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1 Henu v 3axa4u U3yYeHUs TUCHUILIHHBI (MOIYJIAA)

1.1 llean ocBOeHUS TUCIUILIHHDI

Hucrunnuaa «MeTonbl MaTeMaTH4ecKol (U3MKHW» CTAaBHT CBOCH I1ETBI0 H3YYCHHUE
(GyHIaMEHTABHBIX OCHOB TEOPUU YPaBHEHUI MaTeMaTHYeCKOU (PU3UKHU B 00beMe, HEOOX0TUMOM
JUISL OOIIETO Pa3BUTHS M OCBOCHHUS CMEXKHBIX JUCIHUIUIMH (PU3MKO-MAaTeMaTHUYECKOro IMKJIA,
OBJIAJICHHUE aIapaToM MaTEeMAaTHYECKON (U3UKH U MOATOTOBKY K CO3HATEILHOMY BOCIIPHUSTHIO
MpOUEaYp NPUKIATHOTO aHAJIM3a, OCBOCHHE METOJ0B MOCTPOCHHSI MAaTEMAaTUYECKUX MOJIETIEH Ha
OCHOBE YpaBHEHHI MaTeMaTH4ECKOH (PU3UKH.

1.2 3agauy JUCHUIINHEI
1. YcBoeHWe OCHOBHBIX HJICH, TOHATUI U (aKTOB ypaBHECHUN MaTeMaTHIECKON (PU3HKH,

HEOOXOIUMBIX JJISl PELICHHS TEOPETUYECKUX U MPUKIIAIHBIX 3a7]a4 MPUMEHEHUS JUCIUILTNHBL,

2. @opMmHpOBaHUE HABBIKOB (OPMYITUPOBATH W pEIIaTh 33Ja4d MaTeMaTHYeCKOM
bu3KKY, CO37aBaTh M UCIIOJIb30BATh MATEMATHUECKHUE MOJICIH MPOIIECCOB M OOHEKTOB;

3. Pacmmupenne u yriyOlieHHE TEOPETHUECKUX 3HAHUN W Pa3BUTHE JIOTHYECKOTO
MBIIUICHUS; TIOABEM OOIIEr0 YPOBHS MaTeMaTHYECKOU KYIbTYpbl; (OPMUPOBAHHE TBOPUYECKOTO
MOJIX0/1a K U3YUYEHUI0 (PU3NUECKHUX MPOIIECCOB.

1.3 MecTo aucuuminHbl (MOAYJsl) B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMmMbl

JucuuruimHa «MeToibl MaTeMaTH4eckoi (pu3ukm» oTHOCUTCA K «O0s3aTeNbHas YacThb
broka 1 «/luctummuabl (MOyJH)» y4eOHOTO IJIaHa.

Mecto Kypca B TOATOTOBKE BBITYCKHHMKA OIpPENENSIeTCS pOJbI0 METOJOB M HUACH
ypaBHEHHI MaTeMaTuyeckor pU3uKHu B pOPMUPOBAHUH CIIELUAINCTA TI0 JIF000# 007acTH 3HAaHUH,
CephEe3HO HCHOJB3YIOIIEH MareMaTuky. MeToapl MaTeMaTHYecKOW (M3MKH JIe)KaT B OCHOBE
MaTeMaTHYECKUX MOJENel pealbHbIX SBJIECHUH, HCHOIB3YIOTCA B MOJAEIUPOBAHUU Kak
(Gu3n4ecKnx, TaKk U SKOHOMUYECKHX, U COLHUAIBHBIX IPOLECCOB, a TaKK€ B HHKEHEPHO-
TEXHUYECKUX MNpuUoXkeHHsaX. JlaHHbIE Kypc Haubojee TECHO CBsi3aH C  E€KpCOM
«udpdepennmanbHble ypaBHEHU», IMOCKOJIbKY OOJIBIIMHCTBO YpaBHEHUH MaTeMaTHYeCKOH
(U3UKU CBOJATCS TEM UIIH HHBIM CIIOCOOOM K OOBIKHOBEHHBIM U (EepeHIINaTbHBIM YPaBHEHUSIM.
HeoGxoauMbiM TpeOOBaHHMEM K «BXOAHBIM» 3HAHHUSM, YMEHHSM U OIBITY JESTEIbHOCTH
oOyyaromerocss TNpd OCBOCHHM JAaHHOM JUCHUIUIMHBI  SBJSIETCS OCBOCHHMS  KYPCOB
MaTeMaTHYECKOT0 aHalIu3a, ajareOpsl U reoMeTpuu U JuddepeHInaIbHbIX ypaBHEHUH, B 00beMe,
IPEIYCMOTPEHHOM Il COOTBETCTBYIOLIETO HAIIPABJICHHUS.

1.4 IIpogeccnonanbHBIC POJIM B CTPYKTYpe 00pa30BaTe/bHOMH MPOrpaMMbl

Ponw 1: Data Analyst (Ananumuk 0anmwix)
H36neuenue 3nanuil u3 OAHHbIX, NOCMPOEHUe anarumudeckux mooenel, ucnoavzyouux MO u M.
3aoauu:
1. Cmamucmuyeckuii ananus, 8U3yaiu3ayusi OAHHbIX, NPedsapumebHas 0opabomxa.
2. Coz0anue npocHo3HuIX Mooeell
3. [locmpoenue ananumudeckux mooesnetl 0Jisk NOOOEPHCKU OUZHeC-peuleHUl.
Ponw 2: MLOps (Cneyuanucm no sxcnayamayuu MH)
Aemomamuzayus u onepayuornoe ynpasienue sxcusHeHnvimyuxiom MO-mwooeneil
3aoauu:
1. DevOps ons ML.
2. Aemomamu3zayus, moHumopune ML-cucmenm.
3. Onepayuonroe ynpasierue iHusHeHHvim yukiom ML-mooeneu.
Ponw 3: AI PM (Meneooicep npoexmog HH)



Ynpaenenue npoyeccamu cozoanus UHU-pewenuil, sxnrouas KoopoOuHayuro KOMaHobl paspadomru
3aoauu:
1. Ynpasnenue HH-npoexmamu om uoeu 00 @HeOpeHus
2. Ananuz busnec-mpebosanuil U NOCMAHOBKA 3a0ay
3. Oyenka s¢pgpexmusnocmu u ROI HU-peweruii

1.5 IlepevyeHb MJIaHMPyeMbIX Pe3yJbTaTOB O0y4YeHHsl IO AMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/1bTaTaMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

[Iporpamma onpenensieT o0mui 00HEM 3HAHHM, TTO3BOJISIONTHI CHOPMHUPOBATH Y CTYACHTA
MMpEaACTaBJICHUC 06 OCHOBHbIX MOJCIAX U METOAAX MaTeMaTHUEeCKOHU (bl/I3I/IKI/I, O6€CH€‘II/IBaIOH_II/IX
IIMPOKHE BO3MOXKHOCTH MX MpUMeHeHHs. V3yueHune nanHoi yuyeOHOM TUCIMIIMHBI HApaBJIeHO
Ha (P OPMUPOBAHKE Y O0YUAIONTUXCS CIETYIONUX KOMIIETEHITNMN:

OIIK-1 Crnocoden npumMeHsTh (yHIaAMeHTAJbHbIE 3HAHUSA, MOJYYeHHbIe B 00J1aCTH
MaTeMaTH4YeCKMX M (WJIM) eCTeCTBeHHbIX HAyK, H HCHO0Jb30BaTh HX B
npodeccuoHAJIbLHOM 1eATeTbHOCTH.

[Tpumensier pyHaaMeHTaIbHbIE 3HAHUS, TIOJTYYEHHBIE B 00JIACTH MaTEMaTUYECKUX
1 (WIM) €CTECTBEHHBIX HAayK MPHU MOCTPOCHUHM MOJIEICH B 3aIaHHOW MPEIMETHOMN

o0OJactu

OIIK-1.1

OIIK-1.2  Tlpumensier GpyHIaMeHTaIbHbBIC 3HAHUS, ITOJYYCHHBIC B 00JIACTH MaTEMaTHYECKHUX
U (WIM) €CTEeCTBEHHBIX HayK TIpd BBIOOPE METOAOB pEUICHUs 3a7ay

npodeccuoHalbHOM 1eATeNbHOCTH

Pesynprathl 00yueHHs] TO TUCIMIUIMHE JTOCTUTAIOTCS B paMKaxX OCYIIECTBICHHS BCEX
BU/IOB KOHTAaKTHOM M CaMOCTOSITETIbHOM pabOThI 00y4JarOIMXCsl B COOTBETCTBHH C YTBEPIKICHHBIM
y4EOHBIM IIJIAHOM.

Koa, ypoBenb n
(opmyaupoBka KoMIETEeHIUT

Nuauxaropsl

YPOBHI/I OCBOCHUHA
HHAUKATOPOB KOMIICTCHIIUH

OIIK-1

CrniocobeH npuMeHsTh
(byHIaMEeHTaIbHBIC 3HAHUS,
MOJIy9E€HHBIE B 00JIaCTH
MaTeMaTHYeCKuX U (M)
€CTECTBCHHBIX HAYK, U
UCIIOJIh30BAaTh UX B
npodeccroHabHOM
JESITeTbHOCTH.

OIIK-1.1 ITpumenser
(hyHIaMeHTaTbHbBIC 3HAHUS,
MTOJTydeHHBIC B 00J1aCTH
MaTeMaTHYECKHUX U (HJIIH)
€CTECTBEHHBIX HAYK MPH
MOCTPOEHUHU MOJIEJIEH B
3aJIaHHOW TIPEJMETHOM 00NacTH

CrniocoOeH mepeBecTH 3aAavy Ha
SI3BIK muddepeHInanTbHBIX
YpaBHEHUH c YaCTHBIMU
MPOU3BOJHBIMK;, BBIOMPATh U
aHaJIN3UPOBAThH METOIbI
pellieHHs TTOCTABICHHON 3a]auu
U CpPEeACTBa  IPOTPAMMHOTO
obecniedeHuss (B TOM 4mHCIe
CIICIHAIM3UPOBAHHOTO) JUIS HX

peanuzanuu.
3HaeT cnenuduky 3amaqy
perraeMbIx c MOMOILIBIO
YpaBHEHU I MaTeMaTU4YeCKOMU
(1136370978

YMeeT HaXOQuTh  PEILICHUS:

o0me Ui OCHOBHBIX THIIOB
g depeHInanbHbIX YpaBHEHUN
C YacTHBIMH IPOU3BOJHBIMHU
BTOPOTO MOPSIIKA.

Bnaneer oOCHOBHBIMH —aHaIu-
TUYECKUMH U YHUCJIEHHBIMU
METOJIaMH pEIICHUsI YpaBHEHUN
B YaCTHbIX  IPOU3BOJHBIX;
HaBBbIKaMU JI0Ka3aTeIbCTBa
OCHOBHBIX YTBEPKIECHHH.




OIIK-1.2 ITpumensier

Crnocoben  ¢opmynupoBath u

(dhyHIaMeHTABHBIC 3HAHWUS, COICPIKATCIIPHO HHTEPIIPCTH-
MOJTyYeHHBIE B 00J1aCTH poBaTh pPEe3yNbTAaThl PELICHUS
MaTEeMaTHYECKUX U (WITH) 3aa4.  OCHOBHOM  TEPMHHO-
€CTECTBEHHBIX HayK IIpU JIoTHEN u HOHATUMHBIM
BBIOOpE METOJIOB PEIICHUS ammnapaToM.
3a51a4 poecCuoHaIbHON 3HaeT  OCHOBHBIE  IOHSTHA,
JEeSTeTbHOCTH MOJIETHN u METO/IBI
MaTeMaTHIECKON bm3uKy;
MaTeMaTHYECKUE MO/JIENH
OCHOBHBIX MPUJIOKEHUI TeopHun
nuddepeHmaTEHBIX
YpaBHEHWH; OCHOBHBIE METOJIBI
pemeHus 3a1a4
MaTeMaTHYECKOM ¢bu3mKwy;

OCHOBHBIC MNPUKIIAAHBIC ITaKETHI,
HUCIOJIB3YCMBIC JIsI PCIICHUA

ypaBHEHUI B YaCTHBIX
MIPOU3BOIHBIX.

Ymeer ($hopmynHupoBaTh
OCHOBHBIE YTBEP)KICHUS;
UCIIOJIb30BaTh 3JIEKTPOHHBIE
TeMaTHYeCKHe pecypchl Ui
yriyoneHus 3HAHUH o

HU3y4yaeMou TUCIUIUINHE.
Branecer HaBhIKaMH HaBBIKAMH
pelIeHus 3aJaum n
HHTEPIIPETALMN PE3YIbTATOB B
TEPMHHAX MTPHUKIIATHON 00JIaCTH;
HAay4YHO-METOANYECKUM

anmapaToM TEOpUHU
muddepeHnnanbHbIX
YpaBHEHUH; HAaBbIKAMH
IIOCTPOEHUs MIPOCTENIINX
MOZEJIe MPOLIeCCOB, METOIAMU
HCCIIEA0BAHUS MoOAeIIen
MIPOLIECCOB..

2. CTpyKTypa " coJep:KaHue JUCHUNIIMHBI
2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHHUINIMHBI IO BHAaM padoT

OO6m1ast Tpy1I0EMKOCTh JUCIUIUTMHBI COCTABIISACT 4 3a4€THBIX €MHMIL, 144 akaTeMIIeCKUX
gacoB. Kypc «Meroapl MaTeMaTuuecKoil (PU3UKM» COCTOHWT W3 JICKIMOHHBIX M MPAKTUYCCKHUX
3aHATUH, COMPOBOXIAEMBIX PETYISIPHON HWHIWBHAYyAIbHOW pPabOTOW mpemomaBarens Cco
CTYJIEHTaMH B TPOIIECCE CaMOCTOSITENLHON paboThl. B KOHIlE 5 cemecTpa MPOBOAMTCS 3a4eT U
sk3ameH. [IporpamMMoii AMCUHUIUIMHBI TPEAYCMOTPEeHbI 34 YacoB JEKIMOHHBIX, 34 YacoB
IIPaKTUYECKUX 3aHATHUM.

Cemectp
N Bcero
Bun yueGHOM paboThI (qacer)
4acoB
5
KonTakTHas padora (Bcero) 74,5 74,5
B Tom umcne:




Cemectp
. Bcero
Bun yueGHOM paboThI (qacsl)
4acoB
5
3aHATUSA JEKIIMOHHOTO TUIIA 34 34
3aHATHSI CEMUHAPCKOTrO TUIA (CEMUHAPBI, IPAKTUYECKUE 34 34
3aHSTHUS)
JlaGopaTopHble 3aHITHS — —
HNHas koHTaKkTHasA padora:
KonTtpoisb camocTrositenpHOM padotsl (KCP) 4 4
[Tpomesxyrounas arrectanus (MKP) 0,5 0,5
CamocrosiTesibHas padoTa (Bcero) 35,8 35,8
B ToMm guce:
Kypcogas pabora — —
[TpopaboTka yueOHOTO (TEOPETUYECKOT0) MaTepHraia 17 17
IlonroroBka K TeKyIeMy KOHTPOJIIO 18,8 18,8
KonTpoJs: 3auer, 3x3ameH
IToaroroBka K 9K3aMeHy | 357 | 35,7

2.2 CTpyKTYypa QM CHUIINHbBI

Pacnpenenenue BuaoB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3zieaaM JUCLIUTUIIUHBL

Paznensl (TeMbl) TUCIUIUIMHEI, U3y4aeMble B 5 cemecTpe

KomnuectBo yacos

AynutopHa | BneaynutopHas
Ne HaumenoBanue pa3zenoB YAHTOP YAHTOP
Beero | % pabora pabota
JI 3 | €PC | xonrpoms
1 | [TocraHoBka u KinaccuuKanuys 3ajgad MaTeMaTHIECKON 1 6 6 4 5
(hU3MKH
2 | YpaBHenus runepbonnueckoro tuna. OCHOBHBIE 331241 U 27 6 6 ] ]
METOJBI HX PELICHUS
3 | YpaBHeHus mapabonndeckoro Tumna. OCHOBHEIE 3a7a9d U 27 6 3 3 6
METOJIBI X PEIICHUS
4 | YpaBHeHus dyudnTHYecKOro tTuna. OCHOBHBIE 3aa4u. 29 8 8 7 6
5 | [IpuMeHeHne UHTETPAIbHBIX IPEOOPA30BAHMI K PEILICHUIO 278 ] 4 48 6
3aJa4 MaTeMaTnieckoil Gusnku ’ ’
6 | O030p NpoHIEHHOTO MaTeprana 1 MpueM 3adeTa 8,7 _ ) 4 4,7
Kontpons camoctositensnoii padotsl (KCP) 4 - - - -
[Tpomexxyrounas arrectauusi (LKP) 0,5 — — — —
Hmozo 144 34 34 358 357

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausmus/cemunapst, JIP — nabopamopnvie sausmus, CPC —

camocmosamenbHas pa6oma cmydeuma




2.3 Conepxxanue pas3iesioB (TeM) M CHUILTHHbBI

tuma. OCHOBHEBIE
3aJa4YM U1 METOJIbI UX
pereHus

TOHYUBOCTH pemeHusi. O000IEeHHOE PEIICHHE.
Pewmenne 3anad Ha nosrynpsmoit. @opmyiibl
ITyaccona u Kupxroda. KoppekTHOCTh MOCTaHOBKH
3anaun Koy a1 BOTHOBOTO ypaBHEHHs. 3aqavya
Komm n1st HEOQHOPOAHOTO YpaBHEHHS.

Haumenosanue dopma TeKyIero
Ne Conepxanue paszaena
pazzena KOHTPOJIA
IlocTranoBka u [IpenmMer u 3agaun MaTeMaTHYECKON PU3MKe, e P3, KP, KP
KJ1acCUpUKaLUs MECTO B €CTECTBO3HAHUH. BBIBOJI OCHOBHBIX ypaBHe-
3a71a4 HUIl MaTemMaTndeckoi Gpusnku. HauanbHble n
MaTeMaTUYECKOU rpanuyHble ycioBus. [loctanoBka 3aa4. 3amaya
bu3uKu Komm. Teopema Kosanesckoii. KoppekTHOCTb
MTOCTAHOBKH 3a/1a4 MaTeMaTu4eckoi (pU3nKu.
l. [Tpumep Anamapa. IToHsiTHE 060OIICHHBIX pEIIeHUI
3aJla4 MaTeMaTH4eCcKoN (PM3UKHU U MPOCTPAHCTBA
Cob6oneBa. [IpuHIUT Cyneprio3uIiny st TMHEHHBIX
3amau MmaTeMatnueckor pusuku. Kimaccudukamms
YPaBHEHUN BTOPOTO MOPSAAKA, TUHEHHBIX OTHOCH-
TEJIBHO CTapIIUX MPOU3BOIHBIX. XaPAKTEPUCTUKHU.
IIpuBeneHrEe ypaBHEHUN K KAHOHUYECKOMY BULY
YpaBHeHus 3agava Ko 151 BosHOBOTrO YpaBHeHus. Dopmyna P3, KP, KP
runepOonudeckoro |Jlamambepa. CyiiecTBOBaHHE, EAMHCTBEHHOCTb, YC-

enquHcTBeHHOCTH. OyHkumu ['puna 3agaun upuxie.
NHuterpanbusle ypaBHeHUs. Teopus moTeHnuana.
CeneHune KpaeBbIX 3a1a4 K HTerpaabHbIM
ypaBHeHusM. CylllecTBOBaHME pelieHus. Meron
pasaeneHus MepeMEHHbBIX PEIICHUs KPaeBbIX 3a/1ay B
MPOCTEHTIINX 00TACTAX.

2 KpaeBble 3a1aun 17151 BOSTHOBOTO ypaBHeHHs. DOpMyIIb
['puna. Teopembl € TMHCTBEHHOCTH, YCTOMYHBOCTH.
3anaua llltypma—JInysuins. Meron pasnenenust
nepeMeHHbBIX (Dypbe). Teopembl CyIeCTBOBAHHS.
Penenne HeOMHOPOIHBIX 3a1a4 METOIOM Dypbe.
Oynkuuu beccens. 3amada o konedaHuu Kpyriaon
MeMOpaHBI.

YpaBHeHuUs HavanbHo-KkpaeBbie 3a1auu 11 YpaBHEHUS P3, KP
napaboInyecKoro TeIonpoBoAHOCTH. [IpuHun Makcumyma. Meron

tuna. OCHOBHbBIE @Dypbe penieHns KpaeBbix 3a1a4. TeopeMbl

3a/la4i U METOJIbl UX |€IMHCTBEHHOCTH, yCTONUMBOCTH. CyleCTBOBaHUE

3. |peweHus pemienus. 3anada Ko a1 ypaBHeHUs
TEIIONPOBOAHOCTU. TeopeMbl €TMHCTBEHHOCTH,
ycrorunBocTH. DyHnameHTanbHoOe pemienue. Mu-
terpan Ilyaccona. o-pynkius Jupaka. 3agaun Ha
nonynpsimoil. Metoxn ¢ynkiwmii ['puna.

YpaBHeHHS OO6mme cBOMCTBAa TApMOHUYECKHUX (DYHKITHIA. P3, KP
ITUITHYECKOTO [TpuHIIMT MaKcUMyMa 715l TAPMOHHYECKUX ()YHKITHA.
tuna. OCHOBHbBIE Oneparop Jlannaca B KpUBOJMHENHBIX KOOpIMHATAX.
3agauu. Teopus dyHaamMeHTanbHOE penieHrne ypasHeHus Jlamnaca (B
MOTeHIMANa MPOCTPAHCTBE, Ha MIocKkocTH). KpaeBble 3a1aun 1is
4 ypasHeHul Jlamunaca u Ilyaccona. Teopemsl




HaumenoBanue dopma TEKyIEero
Ne Conepixanue paszaena
paznena KOHTPOJIS
[Ipumenenue [IpeobpazoBanme Jlamnaca. [IpeobpazoBanus Oypse P3, KP
WHTETPATBHBIX (9KCTIOHEHIIMABHOE, Sin-, COS- MPeoOpa3OBaHuUs,
5 npeoOpa3zoBanmii K |KoHeuHbIe. [IpeoOpa3oBanus beccens, Memnuna.
" |pelieHuIo 3a1a4 [Tpumepsl IPUMEHEHHSI HHTETPATbHBIX
MaTeMaTU4eCKOoi npeoOpa3oBaHMi K PEIICHUIO 3a]1a4 MaTeMaTHIECKOM
bu3uKu bu3MKH.

Ipumeuanue: JIP — omuem/3awuma nabopamoprou pabomot, KII - evinonnenue kypcogozo npoexma, KP -
KoHmpoavHas paboma, PI'3 - pacuemuo-epagpuueckoeo 3adanus, P - nanucanue peghepama, 3 - scce, K - konnoksuym,
T — mecmuposanue, P3 — pewenue 3aoau

2.3.1 3aHATHA JeKIIUOHHOr0 THIIA

Pa3znen 1. IlpenMer m 3agaum MareMaTH4ecKoll (U3HMKE, €€ MECTO B €CTECTBO3HAHHH.
BbIBO OCHOBHBIX ypaBHEHHMH Maremaruyeckod (usmku. HauanbHble ¥ TpaHMYHBIC YCIOBHS
(2 9.). ITocranoBka 3amau. 3amaua Komm. Teopema KoBaneBckoil. KoppeKTHOCT MOCTaHOBKH
3agad Matemarnyecko ¢usuku. [Ipumep Anamapa (2 u.). Kimaccudukamust ypaBHeHUN BTOpOTo
NOPSIIKA, JUHEWHBIX OTHOCHTEIBHO CTApIIMX IPOMU3BOJAHBIX. XapakTepucTuku. IIpuseneHne
yYpaBHEHMI K KAHOHUYECKOMY BUAy (2 4.).

Paznen 2. 3amaua Komm s BonHoBoro ypaBHeHus. @opmyna Jlamambepa. @opmynsl
[Tyaccona u Kupxroda. KoppekrHocTh moctanoBku 3amauu Ko jy1st BOTHOBOTO ypaBHEHuUs (4
4.). HauvanpHOo-KpaeBble 3ajauu A BOJHOBOro YypaBHeHMs. Popmyinbl ['puna. Teopemsl
€MHCTBEHHOCTH, ycToWumBocTH (2 4.). 3amaua Iltypma — JImyBmmnsa. Meron pasnmencHus
nepeMeHHbIX (Dypre) (2 u.).

Pa3znen 3. HawanpHo-kpaeBble 3aiauu sl ypaBHEHHUS TEIIONPOBOAHOCTU. I[IpmHimn
Makcumyma (2 4.). Meron @Dypwse pemieHHs KpaeBbIX 3a7ad. TeopeMbl €IWHCTBEHHOCTH,
ycroitunBoctu. CymectBoBanue pemieHus (4 4.). 3amaua Komm ang  ypaBHEHUs
TETJIOTIPOBOIHOCTH. Te0opeMbl MHCTBEHHOCTH, YCTOWYUBOCTH (2 4.).

Pa3nen 4. OOmme cBoiicTBa rapMoHuWuecknx GyHknui. [IpuHIMN Makcumyma aJis
rapmonndeckux ¢(ynkmuii (2 4.). KpaeBble 3amaum s ypaBHenuit Jlammaca u Ilyaccona.
Teopembl enuacTBeHHOCTH (2 4.). ®ynkuuu ['puna 3amaun [upuxie u Heitmana, nx cBoicTBa.
[Moctpoenne Gpynkmuu ['puna. (2 4.). Metox pa3nencHus IEPEeMEHHBIX PEIICHUs KPAaeBhIX 3a1a4
B IIPOCTEUIMX 00sacTsx (2 4.).

Pa3znen 5. IlpeoOpazoBanus Dypbe (IKCHMOHEHIMATBHOE, Sin-, COS- MpeoOpa3oBaHUs,
KoHeuHble (4 4.). [IpeoOpaszoBanme Jlammaca. Ilpumepbl TNpUMEHEHUS HWHTETPAJIbHBIX
npeoOpa30BaHMM K PEIICHUIO 3a7]a4 MaTEeMaTHIeCKON Gu3nku (4 4.).

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

Pazngen 1. YpaBHEeHUSI B YaCTHBIX MPOW3BOJHBIX, MOPSIOK, JUHEHHOCTh, OAHOPOIHOCTD,
npuMepbl. BBIBOJ ypaBHEHHUSI MaJbIX MOMEPEYHBIX KOJCOAHHWA CTPYHBI M MaJbIX IMPOJIOJBHBIX
KoJie0aHUM CTEpKHS, MHTETPAJIbHBIN 3aKOH COXpaHEHHs KOJM4YecTBa ABMKeHMs. HauanbHble U
rpannuHble yciioBus. [loctanoBka 3a1a4. BeiBo ypaBHEHUS TETIONPOBOIHOCTH, HHTETPATbHBIMA
3aKOH COXpaHeHHs sHepruu. BeiBoa ypaBHeHus nud@y3uu, MHTErpaIbHbIA 3aKOH COXPAaHEHUs
KoJu4ecTBa Belectsa. HauanpHble u rpannyHbie yennoBus. IlocranoBka 3agad. BeiBox ypaBHeHUN
TUAPOJUHAMUKN U aKyCTHKU. YPABHEHUS YCTAHOBUBUIMXCS MPOLECCOB. ['paHUYHBIE YCIIOBHS.
[MocranoBka 3amau. Kiaccudukamuss ypaBHEHWH 2-T0 TOpSAIKA MHOTHX IEPEMEHHBIX.
Knaccudukanmst ypaBHeHWH 2-r0 TOpsiiKA C JABYMS HE3aBUCUMBIMH  IIEPEMCHHBIMU,
XapaKTePUCTUYECKOE YpaBHEHHWE M XapakTepucTuku. I[IpuBeneHue ypaBHEHHM C JBYMs
HE3aBUCUMBIMH TEPEMEHHBIMU K KAHOHHYECKOMY BHAY (YpaBHEHHMsS C TOCTOSHHBIMU




kodp¢uimentamu). [lpuBeneHne ypaBHEHHMI ¢ JBYMS HE3aBHCUMBIMH TIEPEMEHHBIMH K
KaHOHMYECKOMY BUY (YpaBHEHUS ¢ TTepeMeHHbIMU KoddurmenTamn). [IpuBenenne ypaBHeHUH
C IBYMsI HE3aBUCUMBIMH TIEPEMEHHBIMU K MPOCTEHIIIEMY BUIY

3aoauu ona pewieHus no memam pazoend.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHUK 3a1a4 M0 MaTeMaTHYECKOMN
dusuke,

2) EBnokumoB A.A., ITaBnoBa A.B., PyouoB C.E. YpaBHeHus: MaTeMaTH4ecKoil (pU3HKH.
Meroauueckue yKa3zaHusl.

OcHoBHbIe ypaBHeHUs. HauanbHble U rpannyHbie ycioBus. [loctanoBka 3amaud. 14 ctp.
8,69 ctp. 9. (2)

Knaccudukanuss ypaBHeHMH 2-ro THoOpsaKa MHOTHUX IepeMeHHBIX. Kiaccuduxanus
YPaBHEHUH 2-TO MOpsJKa C IByMs HE3aBHCUMBIMHU IepeMeHHbIMU. IIpuBeneHue ypaBHEHHUN ¢
JIByMsl HE3aBUCHMBIMHM IE€PEMEHHBIMH K KaHOHMYECKOMY BHIY (YpaBHEHHS C IMOCTOSHHBIMH
koaddurmentamu). 6-11 (1, rmasa 1), 1-4 ctp. 8, 6-9 cTp. 9 (2).

[TpuBenenne ypaBHEHHH ¢ IByMsl HE3aBUCUMBIMU NIEPEMEHHBIMH K KAHOHUYECKOMY BUIY
(YypaBHEeHHs ¢ IepeMeHHbIMH Koaunmrentamu). 1,5,7 ctp. 13

IIpuBeneHne ypaBHEHUN C ABYMsI HE3aBHCUMBIMM IIEPEMEHHBIMU K IIPOCTEHIIEMY BHUIY.
12-16 (1, rmaBa 1), 7-9 c1p. 14, 1, 13, 18,21, 25 ctp. 14-15 (2).

Paznen 2. Meron XxapakTepuCTUK PEUICHUs ypaBHEHUN TUTIEpOOIHUEcKoro THna. Pemmenue
3amaun Komm 1y1st oqHOMEpHOTO BOTHOBOTO ypaBHeHUs. Popmyna Jlamambepa. Pemenue 3agauq
Ha MOJYNOpsIMOW JJii OJHOMEPHOTO BOJHOBOIO YypaBHeHus. Pemenue 3amaum Komm ans
ypaBHEHHUS THUNEPOOTUUYECKOr0 TUIA B MPOCTPAHCTBE U Ha IuIocKocTH. Meton dypbe perieHus
KpaeBbIX 33aJa4 JJIsl YpaBHEHUH runepOoIMyecKoro THIIA.

3aoauu ona pewieHus no memam pazoend.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHHUK 3a1a4 10 MaTeMaTHYECKON
dusuxe,

2) EBnoxkumoB A.A., ITaBnoBa A.B., PyouoB C.E. YpaBHeHus: MaTeMaTH4ecKoil (pU3HKH.
Meroauueckue yKa3zaHusl.

Meroa XapakTepUCTUK PEIICHHUS YPAaBHEHHM TUIEPOOTUYECKOro TUma. Pemenue 3amaumn
Kommu st omHomMepHOTro BoiHOBOTO ypaBHeHUs. Dopmyna lanambepa. 73, 74 (1 rnasa 2) (1),
1,3-5,8,11,13,14 ctp. 18 (2).

Pemrenne 3amad Ha MOMYHNpsAMOM JUIsi OJHOMEPHOIO BOJIHOBOI'O YpaBHEHHs. Mertox
nponosbkeHnid. Meron xapakrepuctuk. 61,62 (1, rmasa 2) (1), 1-4,9,10 ctp. 22 (2).

Pemenne 3amaun Komm amst ypaBHeHHSI THIIEpPOOIMYECKOTO THIIA B MPOCTPAHCTBE M HA
iockoctu. @opmynsl [lyaccona u Kupxrodga. 15, 16 ctp. 18 (2).

Metoa @ypre perieHus KpaeBbIxX 3a/1a4 sl ypaBHeHUH runepoonmaeckoro tumna. 104, 110
(1, rmasa 2), 10,12 ctp. 33 (2).

Peanuzamus moxaeneli konebaHuii B MaTeMaTuueckux mnakerax (Maple)



Pa3nen 3. Pemenne HauanbHO-KpaeBBIX 3ajad Uil YpaBHEHUI NapaboiWYecKoro THUIA.
Meton ®ypre. Meton @ypbe perieHus HeOAHOPOIHBIX 3a7a4 JIJIsl YpaBHEHUHN MMapaObOIuIECKOTO
tuna. Pemenne 3agaun Komm 11t ypaBHeHus rerionposogHoctu. @opmyna [lyaccona.

3aoauu ona pewieHus no memam pazoend.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHUK 3a1a4 M0 MaTeMaTHYECKOMN
dusuxe,

2) EsmoxumoB A.A., [TaBnoBa A.B., Pyonos C.E. YpaBHeHuss MaTeMaTHYECKON (PU3HKH.
Meronnueckre ykazaHusl.

Pemenne HavanbHO-KpaeBBIX 3ajad Ul ypaBHEHUH mapaboiuyeckoro tuma. Meron
®ypse. 30, 33, 34 (1, rnasa 3), 3-8, 11 ctp. 33 (2).

Meron ®ypre penieHuss HeOJHOPOIHBIX 3aa4 JJI YPaBHCHUM MapaOoIMuecKoro THIa.
9,17 ctp. 33, 20,24,25 ctp. 34. (2)

Pemenue 3anaun Komm qyis ypaBHenust terionpoBogHoctu. @opmyina [lyaccona. 66,68
(1, rmasa 3), 1-3 ctp. 24 (2).

Meroa npoo/KeHU pereHus 3a1ad Ha nonynpsmoi. 79,80,86 (1, rmasa 3), 4,5 ctp. 24

2).
Peanuzanus mojeneil pacpocTpaneHus Teuia B MareMaTudeckux nakerax (Maple)

Pa3nen 4. N'apmonnyeckue pynkiuu. OCHOBHBIC CBOMCTBA. PerneHne KpaeBbIX 3a1ay s
ypaBHeHus Jlamnaca B npocteimmix obnactax. Meron @ypre. Meton @yphe perieHus: KpaeBbIX
3aaa4 s ypaBHeHus [lyaccoHa B Kpyre U KOJblie.

3aoauu ona pewtenus no memam pazoend.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHUK 3a1a4 M0 MaTeMaTHYECKOM
dusuke.

2) EsmoxkumoB A.A., [TaBnoBa A.B., Pyonos C.E. YpaBHeHuss MaTeMaTHYECKON (DU3HKH.
Meronnueckre ykazaHusl.

Pemenue kpaeBbIx 3amau ans ypaBHeHus Jlammaca B mpocreiimux obmactsax. Meron
®dypre. 14 (a,B,1), 70 (1 rnaa 4), 28-30 ctp. 34 (2).

Meton @ypre pernieHus: KpaeBbIx 3a1ad s ypaBHeHus [lyaccona B kpyre u kossble. 30,
31, 34 (1 rnasa 4), 31 ctp. 34 (2).

Pa3nen S [IpeobGpaszoBanue Jlamnaca, [IpeoOpazoBanue @ypre (IKCIOHEHITMATBHOE). Sin-,
cos-nipeodOpaszoBanust Oypbe Ha MOTYNPSIMOM, KOHEUHbIe TpeoOpa3oBanus Dypre.

3aoauu ona peuwieHus no memam pazoend.

[TaBnoBa A.B., Pyb6uoB C.E., CwmwupnoBa A.B. IIpumeHeHne UHTErpaIbHBIX
npeoOpa3oBaHUil K PELICHUIO 3a/1a4 JUIsl YPaBHEHUI B 4aCTHBIX NMPOU3BOAHBIX. MeTtoandeckue
YKa3aHUs.

ITpeobpaszosanue Jlannaca, [IpeobpazoBanne @ypbe (3kcnonennuansHoe). 1,2 crp. 9; 1,5
ctp. 19, 2,6 ctp. 19.

sin-, cos-npeodpazoanusi Oypre Ha MOTYNPSIMON, KOHEUHBIE TIpeoOpazoBanus Dypre. 7
ctp. 20, 1,2 ctp. 25, 3,4,9,10 cTp. 26.



2.3.3 JIaGopaTopHbIe 3aHATHS

VYueOHbIN TUTaH HE MpeaycMaTpUBacT J1a00paTOPHBIX 3aHITHH MO JUCIUTUINHE «MeETOo b
MaTeMaTHYECKOU (HU3UKM.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX Pa0doT (MP0EKTOB)

VueOHBI TUIAaH HE MPEeAyCMaTpUBAeT KypCOBBIX padOT mo aucuuminHe «MeToss!
MaTeMaTHYECKOU (HU3UKM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00ecreyeHusl AJIsl CAMOCTOATEIbHON PadoThl
00y4aromuXCcH Mo JUCUMUIIINHE (MOIYJII0)

No Bun CPC

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHUST TUCITUTUIUHBI 10
BBITIOJTHEHUIO CAMOCTOSITETIbHOM paboThl

1 (IloaroroBka
TEKYILLIEMY
KOHTPOJTIO

K

VYpaBHeHHsT MaTeMaTH4yecKord (PU3MKHM (JIIEKTPOHHBIH pecypc, cpena
MoIybHOTO 00y4eHus http://moodle.kubsu.ru)

Mertoandeckue yka3aHWs 10 OpPraHH3alUUd CaMOCTOSITEIbHON PabOTHI
CTYIEHTOB, yTBepkaAeHHbIE Y CD, mporokois Nel ot 30.06.2025

2 |I[Ipopabotka
MaTepuana

1. HWneun, A. M. YpaBHeHUS MaTeMaTHYECKOH (hU3HKH : ydeOHOE rmocooue /
A. M. Unmbna. — Mocksa : DU3MATIIUT, 2009. - 192 c. - [DneKTpOHHBIH
pecypce]. - Pexum moctyma: https://e.lanbook.com/book/2181..

2. Kapuesckuit M.M. Jlekuuu nmo ypaBHEHHSIM MaTeMaTH4YeCKOH (U3UKH.
CII6.: Jlamp, 2016. 164 c. [DOmekTpoHHBI pecypc]. - Pexum pocryma:
https://e.lanbook.com/book/72982.

3. Aurynun, K. K. Mertoast matematuaeckoit ¢usuku / K. K. Anrynun. — 3-
e u3n. — Mocksa : lupekr-Menua, 2014. — 123 c¢. — Pexxum noctymna: mno
TIOJIITHCKE. — Pexxum JlocTymna:
https://biblioclub.ru/index.php?page=book&id=240552.

4. Kygpsmos, C.H. OcHOBHBIE METOIBI peIICHHs MPAKTUYECKUX 3afady B
Kypce «YpaBHeHuss MatemaTmueckoil ¢usukm» / C.H. Kynpsmos, T.H.
Pamuenko. Poctos v//1: M3n-Bo FODY, 2011. 308 c. [DaekTpoHHBIH pecypc]. -
Pexxum mocrymna: http://biblioclub.ru/index.php?page=book&id=241103

5. TuxonoB A.H., A.A. Camapckuii. YpaBHEHUs] MaTeMaTHIECKON (PU3HUKH.
M.: U3a-80 MI'Y, 2004. 798 c.

6. Meronuuecknue yKazaHHs MO OPraHU3AIMHM CaMOCTOSTEIBHOU paboThI
CTyJeHTOB, yTBepkaeHHble Y CD, npotokon Nel ot 30.06.2025

Y4eOHO-METOANYECKUE MaTepuajbl I CaMOCTOATEILHONH pabOThl O0Yy4aroOImUXCs W3
YKCJla MHBAJIKUJIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBbS U BOCIIPUATHS HHPOPMAIUH:

Jnst a1 ¢ HapyIIEeHUSIMU 3pCHUS:

— B TIeYaTHOM popMe YBETUICHHBIM MIPUPTOM,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B Ie4aTHoi (opme Ha s3bike bpaitns.

Jlnia Au1 ¢ HapyILIeHUSIMU CIyXa:

— B I1e4aTHO (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

JUist TuI ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B TIeYaTHOM (opme,

— B (hopmMe 2IIEKTPOHHOT O TOKYMEHTA,



http://moodle.kubsu.ru/
https://biblioclub.ru/index.php?page=book&id=240552
http://biblioclub.ru/index.php?page=book&id=241103

— B popme ayamnodaiina.
JlaHHBII TIepedeHbh MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

2.5 CamocTosiTeIbHOE N3yYeHUE Pa3/1eJI0B IUCIUTIIHHbI

lenpto caMocCTOSTENHHOM paOOTHI SIBISETCS YrIyOJIeHWE 3HAHWM, TOJYYCHHBIX B
pe3ynbTare ayIuTOPHBIX 3aHATHA, BHIPAOOTKA HABBIKOB WHANBUAYAIBHON PabOTHI, 3aKpeIlICHHE
HABBIKOB, C(HOPMHUPOBAHHBIX BO BPEMS MPAKTHUECKUX 3aHSATHIA.

ConepxaHue MPUBEICHHOW OCHOBHOM W JOMOJHUTEIBLHOM JIMTEPATypbl TO3BOJISET
OXBaTHUTb HIMPOKUN KPYT 3a]1a4 U METOJIOB MaTeMaTUYeCKON (PU3UKH.

Paznen 1. IlocranoBka 3amau maTemaTuyeckon ¢Gu3uku. HekoppekTHbie 3amauu;
Knaccudukanus ypaBHeHUI B 4aCTHBIX IPOU3BOIHBIX BTOpOro nopsiaka. Kanonuueckue Gpopmel.
Conpsixennbie onepatopsl. [1-3, 10, 14-16]

Pa3zngen 2. 3ajmaua ¢ JaHHBIMM Ha XapakTepucTukax (3amaua ['ypca). CymiectBoBaHuEe U
€IMHCTBCHHOCTh PpEIICHUs 3aJaud C JaHHBIMH Ha XapakTepucTukax; Meton Pumana;
CriennaneHble QYHKUIUMU MaTeMaTudeckor ¢pusuku. [1-3, 14-16]

Pa3znean 3. 3agaun, npuBosIIKE K YpaBHEHUAM MapadoIMyeckoro Tumna. JlonogHuTenbHbIe
YCIIOBHS M TOCTAaHOBKA KpAaeBbIX 3ajad AJs ypaBHEHUIl mapabonuueckoro tuma. IIpenenbHble
ciydau; OyHKIMS UCTOYHMKA [T ypaBHEHUs napabonuyeckoro tuma. [1-3, 14-16]

Paznen 4. OcHOBHbIE NOHATHA TEOpUM MNOTeHIMana. OCHOBHBIE NOHSATHUS TEOPUU
MHTETPaJbHbIX ypaBHEHUM. [1]

Pa3znen 5. Knaccuueckue mHTerpanbHble mpeoOpa3zoBanus (Dypre, Xankens, MemimHa,
Jlannaca, KonrtapoBuua — JlebeneBa, Memnepa — ®oka). MHTerpanbHble NnpeoOpazoBaHUS
0000meHHbIx pyHKIHA. [9,11, 17, 18]

3. O0pa3oBare/ibHbIE TEXHOJOTHH

B cootBerctBum ¢ tpeboBanmsimu OI'OC B mporpamma JUCHUIUIMHBI MPEAyCMaTpUBaeT
UCMOJIb30BaHUE B Y4eOHOM IIpolecce CIENYIOLMX 00pa30BaTe/IbHbIE TEXHOJOTHM: UYTCHHE
JEeKIMA C HWCHOJB30BAHUEM MYJIBTUMEIUUHBIX TEXHOJOTH; METOJ MallblX Tpymm, pa3doop
IIPAKTUYECKUX 3a1ad.

nporpaMMa IO JUCHUIUIMHE «MeTonbl MaTeMaTH4ecKod (U3MKU» TpeaycMaTpUBacT
UCMOJIb30BaHUE B Y4eOHOM IIpolecce CIENYIOIMX 00pa30BaTe/IbHbIE TEXHOJOTHM: UYTCHHE
JEKIMA € HMCIOJIb30BaHUEM MYJIbTUMEIUIHBIX TEXHOJIOTHH; paboTa HaJ HMHIMBHIYaIbHBIMH
3aJJaHUSMU C UCIOJIb30BaHUEM ITAKETOB MPUKJIAJHBIX IPOrpaMM, pa300p KOHKPETHBIX CUTyallui
Ha IIPAKTUYECKUX 3AHATUIX.

KomnbroTepHble TEXHOJIOTMH HPENOCTAaBIIAIOT CPEACTBAa PA3HOIUIAHOBOI'O OTOOPaXKEHMSI
JITOPUTMOB U IEMOHCTPALMOHHOIO MaTepHaIa.

[Togxon paz6opa KOHKPETHBIX CUTYallUi HIMPOKO UCMOIb3YyEeTCsl KaK MpernoiaBaTeseM, Tak
u OakajmaBpaMH BO BpeMs JICKIIMI M aHalu3a pe3yjibTaTOB CaMOCTOSTEIbHONH pPabOThHL. ITO
00yCJIOBJIEHO TEM, YTO B IPOIECCE MOJCIMPOBAHMS YacTO BCTPEYAIOTCS 3aJaud, A KOTOPBIX
€IUHBIX ITIOAXO0J0B He cylecTByeT. [Ipu nccnenoBaHuu U pelIeHUun Kak10M KOHKPETHOM 3a1a4u
UMeeTcsl, KaK IPaBHJIO, HECKOJIBKO METOI0B, a 3T0 TpedyeT pa3dopa M OLIEHKH IeNon
COBOKYITHOCTH KOHKPETHBIX CUTYaLUH.

ITpu oOyueHnH UCTIONB3YIOTCS CIEAYIOIINE 00pa30BaTeIbHbIE TEXHOIOTHUHU:
— TexHonoruss KOMMYHHUKAaTMBHOTO OOYy4YeHHs — HampaBiieHa Ha (OpMHUpPOBaHHE
KOMMYHHKAaTHBHON KOMIIETEHTHOCTH CTYJICHTOB, KOTOpasi ABJseTCA 0a30BOM, HEOOXOAUMOMN s
aJlallTalluy K COBPEMEHHBIM YCJIOBUSAM MEXKYJIbTYPHOM KOMMYHUKALIUH.



— TexHonoruss pa3HOYpOBHEBOro (IU(QepeHIIMPOBAHHOI0) O0yYeHHS — MpEAroaraet
OCYIIECTBJICHHE ITO3HABATENILHON AEATEIBHOCTH CTYACHTOB C Y4YETOM HMX HHIUBHYaIbHBIX
CIOCOOHOCTEHM, BO3MOXKHOCTEH W HMHTEPECOB, MOOUIPSAS WX PEaTM30BHIBATH CBOM TBOPYECKUN
norernuan. Co3faHHe W HUCIOJIB30BAHUE IMArHOCTHUECKHX TECTOB SBIAETCS HEOTHEMIIEMOM
YacThIO JAHHOW TEXHOJIOTHH.

— TexHonorus MoayibHOro OOy4YeHHMs — MPEAYCMAaTPUBAET [EIIEHUE COJCpKAHUA
JUCLUIUIMHBI HA TOCTaTOYHO aBTOHOMHBIE pa3zelibl (MOLyJIN ), HHTErPUPOBAaHHBIE B OOIIMI KypC.
— Hudopmammonno-kommyHukanuonusie  texnonorun (MKT) - pacmmpsitor  pamku

00pa30BaTeNLHOTO MPOIIECcCa, TMOBBINIAS €ro MPAKTHYECKYI HampaBIeHHOCTh, CIOCOOCTBYIOT
MHTECHCU(PHUKAIIMU CAMOCTOSITENIbHOM paboThl ydalluXcsi M TOBBIIIEHUIO T103HABATEIbHON
AKTUBHOCTH.

— HHTepHeT-TeXHONOTUH — TMPEAOCTaBISAIOT HIMPOKHE BO3MOXKHOCTH JJIsi  MOMCKA
uH(popMaLnu, pa3pabOTKU HayUYHbIX TPOEKTOB, BEICHUS HAyUYHBIX UCCIICJOBAHUH.

— TexHonorus WHAMBHAyaIU3allMd OOyYEHUS — IOMOTAeT pPEaTU30BLIBATH JIMYHOCTHO-
OPUEHTUPOBAHHBIM TOJXOMA, YYHUTHIBAS WHIUBUIYyalbHbIE OCOOCHHOCTH H TMOTPEOHOCTH
yUYalxcs.

— IlpoexTHas TEXHOJNOTHS — OpPHUEHTUPOBAaHA HA MOJCIMPOBAHHUE COIHMAILHOTO
B3aMIMOJICHCTBHS yYaIlUXCS C IENbI0 pEIICHHs 3a/Jayd, KOTOpas OMpelesieTcs B paMKax
poecCuOoHaNBHOM MOATOTOBKH, BBIACISSA Ty WIM UHYIO IPEIMETHYIO 00J1acTh.

— TexHomnorus oOy4eHHs] B COTPYAHHUYECTBE — pealM3yeT UACI0 B3aUMHOTO OOydYeHWUS,
OCYIIECTBIISII KaK WHAMBUAYAIbHYIO, TaK U KOJUIEKTMBHYIO OTBETCTBEHHOCTb 3a pEIICHHE
y4eOHBIX 3a7ad.

— TexHonorus pa3BUTUS KPUTHUECKOTO MBIIUIEHUS — CHOCOOCTBYET (OPMHUPOBAHUIO
Pa3HOCTOPOHHEN JHMYHOCTH, CIOCOOHON KPUTHYECKH OTHOCHTbCA K HH(OpMaluH, YMEHHUIO
oTOMpaTh HH()OPMALIHIO JJTsI pEIICHUS TIOCTABJICHHOH 3a1a4u.

KommiekcHoe ucnonb3oBaHHE B y4eOHOM MPOIIECCE BCEX BBIIIEHA3BAHHBIX TEXHOJIOTHMA
CTUMYJHUPYIOT JIMYHOCTHYIO, HWHTEJUICKTYAIbHYIO aKTHMBHOCTh, PAa3BHBAIOT ITO3HABATEILHBIC
MPOIIECCHI, CIIOCOOCTBYIOT (DOPMHUPOBAHUIO KOMIIETCHIIMH, KOTOPHIMHU JOJDKEH 00J1a/1aTh
OyIyluii CrienaIncT.

OcHoBHbIE BUIbl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI BKIIOYAIOT B ceO0sl:

— pabota B MajbIX rpynmnax (KOMaHe) - COBMECTHAS JIEATEIBHOCTh CTYICHTOB B TPYIITIE MO/
PYKOBOJICTBOM JIMJIEPA, HATPABJICHHAS HAa PelIeHUE 001Iel 3a1a4u TyTéM TBOPUYECKOTO CIIOKECHHUS
pe3yNbTaTOB WHIUBUAYATbHOW pabOThl UYJIEHOB KOMaHABI C JIEJICHHEM IOJHOMOYHUNA H
OTBETCTBEHHOCTH,

— aHaJM3 KOHKPETHBIX CUTYyallMil - aHalu3 peabHbIX MPOOJIEMHBIX CUTYyallud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JacTH Mpo(heCCHOHATBFHON NeATENbHOCTH, U MOMCK BapHaHTOB
Jy4IIUX PELICHUN;

— pPa3BUTHE KPUTUYECKOTO MBIIIICHHS — 00pa3oBaTenbHas e TeNbHOCTh, HAallpaBJIeHHAs Ha
pa3BUTHE Y CTYACHTOB pPa3yMHOTr0, pe(pIeKCUBHOTO MBIIIEHHUS, CIIOCOOHOTO BBIIBUHYTh HOBBIE
UJICH U YBUJIETh HOBBIC BOZMOYKHOCTH.

[Tonxon pa3dbopa KOHKPETHBIX 3aJad W CUTyalUHd [IMPOKO HCIONB3YeTCs Kak
nmpernoaaBaTesieM, Tak U CTYJACHTaMH BO BpeMs JICKIUH, TaOOpPaTOPHBIX 3aHITHNA W aHaIu3a
pPEe3yNIbTaTOB CaMOCTOSITENBHON paboThl. DTO OOYCIOBIEHO TEM, YTO MpPHU HCCIEAOBAHUU H
pEIICHUN KaXI0H KOHKPETHON 3a/1a4i UMEETCs, KaK MPaBUIIO, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3z0opa 1 OLIEHKHU L1eJI0M COBOKYITHOCTH KOHKPETHBIX CUTYAaIlHii.

OO01uee
Bun Hcnonp3yeMble HHTEpaKTHBHBIE 00pa30BaTEIbHBIC
Cemectp KOJIMYECTBO
3aHATHUSA TEXHOJIOTUHI
4acoB
5 J Craiig-nexiun. O6CyK€HHE CII0KHBIX BOITPOCOB. 16




OO01uee

Bun Hcnonp3yeMble HHTEPaKTUBHBIE 00pa30oBaTeIbHbIC
Cemectp KOJIMYECTBO
3aHATHSA TEXHOJIOTUH
4acoB
KOJIN4YECTBO
Ne Tema
4acoB
[Ipenmer u 3a1aun MaTeMaTU4ecKoil pusnke, ee
| | MECTO B €CTECTBO3HAHUH. Br1BOI OCHOBHBIX )

ypaBHEHHI MaTeMaTH4eckoi ¢pusuku. HauanbHbie
Y TPAaHUYHBIE YCIOBUS

[TocTanoBka 3agau. 3anaua Komu. Teopema
2 | KoBaneBckoil. KOppekTHOCTh MOCTaHOBKH 3a/1a4 2
MaTtemaTnueckoi pusuku. [lpumep Anamapa

3agava Ko 1151 BOTHOBOTO YpaBHEHUS.

3 ®opmyna Jlanambepa. © 2
®opmyel [lyaccona u Kupxroda. KoppekTHOCT
4 | mocranoBkH 3a1aun Komu /11 BOJTHOBOTO 2
YpaBHEHUS
5 HavanbHo-KpaeBble 3a1a4u 1Sl ypaBHEHUS )
TerIonpoBoaHOCTH. [IpuHIKMI MakcuMyma
6 3agava Komwu 151 ypaBHEHHS TEIIONPOBOAHOCTH. )
TeopemMbl €AMHCTBEHHOCTH, YCTOMYMBOCTH
7 OO0mue cBOMCTBAa TAPMOHUYECKHUX (DYHKITHH. )
[TpuHIMT MakcUMyMa U1l TApMOHUYECKUX (DyHKITHIA
7 KpaeBrbie 3amaun nia ypaBuenuii Jlanmnaca u )
Ilyaccona. Teopembl €TMHCTBEHHOCTH
Hroro: 16

Lenb s1iekyuu — 0030p METOAOB IMOCTPOSHHUS MaTeMaTHUECKUX MOJENe Ha OCHOBE
ypaBHEHUN MaTeMaTu4eckoi (U3UKH, 3HAKOMCTBO C MPoOIeMaMHt U arfapaToM MaTeMaTH4YeCKOn
¢usuku. Ha neknusax CTyIeHTHl MONydaroT oOIiee MPEACTaBICHHE O MOAXO0JaX M METOAax
MCCJIEIOBAHMSI U PEILICHUs 3a]]a4 MaTeMaTH4eCKON (QU3HUKH.

Lens nmpakmuueckozo 3amamusn — HAYYUTb NPUMEHATH TEOPETUUYECKUE 3HAHUS IIPU
PELIEHUH U UCCIIEI0BAaHUH KOHKPETHBIX 33]1a4.

Tewmbl, 3amanus UM BOMPOCHI IS CaMOCTOSITENILHON pabOThl MPHU3BAaHBI CHOPMHUPOBATH
HaBbIKM TIOMCKa HH(OpPMALUH, YMEHHS CaMOCTOSITENIbHO PaCHIMPATh W YIUIYOJATh 3HAHUA,
MOJTyYEHHBIC B XO/I€ JICKIIMOHHBIX U JIA00OPATOPHBIX 3aHSATHIA.

[Tonxon pa3bopa KOHKPETHBIX CUTYaLUH IIUPOKO UCIIOJIb3YETCS KaK MpernojaBaTesieM, Tak
U CTYJCHTAMH IIPH MPOBEICHUHU aHAIIN3a PE3yIbTATOB CAMOCTOSTEIIHPHON PaOOTEHI.

JInst v ¢ OrpaHUYEeHHBIMH BO3MOYKHOCTSIMU 370pPOBbS IPELYCMOTPEHA OpraHU3aLMs
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

JInst man ¢ HapyEeHUs MU 3pEHUS:

— B [1€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

Jyist L ¢ HapyUIEHUSMHU CIllyXa:

— B TIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIist an ¢ HapyIeHnsIMU OITIOPHO-JBUTaTEIbHOIO amnapara:

— B I1e4aTHO (opme,

— B popMe JIEKTPOHHOTO TIOKYMEHTA.

JIist Ui ¢ orpaHUYeHHBIMU BO3MOXKHOCTSIMU 370POBbS IIPEIYCMOTPEHA OpraHU3allus
KOHCYJIBTAIIMI C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.



JIaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

4. OueHoOYHbIE U METOAUYECKHE MATEPHAJIBI

4.1 OueHouyHble cpeAcTBA I TeKyllero KOHTPOJISI  YCIIEBAeMOCTH H
MPOMEKYTOYHOM aTTeCTAlMHU

VYyeOHas NESITEIbHOCTh MPOXOJHWT B COOTBETCTBUU C TpadHuKOM Y4eOHOro mporiecca.
[Ipouiecc camocTOSTENBHONH pPAOOTHl KOHTPOIHMPYETCS BO BpeMs ayIUTOPHBIX 3aHITHUUA U
MHAUBUAYAIbHBIX KOHCyNbTanuil. CamocrosiTenbHas padoTa CTYIEHTOB MPOBOAUTCSA B dopMme
W3YYCHHUS OTJENBHBIX TEOPETHUECKHUX BOIPOCOB IO MPEAsIaraeMoil TuTepaType, pelieHus 3aaad
Y TIOJITOTOBKY MHAWBHIYaJIbHOTO 3aJaHMsL.

@DOHJ OIIEHOYHBIX CPEACTB JAUCIUILINHBI COCTOUT U3 CPEACTB TEKYIIETO KOHTPOJS (CM.
pUMEpHbIE BApUAHTHI MHANBUAYAIbHBIX 33JaHUMN, 33]1a4 U BOIIPOCOB, TECTA) U MMPOMEKYTOUHON
aTTecTanuu (3ayera u SK3aMeHa).

B kauecTBe OLIEHOUHBIX CPEJCTB, UCIOJIb3YEMBIX JJISl TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH,
mpeyiaraeTcsl TMepeyeHb BOMPOCOB IO pasjeniaM, KOTOpble MpopabaThIBAIOTCS B IpoLiecce
OCBOGHHS Kypca, a TaKKe BapHAHTHI KOHTPOJIBHBIX pa0oT. [[aHHBIN MepedeHb OXBaThHIBAET BCE
OCHOBHBIE pa3/Ielibl Kypca, BKJII0Yas 3HaHUsI, [T0JTy4aeMble BO BPeMs CAMOCTOSATEIbHOM paboThlI.

OrneHka ycreBaeMOCTH OCYIIIECTBIISETCS MO pe3ylbTaTaM: KOHTPOJIBHBIX PaboT, yCTHOTO
orpoca MpH cJladye BHIIOJHEHHBIX CAMOCTOSITETIbHBIX 3aJJaHUM WU/UITH TecTa.

ATtTecTanus Mo y4eOHON AMCIMILTUHE MPOBOJUTCS B BUJIE dK3aMeHa. DK3aMEHAIMOHHBIN
OWJIET COJICP)KUT JBa TCOPETHUYECKUX Bompoca U 3amaqy. CTyIeHT TOTOBUT OTBETHI Ha OWJIET B
NUChMEHHOW (hopMe B TEUEHHE YCTAaHOBJICHHOTO BpeMeHH. Jlamee sK3aMeH MmpoTekaeT B ¢opMme
cobeceIoBaHNUs.

CTpyKTypa OLEHOYHBIX CPEACTB AJIfl TeKylleil U MPOMeKyTOYHOM aTTecTaluu

HanMeHOBaHME OLIEHOYHOTO CPECTBA
X KoHTponmpyembie pa3aeisl (TEMBI)
Ne HCIAILIHHEL KOMICTCHIIHH Texymmit [pomexyTouHast
KOHTPOJIb aTTecTanus
KP, T 9B (1-6)
[MocraHoBKka U knaccupuKaims 3aaad OIK-1.1
1 N
MaTeMaTHIECKON (DH3UKH OIK-1.2 KP 2B (1-6)
KP, I[IIP, T OB (7-13)
OIIK-1.2
2|YpaBHeHUs THIEPOOIMYECKOTO  THIIA. ONK-1.1
OCHOBHBIE 33/1a49H ¥ METOBI MX PELICHUS ' KP, I1]]P 3B (8-10)
KP, I[IIP, T OB (14-18)
OIIK-1.2
3|YpaBHeHUs  TapabOIMYECKOTO  THIIA. ONK-1.1
OCHOBHBIE 33]JaYl U METO/IbI UX PEILICHUS. KP, IlJIP, T OB (14-16)




HanMeHOBaHUE OLIEHOYHOTO CPEICTBA
KoHTpomnupyemsbie pa3ieis (TeMbl)
Ne JUCIUTLTAHEL KOMIICTCHIINH Texymmit IIpomexxyTounas
KOHTPOITh aTTecTanms
KP, T 9B (19-22)
4|YpaBHEHUS  JJUIMNTHYECKOTO  THUIA. 83115'11'21
OcHoBHbIe 3a1aun. Teopus MoTeHInana " KP, T 9B (22)
[IpuMeHeHre HHTETPATLHBIX IIPeobpa- 1P OB (23-25)
30BaHUI K pelieHuto 3a7a4 83?:2‘} TP 5B (23-25)
MaTeMaTHYeCKO (Hpr3uKu

CooTBeTcTBHE KOMIIETEHIHIi, (POPMHUPYEMBIX NPHU U3YUYEHUH TUCUUILUIUHBI, 1 BUT0B
3aHATHH

Ilepeuenn .
KOMITETEHIINI Bupbl sansTHH DOopMBbI KOHTPOJISI
JL. IIp. | KCP | CPC
+ + + + |- Omnpoc mno pe3yapTaraM CcaMOCTOSTEIbHOMN
paboTsl
OIIK-1 — 3amuTa MHIUBUIYAIBHOTO 3aaHus;
— KonTponbsHas pabora;
— Tecr;
— 3auer;
— DK3aMeH

TunoBbie KOHTPOJIbHBbIE 32/IaHUA WM HHbIE MATEPHUAJIbI, HEO0OX0AUMbIE [IJI OLlEeHKHU
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA JeATEJIbHOCTH, XapaKTePHU3YIOLIHe ITAIbI
¢dopmMupoBaHusi KOMIIETEHUMH B MpoLecce 0CBOEHHUs 00Pa30BaTeJIbHOM MPOrPpaMMBbI

TunoBbie KOHTPOJIbHbIE 32JaHUS UJIH MHbIEe MAaTePHAJIbI, HeO0XO0AUMBIE /IJI1 OLlEHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA JeATEJIbHOCTH, XapaKTePHU3YIOLIHe ITAIbI
¢dopmMupoBaHusi KOMIIETEHUMH B NpoLecce 0CBOEHHUsI 00Pa30BaTeJbHOM MPOrPpaMMBbI

IIpumMepbl BAPMAHTOB NMPOBEPsSIEMbIX CAMOCTOATEIbHBIX 32 IaHUM
3aganue 1

BapuanTt 1
1. IloctaBuTh KpaeBylo 3a1auy:

Yupyruii cTepKeHb MePEeMEHHOTO CEYCHUS S(X), KOHIIBI KOTOPOTO YIIPYTO 3aKpPEIUICHBI
(ko3 dUIMEHT ympyroro 3akperuieHus k), coBepIIacT CBOOOJHBIC Mayble TPOJOJIbHBIC

KOHe6aHI/I}I, BBI3BAHHBIC HCKOTOPHIM HAYAJIbHBIM BO3MYIIICHHUCM. IImoTHOCTE MacChl paBHa p(X),

MOAYJb YIPYTOCTH — E(X)

2. llpuBecTH K KAHOHUYECKOMY BUIY YPABHEHUS:



2 2
a) a——xa——O x<0;
oy’

6) Uy TAu, AU, +3u, +6u,=0.

Bapuanr 2
1. TlocraBuTh KpaeBylo 3a1auy:

Boxosas mosepxnocth cTepxkHs 0< X</ rtemnomsonuposana. HayanbHas Temmeparypa
CTEp)KHs HyJIeBas, OIUH KOHEIl IOJACPKUBACTCSI IPHU HYIEBOM Temueparype, a Apyrou
Temon3onuposad u ¢ MoMenta £ = 0 neiicTByeT pacnpenencHHbIi BHYTPEHHUH HCTOYHMK TEIIa
MOIITHOCTH ¢(X).

2. IlpuBecTH K KAHOHUYECKOMY BUY YPABHEHUS:

2 2
a) 8__x8_=0 x>0;
oy’

0 — =
) u +2u,, +5u,, + > u, +2u, =0.

Bapuant 3
1. IloctaBuTh KpaeBylo 3a1auy:

bokoBass MOBEpPXHOCTb CTEp)KHS TEIJIOU30JMPOBAaHA, a HAa KOHLAX IPOMCXOAUT
KOHBEKTHBHBIH TETIJIO00MEH CO CpelaMu, TeMIIepaTypa KOTOPBIX u1 U u2. HauanbHas Temneparypa
CTEp>KHs HyJeBast

2. llpuBecTu K KAHOHUYECKOMY BUY YpaBHEHUS:

o’u o u 82
2o W o S 42 = 0.
)X o Y Ay Y By
6) 3uy —du —2u, +3u, +u, =0.

Ilepeuenv Komnemenuyuii (wacmu KomnemeHyuu), NPoGePAEMbIX OUEHOUHbIM CPEOCHIEOM
OIIK-1.1, OIIK-1.2

3aganue 2

Bapmuanr 1
Haiitu pemenue 3agaun Komu:

x '

a)u, —u, —12u, =0, |x]<ow, y>0; u|_=e", u,|_,=0.

— X / 1

1:0:36 4 ut|t:0:X_|_1

6) U =y, +xs, t 130,
Penmmrs CMeNIaHHbIC 3a1a4n:

a)u, =% , x>0, t>0, u(x,O) =x’, u;(x,o) = x, u(O,t) —

6) 4ul =u’ +6x, x>0, >0 u(x0)=c x0(x0)s0,(0,6)=s ¢



Bapuanr 2
Haiitu pemenue 3agaun Komm

a) T/lxx - 4Mxy +3uyy = O, |x| < 0, y > O; u |y:(): O, uy |y:0: SInx.

6) u, =9u_+x>+¢>, t>0,

2. !
x| <oo; ul_,=x'sinx, u,|_,=cos2x.
Pemuth cMmenranabpie 3aJa4du.

a) Uy = Uy 5, x>0, £>0 y(x,0)=siny, u (x,0)=1, u, (0,t)=cost

6) u' =9u" +e ™, x>0, >0, u(x,0)=1+x, u/(x,0)=1-c x, uf0,t)=cs ¢
Bapuanr 3
Haiitu pemenue 3agaun Komm

a) u, +u, —2u, =0, |x| <o, y>0; ul_y=cosx, u,|_,=1-sinx.

xl<oo; ul =1 (x*4ml), u/| =c 2x.
? =0 i t]1=0

6) u =Aul +(x+1t), 1>0,

Pemutes cMmenrannbie 3aJa4du.

a) U} =9y ., x>0, t>0 u(x,0)=x", u/(x,0)=3x",u(0,¢)=9¢

6)2 u Fu. +e*, x>0,1>0, u(x,0)=x, u/(x,0)=s x,iu(0n)=s ¢

Ilepeuenv Komnemenuyuii (wacmu KomMnemeHyuu), NPOCEPAEMbIX OUECHOUHLIM CPEOCHIEOM
OIIK-1.2, OIIK-1.1

3amanue 3

BapuanTt 1
Pemuth cMemanHble 3a1a4u:

a) 4, =3 u6.>00<x<1 u(0,0)=0, u(l,1)=0 u(x,0)=5s ik 1,(x,0)=0
6) uy=u, +u+x(2-1).t>00<x<7 u, (0,6)=12, u,(m,1)=1*,u(x0)=c 2x0

Bapuanr 2
Pemmtes cMmenianabvie 3aa4uu:

Ay u, =1 u6,t>00<x<1 u,(0,0)=0, u(l,r)=0,

u(x,0)=c %gx, 8,(x,0)=c izzex

6) U =u, £ut>00<x</ u(0,0)=0, u(l,£)=0,u(x,0)=1.

Bapuant 3
Pemmtes cMmenianabsie 3aa4uu:

a) u, =4u, +1,t>0,0<x<l 1 (0,0)=0, u (l,t)=1,u(x,0)=0, u,(x,0)=0.

6) t =%, +2u,t>0,0<x<l u(0,)=0, u(l,t)=0,u(x,0)=1.



Ilepeuenv Komnemenuyuii (wacmu KomMnemeHuuu), NPoOCEPAEMbIX OUECHOUHLIM CPEOCHIEOM
OIIK-1.1, OIIK-1.2

IIpumepHbie GOPpMYIMPOBKHM HHAUBUAYAJIBHbBIX 321aHU I

1. Bocnonb3oBaTbCs CpeACTBAMU MAaTEMaTHYECKUX [AKETOB [UIsl pEeHIeHUs 3ajJaud |
BU3YaIM3al[iH Pe3yJIbTaTOB

Munmunap paaryca R HArper 10 Temneparypbl 7, U OXJIaXIAE€TCsA C IOBEPXHOCTU TaKUM

0o0pa3om, 4To ee TeMIepaTypa, HaunHasi ¢ MOMeHTa ¢ = 0, ToAIep>KUBAETCs MOCTOSIHHOM M paBHOU
Hymto. Haiitu 3akoH pacnpenenenus TeMnepaTypsl, CUuTas1, YTO PacIpeneIeHUE TEMIIEPATYPHI BO
BCEX IONEPEYHBIX CEUECHUAX OIUHAKOBO.

2. Bocrnonb3oBarbcsi CpeACTBAMU MaTeMaTHUYECKUX IMAKETOB [UIsl pElIeHUs 3aJaud |
BU3YaIM3al[iH Pe3yJIbTaTOB

Haiitu Temneparypy Kpyrioro 6€CKOHEYHOTO LIWIMHIpPA Paguyca a IPU YCIOBUH, UTO HA

€ro MOBEPXHOCTH MOJIEP)KUBAETCI TEMIIEpaTypy, paBHas HYIIIO, a HauajlbHas TeMIepaTypa paBHa
2
r
u  =U1-—
a

t=0

Ilepeuenv Komnemenyuii (wacmu KomMnemeHyuu), NPoOCEPAEMbIX OUECHOUHLIM CPEOCHIEOM
OIIK-1.1, OIIK-1.2

IIprMepsbl TeCTOBBIX 3aJaHUI JJISI KOHTPOJISI 3HAHUI

1. Yka3aTp XapakTepUCTUKH YPABHEHUS 1) dx dy du 3) dx dy du

2 .3
Xu,+yu, =u

) d_ b _dui & _b_,

x y u X Yy
2. Yka3arb 3aMeHY NepPEMEHHbIX, PUBOISALIYIO )é=y—x, n=y—-3x
ypaBHEHHE K KAHOHUYECKOMY BUAY
u, +du, +3u, =0. ) g=y+x, n=y-3x
3)E=y+x, n=y+3x
4) E=y-x, n=y+3x
3. Yka3aTh KaHOHHYECKYIO (JOpMY YpaBHEHHS Du, =0 3)u,=0

u, +2u, +u, =0.

Du,=0 Hu,+u,=0

4. YxasaTh TMN y ypaBHenus u ., +4u,  +5u,, =0. | 1) 'nnepbomuyeckuii
2) DU TAYECKUNA

3) CmemanHbIf




4) TapaGonuueckuit

5. BosiHOBO€E ypaBHEHHE OTHOCHUTCS

1) X anunTHYECKOMY TUITY
2) x mapaboIn4ecKOMy THITY
3) K TUTIepOOINYECKOMY THITY

4) K cMEUIaHHOMY THITY

6. Kakoit myHKT onpe/ensieT NepBylo KpaeByro
3ajavy AJIsl OTHOMEPHOTO BOJHOBOT'O YpaBHEHUS?

D ou, =a’u,, u(x0)=p(x) u(x0)=vy(x)
u(0,0)= 44 (¢), u(l,t)=ps,()

2) uy=a’u, ulx0)=0(x) u/(x0)=y(x)
u(0,6)=p1,(t). ul.1)= (7)

3) uy=d’u,, u(x0)=gp(x) u,(x.0)=y(x)

7. Kakoli myHKT onpelensieT KJIaCCUUECKYHo 3a/1auy
Komm nms runep0oinnyeckoro ypaBHeHUS?

1y e =@ty u(x,0)=p(x). u,(x.0)=p(x)
2y e =auy u(x0)=o(x) u(x0)=w(x)
3) u, = azum,u((),t)z /ul(t)9 ”(Zat): ,Uz(t)

4) u, = azuxx,u(x,O): lul(t)’ M(l,t)z /,[2(1‘)

8. Meton @ypbe mpencraBiseT coooi

1) MeTon XapakTEpUCTUK
2) MeTO/] MOTCHIINAJIOB
3) MeTop pa3zieneHns IeEpEMEHHBIX

4) meton dhopmyn ['puna

9. Onpenenenue cBepTKU ABYX (GYHKIMIA f U g, IpH
J(®)=0,1<0,
g =0,1<0.

1) f*gzif(r)-g(t—r)dr
) frg= [ £le)-gle-r)ds

3) f*g=[ /(o) gle—c)dr




8 frg=[ () gle)a

10. Pemenue knaccuueckoi 3amauu Koiu aiis 1) Bcerna
HEOJHOPOJHOT'O BOJHOBOTO YPAaBHEHHUS
Uy = azuxx + f(x 1) u(X,0)= 0,

u,(x0)=0 ycroitunso.

2) npu omnpeneaEHHbIX CBOMCTBAX
napameTpa a

3) ipu onpenenEHHBIX CBOMCTBAX MPaBOMt
qacTtu f(x,t)

4) HUKOT1a HE YCTOWYUBO

OTBeTnI

i~ i AR el
—_
~

Ilepeuenv Komnemenuyuii (wacmu KoMnemeHYuUU), NPOGEPAECMbIX OUCHOUYHBIM CPEOCHEOM
OIIK-1.1, OIIK-1.2

IIpumepHoe conep:kaHHe KOHTPOJbHBIX padoT

1. Konrponsnas Nel (IIpuBenenune k KAHOHHUECKOMY U IPOCTEUIIIEMY By YPAaBHEHHH ¢
JBYMs1 HE3aBUCUMBIMH [IEPEMEHHBIMH).

EsmoxumoB A.A., TlaBnoBa A.B., Py6moB C.E. YpaBHeHUsT MareMaTnuecko (U3HKH.
Meroanueckre ykazaHusl.

NoNe 9-25 ctp. 14, 16-25 cTp.15.

2. Kontpoasnas Ne2 (Meton @ypbe pelieHus CMEIIaHHBIX U KPAeBBIX 3a]1a4).

EBmoxkumoB A.A., IlaBmoBa A.B., Pyomor C.E. VYpaBHeHuss maremMaTH4ecKOW (DHU3UKH.
Meronnueckre ykazaHusl.

NeNe 14,16 ctp. 33, 19,21-23,26-29 c1p.34.

[IpumepHbIe 331241 KOHTPOIBHOM paboTh! Nel

Bapuanr 1
1. IlpuBecTH K KAHOHHYECKOMY BUIY YPABHCHUS:
0’u 0’u o*u o*u o*u
a) —x—5=0. x<0 6) x* + 6 xy- -7y —=0.
o’ oy’ ox* }8X6y ¥ oy



IIpuBecTu K npocTteiiiemMy BUAY YpaBHEHHE:
" " " ! '
uy +4u, +4u, +3u, +6u,=0.

Bapuanr 2
TIpuBecTr K KAHOHUYECKOMY BUAY YPaBHEHHUS:
)82u Lo, ; 5 0’u 5 0°u  9’u 10u 0
) —5 X——5=0 X—+2X + +——=
ox’ oy’ ¥ ox’ yaxéy yaf 20y

IIpuBecTu K npocTteiiiemMy BUAY YpaBHEHHE:
4 4 " l ! /o
Uy +2u,+5u, +5u,+2u,=0.

Bapmuanrt 3
IIpuBecTH K KAHOHUYECKOMY BHY YPaBHEHUSL:
o’u o’u o0’u 02 02 0
2 2 u u u
D)X T2y ——+y —5=0. 6 ¥ oy 2"+ u=0.y<0
X X0y y ox* "oyt ox

IIpuBecTu K npocTteiiinemMy BUAY YpaBHEHHE:
" " " !/ /o
3uy, —Suy, —2u, +3u, +u,=0.

Bapwuanr 4
HpI/IBCCTI/I K KAHOHHNYCCKOMY BUY YPABHCHUA:
2 2 2 2 2
2) yzé—f+xaf+4a—”+2a—”—u=o.x<o 6) Ol 6xy 0 920 g
ox oy oy ox ox* ox0y oy

IIpuBecTu K npocTteiiiemMy BUAY YpaBHEHHE:
" " " !/ ! _
uy +4u,, +5u, +u, —u, +4u=0.

Bapuanr 5
[IpuBecTr kK KAHOHNYECKOMY BUAY YPaBHEHHUS:

a) X————=0.x<0 6)

o*u o%u 0%u 1( y j@u
—— 2. + X—+— -/ =0.
y@XZ 4 oy 2\Wx 4

X =
0x0y oy
IIpuBecTu K npocTteiiiemMy BUAY YpaBHEHHE:
2ul, —Tul, +6ul, +3u, +5u=0.

Bapuanr 6
[IpuBecTy K KAHOHUYECKOMY BUAY YPaBHCHHUS:

HpI/IBCCTI/I K HpOCTeﬁH.IeMy BUAY YpaBHCHUC!
uy, —6ul +25u) +4d, +8u, =0.

Bapuanr 7
[IpuBecTH K KAHOHMYECKOMY BUAY YPaBHEHMS:



d*u ou o*u o*u  0’u
2 Xy +xX—=0. o) —+X——0 >0, y>0
DY e o0y " oy 7 ok Y

oy’
TIpuBecTu K npocrteiiiemMy BUAY YpaBHEHHE:
" " 4 !
uy —2u,,—3u, +u,=0.

Bapmuanr 8
[IpuBecTy K KAHOHUYECKOMY BUAY YPaBHCHHUS:
o’u  d’u o’u . ,0%u
ALy . 0 P frbays L5
ox* oy yZ ” ox0y oy’

HpI/IBCCTI/I K HpOCTeﬁH_IeMy BUAY YpaBHCHUC!
Uy +2u +d, +3u, - 5u, +4u=0.

Bapwuanr 9
IIpuBecTH K KAHOHUYECKOMY BUAY YPABHCHHUS:
82 52 Ou  ,0u . ou
) = 0. y<0 P—+x'—+2x—=0.
ﬁ ox oy ox
IIpuBectu K npocrteiiiemMy BUAY YpaBHEHHE:
”n " n / !
du,, —4u, +u,, +6u, +5u,=0.
Bapwuant 10
[MpuBecTH kK KAHOHUYECKOMY BUY YPaBHEHHS:
o’u o’u o'u ou o'u  Ou
a) 2—2y +y2 2—2——0 p 2=0.x<0,y<0
ox oxoy oy ox ox oy

HpI/IBCCTI/I K HpOCTeﬁmCMy BUAY YpaBHCHUC!
" " " ! !/ _
Uy +3u,, +2u, +3u, —3u,—u=0.

Bapuanr 11
[IpuBecTy K KAHOHUYECKOMY BUAY YPaBHEHHUS:

o*’u 0°u you 1 du

X — 4+ =————=0. x>0, y<0 6)
VYo T 20x 2yoy Y
y282l+4xyau +5xzaL;=O.

ox Ox0y oy

HpI/IBCCTI/I K HpOCTeﬁmCMy BUIY YpaBHCHUC:
" " " !/ !/ _
Uy —2u, +u, +9u, +9u, —9u=0.

Bapuant 12
[IpuBecT K KAHOHUYECKOMY BUAY YPaBHEHHS:
2 2
a Ou X Ou : fa_u_La_u—O x<0, y<0 0)
oy~ 20y 2xox

,, O’u . 0'u 0Ou ou
e —2e + +—=0.
ox’ oxoy oy’ ox




2. llpuBectu K mpocTeHieMy BUIY YpaBHCHHE:
" " " ! !/
uy +4u,, +3u, +5u, +u,+4u=0,

[IpumepHbIe 331241 KOHTPOJIBHOM PabOTH No2

Bapuanr 1
Pemuts cMmemannble 3a1a4n:

a) u, =36u,,t>00< x<1, u(0,)=0, u(l,£)=0, u(x,0)=5sin 0, u,(x,0)=0.
o) u, =u, +u+ xf2—1),t>00< x<7,u,(0,0)=1>, u,(m,1)=1>,u(x,0)= cos2x.

Bapwuanr 2
Pemuts cMeniannbIe 3a1a4n:

a) u, =16u,,t>00< X<1’ u (0,1) =0, u(l,t)zO, u(x,O)zcos%rx, ut(x,0)=cos%x.

6) u,=u_ +ut>00<x</,u0,0)=0, u(l,t)=0,u(x,0)=1.

Bapwuanr 3
Permuts cMenranHbIe 3a/1a49u:

a)u, =4u, +t,t>0,0<x</, u (0,)=0, ux(l,t):t,u(x,O)zo, u,(x,0)=0.
6) u, =9u +2u,t>0,0<x </, u(0,6)=0, u(l,t)=0,u(x,0)=1.

Bapwuanr 4
Pemuth cMerannyro 3a1a4y

&) u, =9u,_+e',t>00<x<7, u(0,6)=0, u(7,t)=0,u(x,0)=0, u,(x,0)=1-x.

6) Ut:UXX_4U+ 51'172;2-,1‘>0,0<X<19 M(O,t):(), u(l,t)zo,u(x,()):x.

Bapuanr 5
Pemutek cMemanubie 3a1a4u:

a)u,+2u,=u,—u,t>00<x<m,ul0,)=0, u(z,t)=t,u(x,0)= o —x*, u,(x,0)=0.

6), u, =9u,.,t>00< x<1, u(0,0)=t+1, u(l,t)=¢+2,u(x,0)=x+1, u,(x,0)=0.

Bapuanr 6
Pemuts cMemannble 3ana4n:

A u,=u,—2u —ut>00<x<sx,ul0,:)=0, u(n,t)zO,u(x,O)zO, u,(x,0)=x.

/4 _ 7 ile =7/ —
6) ut:um,t>0,0<x<5,ux(oaf)—oa ”(2’t]_0’“(x’0)_é *

Bapuant 7
Pemute cMemanubie 3a1a4u:

a) u, =36u, +9sint,t>00< x</, u(0,£)=0, u (1,t)=0,u(x,0)=x,u,(x,0)=0.



_. 2 _ o i
0) u, =u, tcosx,t>0,0<x<2,ux(O,t)—O, u(z,tJ—O,u(x,O)—é X.

Bapmuanr 8
Pemmte cMeranHble 3a1auu:

A u,=u, +xt>00<x<7,u0,0)=0, u(z,t)=0,u(x,0)=sin2x, u,(x,0)=0.

6) u, =4u,, +u+xt(2—1)t>00<x<x,u (0,t)=1>, u (z,t)=1*,u(x,0)=cosx.

Bapuanr 9
Pemmte cMerianHble 3a1auu

ayu, =u_+xe t>00<x<l,u0,)=0, u(l,£)=0,u(x,0)=0, u,(x,0)=1-x.

6) u, =u, —4u,t>00<x<7x,u(0,)=0, u(z,t)=0,u(x,0)=x* - .
Bapwuant 10
Pemmts cMeniaHHbIe 3aga4du:

a)u, =25u_ +xsint,t >0,0<x<1, u0,0)=0, u(l,t)=0,u(x,0)=0, u,(x,0) = 0.

o) u, =u_ —ut>00<x</,u0,0)=0, u(l,t)=0,u(x,0)=(l - x)x.

Bapwmanr 11
Pemuth cMenianHbIe 3a1a4n:

a) u, =16u, +5Ssint,t >0,0<x </, u(0,/)=0, ux(l,t)z O,u(x,O)z x, u,(x,0)=0.

6) u, =u

xx’

T V4
- = Zo4l= _rn/ _
t>0,0<x<2,ux(0,t)—0, u(z,tj—o,u(x,O)_A 2x.

Bapwuant 12
Permute cMenranHble 3a/1a49u:

a) 25u, =4u .t >0,0<x<2, 40,1)=0, u,(2,¢)=0,u(x,0)= sin%x, u, (x,0) = cos%x.

6)u, =u,,—e 'sin3x,t>00<x<r,u(x0)=0, u(0,t)=0,u (7,t)=0.

Ilepeuenv Komnemenuyuii (wacmu KomnemeHyuu), NPoGepAEMblX OUEHOUYHbIM CPEOCHIEOM
OIIK-1.1, OIIK-1.2

IIpuMepsI 3a4eTHBIX 32JaHUH
Bapuanr 1
3. IlocraBuTh KpaeBylo 3aauy:
Yupyruii crepkeHb NEPEMEHHOTO CCUCHHSI S(X), KOHIIBI KOTOPOTO YIPYTO 3aKPETUICHBI
(koo dunmentT ympyroro 3akperuieHus k), COBEpIIAET CBOOOIHBIC Majble IPOJIOJIbHBIE
KoJIeOaHus1, BI3BaHHBIC HEKOTOPBIM HaYaJIbHBIM BO3MYIlIeHHEM. [IOTHOCTh MacChl paBHa P(X),

Moyt ynpyrocti — E(X).
4. IlpuBecTH K KAHOHUYECKOMY BUJY YPaBHEHHS:



" " " ! I
6) Ux +au, +au, +3u, +6u,=0.

BapuanT 2
3. IlocraBuTh KpaeBylo 3ajauy:
bokoBas nosepxHocTh crepikHs 0 < x</ temmousonuposana. HayanpHas Temmeparypa
CTEpXHS HyJeBas, OJUH KOHEIl IOAJAEPKUBAECTCA IPU HYJIEBOM TeMmIeparype, a JIpyrou
TEIUIOM30JIMPOBaH 1 ¢ MOMeHTa £ = 0 neficTByeT pacnpeie/ieHHbIi BHYTPEHHHI HCTOYHHK TEIlia
MOIITHOCTH ¢(X).
4. IlpuBecTy K KAHOHUYECKOMY BUIY YPABHEHUS:

o’u  0u
a) — —x—5=0,x>0;
ox oy

0) u +2u,, +5u,, +5ux +2u, =0.

Bapuanr 3
3. IlocraBuTh KpaeBylo 3ajauy:
bokoBasi MOBEpPXHOCTb CTEp)KHSA TEIUIOM30JMpPOBaHA, a Ha KOHLAX MPOHCXOAUT
KOHBEKTHBHBII TETJIO0OMEH CO CpelaMu, TeMIepaTypa KOTOPBIX u1 U u2. HauanbHas Temneparypa
CTCPIKHSA HYJICBAA
4. IlpuBecTH K KAHOHUYECKOMY BUJY YPaBHEHHS:

o’u o’u o’u
x’ +2x —3—+y° =0.
a) x” Oxoy Y oy’
6) Uy —ouy —2u}, +3u +u, =0.

Ilepeuenv Komnemenyuii (wacmu KomMnemeHyuu), NPOCEPAEMbIX OUECHOUHLIM CPEOCHIEOM
OIIK-1.1, OIIK-1.2.

IIpuMepHBIi NepeYeHb BONPOCOB, BLIHOCUMbIX HA JK3aMeH

1. Tlonstue nuddepeHInaiIbLHOTO YpaBHEHUS C YaCTHBIMU MPOU3BOIHBIMU. [TocTaHOBKa
3aa4 MaTeMaTHuecKoi (pu3nku. TUITBI KpaeBBIX YCIOBUH.

2. KoppekTHOCTh TOCTAaHOBKH 3a/1au MaTeMaTuudeckor ¢pusuku. [Ipumep Anamapa.

3. BoBog ypaBHeHus kojeOaHMs  CTpyHBL.  [Ipumepsl  JOpyrux  ypaBHEHUH
MaTeMaTU4eCcKon (PU3MKH.

4. Knaccuduxanus auHEHHBIX JU(QPepeHINATbHBIX YPaBHEHUH BTOPOTO TOpPsIKa B
YACTHBIX MTPOU3BOIHBIX (OOIHI CiTydaii).

5. Knaccudukanus nuHelHbIX audQepeHInanbHbIX ypaBHEHUH BTOPOTO TOpPSIKA C
JBYyMsl HE3aBUCHMBIMH IIEPEMEHHBIMHM. XapaKTEpUCTHYECKAas IOBEPXHOCTb. IIpumepsl
XapaKTEPUCTHK.

6. IlpuBenenne K KaHOHMYECKOMY BHAY Iu(dPEepeHIHMANTbHBIX YpaBHEHUH BTOPOTO
HopsiIKa C ABYMSI HE3aBUCUMBIMHU MEPEMEHHBIMHU (TUNIEPOOIMUECKOrO THIIA, MApabdOoIMYECKOro
THUIIA, JIMITHYECKOro TuMa). JIeMma o XapakTepucTuKax

7. Pemenne 3amaunm Komwm 11 0JHOMEpPHOro BOJIHOBOrO YypaBHeHus. ®opmyia
I’ Anambepa



8. CyuiecTBoBaHME, €IUHCTBEHHOCTh M YCTOMYMBOCTh pelieHus 3azaun Komm s
OJIHOMEPHOTO BOJTHOBOTO ypaBHeHHUs. O000IIIEHHOE PEIICHHE.

9. Pemenue kpaeBbIxX 3a7a4 AJI1 OJTHOMEPHOTO BOJHOBOI'O YPAaBHEHUS HA MOJIYIPSIMOM.

10. Pemenue 3amaun Komm s IBYXMEpPHOTO M TPEXMEPHOTO BOJHOBBIX YpaBHEHHI.
®opmyna I[Tyaccona. @u3nuecKuil CMBICII PELLICHHUS.

11. Pemenue 3anaun Ko 111 HEOJHOPOAHOTO BOJTHOBOI'O YPAaBHEHUS.

12. ENMHCTBEHHOCTh M YCTOMYMBOCTD pelieHus 3a1a4u Ko 1)1 BOJIHOBOTO ypaBHEHUS
(TpexMepHBII ciTydaid).

13. Metog ®ypbe pemeHus CMENIAHHBIX 337ad JUIsl BOJIHOBOTO ypaBHEHHMS (A7
OJIHOPOAHBIX U HEOJTHOPOJIHBIX YPAaBHEHUHN U TPAaHUYHBIX yCIOBHM). ENMHCTBEHHOCTD pelieHusl.

14. CMmemanHble 3aJaud s ypaBHEHHUs TEIJIONpPOBOAHOCTU. [IpuHIMI MakcumyMma.
KoppekTHOCTh MOCTaHOBKHM CMEIIAHHBIX 33/a4 JJIsl ypaBHEHUS TEIIONPOBOIHOCTH.

15. Ilpumenenue meroga Pypbe K pEIICHHUIO CMEUIAHHBIX 3a4ady s ypaBHEHUS
TETJIOTPOBOIHOCTH (OHOPOIHOTO U HEOAHOPOIHOTO).

16. Pemenue 3anaun Ko i1 ypaBHEeHUS TEIUIONpoBOAHOCTH. Meton dynkiuii ['puna.

17. Pemenue 3a7auu 0 pacnpoOCTPaHEHUH TEIJIa B TPEXMEPHOM MPOCTPAHCTRBE.

18. OcHOBHbIE TUIBI KpaeBbIX 3aJa4 JUIsl YpaBHEHUHN 3JUIMOTHYECKOro Tuma. [IpuHimn
MakcUMyMa Jijisi TapMoHndeckux pynkiuii. ®opmynsl ['puna.

19. EnuHCTBEHHOCTD pellIEHUs KPaeBbIX 3a7ad Uil YpaBHEHUH AJIIMITHYECKOI O TUIIA.

20. dynkumu ['puna BHyTpeHHUX 3aaa4 Jupuxie n Helimana.

21. IIpumenenue merona ¢yHKIM ['puHA K pelICHUIO KPaeBBIX 3a7ay JJs ypaBHEHHUN
AJUTMNITUYECKOTO TUNAa (pellieHne BHyTpeHHel 3aaauun Jupuxie nis mapa)

22. HepaBenctBo [I'apHaka. CBolicTBa TrapMOHHYecKUX (GyHKIMHA  (QyHKIHH,
rapMOHMYECKHE BO BCEM IPOCTPAHCTBE, TEOPEMBI O IMOCIEJOBATEILHOCTIX TapMOHUYECKHX
byHKIH).

23. Ilpumenenune w™etona Dypbe K pEUICHHIO KpaeBbIX 3a7ady ISl  ypaBHEHH
AJUIMNITUYECKOrO TUIa (pelieHne BHyTpeHHel 3aaaun Jupuxie 1is ypaBHeHus Jlamiaca B kpyre)

24. UnrterpasibHOEe TmpeoOpazoBanue dDypre (ompeneneHue, CBOWCTBA, MpPUMEP
npuMeHeHus npeoOpazoBanusi Oypre K pelIeHuto 3a1ad MaTeMaTuyeckon (PU3NKN).

25. UHrterpanbHble IpeoOpa3oBaHus Ha MOJYyNpsMor (mpeoOpa3oanue Jlammaca, sin,
cos- npeobpazoBanust Pypbe, mpeodpazoBanre XaHKeNs ).

Ilepeuens komnemenyuil (vacmu KOMnemenyu), NPOBEPAEMbIX OUEHOUHBIM CPEOCHIEOM
OIIK-1.1, OIIK-1.2.

IIpumepbI IK3aMEeHANIMOHHBIX 33724

1. Haiitu dyakumio u(x,f), ONMUCHIBAIOIIYIO IPOIECC MAaJbIX IOMEPEYHBIX KOJIeOaHUA
omnopomnoit crpynsl (0,/), 3akperyieHHOW Ha KoHIax. HavanbHble CMeIIeHUS

ONMCHIBAIOTCA QYHKIMEH 34, 27x +5sin 77X . HayanmpHas cKOpOCTh paBHa Hymio. (Cuiy

HaTsKCHUA U IIJIOTHOCTH CTPYHBI CUUTATh pABHBIMU C,Z[I/IHI/II_IC)

2. Crpyna c 3akpemieHHbIMH KoHmamu (0,7) KojeOiercs T1oJ JACHCTBUEM CHIIBI,
pacmpeieieHHON ¢ TIOTHOCTBIO f{x,f)=sinf. Haiitu oTkiIOHeHUs u(X,f) CTPYHBI, €CIIA B
HAYaJbHBI MOMEHT OTKJIOHEHHUS TOYEK CTPYHBI PaBHBI HYJIO, a HadaJlbHbIE CKOPOCTHU
onuceiBatoTcst pyHknuenr y(x)=x. (Cuiay HaTsHKEHUS U IUIOTHOCTh CTPYHBI CUHTATh
pPaBHBIMH €JUHUIIE).

3. K omgHopomHomy crepxkHiO (k=9, p=1) eAWHWYHOW JIMHBI TIPUIOKEHA CHIIA,
pacnpenenenHas ¢ IUIOTHOCTBIO f(x,f)=xe”, neiicrByromas c¢ momenrta (=0. Haiitu



OTKJIOHEHMSI CTEpKHA u(X,?), Mpeanosiaras, 4To HadajJbHblE CKOPOCTH TOYEK CTEPIKHS
paBHBI HYJIO, @ HAYaJIbHbIE OTKJIOHEHUS ONMUCKHIBatOTCS QyHKIuEeH y(x)=x. JIeBblii KoHel
CTepXKHS KECTKO 3aKpEIUIeH, MpaBblii — CBOOOJEH. [Liomans momepeyHoro ceuyeHus
CUUTATh paBHOII 1.

4. Crepxenb (0,/) coBepmiaeT Manble MPOJOJbHBIE KOJeOaHUA TON JCHCTBHEM
TapMOHHUYECKOU CHJIBI, PACTIPEICICHHOW ¢ TUIOTHOCTBIO f(X,f)=sint. HaliTu OoTKIOHEHHS
crepxHs (k=4, p=1) u(x,t), npennonaras HadadbHBIC YCIOBHUS HYIEBbIMH. OTKIOHEHUS
JIEBOTO KOHIIA CTEPXKHS OMHUCHIBAIOTCS (PyHKIMEW f(x,f)=f, MpaBblii KOHEI CTEPKHS
cBoOoeH. [Tnomaas monepeyHoro CeYeHus CANTAaTh paBHOU 1.

5. Haiitu QyHKIIMIO, TapMOHUYECKYIO B Kpyre, paguyca 4, IpUHUMAIOINIYIO0 Ha €ro TpaHuLe
3HaueHus u(x,y)=x>.

Ilepeuenv komnemenyuil (vacmu KOMnemeHyu), NPOCEPAEMbIX OUEHOUHBIM CPEOCHEOM
OIIK-1.1, OIIK-1.2.

4.2 MeToanuyeckue MaTepuaJibl, ONnpeaesine Npoueaypbl OLeHUBAHUS 3HAHUIA,
YMeHHUil, HaBbIKOB W (WJIH) ONbITA JAeSTEJbHOCTH, XAPAKTEPHU3YIOIIUX IJTalbl
¢dopmMupoBaHus KOMIIETEH U

MeToanyecKue peKoOMeHIaluH, ONpee/soue Npoue1yphbl OLleHHBAHUS HA 3a4eTe:

[Ipouenypa mpoMeXKyTOUHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C llonoxkeHuem o
TEKYILIEM KOHTPOJIE B MTPOMEXYTOUHOI arTectaruu ooydatoniuxcsi PI'BOY BO «KyoI'Vy.

Onnoit m3 GopM KOHTPOIS CHOPMHUPOBAHHOCTH KOMIIETCHIIMH Yy OOYyYaromuxcs 0
TUCLUTUTMHE sBisgeTcs 3a4eT. CTyAeHThI 00s3aHbl CIATh 3aU€T B COOTBETCTBHH C PACHUCAHUEM H
y4eOHBIM TIITAHOM.

3ayer MO JUCHUUIUIMHE TMpecliefyeT IeNib OLEHUTHh padoTy CTyJIeHTa 3a CEeMecCTp,
MOJIyYeHUE TEOPETUUYECKUX 3HAHUM, HMX NPOYHOCTb, PA3BUTHE TBOPYECKOTO MBIIICHUS,
NpPHOOpPETEHUE HABBIKOB CAMOCTOSTEIbHON pa0OThI, yMEHUE MPUMEHSTh ITOJIYICHHbIC 3HAHUS IS
pelIeHUs TPaKTUYECKUX 3a]1ay.

3aueT BBICTABISETCS IO pPE3yabTaTaM BBIMIONIHEHUS KOHTPOJIBHBIX paboOT, Tecta
3a4eTHOro 3afaHus. Pe3ynbraT coaud 3adyeTa 3aHOCUTHCS IIPENOJaBaTeleM B 3a4ETHYIO
BEJIOMOCTh U 3aYETHYIO KHIKKY.

OneHuBaHUE YPOBHSA OCBOEHHS AMCLMILIMHBI OCHOBBIBACTCS HAa KAayeCTBE BBIMTOJHEHUS
CTYZICHTOM 33JJaHU/ TEKYIIETr0 KOHTPOJIS K OTBETOB Ha BOIIPOCHI 3a4eTa.

MeToauyeckue peKOMEeHAAMHU K ¢a4e JK3aMeHa

OK3aMeH SBISETCS 3aKIIOUUTENBHBIM ITAlloM Ipolecca (pOPMHUPOBAHUS KOMIIETEHIMH
CTYJEHTA NIPX U3YYECHUU JUCLMILIMHBI UM €€ YaCTH U UMEET LIEJIBIO IPOBEPKY U OLICHKY 3HAHUN
CTYJEHTOB 10 TEOPUU U NPUMEHEHUIO NOJYyYEHHBIX 3HAHUM, YMECHUM U HaBBIKOB IIPU PEIICHUN
IIPAKTUYECKUX 3aJad. ODK3aMEHbl NPOBOJATCS IO PACIMCAHUIO, B CPOKH, NPEAYCMOTPEHHBIE
KaJeHJapHbIM rpadukoM ydeOHOro mporecca. Pacnucanue sk3aMEHOB TOBOAMTCS 10 CBEICHUS
CTYJCHTOB HE€ MEHEE 4YeM 3a JBE HEJENM [0 Hadaja 3K3aMEHAIMOHHOM CECCHU. DK3aMEHbI
IIPUHUMAIOTCS [IPENOAABATEIIAMY, BEAYIIUMH JICKIIMOHHBIC 3aHATHS. B OTHENbHBIX cillydasx Ipu
OOJIBIIIOM KOJHMYECTBE TPYIIl Y OJHOTO JICKTOpA MJIU HpPU OOJBIION YUCIEHHOCTH TPYHIBI C
pa3pelieHns 3aBeIyIoIero kageapoi JomycKaeTcs IpUBJICYCHNE B TIOMOIIb OCHOBHOMY JIEKTOPY
[IPENOAaBaTelIs, IPOBOJAUBILETO IPAKTUYECKUE 3aHATHS B IPYyIIIaX.

DK3aMEeHbI TPOBOJATCS B YCTHOM (popme. DK3aMeH MPOBOAUTCS TOJIBKO MPH MPEIbSIBICHUH
CTYIEHTOM 3a4€THOM KHMYKKM U IIPU YCJIOBMM BBIIIOJHEHMS BCEX KOHTPOJIBHBIX MEPOIPHUATHIA,
IPEIYCMOTPEHHBIX y4eOHBIM IUTAHOM U paboyeil mporpamMmoil MO H3ydaeMOW AHUCIUILINHE.



CryneHTaM Ha 5K3aMeHe MPeAO0CTaBIIsieTcs PaBo BbIOpaTh OAUH 13 OmiieToB. Bpemst moarotoBku
K oTBeTy coctaBisier 60 MuHyT. [0 MCTeUEeHUH YCTaHOBJIEHHOTO BPEMEHU CTYACHT IOJKEH
OTBETHUTH HA BOMPOCH! FIK3aMEHAIIMOHHOTO OWJIETa U MPEIOCTaBUTh PelieHue 3a1ad. Pe3ynbTaTsl

9K3aMCHa

OLICHUBAIOTCs

1o

YeThIpex0aIbHON

CUCTEMC

(«oTAMYHOY,

«XOpOo1Io»,

«KYHAOBJICTBOPHUTCIBLHOY, ((Hey,Z[OBJIeTBOpI/ITG.HBHO») " 3aHOCATCA B 5K3aMCHAIIMOHHYIO BEIOMOCTDH
" 3aUCTHYIO KHUIKKY. B 3aUCTHYIO KHMXXKY 3aHOCATCSA TOJIBKO IMOJIOKUTCIIBHBIC OIICHKH.
IToka3aTenu, KpUTEPUH M MIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH LU

CooTBeTcTBHE YPOBHEH OCBOCHH KOMIIETCHIINHN TUNIAHUPYEMBIM PE3yJIbTaTaM

Konm u 00y4eHUs ¥ KPUTEPUIM MX OLICHUBAHMUS
HaUMEHOBaHUE MTOPOTOBBIN | 0a30BbIi | MIPOJBUHYTHIH
KOMIIETCHIIUU OneHka

Y IOBIETBOPUTEIBHO | Xopomo | OTtnnuHO

OIIK1 Cnoco6en

NPUMEHATH (l)yHlIaMeHTaJILHLIe 3HAHWSA, MOJTYYCHHbIC B 00J1aCTH MATEMATHYECKUX U
(ﬂJ'll/l) €CTCCTBCHHBIX HAYK, U HCIT0JIB30BATh UX B l'lpO(l)eCCl/lOHaJ'leOﬁ JACATECJIbHOCTH

3HaTh: OIIK-1.1
[Ipumenser
(GyHAaMEHTabHBIE
3HaHUS, MOTy4YEeHHbIE B
obnactu
MaTeMaTHIECKHX u
(wMm)  ecTecTBEHHBIX
HayK IpU HOCTPOCHUH
Mojzeled B 3aJaHHOK
IIpeMETHOH obacTu
OIIK-1.2 IIpumenser
(yHIaMEHTaIbHBIE
3HaHUS, MOTy4YEeHHbIE B
obnactu

MaT€MaTHYCCKUX nu

(wm)  ecTecTBEHHBIX
HayK 1npu  BeIOOpe
METOJIOB penreHus
3amad
npogeccuoHaIbHON
JIEATETBHOCTH

Vmemu: OIIK-1.1
[Ipumenser

(dyHIaMEeHTaIbHBIC
3HaHUS, MOTy4YEeHHbBIE B
obnactu
MaTeMaTHIECKHX "
(wm)  ecTecTBEHHBIX
HayK IpU HOCTPOCHUH
Mojzeled B 3aJaHHOK
MpeaMeTHOH obaacTu

Braoemu: OIIK-1.1
[Ipumenser
(byHIaMEHTATBEHBIC
3HaHHA, MOJYyYCHHbIC B
obmnactu
MaTeMaTUYEeCKUX U
(W1M)  eCTECTBEHHBIX
HayK IpHU IOCTPOCHUH
Mojzelled B 3aJaHHOK
IIpeMETHOH obacTH
OIIK-1.2 IIpumenser
(yHIaMEHTaIbHBIE
3HaHHA, MOJYyYCHHbIC B
obmnactu

MaT€MaTHYCCKUX nu

(wm)  ecTecTBEHHBIX
HayK npu  BeIOOpe
METO/I0B penreHus

3a1a4

3nams: cneunuKy 3amad
pelaeMbIX C  IIOMOILBIO
YpaBHEHUI B
[POU3BOIHBIX;
METOIBbl  PELICHUs

HEMHBIX  ypaBHEHHH
YaCTHBIX IIPOU3BOIHBIX;
Ymems: dopmynupoBats u
pe3yIbTaThl PEIIECHNS 3a/1ay;
MCIIONIb30BaTh JIEKTPOHHBIE
TEeMaTUYECKUE pEeCypChl IO
M3y94aeMOil AUCIHUILUINHE

Bnaoemy: HaBbIKAMHU
UCTIONIb30BaHUSl  TIaKETOB
TPUKJIAJHBIX IPOTPaMM ISt
peLIeHus 3ama4y
MaTeMaTHYeCKON (PH3HKH

JIn
B

Obyuarowuiicss noxazvieaem
HE JIOCTaTOYHBIH YpPOBCHB
3HAHUH yaeOHOTO u
JEKIIMOHHOTO MaTrepuaa,
HE B TIIOJIHOM 00BEMeE
BIIAZICET  TPAKTHICCKUMHU
HaBBIKAMH

B otBete BCET/a
MIPUCYTCTBYET JIOTHKA,
aApPTyYMEHTHI TPUBJICKAIOTCS
HEIOCTATOYHO BECKHE.
3HaeT Ha3HAYEeHUE
MPUKIAAHBIX TTaKeTOB, HE
UCIIOJIb3YET UX.

HC

YAaCTHBIX]

Buame.: crnennpuKy 3amad
pelaeMbpIX € IOMOIIBIO
YpaBHEHMH B  YacTHBIX
[IPOU3BOTHBIX;

METOIBl  PELIeHUs
HEHHBIX  ypaBHEHHM
YaCTHBIX MPOU3BOIHBIX;
Ymems: dhopmynupoBaTts u
pe3yJIbTaThl PEIICHUS 3a1ay;
MCTIONB30BAaTh HJICKTPOHHBIC
TeMaTUYECKUE PECYPChI UL
yOIIyOJleHusl  3HaHUH — TI0
M3y4aeMOM TUCUIUTLIINHE
Braoems: HaBBIKAMHU
UCIIONIb30BaHUS  IIAKETOB
HPUKJIAAHBIX IPOrPaMM UL
peleHus 3ama4y
MaTeMaTH4eCcKOi (PU3UKH

JIN
B

Obyyarowuiicss noxasvléaem
JIOCTATOYHBIMN YPOBEHD
nmpo(eCCHOHAIBHBIX  3HA-
HUM, HO JOTIyCKaeT HEKO-
TOpble HETOYHOCTH M TIOT-
pemHocTH. OTBET MOCTPO-
€H JOCTaTOYHO JIOTHYHO,
IrPaMOTHO  UCHOJB3YHOTCS
(m3UYeCKUEe TEPMUHBI, HO
B OTBET€ TIPUCYTCTBYIOT
HE3HAYHUTEIbHBIE OIITHOKH.
Bomnpocksl, 3a71aBaeMble
MperoaaBarejeM, HE BBI-
3BIBAIOT  CYIIECTBEHHBIX
3aTpyAHCHUM

Buams.: crnennpuKy 3amad
pelaeMbpIX € IOMOIIBIO
YpaBHEHMH B  YacTHBIX
[IPOU3BOIHBIX;

METOIBl  pELICHUs
HEHHBIX  ypaBHEHUM
YaCTHBIX MPOU3BOIHBIX;
Ymems: dhopmynupoBats u
pe3yIbTaThl PEIICHUS 3a/1a4;
MCTIONIB30BaTh HJICKTPOHHBIC
TeMaTUYECKUE PECYPCHI JUIs
YLIIyOJleHusT  3HaHWH 1O
M3y4aeMOM TUCUUTLIINHE
Braoems: HaBBIKaMHU
UCIIONIb30BaHUS  IIAKETOB
HPUKJIAAHBIX IPOTPaMM UL
peleHus 3ama4y
MaTeMaTH4eCcKOi (PU3UKH

JIN-
B

Obyyarowuiicss noxasvleéaem
CHCTEMaTU3UPOBAHHEIE,
r1yOOKHE U MOJTHBIC 3HAHUS
o BCEM pazzaenam
JTUCHUIUTAHBI, a TaKXKe 0
OCHOBHBIM BOIIpOCaM,
BBIXOJISAINAM 32 TPEICIIbI
y4ueOHOI MIPOTPaAMMBI,
Oe3yrnpedHoe BJIaJICHUE
WHCTPYMEHTapUeM
y4eOHOM JUCITUTLTAHBI,
ymeHue ero 3(h(OEeKTHBHO
HCTIOb30BaTh B
MOCTAaHOBKE W  peIlCHUU
3a1a4




CooTBeTCcTBHE ypOBHeﬁ OCBOCHUS KOMIICTCHIIUU TNIAHUPYCMBIM pPE3yJibTaTaM

Kon mn 00yYCHISI M KPUTEPUSAM UX OICHUBAHUS
HaUMEHOBaHUE TOPOTOBBIN | 0a30BbIii | POJIBUHYTHIN
KOMIICTCHLIH OrncHka

Y 10BIETBOPUTENBHO Xopoiio OTIU4HO
po¢eCcCUOHATBHOM

JACATCIIBHOCTU

MeToauuyecKkue PEKOMEHAAIUH, ONMPEACTAIOIIME MTPOUECAYPbI OCHUBAHUA HA JK3aMCHE:

OueHka «omauyHoy:

— CHCTEMaTU3WPOBAHHEIE, TTyOOKUE U MOTHBIC 3HAHUS M0 BCEM pa3fieNiaM AUCIMILINHBI, a
TaK>Ke 110 OCHOBHBIM BOIIPOCaM, BBIXOJAIIUM 32 Ipeesibl y4eOHOI MporpamMmBbl;

— TOYHOE WCIIOJIb30BAHUE HAyYHOW TEPMMHOJIOIMM CHCTEMaTH4YECKHM TIpPaMOTHOE U
JIOTUYECKH MPABUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

— 0Oe3ynpe4yHoe BIAJCHHE WHCTPYMEHTapueM Y4YeOHOW IUCHMIUIMHBL, YMEHHE €ro
3¢ (PeKTUBHO UCIOJIL30BATh B TOCTAHOBKE U PEIICHUN HAYYHBIX U MPAKTUUYECKUX 3a7ay;

— BBIpa)KE€HHAst CIOCOOHOCTH CaMOCTOSITENIEHO U TBOPYECKHU PElIaTh CI0XKHBIE TPOOIEMBI
HECTaHJapTHbIE CUTYaLUH;

— TOJHOE M TJIyOOKOe YCBOGHHE OCHOBHOM M JIOTIOJIHUTENBHOW JIMTEPATYpHl,
PEKOMEHI0BaHHOW y4eOHOH TPOrpamMMOii 1O JUCITUTUIHHE;

— YMEHHE OpPUEHTHPOBATHCS B TEOPHUSAX, KOHIEMIUAX W HANPABICHUSIX AUCIUIUIMHBI U
JIaBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAYUHbIEC JOCTHKEHUS IPYTUX JUCIUIUINH;

—TBOpYECKasi CaMOCTOsITeNIbHAsI paboTa Ha MPAKTUYECKUX 3aHATHUSAX, aKTUBHOE ydacTHE B
TPYNIOBBIX 00CYXICHUSIX, BBICOKUH YPOBEHb KYJIbTYPhI HCTIONHEHUS 3aaHHIA;

— BBICOKHH ypOBEHb CHOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueli mporpaMMe KOMIIETEHITUH.

O1eHKa «xopouioy:

— JOCTaTOYHO IMOJHBIE U CUCTEMATU3UPOBAHHBIEC 3HAHUS IO TUCLUUILIINHE;

— YMEHHE OpUEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHILEMIUSIX W HampaBICHHUIX
JUCLHUILIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

— HCIIOJIb30BAHUE HAYYHOM TEPMHHOJIOTHH, JIMHIBUCTHYECKH M JIOTHUECKU MPaBUIHLHOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIeaTh 000CHOBAHHBIE BBIBOIBL;

— BJIaJIEHUE UHCTPYMEHTapUeM IO JUCIUILIUHE, YMEHHE €ro UCTOIb30BaTh B IOCTAHOBKE U
pEIICHUH HAyYHBIX U MPOPECCHOHANBHBIX 3a/1a4;

— YCBOGHHE OCHOBHOH JHMTEpaTyphl, PEKOMEHJIOBAHHOW Y4eOHON MporpaMMoi 10
JUCLUTLIINHE;

— caMocTodATeNIbHas paboTa HAa NPAKTUUYECKUX 3aHATUSX, Yy4YacTHEe B TPYMIOBBIX
00CYXXJIEHUSX, CPETHUN YPOBEHD KYJIbTYPhI HCIIOTHEHUS 3aaHHIA;

— cpeaHuil ypoBeHb C(OPMHUPOBAHHOCTH 3as1BJICHHBIX B pa00yeii mporpaMmMe KOMIETEHITUH.

Or1eHKa «Y0081emeopuUmebHoOY:

— IOCTaTOYHBIM MUHUMAJIbHEINA 00bEM 3HAHUH 110 JUCLUIIINHE;

— YCBOCHHME OCHOBHOM JIMTEPATYPhI, pPEKOMEHIOBAaHHOW Y4eOHOW ITPOrpaMMOii;

— YMEHHUE OpPUEHTHUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMLUSIX M HaMpaBICHUSAX 10
JTUCIUIUIMHE U 1aBaTh UM OLICHKY;

— HCHOJIb30BaHUE HAYYHOW TEPMUHOJIOTHH, CTUIMCTUYECKOE U JIOTHUYECKOE HU3JI0KEHUE
OTBETA Ha BOTIPOCHI, YMEHHE JIeaTh BBIBOJIBI 0€3 CYIIECTBEHHBIX OIMOOK;

— BJaJICHUE WHCTPYMEHTApUEM Y4YeOHON MHMCHIMILIMHBI, YMEHHUE €ro HCIOJb30BaTh B
pELLIEHUH TUIIOBBIX 3a/1a4;

— YMEHHE MOJI PYKOBOJCTBOM IpPENOAaBaTelisl peuiaTh CTaHAapTHHIE 33/1a4H;



— paboTa 1o pyKOBOJACTBOM IpenojaBaTessl Ha MPAKTUYECKUX 3aHATHUAX, JTOIMYCTUMBIN
YPOBEHB KYJIBTYPbI HCIIOJTHEHUS 3a1aHNN;

— JIOCTaTOYHBIH MUHHUMAJBHBIA ypOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B pabodeit
MpOrpaMme KOMIETEHIIHM.

OneHka «Hey0081emeopumenbHo»:

— ¢parMeHTapHbIC 3HAHUSI 110 UCHIUILINHE,

— OTKa3 OT OTBETAa;

— 3HAHHE OTJENbHBIX HCTOYHUKOB, PEKOMEHIOBAHHBIX Y4eOHOW MporpamMmoi IO
JUCLUTIIINHE;

— HEYMEHHUE UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— HaJIM4He rpyObIX OMIHMOOK;

— HU3KUH YPOBEHb KYJIBTYPbI UCIIOJIHEHUS 3a1aHUH;

—HU3KUNA YPOBEHB CHOPMUPOBAHHOCTH 3asIBJICHHBIX B pab0veil mporpaMme KOMITETCHITHH.

OrneHouHble CpencTBA Ui HMHBAJIUAOB W JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOMPAIOTCS C YUETOM UX WHAMBHUIYATBHBIX MICUXO()U3NIECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEIOCTABIISCTCS AOTIOIHUTEIBHOE BPEMS [T IOATOTOBKH OTBETA Ha HK3aMEHE;

— IIpU TPOBEJICHUH MPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB O0YyUEHHsI MHBAIUIOB U JIUIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 310POBbS IIPEAYCMAaTPUBACTCS HCIIOIb30BAHHE TEXHHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUIYATbHBIMH OCOOCHHOCTSIMU;

— TIpH HEOOXOIUMOCTH JJIsl 00YHYAIOIUXCSl C OTPAHUYECHHBIMH BO3MOXXHOCTSIMH 310POBbS
U MHBAJIWAOB TNpOIEaypa OLCHMBAHUS pPE3YyIbTaTOB OOY4YEHHUS IO JUCLHUIUIMHE MOXET
IPOBOANTHCS B HECKOJIBKO HTATIOB.

[Iponenypa oneHMBaHUSI PE3yJIbTATOB OOYUYEHHs] WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 37I0POBBsSI IO AWUCIUIUIMHE MTPEIyCMaTPUBAET MpeIoCTaBIeHe HHpopMannu B
dopmax, aTanTUPOBAHHBIX K OTPAHUYCHUSAM UX 370POBbSI M BOCHPUATHS UH(OPMAIIIH:

JUst UL ¢ HapyIICHUSIMH 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUst UL ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO amlapara:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIaHHBINA TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

Memoouueckue pekomenoayuu, onpeoenarouiue npoueodypvl OUeHU8AHUA KOMPOIbHbIX
paoom:

KonTponbHas paboTta cunTaeTcst 3a4T€HHOM, €CIIH pellieHbl BCE 3a/1a4H.

Memoouueckue pexomenoayuu, onpeodenarouiue nPoyeodypvl OUEHUBAHUA mecma:

Tect cunraercs npoieHHBIM, €CITU 1aHbI BEpHbIE OTBETHI Oojee, yeM Ha 60% BOMPOCOB.

4.3. MeTonnueckue yKa3aHus 10 OPraHU3alUHM BBIYMCIUTEIbHOH HHPPaACTPYKTYpPbI
TpeOGoBanus k annapaTHOMY U POrPaMMHOMY o0ecrie4eHUuI0 pado4ynx MecT

I[JBI BBITIOJTHCHUA HWHIAWBUAYAJIbHBIX 3aI[aHI/II>'I, npeaycmMarpuBaronmx HMUCIOJIb30BAHUC
MAaTCMAaTUYCCKUX IMAKCTOB, CTYACHTAM J[JOJIKCH OLITH OOecreueH AOCTYIl K CTAallMOHAPHOMY



KOMITBIOTEPY HWJM HOYTOYKY C COBPEMEHHOW KOH(UTrypamueir, Ha KOTOPOM JOKHA OBITh
YCTAHOBJICHA COBpPEMEHHasl OlepalroHHas cucteMa: mojaepxusatorcs Windows 10 wmm 11,
akTyanbHble Bepcuum macOS, a rtakke auctpuOytuBbl GNU/Linux. Bce cucTeMbl HOIIKHBI
PEryJIsipHO OOHOBIIATHCSA AJIS MOAJIEPKaHHSI O€30M1aCHOCTH.

Crenmyer yYCTaHOBUTH NpPOTPAaMMHBIE WHCTPYMEHTBI, HEOOXOJHWMBIC ISl BBITIOJTHEHUS
WHIWBUIYAJIbHBIX 3aIHUN Kypca: Matlab (Maple).

5. IlepeyeHb OCHOBHOH M [ONOJHHUTEJbHOW Y4YeOHOW JIMTepaTyphbl,

HEe00X0AMMOii 1J151 OCBOCHUS M CHUIIMHBI (MOXYJISA)
5.1 OcHoBHas 1uTEpaTypa:

OcHoBHasi MTepaTypa:

1. Wmbun, A. M. YpaBHeHHs MaTeMaTuaeckoi (Gr3ukH : yaeOHoe mocooue / A. M. nbun. — Mocksa
: OMBMATJIMT, 2009. - 192 c. - [OnexTpoHHBId pecypc]. - Pexum pocryna:
https://e.lanbook.com/book/218]1.

2. Aunrynun, K. K. Meroast marematudeckoii ¢pusuku / K. K. Antyaus. — 3-e uzn. — Mocksa
. Jupexr-Menua, 2014. — 123 c¢. — Pexum pgoctyma: mo mnoamnucke. — Pexum poctymna:
https://biblioclub.ru/index.php?page=book&id=240552.

3. Kynpsmos, C.H. OcHOBHBIE METO/IbI PEMICHUS MPAKTUUYECKUX 3a]1a4 B Kypce «YpaBHEHUS
maremaTtnueckoit pusuxu» / C.H. Kyapsimos, T.H. Paguenko. Pocros v//1: M3x-8o FODY, 2011.
308 C. [DnexTpoHHbIN pecypc]. - Pexum
nocryna: http://biblioclub.ru/index.php?page=book&id=241103.

4. Kanapeiikun, A. U. YpaBHeHnust Marematuueckoi pusuku : yaueOnuk / A. U. Kanapeiku.
- Bomorma : Undpa-Umxenepuss, 2024. - 148 c. - Pexum  gocryna:
https://e.lanbook.com/book/429215.

I[JI}I OCBOCHHU OUCHUIUIMHBI HWHBAJIMAAMU U JIMOHAMU C OIpaHUYCHHBIMU BO3MOKHOCTAMHU
300pPOBbEA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BH/IC B 3HeKTp0HH0-6I/I6J'II/IOTCLIHI)IX CHUCTEMaAX.

JlonoJIHUTEIbHAS JIUTepaTypa:

1. bymak b.M., Camapckuii A.A., TuxonoB A.H. COopHUK 3amad 1o MaTeMaTHYECKOM
¢uzuke. M.: OUIMATIIUT, 2004. 688 c. [DOnextpoHHbI pecypc]. - Pexum poctyna:
https://e.lanbook.com/book/63669.

2. BmagumupoB B.C., JKapunoB B.B. VpaBuenus wmaremaruueckoil ¢usuku M.:
OU3SMATIINT, 2008. 399 c.

3. Tonockokos, /I.Il. Kypc marematnueckoil ¢usuku ¢ ucrnonb3oBanue nakera MAPLE.
CIl6.: Jlams, 2015. 575 c. [OnekrpoHHbli  pecypc]. - Pexum  pocryna:
https://e.lanbook.com/book/67461.

4. Jlepesuu U.B. IlpakTuky™m 1o ypaBHeHUsIM Matematudeckoit ¢pusuku. CI16.: Jlanp, 2017.
428 c. [DnexTpoHHbIH pecypce]. - Pexxum nocryma: https://e.lanbook.com/book/95131

5. EBmoxumoB A.A., IlaBnoBa A.B., Py6noB C.E. YpaBHeHUsT MareMaTuuecKol (HU3HKH.
Metoaunueckue ykazanus. Kpacuomap: M3n-Bo Kybanckoro rocynusepcurera, 2002.

6. IlaBmoBa A.B., PybmoB C.E., CwmumpnoBa A.B. IlpumeHeHHe HHTETpaIbHBIX
npeoOpa3oBaHUil K PELICHUIO 3a/1a4 JUIsl YpaBHEHUI B 4aCTHBIX NMPOU3BOAHBIX. MeToandeckue
ykazanus. Kpacnogap: M3a-Bo Kybanckoro rocyausepcuteta, 2003.

7. Tlerposckuit M.I'. Jlekiuu 06 ypaBHEHUSX ¢ YaCTHBIMHU MPOU3BOAHBIME. M.: du3maTiur,
2009. 404 c. [DnexTponHHBIN pecypc].- Pexxum moctyma: https://e.lanbook.com/book/59551.


http://biblioclub.ru/index.php?page=book&id=241103
https://e.lanbook.com/book/67461

8. COopHUK 33/1a4 [0 ypaBHEHHsIM MaTeMaTHueckoi ¢pusuku / A.A. Bamapun [u ap.]. M.:
O®uszmaraur, 2003, 288 C. [OnexkTpoHHBIH  pecypc] - Pexum  pmocryna:
https://e.lanbook.com/book/59314.

9. TuxonoB A.H., A.A. Camapckuii. YpaBHeHus: MareMarnueckon ¢usmku. M.: U3a-Bo
MI'Y, 2004. 798 c.

5.2. llepuoauyeckas gureparypa

He ucnons3yrorcs

DNeKTPOHHO-0MOMoTeyHbie cuctembl (IBC):

1. DBC «FOPAMT» https://urait.ru/

2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. BBC «BOOK.ru» https://www.book.ru

4. ObC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHDb» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bl JAHHBIX:

1. Scopus http://www.scopus.com/

2. Hayunas snexrponnas 6ubnauoreka (HOB) http://www.elibrary.ru/
3. Springer Materials http://materials.springer.com/

4. zbMath https://zbmath.org/

Pecypchl cBOGOIHOTO 10CTYyNA:

1. Mup matematnueckux ypaBHeHuit EqWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®usuka, XMMHUs, MaTemMatuka. http://www.ph4s.ru/index.html

3. Journal of Mathematical Physics. Online ISSN 1089-7658. http://jmp.aip.org

4. CnoBapu u >HIKKIONEAnH http://dic.academic.ru/;

CoOcTBeHHBbIE YJIeKTPOHHBbIE 00pa3oBaTe/ibHble U HHPpopMannoHHbIe pecypcbl KyoI'Y:
Cpena MOIYIBHOTO AMHAMHYECKOTO 00yueHus http://moodle.kubsu.ru

baza y4eOHBIX MIaHOB, YUeOHO-METOAMYECKUX KOMIUIEKCOB, TyOIuKauil 1 KoHGepeHIui
http://mschool kubsu.ru/

6. Meroanueckue ykazaHusi I OOy4YalOIIUXCHA 10 OCBOCHHIO
AMCHUILIHHBI (MOAYJIs1)

[Tpu u3yyennn xypca «MeToapl MaTeMaTH4ecKol (pU3MKIm» HEOOXOAUMO aKTUBU3UPOBATDH
OCTaTOYHbIE 3HAHMSI CTYJIEHTOB 110 TAKUM MAaTeMaTU4YE€CKUM JUCLUIUINHAM, KaK MaTEMAaTUYECKUI
aHanu3 ¥ qudepeHaIbHble YpaBHEHUS.

Uto0bl u3N0XKeHne ObLJIO MOHATHBIM, CIEAYeT aKIEHTHPOBAaTh BHUMAaHHME HE CTOJBKO Ha
(opMaTbHBIX MOMEHTAX J0Ka3aTeNIbCTB, CKOIBKO Ha IBMKYIINX UMH HJIESX.

Heo06xoauMo OTMETUTh MPAKTHUECKYIO 3HAYUMOCTh COOTBETCTBYIOIIMX IpoOIeM,
o0paTuTh BHUMAaHUE Ha TpeOOBaHMA, MPEIBSIBIAEMbIE K COBPEMEHHOMY CIHEIHATUCTY —
NpUKIaAHOMY MH(pOpMATHKY. B M3yueHHH Kypca cileqyeT aKIeHTUpOBaThb BHUMAaHHE Ha JIBYX
MOMEHTax: Ha U3YYEHHU I[IOCTAHOBKM TpaHMYHBIX 3aJad M Ha M3YyYEHUHM OCHOBHBIX
AQHAJMTUYECKUX METOJIOB UX PEILIECHUS.

B cBsi3u ¢ TeMm, 4TO mporpamMma Kypca MpeaycMaTpHBaeT OOJbIIOE KOJHMYECTBO YaCOB,
BBIJICJICHHBIX HA CAMOCTOSITEIbHYIO paboTy, Ie1eco00pa3sHO O3HAKOMHUTh CTYAEHTOB C
JUTEPATYpPHBIMU U JIEKTPOHHBIMH HCTOYHMKAMH IO pa30MpaeMbIM TeMaM, a TaKxke
MaTepHajaMM, B KOTOPBIX pa300paHo pelieHue OO0JIbIIOro KOJW4ecTBa KOHKPETHBIX 3aJ1ad WIH
IPUBEICHA METOAMKAa WX PEIIEHUSA, a TaKKe ONUCAaHbl BO3MOXXHOCTH IPUMEHEHHUS
MHCTPYMEHTAPUS CPEIBI


https://e.lanbook.com/book/59314
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://materials.springer.com/
https://zbmath.org/
http://www.ph4s.ru/index.html
http://dic.academic.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/

BaxHeimmm 3Tanom Kypca SBIISIETCSI CaMOCTOsITeNbHAs padboTa o nucnuruinHe. [lepedenp
pa3aenoB AJig CaMOCTOSITEILHOTO U3YUYECHHS IIPUBECH B pazjene 2.5.

Bonpocs! 1J1s1 CAMOKOHTPOJISI TI0 pa3aesam

Pazpean 1.

1. Hanummre o6muit BU InHEHHOTO MU depeHInalbHOr0 ypaBHEHUs BTOPOTO OPSIIKA.

2. BeiBeuTe ypaBHEHHE MOTIEPEYHBIX KOJIEOaHUN CTPYHBI (TIPOJIOIBHBIX KOJICOAHUN CTEPIKHS).
3. Kakoe ypaBHEeHHE Ha3bIBACTCSl KBA3WIMHEHHBIM qU(PEpeHIINaTbHBIM YPABHEHUEM B YACTHBIX
IIPOU3BOHBIX BTOPOTO Mopska?

4. IlpuBenuTe mpUMEpbl OCHOBHBIX YPaBHEHUI MaTeMaTUYECKON (PU3UKH.

5. Kakue rpaHnnuHble ycaoBHs Ha3bplBatoT rpaHuuHbIMU yenoBusamu I (11, IIT) pona?

6. [IpuBenuTe MpUMepsl TPAHUYHBIX YCIIOBUH /ISl ypaBHEHUS IPOAOIBHBIX KOJCOAHUI CTEPKHSI.
7. BeiBenuTe ypaBHEHUE TEILUIONPOBOJHOCTH.

8. Harmumue oOuuii BU CTAIlMOHAPHOTO YPaBHEHUS.

9. Kakoe ypaBHeHHE Ha3bIBAC€TCS ypaBHEHUEM THMEPOONTHYECKOro (MmapabdonyecKoro,
AJUTMNITHYECKOTO) TUTa?

10. YUto na3wiBaeTcsa 3amaued Komm? [[ns kakuxX THIOB ypaBHEHMU cTaBUTCA 3anayda Komm?
[IpuBeauTEe MpUMEPHI.

11. Yro moHMMaETCs o1 KOPPEKTHOCTHIO MMOCTAHOBKH 3aa4d MaTeMaTHIeCKOl (Pu3nuKu?

12. Kakme  ¢usmveckue  MPOIECChl  OMUCHIBAIOT  YpaBHEHUS  THUIIEPOOIUYECKOTO
(mapaboMIecKoro, JUTMITHIECKOTO) THITA?

13. 3anummre oO0mMA  BWA  XapaKTEPUCTHYECKOTO  ypaBHEHHWS A JIUHEHHOTO
muddepeHIMaTbHOTO ypaBHEHUSI B YAaCTHBIX IPOU3BOJHBIX BTOPOTO TMOpSAKAa C JABYMS
HE3aBHCHUMBIMH EPEMEHHBIMU.

14. Kakne xapakTepUCTUKH UMEET OJIHOMEPHOE BOJHOBOE ypaBHEHUE?

15. Kakne xapakTepuCTUKH UMEET OJTHOMEPHOE YPAaBHEHHE TEIIONPOBOAHOCTHU?

Pazpea 2.

1. MaiiTe hu3mveckoe NCTOIKOBAHKUE OOIIETO PEIICHUs YpaBHEHHUS KOJIeOaHUW CTPYHBI?

2. BeiBengute popmyny JI'Anambepa pemenns 3agaun Ko 1711 BOJTHOBOTO YpaBHEHUS.

3. Uto Ha3bIBaeTCs CMENIaHHOM 3amaueii? [IpuBenure npumepsl.

4. ChopmynupyiiTe cMeUIaHHbIE 3a/1a4M U1 OJHOMEPHOTO BOJIHOBOTO ypaBHEHUS HA MpUMepax
MOTIEPEYHbIX KOJeOaHUN CTPYHBI U MPOJIOJIbHBIX KOJIEOAHUN CTEPHKHSI.

5. B uem cocTouT Mzes MeToAa MPOAOHKEHUS PELIeHUs 3a/1ay JUisi BOJIHOBOTO YpaBHEHMs Ha
MOTYTIPSIMOi?

6. ChopmynupyiiTe 3ama4y O paclpOCTPAHCHUH KPAeBOTO PEKUMA, JUIsl CIIydasi, KOrja 3aaaH
peXHUM KoJieOaHUN KOHIIA MOIYOTPaHUUYEHHOTO CTEPXKHSL.

7. Beienure [ u 11 dopmynel ['puna.

8. Ucnonw3ys dopmyny Ilyaccona pemenuss 3amaun Komm 11 BOJTHOBOTO YpaBHEHHUS B
MPOCTPAHCTBE, TMOJIYUMTE pPEHICHUE COOTBETCTBYIOIIEH 3a/layd Ha IUIOCKOCTH METOJIOM
MOKOOPJIMHATHOT'O CITYCKa.

9. Chopmymupyiite 3amagy Itypma—JInyBmmns. Uto Ha3bBaeTcsi COOCTBEHHON (yHKIHEH
3agaun Itypma—JInyBumia? Yto Takoe cOOCTBEHHOE 3HAUCHUE 3a/1a4n?

10. ITpuBeaute cxemy npumMeHeHus Mmetoga Oypbe A1k HEOJHOPOAHBIX TPAHUYHBIX YCIIOBUM.

11. B yem 3axrodaeTcst MPUHITUT CYTIEPIIO3UIUH JIs IMHEHHBIX 3a/1a4 MAaTEMaTHIECKON (PH3UKH.
12. JlatiTe pU3MYECKYI0O MHTEPIPETAIMIO PEIICHUS 33Ja4d O MaJbIX MOMEPEYHBIX KOJICOAHUIX
CTPYHBI C 3aKPEIJICHHBIMU KOHLIAMH.



13. IIpuBeuTe BUI BOJIHOBOTO YpaBHEHUS B cPeprUECKUX KOOpAMHATAX.
14. KakoB Buj o0miero pemieHust ypasHeHus: beccens?
15. YcTaHOBUTE 3aBUCUMOCTb, CYLIECTBYIOIIYIO MEXIY GYHKIUAMU beccemns mopsakoB n 1 —.

Pa3zpea 3.

1. IlpuBeaute mnpuMepbl YCIOBUNM Ha OECKOHEYHOCTH [UIsl 33Jad B HEOTPAaHUUEHHBIX U
MOJIyOrpaHUYEHHBIX 00JIACTSIX JUIsl ypaBHEHUS TEIIONPOBOIHOCTH.

2. ChopMmynmupyiiTe CMEIIaHHBIE 3a7a4d IS YPAaBHEHHS TEIUIONPOBOJHOCTH Ha TPUMEpE
OJHOPOJIHOTO  M30TPOITHOTO  CTEpPXKHS IOCTOSHHOIO CEYEHHS C  TEIUIOM30JIMPOBAHHON
MOBEPXHOCTBIO  JUIS  CIy4YaeB: 3aJaHHOrO0  TEMIIEPAaTypHOrO  peXMMa Ha  KOHUAX,
TEIION30IMPOBAHHBIX KOHIIOB, KOHBEKTUBHOTO TEINIOOOMEHA C OKpYXarollei cpenoil Ha KoHIax
CTEPKHSL.

3. ChopmynupyiTe TPUHITUIT MaKCUMyMa JIJIsl ypaBHEHUS TEIJIOMPOBOHOCTH.

4. JlokaxkuTe €AMHCTBEHHOCTh TMEPBOM HA4YaJdbHO-KPACBOM 3aJaudl ISl  ypaBHEHHUS
TEIJIONPOBOJHOCTH.

5. Jlokaxxnte eNMHCTBEHHOCTh PELICHUs HAa4aJIbHO-KPAEBbIX 3aJa4 JJIs TPEXMEPHOTO YPABHEHUS
TEIUIONPOBOAHOCTH C MOMOIIbIO popmyiisl [ puna.

6. Chopmymnupyiite 3anagy Kormm st oTHOMEPHOTO ypaBHEHUS TETUIOPOBOTHOCTH.

7. Haiite onpenenenue Gynkuuu ['puna 3anaun Kommn as ypaBHEHUS TEIUIONPOBOIHOCTH.

8. Ilpusenute ¢opmyny Ilyaccona pemenus 3amaun Komm ans oZHOMEPHOTO ypaBHEHUS
TEIIONPOBOAHOCTH.

9. JMaiite ¢usnyeckyro uHTepnperauuio ¢yHkuuu ['puna 3amaunm Komm 11 ypaBHEHHUs
TEIJIONPOBOAHOCTH.

10. [Tonp3ysich METOZOM OTPaXXEHUs, MOCTPONTE (PYHKUHUIO BIUSAHUS MTHOBEHHOTO TOYEYHOTO
UCTOYHHUKA JJIS TTOJIyOTPAaHUYCHHOTO CTEPXKHSI C TEIUIOM30JUPOBAHHON OOKOBOI MOBEPXHOCTHIO
1pu rpannyHelx yeaosusax [ u Il pona.

11. [IpuBenuTe oCHOBHBIE CBOMCTBA O-QyHKIMH [upaka.

12. 3anummre GpyHIaMEeHTaILHOE PElIeHne OJHOMEPHOTO YPAaBHEHHS TEIIONPOBOIHOCTH.

13. TToctpoiite hyrkuuio ['prHa ypaBHEHUS TEIUIONPOBOTHOCTH B TPOCTPAHCTBE.

14. TlpuBeaute oOmryr0 cxemy merona Dypbe perieHuss CMENIaHHBIX 3a/ad i ypaBHEHUS
TEIJIONPOBOJHOCTH.

15. ChopmynupyiiTe 3amauy o0 OCTHIBAHUW TOHKOW OJHOPOIHOM MPSIMOYTOJBHOM IIJIACTUHBI B
ciIy4ae, KOrja BCE €€ CTOPOHBI TEIIOU30JIMpoBaHkl. [IpuBequTe penieHue METoa0M pa3ieneHus
MIEPEMEHHBIX.

Pazpen 4.

1. laiiTe onpeneneHrne rapMOHHUECKON (DYHKIIMY B KOHEYHON M OECKOHEYHOM 00acTsX.

2. IlpuBeaute npuMepsl QyHKIHA, TApMOHUYECKUX B KOHEUHOW U OECKOHEYHOH 00JIacTsIX.

3. CopmynupyiiTe MPUHIUI MAKCUMYMa JIJIsi TAPMOHUYECKUX (PYHKITHIA.

4. ChopmynupyiiTe BHyTpeHHIOO 3anauy Jupuxiue mis ypaBHenus [lyaccoHa B mpou3BOIBHON
TPEXMEPHON 00JIaCTH.

5. IlpuBenute BuA ypaBHeHus Jlamnaca B chepuueckux ¥ UUIMHAPUIECKUX KOOpANHATAX.

6. 3anumuTe GyHIaMEHTAIbHOE PEIlIeHHe ypaBHEHUs Jlarnmaca Ha TUIOCKOCTH U B TIPOCTPAHCTBE.
7. ChopmynupyiTe yCIOBHE pa3peliuMOCTH BHYTpEeHHEH 3aqaun HelimaHa 11t ypaBHEHUS
Jlannaca.

8. [laiiTe onpenenenne o0beMHOTO nMoTeHnuana. [lepedncnnre cBoiicTBa 00BEMHOTO IMOTEHIIAATIA.
9. JlaiiTe onpeneieHNEe MOTEHIMAIOB TPOCTOTO U ABOMHOTO CIIOSI.

10. Kakumu cBoicTBamMH 00J1a/1a€T MOTEHIIAAT TIPOCTOTO (JIBOMHOTO) CII0sI?



11. ChopmynupyiiTe TEOpeMy O pa3pbIBHOCTH MOTEHIIHAJIA JBOMHOTO CIIOSI.

12. 3anummre 00Kl BUI UHTETPATBHOTO YPaBHEHHS BTOPOTO pOJa.

13. KakoBa cBsI3pb MEXIYy pa3peliMMOCTbI0 OJHOPOAHOIO M HEOAHOPOJHOTO HMHTETPAIBHBIX
ypaBHeHui ®Ppearonpma?

14. Chopmynupyiite Teopembl Opearoiabma.

15. IlpuBenure cxemy CBeICHUS BHYTPeHHHX (BHeIIHHMX) 3anad Jupuxme u Helimana k
MHTETPAJIbHBIM YPaBHEHUSIM.

Pazpea 5.

1. 3anumuTe GhopmMyIbl IPSMOTO U 00paTHOTO MIpeoOpa3zoBanus Jlarmaca.

2. lIpuBenute popmyibl IpsiMOTo B 0OpaTHOTO MpeodpazoBanus Dypre.

3. Kakum cBolicTBaM JODKHA YAOBJIETBOPATH (PYHKIMS, YTOOBI CYIIECTBOBAIO €€
npeoOpazoBanne Oypre (Jlammaca)?

4. TlepeunciauTe OCHOBHBIE CBOMCTBA MpeoOpazoBanus Oypne.

5. [IpuBenute hopmyny npeodpazoBanus Oypbe OT TPOU3BOAHON JAHHON (PYHKITHU.

6. Uto Ha3bIBaETCS CBEPTKOM ABYX (YHKIIHI?

7. Kakum 00pa3zom cBepTKa ABYX (PyHKIMIT MOXKET ObITh IIpeacTaBieHa yepe3 ux dOypoe-
o0pa3bi?

8. IlepeuncnuTe N3BECTHBIC HHTETPAIbHBIE TPE0Opa30BaHuUs Ha MOTYIPSIMOH.

9. KakoBa cBs3b Mex 1y npeodpazoBanreM @ypbe u npeodpazoBanueM Jlarmaca?

10. TTpuBenute Gopmyny npeodpazoBanus Jlariaca oT IpoOU3BOHON JaHHOW (YHKITUH.

11. B kakux o0iacTsX NpUMEHsIETCsl HHTErpaibHOE TpeoOpa3oBanue MennuHa?

12. KakoBa cBs13b MeXIy ABYMEpHBIM IIpeoOpa3oBanuemM Dypre u nmpeodpazoanuem beccens?
13. B yeM cOCTOUT MpeuMyIIeCTBO petieHus AudQepeHInanbHOr0 ypaBHEHUS ONEePaliOHHBIM
METO/IOM Iepe]] KIaCCUHYECKUM METOI0M?

14. IIpuBeauTe npuMep NPUMEHEHHUSI HHTETPAIbHOTO IIpeo0pa3oBaHmsl K penieHuo 3aaauu Komm
JUTSL BOJTHOBOT'O ypaBHEHUSI.

15. TlpuBeauTe GopMybl IPSIMOTO U 00paTHOTO Sin-(cos-)npeodpazoBanust Oypbe B KOHEUHOU
oOnactu.

IIpumepsl 32724 1JIs1 CAMOCTOATEJIBLHOIO PeLICHUS

1. Pemuth 3agauy:
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3. Peuuts 3amauy:
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a_”za 12‘_28—”+x+2z,0<x<1,t>0,
ot Ox ox
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4. ITonp3ysich HHTETPATBHBIM NTpeoOpa3zoBaHueM Jlamiaca pemuTh 3a1auy:

2
a—uza—zl+u+Bc ax, 0 <x,y<oo,
oy oOx

u(0,y)=4 ¥, M:o.
Ox

5. Haiitu pyHKIMIO TApMOHUYECKYIO BHYTPH KpyTa C LIEHTPOM B Havaje KOOPAMHAT pajnyca

: 2
r=2 TaKylo, 4To 14|,:2 =sin3pcos” ¢,

[Tonck wHpOpMamuu I OTBETOB HA BOMPOCHI UIS CAMOCTOSATENBHOH pabOTHl H
BBITIOJIHEHUS 33JaHUN B HEKOTOPBIX CIy4asx IMPEAIoyiaraeT He TOJIBKO HM3Y4YeHHE OCHOBHOMU
y4eOHOH TUTepaTypsl, HO U IPUBJICYEHHUE TOTOTHUTEILHOM JINTEPATypPhl, a TAKXKE HCIIOIb30BaHNE
pecypcoB cetu IHTepHET.

B ocBoeHMM IUCHMIUIMHBI JHIAMH C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbS
0oJbIII0E 3HAUCHHE UMEET UHNBHIyalbHas ydeOHas paboTa (KOHCYIbTAI[UH ) — IOTIOJTHUTEIIEHOE
pa3bACHEHHE y9eOHOro MaTepuana.

WupuBuayanbHble KOHCYNBTAIlMM IO TPEIMETY SBISIOTCS BaXHBIM  (AKTOPOM,
CIIOCOOCTBYIOIIMM WHANBUAYAIH3aINU O0ydEHHUSI U YCTAaHOBJICHUIO BOCITUTATEIIFHOTO KOHTAKTa
MEXy IpernoaBaTesaeM U 00yJaromuMCs JTUIIOM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/10POBBSI.

7. IlepeyeHb HHMPOPMALMOHHBIX TEXHOJIOIHH, HCIHOJb3YEeMbIX IPH
OCYLIECTBJICHHH 00Pa30BaTeIbHOIO NMPOLECcCa M0 JUCHUILIMHE (MOLYJTI0)

Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOT Ui

1. IlpoBepka MHAMBUAYAJIbHBIX 33JaHUM M KOHCYJIBTHPOBAHHE IMOCPEICTBOM 3IIEKTPOHHOMN
IIOYTHI.

2. Hcnonb3oBaHME 3JEKTPOHHBIX IPE3CHTAIMNA P POBEIECHUH JICKIIMOHHBIX 1 Ta00paTOPHBIX
3aHATHU.

3. Hcnonb3oBaHME MaTEMaTUYECKUX TAKETOB IPU BHINOJIHEHUH HHIMBUAYAIbHBIX 3a1aHUM.

IlepeyeHb HE00OXOAUMOT0 MPOTPAMMHOI0 O0ecTeYeHu st

1. Omnepanuonnas cucrema MS Windows.

2. HHarterpupoBanHOE 0(UCHOE IPHIIOKEHHUE.

3. Ilporpammuoe oOecriedyeHre IS OpPraHHU3AIMHM  YIPABISIEMOTO KOJUIEKTUBHOTO U
6e3omacHoro nocrymna B MTHTEepHeT.

4. Maremaruueckuii maket Matlab (Maple).

7. MarepuajibHO-TEXHHUYECKOE o0eceYeHue Mo JUCHUIJINHE

Ilo Bcem BuaaM y4yeOHOM MEATENBHOCTH B paMKaX IUCLUIUIMHBI HCHOJIb3YIOTCS
ayJIUTOpUH, KaOWHETHI U 1abopaTopuu, OCHAILICHHbIE 000pyI0OBaHUEM.

Jus  caMoCTOSATeNbHOW  paboThl  OOy4YaroOLIMXCS  IPEAYCMOTPEHBI  MOMELICHHMS,
YKOMIUIEKTOBAaHHBIE CIICIIUATN3UPOBAHHON MeOeIbI0, OCHAIIIEHHBIE KOMIIBIOTEPHONW TEXHUKOU C
BO3MOXHOCTBIO MOJKIIOUYEHUS K ceTu «/HTepHET» M o0ecrneyeHneM JOCTyIa B 3JIEKTPOHHYIO
UH(POPMALOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.



MaTepI/IaJ'IBHO-TCXHI/I‘ICCKOG obecrneueHne JUCIHHUITIINHBI 1

Ne Bun pabor
OCHAIIIEHHOCTh
1. Jlex1IMoHHbBIE JlexuyoHnHas ayauTopus, OCHAaIlleHHas MpE3CHTAUOHHOMN
3aHATUA TEXHUKON (mpoextop, JKpaH, KOMIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIMM MPOTPaMMHBIM OOECleYeHHeM, a TaKkKe
HEeoOXoanuMoi MeOenbIo (TOCKa, CTOJIBI, CTYIIbS).
(aymuropun: 129, 131, 133, A305, A307).
2. [IpakTuueckue Aymutopust [Jii  CEMHHAPCKHUX 3aHATHHA, YKOMIUIEKTOBaHHAas
3aHATHS HEe00X0aMMOM MeOenbIo (0CKa, CTOJIBI, CTYJIbS ), IPE3CHTAIITMOHHOMN
texHukoi (ayguropuu: 129, 131, A305, A307) win nepeHOCHbIM
JEMOHCTPAIIMOHHBIM 00opynoBanueM (aymutopuun: 133,147, 148,
149, 150, 100C, A3016, A512)
3. ['pynnoBbie Aynutopus I8 CEeMUHApCKUX  3aHSATUW, TPYNINOBBIX U
(MHAMBUAYATbHBIC) | HHAUBUAYATbHBIX KOHCYJIbTAINH, YKOMIIJICKTOBAHHBIE
KOHCYJIbTAITU! HEO00X0aMMOM MeOenbIo (I0CKa, CTOJIBI, CTYJIbS).
(aymuropuu: 129, 131).
4. Texymuuii Aynutopus Il CEMHHApPCKUX 3aHSTHH, TEKYIIEro KOHTPOJS M
KOHTPOIIb, MPOMEXKYTOUHON aTTecTallid, YKOMIIJIEKTOBaHHAs HE0OXOauMOun
MPOMEXKYTOUHAS MeOenbio (JIocKa, CTOJNBI, CTymbs) (aymutopuu: 129, 131, 133,
aTTecTanus A305, A307, 147, 148, 149, 150, 100C, A3016, A512),
KOMITbIOTEpPaMH C JUIEH3UOHHBIM IPOrPaMMHBIM O00€CIIeYeHUEM U
BbIX010M B uHTepHET (106, 106a, A301)
5. CamocrosrenpHas | KaOuner TUIA CaMOCTOSITEILHOU paboTHI, OCHAIIICHHEIN
pabora KOMITBIOTEPHOU TEXHUKOW C BO3MOYKHOCTBIO MOIKITIOYCHUS K CETH
«HTEpHETY, TPOrpaMMOI PKPAHHOTO YBEIHYCHHS, 00ECTICUCHHBIN
JIOCTYIIOM B D3JEKTPOHHYIO HMH()OPMAIMOHHO-00pa30BaTENbHYIO
Cpelny YHHUBEPCHUTETA, HEOOXOAMMOM MeOebI0 (CTOJIBI, CTYJIb).
(Ayautopus 102a, unTanbHbIN 3a).
KommeloTrepHas mojnepxka ydeOHoro mpouecca 1o  HampasieHuto  02.03.03

MaremaTrueckoe obecriedeHre U aAIMUHUCTPUPOBaHE HH(DOPMAITMOHHBIXCHCTEM 00ECIeYNBACTCS
no BceM auciuruinHaMm. DakylbTeT KOMIBIOTEPHBIX TEXHOJIOIMHA M MPUKIATHOW MaTEeMaTHUKH,
OCHAIIIeH KOMIBIOTEPHBIMU KJIaCCaMU, YyCTaHOBJICHA JIOKaJIbHAs CETh, BCE KOMITBIOTEPHI (paKyIbTeTa
noaktoueHbl K cetu MutepHer. Crynentam noctymHbl coBpemeHHblie [I9BM, coBpemenHoe
JIMLIEH3UOHHOE MPOrpaMMHOE 0OecrieYeHue.

CryneHThl U IpernoiaBaTeNid By3a UMEIOT MOCTOSIHHBIN JOCTYN K 3JIEKTPOHHOMY KaTajory
y4e0HOM, METOIUIECKON, HAyYHOU JIUTepaType, MePUOTNICCKIM U3TaHUSIM U apXUBY CTaTEH.
ITpumeuanue: Konkperusanus ayautopuil u ux ocHamenue onpeaensercs OIIOIL.
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