYYHBIE
€CTECTBEHHOHAYYHbBIC U OOILIEHHKEHEPHBIC ¥ OOIICHH)KEHEPHBIC 3HAHUS
3HaHUsI, METOIbl MaTeMaTuueckoro ananus3a u | MOIIK-1.2 [IpumensieT MeTo b1
MOJICJIMPOBAHUSA B MPOdeCCUOHATHHOM MaTeMaTUYeCKOr0 aHaJIh3a U MOJICTUPOBAHUS
JEITEIbHOCTU B Ipo(heCCHOHAILHON NEATEIbHOCTH
2. MecT0 TUCUMIVIMHBI B CTPYKTYpPe 00pa30BaTeJIbHOH NMPOrpaMMbl

JlucuumiamHa OTHOCHTCS K oOsi3arenbHOM dactu Onmoka bl: Moayne «MartemaTudeckue u
€CTECTBEHHO-HAYYHbIE JUCITUTUTHHBDY.
JucrtumnauHa 6a3upyeTcst Ha CIeAYIOIINX, TPOUICHHBIX TUCIUILINHAX:

- TuHelHas anredpa;

- MaTeMaTH4eCKUH aHaju3;

- muddepeHnraIbHbIe ypaBHEHHS U KOMIICKCHBIN aHAIN3.
JuctuniauHa «YpaBHEHUS MaTEeMaTHYECKOHW (PU3MKW» JIOTHYECKH CBS3aHA C TMOCIEAYIOIIMMH
IACIATUIMHAMU:
B obazamenvrnon vacmu:

- (husuka;

- COIIPOTHUBJICHHE MAaTEPHAJIOB;

- aHaJWTHYECKasl JUHAMHKA W TeOpHs KOJIeOaHuli;

- METOJI KOHEUHBIX DJIEMEHTOB;



- muddepeHmaIbHbIe YpaBHEHUS U KOMIUICKCHBIN aHaJIN3;

- OCHOBEI BapUallMOHHOT'O HCYHCJIICHUA.

B uacmu, ¢hopmupyemou yuacmuuxkamu o6pazoeamenbHublX OMHOUEHUN.!

- TEOpUs yIPYIrOCTH;

- OCHOBBbI (I)I/IBI/IKI/I MMPOYHOCTU U MCXAHUKH PA3PYLICHUS;
- III/I(i)pOBI)Ie TEXHOJIOTHH BBIYUCITUTCIIEHOM MaTCMAaTHKU,

- yCTOﬁQHBOCTL MCXaHHUYCCKUX CUCTEM,

- TUHAMMKa MalllvH;
- OCHOBBI a3pOTUAPOYIIPYTOCTH;

- MEXaHHNKa KOMIIO3UTHBIX KOHCTPYKHHﬁ;

- CTPOUTCIJIbHAA MCXaHUKA MalllH.

B uacmu snexmuesnbix OucuunﬂuH:

- UYUCJICHHBIC MCTO/BbI;

- 3JIEMEHTbl MATEMaTUYECKOTO MOAEIUPOBaHUS (PU3HUUECKUX MPOIIECCOB.
- (hu3uYecKH HeNMMHeHas MeXaHuKa 1e(hOpMUPYyEMOro TBEPIOTo Tea.

3. CTpyKkTypa u cogepkaHue JUCHMILIMHBI

OO61as TpyA0eMKOCTh AUCHUIUIHHBI COCTaBISET 3 3a4eTHbIE eMuHUIBI - 108 yacos.

3.1. Buasbl yueOHO# padoTHI M TPYA0EMKOCTh

n/n Buna yueoHo# padoThl Koauuecrso Cemectp 4
4acoB
AyIMTOpPHBbIE 3aHATHS 54 54
B ToMm umcre:
Jlexiuu 18 18
1.
CeMuHapcKue/mpakTHIECKHUE 3aHATHS 36 36
2.
JlaGopaTopHbIe 3aHATHS - -
CamocTosiTesbHasi paéora 54 54
IIpoMekyTOUHAS aTTeCTAIUS
JK3aMEH D C)
Hroro 108 108

3.2. TemaTn4yeckuil IJIaH U3YYeHUS TUCITUIITHMHBI

TpyaoeMKoOCTb, 4ac

AyauTopHasi padoTra

C I Camoc
Ne Pa3gennl/TeMbI B eMHH/ap JIaGopa PaKT | rosite
ce CKHE nyecka
n/n TACHUILTNHBI Jlek TOPHBIE JbHAA
To MpaKTHie P
1115071 3aHSITH pador
CKHC q moaror a
3aHATUS OBKa
Pa3zgea 1. 'apMoHuYecKuii aHAIN3.
1 e p 24 4 8 0 0 12
Tema 1.
1 Ny 7 2 2 0 0 3
ITocTanoBka OCHOBHOH 3a7a4u




rapMOHHUYECKOTO aHaJIn3a.
OpTOroHAIBHOCTH

TPUTOHOMETPUIECKUX (GYyHKIMHA.
Paznoxenue B psg ®@ypre pyHKIHH C
IepHOIOM I=2p DopMybI

kodpduuuentoB  Dyppe.  YcioBus
Hupuxne. Teopema 0 paszinoKUMOCTH
nepuoaudeckux pyHkmii B psix Oypeoe.
Boinaua nepsoii yactu PI'P no
psigam Oypbe

Tema 2.

Psn ®@ypbe 11 4eTHBIX M HEYETHBIX
¢byuknmii. Paznoxkenue B psag Oypbe
(GYHKIUH ¢ IPOU3BOJIBLHBIM ITEPHUOIOM.
Oco0eHHOCTH Pa3I0KEHHS
HENEPUOANYECKUX (PYHKIIHHA, TOHSITHE
UX NEPUOIUYECKOTO MPOIOJIKEHHUSL.

Tewma 3.
[Ipumenenue psanos Oypee 1is
pelieHust KpaeBbIX 3ajad.

Tema 4.

O000mEHHBIH pan Dypee.
OpTOHOPMUPOBAHHBIE CHUCTEMBI
(byHKIMH.

CamocTrosiTesbHast padora Nel (B
ayauropun) no psinam Oypbe

Paznen 2. Inddepennuanbubie
YPaBHEHUSI MATEeMATHYeCKOil
bu3uKu.

81

14

28

39

Tema 1.

OCHOBHBIE TIOHATHUS U ONIPENEICHUS.
Knaccudukanms TuHeHHBIX

g depeHInanTbHbIX YpaBHEHHI ¢
YaCTHBIMU MPOU3BOJAHBIMU 2-TO
nopsiaka. OCHOBHbIE YpaBHEHUS
MaTemaTudeckoit pusuku. [loctanoBKa
KOPPEKTHBIX KPAaeBbIX U HaYaIbHO-
KpaeBbIX 3a7a4, PU3NUECKUI CMBICT
HAYaJIbHBIX U TPAHUYHBIX YCIIOBHM.
Boinaya Bropoii yvactu PI'P o
YPABHECHHMAM MaTeMaTH4YeCKOM
pusuxu

YpaBHeHHsI THNIEPOOJIMYECKOT0 THIIA

29

10

15

Tewma 2.

BbIBO/I BOJTHOBOTO YpaBHEHHS Ha
pUMepe 3a7aur 0 CBOOOTHBIX MaJIbIX
KoJIe0aHUsAX CTpyHBI. Pemenue
OJJHOPOJHOT'O TUIEPOOINIECKOTO
YPaBHEHUS C OJTHOPOJHBIMHU
IrpaHU4YHBIMHA YCIIOBUAMH MCTOAOM
pa3fesIeHus] NEPEMEHHBIX.




Tema 2 (mponoyxeHue).
Ou3nyecKoe NCTOIKOBAHUE PELICHUS
3a/1a4¥ 0 COOCTBEHHBIX KOJIECOAHUSIX
ctpyHbl. CTosiune BoJiHbI. [locTaHOBKa U
PCIICHUC 3a/]d4r O MPOAOJIBbHBIX
KOJICOAHUSAX CTEPIKHS

10

Tema 3.

Pemenue HeogHOPOAHOTO
TUIEepOOTUIECKOTO YPaBHEHUS C
OJIHOPOJIHBIMU TPAHUYHBIMH YCIIOBUSIMHU
METOJIOM Pa3NIoKEHUs IO COOCTBEHHBIM
GbyskIusaM. 3amada 0 BBIHYKICHHBIX
KOJIEOaHUSAX CTPYHBI IPU OTCYTCTBUH
Ha4YaJIbHBIX BO3MYIICHUN

11

3amaya 0 BEIHYXICHHBIX KOJICOaHUIX
CTPYHBI C Y4ETOM HavyaJbHBIX
BO3MYyIleHUU. Penykuus o61eit
HavyallbHO-KPaeBOH 3a7auu AJs
HEOJJHOPOJAHOTO TUIEPOOINIECKOTO
YpaBHEHUS C HEOJTHOPOIHBIMHU
KpPaeBbIMH YCIOBHUSIMHU.

12

Tema 4.

Pemenvie 0 fTHOPOHOTO BOJTHOBOTO
ypaBHEHUS B KPYTOBOM 00JIACTH.
VYpasaenue u pyHKIUN beccens.
OcecuMMeTpUYHBIC KOJICOAHUS
KPYroBOii MEMOpAaHB.I.

13

YpaBHeHHsI TApa60JTHYECKOro THIIA

12

14

Tema 1.

BbIBOZ ypaBHEHHS TEIIONPOBOAHOCTH
cTepkHs. Pellenne HadaabHO-KpaeBoi
3aJ1a4M JUIsl OJHOPOJHOTO
napaboIMYeCcKOr0 YPaBHEHUS C
OJTHOPOJHBIMH I'PAHUYHBIMH
YCIIOBUSIMU METOJIOM pa3JeJIeHUs
nepeMeHHbIX. Ciryuall cTallMOHapHON
HEOJHOPOAHOCTHU

15

Tewma 2.

Pemenue HeoqHOPOAHOTO YpaBHEHUS
TEIJIONPOBOJHOCTH CTEPHKHS METOAOM
pa3oXeHus IO COOCTBEHHBIM
GYHKIUSIM OJTHOPOJIHOM 3a/1a4H.

16

YDaBHeHPlH AJJIUIITHYCCKOI0 THIIA

31

10

15

17

Tema 1.

ITocTaHOBKA KpaeBbIX 3a1a4 IS
ypaBHeHus Jlamnaca.
@DyHIaMEHTAIIBHBIE PEILICHUS
ypaBHeHuUs Jlaruiaca B IpocTpaHCTBE U
Ha IUIOCKOCTH. PemieHns 3anaun
Hupuxne nia ypasHeHus Jlamiaca B
Clly4dae MWIMHIAPUYECKOU U
chepHruecKoii CHMMETPUU




Tema 2.

Pemenue 3amaun Jupuxmne pis
18 | ypaBHeHus Jlamiaca B IpsAMOYTOJIBHOM 5 0 2 3
00J1aCTH METOJIOM Pa3/ICICHHS
MIePEMEHHBIX.

Pemenue 3aJa4u Hupuxie I

ypaBHeHus1 [lyaccoHa B mpsMOyroJibHOM

oOJactu B JIBOMHBIX

TpUTOHOMETpHUUECKUX psanax Oypre
CamocTrosiTesbHast padora Ne2 (B
ayJIMTOPHUH)

19

Tewma 3.

VYpaBuenue ['enbmronsua. Pemenne B
20 | xpyroBoii o6iacTu. 3agadya Ha 5 0 2 3
COOCTBEHHBIE 3HAUYEHUS C YCIOBHEM
MEePUOINYHOCTH

Tema 4.

burapmonunveckoe ypaBHEHUE.
VYpaBHeHue Codu-XKepmen —
21 | Jlarpamxa. Pemenne HaBbe 3amaum o0 7 2 2 3
n3rude MIAPHUPHO OMEPTON TUIACTHHBI
B JIBOMHBIX TPUTOHOMETPUUYECKHUX Psaax
Dypbe

(=]
o
(98]

21 | KoHTpOoIbHOE TECTUPOBAHUE 2 0 2

Hroro | 108 18 36 0 0 54

3.3. Copep:xanue pa3aesioB IUCHHILUIHHbI

BBenenune
Hpe,Z[MeT, 3aJauu Hu COI[ep)KaHI/IG JAUCIIUITIINHBI. OCHOBHBIC OTallbl paBBI/ITI/ISI JOUCIHUIIJIINHBI.
CtpykTypa Kypca, €ro MECTO U pOJib B IMMOJATOTOBKE CIEIUATIUCTA, CBA3b C APYTUMHU TUCIUIIIIMHAMH.

Pasnen 1. F'apMoHnyeckuii aHAIM3.

Ilenp u3yueHus paszgena — MOATOTOBKAa HEOOXOJUMOTO0 MaTeMaTHYecKOro ammapaTta ajis
pelIeHNs ypaBHEHUN MaTeMaTHUECKON (PU3UKH.

Tema 1. IlocTaHOBKa OCHOBHOM 3a/layd TapMOHHUYECKOro aHaiu3a. OpTOroHaJbHOCTh
TpUrOHOMeTpHUYecKkuX (yHKImMiA. Pasnoxemue B panm Pypee Qymkmmit ¢ mepuomom [ =2P
®dopmynsl ko3 dunmentoB ypre. Yenosus Aupuxie. Teopema o pa3ioKUMOCTH TEPUOTUISCKUX
¢bynkuuii B pag Oypee.

Tema 2. Paznuunbie BapuaHThl pa3nokeHus QyHKOui B psag Pypre. PasnokeHus yeTHBIX U
HEYEeTHbIX (QYHKIUH, (YHKUMH C OpOU3BOJIBHBIM MepuogoM. (OCOOEHHOCTH Pa3sIoKEHUS
HENepUOINUECKUX (DYHKIMNA, TOHATHE UX NEPUOTUIECKOTO MPOIOKEHHS.

Tema 3. [Ipumenenue psgoB Oypwe i pelIeHUsT KpaeBbIX 3aj1ay.

Tema 4. O600ménHbIN psig Pypre. OpTOHOPMHUPOBAHHBIE CHCTEMBI (DYHKIIHH.

Paznen 2. YpaBHeHusi MaTeMaTHYeCKOM (PU3UKH

Tema 1. OcHoBHBIE MOHATHUS U onpenenenus. Kinaccudukarus muHeiHbIX qud depeHmanTbHbIX
YPaBHEHUN € YAaCTHBIMU MPOU3BOAHBIMHU 2-TO mopsiaka. OCHOBHbIE YPaBHEHHUs MAaTeMaTHYECKOM
¢usuku. [TocTaHOBKAa KOPPEKTHBIX KPAEBBIX M HAYAIHHO-KPAEBBIX 3a7a4 IS HUX, UX (DU3NUECKU
CMBICIL.

Tema 2. YpaBHeHus runepOonmdeckoro Tuma. BbIBOJ BOJTHOBOrO ypaBHEHHs. Pemienue
OJTHOPOJTHOTO THUTIEPOOTUYECKOTO YPaBHEHHUS C OJTHOPOJHBIMU T'PAHUYHBIMHU YCIOBHSIMHU METOIOM

8




pa3feneHus MEepPeMEHHBIX. 3aJayd O MajbIX CBOOOJHBIX KOJEOAHUSX CTPYHBI, O TMPOJIOJIBHBIX
KOJICOAHUSAX CTEPHKHSL.

Tema 3. Pemenue HEOTHOPOJHOTO TI'MNEPOOINYECKOIO YpaBHEHHS C OJHOPOIAHBIMU
I'PAaHUYHBIMU YCIOBHSMU METOJIOM PA3JIOKEHHUS 110 COOCTBEHHBIM (PYHKLIUSAM OJHOPOJIHON 3a/lauH.
3agaya O BBIHY)KJCHHBIX KOJIEOAHUSAX CTPYHBI IPU OTCYTCTBUM HayalbHBIX BO3MYILEHUH U IpU
HEOJHOPOAHBIX HAYaJbHBIX YCIOBHSX. Pemykmus oO0med HadalbHO-KpaeBOW 3amadd JJis
HEOJHOPOAHOTO THIIEPOOIMUECKOTO YPaBHEHUS K 3a/1aue C OJHOPOAHBIMU IPAHUYHBIMH YCIIOBUSIMH.

Tema 4. Pemienne oJHOPOJHOTO BOJHOBOTO YPaBHEHMsI B KPYroBoW oOiacTu. YpaBHEHHE U
¢ynkuuu beccens. OcecumMmeTpuyHbIe KoJeOaHUsI KpyroBOH MEMOpPaHHBI.

Tema 5. YpaBHeHus runepOoaryeckoro Tumna. BeIBoJ ypaBHEHHS TEMIONPOBOIHOCTH CTEPIKHS.
Pemenuss HayanbHO-KpaeBbIX 3a4ad AJI OJHOPOJIHOrO MapabOJIMYEeCKOro ypaBHEHUS METOJOM
paznenenus nepeMeHHbIX. Ciyuyail cTalluOHapHON HEOAHOPOJHOCTH.

Tema 6. Peniennst HauaabHO-KPACBBIX 33124 JIJIs1 HEOJHOPOIHOTO MapaboINIECKOro ypaBHEHUS
C OJJTHOPOJIHBIMM CMELIaHHBIMU T'PAaHUYHBIMH YCIIOBUSMHU.

Tema 7. IlocTanoBKa KpaeBbIX 3a1ad ais ypaBHeHus Jlamnaca. @yHnaMeHTanbHble PEILICHUS
ypaBuenus Jlamaca. Pemenue 3anaun dupuxie mist ypaBHeHus Jlammaca B mpsMOyToIbHOM 007acTh
JUI pa3iIMYHBIX BApUAHTOB T'PAaHUYHBIX YCJIOBUM. PerieHne HEOINHOPOAHOIO 3JUIMINTHYECKOIO
YPaBHEHHUs C OJHOPOJHBIMHU I'PaHMYHBIMM yCJIOBUSAMU. Pemenne 3anaun [{upuxie Ui ypaBHEHHA
[Tyaccona B mpsIMOYTOJIbHOM 00J1aCTH B IBOMHBIX TPUTOHOMETPUIECKUX psiax Dypre.

Tema 8. Ypasuenue ['enbmronsia. Pemenue B kpyroBoil oGmactu. 3agaya Ha COOCTBEHHBIE
3HAQYEHUsSI C YCIOBUEM MEpUOJNYHOCTU. burapmonuyeckoe ypaBHeHue. Pemenue Hasbe
HEOJHOPOJAHOTO OUTapMOHUYECKOT0 ypaBHEHHUS — 331a4a 00 U3rude mapHUPHO ONEPTOH IIIACTUHBI.

3.4. TemaTuka NpakKTHYeCKUX 3aHATHH 110 JUCHUIINHE
«YpaBHeHHs MaTeMaTH4YeCKO# GusuKm»

Ne Tema 3ansaTHA

/1

1 Paznoxenne B psan @ypbe YETHBIX M HEUYETHBIX MEPHOANYECKUX (YHKIUN C MEPHOIAOM
I=2p

2 Paznoxenue B pag Pypbe GyHKIUH ¢ TPOU3BOJIBLHBIM EPUOIOM.

3 [Ipumenenune psgoB @ypbe K peHIeHHIO KpaeBbIX 3a7ad Uil OOBIKHOBEHHBIX

audpepeHIMATbHBIX YPaBHCHHH.

4 KoHnTpoabHOE TecTupoBaHue 1o psjgam Dypee.

5 Pemenne 3amay 0 MajbIX CBOOOJHBIX IONEPEUHBIX KOJICOAHUSAX CTPYHBI KOHEUHBIX
Pa3MepoB IIPU Pa3JIMYHbIX HAYAJIBHBIX BO3MYILCHHUSX.

6 Pemrenue 3a1aun 0 MaJIbIX CBOOOIHBIX IIPOJI0JIBHBIX KOJICOAHHUIX YIPYTOro CTEPIKHSI.

7 Pemienne HEOMHOPOIHOTO BOJIHOBOTO YPAaBHEHHS C OJHOPOJIHBIMU T'PaHUYHBIMU
YCIIOBUSIMU METOJIOM PA3JIOKCHHSI TIO COOCTBEHHBIM (DYHKITUSM IIPHU PATUIHBIX BHEITHIX
BO3JIEUCTBUIX.

8 Pemenue 3ala4d O BbIHYKIACHHBIX KOJICOaHHIX CTPYHbBI C Y4YCTOM Ha4YaJIbHBIX
BOSMYH_[CHI/Iﬁ Pa3JIUIHOro THIIA.

KontposibHast paboTa o ypaBHEHUSIM THIEPOOTHMUECKOTO THIIA.

10 Pemenue HaanBHO-KpaeBOﬁ 3alavuu IJik OJTHOPOAHOTO Hapa60JII/I‘{eCKOl"O YpaBHCHU C
OOAHOPOJHBIMU I'PAHUYHBIMHA YCIIOBUAMHA MCTOAOM pa3aCiICHUA IICPEMCHHBIX. Cnyqaﬁ
CTaHHOHapHOfI HCOOHOPOOHOCTH.

11 | Pemenue oqHOPOAHOTO YpaBHEHHSI TEIUIONPOBOJHOCTH CTEPKHS JUISl CITydast
CTallMOHAPHOU HEOAHOPOJHOCTH.

12 | Pemenre HECOAHOPOAHOT'O YPABHEHHUS TEIJIOMPOBOJIHOCTH CTEPIKHSI.

13 | KonTpoapHas paboTa 110 ypaBHEHHSIM MapadoJIMYeCKOro THIIA.

14 | Pemrenne 3amaun Jlupuxie mist ypaBHeHus Jlamiaca B mpsiMOYToJIbHON 00J1aCTH METOJIOM
pazJieJIeHus] IEPEeMEHHBIX JUIsl pa3HbIX BAPUAHTOB TPAHUYHBIX YCIOBHM.
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Pemenue 3anaun Jupuxie qis ypaBHeHus Jlarmiaca B mpsMOYTOJIbHOM 00JIACTH METOOM
pa3feneHus NepeMEHHbIX JJIsl pa3HbIX BAPUAHTOB I'PAHUYHBIX YCIOBUH (IIPOAOIKEHHE).

16

[IpuMeHeHne MABOMHBIX TPUTOHOMETPUYECKUX PSAJOB K PEIICHUI0 HEOTHOPOIAHOTO
ypaBHeHus Jlamnaca B mpsMOYToJbHON 001aCcTH.

17

O030pHOE MPAKTHYCCKOE 3aHATHE.

18

KOHTpOHLHOC TCCTHUPOBAHHUC.

4, YuebHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0ecriedeHue

4.1. HopmaTusHbie 10kyMeHTHI M1 'OCTHI

OI'OC 15.03.03. «IIpuxnagnas mexanukay. 2021. [Ipukaz Muno6pnayku Poccun ot 09.08.2021
Ne729.

AkageMudeckuid y4yeOHBIM TIUIaH 1o HampaBieHuto mnoarotoBku: 15.03.03 Ilpuxnamgnas
Mexanuka. [Ipoduns: [IporpammupoBanue u nudpoBbie TEXHOJIOTUU B TUHAMHUKE U IPOYHOCTH.
®opma 00yueHus — ounas. 2026.

Vka3 Ilpesunenra Poccuiickoit ®enepaunn ot 01.12.2016 Ne 642 «Crparernn Hay4dHO-
TEXHOJIOTHYecKoro passutusa Poccuiickoit denepanum.

IIpuka3 MunucrepcrBa obpasoBanusi 1 Hayku Poccuiickoit ®eneparnun ot 23.08.2017 Ne 816
«O0  ytBepxkaenun  [lopsinka  mpuUMEHEHUS  OpraHM3alMsIMHM,  OCYLIECTBIISIFOIIMMHU
00pa30BaTeNbHYIO JIeATENBbHOCTD, 3JIEKTPOHHOTO0 00Y4YEHNUs, IUCTAaHIIMOHHBIX 00pPa30BaTEbHBIX
TEXHOJIOTHH MpU peanu3aiy 00pa3oBaTeIbHbIX IPOTPaAMM).

4.2. OcHOBHAs JIUTEPATYypa

Munocues, B. b. Kypc marematuku /Ui TEXHUYECKUX BBICIIMX Y4eOHBIX 3aBelIeHUil: yueOHoe
nocodue / B. b. Munocues, H. A. bepkos, B. I'. 3y6koB. — 2-e u3a., ucnp. — Caunkr-IletepOypr:
Jlanb, 2022 — YacTts 3: luddepeHunanpHble ypaBHEHUS. Y paBHEHUSI MaTeMaTUYECKON QU3UKH.
Teopus ontumuzanuu — 2022. — 528 ¢. — ISBN 978-5-8114-1560-1. — TekcT: 21€KTPOHHBIN
// Jlanb: anexkTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/211358
Kapuesckuii, M. M. YpaBHeHust MaTeMatuueckoil ¢pu3uku. JlonogHUTENbHbIE TJ1aBbl | yueOHOe
nocobue s By3oB / M. M. Kapuesckuiti, M. ®. IlaBmoBa. — 3-e¢ u3x., crep. — CaHKT-
[letepOypr : Jlanb, 2025. — 276 ¢. — ISBN 978-5-507-53516-3. — TekcT : 31eKTpOHHBIH //
Jlans : anextpoHHO-OMOMMoTeyHas cuctemMa. — URL: https://e.lanbook.com/book/489359 (nata
obpamienus: 18.06.2026). — Pexxum octyna: i aBTOPU3. MOJIb30BATENEH.

4.3. lonosiHUTEILHAS JIUTEPATYypa

. EmenbsnoB, B. M. VpaBHeHuss maremaTuueckoi (Gu3uku. IIpakTHKyM MO pelIeHHIO 3aaay :

yueOHoe nmocobue ais By30B / B. M. Emenbsinos, E. A. Peibakuna. — 5-e usn., crep. — CaHKT-
[TetepOypr : Jlanp, 2025. — 216 c. — ISBN 978-5-507-50979-9. — TekcT : 31eKTpOHHBIN //
Jlansb : snextpoHHO-OMOMMoTeyHas cuctema. — URL: https://e.lanbook.com/book/496322 (narta
obpamtenus: 18.06.2026). — Pexxum noctyna: it aBTOPU3. MOIb30BATEIEH.

4.4. DuekTpoHHBbIE 00pa3oBaTeIbHbIC PECYPChI

[IpoBeneHue 3aHATHIA W aTTECTAllMii BO3MOXXHO B JUCTAaHIIMOHHOM (opmare C NPUMEHEHHEM
CHCTEMBl JUCTAaHIMOHHOTO oOydeHus yHuBepcurera (CJO-LMS) Ha ocHOBe pa3paboTaHHOTO
kadenpoi «MaTemaTuka» JIEKTPOHHOTO 00pazoBaTesibHOTO pecypea (DOP):

YpaBHEeHHS] MAaTeMaTHIECKOM https://online.mospolytech.ru/course/view.php?1d=3313
(bu3uKH
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Pazpabortannsrit JOP BKItOYaeT UTOTOBBIN TECTHI.
[Mopsimox mpoBeneHus pabOT B AMCTAHIIMOHHOM ¢opMaTe YCTAaHABIMBACTCS OTACIbHBIMU
pacropspKeHUSIMU TTPOPEKTOpa Mo yueOHOM paboTe W/WiTu IIEHTPOM y4eOHO-METOINYECKON pabOTHI.

Kaxnapiii cTymeHT obOecrieueH HHIWBUAYyabHBIM HEOTPAHHYEHHBIM JOCTYIOM K 3JIEKTPOHHOMN

OMOIMOTEKE MOCKOBCKOI'O ITOJIUTEXA

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

WuTepHeT-pecypchl  BKIIIOYAIOT  y4EOHO-METOJMUECKUE MaTepuaibl B OJJICKTPOHHOM BHJE,

TpeJicTaBICHHbBIE Ha caliTe mospolytech.ru B pasnene: «LleHTp MaTeMaTH4eCcKOT0 00Opa30BaHUSDY

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

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

[Tone3ubie yueOHO-METOAMYECKUE U MHPOPMAITMOHHBIC MaTePHAJIbl IPEACTABICHBI Ha calTax:
http.://fexponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeyenp pecypcoB MHPOPMALMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTu «HTepHeT» i OCBOCHUS

TUCIUTLIINHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/InneH3uoHHOEe U CBOOOIHO pacnpocrpaHsieMo€e nNnporpaMmmMHO¢E o0ecreueHue

Ne| HammenoBanue | Paszpabotumk I10 JlocTynHOCTB Ccpuika Ha Enunelii peectp
(npaBooOanarens | (JUIEH3UOHHOE, POCCHICKHUX TIPOTpaMM IS
) CBOOOHO OBM u B/ (npu Hamu4mn)
pacrpocTpaHsIeMoe
)
1 | Astra Linux [ OOO JInen3nonnoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase _1d=9540
ACTPA" 36
2 [ MoitOduc OO0 "HOBBIE JInneH3noHHoOE https://reestr.digital.eov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOTU" 75

4.6. CoBpemeHnHble npodeccHoOHANBbHBIE 0a3bI JAHHBIX M HHPOPMALIMOHHBbIEC
CIPABOYHbIE CHCTEMBI

Ilepeyens pecypcoB cetn UHTepHET, 1OCTYNHBIX /ISl OCBOCHUS] AUCHHUIIJINHBI:

HaumenoBanue Ccbliika Ha pecypc HoctynmHocTh

NudpopManmoHHO-CIIPABOYHBbIE CHCTEMbI

. HoctynHa B cetn
Stack Overflow }ri‘i‘;ps.//stackoverﬂow.co WuTepuer 6e3

OTpaHUYCHUIN

WNudopmanmonnsie pecypcesl Cetn

http: . Itant.
Koncynrastllmoc p:// www.consultant.ru | JlocTymHO

[Toptan ®enepanbHbIX

FOCY IAPCTBEHHBIX http://www.fgosvo.ru. HoctymHo

11


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://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://exponenta.ru
http://www.i-exam.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

00pa3oBaTeNbHBIX CTaHIaPTOB
BbICILIEr0 00pa3oBaHUs

J1eKTPOHHO-0UOJINOTEYHbIE€ CHCTEMBI

Jlanb https://e.lanbook.com/ JocTymHa B cetn
WutepHer 6e3
OTpaHUYCHUIN

IPR Books https://www.iprbookshop | [locTynHa B cetn
ru/ Wutepuer 6e3
OTpaHUYCHUIN

IIpodeccnonanbubie 0a3b1 JAHHBIX

baza naHHBIX Hay4HOM http://www.elibrary.ru Hoctynno
ANEKTPOHHOU OMOTNOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | JocTymHo

noJuTeMaTHIecKas peepaTuBHO-
oubnuorpaduyueckas u
HayKOMETpHYeCKas
(6bubmmomeTpuueckas) 6a3a JaHHBIX

5. MarepuajibHO-TeXHH4YeCKO0e o0ecredeHue JUCHUIIINHbI

MarepuanbHO — TeXHHYecKas 0a3a yHHMBepcHTeTa 00ecreuyMBaeT NMpOBEIEeHUE BCEX BUIOB
3aH$ITI/II>'I, IpeaAyCMOTPECHHBIX y‘Ie6HI)IM IJIaHOM, U COOTBETCTBYCT JleﬁCTBYIOIHI/IM CaHUTAapHBIM H
IIPOTUBONOXKAPHBIM NPAaBUIaM U HOPMaM.

Kadenpa «Marematuka» He pacrosnaraet COOCTBEHHBIM ay TUTOPHBIM (DOHIOM U UCTIOJIb3YET
yueOHbIe ay TUTOpUU U3 0011ero GoHaa yHUBEPCUTETA.

HpI/I H€O6XOI[I/IMOCTI/I AJId TIPOBEACHU A MHTCPAKTUBHBIX ITPAKTHYCCKUX 3aHATHI HCIIOJIB3YIOTCA
KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA.

6. MeToauyeckue peKOMeH AU

6.1. Meroanueckne peKOMeHAALNH 1JIsl PENoAaBaTe A
10 OPraHu3anuu 00y4eHust

IIpexxne Bcero, cienyer oOpaTUTb BHMMAHHUE CTYJEHTOB Ha TO, YTO IPAKTUYECKH BECH
M3y4aeMblii MMM MaTepHail ABJIACTCS U HUX HOBBIM, HE M3y4YaBIIUMCS HH B IIPOrpaMMeE CpEeIHEH
LIKOJIbI, HU B KJIACCUUECKUX pa3/iesiax BHICIIEH MaTeMAaTUKU Ha NepBoM Kypce. OJIHAaKO OH BIIOJIHE
MOJKET OBbITh YCIIEIIHO U3yUY€H, €CIIM CTYACHTHI Oy 1y T MOCEIaTh 3aHATHSI, CBOEBPEMEHHO BBIIIOIHSTh
JIOMAIIIHUE 3a/1aHUs U TI0JI30BATHCS (IIPU HEOOXOIMMOCTH) CUCTEMOH IUIAHOBBIX KOHCYJIBTAIMH B
TE€YEHHUE KAXKIOr0 CEMECTPA.

Bomeamue B kypc psasl @ypbe U ypaBHEHUS MaTeMAaTHUECKOH (PU3UKU MPAKTHUECKU UMEIOT
OYEHb IIMPOKOE PACIPOCTPAHEHHE AJIA PELICHHUS Pa3HOTO pOJa €CTECTBEHHOHAY4YHBIX 3anad. Mx
OCBOCHME MOMOXKET CTY/ACHTaM YCIEUIHO MPUMEHITh HAKOIUICHHBIE 3HAHUA B MPO(GECCHOHATBEHON
JEATEIBHOCTH.
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http://www.elibrary.ru
http://webofscience.com

HeobOxomumo ¢ camMoro Havana 3aHSATHA PEKOMEHIOBATh CTYJIEHTaM OCHOBHYIO H
JIOTIOJTHUTEIBHYIO JIUTEPATYpPy, @ B KOHIIE CEMeCTpa JIaTh CIHCOK BOIPOCOB IS TOJTOTOBKH K
9K3aMEHY.

Ha mepBom 3aHSTHH 1O JUCITUTUIMHE 00s3aTEIBHO TPOMH(POPMUPOBATH CTYICHTOB O BUJE U
(hopMe TpOMEKYTOUHOM aTTECTAINH 110 TUCIUIUIMHE, CPOKaX €€ MPOBEICHUS, YCIOBUAX JOMyCcKa K
MPOMEXKYTOUHOU aTTECTAIlMU, TPUMEHIEMBIX BHIaX MTPOMEKYTOUHOTO KOHTPOJIA.

CooOpakeHusi U peKOMEHAAlUU, IPUBEACHHEIE B 1. 9 pabodeli mporpamMmbl sl CTYJEHTOB,
JOJDKHBI  OBITH YE€TKO COPMYIHPOBAHBI M M3JOKEHBl MMEHHO TPErojaBaTeiieM Ha JICKIUAX,
MPAKTUYECKUX 3aHATUSAX U KOHCYJbTALUAX.

N3noxenne TEOPETUYECKOTO MaTepuaia OJDKHO COMPOBOXKIATHCS WLTIOCTPATUBHBIMU
MpUMepaMu, TIIATEIBHO OTOOpAaHHBIMU MperojaBaTelieM TaK, YTOObl TEXHUYECKUE TPYAHOCTH U
BBIKJIAIKM TIPH PEIICHUHM 3aJa4l HE OTBJCKaIW OT TJIABHOTO: OCMBICICHUS HACH U CYTH
npuMeHseMbIx MeToJloB. Crneayer Bcerja yKa3blBaTh MPUMEPhl MPAKTUUECKOTO TMPUMEHEHUS
PacCMOTPEHHBIX Ha 3aHATHUSIX ypaBHEHUHN U HOpMYII.

[IpakTudeckue 3aHATHS JOJDKHBI OBITh OPraHW30BaHBI MpEmoAaBaTelieM TakKuM 00pa3om,
9TOOBI  OCTaBajJOCh BpeMsS HAa TNEPUOJUYECKOE BBIMOJTHEHHE CTYJACHTAMH  HEOOJBIION
CaMOCTOSITENIbHOM paObOThI B ayAUTOPUU IJIs TPOBEPKU YCBOCHUS U3TI0KEHHOTO MaTepHaa.

[IpenomaBaTenp, BeaymMid MPAKTUYECKHE 3aHITHS, TOJDKEH COTJIaCOBBIBaTH Y4EOHO —
TEMaTUYECKH TIJ1aH 3aHATHH C JIEKTOPOM, UCTIOJIb30BaTh €AUHYIO CUCTEMY 0003HAUYCHUH.

[IpenomaBaTento ciemayer MOOMBATHCSA CUCTEMATHUYECKOW HEMPEPHIBHON pabOTHI CTY/IEHTOB
B TE€YCHHE CEMEeCTpa, HeOOXOIMMO BBIABIATH CHIIBHBIX CTYJACHTOB U NPUBIEKATh UX K HAYYHOU
pabote, K Y4YacTHIO B Pa3HOTO pOJa OJUMIHAAAX W CTYJACHUYECKHMX HAYYHO-TEXHUYECKUX
KOH(MEepeHIHIX U KOHKypCax.

CTyaeHT A0KEH OIIyIIaTh 3aMHTEPECOBAHHOCTH MIPETO1aBaATENs B TOCTHKEHUU KOHEUYHOTO
pe3ynbTara: B mpuoOpeTeHnH 00y4JaronMMUCs MPOYHBIX 3HAHUHN, YMEHUH U BIa/IeHUs] HAKOTIICHHOM
nHpopManmen s pereHus 3a1a4d B IpoPeCCHOHAIIBHON e TETbHOCTH.

6.1.1. Oopa3oBaTe/ibHbIE TEXHOJIOTHH

[IpoBenenne 3aHATHI W aTTecTalMii BO3MOXHO B JMCTAaHIMOHHOM (opMaTe C NpPUMEHEHHEM
CHUCTEMBI TUCTaHIIMOHHOTO 00yueHus: yHuBepcuteta (C1O-LMS) Ha ocHOBe pa3paboTaHHOTO
kadenpoii «MaTtemaTHKay 3JIEKTPOHHOTO oOpa3oBaTenbHOrO pecypca (DOP) mo BceM pasnenam
nporpamMMmsl (cM. 1. 4.4).

[Topsimox mpoBeneHus: paboT B JUCTAaHIIMOHHOM (hopMaTe YyCTaHABIMBAETCS OTACITHHBIMHU
pacnopsKeHUSIMH IIPOPEKTOpa Mo yueOHOM paboTe U/UiIu LIEHTPOM y4eOHO-METOINYeCKOi paboThlI.

6.2. MeToanueckue yKa3aHus sl 00y4AKOIIUXCS 10 0CBOCHUIO
AUCHUNTHHBI

ITpuMeHeHHe KITacCUYecKOro MeToa pelIeHus JMHEHHBIX TU(QpepeHIHaIbHbIX YPaBHEHUI
B YAaCTHBIX NMPOU3BOJAHBIX (M3yUYEHUE TAKUX YPABHEHMH BTOPOrO MOPSAJIKA M COCTABISAET MPEAMET
MaTeMaTU4ecKoil (u3MkM) — MeToAa pas3/ieleHus MNEePEeMEHHBIX IMPEAINoJaraeT MCIOJIb30BaHHUE
TPUTOHOMETPUUECKUX Ps110B Pypbe (0OAMHAPHBIX U ABOMHBIX). TOT pa3/ieN He U3J1arajics CTyAeHTaM
Ha MEpPBOM Kypce NpH U3Y4YeHHUH IUCUUILIMHBI «MaremaTnueckuil ananus». [losTromy usyuenue
Kypca ypaBHEHHI MaTeMaTH4eCKOi (PM3MKM HAUMHAETCS C OCHOB TAPMOHUYECKOT0 aHAJIN3a — TEOPUU
psanos Oypee.

B stom paszzmene kypca cienyer oOpaTuTh BHHUMAaHUE Ha 3aMeyaTelIbHYI0 OCOOEHHOCTH
TPUTOHOMETPUYECKHX CUHYCOB U KOCUHYCOB — UX OPTOrOHAJIbHOCTh, 3HAaTh YCJIOBUS Pa3i0KUMOCTH
¢byskuuu B psag Oypee, 4eTKO paszanyaTh pa3IndHbIe Caydanu pa3ioKuMocTH pyHKImH B psix Dypbe
B 3aBMCHMOCTH OT BHJa (PYHKILIMH, OT MHTEpBaJa, Ha KOTOPOM OHa omnpeaeseHa. [lonae3sHo mpu sTom
HAYMHATh C MOCTPOeHUs rpaduka GyHKINUU — TOTaa cpasy OyAeT sICHO, SIBJISIETCS JIM OHA YETHOM WK
HEYETHOM! WM MPOU3BOJIBHOTO BHUJIA.
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Paznen maremaTWkH, MOCBSIICHHBIH YPAaBHEHUSIM MaTeMaTH4eCKOH (U3MKH, sBiISETCS
Ype3BhIYAITHO BaXKHBIM ISl IPUIIOKEHUH, TaK KaK OOJIBIIMHCTBO (PU3UYECKUX MTPOLIECCOB PA3IMYHOM
MPUPOJBI MOJCITUPYETCS UMEHHO JUHEWHBIMU A depeHInalbHBIMA YPaBHEHUSMH B YacCTHBIX
MIPOU3BOIHBIX.

[Ipu m3yueHUM ypaBHEHMH MaTeMaTHUeCKOW (M3MKU CIIEIyeT, MpeXae BCero oOpaTHUTh
BHHUMaHUE Ha Kjlaccudukaluio ypaBHeHHH. Bc€ MHOrooOpasue ypaBHeHHI MaTeMaTHn4ecKol pU3nKu
MOJKET OBbITh pa3/IesIeHO Ha TPH KJilacca. Y paBHEHHUs KaKI0ro Kiiacca 00J1a/1at0T OOLIMMHU CBOMCTBaMU
pemieHuid. B Ka)ka0M M3 3TUX KIJIACCOB €CTh MPOCTEiIIee ypaBHEHNE, HA3bIBAEMOE KAHOHUYECKUM.
[IpyHanneXKHOCTh YpaBHEHUS K TOMY WM MHOMY KJIACCy OIIPENEISETCS] COOTHOUIEHHEM MEKIY
K03 dULIMeHTaMH NPU CTAPIINX TPOU3BOIHBIX.

Oco0oe BHMMaHHMe HAJ0 O0OpPATHTH HAa INOCTAHOBKHM HAYaJIbHO-KPaeBBbIX 3a1a4 IJs
YPaBHeHHIl rHNep00JInYecKoro, napadoiMueckoro THIOB U KpPaeBbIX 3a/1a4 /sl YpaBHEeHUH
3JVIMINTHYECKOr0 THIIA.

Jroboe muddepennmranbHoe ypaBHEHHE MaTeMaTHYECKON (DU3UKM UMeEeT OeCYMCICHHOE
MHOXECTBO pemieHuil. JIisd TOdy4eHus eIMHCTBEHHOTO peLIeHHs HeoO0XO0AUMO 3aJaHHe
JIOTIOJTHUTENBHBIX YCIOBUI, KOTOPbIE MO3BOJISIIOT OJHO3HAYHO OMUCATh KOHKPETHBIN (hU3HMUecKuii
npouecc. KomndyecTBo M BHJ 3TUX YCIOBHM 3aBUCAT OT XapakTepa M MOpsAKa NPOU3BOAHBIX,
BXOJIALIMX B ypaBHEHHE, OT (POPMBI 00JIaCTH, B KOTOPOU UILETCS peLICHHE YPaBHEHHUS, OT XapaKkTepa
B3aMMOJICHCTBHS paccMaTpUBaEeMOro Tesa (MM Mpolecca B BBIACICHHOM TeJe) C OKpY’Karomien
cpenoil. B oOmiem ciayyae TOMOTHUTEIBHBIMU YCIOBUSIMU MOTYT OBbITh HauaibHble U SpAHUYHbIE
VCA08USL.

HavanbHble yclioBUSI ONMUCBHIBAIOT COCTOSAHUE O0BEKTa B HaYaJIbHbIII MOMEHT BpeMeHu. [l
YpaBHEHMs THIEPOOIMYECKOr0 TUIA CTABITCA JBa HaYaJbHBIX YCJIOBHUS COOTBETCTBEHHO BTOPOMY
MOPSAJKY MPOU3BOAHOM MO BpPEMEHM, BXoJsuled B ypaBHeHHE. OHHM XapaKTEpU3YIOT BEIMYUHBI
OTKJIOHEHUH U CKOpOCTel TOYeK 00bEKTa (CTPYHBI, CTEPKHA U Jp.) B HaYaJIbHBIA MOMEHT BPEMEHH.
Jlia ypaBHEHUs1 NapaboJU4ecKOro TUIAa CTAaBUTCS OJHO HAYaJlbHOE YCIIOBHE, YTO COOTBETCTBYET
NEepBOMY TMOPAAKY HPOM3BOJHOW 10 BpeMeHU (eciu HucKoMmas (YHKIMS B ypaBHEHUU
TEIUIONPOBOAHOCTH u(X,t) — TemIepaTypa B MPOU3BOJIBHOM CEUYEHHUU CTEPXKHS B JIFOOOH MOMEHT
BPEMEHH /, TO HAYAJIbHBIM YCIIOBUEM 3a/1a€TCsl pacIpeIe]ICeHUE TEMIIEPATyphl 10 JAJIUHE CTEPKHA B
HavaJIbHbI MOMEHT BpeMeHHU ¢ = 0).

I'pannuHble yCIOBUS U1 BOJIHOBOIO YypaBHEHHs (€CIM OHO ONMCHIBAeT, Hamlpumep,
rornepeyHble KojaeOaHusl CTPYHbl KOHEUHBIX Pa3MEpOB) XapaKTepU3YIOT MTOBEAEHNE KOHLIOB CTPYHBI
B Tpoliecce KojaeOaHUi 1 3aBUCST OT XapaKTepa UX 3aKperyIeHHUs.

JUis ypaBHEHHUS TEIUIONPOBOAHOCTH CTEP)KHS T'PAaHUYHBIE YCIIOBUS MMEIOT CYIIECTBEHHO
pa3nuYHbI BUJ B 3aBUCHUMOCTH OT XapakTepa TEIUIO0OOMEHa KOHLIOB CTEpXKHs C OKpY’KarolleH
cpemnoil.

Jlnist ypaBHEHUS 3JUTMITUYECKOTO TUIIA, KaK U AJIsl ypaBHEHUs apaboIMuecKoro THIA, TAKKe
pa3nuyaroT pa3Hble KpaeBble 3a/aYd B 3aBUCHMOCTHU OT YCJIOBUN Ha KOHTYpPE paccMaTpUBaeMoi
o0nacTu.

Ilosmomy nocmanoéka 3a0auu  MamemMamuyeckou Qu3uKu  eKIOYaem  3a0aHue
ougpepenyuanvcHo2o ypasHenus 6 HacmHbIX NPOU3BOOHBIX, ONUCHIBAIOUIE20 UCCAeOYeMblll NPoYecc,
a makdce 6 o0OweM Ccryyae 2SPAHUYHLIX U HAYANLHLIX YCIO0GUU, NO3GONANOWUX NOLYUUMD
eouHcmeenHoe peuieHue.

Ecnu 3a0aua mamemamuueckoti @u3uKU NOCMABNIEHA KOPPEKMHO, MO €€ peuleHue
cywecmeyem, eOUHCMBEHHO U YCIMOUYUBO K MANbIM USMEHEHUAM UCXOOHBIX OAHHbIX.

TpebGoBaHue HEMPEPHIBHON 3aBUCUMOCTH PELIEHHS OT UCXOJIHBIX JAHHBIX 00YCIIOBJIEHO TEM,
410 (pu3nUecKre AaHHBIE, XapaKTEePU3YIOIINe Ha4allbHOE COCTOSHUE CUCTEMBI, OIPEACIISIOTCS, KaK
MIPaBWJIO, SKCIIEPUMEHTAIIBHO, M BCErJa C HEKOTOpoH morpemHocTbio. [loaToMy Heobxonnma
YBEPEHHOCTb B TOM, YTO MaJjiasi IOTPELUIHOCTh B UICXOJHBIX JAHHBIX OyJeT NPUBOAUTH JIUILb K MaJION
MOTPEIIHOCTH B PELIEHUH, TO €CTh PELICHHE 3aJaud HE JOJDKHO CYILIECTBEHHO 3aBUCETh OT
MOTPEIIHOCTEN U3MEPEHUH.

W3-3a orpaHu4eHHOCTH 00beMa Kypca pacCMaTpHUBAIOTCS, B OCHOBHOM, METOJ| pa3IeIICHUs
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nepeMeHHbIX Dyppe M ero mMoaudukanus JUis pemeHHs HEOJAHOPOJHBIX YPaBHEHUH — METOJ
pasniokeHus o COOCTBEHHBIM (PYHKIUAM (OHOPOAHOM 3aaun). CTyIEHTY HaJ0 OCMBICIIUTH HJICIO
MeToJla pa3JiefieHUs] NMEePEeMEHHBIX — CBEJCHME 3aqaud s AudQepeHnnanbHOro ypaBHEHUS B
YaCTHBIX IMPOU3BOJAHBIX K MPUHLHUIIMAIBHO O0Jiee MPOCTOM 3a/1aye pelieHus: He3aBUCUMBIX JIPYT OT
Jpyra OObIKHOBEHHBIX JIMHEHHBIX MU (epeHInalbHBIX ypaBHEHUH (IpUYeM BajKHO, YTO pa3ziefieHHe
MEPEMEHHBIX MPOUCXOAUT U B TPaHUYHBIX ycioBusAx). Hamo oOpatuth BHUMaHHE Ha €JUHCTBO
MO/IX0JIa K PELIEHUI0 YPaBHEHUH pa3iIu4HOro Tumna. Tak, Ipu peleHuH OJHOPOJIHBIX YpPaBHEHHMH
METOJIOM pa3JelIeHus MEPEeMEHHbIX U JUIsl TUNepOOJMYEeCKUX, U JUIs MapaboivuecKux M IJis
UIMNTUYECKUX ypaBHEHMH Ha IEpPBOM JTale pelIeHHe CBOAUTCS K 3ajade Ha COOCTBEHHBIE
3HaueHus (3agaue lltypma-Jlnysusmis).

[Ipu pemieHMH HEOAHOPOIHBIX YPABHEHUI METOJIOM DA3JIOKEHHUs IO COOCTBEHHBIM
GyHKIUSAM Tak)Ke CHayalla pellaercs OJHOpPOJHAas KpaeBas 3ajaya, 4TO I[O03BOJIIET HaWTU
COOCTBEHHBIE (DYHKIMM, YJIOBJIETBOPSIOIIME TpaHUYHBIM yciaoBuaM. Ilo Hum panee u
packyaabIBalOTCs B pAAbl UCKOMbIE (DYHKIIMM M TpaBble YacTH YpPaBHEHHIl, 4TO MPUBOAUT (IIpH
pelIeHNH BOJIHOBOTO YpaBHEHHS M YPaBHEHHUS TEIUIONPOBOJHOCTH) K 3amaue Komm s
HEOJIHOPOJHBIX OOBIKHOBEHHBIX AU PepeHInanbHbIX YPAaBHEHUH.

Crnenyer Taxke 0OpaTHUTh BHUMAaHUE HA TO, YTO PELICHHE METOIOM pa3feieHUs NePEMEHHbIX
BO3MOKHO HE BCETJIa, @ BO MHOTHX CITy4dasix MPUBOIUT K TaK Ha3bIBAEMbIM CIIELUAIBHBIM (DYHKIIHAM,
Hanpumep, NpH pelIeHNH ypaBHEHUH MaTeMaTH4eCKOi (pU3MKH B KPYTOBBIX 00IACTSIX.

7. MOHI OLEHOYHBIX CPEACTB

7.1. MeToabI KOHTPOJISAA M OLICHUBAHMSA Pe3y1bTATOB 00y4eHUs!

I[J'ISI KOHTPOJIA YCIHCBACMOCTH M KadC€CTBA OCBOCHUSA OUCHUILIMHBI HaCTOﬂmeﬁ HpOFpaMMOfI
npeaAyCMOTPCHBI CJICAYIOIUC BUIbI KOHTPOJIA:

— KOHTPOJIb TEKYIICH yCIIeBaeMOCTH (TEKYIIHI KOHTPOJIb);

— TPOMEKYTOYHAs aTTecTanus (9K3aMEeH).

HaumenoBanue
Bun xoHTpONA
Ne /i1 PESYILTATOB KOHTPOJIS KpaTkas xapakTepucTHKa KOHTPOJISA
pe3yJIbTaTOB pe3yabTaTOB OOYUCHHUS
00yueHus
00yUeHMS
OO6yuaronuiics B TE€YeHUe ceMecTpa
PacuetHo- CaMOCTOSITEJIBHO  BBIIIOJIHAET Psl PACUETHO-
1 rpaduueckas Texymui rpadpuyeckux pabotr mo Teme pazzaena. llpu
pabota IIPOBEPKE MPENOAABATEND OLICHUMBAET Ka4eCTBO
oopmiIeHHUs, TPaBUIBHOCTh PACUY€TOB.
Pemenne KOHTPOJIbHOU paboThI
OCYILIECTBIISIETCA HA IIOCIEIHEM  3aHATUU
) KoHTposHas T 3 nzydaemoro pasnena. KoHTposibHas pabota
aGoTa eKyIIHH BBITIOJIHAETCS UHIUBUAYAIBHO KaKIbIM
p ctyaeHtoM. IIpu mpoBepke mpenonasarenb
OLICHMBAET MPABWIBHOCTh  MPOU3BEIACHHBIX
pacyeToB.
TectupoBaHue mPOBOAUTCA HAa IOCIEIHEM
3aHATHM U3y4aeMoW Tembl. TecTupoBaHue
OCyIlIeCTBIsAeTCS,  JAMO0  HpU  HOMOILU
3 Tect Texymui KOMIIBIOTEPHON CHCTEMBI TECTUPOBAHHS, JHOO
C UCIOJIb30BaHUEM BBIJIJAHHBIX TECT-33JJaHUI Ha
OyMa)kHOM HocuTene. B pamkax tecTupoBaHus
IIPOBEPSAETCS 3HAHUE TEOPETUUECKOM Oa3bl.
4 SK3aMeH TIpoMexRyTOUHB [IpomexyTouHas arrectanusi oOydaroluxcs B
dopMe dSK3aMeHa MPOBOAMTCS MO PE3ysbTaTam
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BBITMIOJIHEHUSI BCEX BHJOB Y4YeOHOW paboTHI,
MPEYCMOTPEHHBIX Y4EOHBIM IUIAHOM I10 TAHHOH

JUCUUIUIMHE, TNpPU  3TOM  YUHUTHIBAKOTCS
pe3yabpTaThl TEKYILIErO0 KOHTPOJII yCIEBAEMOCTH
B TedyeHue cemectpa. OlLlEeHKa  CTENEHU
JTOCTIDKEHHUST  O0ydalolmMMUCS — IJIAHUPYEMBIX
pe3ynbpTaToB  OOy4YeHUs 1O  JUCIHUILIMHE

IIPOBOAMTCS IPENOAABATENIEM, BETYIIIUM 3aHATHS
[0 JUCUUIUIMHE METOAOM JKCIIEPTHOM OLICHKHU.
IIo wuroramM mPOMEXKYTOYHOM aTTECTAllMU IO
JUCLIMIUIMHE BBICTABISETCS OLEHKA «OTIIMYHOY,
«XOpOLLOY, «YIOBIIETBOPUTEIBHO» WIH
«HEYJIOBJIETBOPHUTEIBHO.

7.2.

HIkana u kpumepuu oyenusanus pe3yibmamos ooyueHus

[TokazaTenem OLEHUBAHMS KOMIIETEHIMH Ha Pa3IUYHBIX dTamax HUX (HOpPMUPOBAHHS SBISETCS
JOCTHKEHHE 00yUaroIMMUCS TIIAHUPYEMBIX pe3yJIbTaTOB 00YUYEeHHs IO AUCLHUIUINHE (MOIYJIIO).

Kpurepuu oneHuBaHust

Iloka3zarennb
HeynosiieTBopuTebHO | Y10BJI€TBOPHUTEIBHO Xopomuo OtaunvHo
3HATh: OO0yyaromumiics OO0yuaromumiics OOyuarommii | O0yuaromu
TEOPETUYECKHUE | IEMOHCTPUPYET MOJHOE | JEMOHCTPUPYET cs ncs
OCHOBBI OTCYTCTBHE MU HEIOJIHOE JEMOHCTPHUPY | IEMOHCTPHU
ypaBHEHUI HEJ0CTaTOYHOE COOTBETCTBUE €T YaCTUYHOE | pyeT
MaTEMaTHYECKO | COOTBETCTBUE CIIEIyIOIIMX 3HAHUI: | COOTBETCTBHE | MOJHOE
i pusnku CJIEIyIOIIMX 3HAHUM: TEOPETUYECKHE CIIEQYIOIUX | COOTBETCTB
OCHOBBI YpaBHEHHI OCHOBBI Ps0B Dyphe | 3HAHUM: ue
MaTeMaTHIeCKOW (PU3UKH | U OCHOBBI YpaBHEHUH | paaoB Dypbe | CIeAYIOMHX
MaTeMaTU4YECKOU Y OCHOBBI 3HAHUM:
buzuky. YpaBHEHMI TEOpPETUYEC
MaTeMaTH4eC | KM€ OCHOBBI
KOW (U3MKH. | JTMHCHHON
Jlonyckaiote | anredpsl U
b AQHAJIUTUYEC
HE3HA4YUTelb | KOU
HBIC OIMOKH, | TECOMETPHH,
HETOYHOCTH, | KOMILJIEKCH
3aTpyJHEHUS | bI€ YUCIIA.
npu CBoOomHO
aHAJIUTUYECK | ONEpUpyeT
ux npuoOpereH
olnepanusx. HBIMH
3HAHHUSMHU.
yMeTb: OOyuaromumiics He ymeer | OOyuaromuiics OO6yuaromumii | OGyuarouu
pemarTs 3aja4d | MU B HEJOCTATOYHOMN JEMOHCTPUPYET cs ucs
U YIIPa)XKHEHUs | CTEIIEHU YMEeET: HEIOJIHOE JEMOHCTPHUPY | IEMOHCTPHU
UCIIOJIB3YS pelars 3aJa4u U COOTBETCTBUE €T YaCTUYHOE | pyeT
OCHOBHBIE YOPaXHEHUS UCTIONb3Ysl | CIEAYIOIIUX YMEHUN: | COOTBETCTBUE | MOJHOE
METO/IBL, OCHOBHBIE METO/IbI, pemark 3aJa4uu u CIIEQYIOIUX | COOTBETCTB
U3Yy4CHHBIC B U3Yy4EHHBIE B Kypce YIPaXHEHUS YMEHHUI: ue
Kypce YPaBHEHHH HCIIOJIb3YSl OCHOBHBIE | peliarhb CIIE I FOLINX
YpaBHEHUH MaTeMaTH4YECKOU METO/Ibl, U3YUYEHHBIC B | 3a/1a4U U YMEHHUH:
MaTeMaTH4eCKO | (PU3UKU. Kypce ypaBHEHUI YOPaXHEHUS | peliarhb
i Qusuky. MaTEeMaTHYECKON UCIIOJIB3YS 3aJa4M U
bu3uKu. OCHOBHBIE YIPaXHCHU
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Homyckarorcst METO/IBI, s,
3HAYUTEIILHbIC W3YYCHHBIE B | UCIIOJIB3YS
OILIMOKH, POSIBISIETCS | Kypce OCHOBHBIE
HEJ0CTaTOYHOCTh ypaBHEHHI METO/IBI,
YMEHHH, 1O PATY MaTeMaTHUeC | U3YUCHHBIC
MoKa3arelJieu, KOW (U3MKH. | B Kypce
oOyuaromuiics YMeHus ypaBHEHUU
UCIIBITHIBACT OCBOEHBI, HO | MaTeMaTHue
3HAYUTCIILHBIC JIOITyCKAIOTCS | CKOM
3aTpyIHEHUS TpU HE3HAYUTeNnb | (PU3HUKH.
OTIepUPOBAHUU Hble omuOKku, | CBOOOIHO
YMEHUSIMU MPU UX HETOYHOCTH, | OIEepUpyeT
[IEPEHOCE HAa HOBBIE 3aTpyJIHEHUS] | MPUOOPETEH
CUTYaIIUH. npu HBIMH
aHAJIUTUYECK | YMEHUSIMH,
ux MPUMEHSIET
oTieparusx, UX B
nepeHoce CUTYaIUAX
yMEHH Ha MOBBILIEHHO
HOBBIE, 51
HECTAaHAAPTH | CIIOKHOCTH.
bI€ CUTYAIIHH.
BJa€eTh: OO6yuaromuiics He | OOyyaromuiics B Oobyuaromwmii | OOyuaromu
HaBbIKaMU BJIa/ICET WIH B | HEJOCTATOYHOI Csl YaCTUYHO | HMcs B
IPUMCHCHUS HEJOCTATOYHOW CTENEHU | CTEIICHU BJIAJICCT: BJI/IEET: MOJIHOM
YpaBHEHHIA BIIaJICET HaBBIKaMU HaBBIKAMU o0Beme
MaTEeMaTHYeCKO | HaBbIKAMHU MPUMEHEHUSl | IPUMEHEHUs NPUMEHEHUS | BIAJCET:
i pu3uKy K YpaBHEHUU ypaBHEHUU ypaBHEHUU HaBBbIKaAMH
€CTECTBCHHOHA | MAaTEMAaTHYECKON (PU3UKH | MAaTEMAaTUIECKOM MaTeMaTH4eC | MPUMCHCHH
YUHBIM K €CTECTBEHHOHAYYHBIM | (PU3HKH K Kol pusukm | 5
(pusmueckum u | (usnyeckum u €CTECTBEHHOHAYYHBIM | K ypaBHEHUU
TEXHUYECKUM) | TEXHUYECKHUM) 3ajadaM. | ((DU3UYECKUM U €CTECTBEHHO | MaTeMaTH4e
3aja4am. TEXHHUYCCKHUM) HAyYHBIM CKOI
3aa4am. (pusmueckum | GU3UKHU K
OO6yuaromuiics u €CTECTBEHH
UCIBITHIBACT TEXHUYECKUM | OHAYYHBIM
3HAYUTEIIbHBIE ) 3a1auam. (pusmueckn
3aTpyIHEHUS TpU HaBbiku M U
MPUMEHEHUU HaBBIKOB | OCBOEHBI, HO | TEXHUYECKH
B HOBBIX CHTyaIlUsAX. | JIOIYCKAIOTCS | M) 3a/1a4aMm.
He3HauuTenb | CBOOOMHO
HBIC OIIUOKHU, | IPUMEHSIET
HETOYHOCTH, | MOJIYYEHHBI
3aTPyJHEHUS | € HABBIKU B
npu CUTYaIUIX
AQHAJIUTUYECK | MOBBILIEHHO
ux 51
oreparusx, CJIO’)KHOCTH.
nepeHoce
YMEHHUH Ha
HOBBIE,
HECTaH/IapPTH
bIC CUTYAIIHH.
Ikaja oneHUBAHUA TEKYLIEr0o KOHTPOJIS.
| HauMeHOBaHHE KOHTpOIA | I1lkana OLleHUBAHHUS Onucanue |
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pe3yabTAaTOB O0YUCHHS

PacuerHo-rpaduueckas pabora

OtnnuHo - PaboTta cana B
CpPOK, pacueTHas 1
rpaduyeckas 4actu
BBITIOJIHEHBI BEPHO, JTNOO
UMEIOTCSl HEI0UETHI, HE
BIIUSIOLIME Ha KOHEYHbIN
pe3yibTar.

Xopouio - pacyeTHas 4acTh
BBITIOJIHEHA BEPHO, B
rpaduuecKoil yacTu ecTb
3aMEYaHUs

Y 10BIIETBOPUTEIIHHO - B
pacyeTHON YacTH €CTh
3aMeuyaHusi, METOJ
BBITIOJTHEHUS TpaduuecKon
4acTH BbIOpaH BEPHBIN
HeynosnerBopurensHo - B
pacueTHO U rpadudecKoit
4acTsAX €CTh rpyObie
3aMeyaHusl.

3aganue Ha PI'P BoigaeTcs Ha
MIEPBOM 3aHATUU
COOTBETCTBYIOIIETO pa3jena
JUCHMIUIMHEL U CAAETCS 110
OKOHYaHUH M3yUYCHUS
COOTBETCTBYIOLIETO pa3zena
nucuuinael. PI'P nomkHb
OBITh BBIIIOJIHEHEI 1
0(OpMIICHBI B COOTBETCTBUU C
TpeOOBaHUSIMU METOUYECKHIX
yKa3aHUW Kadeapel.

KonTtponbnas pabota

OtnuuHo - PaGoTa BEICOKOTO
KauyecTBa, YPOBEHb
BBITIOJTHEHHS OTBEYAET BCEM
TpeOOBaHUSIM, TEOPETUYECKOE
COJIEp’KaHUE Kypca OCBOEHO
MOJIHOCTHIO, 03 MPOOEIoB,
HEOOXOJMMbIE IPAKTHUECKHE
HABBIKH pa0OTHI ¢ OCBOCHHBIM
MaTepHaioM c(hOPMHUPOBAHBI,
BCE MPEAyCMOTPEHHbIE
porpamMMoi o0yJeHus
y4eOHBIC 33JJaHUS BBITIOJTHCHEI,
MO0 HEKOTOPBIE U3
BBITIOJTHEHHBIX 3a/1aHUN
coJiepkaT He3HAUUTEIbHbIE
OIIMOKHU

Xopouio - YpoBeHb
BBITIOJTHEHHS pa0OThI OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETHUECKOE
coJiepKaHue Kypca OCBOSHO
4aCTUYHO, HO MPOOEIHI He
HOCSIT CyILIECTBEHHOTO
Xapakrepa, He00X0/IUMbIe
MPAKTUYECKIE HABBIKU PAOOTHI
C OCBOCHHBIM MaTepUajioM B
OCHOBHOM C()OPMHUPOBAHBI,
HEKOTOPBIC BUIBI 33JTAHUI
BBITIOJTHEHBI C OITHOKaMH.

Y 10BNETBOPUTENHHO -
TeopeTrnueckoe coaepkaHue
Kypca OCBOCHO YaCTHYHO,
HE00X0/IMMBbIE IPAKTUUYECKUE
HABBIKU pa0OTHI HE
chopMHUPOBaHBI, OOJBITUHCTBO
IPEyCMOTPECHHBIX
pOrpaMMoOH 3aJaHNil HE

3amura TeMbl BKIIIOYaeT
peuieHue 3a1a4 B ayIMTOPUU B
TEUYECHUE OJTHOU mapbl U
MIPOXOAMT TOCIIE U3YICHHS
COOTBETCTBYIOIIETO

paznena. buneTsl cocTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTh CHOPMHUPOBAHHOCTD
koMneTeHnuii. Ha oTBeTHI
oTBoauTcA 1,5 gaca.

18




BBITIOJIHEHO; TIPU
JIOTIOJTHUTEIILHOU
CaMOCTOSITeNbHOM paboTe Hall
MaTepUajoM Kypca BO3MOKHO
MOBBIIICHHE Ka4eCTBa
BBITIOJTHEHUSI Y4€OHBIX
3aJlaHNi.
HeynosnerBoputenbHO -
Teopetuueckoe copepxaHue
Kypca HE OCBOEHO,
HE0OXO0UMbIE TPAKTHUECKHE
HaBBIKH pabOTHI HE
c(OpMHPOBAHBI,
MpEeAYCMOTPEHHBIE
MIPOrpaMMoOii 3a1aHHS He
BBITIOJTHEHBI

TecTupoBanue 10 MpoONIeHHON
TeEME

Tect conepxut 20 3a7aHui,
IIPaBWIbHBIN OTBET Ha 1
3aJlaHue COOTBETCTBYET |
Oammy. Bpems TecTupoBanus -
30 munyT. CTYyI€HTY
MPEIOCTABIISICTCS ABE MOMBITKH
JUTS IPOXOKJICHUS TeCTa.
MakcumanbHas OLICHKA 33 TECT
- 20 6amnos. Tect cuuraercs
YCIIELIHO NPONACHHBIM, €CIIU
CTyJleHT fan He menee 60%
MPaBUIILHBIX OTBETOB (HaOpas
He MeHee 12 6aoB).

TectupoBanue
OCYILECTBIISICTCS, TUOO TIpU
ITOMOIIY KOMITBIOTEPHOM
CHCTEMBI TECTUPOBAHMUSL, THOO
C MCII0JIb30BaHUEM BBIJJAHHBIX
TeCT-3aJaHui Ha OyMaKHOM
Hocurele. Bpems
tectupoBanus 30 MUH. 3aTemM
OCYIIECTBJISIETCS IPOBEPKA
TecTa 3K3aMEHaTOPOM U
BBICTABJIIETCA OLICHKA
COIVIACHO METOAMKE
BBICTABJICHUS OLICHKHU.

IlIxana oneHUBAHUSA POMEKYTOYHOH ATTECTALMM: IK3aMeH.

IIIxana oreHuBaHusa

Onucanue

OT1iIu4HO

BrimonHeHs! Bce BUBI yueOHOM paboThl, peyCMOTPEHHbBIE Y4eOHBIM
wiaHoM. CTyIeHT JIEeMOHCTPUPYET COOTBETCTBUE 3HAHUM, yMEHHl,
HaBBIKOB TIPUBEJICHHBIM B TaOIMIaX [OKa3aTelsiMm,
NPUOOPETEHHBIMH 3HAHUSAMH, YMECHUSIMH, HaBBIKAMH, IPUMEHSET UX B
CUTyallMsSX TOBBIIIEHHON CIIO)XKHOCTH, HE HCIIBITBHIBACT 3aTPyIHEHHN
IIPU aHATUTUYECKUX ONEpaIUsiX, EPEHOCe 3HAHUI 1 YMEHHIA Ha HOBBIE,
HECTaHJAPTHBIC CUTYaIHH.

ornepupyer

Xopomio

BrimoHeHs! Bce BUIBI y4eOHOM paboThI, MPeTyCMOTPEHHbBIE YYeOHBIM
mw1aaoM. CTYIEHT JEeMOHCTPHPYET YaCTHYHOE COOTBETCTBHE 3HAHMIA,
YMCHI/II\/'I, HaBbIKOB NPUBCACHHLIM B Ta6n1/1uax MOKa3aTciisiM, OICPUPYET
NpUOOPETEHHBIMU 3HAHUSIMH, YMEHUSIMH, HABBIKAMH, TIPUMCHSET UX B
CUTyallMsX TIOBBIIIEHHOH CIIOKHOCTH.
A0NYHICHBI HC3HAYUTCIIbHBIC 0HII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHU IIPU
AHAIIUTUYCCKUX OICpalurdax, MECPCHOCEC 3HAaHUU U YMCHI/Iﬁ Ha HOBBIC,
HECTaHIAPTHBIC CUTYAITUH.

I[Ipu »sTOoM M™MoOryT OBITH

YI[OBJ'ICTBOpI/ITeIIBHO

YMEHUH,

3HAYUTCJIIBHBIC

HaBBIKOB

B Tabiauuax

BrinonHeHs! Bce BUABI yueOHOU paboThl, PeyCMOTPEHHbIE YUeOHBIM
mw1aHoM. CTyZEeHT JEMOHCTPUPYET HEIMOJIHOE COOTBETCTBUE 3HAHUM,
MMPUBCACHHBIM
JIOMYCKAlOTCA 3HAYMUTEIbHBIE OIIMOKH,
3HAHUM, YMEHUM, HABBIKOB MO PSIy MOKa3aTeNIeH, CTYJAEHT UCTIBITHIBACT
3aTpyQHEHUA IIpH  OIIEpUPOBAHUU
YMCHHAMMU ITIPpHU UX IIEPCHOCEC HAa HOBLIC CUTYaIllMH.

IMOKAa3aTeIIsIM,
MPOSIBIISIETCS.  OTCYTCTBUE

3HaAaHUAMHU H

HeyL[OBJICTBOpI/ITeJ'ILHO

He

BBIIIOJIHCH OJHMH  HJIU

Ooiee

BUJIOB

y4eOHOll  paboTHl,
HPEyCMOTPCHHBIX Y4eOHBIM IUIaHOM. CTyAEHT JIeMOHCTPHPYET
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MIOJIHOE OTCYTCTBHE WJIM HEJOCTaTOYHOE COOTBETCTBUE 3HAHU,
YMGHI/II\/'I, HaBBbIKOB MPUBCACHHBIM B TaGHHHaX II0Ka3aTcJIsiM,
JOTYCKAIOTCA 3HAUYMUTEIbHBIE OIIMOKH, TPOSIBISETCA OTCYTCTBHE
3HAHUM, YMEHUN, HABBIKOB MO Py MOKAa3aTeJel, CTYJICHT HE MOXKET
ONCprupoOBaTh 3HAHUAMH W YMCHUAMH IIpU HUX ICPCHOCC HA HOBBIC
CUTYAaIlUH.

7.3.  Ouenounvie cpeocmea
7.3.1 Tekymuii KOHTPOJIb

KoMmmiekT 3aganuii 1)1 BBINOJIHEHUSA
pacueTHo-rpapuyeckux pador (PI'P)
110 JUCITUITIINHC

YpaBHEHHS MaTEeMAaTHYECKON GU3HKHU

(HaMMEHOBAHME AUCLUTUIUHBI)

3AJAHME 110 PAJJAM ®YPBE

3aganue 1

Paznoxuts ¢pynkuuio B ps Oypee:
- OCTPOUTH I'pauK 3aJaHHON (QPYHKIIMM Ha OTpe3Ke e€ OnpeieNeH s,
- BBIYUCITUTH KO3 ummeHTs e€ psiga Dypobe;
- 3anucatb psn Oypbe s 3a1aHHON QYHKIINH;
- IOCTPOUTH IpaduK NoaydeHHoro psja Oypbe Ha OTpe3Ke ornpeeseHus 3alaHHON (PYHKIINH.

Ne BapuanTa Dysxis y = f (x)
30 i 0 mpu-3£x<0
y=| 4x/3 mpn 0Ex<3/4
14x/3- 1 npu3/4£x£3
3AJJAHME 2

B Buzme psga @ypbe HaWTH pelIeHHE KpaeBOW 3amadu Ui PyHKIUU )y = Y(X), T/I€ TpaBas 4acTh
mudQepeHInanbHOTO ypaBHEHH ¢(X) — OrpaHHuYEHHAs, KyCOUHO-HenpepbiBHas Ha otpeske [0, /]
byHKIUSA

Ne Kpaesas 3amaua Harpyska

3(_) y(ﬂ::q(x)’ (O£x£3)’ 4x/3 npu 0£x<3/4

i
740) =0,  y(3) =0 T 4x/3-1 npu3/4Ex£3,

3amanue 3

Paznoxute pynknuro y(x) Ha oTpeske [0; /] B 06001eHHbIH psax Pypbe 0 CHCTEME OPTOTOHATBHBIX
Ha 3TOM OTpe3ke (YHKIUH, B KauyeCTBE KOTOPBIX B3SITh COOCTBCHHBIC (YHKIIUU 3aJa4d Ha
COOCTBEHHBIC 3HaueHHUs (CM. TaOdWIly), MPEABAPUTEIHHO TMPOBEPUB HX HA KBAJAPATHUHYIO
HUHTETPUPYEMOCTb U OPTOTOHATBHOCTb.
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Ne DOyHKIUA 3agada Ha COOCTBEHHBIC 3HAUCHUS
BapHaHTa (x)
I y=xl2 ferl f =0, (0£xE£2, 1 °0),

f(0)=0, f(2)=0

3AJAHUA I1O YM D
3ATAHHUE 1
Haiitu pemenue u = u(x, ) HaYaIBLHO-KPAECBOM 3a4a4n
JUTSL OAHOPOTHOTO TUIEPOOTNIECKOT0 ypaBHEHUS

Tu_ -Tu

" logxgl, 12 0)
|5 T

b

Haiitu pemenue u = u(x, {) Ha4aILHO-KPACBOH 3aa4M JIJIs
HEOJIHOPOJHOTO mnep6onnqec1<0ro ypaBHEHUS

Tu_ .
)

0£x£/, 120
- )

2

‘IIx

YpaBHeHue ['pannunbie Hauanbnsie ycnoBus
YcnoBus
S : = ‘ 0£xE£2
T -y | nlo)=0 o(n0) 5 T o)
T u(8,t):0 ’ i -3 npu 2£x£8° It
3AJJAHHUE 2

Ne VYpaBHeHne I'pannunbIe HauaneHeie ycnoBus
( yCJ)'IOBI/ISI ( )
U Pu L Tu _1)2 u\0,1)=0, 0)=0 Jux0)_,
?_ W+80(x l)t u(l,t):O u(x, ) ) W
3AJAHUE 3

Haiitu pemenue u=u(x,) Ha4aIbHO-KPAeBOH 3a1a4n
JUTSL OTHOPOJHOTO MapaboIMYecKOro YpaBHEHHS

T _ 2'"’;‘ (0£x£1, ¢20)
i T :

Haiitu penienne ypaBHeHuUs: TapaboIMYeCcKOro TUIIa

I'pannunbIe HauaneHoe ycnoBue
Ycnosust
1 ﬂ_u_3ﬂ u(O,t):O, ix npu 0£x£1
T u(3,t):O u(x,0)='|l‘1 npu 1£x£2
13- x npu 2£x£3
3AJJAHME 4
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JUISL Caydasi CTallMOHAPHOW HEOTHOPOJHOCTH

VYpaBHeHne I'paHUYHEIE YCIOBHS HavanbHoe ycnoBue
1 ﬂu ﬂ u M(O,t):O, u(x,O)ZSx
TS ul6,1)=15
3AJIAHHUE 5

Haiitu pemenue u = u(x, t) HaYaIbHO-KPACBOM 3aa4M JIJIs
HCOI[HOpOI[HOFO napaboINYecKoro ypaBHEHHUS

11712‘ Zﬂx—+f(x 0, (0Ex£1 13 0),

YpaBHeHue ['pannunbie HauanbHoe ycioBue
YCIIOBHUS
—— +(x-De’’ ( )_ u(x,O):O
W ﬂx ull,t)=0
3AZJIAHME 6

Haiitu pemenue u = u(x, y) 3agaun upuxie ans ypaBHenus Jlamnaca

11L_”+11}y_“_0, (0Ex£a, 0£yED)

I'pannunbIe
Ycnosus
1 u(0,y)=0 (xO) ix npu O£xE£2
u(6,y):0 |4 x npu 2E£x£4
u(x,4) =0

3AJJAHME 7
Haiitu pemenue u = u(x, y) kpaeBoi 3amauu 11 ypaBHeHus [lyaccona

11{)(—” 11{; =f(x,y), (O£x£a,0£y£b)

B JIBOMHBIX TPUTOHOMETPUYECKUX pAnax Pypre

Ne YpaBHEHUE

1 ﬂ_u ﬂZ (2 ) u(0,y) =u(4,y) =u(x,0) =u(x,2) =0
T o

TecToBOE 3a1aHHE
[0 JUCLUUIUIMHE «Y PABHEHUSI MATEMATHYEeCKOH (PU3UKMN

BAPUAHT
3AJIAHME 1

Jns GyHKIMU f(x) ¢ mepuonom I =4 cnpaBemMBO paBEHCTBO
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BAPUMAHTBI OTBETOB: 1) flel4)=1x) 2y f(4x) =f(x)
y SO+d)=f(x) 4 fler2)=1()
3AJIAHME 2

Vxakute GpyHKIuH ¢ epuogoM | =2 u3 mepeuncieHHBIX HIKE.
BAPUAHTBI OTBETOB:

Y =sin 2px 2) Y =cig2px 3) ¥ =008 px 4y =1g(px/2)
3AJIAHUE 3

Kaxkas n3 nepedynciieHHbIX HIDKE (QyHKIMIA OMUChIBAET FAPMOHMUYECKUE HE3aTyXaomue KonedaHus?
VYKaxuTe CMBICII TAPAMETPOB: 4, W ,J .

BAPHAHTbI OTBETOB: 1) / (¥) =4 cos(Wx+] )
o FO)=Alwx+]) 5 f)=dwx+] ) ) f(x) =Alwxsj f
3AJIAHUE 4

(DYHKI_II/IH f(x) nmpu * I [0’ 2p ] uee NEpUoOaANYCCKOC IPOIJOIZKCHHUEC ITIOKA3aHbI HA PUCYHKE

FA

An om0 2 4m X%

Torna psim @ypbe amst 3Toi PyHKITUH UMEET BU/T

- ;

. a, ¥
f(x)=ab,sinnx  f(x)="+3 a,cosnx
BAPUAHTBHI OTBETOB: 1) n=l 2) n=l 3)

a, i . ¥
f(x) ==+ 3 (a, cosnx +b, sin nx) f(x) :%) + a b, sinnx
4)

n=l n=l

3AJIAHME 5
f(x)=2x* x1[-1,1].

HNana ¢yHKIus Torga xo3ddunuent by paszioxeHus: (QyHKIUU

f(x) B psg Dypre paBeH

| OtBer | |
3AJIAHUE 6
i-1 npu -1£x<0,
f(x):ll npu 0E£xEl
Paznoxuts B pag Pypbe QYHKIHIIO | P .
| OtBer | |
3AJIAHUE 7

Haitgure penienune kpaeBou 3a1auu y&=q(x), »(0)=0, »(2)=0 B BHJIE psana Oypee, ecnu
q(x) =q, =const.
| OtBer | |

3AJAHUE 8
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K kakomy THIy OTHOCUTCA JHHEHHOEe IudepeHnaTIbHOe YPaBHEHNE B YaCTHBIX MPOU3BOAHBIX
BTOPOTO MOPSAKA

6ﬂ2u+8ﬂ2u +8ﬂ2u+ﬂ_u+2ﬂ_u+3u =0
T ™ TR R S )

| OtBer |

3AJIAHME 9
ﬂzu —10* ﬂzu

2 2 . 3
YpaBHeHue ﬂt T[x , (u(x’t) [M]’ Of£xE L, 1 O) OIMCHIBAET MAaJIble CBOOOIHEIE
nornepevHbie KoneOaHusi cTpyHbl. KOHIIBI CTpyHBI 3aKperieHbl HETOABMKHO. Haiiiure oCHOBHYIO

gacrory W [1/cex] COOCTBEHHBIX KOJICOAHHWH CTPYHBI, €CJIH JUTHHA CTPYHBI [ =50,
| OtBeT | |

3AJJAHUE 10

2 2
Haiigute  kooduuuent  TemmeparypomposogHoctn ¢ [M / C€K] B  ypaBHeHHH
TETJIONMPOBOAHOCTU CTEPIKHS

I W (OExEL 1°0)
ecmd  KOO(G(QHIMEHT TEIUIONPOBOAHOCTH MaTepHasa k =50 /[ [(m Xepao Xek)
remoemxocts € =200 A /(Kk2 >epao) ’
r =7000 xe /.’
| OtBer | . |
3AJIAHME 11

OOmmee pelieHne HadyalbHO — KPAeBOM 3aJaudl Ul OAHOPOIHOTO YpPaBHEHHS I'MIEpPOOINYECKOro
TUIA

, yAelbHas

yYAcCIbHasA IIJIOTHOCTB Marcpurajia CTCPIKHA

1‘|’2u _ 2 ﬂzu
e (O£x£L 1°0)
_ Tu(x.0)
M(O,t) :0’ u(l’t) :0’ u(X,O) —f(X), T _J (x)
u(x,t) :S ?4” oS npat +B sin npat gsmnlﬂ
n= o

HUMECT BU/ ’

A B .
rae 7 m " - IpOU3BOJIbHBIE TOCTOSHHBIE:
i i
A, Zgbf(x)sinn—mdx, B, :id (x)sin ﬂa’x.
[o / npa o [

a=4, 1=2, f(x)=l j (x)=0

I

3anummTe penieHue 3a1a4u Ipu

| OtBeT |
3AJIAHME 12
2 2
T 16 4 ren)
JIaHO HEOMHOPOIHOE BOTHOBOE ypaBHeHHE W 0% P OJTHOPOTHBIX TPAHUYHBIX U

HavdaJIbHBIX YCIIOBUAX

_u(x,0) _
u(0,1) =u(8,r) =0, “&*0= 0 —0.
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Haiinure (C TOYHOCTBIO IO MHOYKHTENS) COOCTBEHHBIC (DYHKIIMH 3aJa4H.
| OtBert

3AJAHHME 13

Oo01mee penieHre Ha4aIbHO — KPaeBO 3aa49u JIsl OTHOPOJTHOTO YPABHEHUS Tapa00IMIeCKOro THIIA
Mu _ 2 ﬂzu
@ e OExEL (2 0) u(0.0)=0, u(l.0)=0, u(x0)=/(x)

u(x, t)—aAe (%) npx

sin —— A
HMEET BH]I n=l I rie n - TPOW3BOJIbHAS ITOCTOSIHHAS
21 . npx
=—9of (x)sin —dx _ _ _
[o ! . 3anuimTe penicHUe 3aa4u Mpu a=1,1=1, f(x) _1.
| OTtBeT |
3AJIAHHUE 14

JlaHO 0AHOPOIHOE ypAaBHEHUE TEMIONPOBOJIHOCTH CTEPKHS
Mu _ 2 ﬂzu
o ‘g2 (0Ex£1, 1°0)

Ha «koHmax crepkHs 3aJaHbl T[IOCTOSIHHbIE M  pa3jM4YHbIE HEHYJEBBIE TEMIIEpPaTyphI
u(0,t) =15, wu(l,t) =25 cu(x,0) =20x +5.

, HauaJbHOE yCIIOBHE:
[Ton6epure HOBYIO (YHKIIHIO v(x,1) , CBSI3aHHYIO C UCKOMOW (DyHKITHEH u(x,1) TaK, 4TOOBI JJIs
He€ TpaHUYHbIE YCIOBUS CTaJX OJHOPOIHBIMM. Kakol BUJ MPUMET NPU 3TOM HAayaJIbHOE YCJIOBHE

v(x,0)?

| OtBert | |
3AJIAHHUE 15
2 2
T T _y
Obmee pemenue 3aaayu Jupuxie 1 ypaBHeHus Jlammaca L 1% B

D:0ExE£a, OEy£ED

HpﬂMOYFOJ'IBHOﬁ obnactu , IPU OAHOPOAHBIX TI'PAHWYHBIX YCJIOBHAX Ha

BEPTHKAIBHBIX CTOPOHAX 00JIACTH u(0,y) =0, u(a,y) =0

YA U, )
b :

0 \U,(x) a x

hp( y)+bshnpyu npxgehnpbo

aH a g

u(x,y) =a éa S

HWMeEEeT BU]I n=

a, ZEZ‘yUl (x)sin P b, 22‘(7‘3(]2 (x)sin Y i
rae ao a , ao a
HaiinuTe 3nauenue GyHKIMU u(x,y) B LIeHTpe oOnactu mpu 4 =6 , b =4 , €CIIH
| X npu O0E£x£3,

0= Y6-x mpu 3£x£6 U,(x) =0
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| OtBeT | |

Jlnst IpoBeICHUST TEKYIEr0 KOHTPOJSI 3HAHWW CTYJSHTOB B TUCTaHIMOHHOM (opmate B

paspaboraHHOM Kadeapoil «MaTeMaTHKa» OHJIANH-Kypce MMEIOTCS HMPOMEXYTOUHBIE (TPOOHBIE)
KOHTPOJIbHBIE paOOTHI.

N

=0 ® N ALks W

12.
13.

14.

15.

16.
17.

[

7.3.2. IlpoMe:xxyTOUYHAs aTTeCTAlUs

KomiutekT Bonpocos
Bonpocul k sx3ameny (4 cemecmp ounoit ¢hopmul 0dyuenus)
Bonpocel o psaapam @ypbe
(n1s1 ouenku komnerenuuu OITK-1)

JlaiiTe onpeniesieHUE OCHOBHOW TPUTOHOMETPUUYECKONW CUCTEMBI (DYHKITHA.

TpuUroHOMETpUYECKHE CHUHYCBI M KOCHHYCbl OPTOTOHAJIBHBI Ha IMPOMEKYTKE [-P. p],

Kak cTtaBuTCS OCHOBHAS 3aj7ada TapMOHHUYCCKOIro aHajin3a ?

3anummre psag Oypwe 11 GYyHKIUN ¢ IEPHOIOM =2
Ycnosus upuxie.
Chopmynupyiite Teopemy 0 paznokUMOCTH (yHKUUU B psi Dyphe.

3anummure psag Oypee Uis 4eTHBIX (PYHKIUHI ¢ IepuojoM I'=2p
3anumute pag Oypbe 1ist HeUeTHBIX (PYHKLUN C TEPUOIOM I'=2p

3anummte psag ypbe st GyHKINNA ¢ TPOU3BOIBHBIM ITEPHUOIOM r =2l
3anummre psag Oypee UIs YeTHBIX (PYHKIUHA ¢ IPOU3BOIBHBIM IEPHOAOM

T =21

3amumute psag Oypbe st HEYeTHBIX (YHKIUIN ¢ TPOU3BOIBHBIM MEPHOIOM r =2l
Kaxk ocymectBisiercs paznoxxenue B psia Oypbe HEMEPUOANICCKUX QYHKIIAN?
Kak ocymectBnsiercs: paznoxenue B pian Pypwe (GyHKUMH, 3amaHHbIX Ha uHTEpBaie (0, /),
YETHBIM 00pa3zom?
Kak ocymectBisiercs paznoxkenue B pan Oypbe QyHkumii, 3agaHHbix Ha uHTepBane (0, /),
HEYETHBIM 00pa3zom?
[Haiite ompenenenune o6oOmenHoro psaa dypee. 3anumute GopMylny Al ONpPEACICHUS
ko3 urmenToB 00061mEeHHOTO psina Dypre.
Cuctema GpyHKIMN Ha3bIBACTCSI OPTOHOPMUPOBAHHOM, €CIH. . .o.u'neenenn...
[Ipumenenue pso0B dypbe K  PEIICHWIO KpaeBbIX 3aj1ad g OOBIKHOBEHHBIX
T depeHIaIbHbIX YpaBHEHUH.

Bonpockl o ypaBHeHusIM MaTeMaTU4eckoil pusnku

(n1s1 ouenku komnerenuun OIIK-1)

Knaccudukanus ypaBHeHUl MaTeMaTH4ecKoil (pU3MKH.

[lepeuncnure OCHOBHbIE YpaBHEHHsI MaTeMaTHUECKON (DPM3UKH U 3a/1a4M, K HUM IPUBOJISIINE.
BbIBOJ 0IHOPOJHOIO BOJHOBOTO YPAaBHEHHUS Ha IpHMEpe 3aJayd O MallblIX COOCTBEHHBIX
K0J1e0aHUsAX CTPYHbI, OCHOBHbIE TOIYIIIEHUSI.

ITocTaHOBKA HavaIbHO-KPAeBOM 3aJjauu sl OJHOPOJHOIO BOJHOBOTO  YpaBHEHHUS.
Pemenuie oAHOPOJHOTO BOJIHOBOTO YPABHEHMSI METOJIOM pa3/elIeHUs] IEPEMEHHBIX.
du3nueckoe HCTOJIKOBAHME DPELICHMS 3aJauyd O MajbiX CBOOOJHBIX KOJIEOAHHUAX CTPYHBI
KOHEYHbIX pazMepoB. Ctossure BoiHbl. COOCTBEHHBIE YACTOTHI KOJIEOAHUI CTPYHBI.
IToctaHOBKa 3agaud O TPOJNOJBHBIX KojleOaHMAX cTepxkHA. OmnpeneneHue CKOpOCTU
pacnpocTpaHeHus IPOA0IbHBIX BOJIH B MaTepHalle.
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8. OcecummeTpHUHbIE COOCTBEHHBIE KOJICOaHUSI KPYTOBOW MeMOpPaHBI.

9. Vpasuenue u ¢pynkuuu beccens.

10. IToctaHOBKa 3a/7a4M O BBIHYXJICHHBIX KOJEOAHHSIX CTPYHBI IPU OTCYTCTBUM HaydalbHbIX
BO3MYILIEHHM.

11. Pemenue HEOIHOPOTHOTO BOJHOBOTO YpaBHEHHsSI METOJOM Pa3JIOkKEHHS MO COOCTBEHHBIM
(byHKIHAM.

12. PemieHue HEOJHOPOJHOTO BOJIHOBOTO YPaBHEHHS IPU HEOJHOPOAHBIX HAUYaIbHBIX YCIOBMSX
(py HAJIMYMK Ha4aJIbHBIX BO3MYIIIEHUN).

13. Pemenue HauanpHO-KpaeBOH 3aJa4H /1711 BOJITHOBOT'O YPaBHEHUS IIPU HEOTHOPOAHBIX TPAHUYHBIX
ycnoBusx. Pemykmus oOrieit kpaeBoi 3amaqu.

14. BpiBOJ ypaBHEHMS TEMJIONPOBOJHOCTU CTEPHKHS.

15. ITocTanoBKa HaYaJIbHO-KPAaE€BOW 3a/1a4M JUIsl OJHOPOJHOIO YPaBHEHHUS TEIJIOIPOBOJHOCTH.

16. Pemenue oqHOPOIHOIO YpaBHEHMsI TEIIIONPOBOAHOCTH METOAOM Pa3ACIEHUS IEPEMEHHBIX.

17. Pemienue OOHOPOAHOTO  ypaBHEHUS  TEILIONPOBOJHOCTH  JUIA  ClIy4as CTAallMOHApHOM
HEOJTHOPOJHOCTH.

18. PemieHue  HEOMHOPOAHOTO  ypPaBHEHUS  TEIUIONPOBOJHOCTH METOJOM PA3JI0KEHUS I10
COOCTBEHHBIM (DYHKIIMSM.

19. VpaBuenue Jlamnaca. 3anuck B pa3iuuHbIX cHUCTeMax KoopauHat. [locraHOoBKa KpaeBbIX 3adad
11 ypaBHeHus Jlamaca.

20. Pemenue 3amaum Hupuxie mana ypaBHeHus Jlammaca B mpsSMOYroibHOW 00JIaCTH METOJ0M
paszeneHus NepeMeHHbIX (JUIsl pa3InYHbIX KOMOUHAIMNA TPaHUYHBIX YCIIOBHIA).

21. Pemenue 3anauu dupuxiie ans ypaBHeHus Jlamiaca B mpsMOYrojibHOM 001acTH C MOMOIIBIO
JBOMHOIO TPUTOHOMETpUYECKOro psaaa dypee.

22. Pemenue 3amaum Jupuxme st ypaBHeHus [lyaccoHa B mpsiMOYroJIbHOM OOJacTH.

23. YpaBHenue [enpmronbua. Pemenue 3amauM Ha COOCTBEHHBIE 3HAYEHMS Ul OJHOPOJHOTO
ypaBHeHHUs ['enbMrosipla B IpMOYTroJiIbHOM 001acTH.

24. Pemenue ypaBHeHUsI [enbMrosblia B KpyroBoil 00JacTU METO/IOM pa3/esieHHs IePEeMEHHBbIX.
[TocTaHoBKka 3a1a4 Ha COOCTBEHHBIE 3HAUEHUS C YCIOBUEM NEPUOANYHOCTH.

25. burapmonnyeckoe ypaBHeHue. Pemenune HaBbe 3amaum 00 wu3rube MMApHUPHO OHEpTOH
IUTACTHHBI.

MHHHCTEPCTBO HAVKH U BBICILIET'O OBPA3OBAHIS
POCCUMCKOU ®EJIEPALIUN
®EJEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXXJIEHME BbICIIEI'O OBPABOBAHU S
«MOCKOBCKHU NOJIUTEXHUYECKHNI YHUBEPCUTET»
(MOCKOBCKHH IOJIUTEX)

®DaxynpTeT 0a30BBIX KOMIECTEHIIHIH, kadenpa «MaremaTrKa»
Huciunivba  «YpaBHEHUS MaTeMaTHICCKON QU3UKID)
Kypc 2, cemectp 4

3K3AMEHAIIMOHHBIN BUWIET

1. Pemenue ypaBHEHUS MajbIX MONEPEYHBIX KOJIEOAHHUM CTPYHBI METOJIOM pa3felieHus
IIEPEMEHHBIX.

2. @yHJaaMeHTaJbHBIE pellieHus ypaBHeHus Jlammaca B MpOCTpaHCTBE W Ha IUIOCKOCTH. Perenue
3agaun Jupuxie nist ypaBHenus Jlamnaca B cirydae cepruueckoil CHMMETPHH.

Tu _y T

3. PemmTth HauaabHO - KPAEBYIO 3a7a4y it T
u(0.1) =0; wu(5,t) =15; u(x,0) =3.

4. Pa3noxuts B psag Pypbe yeTHBIM 00pa3oM Ha UHTEpBaje (0:3) (byHKIMIO
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f(x)=3-x.

YTBepxkaeHo Ha 3aceaannu kadenpsl MareMatuku « 31»_03 2026 r., mpoTokon Ne 7

3aB. kadenpoii O.M. bapanosa / /

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPABOBAHU S
POCCHUMCKOM ®EJEPALINN
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
YUPEXXJIEHUE BBICIIIET'O OFPA3OBAHUSA
«MOCKOBCKHW MOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJINTEX)

®akynbTeT 0a30BBIX KOMIIETECHIIHH, kadenpa «MaTeMaTrka
Jucuunnuaa «YpaBHEHUS MaTEeMaTHUECKON (PH3UKU»
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIA BUWIET

1. PemeHue HEOIHOPOJHOTO BOJIHOBOTO YpPaBHEHMS IPU OJHOPOJHBIX I'PAaHWYHBIX U HAYAIBHBIX
YCIIOBUSIX METOJIOM PA3JIOKEHHUS 110 COOCTBEHHBIM (DYHKIIHSIM.
2. VYpasHenue Jlamiaca v ero 3anuch B pa3IMuHbIX CUCTEMax KoopauHaT. [locTaHOBKa KpaeBbIX 3aja4 s
ypaBHeHus Jlamaca.
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3. PemuTs HaUaNBHO - KPaeBYIO 3a/1a4y e T
u(0.1) =5; wu(2,1) =12; u(x,0) =2- x.
4. Haiitu pemeHue KpaeBoi 3aJauu:
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B BuJe psiga Oypee.

YT1BepxkaeHo Ha 3acemannu kadenpsl MmareMatuku « 31» 03 2026 r., mpoTokon Ne 7

3aB. kadeapoit O.M. bapanosa / /

Jy1st mpoBeieHMsI TPOMEKYTOUYHOTO KOHTPOJISI 3HAHUM CTY/ICHTOB B IUCTAHIIMOHHOM (popMate
B pa3paboTaHHOM Kadeapoit «MareMaTuka» OHIaiH-Kypce « Y paBHEHUSI MATEeMaTUIECKOU (DU3UKI»
UMeeTCS UTOTOBBIN TECT.
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