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Mporpammy ovcumnnnHbl padpaboTan(a)(n) npodeccop, A4.H. (npodeccop) banaknH A.B. Kadenpa
Teopumn oTHoCUTENbHOCTK K rpasuTaunm OtoeneHne gusnkm , Alexander.Balakin@kpfu.ru ; goueHr,
K.H. (moueHT) OJavnwes P.A. Kacenpa Teopun 0THOCUTENBHOCTU 1 rpasutaumm OtoeneHne gousnku ,
Rinat.Daishev@kpfu.ru

1. LLlenu ocBoeHUs AMCUUMIUHDI

Llensimn ocBoeHns ancumnnuHbl (Moayns) METO bl MATEMATUYECKOW ®U3VKU sensetcs
3HAKOMCTBO C OCHOBHbIMU TUMaMN YPaBHEHWUIA MATEMATNYECKO COU3NKKN, CNocobamMm NonyYeHns aTnx
YPaBHEHUIN, METO4AMM NX PELIEHNS.

2. MecTo AMCUMNNNHBI B CTPYKTYpe OCHOBHOWM o6pa3oBaTtefibHOW NporpaMmbl BbiCLLErO
npodoeccnoHanbHOro o6pasoBaHus

[aHHas yyebHas aucumnnnHa BkntodeHa B pasaen "b61.6.38 ducumnnmHbl (Moaynn)" OCHOBHOM
obpasosaTtenbHol nporpammbl 03.03.03 Pagnoduanka n oTHocuTCsl K 6a3oBoi
(obwenpodpeccroHanbHoi) YacTn. OcBanBaetcs Ha 3 Kypce, 5 cemecTp.

Iucumnnania METOObl MATEMATUYECKOW ®U3KKU BxoamnT B NPOGECCNOHANBHBIV LMK
OUCUUNIIVH.

[Nsi OCBOEHUS ANCUMMNANHBI CTYAEHT OONMXEH YBEPEHHO BaAeTb OCHOBaMM MaTeMaTM4yecKoro
aHanuaa, aHanMTU4YeCckoin reoMeTpun, NMHeHom anrebpbl, Teopun anddoepeHunanbHbIX YPaBHEHWA,
MHTErpanbHbIX ypaBHEHWUIA, BAPUALMOHHOrO UCHUCTEHNS.

3HaHu4, nony4yeHHble B pe3dynbTate OCBOEHUA O0aHHOIo Kypca, HGO6XO,EI,VIMbI Onsa ndydeHums Bcex
nocnenyrowmnx oucunnnmH, YNTaembix B |/]HCTI/ITyTe dun3unkun, Takux, kak TeopeTndeckas MexaHuka,
Teopus nond, KeaHToBasa MexaHuka, pa,umoq)msvma N 3NEKTPOHUKA, TepModgnHamumkKa m
cTaTncTmnydeckas cpvlsvn(a nT.mo.

3. KomneteHuuu obyyatoLwierocs, oopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (DOPMUPYIOTCS CNeaytowme KOMNeTEHUNN:

Pacwuucpposka

Lincpp komnereHumu npuobpeTtaemMon KOMNeTeHL N
OK-1 CrMocOBHOCTBIO MCMOMIb30BaThb B MO3HABATENBHOW 1
(0bwWeKynbTypHbIE NnpodoeccrnoHanbHoM oesTenbHoCcT 6a3oBble 3HaHWUS B 06nacTu
KOMMNEeTeHL M) MaTeMaTuKN N €CTECTBEHHbIX HayK
OK-16 CNOCOBHOCTBIO NCMONb30BaTh B MO3HABATENbHON U
(0BwweKynbTypHbIE NPOgECCNOHANbHON AESATENbHOCTM HaBblk paboTbl C MHdbOpPMaLmei
KOMNeTeHLMm) 13 pasnnyHbIX NCTOYHUKOB
MK-1

n HOCTbIO UCMONb30BaTb Bble T ™My

(Tpoecorcnanse  TOCOGH00THO Cronsosars Gasomue reopericore S A1
KOMNeTeHLmm) P P
MK-2 CMOCOBHOCTBIO NMPUMEHSTL HA NMpakTke 6a3oBble NPOECCUOHANbHBbIE
(npodhbeccmoHanbHble HABLIKN P P P
KOMMeTeHuunn)

B pesynbtate 0CBOEHUS ONCUMMNNHBI CTYLEHT:
1. DONXeH 3HaThb:
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3HaTb OCHOBHbIE CBOWCTBA M yMeTb paboTaTtb C TakMmm cneumanbHbiMK OYHKUNSIMU KaK OYHKLM
Beccens, nonumHoMbl Jlexxanapa, npucoeanHeHHbIe NoMHOMBI JlexaHnapa, cgepnyeckmne yHKLNK;
3HaTb OCHOBHbIE TUMbI AMdPPEPEHLMANbHBIX YPaBHEHWIA B YACTHbIX MPOU3BOOHbIX BTOPOro nopsaka
N yMeTb MPUBOANTL 3TN YPaABHEHWNS K KAHOHMYECKOMY BUIY; 3HATb HEKOTOPbIE 3/IEMEHTbI TEOPUM
00606WEeHHbIX OYHKLNIA.

2. DONTXEH yMeTb:
YMETb CTaBUTb KpaeBble 3a4a4v U BnafeTb MeToAaMm peweHns aTux 3anau;
3. 0ONMXeH BnaneTb:

HaBblkamMn paboTbl CO creunanbHbIMU OYHKLMSMM (PyHKUMK Beccens, nonuHoMmbl Jlexanapa,
NpUcoeanHEHHbIE NONMHOMBI JlexaHnapa, cpepryeckne oyHKLMN)

4. NONXEeH JEeMOHCTPMPOBaTb CNOCOOHOCTb M FOTOBHOCTb:

NPUMEHSATb cneumnanbHbie PyHKUMK, Takme Kak pyHkumm beccens, nonnHombl JlexaHapa,
npucoennHeHHble NoNMHOMbI JlexaHapa, cpepuydeckne PyHKLUMN NPU peweHn MaTteMaTnyecknx n
donsnyecknx 3angay.

4. CTpyKTypa u cogepxaHue AUCLUMNINHbI/ Moayns
Obwas TpyooemMKoCTb AMCLMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOHHOrO KOHTPONS AUCLUMMAUHDIL: 3a4eT B 5 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst JOMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTopHON paboTbl N0 AMCLUNIMHE/ MOOYNIO
TemaTnyecknn nnaH gUCLUUNIUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp c';;ﬂg:"al (B yacax) TeK\{(‘:)-'-:Te gi;;PMbl
Monyns P MNpaktu-|Na6opa- P

Nekuun| yeckue | TOpHbIE
3aHATUSA| paboThbl

0 YCTHbI onpoc

1. [Tema 1. A. CneumnanbHble PyHKLNN. 5 1-5 10 8

Tema 2. b. YpasHeHus i YCTHbIA onpoc
2. MaremMaTn4yeckom PuUsnKu. 5 6-8 6 6 0
KoHTponbHas
3 Tema 3. YpasHeHve 5 9-11 6 6 0 |pabora

" [TennonpoBOAHOCTHU

Tema 4. YpaBHeHNs annnnTn4eckoro
4. [Tuna v Kpaesble 3aga4n ons 5 12-13 4 5 0
YPaBHEHWIA 3NIUMTUYECKOro Tuna.

YCTHbIN onpoc

5. [Tema 5. YpaBHeHwue ["enbmronbua. 5 14-16 6 3 0 YCTHbIr onpoc

KoHTponbHas

Tema 6. C. OnemMeHTbl TEOPUN 5 17-18 4 0 0 |pabora

00006LWEHHBIX GOYHKLIWIA.
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoru

0 3avert

Tema . IToroBas goopma KOHTpOns 5 0 0

WNtoro 36 28 0

4.2 CopepxaHume ONCLUUMIUHDI
Tema 1. A. CneumnanbHbie pyHKLMMN.
NeKuunoHHoe 3aHsitne (10 4aca(oB)):

MoHsiTHe o KpaeBbix 3adadvax. 3anada LWrypma-Jinysmnns. CobcTBEHHbIE 3HAYEHWS 1 COOCTBEHHbIE
doyHKumMKM 3a8a4n Wtypma-Tinysunng n nx ceonctea. ®yHkums I'puHa. MeTog NnoCcTpoeHns oyHKUUn
["puHa. Pusnyeckan nHtepnpetaums yHkumm MpuHa. OCHOBHbIE YpaBHEHUS ONS LUANHOPUNYECKMX
doyHKUnin. YpasHeHue beccens. PeweHune ero ona Heuenoro nHgekca. PelweHne ypasHeHUs
Beccens ona uenoro nHpekca. PekyppeHTHoe CooTHOWeHne ans goyHkumm beccens. dyHkunm
Beccens ¢ nonyuenbiMm nHgekcom. dyHkumnm HenmaHa n XaHkens. OpToroHanbHOCTb PYHKLNIA
Beccens. Pan beccens - ®ypbe. YpasHeHue JlexaHngpa. Npoussoaswas yHKUNS U NONUHOMbI
INexaHpopa. PekyppeHTHble COOTHOWEHMS Ans NnonMHOMOoB JlexxaHapa. lNMonnHomel Jlexxanapa kak
peweHns ypasHeHus Jlexxanapa. OptoroHanbHOCTb NonnHOMoB JlexaHapa. Pag JlexaHgpa -
dypbe. MNpucoeanHeHHble PyHKUMK JlexaHapa n ux BbipaxeHne 4yepes npon3BoaHble OT
nonnHomos JlexaHgpa. PeweHune 1-oi BHyTpeHHEN 1 BHEWHeN 3a4a4 AN wapa B cnyvyae
ypaBHeHus Jlannaca. Cchepuyeckue pyHKUnN.

npakTnyeckoe 3aHsitne (8 4aca(os)):

Kpaesble 3apaun. Pewenune 3anaym Wrypma-Jinysunng. 3apaum 1.1 - 1.15 n3 [4]
(http://toig-kazan.narod.ru/education/V/Zad1.pdf). PasnoxeHne gyHKUMiA B psg Mo COBCTBEHHbIM
doyHKumam 3agaqm Wrypma-Nuysmunna. 3agaym 2 - 9 ua [4]. NpueeneHne ypaBHEHNI K
KaHOHu4eckomy Buay. 3agadn 1 ? 8 ua [6]. NpueeneHne ypaBHEHN K KAHOHUYECKOMY BULY U
HaxoXaeHue peleHni ypaBsHeHun. 3agadu 9 - 16 ns [6]. PeweHune 3agaym Kown ypaBHeHWN
mMaTemaTmnyeckon puaunkun. 3agaym ns [6].

Tema 2. b. YpaBHeHUs1 MaTeMaTn4yeckon comsmnku.
JNeKLMoHHoe 3aHsitue (6 4yaca(oB)):

YpaBHeHUs MaTeMaTn4eckoin omaunkin. BapraumnoHHbli npuHUMN B gonanke. BbiBoa BapuaLMoHHbIM
METOA0M YpaBHEHUI A CBODOOOHbBIX 1 BbIHYXAEHHbIX MaNblx NONepeYHbIx konebaHuin CTPyHbl U
MeMbpaHbl. BbiBoa ypaBHEHU CBOBOAHBIX U BbIHYXXAEHHbIX ManblX NPOAONbHbLIX KOnebaHWn TOHKOro
cTepxHs. Knaccudomkaums ypaBHeHUin 2-ro nopsiaka ¢ YacTHbIMU NPOV3BOAHBIMU 1 NPUBELEHNE UX
K KaHOHUYeckomy Bmay. PopMynmpoBka Kpaesblx 3ada4 1 3agayqun Kowwn. CywectsoBaHue un
eONHCTBEHHOCTb pelieHns 1-0i KpaeBol 3aaayn 4ns ypaBHeHUn runepbonuyeckoro tuna. PeweHne
3apa4n Koww ans 6eckoHeYHon CTpyHbl. Pranyeckas nHTepnpeTaumnst pewenus. PeweHne 3anayn
onst cBo6oAHbIX kKonebaHuii 0AHOPOLHON CTPYHbI C 3aKpenneHHbIMU KOHUaMu. CTosiune BOSHbI.
PeweHune 3ana4n ons BbIHy>XOEHHbIX konebaHwil 0AHOPO4HON CTPYHbI. PeweHne 3anayun Kowwn ons
BO/IHOBOrO YpaBHEHWs B MpocTpaHcTBe. PelweHne 3ana4m o cBo60oaHbIX KonebaHusix Kpyrnom
MeMOpaHbl C 3aKPEenEeHHbIMU rpaHnLaMu.

npakTudeckoe 3aHsitne (6 yaca(os)):

YpaBHeHusi konebaHms ¢ 0OHOPOAHBIMM FPaHNYHbIMK ycnoBmaMmn. 3apadn 25 ? 31 n3 [6].
YpaBHeHNS TENNONPOBOAHOCTN C OA4HOPOAHBIMU FpaHNYHbIMK ycnoBmamn 3anadn 32 - 38 u3 [6].
HeonHopoAaHble ypaBHeHNst konebaHuii 1 3a4a4m ¢ HEOAHOPOAHBIMU FPAHNYHBLIMIA YCTIOBUSIMU.
3apaum 39 - 44 n3 [6]. HeogHOpoOHbIE ypaBHEHMS TEMNONPOBOAHOCTM M 3a4a4u C HEOAHOPOAHbIMM
rpaHnYHbIMK YCnoBusiMM Ons HUX 3anayn 45 - 50 13 [6]. YpaBHeHus konebaHuii n
TENNONPOBOAHOCTM ONs NPSMOYronbHbIX obnacten. 3agaum 51, 52, 53, 56,57 u3 [6].

Tema 3. YpaBHeHUe TennonpoBOAHOCTU
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NeKunoHHoe 3aHsitne (6 4yaca(os)):

BblBO4 ypaBHEHWIA TENNONPOBOAHOCTM ONS Tena, cTepxHs. Ouddpyaus rasa B Tpybe. MNocTaHoBka
KpaeBblx 3afa4y v 3a8a4v Koww ong ypaBHeHUI TeNnonpoBogHOCTW. MNpuHUmMn makcumyma u
MUHUMYMa. EQMHCTBEHHOCTb peweHns 1-on Kpaesorn 3agaqn. PeweHne 1-oi kpaesoi 3agadm ans
ypaBHEHNS TENNONPOBOAHOCTM 6€3 UCTOYHUKOB M C UCTOYHUKaMK. MeTon MHTerpanbHbIX
npeobpasoBaHnii Pypbe. 3anaqa Kowwn ans 6eCKoHe4YHOro cTepXHs. PyHkuns MpuHa n ee
domasnyeckas nHtepnpetaums. enbta-goyHkuma Jupaka.

npakTudeckoe 3aHsitne (6 yaca(os)):

YpaBHEHUS SNUNTUYECKOro TMNa Ans NpsiMoyronbHbix obnactei. 3anaymn 54, 55 us [6]. 3apaya
Oupuxne. 3agayn 58 - 64 13 [6]. 3anaya dupwuxne. 3agaym 65 - 69 s [6]. MeTon nHTErpanbHbIX
npeobpaszoBaHuii Pypbe. 3anayum 70 - 74 u3 [6]. MeTon uHTerpanbHbix NpeobpasoBaHnii Pypbe.
3apaum 75 - 80 n3 [6].

Tewma 4. YpaBHeHUs1 9N1MNTUYECKOro TUNa U Kpaesble 3adayv ons ypasHeHUn
aNAMNTUYecKoro Tmna.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

YpaBHeHWS sNnNTUYECKOro TUNa 1 Kpaesble 3aayn ANs ypaBHEHW SNAUNTAYECKOro Tuna.
Teopema eIMHCTBEHHOCTU pelleHns ans 3anad dupwvxne n HeiimaHa. PeweHune 1-0ii BHYTPeHHEN
KpaeBoii 3apayn ans kpyra. @opmyna MNMyaccoHa. O6beMHbIN NOTEHUMAN U ero CBONCTBA.
MoTeHuman NpocToro cnos, ABOMHOro cnosi. Meton noTeHumana pelweHns kpaesblx 3aaady 4ns
yPaBHEHUIA 3NANNTUYECKOrO TUNa.

npakTudeckoe 3aHsitne (5 yaca(os)):

CneumanbHble oyHkumnn. 3agaym 81 - 99 ns [6]. Paabl ®ypbe no cneumanbHbiM PyHKUMSAM. 3a0a4m
100 - 113 u3 [6]. YpaBHeHuns konebaHuii, npusoaswume K ypaesHeHuio beccens. 3apaun 114 ? 117 n3
[6]. YpaBHeHMs konebaHwuiA, npuBoasiwme K ypasHeHuto beccens. 3agayun 118 ? 121 u3 [6].
YpaBHeH/s TennonpoBOAHOCTH, NpMBoAsiLmMe K ypaBHeHuo beccens. 3apgaym 122 ? 125 un3 [6].

Tema 5. YpaBHeHue M'enbMronbua.
JNIeKLMoHHOoe 3aHsitne (6 4yaca(os)):

YpaBHeHue Menbmronbua. CBs3b ypaBHeHMs ["enbMronbla ¢ HEKOTOPbLIMU YpaBHEHNSMU
runepbonuyeckoro n napabonunyeckoro TMnos. Cgeprnyeckn CUMMETPUYECKUE PELLEHNS YPaBHEHMS
enbMronbLa B orpaHnyeHHoin obnactn. CobcTBEHHbIE 3HAYEHUS U COBCTBEHHbIE COYHKLINM
rpaHnyYHoOn 3anaym obwero Bnaa. PasnoxeHns no cobcTBeHHbIM GOyHKUMAM. PasneneHune
NepeMEHHbIX B ypaBHeHMM ["enbMronbLa B LMAVMHAPUYECKNX U CAPEPUHECKNX KOOPAMHATAX.
Cdoepuryeckn CUMMETPUYECKUNE pPELLEHNS ypaBHEHUS [enbMronbLa B 6eckoHe4YHon obnacTtu.
PasnoxeHns B psiibl N0 YaCTHbIM peleHnsM ypaBHeHust MenbMronbLa B 6eckoHe4Hon obnacTtu.

npaktnyeckoe 3aHsitne (3 4yaca(os)):

YpaBHeHNs TENNONPOBOAHOCTH, NpmBoAsiume K ypaBHeHno Beccens. 3agayum 126 ? 130 u3 [6].
3apauu, npusogawme K nonvHomam Jlexangpa. 3agaum 131- 134 u3a [6]. 3apaun, npusogsime K
chepuryeckum cpyHkumam. 3agaym 135 - 141 n3 [6]. YpaBHeHus "enbmronbua. 3agaydn 1 - 10 n3
rn.VII, [7].

Tema 6. C. dneMeHTbl TeOprn 0606LLEHHbIX (PYHKLIMMA.

neKumnoHHoe 3aHsitTne (4 yaca(os)):

OnemeHTbl Teoprmn 0600LEHHBIX PYHKLMIA. BEKTOPHOE NPOCTPAHCTBO 1 NPOCTPAHCTBO
pacnpegeneHuin. enbta-pacnpenenexve Oupaka. duddepeHumposaHue pacnpeneneHui.
LeicTens ¢ pacnpeneneHnsmun. YpasHeHns B ceepTtkax. [MpeobpasoBaHus Jlannaca.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Hone- Bunb! Tpyao- K?))I-tl)'l'p'g:lﬂ
N Paspen Ce- ns CaMOCTOSITe/IbHOM eMKOCTb camoF::To-
OUCLUUIMINHDI MecTp| ceme pabortbl (B ATENbHO
T T HTOB y
cTpa CTYOEHTO acax) pa6oTLl
Tema 1. A.
1
PefuctpaumnoHHbIin HoMep DAEKTPOHHEH
Bl YHUBEPCHTET
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CneuwnanbHble goyHKLMN.

1-5

NOAroToBKa K YCTHOMY OMpocy
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Hepe- Bunbi ) Tpyno- K?)JI-IOTF;)T)IJ::IISI

N Pasnen Ce- | nsa camocCTosITe/IbHOM eMKOCTb| 1o

ANCUunniinHbl MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYZeHTOB yacax) paboTl
Tema 2. b.

5 YpaBHeHUs § 5 | g.g |MOAroTOBKA K YCTHOMY OMpoCy v YCTHbI
mMaremMaTn4yeckom onpoc
dOU3NKN.

3. ;r,g!:HSe'HM e 5 |g.q1 |TOAroTOBKa K KOHTpOnbHOW paboTe v E(;:Tponb-
TEennonpoBogHOCTH pabota
Tema 4.

YpaBHeHus
SNNNNTUYECKOrO

4. [T¥na u kpaesble 5 |{9.13|MOArOTOBKA K yCTHOMY OMpOCy v YCTHbI
3agayv ons onpoc
YpaBHEHWI
SNNNNTUYECKOrO
Tuna.

5. I’SZEH%Hme 5 |{4-16|MORrOTOBKA K YCTHOMY Onpocy v YCTHbI
"enbMronbua. onpoc
Tema 6. C.

ONEeMEHTbI Teopumn NOAroTOBKA K KOHTPONbHOW paboTe KOHTPOTIES

6. 5 |17-18 8 [Hagz
06006LWeHHbIX 6
JOYHKLUNA. pabota
Ntoro 44

5. O6pa3oBareibHble TEXHONOMMU, BK/lloUYasi UHTEPAKTUBHbIE OOPMbI 06yUYeHUs

Kypc nekumii n npakTM4ecKnx 3aHsSTUiA, OpraHn30BaHHbIX MO CTaHAAPTHOW TEXHONOMUN B
NHTEPaKTMBHOM CHOPME C XMBbIM AMANOroM Mexay npenonaBaTenem u ctyneHToM. icnonb3oBaHune
MyNbTUMEONIAHBIX CPeacTB u NHTepHeTa.

6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOss yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUMNIMHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. A. CneumnanbHbie pyHKLMMN.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

PernctpaumoHHbIn Homep
Ctpanuua 10 n3 16.
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MoHsiTHe o KpaeBbix 3adadvax. 3agada Wrypma-Jinysmnnsa. CobCTBEHHbIE 3HAYEHWS N COOCTBEHHbIE
doyHKuumn 3apayu Wrypma-Jinysunng n ux ceoncrea. PyHkums puHa. MeTton nocTpoeHns oyHKUUK
"puHa. Punsnyeckas nHtepnpetaums gyHkumm MpmHa. OCHOBHbIE YPaBHEHUS ONS LMANHOPUYECKNX
doyHKunn. YpasHeHue beccens. PeweHune ero ona Heuenoro nHgekca. PeweHne ypasHeHns beccens
ansa uenoro nHaekca. PekyppeHTHoe cooTHoweHne onsa doyHkuum beccens. dyHkumm beccens ¢
nonyuensiM nHaekcom. dyHkumm Heinmana n XaHkensa. OptoroHanbHOCTb doyHKumnin Beccens. Pag
bBeccens - ®ypbe. YpaBHeHue JlexaHgpa. [Nponssogsawas goyHKUns n nonuHombl Jlexxanapa.
PekyppeHTHble COOTHOWeHWS ang nonMHOMoB JlexaHapa. lNonuHombl JlexxaHapa kak peweHus
ypaBHeHus JlexxaHnapa. OpTtoroHanbHOCTb NonMHOMOB JlexaHgpa. Pag lexangpa - dypbe.
MpuncoennHeHHble PyHKLUMK JlexaHgpa n ux BblpaxeHue Yepes Npon3BoaHble OT NOMHOMOB
INlexanppa. PeweHne 1-o1 BHYTPEHHEN N BHELWHEN 3a4ay ANS Wapa B cnydae ypasHeHus Jlannaca.
Cdpbepunyeckue pyHkUMN.

Tema 2. b. YpaBHeHUsi MaTemaTU4eCckon (hU3UuKK.
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

YpaBHeHus matemaTnyeckon pusnkn. BaprnaumoHHsii npuHumvn B ousvke. BoiBoa BapuaLMOHHbIM
METOA0M YpaBHEHUI CBODOAHbBIX 1 BbIHYXAEHHbIX MaNbiX NONepeYHbIX KonebaHuin CTPyHbl 1
MeMbpaHbl. BbiBoA ypaBHEHU CBOBOAHBIX U BbIHYXXAEHHbBIX ManblX NPOLONbHbIX KOnebaHWi TOHKOro
cTepxHs. Knaccudpukaums ypaBsHeHUin 2-ro nopsaka ¢ YHaCTHbIMY MPOU3BOAHBIMU U NMPUBELEHNE KX K
KaHOHM4eckomy Buay. PopMynmpoBka Kpaesbix 3a4ad 1 3agadm Kowwn. CywectsoBaHue u
eOMHCTBEHHOCTb peleHns 1-0i KpaeBor 3aaayn 4ns ypaBHeHWn runepbonuyeckoro tuna. PeweHne
3apaqn Koww ans 6eckoHeYHon CTpyHbl. Pranyeckas nHTepnpeTaumns peweHus. PeweHve 3anayn
nnst cB060AHbIX KonebaHunii 04HOPOLHOM CTPYHbI C 3aKpenieHHbIMU KoHUamu. CTosiune BOSHbI.
PeweHune 3anayun ons BblHyXAEHHbIX KonebaHwini 0AHOPOLHOW CTPYHbI. PeweHne 3anayun Kown ons
BO/IHOBOrO YpaBHEHWs B MPOCTpaHCcTBe. PelweHre 3ana4m o cBO6OAHbIX KOnebaHusix Kpyrnom
MeMOpaHbl C 3aKPENNEHHbIMU FPaHMLLAMU.

Tema 3. YpaBHeHue TennonpoBOAHOCTU

KOHTponbHas paboTta , NpUMepPHbIE BOMNPOCHI:

Tema 4. YpaBHeHUs1 3NNMNTUYECKOro TUMNAa U KpaeBble 3a8a4v ONs ypaBHEHUA 3NUNTAYECKOro
TMNa.

YCTHbIV ONpOC , NPUMEpPHbIE BOMPOCHI:

YpaBHeHus annnnTU4ecKoro Tmna 1 Kpaesble 3a0a4v Ons ypaBHEHUA aNIUNTUYECKOro Tuna.
Teopema enmHCTBEHHOCTM peweHns ang 3agad dupuxne n Hermana. PelweHne 1-o1 BHyTpeHHeN
KpaeBol 3aaaqn ans kpyra. ®opmyna lNyaccoHa. O6beMHbI NOTEHUMAnN 1 ero ceoicTea. lNoteHunan
NPOCTOro Cnosl, ABONHOro cnos. Meton noteHumMana peweHns Kpaesblx 3a8ay Ang ypaBHEHWN
SNNUNTUYECKOro Tuna.

Tema 5. YpaBHeHue NenbMronbua.
YCTHbIA ONPOC , MPUMEpPHbIE BOMPOCHI:

YDaBHeHI/Ie "enbMronbua. Cesa3b ypaBHEHUA "enbMronbua c HEKOTOPbIMA YpaBHEHNAMU
rmnepﬁonmquKoro " napa6on|/|l-|e0|<oro TUNOB. CcpepmquKM cnMMeTpundeckmne peeHnd ypaBHeEHUA
"enbmronbua B orpaqueHHoM obnactn. CobCTBEHHbIE 3HAYEHUS U COOCTBEHHbIE PyHKLNK
Fp&HI/I‘-IHOI7I 3ana4n obuiero Bnaa. PasnoxeHms no cobCTBEHHbIM PYHKLNAM. PasneneHwne
NnepeMeHHbIX B YpaBHEHUN "enbMronsbua B UMNNHOPUYECKMX U Cpepuyecknx koopanHarax.
CC*)epI/I‘-IGCKI/I CMMMETpunHeckmne peeHnsd ypaBHeHUA enbMronbua B 6eCKoHeYHol obnacTu.
PasnoxeHuns B pAaObl NO YaCTHbLIM peWeHnAM YpaBHEHUA "enbMronbua B 6ECKOHEYHOM 06nacTu.

Tema 6. C. dneMeHTbl TeOpUY 00606LLEHHBIX (PYHKLIUMN.
KOHTponbHas paboTta , NpUMepPHbLIE BONPOCHI:

Utorosas cpopma KOHTpons
3ayerT (B 5 cemecTpe)

[MprMepHbIe BONPOCHI K UTOrOBOW (POPME KOHTPONS
BUNTETbI K 9K3AMEHAM

Bunet 1.

KETPOHHBH
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DOUEHT, K.H. (BoueHT) Javwes P.A.

1. OCHOBHbIE YpaBHEHNS ANs LMMHAPUYECKNX PYHKUMIA. YpaBHeHne beccensi. Pewerne ero ans
Heuenoro nHaekca.

2. BapvauunoHHbIi npyHLMN B on3uke. BoiBoa ypaBHEHNIA CBOOOAHbBIX Y BbIHYXAEHHbIX Manblx
nonepeyHbIx KonebaHuin CTPyHbI.

bunert 2.

1. PeweHue ypaBHeHns Beccens ¢ uenbiM NHOEKCOM.

2. BbiBog ypaBHeHMs konebaHnii MeMbpaHbl.

Bunert 3.
1. PexyppeHTHOe cooTHoweHne ana doyHkumin beccens.
2. BbiBoA ypaBHeHWI cBOOOAHbBIX U BbIHY>X OEHHbBIX MasbIX NPOOOMbHbIX KOnebaHuii TOHKOro CTEPXKHSI.

Buner 4.
1. ®yHKunKn beccens ¢ nonyuensiM nHaekcoMm. PyHkunn HeinmaHa n XaHkens.
2.. DopMynnpoBka KpaeBblx 3aaay Ans ypaBHeHWi runepbonmyeckoro tuna.

Bunert 5.

1. OpTtoroHanbHOCTb (pyHKUMn Beccens. Pan beccena-®ypbe.

2. TeopeMa 0 eANHCTBEHHOCTU peweHns onsa 1-o KpaeBon 3a4adn B Cnydae ypaBHEHNS
rmnepbonnyeckoro Tuna.

Buner 6.

1. YpaBHeHue JlexaHgpa. [Nponssoaswas qyHKLMA 1 nonnHoMbl JlexaHgpa.

2. dopmynunposka n pelweHmne 3anadn Kowwn ona ctpyHbl. Popmyna Janambepa. Puaunyeckas
NHTepnpeTaumns peweHuns.

Bunet 7.

1. PexyppeHTHble COOTHOLWEHNS N5 NonnMHOMOoB Jlexarngpa. [okasaTenbCcTBO TOro, Y10 MOSIMHOMbI
JlexxaHpopa sBns0TCS peweHnamm ypasHeHns Jlexangpa.

2. PeweHne 3apa4m o cBoboOHbIX KonebaHmsx CTPYHbI C 3aKpern/ieHHbIM/A KOHLaMW.

Buner 8.

1. OpTOroHanbHOCTb NOAMHOMOB JlexaHnapa. Psan Jlexangpa-dypbe.

2. PeweHne 3apaym 0 BbIHYXAEHHbIX KonebaHusax CTPYHbl C 3aKPenneHHbIMA 1 He3aKpPeneHHbIMU
KOHLaMW.

Bunert 9.

1. NpucoenuHeHHble oyHKumMK Jlexanaopa. AudodepeHunanbHas n nHTerpanbHas popmbl ons
nonmHomoB Jlexanapa (6e3 BoiBoaa copmyn).

2. PeweHue 3agayn Kowwn ons BONHOBOro ypaBHEHUA B NPOCTPAHCTBE.

Bunet 10.
1. CBeneHns o cchepryeckux oyHKUUSIX.
2. PeweHune 3agaym o cBoboaHbIX KonebaHmsx Kpyrnoin MembpaHbl C 3aKpeneHHbIMY rpaHLamu.

BuneT 11.

1. YpaBHeHus ®peparonoma n BonbTeppa | u 1l poga. CobcTBEHHBIE 3HAYEHNS 1 CODCTBEHHbIE
PYHKLMKN siapa MHTerpanbHOro 04HOPOLHOMO YpaBHEHNS.

2. BbiBog ypaBHeHMs TennonpoBogHocTu. dnddoy3ns rasza B Tpybe.
MNMocTaHoBKa KpaeBsbix 3a4a4y 4N9 ypaBHeHUn napabonmyeckoro tuna.

BuneTt 12.

1. PeweHwne ypasHeHns ®pepnronbma |l pona ¢ BbipoxaeHHbIM a0poM. AnbtepHaTtusa ®pegronbma
(DokasaTenbCTBO 3TOW TEOPEMbI OJ15 YPaBHEHUS C BbIPOXAEHHbIM S4POM).

2. anIHLI,I/II'I MakCnMyMa n MMHMUMMyMma Onsa ypaBHEHUA TENNonpoBoOoHOCTH. TeopeMa 0]
€O0NHCTBEHHOCTU peLlleHn I'IepBOI7I KpaeBOVI 3anaqyn onga ypasHeHuUAa 1ennornposoaHOCTN.

KETPOHHBH
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BuneTt 13.

1. Bropas n TpeTbs TeopeMbl Ppearonbma U [okasatenbCTBO 3TUX TEOPEM OIS YPaBHEHWUI C
BbIPOXOEHHbBIM SIAPOM.

2. PelweHne 1-0i1 KpaeBoi 3agayv Ons ypaBHEHMS TEMNOMNPOBOAHOCTM 63 UCTOYHUKA U C
NCTOYHMKOM.
Bunet 14.

1. Teopema 0 CylecTBoBaHUN U e AMHCTBEHHOCTM peleHns ypasHeHns dpearonsma |l pooa ¢ manbim
napameTpom.

2 Waposble cpyHKLMN.

BuneT 15.
1. CBeneHusi o NpnbnMXeHHbIX MeToAax PeWeHns UHTErPanbHOro YypaBHEHNS.
2. dopmynmposka 1 pelweHne 3anadm Kowm gns CTepXHS B crydae ypaBHEHUS TENNONPOBOAHOCTN.

BuneT 16.

1. ®yHkuma N'puHa (McTovHMKa) B 3ap0a4ve Koww Ons ypaBHeHUs TeNNONpoOBOAHOCTU U ee
domsundeckas nHtepnpetaums. denbta-goyHkumnsa dupaka.

2. OpTtoroHanbHOCTb nonnHoMoB JlexaHapa. Pan Jlexangpa-®Pypbe.

Bunet 17.

1. YpaBHeHMsa annnnTnyeckoro tuna v Kpaesble 3a4a4vn. TeopemMbl eAUHCTBEHHOCTU peweHns 1-oi
BHYTPEHHe kpaesow 3ana4u (3anadyn Qupuxne n Henmana).

2. Knaccudpukauns gnpdpepeHumanbHbiX ypaBHEHUA C YaCTHbIMW NPOM3BOAHBIMU BTOPOro nopsaka
(rMnepbonnyeckmnin TN ypaBHEHNS).

bunert 18.

1. PeweHne 1-o11 kpaeson 3anayu (BHyTpeHHen) ansa kpyra. dopmyna NyaccoHa.

2. Knaccudpukaumsa gupgoepeHumanbHblX YpaBHEHUI C YAaCTHbIMU NPOM3BOAHLIMK BTOPOro nopsaka
(napabonuyeckunii TUN ypaBHEHMS).

Bunet 19.

1. O6bEMHbI NOTEHLMan n ero CBONCTBA.

2. Knaccudpukaums onpgpepeHumanbHbIX ypaBHEHWI C YHaCTHbIMU MPON3BOAHBIMU BTOPOro nopsaka
(anNUNTUYECKNn TUN ypaBHEHUS).

Bunet 20.

1. [oTeHuman NpocToro cnos, ABOMHOro cnos. Metoa noTeHumnana npu peLeHnn Kpaesbix 3a4a.

2. PeweHunsa BHYTPEHHEN M BHEIWHEWN 3a4a4y AN wapa B cnyyae ypaBHeHus Jlannaca.

bunet 21.
1. MoHaTne o kpaeBbIx 3adavax. 3anada Wrypma-Jinysunns.
2. Chepuryecku cMMMETpUYECKE peeHnst ypaBHeHus FenbMronbLa B OrpaHNYeHHon obnacTu.

Bunert 22.

1. CobCTBEHHbIE 3HAYEHUS U COBCTBEHHbIE PyHKUMM 3apayn LLtypma-JinyBmunns n nx cBoncTea.
2 NndbhbepeHumpoBaHue pacnpeneneHui.

Bunet 23.

1. Cdpepuryeckn cuMMeTpudeckne peleHns ypasHeHus Menbmronbua B 6eckoHevHom obnactu.
2. DyHkuma N'puHa. Meton noctpoeHus dpyHkumm ['puHa.

Bunert 24.
1. MeToa nHTerpanbHbix NpeobpasoBaHnii Pypbe.
2. PazpeneHune nepemMeHHbIX B ypaBHeHUM ['enbmronbLa B UMINHAPUYECKUX KOOpANHaTaXx.

Bunet 25.
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1. PazneneHne nepemMeHHbIX B ypaBHeHum ['enbmronbLa B cpepnyeckmnx KoopamHaTax.
2. YpaBHeHus B cBepTkax. lNpeobpasosaHus Jlannaca.

7.1. OcHOBHas nuTteparypa:

1. OneitHuk, O.A. Jlekunn 06 ypaBHEHNSIX C YACTHbIMM NPOM3BOAHbLIMK : y4ebHoe nocobue / O.A.
OneiHuk. - Mocksa : JTabopaTopus 3HaHuin, 2015. - 263 c. - ISBN 978-5-9963-2835-2. - TekcrT :
SNEKTPOHHbIV // NekTpoHHO-6ubnnoteyHas cmuctema 'Jlanb' : [cainT]. - URL:
https://e.lanbook.com/book/70703

2. CO0pHKK 3a4a4 Nno ypaBHEHNSM MaTeMaTU4eckoin omaukn : yuebHoe nocobue / B.C.
Bnannmnpos, B.I. Muxainos, T.B. Muxairnosa, M.W. WabyHuH. - Mocksa : PUSMATIINT, 2016. -
520 c. - ISBN 978-5-9221-1692-3. - TekCT : 3NeKTPOHHbIV // AnekTPOHHO-6MbNnoTeyHas cuctema
‘Nanb' : [canT]. - URL: https://e.lanbook.com/book/104995

3. Po3eHpopH, 9.P. YpaBHeHMs ¢ YacTHbIMK NPOM3BOAHbIMU : y4ebHuk / .P. PoseHpopH, E.C.
Cobonesa, .M. dateea. - Mocksa : PUSMATIINT, 2017. - 336 . - TeKCT : aNEeKTPOHHbINA //
AnekTpoHHO-6ubnnoTeyHas cuctema 'flanp' : [caitT]. - URL: https://e.lanbook.com/book/104991

7.2. lononHutenbHasa nuteparypa:

1. NeTtposckuia, W.I". Jlekummn 06 ypaBHEHNSX C HACTHBIMW NPOU3BOAHbLIMY : y4ebHuK / L.,
MeTtposckuin. - Mocksa : PUSMATIINT, 2009. - 404 c. - TekCT : aNeKTPOHHbIN //
AnekTpoHHO-6ubnnoTeyHas cuctema 'JlaHb' : [caitT]. - URL: https://e.lanbook.com/book/59551

2. bynak, 5.M. CbopHu1k 3apa4 no mateMaTnyeckoi omauke : yiebHoe nocobue / 6.M. Bynak, A.A.
Camapckui, A.H. TnxoHos. - Mocksa : PUSMATJINT, 2004. - 688 c. - TEKCT : aNEeKTPOHHbIN //
AnekTpoHHO-6ubnnoTeyHas cmuctema 'Jlanb' : [cainT]. - URL: https://e.lanbook.com/book/63669

7.3. UHTepHeT-pecypcChbl:

A. b. BanakuH Knaccmnyeckne optoroHanbHble NONNHOMbI -
http://toig-kazan.narod.ru/education/V/minipoly.pdf

A. b. banakuH Tpwu nekuun no Teopun pyHkunin Beccens -
http://www.ksu.ru/f6/bin_files/balakinbessel!34.pdf

H. P. XycHyTAnHOB YpaBHEHNS MateMatnyeckon pmankuy - YpaBHeHne konebaHuii CTpyHbI -
http://www.ksu.ru/f6/docs/met_pos/string.pdf

H. P. XyCHyTOWHOB YpaBHEHMS MaTeMaTnyeckon onamnkm - YpasHeHne TennonpoBogHOCTH -
http://www.ksu.ru/f6/docs/met_pos/heat.pdf

P. A. Davuwes, b. C. HukutnH YpaBHeHns matematundeckon omamkn. COOpHMK 3aday -
http://toig-kazan.narod.ru/education/V/Zad1.pdf

Cant katpenpbl TEOPUM OTHOCUTENBHOCTY U rpasutaumm KOy -
http://old.kpfu.ru/f6/k6/index.php?id=15&idm=5

Caint kadpeapbl TEOPUM OTHOCUTENBHOCTK U rpasuTaunn Ky -
http://toig-kazan.narod.ru/education.htm

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNNAUHbBI(MOOYNS)

OcBoeHune gucunnnuHel "Metoabl MatemMaTn4eCckom QJVIBI/IKI/I" npeanonaraeT NCrnoJib3oBaHNe
cnepyitouero matepumalibHO-TEXHNYECKOro obecneyeHuns:

PernctpaumoHHbIn Homep
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YuyebHo-mMeToanYeckas nutepartypa ans AaHHOW ONCUUMNIMHBI UIMEETCS B HANNYUN B
3NEKTPOHHO-bmbnnoTteyHon cucteme "KnuradoHa", oocTyn K KOTOPOW NPeaoCcTaBneH CTyOeHTaM.
ONeKTPoHHO-bmbnnoTeyHas cuctema "KHuradoHg" peannayet neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWmnTy LMAPOBOro KOHTEHTA Y4€OHO-METOANYECKON NMTepaTypbl Ons By30B C
yCnoBmeMm 06a3aTenbHOro cobntoaeHns aBTOPCKMX U cMexHbIX npae. KHuradorng obecneynsaet
LWMPOKWUIA 3aKOHHbIN OOCTYN K HE06X0AUMbIM anst 06pa3oBaTeNnbLHOro Npouecca n3gaHnsim ¢

MCNONb30BAHNEM NHHOBALIVOHHBIX TEXHONMOTUIA 1 COOTBETCTBYET BCeM TpebosaHMaM Hosbix PIOC
BroO.

YyebHble ayanTopumn aons nposeneHnsa neKUMoHHbIX U NpakTn4eCckKnx 3aHATUN.

Mporpamma coctaeneHa B cootBeTcTBuM ¢ TpeboBaHnsmm GrOC BIO n y4ebHbIM nnaHoM no
HanpasneHuto 03.03.03 "Pagnodounamnka” n npodomnto NnoarotoBkn Pusnka MarHUTHbIX SBIEHWUIA .
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Mporpamma ancumnnuHbl "MeTonbl MaTemaTtnyeckon dusnkun'; 03.03.03 Pagnocusnka; npogeccop, A.H. (npodeccop) banakuH A.B.
DOUEHT, K.H. (BoueHT) Javwes P.A.

AsTop(bl):

BanakuH A.B.

Havnwes P.A.

S 201 __r.
PeueH3eHT(bl):

Monos A.A.

S 201 __r.

PeructpaumnoHHbii Homep 5AE
CtpaHnua 16 n3 16. iis yHlf[

A 5 (1,
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