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1 Henu v 3axa4u U3yYeHUs TUCHUILIHHBI (MOIYJIAA)

1.1 llean ocBOeHUS TUCIUILIHHBI

JucrunnmHa «MeTonbl MaTeMaTHdecKo (U3UKHW» CTaBHT CBOCH 1ENbI0 H3YYCHHUE
(dyHIaMEHTABHBIX OCHOB TEOPHH YPaBHEHUI MaTeMaTHUECKONW (PU3UKHU B 00beMe, HEOOX0TUMOM
JUISL OOIIETO Pa3BUTHS M OCBOCHHUS CMEXKHBIX JUCIHMIUIMH (PU3MKO-MAaTeMaTUYECKOro IHMKJIA,
OBJIAJICHHUE aIapaToM MaTEeMAaTHYECKON (U3UKH U MOATOTOBKY K CO3HATEILHOMY BOCIIPHUSTHIO
MpOUEaYp NPUKIATHOTO aHaIn3a, OCBOCHHE METOJ0B MOCTPOCHHSI MAaTEMATUUECKUX MOJIETIEH Ha
OCHOBE YpaBHEHHI MaTeMaTHUECKOH (PU3UKH.

1.2 3agauy JUCHUIIMHEI
1. YcBoeHWe OCHOBHBIX HJICH, TOHATUH U ()aKTOB ypaBHECHUI MaTeMaTHIECKON (PU3HKH,

HEOOXOUMBIX JUIsl PELLICHUs TEOPETUYECKUX U MIPUKIIAJAHBIX 3a7a4 IPUMEHEHUS TUCLUILINHBI;

2. ®opmupoBaHHE HaBBIKOB (OPMYIMPOBATH M pEIIATh 3aJauyd MaTeMaTHYeCKOU
¢u3uKy, co3aaBaTh U UCMOIB30BaTh MAaTEMAaTHUECKUE MOJEIH MPOLIECCOB M 0OBEKTOB;

3. Pacmmpenue u yriyOineHHE TEOPETUYECKUX 3HAHUH M pa3BUTHE JIOTHYECKOTO
MBIIIICHHS; TTOJbEM OOIIEro YpOBHS MaTeMaTUUYECKON KyIbTyphl; (POPMUPOBAHHE TBOPUECKOTO
N0JX0/1a K U3YUCHHIO (PU3MUECKUX MPOLIECCOB.

1.3 MecTo aucuuminHbl (MOAYJsl) B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMmMbl

JucuumuimHa «MeToibl MaTeMaTH4eckoi (pu3ukm» oTHOCUTCS K «O0s3aTeNbHas 4acTb
broka 1 «/luctunmuHbl (MOyJH)» y4eOHOTO IJ1aHa.

Mecto Kypca B TOATOTOBKE BBITYCKHHMKA OIPENENAETCS POJIbI0 METOIOB M HUAEH
ypaBHEHHI MaTeMaTuyeckon pU3uKH B POPMUPOBAHUH CIIELUAIKCTA TI0 JIF000# 007acTH 3HaHUH,
Cephe3HO HCIOJB3YIOIIEH MaTreMaTuky. MeToapl MaTeMaTH4ecKOl (PU3MKHM JIe)KaT B OCHOBE
MaTeMaTHYeCKUX MOJENeld pealbHbIX SBIECHUH, HCHOJB3YIOTCA B MOJEIUPOBAHUM Kak
(Gu3n4ecKnx, Tak U SKOHOMUYECKHMX, U COLHUAIBHBIX IPOLECCOB, a TaKK€ B HHKEHEPHO-
TEXHUYECKUX HNpUIOKEeHUsAX. JlaHHBIH Kypc Hamboinee TECHO CBs3aH C  KypcoM
«IudpdepeHnmanbHble  ypaBHEHUA», ITOCKOJIbKY OOJIBIIMHCTBO YPABHEHUH MaTeMaTHYECKOU
(U3UKU CBOJATCS TEM UIIM HHBIM CIIOCOOOM K OOBIKHOBEHHBIM U (EepeHIINaTbHBIM YPaBHEHHUSIM.
HeoO6xomuMbiM TpeOOBaHHEM K «BXOAHBIM» 3HAHHUAM, YMEHHSIM U OIBITY JAEATEIbHOCTH
oOyyaromerocss TNpud OCBOCHHM JAHHOM JHUCHUIUIMHBI  SIBJISIETCS  OCBOCHHSI  KYpPCOB
MaTeMaTHYECKOT0 aHaJIN3a, ajareOpsl U reoMeTpun U TuddepeHnaIbHbIX ypaBHEHUH, B 00beMe,
IPEIYCMOTPEHHOM Il COOTBETCTBYIOLIETO HAIIPABJICHHUS.

1.4 IIpogeccnonanbHBIC POJIM B CTPYKTYpe 00pa30BaTe/bHOMH MPOrpaMMbl

Ponw 1: Data Analyst (Ananumuk 0anmwix)
H3eneuenue 3nanuii u3 0aHHbIX, NOCMPOEHUE AHATUMUYECKUX Mooenet, ucnoav3yrowux MO u .
3aoayu:
1. Cmamucmuyeckuii ananus, 8U3yaiu3ayusi OAHHbIX, NPeosapumebHas 0opabomxa.
2. Coz0anue npocrHo3HuIX Mooeell
3. [locmpoenue ananumudeckux mooesnell 0Jis1 NOOOEPHCKU OU3HeC-peuteHUl.
Ponv 2: MLOps (Cneyuanucm no sxcnayamayuu MH)
Aemomamuzayus u onepayuorHoe ynpasienue sHcusHeHnvimyurkiom MO-mooeneil
3aoauu:
1. DevOps ons ML.
2. Aemomamu3zayus, moHumopune ML-cucmenm.
3. Onepayuonrnoe ynpasierue iHusHeHHvim yukiom ML-mooeneu.
Ponw 3: AI PM (Meneooicep npoexmog HH)



Ynpaenenue npoyeccamu cozoanus UHU-pewenuil, sxnrouas KoopouHayuro 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 onpenenseT o0muit 00bEM 3HAHHM, TO3BOJISIONINI CHOPMHUPOBATH Y CTYICHTA
MMpEaACTaBJICHUC 06 OCHOBHBIX MOJCIIAX U METOAdaX MaTeMaTHYeCKOU (1)I/ISI/IKI/I, OGGCHG‘-II/IBaIOH_II/IX
IIMPOKHE BO3MOKHOCTH MX MpUMeHeHHs. V3yueHnue nanHON yuyeOHOM TUCIMIIMHBI HAPaBJIEHO
Ha (P OPMUPOBAHKE Y O0YUAIONTUXCS CIETYIONUX KOMIIETEHITNMN:

OIIK-1 Crnoco0eH KOHCYJbTHPOBATH M MCIOJb30BaTh (PYHIAAMEHTAJIbHbIE 3HAHUS B
00JIaCTH MATEeMATH4YECKOr0 AHAJIHU33a, KOMILUIEKCHOTO0 W (PYHKUHOHAJIBLHOIO
aHajgmu3a ajareOpbl, aHAJUTHYECKOW reomMeTpuM, AUPPepeHUNATLHOM
reOMeTpMd M TONOJOIMH, AUPPepeHUHATbHBIX YPaBHEHUH, IUCKPETHOM
MATEeMATHUKH M  MAaTeMATHYeCKOW  JIOTMKH, TEeOpUM  BePOSTHOCTEH,
MATeMATHYeCKOH CTATUCTUKHU M CJIYYAHHBIX MPOLECCOB, YUCIEHHBIX METO/I0B,
TeOPeTHYeCKO MeXaHUKHU B NPOdecCHOHAIbHOM 1eATeIbHOCTH

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

o0Jactu

OIIK-1.1

OIIK-1.2  Tlpumensier GpyHaaMeHTaIbHbBIC 3HAHUS, TTOJYYCHHBIC B 00JIACTH MaTEMaTHYECKHUX
U (WIM) €CTEeCTBEHHBIX HAayK TIIpd BBIOOPE METOAOB pEUICHUs 3aaay

npodeccuoHalbHON 1eATEeNbHOCTH

OIIK-2 Cnoco0eH NpoBOAMTH MO HAYYHBIM PYKOBOJACTBOM HMCC/IeI0BAHHE HA OCHOBE
CYLIECTBYIOIIUX MeETOJ0B B KOHKpPeTHOW o0gactu mnpodeccuoHAIbHOM
AeATeJIbHOCTH

OIIK-2.1
[IpuMeHsIeT COBPEMEHHBIE MAaTEMATHYECKUE W BBIUYMCIMTEIBHBIE METOIBI IS

pelIeHHs HayYHBIX 3a/1a4 B paMKax IMOCTAaBJICHHOM MPOOIeMbl

Pesynbrarhl 00ydeHHs] TIO TUCIMIUIMHE TOCTUTAIOTCS B paMKaX OCYIIECTBICHHS BCEX
BUJIOB KOHTAaKTHOM M CAMOCTOSITENILHON pabOThl 00YJarOIIUXCSl B COOTBETCTBUU C YTBEPKICHHBIM
y4e€OHBIM TIJTAHOM.

Koa, ypoBenb u
(opMyIHpPOBKa KOMIIETEHIMHU

Nuauxaropsl

YPOBHI/I OCBOCHUHA
HHIAUKATOPOB KOMIIETCHIIUHA

OIIK-1

CniocoOeH KOHCYIbTUPOBATh
1 UCTIOJIh30BaTh
(byHIaMEeHTaIbHBIC 3HAHUS B
o0acTu MaTeMaTHIECKOTO
aHaM3a, KOMIUIEKCHOTO U
(YHKIIMOHATLHOTO aHATN3a
anreOpbl, aHATUTHIECKOMN
TEOMETPHUH,
muddepeHnmanbHON
T€OMETPHUH U TOTIOJIOTHH,
muddepeHITaTbHBIX

OIIK-1.1 Ipumensier
(hyHIaMeHTaILHBIC 3HAHUS,
MOJTyYeHHBIE B 00JIaCTH
MaTeMaTHYECKHUX U (W)
€CTECTBEHHBIX HAYK MIPH
MIOCTPOEHUU MOJIeTICH B
3aIaHHOM TIPEIMETHOM o0acTu

CriocobeH TepeBecTy 3a1aqy Ha
SI3BIK g pepeHmaIbHBIX
ypaBHEHHI c YaCTHBIMU
MPOU3BOJHBIMK;, BBEIOUPATh U
aHaJM3UPOBAThH METO/IBI
pellieHHs TMOCTABICHHON 3aauu
U CpPEeACTBa  IPOrPAMMHOTO
obecriedeHusi (B TOM YHCIIE
CHETMATN3NPOBAHHOTO) ISl WX

peann3anuu.

3HaeT criennuKy 3amaq
pelaeMbIx c HOMOIIbIO
ypaBHEHUI MaTeMaTHYeCKOH

bu3uKu.




YpaBHEHUU, TUCKPETHON
MaTeMaTUKU U
MaTeMaTHIEeCKOM JIOTHKH,
TEOPUH BEPOATHOCTEH,
MaTeMaTHYeCKOW CTaTUCTUKHU
U CIIy4alHBIX IIPOLECCOB,
YUCJIEHHBIX METO/OB,
TEOPETUYECKON MEXaHUKH B
npodecCuOHATBHON
NESTENBHOCTH.

YMeeT HaxoOuTh  pEICHHSA:
o0mye Uit OCHOBHBIX THIIOB
nuddepeHInanbHBIX ypaBHEHUH
C YaCTHBIMH HPOHM3BOAHBIMHU
BTOPOTO TIOPAAKA.

Brageer OCHOBHBIMM —aHanNu-
THYECKUMH W YHCICHHBIMH
METOAAMHU pEIICHHUS ypaBHEHUH
B YaCTHBIX  IPOU3BOIHBIX;
HaBBIKAMHU JIOKa3aTeNIbCTBA
OCHOBHBIX YTBEP)KJICHHH.

OIIK-1.2 ¢pynnameHranbHbie
3HAHUSL, TIOJTy4YEHHBIE B 001aCTH
MaTeMaTHYECKHUX U (HJIIH)
€CTECTBEHHBIX HAayK ITpU
BBIOOpE METOIOB PEIICHUS
3a7a4 npohecCHOHaIbHOM
JEATeTbHOCTH

Crocoben  ¢dopMmynupoBath |

COJIep)KaTeNIbHO  HWHTEPIIPETH-
poBaTh pPE3yNbTATHl PEUICHHS
3a/la4. OCHOBHOW  TEPMHHO-
JIOTHEN u MOHATUIHBIM
anmapaToM.

3HaeT  OCHOBHBIC  IOHSTHSA,
MOJIETH u METOJIBI
MaTeMaTHIeCKON (HH3UKH.
Ymeer (hopmMynHupoBaTh

OCHOBHBIE YTBEPIKACHUSI.
Brnageer HaBbIKaMu MOCTPOEHUS

MPOCTEUILINX MoJenen
MIPOILIECCOB, METOJaMH
HCCIIEJOBAHUS MojeseH
MIPOIIECCOB.

OIIK-2 Cnocoben
HpOBOI[I/ITB 1o HayLIHI:IM
PYKOBOJICTBOM HCCIICJIOBAaHUE
Ha OCHOBE CYIIECTBYIOIIUX
METOJIOB B KOHKPETHOM
obnactu podeccrnoHabHOM
JIEeITECILHOCTU

OIIK-2.1 IIpumenser
COBPEMEHHBIE
MaTeMaTHYECKUE U
BBIYHCIIUTENIBHBIE METO/IbI
JUISl peLIEHUS HAYYHBIX 33124
B paMKax IOCTaBJIECHHON
POOIEMBI

3HaeT MaTeMaTHUYeCKUe MOJACIU
OCHOBHBIX TPUJIOKEHUA TEOPUHU

nmud pepeHImaTbHBIX

YpaBHEHUH; OCHOBHBIC METOIbI
pelieHus 3amaq
MaTeMaTHIECKON bm3uKy;

OCHOBHBIC TPUKJIAIHBIC IMTAKCTHI,
HUCIOJIB3YEMbBIC JIsI PCIICHUA

YpaBHEHU I B YaCTHBIX
MIPOU3BOTHBIX.

Ymeer UCIIONIb30BaTh
JIEKTPOHHEIE TeMaTHIeCKHe
pecypcsl I yIUIyOJeHHS
3HaHUH 1o n3y4aeMoi
JTUCUUTUINHE.

Brnageer HaBbIKamMu pemIeHus
3aa9d = W HHTepHpeTaruu
pe3ynbTaToOB B TepMHUHAX

MIPUKJIaTHOW 00JacTH; HaydHO-

METOIUYECKUM anmapaToM
Teopun U depeHInaNbHBIX
YPaBHCHHI.

2. CTpyKTYypa U cofepKaHue TUCIHILIHHBI

2.1 PacnipeaesieHre TPYA0EMKOCTH AUCHHUILIMHBI IO BHAaM padoT

OO6m1ast Tpy1I0€MKOCTh TUCIIUIUTMHBI COCTABIISACT 4 3a4€THBIX MHMIL, 144 akageMUIecKux
gacoB. Kypc «MeToasl MaTeMaTHUeCKOM (DU3MKHM» COCTOUT U3 JICKIIMOHHBIX U MPAKTHUYECKUX
3aHATUH, COMPOBOXIAEMBIX PETYISIPHON WHIWBHAYyATbHOW pPabOTOW mpemomaBatens Cco



CTYJICHTaMH B TIPOIIECCE CAMOCTOSITENLHON paboThl. B KoHIIE 5 cemecTpa MPOBOAUTCS 3a4eT U
sk3ameH. [IporpamMMoill AMCHUIUIMHBI TPEAYCMOTPEHbI 34 YacoB JEKIMOHHBIX, 34 4acoB

IIPaKTUYECKUX 3aHATHUM.

Cemectp
. Bcero
Bun yueGHOM paboThI (qacsl)
4acoB
5
KonraktHasi paborta (Bcero) 74,5 74,5
B Tom uucne:
3aHATUSA JEKIMOHHOTO TUIIA 34 34
3aHATHSI CEMUHAPCKOTrO TUIA (CEMUHAPBI, IPAKTUYECKUE 34 34
3aHSTHUS)
JlaGopaTopHbIe 3aHATHS - -
HNnas konTakTHas padora:
KonTtpoisb camocTtositenbHOM padotsl (KCP) 4 4
IIpomesxyrounas arrectanus (MKP) 0,5 0,5
CamocrosiTesibHas padoTa (Bcero) 35,8 35,8
B Tom uucne:
Kypcosas pabota - —
[TpopaboTka yueOHOTO (TEOPETUYECKOT0) MaTepHraia 17 17
IlonroroBka K TeKyIieMy KOHTPOJIIO 18,8 18,8
KonTpoas: 3a4er, 3x3amMeH
ITonroroBka K 9K3aMeHy | 35,7 | 35,7

2.2 CTpyKTYypa QM CHUIINHbBI

Pacnpenenenue BuaoB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3zaeaaM JUCLIUTUIIUHBL

Paznensl (TeMbl) TUCIUIUIMHEI, U3y4aeMble B 5 cemecTpe

KomnuectBo yacos

Ne Haumenoanue paszjenon Aynutopra | Breayuropras
B Beero | % Ppabora pabora
JI 3 | €PC | xonrpomns
1 | [locraHoBka u KinaccuuKauys 3ajad MaTeMaTHIECKON 1 6 6 4 5
(hU3MKH
2 | YpaBHenus runepbonnueckoro tuna. OCHOBHBIE 331241 U 27 6 6 3 3
METOJIbI X PEIICHUS
3 | YpaBHeHus mapabonndeckoro Tumna. OCHOBHEIE 3a7a9d U 27 6 3 3 6
METOJIBI UX PEIICHU
4 | YpaBHeHHus dyuMnTHYECKOro Tuna. OCHOBHBIE 3aa4H. 29 8 8 7 6
5 | [lpuMeHeHNe HHTETPATEHBIX TPe0Opa3oOBaHHUN K PEIICHHIO 228 ] 4 48 6
3a/1a4 MaTeMaTHIECKON (pr3uKu ’ ’
6 | O030p NpoHIEHHOTO MaTeprana 1 MpueM 3adeTa
8,7 - 2 4 4,7
Kontponbe camoctositenpHoii padotsl (KCP) 4 — — — —




Konnuecto wacos
AynuropHa | BreaynutopHas
Ne Haumenoanue paszjenon
Beero | % pabora pabota
JI 3 | €PC | xonrpoms
IIpomesxxyrounas arrecraus (MIKP) 0,5 — — — —
Hmozo 144 34 34 | 358 357

Ipumeuanue: JI — nexyuu, 113 — npakmuueckue 3anamus/cemunapol, JIP — nabopamopnuie 3ansmus, CPC —
camocmosmenvHas paboma cmyoenma

2.3 Conepxxanue pas3esioB (TeM) M CHUILTHHbBI

HanmenoBanue dopma TEKyIIero
No Conepxanue pazzaena
pasnena KOHTPOJIA
IlocTtanoBka u [IpeameT u 3a7aun MaTeMaTHIECKOMN PU3HKe, e P3, KP, KP
KJIacCU(UKAIIHS MECTO B €CTECTBO3HAHUU. BBIBOJI OCHOBHBIX ypaBHe-
3az1a4 HUM MateMmaTtndeckoi pusuku. HavanbHbie 1
MaTeMaTHYECKOU rpanuuHbie ycnoBus. [loctaHoBka 3aiau. 3aaya
(07637041 Komm. Teopema Koanesckoii. KoppekTHOCTB
MMOCTAHOBKH 33/1a4 MaTeMaTUIeCKOi (PU3UKH.
1. [Tpumep Anamapa. [TousTHE 000OIIIEHHBIX PEIICHHI
3a/1a4 MaTeMaTU4IeCKON (PU3UKHU M MMPOCTPAHCTBA
Cob6omneBa. [IpuHIUI CynepIO3UITUHN AJIS TUHEHHBIX
3ajad MareMaTnueckor ¢pusnku. Kimaccudukarms
YpaBHEHU BTOPOIO MOPAIKA, TUHEUHBIX OTHOCH-
TEJBbHO CTapIIUX MPOU3BOJIHBIX. XapaKTEPUCTUKHU.
[IpuBenenre ypaBHEHU K KAHOHMYECKOMY BHITY
YpaBHeHUs 3anava Ko 115 BostHOBOTrO ypaBHeHUsl. Popmyna P3, KP, KP
runepbonuueckoro |[amambepa. CyuiecTBoBaHHE, €AMHCTBEHHOCTb, YC-
tumna. OCHOBHBIE ToiUMBOCTE pemieHus. O000IIEHHOE pelIeHHE.
3a7a4M U MeTobl uX |Pemenue 3ana4 Ha monynpsiMoil. @opmyJibl
peuieHus ITyaccona u Kupxroda. KoppekTHOCTh TOCTaHOBKH
3agaun Ko 111 BOJHOBOTO ypaBHEHU. 3ajaya
) Ko1u 1st HEOJHOPOHOTO YpaBHEHHSL.
' Kpaesble 3a1aum 17151 BOJIHOBOTO ypaBHEHUs. DOpMYyIIbI
I'puna. TeopeMsl €qMHCTBEHHOCTH, YCTOMYUBOCTH.
3anmava [HItypma—JInyBuuia. Merop pasnenenus
nepeMeHHBIX (Pypbe). Teopemsl cyIecTBOBaHUS.
Pemenne HeoqHOPOIHBIX 331a4 MeTOI0M Dyphe.
Oynkimu beccens. 3amayda o konedaHuM KPyrion
MeMOpaHBbI.
YpaBHeHUs HavanbHO-KpaeBble 3a1a4u 17151 ypaBHEHUS P3, KP
napaboInYecKoro TeronpoBogHOCTH. [ IpuHinn Makcumyma. Meron
tuna. OCHOBHbIE @ypbe peleHns KpaeBbIxX 3a1a4. TeopeMsl
3a/1a4d U METOJbl UX |€IUHCTBEHHOCTH, YCTOMUNBOCTU. CylIECTBOBAaHHE
3. |pemenus pemenusd. 3anada Koy s ypaBHEHUS
TEITIONPOBOJHOCTH. Te€opemMbl €IMHCTBEHHOCTH,
ycrounBocTH. PyHnameHTanbHoe penienue. 1Mn-
terpai [lyaccona. o-¢pyukuus Jlupaka. 3agaun Ha
nonynpsimoil. Meton ¢ynkimii ['puna.
4. |YpaBHeHus OO6mre CBOMCTBAa TApMOHUYECKHUX (DYHKITHIA. P3, KP




HanmenoBanue dopma TEKyIIEero
Ne Copnepxanue pazziena
paznena KOHTPOJIS

AJUIANITHYECKOTO [IpuHIMI MakcUMyMa 71 TApMOHUYECKUX (YHKITHI.

tuna. OCHOBHbIE Oneparop Jlannaca B KpUBOJIMHENHBIX KOOPANHATAX.

3agaun. Teopus dyHaMeHTalIbHOE pellieHne ypaBHeHus Jlamaca (B

HOoTEHIIaIa MPOCTPAHCTBE, Ha MI0CKOCTH). Kpaesbie 3amaun uist
ypaBHeHul Jlamaca u Ilyaccona. Teopemsl
eauHcTBeHHOCTU. DyHKIMY ['puHa 3anaun upuxie.
HNuTterpanbubie ypaBHeHUA. Teopus MOTEHIMANA.
Caenenue kpaeBbIxX 3a1a4 K HTErpaibHbIM
ypaBHeHuAM. CyniecTBOBaHUE penieHus. Meron
pa3fesieHns IEPEMEHHBIX PEILIEHUS KPaeBbIX 3a7a4 B
MPOCTEUINX 00JIACTSIX.

IIpumenenue IIpeobpaszoBanue Jlannaca. I[IpeoGpasoBanus @ypbe P3, KP

HWHTETPATbHBIX (3KCTIOHEHTIMAIBLHOE, SiN-, COS- MPe0Opa3oBaHU,

5 npeoOpa3oBanuii Kk [KoHeuHble. [IpeoOpa3oBanus beccens, Memnuna.
" |pemieHuto 3ama4y [Ipumepsl NpUMEHEHHS] HHTETPATbHBIX
MaTeMaTU4eCKOU npeoOpa3oBaHui K pEIICHUIO 33/1a4 MaTeMaTUYECKON
buzukn buzuKu.

Ipumeuanue: JIP — omuem/3awyuma nabopamopnot pabomot, KII - evinonnenue xypcogoz2o npoekma, KP -
xoumpoavras paboma, PI'3 - pacuemno-epaguyeckozo saoanus, P - nanucanue peghepama, 3 - acce, K - konnoksuym,
T — mecmuposanue, P3 — pewenue 3a0au

2.3.1 3ausaTHA JEKIIMOHHOI0 THIIA

Paznen 1. Ilpenmer u 3amaum mMaremaTuyeckou (U3MKeE, €€ MECTO B €CTECTBO3HAHUH.
BpIBOZT OCHOBHBIX ypaBHEHWH MaTeMaTH4ecKOoW (u3nku. HadanbHble W TpaHWYHBIE YCIOBHS
(2 4.). IlocranoBka 3amay. 3agada Komm. Teopema KoaneBckoil. KoppekTHOCTh MOCTaHOBKU
3amay Maremarudeckont pusuku. [Ipumep Anamapa (2 4.). Kmaccudukamnus ypaBHEeHUNH BTOPOTO
NOpsJIKA, JTUHEMHBIX OTHOCHUTEIBHO CTapIIMX IPOU3BOJAHBIX. XapakTepucTuku. IIpuBeneHue
ypaBHEHUN K KAHOHMYECKOMY BHIY (2 4.).

Pa3znen 2. 3agauya Kommwm st BomHOBOro ypaBHeHHs. Dopmyna Jlamambepa. Dopmysisl
[Tyaccona u Kupxroga. KoppekrHocTs mocranoBku 3aiaun Ko 11 BoHOBOro ypaBHeHus (4
4.). HauanpHo-kpaeBble 3amauu i1 BOJHOBOTO ypaBHeHUs. Dopmynsl ['puHa. Teopembr
€AMHCTBEHHOCTH, ycToWuumBOCTH (2 4.). 3amaua Ilrypma —JImyBwinsa. Meton pasgeneHus
nepemMeHHbIX (Dypoe) (2 4.).

Pasnen 3. HauanbHo-kpaeBble 3aauu Uisl YpPaBHEHHS TEIJIONPOBOAHOCTH. [IpuHumm
MakcuMyma (2 4.). Meron @ypepe pemieHHsl KpaeBbIX 3anad. Teopembl €IMHCTBEHHOCTH,
ycroitunBoctu. CymectBoBanme pemieHus (4 4.). 3amaua Komm ans  ypaBHEHUs
TEIUIONPOBOAHOCTH. TeopeMbl eTUHCTBEHHOCTH, YCTOMUUBOCTH (2 4.).

Paznen 4. OOmme cBoiictBa rapMoHMuyeckux QyHKuuid. I[IpuHIMD Makcumyma IS
rapmMonnueckux (ynkmuit (2 4.). Kpaewie 3amaum mns ypaBHenuit Jlammaca wm Ilyaccona.
Teopemsl enuHCcTBEHHOCTH (2 4.). @ynkuuu 'puna 3anaun dupuxie u HeliMana, ux cBolicTBa.
[Toctpoenue pynkiuu ['puna. (2 4.). MeTon pazaeneHus NepPeMEHHBIX PEIICHHUS KPAaeBbIX 3a/1a4
B IIpOCTEHIMX o0macTsx (2 4.).

Pa3znen 5. IlpeoOpazoBanusi Dypbe (IPKCIOHEHIMAIBHOE, Sin-, COS- MpeoOpa3oBaHUS,

koHeuHble (4 4.). IlpeoOpazoBanme Jlammaca. Ilpumepsl TpUMEHEHUST HHTETPAIbHBIX
npeoOpa3oBaHui K pEIIeHUIO 33/1a4 MaTeMaTUYeCKON U3UKH (4 4.).




2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

Pasngen 1. YpaBHEHUsI B 4aCTHBIX MPOU3BOJHBIX, MOPSAIOK, TUHEUHOCTh, OJHOPOIHOCTD,
npuMephl. BBIBOJ ypaBHEHHUS MaJbIX MONEPEYHBIX KONEOAHUN CTPYHBI M MAJbBIX MPOJOJIBLHBIX
KoJIe0aHUM CTep>KHS, MHTETPAJIbHBIN 3aKOH COXpaHEHHs KOJM4YecTBa ABMkKeHHs. HauanbHble U
rpanuuHble ycioBus. [locraHnoBka 3a1a4. BeiBoa ypaBHEHHUSI TETIONPOBOIHOCTH, MHTETPATbHBIN
3aKOH COXpaHEeHUs sHepruu. BeiBoa ypaBHeHus nud@y3un, UHTErpaibHbIA 3aKOH COXpaHEHUs
KoJu4ecTBa BelecTsa. HadanpHble u rpannyHble yenoBus. [loctanoBka 3agad. BeiBox ypaBHEHUH
TUAPOMHAMUKYA U aKyCTUKH. YPaBHEHMs] YCTAaHOBUBIIUXCS IMpoleccoB. ['paHWYHBbIE YCIOBHSL.
[MocranoBka 3amau. Kiaccudukamnuss ypaBHEHUH 2-T0 TIOpSAKA MHOTHX IEPEMEHHBIX.
Knaccudukanmst ypaBHeHHWH 2-r0 TIOpsiIKA C  JBYMs HE3aBUCHMBIMH  TIEPEMEHHBIMH,
XapaKTepUCTUUYECKOE YpaBHEHHWE U XapakTepucTuku. I[IpuBeneHue ypaBHEHUM C JBYMs
HE3aBUCHMBIMH TEPEMEHHBIMH K KAHOHMYECKOMY BHIY (ypaBHEHHUS C TOCTOSHHBIMU
kodd¢unmentamu). [lpuBeneHne ypaBHEHHMI C JBYMS HE3aBHCHUMBIMH TIEPEMEHHBIMH K
KaHOHMYECKOMY BUY (YpaBHEHUS ¢ TepeMeHHbIMU KoddurrenTamn). [IpuBenenne ypaBHeHUMA
C ABYMs HE3aBUCUMBIMH NIEPEMEHHBIMH K TPOCTEUILIEMY BUIY

3aoauu ona pewieHus no memam pazoend.

1) bynak b.M., Camapckuii A.A., Tuxono A.H. COopHUK 3a1a4 M0 MaTeMaTHYECKOM
dusuxe,

2) EBnoxkumoB A.A., ITasnoBa A.B., Pyouos C.E. YpaBHeHus MaTeMaTuueckoil (hu3nKH.
Meroauueckue yKa3zaHusl.

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

Knaccudukanuss ypaBHeHHMH 2-ro mopsiika MHOTUX mepeMeHHbIX. Kiaccuduxanms
YPaBHEHUH 2-TO MOpsJKa C IByMsl HE3aBHCUMBIMHU IepeMEeHHbIMU. IIpuBeneHue ypaBHEHHUN c
JIByMsl HE3aBUCHMBIMHM TEPEMEHHBIMH K KaHOHMYECKOMY BHAY (YpaBHEHHUS C IMOCTOSHHBIMH
koaddurmentamu). 6-11 (1, rmasa 1), 1-4 ctp. 8, 6-9 ctp. 9 (2).

[TpuBenenne ypaBHEHHI ¢ IByMsl HE3aBUCUMBIMH IIEPEMEHHBIMHI K KAHOHUYECKOMY BHIY
(YypaBHEeHHs ¢ IepeMeHHbIMH Koaunmrentamu). 1,5,7 ctp. 13

IIpuBeneHne ypaBHEHUN C ABYMsI HE3aBUCUMBIMH IIEPEMEHHBIMU K IPOCTEHIIEMY BULY.
12-16 (1, rmaBa 1), 7-9 c1p. 14, 1, 13, 18,21, 25 ctp. 14-15 (2).

Paznen 2. Merton XxapakTepUCTUK pPELICHUs ypaBHEHUH TUNIEpOOIUecKoro THmna. Pemenue
3amaun Komm st oqHOMEpHOTO BOTHOBOTO ypaBHeHUs. Popmyna Jlamambepa. Pemenue 3agaq
Ha MOJYNOpSIMOM Ml OJHOMEPHOTO BOJHOBOIO YypaBHeHus. Pemenue 3amaunm Komm ams
ypaBHEHHUS THUNEPOOTUUYECKOr0 TUIA B MPOCTPAHCTBE U Ha IuIocKocTH. Meton dypbe perieHus
KpaeBbIX 33aJa4 JJIsl YpaBHEHUH rUnepOOoIMYecKoro THIIA.

3aoauu ona pewieHus no memam pazoend.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHUK 3a1a4 110 MaTeMaTHYECKOM
dusuxe,

2) EBnokumoB A.A., IlasnoBa A.B., Pyouos C.E. YpaBHeHus MaTeMaTuueckoil (hu3uKu.
Meroauueckue yKa3zaHusl.

Meroa XapaKTepUCTUK PEIICHHUS YPAaBHEHHM TUIIEPOOIUYECKOro TUMa. Permenue 3amaumn
Kommu st omHomMepHOTro BoiHOBOTO ypaBHeHUs. Dopmyna lanambepa. 73, 74 (1 rnasa 2) (1),
1,3-5,8,11,13,14 ctp. 18 (2).



Pemienne 3amay Ha moaynpsMOM IS OJHOMEPHOTO BOJHOBOTO ypaBHEHHs. Merton
nponospkeHnid. Meron xapakrepuctuk. 61,62 (1, rmasa 2) (1), 1-4,9,10 ctp. 22 (2).

Pemenue 3agaun Komm ans ypaBHEHUs THIIEpOOIMYECKOTO THIIA B MPOCTPAHCTBE U HA
miockoct. ®opmynsr [lyaccona u Kupxroda. 15, 16 ctp. 18 (2).

Metoa @ypre perieHus KpaeBbIX 3a/1a4 s ypaBHeHUH runepoonmdeckoro tumna. 104, 110
(1, rmasa 2), 10,12 ctp. 33 (2).

Peanuzamus mozaeneli konebaHuii B MaTeMaTuueckux makerax (Maple)

Pa3nen 3. Pemenue HauanbHO-KpaeBBIX 3ajad JUIs YpaBHEHUH MapabOIMYecKoro THUIA.
Meton ®ypse. Meton Dypbe perieHus HeOAHOPOIHBIX 3aa4 JIJIsl YpaBHEHUHN MMapabOoIuIECKOTO
tuna. Pemenue 3agaun Komm 11t ypasHeHus terionposogHoctu. @opmyna [lyaccona.

3aoauu ona pewtenus no memam pazoend.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHUK 3a/1a4 MO MaTeMaTUYECKOH
busuke,

2) EBnoxkumoB A.A., ITasnoBa A.B., PyouoB C.E. YpaBHeHus: MaTeMaTu4eckoil (hu3nKH.
Meroanueckue yKa3zaHusl.

Pemenne HavalbHO-KpaeBBIX 3adad IS ypaBHEHHH Mapaboinyeckoro Tuma. Merton
®dypse. 30, 33, 34 (1, rmara 3), 3-8, 11 ctp. 33 (2).

Meton ®@yphe pemieHus HEOAHOPOAHBIX 3ajay JJIsl ypaBHEHUH MapaboIMYecKoro THIIA.
9,17 ctp. 33, 20,24,25 ctp. 34. (2)

Pemenue 3amaun Komm mis ypaBHeHus TerionpoBogHoctu. @opmyna I[lyaccona. 66,68
(1, rmama 3), 1-3 ctp. 24 (2).

Mertoa npoJoKeHu pemeHus 3a1a4 Ha nonynpsmoit. 79,80,86 (1, rmasa 3), 4,5 ctp. 24
(2).

Peanuzanus Mojeneil pacpocTpaneHus TeIuia B MareMarndeckux nakerax (Maple)

Pa3nen 4. [N'apmonnueckue ¢pyHkiuu. OCHOBHBIC CBOWCTBA. PelieHne KpaeBbIX 3aaa4 s
ypaBHeHus Jlamaca B npocreimmx obnactsax. Meton @ypre. Metonx @ypbe pernieHnst KpaeBbIX
3aj1a4 it ypaBHeHus [lyaccoHa B Kpyre U KOJIbLE.

3aoauu ona pewieHus no memam pazoend.

1) bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHUK 3a/1a4 MO MaTeMaTUYECKON
buzuke.

2) EBnokumoB A.A., ITasnoBa A.B., Pyouos C.E. YpaBHeHus MaTeMaTu4eckoil (hu3uKH.
Meroanueckue yKa3zaHusl.

Pemenue kpaeBbIx 3amau i ypaBHeHHs Jlammaca B mpoctedmmux obmactsax. Merox
Oypee. 14 (a,,1), 70 (1 rnaBa 4), 28-30 ctp. 34 (2).

Meton @ypre peleHust KpaeBbIxX 3a1a4 A1 ypaBHeHus Ilyaccona B kpyre u komsie. 30,
31,34 (1 rnmaBa 4), 31 ctp. 34 (2).

Pa3nen 5 [IpeoOpazosanue Jlamnaca, [IpeoOpazoBanne @ypbe (IKCMIOHEHIIMATBLHOE). Sin-,
cos-ipeoOpazoBanus Oypre Ha MOTYNPSIMON, KOHEUHBIE peoOpa3oBanus Dypee.

3aoauu ona pewtenus no memam pazoend.



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

ITpeobpaszosanue Jlannaca, [IpeobpazoBanne @ypbe (3kcnoHeHnuansHoe). 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 MpeaycMaTpUBaeT J1a00paTOPHBIX 3aHITHH MO JUCIUTUINHE «MeETOo b
MaTeMaTHYECKOU (HU3UKM.

2.3.4 IlpumepHasi TeMaTHKA KYPCOBbIX Pa0doT (MP0EKTOB)

VueOHBII TUIAaH HE MPEAyCMaTpUBAeT KypCOBBIX padOT MO AucIUIuMHE «MeTos
MaTeMaTHYECKOU (DU3UKM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs JJI1 CAMOCTOSATEIbHOIH padoThl
00y4aromuXcH Mo JUCUMUIIIINHE (MOTYJII0)

[TepedeHpb yueOHO-METOIUICCKOTO 00ECTICUeHUS TUCIUTIITUHBI IO

Ne Bun CPC BBITTOJIHEHUIO CAMOCTOSITEIBHON paboThI
1 |IlogroroBka K|YpaBHEHHsS] MaTeMaTH4eckoi (u3uku (DJIEKTPOHHBIA pecype, cpena
TEKYIIEMY MOayIbHOTO 00y4eHus http://moodle.kubsu.ru)
KOHTPOJIIO MeTonudeckue yKasaHus M0 OpraHU3allUu CaMOCTOSATEIHHOU pabOoThI
CTyAeHTOB, yTBepx)aeHHbIe Y CD, npoTokoa Nel ot 30.06.2025
2 |[IpopaboTka 1. Wneun, A. M. YpaBHeHHs: MaTeMaTHYECKOW PU3KKH : yaeOHOE mocobue /
Marepuaa A. M. UnbnH. — Mocksa : @U3MATIINUT, 2009. - 192 c. - [DneKTpOHHBIH

pecypc]. - Pexxum nmocrymna: https://e.lanbook.com/book/2181.

2. Kapuesckuit M.M. Jlekuuu mo ypaBHEHHSIM MaTeMaTH4ecKod (hU3HKH.
CII6.: Jlamp, 2016. 164 c. [DOmekTpoHHBIA pecypc]. - Pexum pocrtyma:
https://e.lanbook.com/book/72982.

3. Aurynun, K. K. Meroast matemaruaeckoit ¢pusuku / K. K. Anrynun. — 3-
e m3n. — Mocksa : Jlupekr-Menua, 2014. — 123 ¢. — Pexxum mocTyma: 1mo
TIOJIITHCKE. — Pexxum JlocTyma:
https://biblioclub.ru/index.php?page=book&id=240552.

4. Kyppsimos, C.H. OcHOBHBIE METOJBI peICHHS MPAKTUUYECKUX 3a7ady B
Kypce «YpaBHeHuss MatemaTuueckoii ¢usukm» / C.H. Kympsimos, T.H.
Pamuenko. Pocros v//1: M3n-Bo FODY, 2011. 308 c. [DnekTpoHHBIH pecypc]. -
Pexxum nocrymna: http://biblioclub.ru/index.php?page=book&id=241103

5. Twuxonos A.H., A.A. Camapckuii. YpaBHEHUSI MaTEMaTHYCCKON (PUUKH.
M.: U3a-80 MI'Y, 2004. 798 c.

6. Meroauueckue yKa3aHMsT IO OpraHU3allUd CaMOCTOSTENbHOU
paboThl CTYIeHTOB, yTBepkaeHHbIe Y CD, mporokon Nel ot 30.06.2025

Y4yeOHO-METOANMYECKHUE MaTepuajbl I CAaMOCTOATEIBLHONH pabOThl O0YYalOIUXCs W3
YKCJla MHBAJIKMJIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasnstorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM HX 37J0POBbs U BOCHPUATHS HH(DOPMAIIIH:


http://moodle.kubsu.ru/
https://e.lanbook.com/book/72982
http://biblioclub.ru/index.php?page=book&id=241103

JUis U1 ¢ HapYIICHUSIME 3PCHUS:

— B TIeYaTHOU popMe YBETUICHHBIM MIPUPTOM,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHo (hopme Ha s3bike bpaitns.

JUiist T ¢ HApYIISHUSIMH CITyXa:

— B I1e4aTHO (opme,

— B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

JUJist U1 ¢ HapYIICHUSIMA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B TIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOT O TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepedyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

2.5 CamocTosiTe/IbHOE H3y4YEeHHE Pa3/1e/10B AUCHUIINHBI

Lenbto caMocTOSTENbHOW pabOTHl SBISIETCS YrayOleHue 3HaHUM, TOJTYYEHHBIX B
pe3yabTaTe ayIUTOPHBIX 3aHATUH, BHIPA0OTKA HAaBBIKOB MHIMBHIyaIbHON PaOOTHI, 3aKpeIICHUE
HaBBIKOB, C(DOPMUPOBAHHBIX BO BpPEMs PAKTUUECKUX 3AHATHUI.

CopnepxaHue NPUBEIECHHOM OCHOBHOM M JIONOJIHUTEIBHOW JIMTEPATyphl IIO3BOJIET
OXBaTHUTbh HIMPOKHUN KPYT 3a]1a4 U METOJI0OB MaTeMaTUYECKON (U3UKU.

Paznen 1. IloctaHoBka 3amau MaremaTuuyecko Qu3uku. HexoppekTHble 3anauu;
Knaccugukanus ypaBHEeHH B 4aCTHBIX IPOU3BOJHBIX BTOpOro nopsaka. Kanonndeckue Gpopmsl.
Conpspxennble onepartopsl. [1-3, 10, 14-16]

Pa3znen 2. 3agava ¢ maHHBIMH Ha XapakTepuctukax (3amada ['ypca). CymiecTBOBaHHE H
€IMHCTBEHHOCTh pEIICHUS 3aJaud C JaHHbIMM Ha Xapakrepuctukax; Meron Pumana;
Crnenuanpabie QyHKIIMN MaTeMaTH4Yeckoi ¢pusuku. [1-3, 14-16]

Pa3nen 3. 3amaun, npuBOASIINE K YPAaBHEHUSIM MMapaObOINYECKOro Thma. J{omosHuTenpHbIe
yCIIOBUS M TOCTaHOBKA KPAeBBIX 3aJad JJs ypaBHEHUIl mapaboimueckoro Tuma. [IpenenbHble
cinydyan; OyHKIHS KCTOYHUKA JIJIS ypaBHEHMsI mapaboymmueckoro tuma. [1-3, 14-16]

Pasgen 4. OcCHOBHbIE MOHSATUA TEOPUU TMOTEHIMAAa. (OCHOBHBIE TOHSATHUS TEOPHUH
MHTETPAJIbHBIX YpaBHEHUN. [1]

Paznen 5. Knaccuueckue uHTerpaibneie nmpeoOpasoBanus (Pypwe, Xankens, MesinHa,
Jlannaca, KonrtapoBuua — JlebeneBa, Memnepa — ®oka). MHTerpanbHble NpeoOpazoBaHUS
0000meHHbIx pyHKIHA. [9,11, 17, 18]

3. O0pa3zoBaTeibHbIEC TEXHOJIOTHH

B cootBerctBuu ¢ tpeboBanusmu GI'OC B mporpaMma TUCHMILIMHBI MpelyCMaTPUBAET
UCMOJIb30BaHUE B Y4eOHOM IIpolecce CIENYIOIUX 00pa30BaTeNbHbIE TEXHOJIOTUU: YTEHHUE
JEeKIMA C HWCHOJb30BAHUEM MYJIBTUMEAMWHBIX TEXHOJOTH; METOJ MallblXx Tpymm, pa3doop
IIPAKTUYECKUX 3aady.

nporpaMMa Mo JUCHMIUIMHE «MeTonbl MaTeMaTH4ecKOd (U3MKM» MpeaycMaTpuBacT
UCMOJIb30BaHUE B Y4eOHOM IIpoliecce CIEAYIOIUX 00pa3oBaTeNbHbIE TEXHOJIOTUU: YTEHHUE
JeKIMA € WUCIOJNIb30BaHUEM MYJIbTUMEIUIHBIX TEXHOJOTHH; paboTa HaJ WHAMBHIYaTbHBIMH
3aJJaHUSMU C UCITIOJIb30BaHUEM MAKETOB MPUKJIAJHBIX IPOrpamMM, pa3d00p KOHKPETHBIX CUTYalUi
Ha MPAaKTUYECKUX 3aHATHSIX.

KomnbroTepHble TEXHOIOTMU NPEOCTABISAIOT CPEACTBAa PA3HOIUIAHOBOIO OTOOPAXKEHMS
QITOPUTMOB U JEMOHCTPALIMOHHOI'O MaTepHaa.



[Monxoxa pa3bopa KOHKPETHBIX CUTYAIMH IIUPOKO UCHOIB3YETCs KaK MPEroiaBaTesieM, TaK
n OakalaBpaMd BO BpeMs JICKIIMM W aHajdu3a pe3yJIbTaTOB CAMOCTOSITEIBHOW pabOThL. ITO
00yCJIOBJICHO TeM, YTO B IMPOIECCE MOJEIUPOBAHUS YaCTO BCTPEUAIOTCS 3a/1a4d, /Ui KOTOPBIX
€MHBIX MOJX00B He cymecTByeT. [Ipu uccneqoBaHuy U pelIeHnH Kak 10l KOHKPETHOM 3a1aun
UMeeTcsl, KaK IpaBHJIO, HECKOJIBKO METO/J0B, a 3T0 TpedyeT pa3dopa M OIECHKH IEJIOH
COBOKYITHOCTHU KOHKPETHBIX CUTYallHi.
[Tpu 00yueHNH UCTIONB3YIOTCS CIEAYIOIINE 00pa3oBaTeIbHbIC TEXHOIOTHUH:

— TexHonorus KOMMYHHUKaTHBHOTO OOydeHUs — HampaBlieHa Ha (opMHpOBaHHE
KOMMYHHKAaTHBHON KOMIIETEHTHOCTH CTYJAEHTOB, KOTOpas ABJsieTCS 0a30BOM, HEOOXOAUMOMN JIIs
aJlanTalry K COBPEMEHHBIM YCJIOBUSAM MEXKYJIbTYPHON KOMMYHUKALIUU.

— TexHonoruss pa3HOYpOBHEBOro (IU(QepeHIIPOBAHHOT0) O0yYeHHS — MpEeAroyaraet
OCYIIIECTBJICHUE I103HABATEIbHON NEATEIbHOCTU CTYIEHTOB C YYETOM MX HWHAWBHUIYAIbHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEH M HMHTEPECOB, IMOOIMIPSS WX PEaT30BbIBATH CBOM TBOPUYCCKUN
noreHuuan. Co3aHue M HCIOJIb30BAHME JUArHOCTMUECKHUX TECTOB SIBISIETCS HEOThEMIIEMOM
YacThIO TaHHOM TEXHOJIOTHH.

— TexHomnoruss MoaylbHOrO OOy4YeHHMS — TPEAYCMAaTPUBAET [EJIEHHUE COJCpKAHUS
JTUCITUTIIMHBI HA JIOCTATOYHO aBTOHOMHBIC pa3/iesibl (MOIYIIH ), MHTETPUPOBAHHBIC B OOIIHIA KypC.
— Hudopmannonno-kommyHukamnuonnple TexHojorun (MKT) - pacmmpsoT paMku

00pa30BaTeNbHOTO MpoIiecca, MOBBIMIAsg €ro MPaKTHYECKYI HampaBlIe€HHOCTb, CHOCOOCTBYIOT
MHTCHCU(UKAIIMM CAMOCTOATENBHOM pabOThl ydalMXcsi M IOBBIIICHUIO IIO3HABATEIHLHOM
AKTUBHOCTH.

- I/IHTepHGT-TeXHOHOFHI/I — OpCeAOCTaBJIAAIIOT MMUPOKUC BO3MOXKHOCTU JIsI TIOUCKA
uHpopMaLuu, pa3paboTKU HAyYHBIX IPOSKTOB, BEICHUS HAYUHBIX HCCIIEJOBAHUH.

— TexHonorus WHAMBHIYaTU3alUU OOY4YEHHS — IIOMOTAaeT pPEaJTU30BBIBATH JMYHOCTHO-
OpUEHTUPOBAHHBIM TOAXOJA, YYMUTHIBAS WHIUBUAYAIbHbIE OCOOCHHOCTH U MOTPeOHOCTH
y4auxcs.

— IlpoexTHas TexHONOrHS — OpPHUEHTUPOBAHA HA MOJEIMPOBAHHUE COLMAILHOTO
B3aMMOJICHCTBHS yYalllUXCSl C IIEJIbI0 pEelIeHMs] 33Jayd, KOTOopas OIpelessieTcss B paMKax
npodecCHOHATBLHON MOATOTOBKY, BBIACTSSA Ty UM UHYIO MIPEIMETHYIO 00JIaCTh.

— TexHonorus o0y4eHHs] B COTPYAHHUYECTBE — pealn3yeT HACI0 B3aUMHOTO OOy4yeHuS,
OCYHICCTBJIAA KaK HWHIAWUBUAYAJIBbHYIO, TaK W KOJUICKTHUBHYIO OTBCTCTBCHHOCTHL 3a PCIICHHC
y4eOHBIX 3a71a4.

— TexHonorus pa3BUTUS KPUTHUECKOTO MBIIUIEHUS — CIHOCOOCTBYET (OPMHUPOBAHUIO
Pa3HOCTOPOHHEH JMYHOCTH, CHOCOOHOW KPUTHYECKH OTHOCHUTHCS K HH(POpMAIMH, YMEHHIO
oTOMpaTh HH(POPMAITHIO JIJIS PEIICHUS TOCTABJICHHOMN 3a/1a4uu.

KoMmiekcHoe HCIONL30BaHUE B y‘-IeGHOM mponecce BCCX BbIINICHA3BAHHBIX TEXHOJIOT Ui
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJlIbHYI0 aKTUBHOCTb, Pa3BHBAIOT I103HABATEIbHBIC
MPOIECCHI, CIOCOOCTBYIOT (HOPMHPOBAHMIO KOMIIETEHIINH, KOTOPBIMU JIOJDKEH 00JaaaTh
OyIyIIMI CTICTIHAIHCT.

OcHOBHEIE BUJbI UHTCPAKTUBHBIX O6paBOBaT€.HBHBIX TEXHOJIOTUH BKJIIOYAIOT B CG65IZ

— pabota B MajbIX Ipynnax (KOMaHe) - COBMECTHAs IeATeIbHOCTh CTYIEHTOB B TPYIIIIE MO/
PYKOBOJCTBOM JIMJIEpa, HAMIPaBJICHHAsI HAa pelleHue 001el 3a1a4u MyTEM TBOPUYECKOTO CII0KEHHUS
PE3YyJIbTATOB HHI[HBHHyaHBHOﬁ paGOTBI YJICEHOB KOMaHJAbI C JCJICHUEM HOJIHOMOYUHN U
OTBETCTBEHHOCTH;

— aHajM3 KOHKPETHBIX CHUTYalluil - aHaJu3 peajbHBIX MPOOJEMHBIX CUTYaIlMid, HMMEBIINX
MECTO B COOTBETCTBYIOIIEH 00JacTH MPO(EeCCHOHANBHOW AEATeIbHOCTH, U TOWCK BapHAHTOB
JYYIIUX PELICHUI;

— Pa3BUTUC KPUTUYCCKOT'O MBIIIJICHUSA — 06pa30BaTeJIBHa5I ACATCIIbHOCTD, HAITPABJICHHAA HAa
pPa3BHUTHE y CTYACHTOB Pa3yMHOT0, pe(pIEKCUBHOTO MBIIICHHUS, CIIOCOOHOTO BHIIBUHYTH HOBBIC
UJeH U YBUJIETh HOBbIE BOZMOKHOCTH.

[Mogxom pa3bopa KOHKPETHBIX 3alad M CUTyallMd IMUPOKO UCIOJB3YyeTCcs Kak
npenojaBaTesieM, Tak U CTYJEHTaMHM BO BpeMs JIeKIUH, JaOOpaTOpHBIX 3aHITUNA U aHaIu3a



pPEe3yNIbTaTOB CaMOCTOSTENBHONW pabOThl. ITO OOYCIOBIEHO TEM, YTO MPH HUCCICIOBAHUH U
peLIeHNH KaXI0i KOHKPETHOMH 3a1aull UMeeTCsl, Kak IPaBUIIO, HECKOJIBKO METOJIOB, a 3TO TpeOyeT
pa3bopa U OLIEHKH 11EeJI0H COBOKYITHOCTH KOHKPETHBIX CUTYaIIHH.

OO01uee
Bun Hcnonp3yeMble HHTEPaKTUBHBIE 00pa30oBaTeIbHbIC
Cemectp KOJIMYECTBO
3aHATHSA TEXHOJIOTUH
4acoB
Craiig-nexiun. O6CyKIeHHE CII0KHBIX BOITPOCOB. 16
KOJIMYECTBO
Ne Tema
4acoB
[Ipeamer u 3a7aun MaTeMaTHIECKON U3HKE, e
| | MecTO B ecTecTBOSHARNM. Bb1BO1 OCHOBHBIX )

ypaBHEHU MaTeMaTndeckon ¢puznku. HavanbHabie
W I'PaHUYHBIC YCIIOBUS

[TocranoBka 3anay. 3amgada Komm. Teopema
2 | KoBaneBckoil. KOppeKTHOCTh OCTaHOBKH 3aJa4 2
Marematnueckoi pusuku. [Ipumep Anamapa

3agava Ko 1151 BOJTHOBOTO YpaBHEHUS.

5 JI 3 ®opmyna Jlanambepa. @ 2
®opmyel [lyaccona u Kupxroda. KoppekTHOCT
4 | mocranoBkH 3a1aun Ko /171t BOJTHOBOTO 2
YpaBHEHUS
5 HauanbHo-kpaeBbie 3agaun 151 ypaBHEHUS )
TerIonpoBoAHOCTH. [IpuHIKMI MakcuMyma
6 3anaya Komm 1151 ypaBHEHUS TEIIONPOBOIHOCTH. )
TeopemMbl €IMHCTBEHHOCTH, YCTOMYHUBOCTH
7 OOu1re cBoicTBa rApMOHUYECKUX (DYHKITHA. )
[TpuHIIMTT MaKCUMyMa 711 TADMOHUYECKUX (PYHKITUH
7 Kpaessbie 3amauu 1u1s ypaBHenuit Jlamnaca u )
Ilyaccona. TeopeMbl €TMHCTBEHHOCTH
Hroro: 16

Lenb s1ekyuu — 0030p METOAOB IMOCTPOSHUS MaTeMaTHUECKUX MOJENe Ha OCHOBE
ypaBHEHHI MaTeMaTHUECKOW (PM3UKH, 3HAKOMCTBO C ITPOOJIEMaMH | allllapaToM MaTeMaTHIECKOM
q)HBI/IKI/I. Ha JICKOUAX CTYACHTHI IMOJIYy4YarOT 06mee MNpEaACTaBJICHHUEC O IMOAXOJaX M MCTOHax
WCCIICIOBAHHS U PEIICHUS 3a/1a4 MaTeMAaTUICCKON (PH3HUKH.

Llens npaxmuueckozo 3anamus — HAYYIATh TPUMEHITH TEOPETHYECKHE 3HAHUS TPU
PCHICHUH U UCCIICAOBAHNU KOHKPCTHBIX 3a/a4.

Tewmbl, 3aaHuss ¥ BOMPOCHI IS CAMOCTOSATEIBHON pabOThI MpPU3BAaHBI CHOPMHUPOBATH
HaBBIKM TOWCKAa HMH(OPMAIMM, YMEHHUS CaMOCTOSTEIbHO pACIIUpSATh W YIIyOJATh 3HAHHS,
TIOJTyYCHHBIC B XO/I€ JICKIIMOHHBIX U JJAOOPATOPHBIX 3aHSATHI.

[Tonxon pa3bopa KOHKPETHBIX CUTYAIIUI ITUPOKO UCIIONIb3YETCS KaK MperogaBaTenieM, Tak
U CTYJICHTaMU TIPU TIPOBEIICHUH aHAIIN3a Pe3yJIbTaTOB CAMOCTOSTEIILHON PaOOTHI.

JUis nui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbs IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTAIMH C UCIIOJIb30BAHHEM DJICKTPOHHON TIOYTHI.

JUist L ¢ HapyLEHUsAMU 3PEHUS:

— B TIeYaTHOM popMe YBETUICHHBIM MIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUiist T ¢ HApYIISHUSIMH CITyXa:

— B I1e4aTHO (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

HJ’IH JIAI ¢ HAPYUWICHUAMU ONIOPHO-ABUT'ATCIIBHOIO aIllapara:



— B I1e4aTHO (opme,

— B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA.

JUis nui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbs IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTAIMH C MCIOJIb30BAHUEM DJICKTPOHHOW TIOYTHI.

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

4. OueHOYHbIE U METOAUYECKHE MATEPHAJIBI

4.1 OueHouyHble cpeAcTBA Ui  TeKylero KOHTPOJISI  YCIIEBAeMOCTH H
MPOMEKYTOYHOM aTTeCTAlMHU

VYyeOHas NESITEIBHOCTh MPOXOAWT B COOTBETCTBUM C TpapukoM ydeOHOTO mpolecca.
[Iporiecc camocToATeNbHOM pabOTHl KOHTPOJIMPYETCS BO BpeMs ayIUTOPHBIX 3aHATHH H
WH/IMBUIYAIBHBIX KOHCYNMbTanuid. CamocTosiTenbHas paboTa CTYICHTOB MPOBOAMTCS B Gopme
U3Y4YEHUS OTIEIbHBIX TEOPETUYECKUX BOIPOCOB I10 IIPEATIAracMOU JIUTEPATYpPE, PELICHUS 3a1a4
Y TIOATOTOBKY WHIUBUIYAJILHOTO 33 JaHHUS.

cI)OHI[ OLCHOYHLIX CPCACTB AUCHUIINIMHBI COCTOUT U3 CPCACTB TCKYLICTO KOHTPOJIA (CM.
IIPUMEPHBIE BApUAHThl MHANBUAYAIBHBIX 3a/1aHUM, 3a71a4 U BOIIPOCOB, TECTA) U IPOMEKYTOUHOMN
aTTecTanuy (3a4eTa u dK3aMeHa).

B kauectBe OLCHOYHLIX CPCACTB, UCTIOJIb3YCMBIX IJIA TCKYLICTO KOHTPOJIA YCIICBACMOCTH,
npeJUiaraeTcsi mepeueHb BOIMPOCOB IO pasfeliaM, KOTOpbIe MpopadaThIBAIOTCS B IPOIECcCe
OCBOCHMS Kypca, a TaK)Ke BapUaHThl KOHTPOJBbHBIX paboT. /laHHBIA mepeueHb OXBaTHIBACT BCE
OCHOBHBIE pa3zeiibl Kypca, BKIII0Yasi 3HAHUS, MOTydaeMble BO BPEMsI CAMOCTOSTEIIEHOW PabOoTHI.

OreHKa ycreBaeMOCTH OCYILIECTBISIETCS 1O pe3yJbTaTaM: KOHTPOJIbHBIX padoT, YCTHOTO
OTIpoca MpH cJjaue BHIMTOJHEHHBIX CAMOCTOSTENLHBIX 3aIaHUH U/WIIH TecTa.

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

CTpyKTypa OLEHOYHBIX CPEACTB AJI1 TeKylIeil U MPOMeKYyTOYHOM aTTecTaluu

HammeHnoBaHue O1IeHOYHOTO CpeNCTBA
KoHTponnpyembie pa3aeisl (TEMBI)
Ne MCIIATITHHEL KOMICTCHIH Texymwuit [IpoMexyTouHas
KOHTPOJIb aTTecTanus
KP, T 9B (1-6)
1 [MocraHoBKka U knaccupuKanms 3aaad OIK-1.1
MaTeMaTHIECKON (DH3UKH OIK-2.1 KP 9B (1-6)
KP, IIJIP, T 3B (7-13)
2|YpaBHeHUsT TUNEPOOIUIECKOTO  THTIA. 8g§ii
OCHOBHBIE 33/1a49H ¥ METOBI MX PELICHUS ONK-2.1 KP, I1]]P 3B (8-10)
3 YpaBHeHUs ~— 1apaOONMYECKOro  THUIIA. 8353 KP, 1IP, T OB (14-18)




HanMeHOBaHUE OLIEHOYHOTO CPEICTBA
KoHTpomnupyemsbie pa3ieis (TeMbl)
Ne JUCIMTUTHHEL KOMIICTCHIIHH Texymmit [IpomexxyTouHas
KOHTPOITh aTTecTanus
OCHOBHBIE 33]71a91 ¥ METOJTBI X PEILICHHS. OIK-2.1
KP, I[P, T 9B (14-16)
KP, T OB (19-22)
4|YpaBHEeHHS  JJUIMIOTHYECKOTO  THIIA. OIIK-1.1
OIIK-1.2,
OcHoBHbIe 3a1a4n. Teopus MOTeHIInaNa OINK-2.1 KP, T 3B (22)
[IpuMeHeHre HHTETPATLHBIX IIPeobpa- Lt P OB (23-25)
30BaHMH K  pENIeHHIO  3a/ad 8HK:2'1 TP 9B (23-25)
MaTeMaTHYeCKO (Hpr3uKu

CooTBeTcTBHE KOMIIETeHIMH, POPMHUPYEMbIX IPH M3YYeHHH IMCHHUIIJIMHbBI, H BU10B

3aHATHIA
[Tepeuenn N
o Bunaer 3angTuii
KOMIIETCHITN I DopMbI KOHTPOJIA
JL ITp. | KCP | CPC
+ + + + |- Omnpoc mno pe3yapTaraM CaMOCTOSTEIbHOM
paboTsl
OIIK-1, — 3amuTa MHIUBUIYAJIbHOTO 3aaHus;
OIIK-2 — Kontponbnas padora;
— Tecrt;
— 3auer;
— DK3aMeH

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI MJIM HHbIE MaTepPHAJIbl, HeOOXOAMMBIE VIl OLlCHKH
3HAHU, YMEHUH, HABBIKOB M (MJIH) ONBITA NeATEJbHOCTH, XapaKTepHU3yoIHe 3TANbI
(opMupoBaHusI KOMIIETEHIHMII B ITpoLecce 0CBOCHUsI 00pa30BaTeJIbHOH IPOrPaMMBbI

TunoBbie KOHTPOJIbHBbIE 32JaHUSI MJIM HHbIE MaTepPHAJIbl, HeOOX0AMMBIE VIl OLlCHKH
3HAHU, YMEHUH, HABBIKOB M (MJIH) ONBITA NeATEeJbHOCTH, XapaKTepHU3yoIHe 3TANbI
(¢opMupoBaHusI KOMIIETEHIMII B IIpoLecce 0CBOCHUsI 00pa30BaTeJLHOH IPOrPaMMBbI

IIpuMepbl BADHAHTOB NMPOBePseMbIX CAMOCTOSITEIbHBIX 3aJaHU I

Bapmuanr 1
ITocTtaBuTh KpaeBylo 3a1auy:

3apanue 1

Ynupyruii cTepKeHb NepeMEHHOT0 CEYCHUs S(X), KOHIIBI KOTOPOTO YIPYTO 3aKpeIUIeHbI
k), coBepiiaer CcBOOOIHBIE Maible IPOIOJIBHBIC

(ko3 GUIMEHT yIpyroro 3aKperuieHus




KOHe6aHI/I}I, BBI3BAHHBIC HCKOTOPHIM HAYAJIbHBIM BO3MYIIICHUCM. IImoTHOCTE Macchl paBHa p(X)’

MOZYJIb YIIPYTOCTH — E(X)

2. llpuBecTH K KAHOHUYECKOMY BUY YPABHEHUS:
o'u  Ou
a) ?—X—Zz 0, X<O;
X

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

Bapuanr 2
1. TlocraBuTh KpaeBylo 3a1auy:

Boxosas mosepxnocth cTepxkHs 0< X</ rtemnomsonuposana. HavanbHas TemmepaTypa
CTEp)KHs HyJIeBas, OIUH KOHEIl IONACPKUBACTCS IPHU HYJIEBOM Temueparype, a Apyrou
Temon3onuposad u ¢ MoMenta £ = 0 neiicTByeT pacnpenencHHbI BHYTPEHHUN HCTOYHMK TEIlIa
MOIIHOCTH ¢g(X).

2. llpuBecTH K KAHOHUYECKOMY BUY YPABHEHUS:
o'u  0u
a) ?—X—zz 0, X>O;
X

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

Bapuanr 3
1. TloctraBuTh KpaeByro 3a1auy:

bokoBasi MOBEpPXHOCTb CTEP)KHSA TEIJIOM30JMpPOBaHA, a Ha KOHLAX MPOHCXOAUT
KOHBEKTHBHBII TETJIO0OMEH CO CpeJlaMH, TEMIIepaTypa KOTOPBIX u1 U u2. HauanbHas Temneparypa
CTEpIKHS HyJIeBas

2. llpuBecTH K KAHOHUYECKOMY BUY YPABHEHUS:

o’u o u o u
x’ +2x + 37 = 0.
a) X 50 oxoy 7 o’
6) 3uy —du —2u, +3u, +u, =0.

Ilepeuenv Komnemenyuii (wacmu KomnemeHyuu), NPoGePAEMblX OUCHOUYHBIM CPEOCHEOM
OIIK-1.1, OIIK-2.1

3aganue 2

Bapmuanr 1
Haiitu pemenue 3agaun Komu:

a) U, —u, —12 Uy, =0, |x| <o, y>0; u |y:0:ex’ u, |y:0:O-
! ’ 1 — ' 1
0) Ul =y, +xs, ¢, 30, Xi’KOO; u|t=0:3e * t=0=m

PemmmTh cMemmaHHbIC 3aJadu:

ayu =%, x>0, >0, u(x,O)z x>, u;(x,O): X, u(O,t)z .

x %X



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

Bapuanr 2
Haiitu pemenue 3anaun Kommn

a) u, —4u,, +3u, =0, |x| <o, y>0; ul_,=0, u,|_,=sinx.

6) u, =9u_ +x>+1>, t>0,

x| <oo; u| o= x’siny, u, | = cos2x.

PemmmTh cMemmaHHbIC 3aJadu:

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

6) u =%’ Jge’(“”), x>0,1>0, u(x,0)=1+x, u;(x,0)=1—c X, L&(O,t):cs t

Bapuanr 3
Haiitu pemenue 3agaun Komm

a) u, tu, —2u, =0, |x|<oo, y>0; ul_,=cosx, u,|_,=1-sinr.
=c 2x.

6) u/ =4u! +(x+2), t>0, |x|<oo; ul_ =1 (x* ), o’

=0
Penmmte cMenangeIe 3aJavyun:

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,O)zx, ut'(x,O):s x,iu(Oﬂ):s t

Ilepeuenv Komnemenyuii (wacmu KOMnemeHYuUu), NPOEEPAEMBIX OUECHOUHBIM CPEOCHIBOM
OIIK-1.1, OIIK-1.2, OIIK-2.1

3aganue 3

Bapmuanr 1
Pemuth cMenrannbpie 3aJa4dn.

a) U, =3 u6.4>00<x<1 u(0,0)=0, u(l,t)=0_ u(x,0)=5s ixG u,(x,0)=0
6) u=u, +p+x(2-1).t>00<x<7 u,(0,6)=0, u,(z,0)=1>,u(x,0)=c 20

Bapuanr 2
Pemnte cMenanHble 3agaun:

ayu, =1 ub,t>00<x<1 u,(0,0)=0, u(l,£)=0,
u(x,O):c %éz;x, 8,(x,0)=c 7—2Tox

6) 4, =u, tu,t>00<x</ u(0,0)=0, u(l,1)=0,u(x,0)=1.

Bapuanr 3
PemunTe cMenanHble 3a1aun:

a) U, =4u, $24,t>0,0<x</ u,.(0,¢) =0, ux(l,t):t,u(x,O):O, u,(x,0)=0.



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

Ilepeuenv Komnemenyuii (wacmu KomnemeHyuu), NPoGePAEMblX OUCHOUYHBIM CPEOCHEOM
OIIK-1.2, OIIK-2.1

IIpuMmepHbIe GopMYJIHPOBKU HHAUBUAYAJIBHBIX 3aJaHUI

1. Bocnonp3oBaTbCsi CpeACTBAMHM MaTEMaTHMYECKHX IIAKETOB JUIS PEIIEHUS 3aladyud |
BHU3YyaJIN3al[UU PE3YJIbTAaTOB

[umuaap pagnyca R HarpeT 4O TeMIeparypsl 1, W OXJaXIAeTcsl ¢ MOBEPXHOCTH TaKUM

o0pa3om, uTo ee TeMIiepaTypa, HauuHasi ¢ MoMeHTa ¢ = (), mo/Iep>KUBaeTCs MOCTOSHHOM U paBHOM
Hymto. HaiiTu 3akoH pacnpenenenus TeMrnepaTypbl, CUuTas, YTO paclpeieeHue TeMIEpaTypbl BO
BCEX MOMEPEYHBIX CEUCHUSX OAMHAKOBO.

2. Bocnonp3oBaTbCsl CPEACTBAMM MAaTEMaTHYECKMX IIAKETOB Ui  PEIICHUSA 3aladyud |
BHU3yaJIN3al[UU PE3YJIbTATOB

Haiitu Temnepatypy Kpyrioro 6€CKOHEYHOro LIMIMHIpPA paguyca a IPU YCIOBUHU, YTO Ha
€ro MMOBEPXHOCTH MOJACPKUBAETCA TEMIIEPATYpPy, paBHas HYJII0, a Ha4YaJIbHas TEMIIEpaTypa paBHa
2
r
ul_=Uy|l1-—
- a

Ilepeuenv Komnemenuyuii (wacmu KomnemeHyuu), NPoGePAEMblX OUCHOUYHBIM CPEOCHEOM
OIIK-1.1, OIIK-1.2, OIIK-2.1

IIpuMepsI TeCTOBBIX 3aJaHUI 1)1 KOHTPOJIS 3HAHUI

1. Yka3aTb XapaKTepUCTUKN ypaBHEHUS 1) dx dy du 3) dx dy du

2 _ .3
XU, +yu, =u.

D) dx _ dy _du gy dx_dyv_

x y u Xy
2. Yka3aTb 3aMeHY epEeMEHHBIX, PUBOISIIYIO )é=y—x, n=y-3x
ypaBHEHHE K KAHOHUYECKOMY BUIY
U, +4u,, +3u, =0. 2)S=y+x, n=y-3x
3)E=y+x, n=y+3x
4)E=y—-x, n=y+3x
3. Yka3arb KaHOHUYECKYI0 popMy ypaBHEHUs Dwu, =0 3)u,=0

u,+2u, +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 anaunTHYECKOMY TUITY
2) K mapaboIMIeCKOMY TUITY
3) kK rUnepOOINUECKOMY TUITY

4) K CMEIIaHHOMY THITY

6. Kakoil myHKT omnpeaensieT NepByro KpaeByro
3aiavy JJIs1 OAHOMCPHOI'0 BOJIHOBOI'O ypaBHeHI/IH?

D u, =au,, u(x0)=p(x) u(x0)=y(x)
u(0,0)= 44 (¢), ul,t)=ps,()

2) uy=a’u, ulx0)=0(x) u/(x0)=y(x)
u(0,0)= g4 (¢). u(l.1)= (0

3) u, =d’u,, u(x0)=p) u(x0)=y(x)
w0,6)= g1 (t). ul.t)= p,(¢)

4) u, =a’u_, u(x,O) = go(x), u[(x,t) = t//(x,t) ,

7. Kakoil myHKT ONpeaenseT KIaCCUHYECKYI0 3a1auy
Kot nms runep0onnyeckoro ypaBHeHUS?

1t = 50)= 0l (50w
2yt =auy u(x0)=o(x) u(x0)=y(x)
3) u, = azuxx’u(o’t) =H (t)> u(l’t) = luz(t)

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

8. Meton @ypbe npeacraBisieT coOoi

1) MeTox XxapaKTepUCTHK
2) MeToJ MOTEHIINAJIOB
3) MeTof pazzieneHus epeMEeHHbIX

4) meton dhopmyn ['puna

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

1)f*g:jf@yg@—ﬂdr

2)f*g=jf@)g0—ﬂdf




3) f*g =] f(e) gli—r)dz

8 frg=[ () gle)de

10. Pemenue knaccuueckoi 3amauu Koiu aiis 1) Bcerna
HEOJTHOPOJHOTO BOJIHOBOTO YPaBHEHHUS
Uy = aquX + f(x, t), u(X,O): 0,

u,(x0)=0 ycroitunso.

2) npu onpeenEHHBIX CBONCTBAX
napaMmerpa a

3) ipu onpenenéHHBIX CBOMCTBAX MPaBOM
qacTtu f(x,t)

4) HUKOT1a HE YCTOWYUBO

OTBeTnI

i~ i AR el a
—_
~

Ilepeuenv Komnemenyuii (wacmu KomnemeHyuu), NPoGePAEMblX OUCHOUYHBIM CPEOCHEOM
OIIK-1.2, OIIK-2.1

IIpumepHoe conep:kaHHe KOHTPOJbHBIX padoT

1. KontponsHas Nel (IIpuBeneHre k KaHOHUYECKOMY U MPOCTEHIIEMY BUAY YPaBHEHUH C
JIBYMsI HE3aBUCUMBIMU [TE€PEMEHHBIMHU ).

EsmoxumoB A.A., TlaBnoBa A.B., Py6moB C.E. YpaBHeHUs: MareMaTnuecko (HU3HKH.
Meronnueckre ykazaHusl.

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

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

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

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

[IpumepHbIe 331241 KOHTPOIBHOM paboTh! Nel

Bapwuanr 1
1. TlpuBecTd K KAHOHHYECKOMY BHJLy YPaBHCHUSI:



0’u 0’u 2 o%u o%u
a) —5 —X—5=0. x<0 6) X° +6 Xy ~7y'—=0
ox” oy X }6X6y yz 8)/2
HpI/IBCCTI/I K HpOCTeﬁmeMy BI/IZ[y ypaBHeHHe:
Uy +4u, +4u,, +3u +6u,=0.
Bapwuanr 2
HpI/IBCCTI/I K KaHOHI/I‘lCCKOMy BI/II[y ypaBHeHI/I}IZ
’u  du o%u o’u  0*u 10u
——5—X——5=0. x>0 6) x—+24/x + +——=0

HpI/IBCCTI/I K HpOCTeﬁH.IeMy BUAY YpaBHCHUC!
" " " l !/ I
uy +2u, +5u, +5u, +2u,=0.

Bapwuanr 3
[IpuBecTn kK KAHOHUYESCKOMY BUY YPaBHCHHS:
o0’u o’u o’u o2 R o
2 2 u u u
e 3 BVt N KL SV R L S S
a) ax2 axay ayZ ) aXZ .ya)/z aX Yy

HpI/IBCCTI/I K npOCTeﬁmeMy BUAY YpaBHCHUC:
" " " ’ ro_
3uy, —Su, —2u, +3u, +u,=0.

Bapuanr 4
[IpuBecTy K KAHOHUYECKOMY BUAY YPaBHEHMS:

2 2 2 2 2
aL2l+xaL;+4a—1/t+2a—u—1,t=0. x<0  6) )}Q+6xya U+9X28 i
ox oy oy ox ox* OxX0y oy’

HpI/IBCCTI/I K HpOCTeﬁmeMy BUAY YpaBHCHUC:
" " " ' ’ _
uy +4u, +5u, +u, —u,+4u=0.

a) )’

Bapmuanr 5
[IpuBecTH K KAHOHMYECKOMY BUAY YPaBHEHMS:

a) X————=10.x<0 0)

o%u o%u o%u 1( y j@u
— 24X + X—+— - —=0.
ox’ Vo a0y 2\Wx vy oy

IIpuBecTtu Kk npocTteiiiemMy BUAy YpaBHEHHE:
" " " ’ _
2u,, —Tu,, +6u,, +3u, +5u=0.

Bapuanr 6
[IpuBecTH K KAHOHMYECKOMY BUAY YPaBHEHMS:

IIpuBecTu K npocrteiiiemMy BUAy YpaBHEHHE:



" " " !/ I
uy, —ou,, +25u,, +4u, +8u, =0.

Bapmuanr 7
HpI/IBCCTI/I K KaHOHHYCCKOMY BUY ypaBHeHI/I}IZ
o’u 0’u 0’u o0’u  0’u
a) -2 —=0. 06 y—+X——0 x>0, y>0

o2 oy " o

TIpuBecTu K npocrteiiiemMy BUAY YpaBHEHHE:
" " " r
Uy —2u,,—3u, +u,=0.

ox* oy

Bapwuanr 8
TIpuBecTr K KAHOHUYECKOMY BUAY YPaBHEHHUSI:
0’u 0’u o’u ou
)—+)’——0y0 6) +6xy 152078
ox* T oy ¥ ox’ ox0y d ﬁ

HpI/IBCCTI/I K npOCTeﬁmeMy BUAY YpaBHCHUC!
" " " ! ! _
Uy +2u,,+u, +3u, —Su,+4u=0,

Bapuanr 9
IIpuBecTH K KAHOHUYECKOMY BUAY YPAaBHCHHS:
82 52 Ou  ,0u . ou
) =0. y<0 6) ' —+x—+2x—=0.
f ox oy Ox
IIpuBectu K npocrteiiiemMy BUAY YpaBHEHHE:
" " " / /o
duy, —4uy, +u,, +6u, +5u,=0.
Bapwuant 10
IIpuBecTH K KAHOHUYECKOMY BUAY YPAaBHCHHS:
o’u o'u  ,0u _ou oO'u  Ou
a) — — 2y -2—=0. 0) > S = 0. x<0, y<0
ox Ox0y oy’ Ox ox oy

IIpuBecTtu Kk npocTteiiieMy BUAy YpaBHEHHE:
14 " " !/ ! _
uy +3u,, +2u, +3u, —3u, —u=0.

Bapuanr 11
[IpuBecTy K KAHOHUYECKOMY BUAY YPaBHCHHUS:

2 2
a) Xya 4 8_ Z@—L@zo. x>0, y<0 6)

ox* aﬁ 20x 2ydy

o’u o’u o’u
P—+4 +5x7 —
ox oxoy oy

HpI/IBCCTI/I K HpOCTeﬁH.ICMy BUAY YpaBHCHUC!
" n " / / _
uy, —2u,+u, +9u +9%,-9u=0,

=0.

Bapuant 12
[IpuBecTH K KAHOHMYECKOMY BUAY YPaBHEHMS:



o’u Ou xou 1 ou
+

a) xy + - ———— =0.x<0,y<0 0)
ox’ oy’ 20y 2x0x

e“a—u—2ex Ou +8 U +a—u:0.
ox’ oxoy oy° ox

2. IlpuBecTu k mpocTeiliieMy BUy ypaBHEHUE:
u +4u +3u) +5u +u, +4u=0.

[IpumepHBIe 331241 KOHTPOIBHOM paboTh No2

Bapuanr 1
Pemmte cMeranHble 3a1a4uu:

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,(,1)=1>,u(x,0)= cos2x.

Bapwuanrt 2
Permmth cMenranHblie 3a/1a49u:

a) u, =16u, ,t>00< X<1’ u,(0,6)=0, u(l,r)=0, u(x,O)zcos%zx, ut(x,o)=cos%x.

6) U, = U, +u,t>00<x<7, u(0,t)=0, u(l,t)=0,u(x,0)=1.

Bapmuanrt 3
Pemmte cMeranHble 3a1auu:

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 cMelliaHHy10 3aj1auy

a) u, =%, + e t>00< x<m,u(0,t)=0, ux(ﬂ,t)zo,u(x,O)zo, u,(x,0)=1-x.

6) u[ = UXX —4U+ SIhZ;T,t> 0,0< x< [a M(O,t) :0’ M(l,t):O,u(x,O):x.

Bapmuanr 5
Pemmte cMmerianHble 3a1auu:

a)u,+2u,=u,—ut>00<x<m,u0,)=0, u(ﬁ,t)z t,u(x,O)z 7zx—x2, 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.

Bapwuanr 6
Pemuth cMenianHbIe 3a1a4n:

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

V4 - il =7/ —
6) Mt:l/l t>0,0<x<5aux(0’t)_0’ u(z’tj_o’u(x’o)_é -

xx?



Bapuant 7
Pemuts cMemannble 3a1a4n:

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

0) u, :uxx—tcosx,t>0,0<x<%, u,(0,)=0, u(%,tj=0,u(x,0):%—x.

Bapmuanr 8
Pemmte cMernanHble 3a1auu:

a)u,=u_+ x1>00<x<xz,u(0,)=0, u(iz,t): O,M(X,O)Z sin2x, u,(x,0)=0.

6) u, =4u, +u+xt(2—1)t>00<x<m, u (0,6)=1, ux(ﬂ,t):tz,u(x,o):cosx.

Bapuanr 9
Pemmnts cMemansele 3a1a4n

ayu, =u_+xe,t>00<x<1,u0,)=0, u/(l,t)=0,u(x,0)=0, u,(x0)=1-x.

6) u, =u, —4u,t>00<x<z,u0,)=0, u(;z,z‘)zo,u(x,O):x2 — 7X.

Bapwmant 10
Permuts cMenranHbIe 3a/1a49u:

ayu, =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_ —u,t>00<x</,u0,0)=0, u(l,t)=0,u(x,0)= (I - x)x.

Bapwmanr 11
Pemuth cMenianHbIe 3a1a4n:

a) u, =16u, +5Ssint,t >0,0<x </, u(0,1)=0, ux(l,t)z 0,u(x,0): x, u,(x,0)=0.

6) u, =u

xx’

T V4
- — Zo4l= 7/ _
t>0,0<x<2,ux(0,t)—0, u(z,tj—o,u(x,O)_é 2x.

Bapuant 12
Pemmte cMernanHble 3a1auu:

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

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

Ilepeuenv Komnemenuyuii (wacmu KomnemeHyuu), NPoGePAEMblIX OUCHOUYHBIM CPEOCHEOM
OIIK-1.1, OIIK-1.2, OIIK-2.1

IIpuMepsI 32a4eTHBIX 3aJaHUH
BapwuanT 1
3. IlocraBuTh KpaeBylo 3ajauy:

Yrpyruii cTepKeHb NePEeMEHHOTO CeUeHUs S(X), KOHIIBI KOTOPOTO YIPYTO 3aKPETICHBI
(ko dunment ympyroro 3akperuieHus k), COBEpIIAeT CBOOOJHBIC Mallble MPOAOIHHBIC



Kosie0aHusl, BbI3BaHHbIE HEKOTOPBIM HaualbHBIM Bo3MyIIeHUEM. [[10THOCTH Macchl paBHA P(X),

MOZYJIb YIIPYTOCTH — E(X)
4. IlpuBecTu K KAHOHUYECKOMY BUY YPABHEHUS:
82 0’u
) ur XF =0 x<0
6) uf( +du +4d), +3u +6u, =0.

Bapuanr 2
3. IlocraBuTh KpaeBylo 3ajauy:

BokoBas mosepxHocTh crepkas 0 < x</ teruounsonuposana. HavyanpHas Temreparypa
CTEpXHS HyJeBas, OJUH KOHEIl IOAJEPKUBAECTCA IIPU HYJIEBOM TeMmIeparype, a JIpyrou
TEIUIOM30JIUPOBaH U ¢ MOMeHTa £ = 0 neiicTByeT pacipeie/icHHbII BHYTPCHHHI HCTOYHHK TEILIa
MOIITHOCTH ¢(X).

4. IlpuBecTH K KAHOHUYECKOMY BUJY YPaBHEHHS:

2 2
) 28T, e
o> o’

6 —_— =
) u., +2u, +5u, + 2 u, +2u, =0.

Bapuanr 3
3. TlocTtaBuTh KpaeBylo 3aj1ady:
bokoBass MOBEPXHOCTh CTEpPKHA TEIUIOM30JIMPOBAaHA, a HAa KOHILAX HPOMCXOIUT
KOHBEKTHBHBII TEMJI000MEH CO CpeljaMH, TeMIIepaTypa KOTOpbIX u1 U u2. HauanbHas Temneparypa
CTEpKHS HyJeBas
4. IlpuBecTu K KAHOHUYECKOMY BUIY YPABHEHUS:

)x 2 O%u +2x gi—+y2 O%u =0.
a ox’ oxoy oy’

6) Uy —duy —2u, +3u, +u, =0.

Ilepeuenv Komnemenyuii (wacmu KOMnemeHYuUu), NPOEEPAEMbIX OUECHOUHBIM CPEOCHIBOM
OIIK-1.1, OIIK-1.2, OIIK-2.1.

IIpumepHbIil epevYeHb BONPOCOB, BBIHOCUMbIX HA IK3aMeH

1. Tlonsarue nuddepeHuanIbHOrO ypaBHEHHsI C YaCTHBIMU MPOU3BOAHBIMU. [locTaHOBKA
3a/1a4 MaTeMaTH4eCKOr (hu3uKh. THITBI KPaeBbIX YCIOBHIA.

2. KoppekTHOCTh IOCTAaHOBKH 33/1a4 MaTeMatudeckoi ¢pusuku. [Ipumep Anamapa.

3. BeBog ypaBHeHus KkoyiebaHUs ~ CTpyHBIL. [lpumepbl  npyrux  ypaBHEHHI
MaTeMaTHYECKON (PU3HKH.

4. Kiaccudukanus TUHEHHBIX AU GEepEeHITUATbLHBIX YpaBHEHUH BTOPOTO TOpsIKA B
YACTHBIX MPOU3BOIHBIX (OOIIMIA CiTydaid).

5. Kunaccudukanus nmuHeHbIX AuddepeHnnaaIbHbIX YpaBHEHUH BTOPOTO TOPSIKA C
IBYMsI HE3aBUCHUMBIMH TIEPEMEHHBIMH. XapaKTepUCTUYECKas IMOBEPXHOCTh. [Ipumepsr
XapaKTEPUCTHK.

6. IlpuBeneHme K KaHOHUYECKOMY BUAY U (dEpeHIMAIBHBIX YpaBHEHHUW BTOPOTO
NOpsIKa C ABYMs HE3aBHCUMBIMH MEPEMEHHBIMU (THIEPOOIUYECKOr0 THIA, MapaboIndecKoro
TUIA, JUTMIITHYECKOTOo TUMa). JleMMa 0 XapakTepucTukax



7. Pemenne 3amaunm Komm i1 0JHOMEpPHOro BOJIHOBOrO YypaBHeHus. ®opmyia
I’ Anambepa

8. CyuiecTBOoBaHME, €IUHCTBEHHOCTh M YCTOMYMBOCTh pelieHus 3azaun Komm nms
OJITHOMEPHOTO BOJTHOBOTO ypaBHeHHUs. OO00IIEHHOE PEIICHHE.

9. Pemenue kpaeBbIx 3a7a4 AJs1 OJHOMEPHOTO BOJHOBOI'O YPAaBHEHUS HA MOJIYIPSIMOU.

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

11. Pemenue 3anaun Ko 1711 HEOJHOPOAHOTO BOJTHOBOI'O YPAaBHEHUS.

12. ENMMHCTBEHHOCTh M YCTOMYMBOCTD pelieHus 3a1a4u Ko 11 BOJIHOBOTO ypaBHEHUS
(TpexMepHBII ciTydaid).

13. Meron ®ypre pemieHuss CMEUIAHHBIX 3aJad i BOJHOBOIO YpaBHEHHUS (s
OJIHOPOAHBIX U HEOJTHOPOJIHBIX YPAaBHEHUHN U TPAaHUYHBIX yCIOBH). ENMHCTBEHHOCTD pelieHusl.

14. CmemanHble 3aJaud s ypaBHEHHUs TEIIONPOBOAHOCTU. [IpuHIMI Makcumyma.
KoppekTHOCTh NOCTAHOBKM CMENIaHHBIX 3a/1a4 I YPABHEHUS TEIJIONPOBOAHOCTH.

15. Ilpumenenue wmeroga @Dypbe K peHIEHHIO CMELIAHHBIX 334ad A1 ypaBHEHUs
TETJIOTPOBOIHOCTH (OHOPOIHOTO U HEOAHOPOIHOTO).

16. Pemenue 3anaun Komm 11 ypaBHEeHUs TEIUIONPOBOAHOCTH. Merton GpyHkiuii ['puna.

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

18. OcHOBHBIE THUIIBI KpaeBbIX 3aJad AJI YPaBHEHMM 3unTUuYecKoro tumna. ITpuHumn
MaKkcuMyMa Jijisi TapMoHnueckux pynkiuii. ®opmynsl ['puna.

19. EnuHCTBEHHOCTD pellIEHUs KPaeBbIX 3a7ay Ul YpaBHEHUH AJIMITHYECKOIO TUIIA.

20. ®ynkumu ['puna BHyTpeHHUX 3aaa4 Jupuxie n Heiimana.

21. Ilpumenenune merona ¢pyHkimii ['puHa K peLICHUIO KPaeBBIX 3a4a4 JJs ypaBHEHUN
AJUTMIITUYECKOTO TUNA (pellieHne BHyTpeHHel 3aaaun Jupuxie nis mapa)

22. HepaBenctBo I'apHaka. CBolicTBa TrapMOHHYecKUX (GyHKIMHA  (QyHKIMH,
FapMOHHMYECKHE BO BCEM IIPOCTPAHCTBE, TEOPEMBI O IOCIIEIOBATEIBHOCTAX TapMOHMYECKUX
byHKIH).

23. Ilpumenenune w™etona Dypbe K pEIICHUIO KPaeBbIX 3ajady ISl ypaBHEHUH
IIMNTUYECKOT 0 THUIA (pelleHne BHyTpeHHel 3anaun upuxie ans ypaBHeHus Jlamiaca B kpyre)

24. UnrterpambHOe TmpeodOpazoBanne @Dypre (ompenereHue, CBOKMCTBA, MpPUMEP
npuMeHeHus npeoOpazoBanusi Oypre K pelIeHuto 3a1ad MaTeMaTuYeckon (PU3UKN).

25. HNHrterpanbHble TIpeoOpa3oBaHus HA MOJYyNpsMor (mpeoOpa3oanue Jlammaca, sin,
cos- npeobpazoBanust Dypbe, mpeodpazoBanre XaHKeNs).

Ilepeuens komnemenyuil (vacmu KoOMnemenyuu), nPOEEPAEMbIX OUEHOUHbIM CPEOCME0OM
OIIK-1.1, OIIK-1.2, OIIK-2.1.

IIpumepbI IK3aMEeHANIMOHHBIX 33724

1. Haiitu ¢ynkuuio u(x,f), ONMHMCHIBAIOIIYIO MPOIECC MajbIX MOMEPEYHBIX KoJeOaHun
omHoponmHoit ctpynbel (0,/), 3akpemieHHOW Ha KOHIAX. HavanpHBIE CMEIIEHUS

ONHUCHIBAIOTCA (QYHKIUEH 34, 27x

+5sin 771” . HauanpHas ckopocTs paBHa Hymro. (Cuiry

HATsOKCHUA U IIJIOTHOCTH CTPYHBI CUUTATh paBHBIMU CILI/IHI/IHC)

2. CrpyHa c¢ 3akpemieHHbIMA KoHIamu (0,7) KoneOnmeTcss moj JeHCTBUEM CHIIBI,
pacrmpeiesieHHON ¢ TUIOTHOCTBIO f{x,f)=sint. HaiiTu oTkinoHeHMs u(X,f) CTpYHBI, €CIH B
HAYaJbHBII MOMEHT OTKJIOHEHHUS TOYEK CTPYHBI PaBHBI HYJIO, & Ha4aJIbHBIE CKOPOCTHU
omuckiBatOTCsA GyHKIHEH W(x)=x. (Cwry HaTSKEHUS M IUIOTHOCTh CTPYHBI CUHTATh
PaBHBIMU EIUHUIIL).

3. K onmHopomHomy crepxkuio (k=9, p=1) enuHWYHOW [UIMHBI TPUIOXKEHA CHIIA,
pacnpeziesieHHass ¢ IUIOTHOCTBIO fx,f)=xe”, pmeictByromas c¢ MomeHra (=0. Haiitu



OTKJIOHEHMSI CTEpKHA u(X,?), Mpeanosiaras, 4To HadajJbHblE CKOPOCTH TOYEK CTEPIKHS
paBHBI HYIIO, @ HAYaJbHbIE OTKJIOHEHUS ONMUCKHIBatOTCS QyHKIUEeH y(x)=x. JIeBblil KoHel
CTepXKHS KECTKO 3aKpEIUIeH, MpaBblii — CBOOOJeH. [Liomans MmomepeyHoro ceueHus
CUUTATh paBHOII 1.

4. Crepxenb (0,/) coBepmiaeT Manble MPOJOJbHBIE KOJeOaHUA TON JCHCTBHEM
TapMOHHUYECKOU CHJIBI, PACTIPEICICHHON ¢ TUIOTHOCTBIO f(X,f)=sint. HaliTu OoTKIOHEHHS
crepxHs (k=4, p=1) u(x,t), npenmnoyaras Ha4aJbHbIC YCIOBUS HYJIEBBIMU. 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 KomMnemeHyuu), NPOCEPAEMbIX OUEHOUHBIM CPEOCHEOM
OIIK-1.1, OIIK-1.2, OIIK-2.1.

4.2 Metoanuyeckue MaTepuaJibl, OoNpeaesiiomye Npoueaypbl OLeHUBAHUS 3HAHUIA,
YMeHHUil, HAaBbIKOB W (WJIH) ONbITA JAeSTEJbHOCTH, XAPAKTEPHU3YIOIIUX IJTalbl
¢dopmupoBaHuss KOMIIETEH U

MeToanyecKue peKoOMeHIalUH, ONpee s oIue NPoue1ypbl OLleHUBAHUS HA 3a4eTe:

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

Onnoit u3 GopM KOHTPOJIS CHOPMHUPOBAHHOCTH KOMIMETEHIMH y OOYydYaloIMXCs 10
JTUCLUTUTMHE sBisgeTcs 3a4eT. CTyAeHTHI 00s3aHbI CIATh 3a4€T B COOTBETCTBHH C PACHUCAHUEM H
y4eOHBIM TIITAHOM.

3ayer MO JUCHMIUIMHE TMpecienyeT IeNlb OLEHUTh padoTy CTyJIeHTa 3a CEeMecTp,
MOJIyYeHUE TEOPETUUYECKUX 3HAHUM, HMX NPOYHOCTh, PA3BUTHE TBOPYECKOTO MBIIICHUS,
NpPHOOpPETEHUE HABBIKOB CAMOCTOSTEIbHON pa0OThI, yMEHUE MPUMEHSTh ITOJIYICHHbIC 3HAHUS IS
pelIeHUs PaKTUYECKUX 3a]1ay.

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

OneHuBaHUE YPOBHS OCBOEHHS AMCIMILIMHBI OCHOBBIBAETCS HAa KAayeCTBE BBIMIOJIHEHUS
CTYZCHTOM 33JJaHU{ TEKYIIET0 KOHTPOJIS K OTBETOB Ha BOIIPOCHI 3a4eTa.

MeToauyeckue peKOMEeHAAMH K ¢a4e JK3aMeHa

OK3aMeH ABISETCS 3aKIIOUUTENBHBIM J3TAalloM Ipolecca (pOPMHUPOBAHUS KOMIIETEHIMH
CTYJECHTA NIPY U3YYECHUU AUCLMILIMHBI UM €€ YaCTH U UMEET ILIEIIbIO IPOBEPKY M OLIEHKY 3HAaHUMI
CTYJECHTOB 10 TEOPHUU U NPUMEHEHUIO TOJYyYCHHBIX 3HAHUM, YMEHHH W HABBIKOB IIPHU PEILICHUU
IIPAKTUYECKUX 3aJad. DK3aMEHbl NPOBOJATCS IO PACIMCAHUIO, B CPOKH, NPEAYCMOTPEHHBIE
KaJeHJapHbIM rpadukoM ydeOHOro mporecca. Pacnucanue 3k3aMEeHOB TOBOAMTCS 10 CBEICHUS
CTYJCHTOB HE€ MEHEE YeM 3a JIBE HEJENIM [0 Hayaja 3K3aMEHAI[MOHHON cecCuu. DK3aMEHbI
IIPUHUMAIOTCS [IPENOAABATEIIAMY, BEAYIIUMH JICKIIMOHHBIC 3aHATHS. B OTHENbHBIX cilydasx Npu
OOJIBIIIOM KOJHMYECTBE TPYIMIl Y OJHOTO JICKTOpa HJIM MpU OOJNBIION YMCIEHHOCTH TPYHIBI C
pa3pelieHus 3aBeIyIoIero kageapoi JomycKaeTcs IPUBJICYCHNE B TIOMOIIb OCHOBHOMY JIEKTOPY
[IPENOAaBaTelIsd, IPOBOJAUBILETO IIPAKTUYECKUE 3aHATHUS B IPYyIIIaX.

DK3aMEeHbI TPOBOJATCS B YCTHOU (hopMe. DK3aMeH MPOBOAUTCS TOJIBKO MPH MPEIbIBICHUH
CTYIEHTOM 3a4€THOM KHMKKM U IIPU YCJIIOBMM BBIIIOJIHEHMS BCEX KOHTPOJIBHBIX MEPOIPHUATHIA,
IPEIYCMOTPEHHBIX y4eOHBIM IUTAHOM U paboyeil mporpamMMmoil MO M3y4aeMOW AHUCIUILIMHE.



CryneHTtaM Ha SK3aMeHe MPEeIOCTaBIISIETCS IPAaBoO BIOpaTh OAMH U3 OmieToB. Bpems moaroroBku
K oTBeTy cocrtaBisieT 60 MunHyT. [0 MCTEUEHHHM YCTAaHOBJIEHHOTO BPEMEHHU CTYIEHT JIOJDKEH
OTBETHUTH HA BOMPOCH! IK3aMEHAIIMOHHOTO OWJIETa U MPEIOCTaBUTh PellieHue 3a1ad. Pe3ynbTaTsl

9K3aMCHa

OLICHUBAIOTCs

1o

YeThIpeXx0aIbHON

CUCTEMC

(«oTAM4HOY,

«XOpOouIo»,

«KYHAOBJICTBOPHUTCIILHOY, ((Hey,Z[OBJIeTBOpI/ITG.HBHO») " 3aHOCATCA B 3K3aMCHAIIMOHHYIO BCIOMOCTDH
" 3aUCTHYIO KHUKKY. B 3aUCTHYIO KHMXXKY 3aHOCATCSA TOJIBKO IMOJIOKUTCIIBHBIC OIICHKH.
Ioka3aTesu, KpUTEPUH M MIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH Uil

CooTBeTcTBHE YPOBHEN OCBOCHHS KOMIIETCHIINHN TUNIAHUPYEMBIM Pe3yJIbTaTaM

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

Y IOBIETBOPUTEIBHO | Xopomo | OTtnnuHO

OIIK1 CriocoGen KOHCYILTHPOBATH U HCHOJIB30BATh (PyHIaMEHTAIbHbIE 3HAHUS B 00,1aCTH
MaTeMaTH4ecKOro aHAJIN3a, KOMIIEKCHOTO0 M ()yHKIIMOHAJIbLHOI0 AaHAJIN3a are0pbl, aHATHTHYECKOMH
reoMerpum, 1M depeHINATBLHON FreOMeTPUH H TONOJIOTHH, TP (epeHnnaTbHBIX YPABHEHHH, TUCKPETHOH
MaTeMaTHKH U MaTeMaTH4YeCKOii JIOTHKH, TEOPHH BePOSATHOCTEl, MaTeMAaTHYeCKOH CTATHCTHKH H
CIy4aiHBIX POLECCOB, YHCICHHBIX METO/0B, TEOPETHYECKOIl MeXaHNKH B IPOQeCcCHOHATBHOI

ACATECJIbHOCTH

3HaThb: OIIK-1.1
CHCTEMHBIH MOAXOX K
aHaIN3y  [peIMETHON
(npoGnemHoi) obnacTu
B NpodecCHOHATBHOM
JIEATENBHOCTH

Ymems: OIIK-1.1
NPUMEHSTh CUCTEMHBIN
HOAXOJ K  aHaIN3y
MPEIMETHOMN
(mpobnemHoOIt) obiacTu
B TPOo¢eCcCHOHAILHON
JIeITeTBHOCTH
OIIK-1.2  npuMeHATH
3HaHMS, MOJYyYCHHbIE B
obnactu

MaT€MaTHYCCKUX nu

(W1M)  eCTECTBEHHBIX
HayK BBIOOpE METOJIIOB
penreHus 3ajad,

IIOCTPOCHUU MOJeNel u
aHaJnze Hux
MIPUMEHUMOCTH B
3alaHHON TIpeIMETHOMN
obnactu

Braoemu: OIIK-1.1
CHUCTEMHBIM TIOXOJ0M
K aHaJu3y MpeIMeTHON
(npoGiemHOi) obaacTu
B NpodecCHOHATBHOM
JIeITeTBHOCTH

OIIK-1.2 HHaBBIKaMU
MPUMCHEHHUS ~ 3HAHUM,
MOJTy4eHHBIX B 00JaCTH
MaTeMaTUYEeCKUX U

(W1M)  eCTECTBEHHBIX
HayK BbIOOpE METOIOB
peuieHus 3ajad,

IIOCTPOCHUU MOJeNel u
aHaIm3e HX
MIPUMEHUMOCTHU B
3a/laHHON MpeIMeTHON
obractu

3nams: cneunduKy 3amad
pelaeMbIX C  IOMOILBIO
YPaBHEHHH B  YaCTHBIX
[POU3BOIHBIX;

METOIBbl  PELICHUs
HEMHBIX  ypaBHEHHH
YaCTHBIX IIPOU3BOIHBIX;
Ymems: dopmynupoBats u
pe3yIbTaThl PEIICHNS 3a/1ay;
MCIIONIb30BaTh JIEKTPOHHBIE
TEeMaTUYECKUE pEeCypchl IO
M3y94aeMOil JUCLUILINHE
Bnaoemy: HaBbIKAMHU
UCTIONIb30BaHUSl  TIaKETOB
TPUKJIAJHBIX IPOTPaMM ISt
peLIeHus 3a1a4y
MaTeMaTHYeCKON (PH3UKH

JIn
B

Obyuarowuiicss noxazvieaem
HE JIOCTaTOYHBIH YpPOBCHB
3HAHUH yaeOHOTO u
JEKIIMOHHOTO MaTrepuaa,
HE B TIIOJIHOM O00BEME
BIIAZICET  TPAKTHICCKUMHU
HaBBIKAMH

B otBete BCET/a
MIPUCYTCTBYET JIOTHKA,
aApPTyYMEHTHI TPUBJICKAIOTCS
HEIOCTATOYHO BECKHE.
3HaeT Ha3HAYEeHUE
MPUKIAAHBIX T1aKeTOB, HE
UCIIOJIB3YET UX.

HC

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

METOIBl  pELIeHUs
HEHHBIX  ypaBHEHHH
YaCTHBIX MPOU3BOIHBIX;
Ymems: dhopmynupoBaTts u
pe3yJIbTaThl PEIICHUS 3a1ay;
MCTIONB30BAaTh HJICKTPOHHBIC
TeMaTUYECKUE PECYPChI UL
yOIIyONleHusl  3HaHUH — TI0
M3y4aeMOM TUCUIUTLIINHE
Braoems: HaBBIKAMHU
UCIIONIb30BaHMUS  IIAKETOB
HPUKJIAAHBIX IPOTPaMM UL
peleHust 3ama4y
MaTeMaTH4ecKOi (PU3UKH

JIN
B

Obyyarowuiicss noxasvléaem
JIOCTATOYHBIN YPOBEHD
mpo(eCCHOHAIBHBIX  3HA-
HUM, HO JIOTIyCKaeT HEKO-
TOpble HETOYHOCTH M TIOT-
pemHocTH. OTBET MOCTPO-
€H JOCTaTOYHO JIOTHYHO,
IrPaMOTHO  UCHOJB3YHOTCS
(M3UYECKUEe TEPMUHBI, HO
B OTBET€ TIPUCYTCTBYIOT
HE3HAYHUTEIbHBIE OIITHOKH.
Bomnpocsl, 3a71aBaeMble
MperoaaBarejeM, HE BBI-
3BIBAIOT  CYIIECTBEHHBIX

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

METOIBl  PELIeHUs
HEHHBIX  ypaBHEHUM
YaCTHBIX MPOU3BOIHBIX;
Ymems: dhopmynupoBats u
pe3yIbTaThl PEIICHUS 3a/1a4;
MCTIONIB30BaTh HJICKTPOHHBIC
TEeMaTUYECKUE PECYPCHI JUIs
YLIIyOJleHusT  3HaHWH 1O
M3y4aeMOM TUCUIUTLIINHE
Braoems: HaBBIKaMHU
UCIIONIb30BaHMUS  IIAKETOB
HPUKJIAJAHBIX IPOTPaMM UL
peleHus 3ama4y
MaTeMaTH4eCcKOi (PU3UKH

JIN-
B

Obyyarowuiicss noxasvleéaem
CHCTEMaTU3UPOBAHHEIE,
r1yOOKHE U MOJTHBIC 3HAHUS
o BCEM pazzaenam
JTUCHUIUTAHBI, a TaKXKe M0
OCHOBHBIM BOIIpOCaM,
BBIXOJISAINAM 32 TPEICIIbI
y4ueOHOI MIPOTPaAMMBI,
Oe3yrpedHoe BJIaJICHUE
WHCTPYMEHTapUeM
y4eOHOM JUCITUTLTAHBI,
ymeHue ero 3(h(OEeKTHBHO
HCTIONb30BaTh B
MOCTAaHOBKE W peIlCHUU
3a1a4

3aTpyAHCHUM

OIIK-2 Cnoco0eH NpOBOAUTH MO HAYYHBIM PYKOBOJCTBOM HMCCJIeJOBAHNE HA OCHOBE
CYILeCTBYIOIIMX METOJA0B B KOHKPETHOM 00J1acTH NPo¢ecCHOHAIbHO 1eATeJIbHOCTH




CooTBeTCcTBHE ypOBHeﬁ OCBOCHUS KOMIICTCHIIUU TNIAHUPYCMBIM pPE3yJibTaTaM

Kon u 00y4eHUs ¥ KPUTEPUIM MX OLICHUBAHMUS
HaUMEHOBaHUE TOPOTOBBIN | 0a30BbIii | POJIBUHYTHIN
KOMITETEHLIUU Onenka
Y 1OBIETBOPUTENTHHO Xoporio OtnngyHO

3namy: ONK-2.1| 5, - OCHOBHBIE TIOHS-|3HAMb. OCHOBHBIE THOHSA-|3Hamb: OCHOBHBIE MOHS-
COBPEMCHHEIC THSl, KATETOPHH, TIPUHLIIE] THA, KATCTOPHH, TIPHHIIHIIB! | THS, KATETOPHH, TIPUHIIMITE!
r;f;“zi;’;:iii’ge "lu  Teopembr  cooTBeTCT-M  TEODEMBI  COOTBET-|H  TEOPEMBI ~ COOTBETCT-
wetomsr A e |BYIOIWX  Pas/iesioB  ypa-| CTBYIOIIX Pa3/IeNoB | BYIOIINX  Pas/Ienos  ypas-
HAyHHBIX 3a1au B HEHUUI MareMaThyceckoi| YPaBHCHUHN MaTeMaTu- | HCHUU MaTEMaTHYCCKOU
paMKax TOCTaBJIeHHO | (PHZHKH; 4eCcKOM (U3MKM H CBSI3U|(QM3UKUM U CBSI3U  MEXAY
1poGieMbt Ymems: mcnonp3oBath Ma-|MEXKAY HUMH; HHAMM;
Viems: OIIK-2.1 TeMaTHUeCKhe MeTOmbl || YMemb: BbIOpaTh W UC-|Ymemb: BHIOpaTh M HC-
NPUMEHATH [KOMITBFOTEPHBIE TEXHOJIOTUH II0JIb30BaTh MaTreMarTru4dec-|II0JIb30BaTb MAaTCMAaTHU4CC-

COBpPEMEHHbIE
MaTeMaTHYeCKHUe

BBIYHCIIMTEILHEIE
METOABl A PELICHUs

Hay4YHBIX  3aJa4 B
paMKax IIOCTaBJIEHHOM
po0IeMBbl

Braoemu: OIIK-2.1
BJIajieeT

COBPEMEHHBIMU
MaTeMaTHIeCKIMHI
BBIYHCITUTENIbHBIMH
METOJAauH ISl pelIeHHs
HayyHbIX  337a4 B
paMKax IOCTaBJIEHHOM
poOIEMBI

n

IJIST PEIICHUST CTAHIaPTHBIX
3aja4y MaTeMaTHUECKOM (u-
BUKH.

Bnaoemv: weromamu  pe-
HICHUS CTAHJAPTHBIX 3324
MaTeMaTH4YeCKOW (DU3MKH,
aHanm3a ypaBHEHU I
MaTeMaTHUYCCKON (QHU3HKH.

Obyuarowuiicss noxazvleéaem
HE JOCTaTOYHBIA YPOBEHb
3HAHUH yaeOHOTO u
JICKIIMOHHOTO ~MaTepuara,
HE B TIOJIHOM O00BEeMe
BJaJIcET  TPAKTHUYCCKHUMHU
HaBBIKAMU, YYBCTBYET ceOs
HEYBEPEHHO TIPH aHaIIu3e
ypaBHEHUI
MaTeMaTUYeCKOW (DU3HKH.
B otBere He Bceraa
NPUCYTCTBYET JIOTHKA, ap-
TYMEHTBI  MPHBICKAOTCS
HEJ0CTaTOYHO Beckue. Ha
MOCTABJICHHBIC  BOMPOCHI
3aTPY/HSETCS C OTBETAMH,
MOKa3bIBACT HEJOCTATOYHO
ri1yOOKHe 3HAHHMS.

KHE METOZBI U KOMIIBIOTEp-
Hbl€ TEXHOJIOTUHM JIs pelle-
HUS CTAaHIAPTHBIX 3ajad
MaTeMaTHYeCKOH (PHU3HKH,

000CHOBaTh TOJY4YECHHBIE
pe3yiabTaThl.
Braoemv: werogamu pe-

IICHHSI CTAaHAAPTHBIX 32184
MaTeMaTH4eCKOH (HHU3UKH,
B TOM YHCJI€ ITOBBIILIEHHOM
CJIOKHOCTH, aHaJIN3a ypaB-
HEHMH  MaTeMaTH4eCKOH
(1136370478

Obyuarowuiicst nokazvleaem
JIOCTATOYHBIN YpOBEHb
nmpoecCHOHANBHBIX  3HA-
HUM, HO JIOTIyCKaeT HEKO-
TOpble HETOYHOCTH M TIOT-
pemHocTH. OTBET MOCTPO-
€H JOCTaTOYHO JIOTHYHO,
IPaMOTHO  WCHOJB3YIOTCS
MpPEeIMETHBIE TEPMHUHBI, HO
B OTBETE MPHCYTCTBYIOT
HE3HAYHUTEIbHBIE OIITHOKH.
Bomnpocksr, 3a/laBaeMbIC
MperojaBarejieM, HE BbI-
3BIBAIOT  CYIIECTBEHHBIX
3aTPYHEHU.

KHE METOJIbI U KOMIThIOTEp-
HBIC TEXHOJIOTHH JIS Pellie-
HUS  3aJa4  MaTeMaTu-
YeCKOW (PU3UKH, B TOM
Yucie HECTaHJAPTHBIX U
MOBBIIIICHHON CIIOXHOCTH,
obocHOBaT, MW  WHTEp-
MPETUPOBATh TOJYYCHHBIC
pe3ybTaThL.

Brademw: wmeromamu  pe-
IICHUs 3aJa4  MareMa-
TUYECKOW (DU3WUKH, B TOM
Yucie HECTaHJAPTHBIX U
MOBBIIIICHHON CJIOXHOCTH,
aHanM3a U MHTEpPIpETaIin
ypaBHEHUI

MaTeMaTHIeCKON (HH3UKH.

Obyuarowuiicss. nokaswvieaem
He TOJILKO BBICOKHIA
YPOBEHb  TEOPETHYECKUX
3HAHWH 10 JUCIMILIHHE,
CBOOOTHO oTiepupyeT
MOHSTUSMH, KaTETOPHSIMH,
MPUHLIAIIAMHA U TEOpPEMaMH
YpaBHEHMI MaTeMaTHYECKOU
b3k, HO W yMeEeT
QHAJIM3UPOBATh  CJIOXHBIC
3a7ayd  MaTeMaTU4YECKON
(bM3UKH, YBA3BIBATH 3HAHUS,
MOJTydYeHHBIE TTPH U3YUCHHUU
PA3IUYHBIX  JTUCITUILINH.
OTBET MOCTPOCH JIOTHYHO,
MaTepuan M3JaraeTcs
YEeTKO, SCHO, apry-
MEHTHUPOBAaHO,  T'PaMOTHO
WCTIONB3YIOTCSL  TEPMUHBI
MaTEeMaTHYECKOW  (DU3HKH.
Ha Bompochl  oTBeuaer

YBEPEHHO, O CYIIECTBY.







MeToauuyecKkue PEKOMEHAAIUH, ONPECACTAIOIIME MTPOUECAYPbI OCHUBAHUA HA JK3aMCHE:

Onenka «omauuno»:

— CHUCTEMaTH3UPOBaHHbIE, TTyOOKHE U TOJIHBIC 3HAHUS 110 BCEM pa3jeiaM JUCIUILIUHBI, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOSALINM 32 IIPEesbl yueOHOM MporpamMMmsl;

— TOYHOE HCIIOJIb30BAHME HAYYHOM TEPMHMHOJIOTMM CHUCTEMAaTUYECKH TIPAMOTHOE U
JIOTUYECKH NPaBUIBHOE U3JI0KEHUE OTBETA HAa BOIIPOCHI,

— 0Oe3ynpe4yHoe BIAJCHHE WHCTPYMEHTapueM Y4eOHOW IUCHMIUIMHBL, YMEHHE €ro
3¢ (EeKTUBHO UCTOIB30BaTh B IOCTAHOBKE U PELICHUH HAYYHBIX U MPAKTHUECKUX 3ajad;

— BBIpa)KE€HHAst CIOCOOHOCTH CaMOCTOSITENIEHO U TBOPYECKHU PEUIaTh CI0XKHbIE TPOOIEMBI U
HECTaHIapTHBIC CUTYaluH;

— TOJHOE M TJIYyOOKOe YCBOGHHE OCHOBHOM M JIOTIONHUTENBHOW JIMTEPATypHl,
PEKOMEHI0BaHHOW y4eOHOH TPOrpamMMOii 1Mo JUCITUTUIHHE;

— YMEHHE OPHUEHTHUPOBATHCS B TCOPUAX, KOHLECIUUAX U HAIPABICHUAX JUCLUIIIMHBI U
JaBaThb UM KPUTHYECKYIO OLIEHKY, HCIIONIb3Yys HAy4YHbIE TOCTHKEHUS APYTUX NUCLUIUINH;

—TBOpYECKAsi CaMOCTOSATENIbHAS padoTa Ha MPAKTUUYECKUX 3aHATUSAX, AKTUBHOE Y4acTHE B
IPYNIOBBIX 00CYKIEHUAX, BBICOKUI YPOBEHb KYJIbTYPbhI HCIIOJHEHUS 3aJaHUM;

— BBICOKMH ypOBEHb C(HOPMUPOBAHHOCTH 3asIBIICHHBIX B paboyeil mporpaMme KOMIIETEHIUHA.

Onenka «opouio»:

— IOCTaTOYHO IOJIHBIE ¥ CUCTEMATU3UPOBAHHBIC 3HAHUA 110 TUCLUIUINHE;

— YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHUsX, KOHLENUUAX M HaIlpaBICHUAX
JUCLUIUINHBI U JaBaThb UM KPUTUYECKYIO OLICHKY;

— WCIOJIb30BAHUE HAy4YHOM TEPMHMHOJIOTMH, JIMHTBUCTHUYECKU U JIOTMYECKHU IPAaBUIIBHOE
U3JI0KEHNE OTBETA Ha BOIIPOCHI, YMEHHE AeTaTh 000CHOBaHHbIE BHIBO/IBI;

— BJIAJICHUE UHCTPYMEHTAPUEM 10 JUCLUIIIMHE, YMEHHE €r0 UCIIOIb30BaTh B IOCTAHOBKE U
pELIEeHNH HAayYHbIX U MPO(ECCHOHANBHBIX 3a/ay;

— YCBOGHHE OCHOBHOH IUTEpaTypbl, PEKOMEHIOBAaHHOW y4eOHOW MporpamMmoi 1o
JUCLUILINHE;

— caMmocToATeNbHas paboTa Ha NPAKTUYECKUX 3aHATUAX, YYacTHE B TPYNIOBBIX
00CYXI€HUSX, CPEAHUN YPOBEHb KYJIbTYPbI HCIIOJHEHUS 3aJaHUM;

— CpeqHHi ypoBeHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboueii mporpaMmme KOMIIETEHITHA.

O1eHKa «y0061emeopumenbHo»:

— IOCTaTOYHBIH MHHUMAJIbHEIH 00beM 3HAHUM 110 JUCHMIIINHE;

— YCBOEHHUE OCHOBHOM JIMTEPATyphl, PEKOMEHIOBAHHOM yueOHO MporpaMmoi;

— YMCHHME OPHUEHTHPOBATBHCSI B OCHOBHBIX TCOPHSAX, KOHLEMIMUAX M HANPABICHUAX IIO
JUCLIUIUIMHE U 1aBaTh UM OLIEHKY;

— HCIIOJIB30BAHME HAYYHOW TEPMHUHOJIOTHH, CTHIIMCTUYECKOE M JIOTMYECKOE H3JI0KECHHE
OTBETa Ha BONIPOCHI, YMEHUE JIEJIaTh BHIBOJIbI O€3 CYIIECTBEHHBIX OIIUOOK;

— BJIQZICHUE HMHCTPYMEHTapHeM y4eOHOM IUCLMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B
pELIEHNH TUIIOBBIX 3a/1a4;

— YMEHUE T0J pyKOBOJICTBOM IIPENOJABATENsl pellaTh CTaHAAPTHBIC 3a/1a4H;

— paboTa 1moja pyKOBOJACTBOM IpenojaBaTessl Ha MPAKTUYECKUX 3aHATHUAX, JOIMYCTUMBIN
YPOBEHB KYJIBTYPbI HCIIOJTHEHUS 3alaHNN;

— JIOCTaTOYHBIH MUHHUMAJBHBIA ypOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueit
MpOrpaMme KOMIETEHIIH.

OneHka «Hey0081emeopumenbHo:
— (pparmMeHTapHbIC 3HAHUS 110 JUCLUIUINHE;
— OTKa3 OT OTBETAa;



— 3HAHHE OTJENbHBIX HCTOYHUKOB, PEKOMEHIOBAHHBIX Y4eOHOW MporpamMmoi o
JUCLUTIIINHE;
— HEYMEHHUE UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
— HaJIM4Ke rpyObIX OMIHMOOK;
— HU3KUH YPOBEHb KYJIbTYPbI UCIIOJIHEHUS 3a1aHUH;
—HU3KUNA YPOBEHB CHOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyveil mporpaMme KOMIETCHITUH.

OueHo4HbIE CpeacTBAa Ui WHBAJIWAOB U JIMI] C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0pOBbsI BHIOUPAIOTCA C YU€TOM UX MHAMBUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IIpY HEOOXOANMOCTH MHBAJIUAAM U JINIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
IPEOCTABIISCTCS JOTIOJHUTEIFHOE BPEeMs JIJIs IOATOTOBKM OTBETA HAa 3K3aMEHE;

— IIpU TPOBEJICHUH TPOLEAYPHI OLICHUBAHUS PE3yIbTaTOB O0YyUCHHs] MHBAINIOB M JIUL C
OTPaHMYCHHBIMH BO3MOYKHOCTSMH 370POBbS IIPEAYCMAaTPUBACTCS MCIIOIb30BAHNE TEXHUUECKHUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUIYATbHBIMH OCOOCHHOCTSIMU;

— TIpH HEOOXOIUMOCTH ISl 00YJaIOMNXCS ¢ OTPAaHUYCHHBIMI BO3MOYKHOCTSMH 370POBbSI
U MHBAJIUAOB TpOIEaypa OLCHMBAHUS pPE3YIbTaTOB OOY4YEHUS IO JUCHUIUIMHE MOXET
IPOBOANTHCS B HECKOJIBKO ATATIOB.

[Iporienypa oneHMBaHUS PE3yJIbTATOB OOYUYEHHs] WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 37I0POBBsSI IO AMCHUITIMHE MPEIYCMaTPUBAET HMpeaoCTaBIeHIe HHpopMannu B
¢dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSAM UX 370POBbSI M BOCHPUATHS UH(OPMAITIH:

JUrst U1 ¢ HapyIICHUSIMH 3PEHUS:

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

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JUnist a1 ¢ HapyIIeHUsIMH CITyXa:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst U1 ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIILHOTO amIapara:

— B I1e4aTHOM (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

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

Memoouueckue pekomenoayuu, onpeoenarouiue npoueoypvl OUeHUBAHUA KOMPOIbHbIX
paoom:

KonTposibHas paboTa cunTaeTcst 3a4T€HHOM, €CIIH pellieHbl BCE 3a/1a4H.

Memoouueckue pexomenoayuu, onpedenarouiue nPoyeodypvl OUEHUBAHUA MeCma:

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

4.3. MeToanyeckue yKa3aHus M0 OPraHM3alMi BbIYUCJIUTEIbHOH HHPPACTPYKTYPbI
TpeOoBaHus K anmapaTHOMY M POrPaMMHOMY 00eclie4eHUI0 padounx MecT

Jlis BBIOJTHEHUS WHAWBUIYAJbHBIX 3aJaHUM, MpelycMaTpUBAIOLIUX HCIIOJIb30BaHHE
MaTeMaTUYeCKUX IMaKeTOB, CTyIEHTaM JOJDKEH ObITh oOecliedeH AOCTYN K CTAallMOHAPHOMY
KOMITBIOTEPY HWJM HOYTOYKY C COBPEMEHHOW KOH(UTrypamuer, Ha KOTOPOM JOKHA OBITh
YCTaHOBJICHA COBpPEMEHHAs OIepallMoHHas cuctema: mnojaepkuBatrorcss Windows 10 wmm 11,
aktyanpHble Bepcun macOS, a Ttaxke auctpuOytuBel GNU/Linux. Bce cucTteMbl TODKHBI
pEryasipHO OOHOBIIATHCS AJIS TOAJIEPKAHHSI O€30MaCHOCTH.

Crnenyer yCTaHOBUTH IpPOTPaMMHBIE HMHCTPYMEHTBI, HEOOXOAMMBIE MJISI BBITIOJIHEHUS
WH/IMBUYAJIbHBIX 3aHUI Kypca: Matlab (Maple).



5. IlepeyeHb OCHOBHOW M [ONOJIHUTEJBHON Y4eOHOW JMTepaTyphbl,

HEe00X0UMOI1 1JI1 OCBOCHUS TUCHMILIMHBI (MOTYJIA)
5.1 OcHoBHas quTEpaTypa:

OcHoBHasi 1uTeparypa:

1. Wmbun, A. M. YpaBHeHHs: MaTeMaTuyeckol (pusuku : yaueoHoe nocodue / A. M. Mnbun. — Mocksa
;. OUBMATIIUT, 2009. - 192 c¢. - [OnekTtpoHHbIi pecypc]. - Pexum pgocryma:
https://e.lanbook.com/book/218]1.

2. Onmneitnuk, O.A. Jleknun o0 ypaBHEHHMSX € YacTHBIMH MPOM3BOAHBIMH. M.: U3a-Bo
"Jlabopatopuss 3HaHmit", 2015. -263 c. [Onekrponssli pecypc]. - Pexum gocryma:
https://e.lanbook.com/book/70703.

3. Kynpsimos, C.H. OcHOBHBIE METOIBI PELICHUS MPAKTUYECKUX 3a/1a4 B Kypce «YpaBHEHUS
maremarnueckon pusuxm» / C.H. Kynpsmos, T.H. Paguenko. Pocros u//1: U3a-Bo IODY, 2011.
308 c. [DneKTpOHHBII pecypc]. - Pexum
noctyma: http://biblioclub.ru/index.php?page=book&id=241103.

4. Kanapeiikun, A. . YpaBHenus matematuueckoit pusuku : yueOHuk / A. U. Kanapeikus.
- Bomorma : HWadpa-Umxenepus, 2024. - 148 c¢. - Pexum  gocryna:
https://e.lanbook.com/book/429215.

ﬂJ’IH OCBOCHHA AOUCHUIUIMHBI HMHBAJIMAAMU MW JIHOaMW C OI'PaHUYCHHBIMU BO3MOXHOCTAMHU
3A0POBbA UMCIOTCA U3AaHU B OJICKTPOHHOM BUIC B 3JICKTpOHHO-6PI6JII/IOT€‘IHHX CHUCTCMaAX.

JonoHuTeIbHAS JIMTEPATypa:

1. bymak b.M., Camapckuii A.A., TuxoHoB A.H. COopHUK 3amay N0 MaTeMaTHYeCKON
buzuke. M.: OU3SMATIIUT, 2004. 688 c. [DnektpoHHBI pecypc]. - Pexum pocryna:
https://e.lanbook.com/book/63669.

2. Bmamumumpo B.C., XapunoB B.B. VYpaBHenus wmarematudeckoil ¢uzuku M.:
OU3MATIINT, 2008. 399 c.

3. Tomockokos, /I.Il. Kypc maremarnueckoi ¢usuku ¢ ucnonp3zoBanue maketa MAPLE.
CIl6.: Jlams, 2015. 575 c. [Dnektponnsii pecypc]. - Pexum  mocryma:
https://e.lanbook.com/book/67461.

4. Hepesuu U.B. [Ipaktuky™m no ypaBHeHHsIM MaTematudeckoil ¢pusuku. CII106.: Jlans, 2017.
428 c. [DnexTponHbIi pecypc]. - Pexxum moctyma: https://e.lanbook.com/book/95131

5. EBmoxumoB A.A., IlaBnoBa A.B., Py6nos C.E. YpaBHeHHs MaTeMaTH4eCKOll (U3UKH.
Meroaunueckue ykazanus. KpacHonap: U3n-Bo Kybanckoro rocynuBepcurera, 2002.

6. IlaenoBa A.B., Py6moB C.E., CwmupnoBa A.B. IIpuMeHeHHe HHTETrpaJbHBIX
npeoOpa3oBaHUil K PELICHUIO 3a/1a4 JUIsl YPaBHEHUH B YaCTHBIX NMPOU3BOAHBIX. MeToandeckue
ykazanus. Kpacnogap: M3a-Bo Kybanckoro rocyauBepcuteta, 2003.

7. Tlerposckuit M.I'. Jlekiuu 06 ypaBHEHHUSX C YaCTHBIMHU MPOU3BOAHBIMU. M.: dusmaTiur,
2009. 404 c. [DnexTponHHbIN pecypc].- Pexxum moctyma: https://e.lanbook.com/book/59551.

8. COopHUK 33734 10 ypaBHEHHsIM MaTeMaTHueckoi ¢usuku / A.A. Bamapun [u ap.]. M.:
O®uzmaraur, 2003, 288 C. [OnexkTpoHHBIH  pecypc] - Pexum  pmocryna:
https://e.lanbook.com/book/59314.

9. TuxonoB A.H., A.A. Camapckuii. YpaBHeHus1 MareMarnueckon ¢usmku. M.: U3a-Bo
MI'Y, 2004. 798 c.

5.2. llepuoauyeckas gureparypa

He ucnons3yrorcs

DNeKTPOHHO-0MOMoTeyHbIe cuctembl (IBC):


https://e.lanbook.com/book/70703
http://biblioclub.ru/index.php?page=book&id=241103
https://e.lanbook.com/book/67461
https://e.lanbook.com/book/59314

DBC «FOPAWT https://urait.ru/

9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9bC «BOOK.ru» https://www.book.ru

ObC «ZNANIUM.COM» www.znanium.com

OBC «JIAHDb» https://e.lanbook.com

SNk W=

IIpodeccnonanbHbie 0a3bl JAHHBIX:

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

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

4. zbMath https://zbmath.org/

Pecypchl cBOGOIHOTO 0CTYyNA:

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

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

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

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

baza yueOHBIX MIaHOB, YUeOHO-METOAMYECKUX KOMIUICKCOB, TyOIuKauil 1 KoHGepeHIuH
http://mschool kubsu.ru/

6. Meroanueckue ykazaHusi VI OOy4YalIIUXCHd 10 OCBOCHHIO
AMCHUILIHHBI (MOAYJIS1)

[Tpu u3yyennn xypca «MeToapl MaTeMaTHYeCKON (pU3NKI» HEOOXOAUMO aKTUBU3UPOBATH
OCTaTOYHBIE 3HAHMSI CTYJIEHTOB 110 TAKUM MAaTeMaTH4YECKUM JUCLUIUINHAM, KaK MaTEMATUYECKUI
aHanu3 ¥ 1udepeHaabHble YpaBHEHUS.

Uto0bl u3N0XKeHne ObLJIO MOHSATHBIM, CIEAYeT aKIEHTUPOBAaTh BHUMAaHHME HE CTOJBKO Ha
(dopMaTbHBIX MOMEHTAX J0Ka3aTeNIbCTB, CKOIBKO Ha JIBMKYIIUX UMH HJIESX.

Heo06xoauMo OTMETUTh MNPAKTHUECKYIO 3HAYUMOCTh COOTBETCTBYIOIIMX IpOOIIeM,
o0paTuTh BHUMAaHUWE Ha TpeOOBaHMA, MPEIBSIBIAEMbIE K COBPEMEHHOMY CIHEIHATUCTY —
NpUKIaAHOMY HH(pOpMATHKYy. B M3yueHHH Kypca cieayeT aKIeHTUPOBaTh BHUMaHHUE Ha JIBYX
MOMEHTax: Ha U3YYEHHU I[IOCTAHOBKM TpaHMUYHBIX 3aJad M Ha M3YyYEHUH OCHOBHBIX
AQHAIUTUYECKUX METO/IOB UX PEIICHNUS.

B cBs3u ¢ Tem, 4TO mporpamma Kypca NpenycMaTpuBaeT OOJbIIOE KOJIMYECTBO YaCOB,
BBIJICJICHHBIX HA CAMOCTOSITEJIbHYIO padoTy, Leecoo0pa3sHO O3HAKOMHUTb CTYIEHTOB C
JUTEPATYpPHBIMU U  IEKTPOHHBIMH HCTOYHMKAMH IO pa30MpaeMbIM TeMaM, a TaKxke
MaTepHajaMM, B KOTOPBIX pa300paHo pelieHue OO0JIBIIOro KOJINYeCcTBAa KOHKPETHBIX 3a/1ad WUiIH
IPUBEICHA METOAMKA HWX PEIIEHUs, a TaKKe ONUCaHbl BO3MOYKHOCTH IIPUMEHEHUS
MHCTPYMEHTAPUS CPEIBI

BaxHelmurM 3Tanom Kypca sSBISIETCSI CaMOCTOsITeNbHAs padboTa o nucnuruinae. [lepedenp
pa3zenoB 1 CaMOCTOSTENBHOIO U3YUYEHUsS IPUBENEH B paszaene 2.5,

Bomnpocsl /151 CAaMOKOHTPOJIS 110 pa3iesiaMm

Pa3zpen 1.

1. Hannmure o6mumii Bua auHeHOTO AuddepeHInaTbHOTO YPaBHEHHUS BTOPOTO MOPSIKA.

2. BeiBenuTe ypaBHEHHE MTOMEPEUYHBIX KOJICOAHUM CTPYHBI (TIPOJOJIBHBIX KOJICOAHUN CTEPIKHS).
3. Kakoe ypaBHeHUE Ha3bIBACTCSA KBa3WJIMHEHHBIM U (HepeHInaIbHBIM YPAaBHEHHEM B YaCTHBIX
IIPOU3BOHBIX BTOPOTO Mopska?


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/

4. IlpuBeauTe MpUMEpPbl OCHOBHBIX YPaBHEHUN MaTeMaTUIECKON (PU3UKH.

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

6. [IpuBeiuTe MpuMepsl TPAaHUYHBIX YCIOBUN JJIsl YPaBHEHUS MPOIOJIbHBIX KOJIEOaHUN CTEPIKHS.
7. BeiBeuTe ypaBHEHUE TEILUIONPOBOJHOCTH.

8. HanumuTe 001uii BUJ CTallHOHAPHOTO YPaBHEHHUS.

9.Kakoe ypaBHeHHE Ha3bIBaeTCsi YpaBHEHHEM THUIEPOOIMUECKOro  (mapaboJIMuecKoro,
AJUTMITAYECKOT0) TUMa?

10. Yro na3biBaercs 3amaueit Komm? Jlns kakux THUNOB ypaBHEHHMM cTaBuTcs 3amada Komm?
[IpuBenure npuMepsl.

11. Yro moHMMaeTcs 1Mol KOPPEKTHOCTHIO TOCTAHOBKH 3a/1a4i MaTeMaTHUECKOW (pU3UKU?

12.  Kakuwe  ¢usnyeckue  TPOLECCHl  ONUCBIBAIOT  YPaBHEHUS  TUNEPOOIMUECKOTO
(mapaboMuecKoro, JUIMITHIECKOTO) THITA?

13. 3anummre oO0mMA  BUA  XapaKTEPUCTHUYECKOTO  ypaBHEHUS ISl  JIMHEWHOTO
mubdepeHIMaTbHOTO YpaBHEHHUSI B YAaCTHBIX MPOU3BOJHBIX BTOPOTO TMOpsiAKa C JIBYMS
HE3aBUCHUMBIMU [IEPEMEHHBIMHU.

14. Kakue xapakTe€pUCTUKA UMEET OJHOMEPHOE BOJTHOBOE ypaBHEHHE?

15. Kakue xapakTepUCTUKA UMEET OJHOMEPHOE YPABHEHUE TEIIONPOBOIHOCTH?

Pazpen 2.

1. laiiTe pu3nueckoe UCTOJIKOBAHUE OOIIETO PEelICHUs ypaBHEHUS KoleOaHul CTpyHBI?

2. BeiBenute hopmyny J'Anambepa perenus 3agaun Ko 11 BOIHOBOTO ypaBHEHHUSI.

3. Yrto Ha3bIBaeTCs CMeIIaHHOM 3anayeil? [IpuBeaure npumepsl.

4. ChopmynupyiiTe CMEIIaHHbBIC 3a/1a4M JUIsI OJJHOMEPHOTO BOJIHOBOTO YpaBHEHHUS HA pUMEpax
MOTIEPEYHBIX KOJIeOaHUN CTPYHBI ¥ MPOIOIBHBIX KOJICOAHUN CTEPIKHSI.

5. B 4em cocTouT ujes MeTola MPOJOJLKEHUs PEIICHHs 3a7ad JJisi BOJTHOBOTO YpaBHEHHUS Ha
HOJIYTIPSIMOiL?

6. ChopmynupyiTe 3ama4y O paclpOCTPAHCHUH KPAeBOTO PEKHUMA, JUIS CIIydasi, KOorja 3aaaH
peXHUM KoJieOaHUN KOHIIA MOTYOTPaHUYEHHOTO CTEPXKHSL.

7. Beienure [ u 11 dopmyner ['puna.

8. Ucnonw3ys dopmyny Ilyaccona pemenus 3amaun Komm 11 BOJTHOBOTO YpaBHEHHUS B
IIPOCTPAHCTBE, IOJIYYMTE pEUICHUE COOTBETCTBYIOIIEH 3aJauyd Ha IUIOCKOCTH METOJ0M
MTOKOOPJIMHATHOT'O CITYyCKa.

9. Chopmynupyiite 3amauy lltypma—JluyBmmia. Uto Ha3piBaeTcs COOCTBEHHON (GYHKIIMEH
3amaun [ typma—JInyBumisa? Uto Takoe cOOCTBEHHOE 3HaUEHUE 3a/1a9u?

10. I[IpuBegute cxemy npuMeHeHust metoaa @ypbe 11 HEOJHOPOAHBIX TPAHUYHBIX YCIOBHIA.

11. B uem 3axiro4yaeTcsi MPUHIINAI CYTIEPIIO3UITNH JTsl TUHEHHBIX 3a71a4 MaTEMaTUUECKON (PU3HKHU.
12. JlaiiTe (pu3nuecKyro MHTEPHPETAIMIO PEIICHUs 3a/1adyd O MajbIX MOMEPEYHBIX KOJICOaHMSIX
CTPYHBI C 3aKPEIJICHHBIMU KOHLIAMH.

13. TIpuBeauTe B BOJHOBOTO YpaBHEHHs B cpepUUECKUX KOOpIAUHATAX.

14. KakoB Buz obuiero pemenus ypaBHeHus beccens?

15. YcraHoBUTE 3aBUCUMOCTb, CYIIECTBYIONIYIO MeX Ty pyHKImsiMu beccenst TOpsSaKoB 7 U —n.

Pazpea 3.

1. IlpuBeaute mnpuMepbl YCIOBUM Ha OECKOHEUHOCTH [UIsl 3ajad B HEOTPAaHUMYEHHBIX U
MOJIyOrpaHUYEHHBIX 00JIACTSIX JUIsl ypaBHEHUS TEIIONPOBOIHOCTH.

2. ChopMmynmupyiiTe CMEIIaHHBIE 3a7a4d IS ypPaBHEHHUS TEIUIONMPOBOJHOCTH Ha TMpPUMEpE
OIHOPOJHOTO H30TPOIHOTO CTEPKHS TOCTOSTHHOTO CEYEHUS C  TEeIUIOM30JIMPOBAHHOMN
MOBEPXHOCTHIO  JUIsI  CIy4aeB: 3aJaHHOrO  TEMIEpaTypHOro  pexXuMa Ha  KOHIAX,



TEIION30IMPOBAHHBIX KOHIIOB, KOHBEKTUBHOTO TEINIOOOMEHA C OKpYXarollei cpenoil Ha KoHIax
CTEPXKHS.

3. CopmymnupyiiTe NPUHIIUT MAKCUMYyMa JIJIsi ypaBHEHUS TETUIONPOBOHOCTH.

4. Jloka)xuTe €IMHCTBEHHOCTb IIEPBOM HauyalbHO-KPAacBOM 3aJauM Uil  ypaBHEHUs
TEIJIONPOBOAHOCTH.

5. Jlokaxxute eMHCTBEHHOCTh PEIICHUs HAa4aJIbHO-KPAEBbIX 3314 JJIsi TPEXMEPHOTO YpaBHEHUS
TETUIONPOBOAHOCTH C MOMOIIbIO popmyiisl [ puna.

6. Chopmymnupyiite 3anagy Kormm st oTHOMEPHOTO ypaBHEHUS TETUIOPOBOTHOCTH.

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

8. Ilpusenute ¢dopmyny Ilyaccona pemenus 3amaun Komm ans oZHOMEPHOTO YypaBHEHUS
TEIIONPOBOAHOCTH.

9. Jlaiite ¢dmsmyeckyro uHTepnpetanuio (yakmuu ['puna 3amaum Komwm mms ypaBHEHUs
TEIJIONPOBOJHOCTH.

10. ITonb3ysICh METOJIOM OTPaXKEHHUS, MOCTPONTE (HYHKIMIO BIUSHUS MTHOBEHHOTO TOYEUHOTO
MCTOYHUKA JJISl TIOJyOTPAaHUYEHHOTO CTEP)KHSI C TETJIOM30JUPOBAHHON OOKOBON MOBEPXHOCTHIO
npu rpannyHbIX yenoBusx [ u Il pona.

11. [IpuBenuTe OCHOBHBIE CBOMCTBA O-hyHKIMH [upaka.

12. 3anummre GpyHIaMEeHTaIbHOE PEIIeHne OJHOMEPHOTO YPABHEHHS TEIIOMPOBOIHOCTH.

13. TToctpoiite dhyrkuuio ['prHa ypaBHEHUS TEIUIONPOBOJTHOCTH B TPOCTPAHCTBE.

14. TlpuBeaute oOmryr0 cxemy merona Dypbe pelieHus CMENIaHHBIX 3aaad IS YpaBHEHUS
TEIIONPOBOAHOCTH.

15. Chopmynupyiite 3amaqy 00 OCTHIBAHHH TOHKOW OJHOPOIHOW MPSIMOYTOJIBHOW IIIACTUHBI B
cllydae, KOrja BCe €€ CTOPOHBI TEIJIOU30IMpoBaHbl. [IpuBeuTe pemenue MeTo1oM pa3esieHus
IIEPEMEHHBIX.

Pazpea 4.

1. HaiiTe onpeneneHne rapMOHUYECKON ()YHKIIUHA B KOHEUHON U OECKOHEYHOU 00JIaCTSX.

2. [IpuBenute npuMepsl PyHKITUN, TAPMOHUYECKUX B KOHEUHON M OECKOHEUHON 00J1acTsX.

3. ChopmynupyiTe TPUHITAIT MAaKCUMyMa JIJIsl TApMOHUYECKHUX (DYHKITHI.

4. Chopmynupyiite BHyTpeHHIOIO 3amauy Jupuxie mis ypaBHeHus [lyaccoHa B MpOM3BOIBHOM
TPEXMEPHON 00JIaCTH.

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

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

8. [laiiTe onpenenenne o0beMHOTO nmoTeHnuana. [lepedncnure cBoiicTBa 00BEMHOTO IMOTEHIIAATIA.
9. Maiite onpezeneHne NOTEHIMAI0B IIPOCTOr0 U ABOMHOIO CJIOS.

10. Kakumu cBoiicTBamMu 00JIajaeT MOTSHIIHAI TIPOCTOTO (JABOWHOTO) C0s?

11. Chopmynupyiite Teopemy O pa3pbIBHOCTH MOTEHIIMAIA JBOWHOTO CIIOSI.

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

13. KakoBa cBsI3pb MEXIy pa3pelIMMOCTbIO OJHOPOJHOTO M HEOJHOPOJHOTO HMHTETPaIbHBIX
ypaBHeHui ®Ppearonpma?

14. Chopmynupyiite Teopembl Opearoiabpma.

15. IlpuBenure cxemy CBEICHHUS BHYTPeHHHX (BHemIHMX) 3amad Jlupuxine u Heiimana
WHTErPAJIbHBIM YPABHEHUSIM.

Pazpea 5.

1. 3anumuTe GhopMyIbl IPSMOTO U 00paTHOTO TIpeoOpa3zoBanus Jlamaca.



2. l[IpuBenute GpopmyIbl IpsiMOTO B 0OpaTHOTO MpeodpazoBanus Dypre.

3. Kakum cBolicTBaM JOJDKHA yIOBIETBOPATh (YHKIMSA, YTOOBI CYIIECTBOBAJIO
npeoOpaszoBanue Oypne (Jlamnaca)?

4. Ilepeuncante OCHOBHBIE CBOMCTBA MpeoOpa3oBanus Dypne.

5. IlpuBenute Gopmyiy npeodpazoBanust Pypbe OT MPOU3BOJAHON JaHHOM (HYHKIIHH.

6. UTo Ha3bIBaeTCs CBEPTKOM JABYX (QYHKIIMIA?

7. Kakum 00pa3zom cBepTKa IBYX (pyHKIMII MOXKET ObITh IIpeacTaBieHa yepe3 ux dOypwe-
o0pa3bi?

8. IlepeuncnuTe N3BECTHBIC HHTETPAIbHBIE TPE0Opa30BaHUs Ha MOTYIPSIMOH.

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

10. [Ipusenute hopmyny npeodpazoBanus Jlamnaca OT NporU3BOAHON TaHHON (QYHKIUH.
11. B kakux 00JacTsAx IpUMEHSETCS HHTErpalibHOE TIpeoOpa3zoBanrne MemHa?

12. KakoBa CBsI3b MEXIYy IBYMEPHBIM IpeodpazoBanueM Dypbe u nmpeodpazoBanrem beccens?

cC

13. B ueM cOCTOUT IMpEeuMyIlecTBO peuieHus AudQepeHnaibHOro ypaBHEHNUs ONepaliOHHBIM

METOJIOM Tepe] KJIaCCUIECKUM METOI0M?

14. TlpuBeauTe npuMep MPUMEHEHHUSI HHTETPAIBLHOTO MPeoOpa30oBaHus K PEIICHHIO 3a1a4u Korm

AJIs1 BOJTHOBOI'O YpaBHCHMUA.

15. IlpuBeauTe GopMysbl IPSAMOTO U 00paTHOTO Sin-(cos-)npeodpazoBanust Pypbe B KOHEUHOU

o0OJracTu.

IIpumepsl 32124 AJ151 CAMOCTOATEIbHOIO PeLIeHUs
1. Petmuth 3agauy:
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4. Tlonp3ysach HHTETPATBHBIM MpeoOpa3oBaHueM Jlamiaca pemmTh 3a1a9y:

2
a—uza—L;JthLBc ax, 0 <x,y<oo,
oy ox

u(0,y)=4 ¥, M:0.
ox



5. Haiitu pyHKITMIO rTapMOHMYECKYIO BHYTPH KpyTa ¢ IIEHTPOM B Havalie KOOPAWHAT pajguyca

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

[Touck wHpOpMaLMU JUISI OTBETOB HA BOIPOCHl JJIsI CAaMOCTOATENBbHOM paldoThl U
BBIMOJTHEHUS 3a/laHUi B HEKOTOPBIX CIIydasx MpeArojaraeT He TOJbKO H3yue€HUE OCHOBHOMU
y4eOHOI1 JInTepaTyphl, HO U MIPUBIICUEHHUE TOTIOTHUTEIIbHOM TUTEPATYPHI, a TAKXKE UCII0JIb30BaHUE
pecypcoB cetu IHTepHeT.

B ocBoeHuu AUCHUIUIMHBL JIMOAMU C OIpaHUYCHHBIMUA BO3MOKHOCTAMH 3O0POBbA
0oJIbIIIOE 3HAYCHHE NMEET HHANBUIyalIbHAsI yaeOHast paboTa (KOHCYIbTAIlUH ) — JOTIOTHUTETHHOE
pasbscHEHUE y4eOHOTO MaTepuana.

WuauBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SBISAIOTCS BaXKHBIM  (PaKTOpPOM,
CHOCO6CTBYIOH_[I/IM WHAUBUAYAJIU3allun O6y‘I€HI/I$I 1 YCTAHOBJICHUIO BOCIIUTATCIIbBHOTO KOHTAKTa
MEX]ly MpernoiaBaTeieM U 00y4aromnuMCes JIUIIOM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBSL.

7. IlepeyeHb HWHGPOPMALMOHHBIX TEXHOJOIMH, MCIHOJb3YEeMbIX MNP
OCYIIECTBJIEHMH 00Pa30BaTEJIbHOIO0 MPOLECcca M0 AUCHUIIHHE (MOTYJII0)

Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOI Ul

1. TlpoBepka WHAMBUAYAJIbHBIX 3aJaHUH U KOHCYJbTHPOBAHUE IMOCPEICTBOM >JIECKTPOHHOMU
IIOYTHI.

2. Hcnonb3zoBaHue 31EKTPOHHBIX IPE3EHTALNI MPU MPOBEICHUH JIEKIIMOHHBIX U Ja00PaTOPHBIX
3aHATHI.

3. Hcnonb3oBaHHE MaTEMATUYECKHUX [TAKETOB MPH BBITOJIHEHUU UHAUBUIYAIbHBIX 3aJaHUM.

Ilepeyennb HEOOXOAMMOrO MPOrPAMMHOI0 00eceYeHU s

1. Omnepammonnas cucrema MS Windows.

2. HuTterpupoBanHOE 0UCHOE MPHIIOKEHUE.

3. IporpammHoe oOecrieueHue JUIsi OpPraHM3AMU  YIPABISEMOTO KOJUIGKTHBHOTO U
6e3omacHoro nocryna B MIHTepHeT.

4. Maremarnueckuit maker Matlab (Maple).

7. MaTepuaibHO-TeXHHUYECKOe o0ecnevyeHne 1o JUCHUILUIUHE

IIo Bcem BUIaM yq66H0171 ACATCIIBHOCTH B paMKax JUCHUIIIMHBI HCIIOJIB3YIOTCA
ayIUTOPUH, KAOWHETHI U TaOOPATOPUH, OCHAIIICHHBIC 000PYI0BAHUEM.

Jns  caMmocTosTeNnbHOW — pabOThl  OOYYalOLIMXCS  MPEAYCMOTPEHBI  MMOMELICHHUS,
YKOMIUICKTOBAaHHBIE CIICIUATN3UPOBAHHON MEOEIbI0, OCHAIIICHHBIE KOMITBIOTEPHOW TEXHUKOW C
BO3MOXKHOCTBIO MOJKIIOUCHUS K cetu «MHTepHeT» U oOecreueHueM J0CTymna B 3JIEKTPOHHYIO
nH()OPMaAITMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCHUTETA.

MarepuanbHO-TeXHUYECKOE o0ecrieueHne JUCIUTUTHHBI U
No Bun pabor
OCHAIIIEHHOCTh
1. Jlex1IMoHHbBIE JlexuyoHnHas ayauTopus, OCHAaIlleHHas MpE3eHTAUOHHOMN
3aHATUA TEXHUKON (mpoextop, JKpaH, KOMIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIMM MPOTPaMMHBIM OOECleYeHHeM, a TaKkKe
HEO00X0aMMOM MeOenbIo (I0CKa, CTOJIBI, CTYJIb).
(aynuropun: 129, 131, 133, A305, A307).
2. [IpakTuueckue Aymutopust IJii CEMHHAPCKHUX 3aHATHHA, YKOMIUIEKTOBaHHAs
3aHATHS HEO00X0aMMOM MeOenbIo (0CKa, CTOJIBI, CTYJIbS ), TPE3CHTAIMOHHOMN
texuukou (ayguropuu: 129, 131, A305, A307) win nepeHOCHbIM




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

Ne Bun pabor
OCHAIIIEHHOCTh
JEMOHCTPAIIMOHHBIM 00opynoBanueMm (aynutopuun: 133,147, 148,
149, 150, 100C, A3016, A512)
3. ['pynnoBbie Aynutopus I8 CEeMHMHApCKUX  3aHSATUW, TPYNINOBBIX U
(MHIUBUYyalbHBIC) | MHAWBUIYaTbHBIX KOHCYJIbTALUH, YKOMILUIEKTOBAaHHEIE
KOHCYJIbTAITU! HEO00X0aMMOM MeOenbIo (I0CKa, CTOJIBI, CTYJIb).
(aymuropuu: 129, 131).
4. Texymuuii Aynutopus il CEMHHApPCKUX 3aHSTHH, TEKYIIEro KOHTPOJS M
KOHTPOJIb, MPOMEXYTOUHOM aTTecTanuy, YKOMIUIEKTOBaHHas HEOOXOIUMOM
MPOMEXKYTOUHAS MeOenbio (JIocKa, CTOJNBI, CTymbs) (aymutopuu: 129, 131, 133,
aTTecTanus A305, A307, 147, 148, 149, 150, 100C, A3016, A512),

KOMITBIOTEPAMH C JTUIICH3MOHHBIM TPOrPAMMHBIM O00ECIIeYCHUEM U
BbIX010M B uHTepHET (106, 106a, A301)

5. CamMmocrogTennHas
pabora

Kabuuer  mis CaMOCTOSITEIbBHOW ~ paboTHI, OCHAIIIEHHBIN
KOMIIBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO MOJAKIIOUECHHS K CETH
«HTEpHET», TPOrpaMMOI PKPAHHOTO YBEIHYCHHS, 00ECTICUYCHHBIN
JIOCTYIIOM B D3JEKTPOHHYIO HMH()OPMAIMOHHO-00pa30BaTEeNbHYIO
Cpeny YHHBEPCHUTETA, HEOOXOAMMOM MeOebI0 (CTOJIBI, CTYJIb).
(Ayautopus 102a, unTanbHbIN 3a1).

KomnproTepHas moaaepxkka yaeOHoro mpoiiecca o Hanpasiernto 02.03.01 MaremaTtuka u
KOMITBIOTEPHBIE HAayKH OOECHEeuMBaeTCs MO BCEM AMCHUIUIMHAM. (DaKymbTeT KOMITBIOTEPHBIX
TEXHOJIOTUH M TPUKIAJHOM MaTeMaTUKH, OCHAILEH KOMIIBIOTEPHBIMU KJaccaMH, YCTaHOBJIEHA
JIOKaJbHas CeTh, BCE KOMIBIOTEPHI (hakylnpTeTa moakiIoueHsl K cetd MutepHer. CryneHTam
JIocTymHbI coBpeMeHHbie [I9BM, coBpeMeHHOe JTUIICH3NOHHOE TIPOTpaMMHOE 00eCTieYeHHE.

CryneHThl U IpernoiaBaTelld By3a UMEIOT MMOCTOSIHHBIN JOCTYN K 3JIEKTPOHHOMY KaTajory
y4e0HOM, METOINIECKON, HAyYHOU JIUTEpaType, MePUOTUICCKIM U3TaHUSIM U apXUBY CTaTEH.

ITpumeuanue: Konkperusanus ayautopuil u ux ocHamenue onpeaensercs OIIOIL.
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