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Mporpamma ancumnnuHbl "MatemaTnyeckme mogenn"; 27.03.05 NHHoBaTmka; npodeccop, A.H. (npodeccop) AMuHosa A.B.

Mporpammy aucumnnuHbl paspabotan(a)(n) npodeccop, a.H. (Mpodeccop) AMmHoBa A.B. Kacbenpa
Teopuu OTHOCUTENbHOCTU U rpasuTaunn OTaeneHune pmsnku , Asya.Aminova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHuns gucumnnmHbel "MatemaTtunyeckme mogenn” aBnsetcs nay4eHme OOnoNHUTENbHbIX
pasnenoB MatemMaTuku, HeobXxoAnMbIX ANst U3ydeHns (cneumnanbHbiX) GOM3NYEeCcKmX KypCoB.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas oncumnnmHa BktodeHa B pasgen " 51.B.AB.11 OucunnnnHbl (Mogynn)" OCHOBHOW
obpasosatenbHoi nporpammbl 27.03.05 VIHHOBaTMKa U OTHOCMTCS K AUCLUMNANHAM MO BbIOOPY.
OcBauBaetcs Ha 2 kypce, 4 ceMecTp.

ducumnnnuHa HaxoomTcsa B nporpamme 5-ro cemecTpa no npogpunto nogrotosku b2.
MaremaTnyecknin n ecteCTBeHHO-Hay4HbI uukn, wnudgop b.2.61. Ina ocBoeHns oncumnnuHol
HeobxoMMO 3HAaKOMCTBO C KypcoM "MaTemaTuka", KoTopblii BXOAUT B Nporpammy 1-ro, 2-ro n 3-ro
cemMecTpoB. ucumnnnnHa SBNSeTCs OOHOW U3 OCHOBHbIX, HE0BX0AMMA A1S N3YYEHUS BCEX
Jom3N4EeCKNX KypCoB 1 YCMNewHon NpogoeccoHanbHom OesTeNlbHOCTH.

3. KomneTteHuumn obyuatowerocsi, popmMmpyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudpposka
npuobpeTtaemor KOMNETeHUUN

oK-1 CNOCOBHOCTBIO K aBCTPaKTHOMY MbILWIEHNIO, aHaNU3y, CUHTE3Y

CMOCOBHOCTBIO pewartb NPOgECCMOHaNbHbIE 3a4a4n Ha OCHOBE
nctopun n cpunocodun HOBOBBELEHU, MATEMaTUYECKNX
MeTOO0B 1 Modenen onsa ynpasneHns HHoBaunamu,
KOMMbKOTEPHbIX TEXHONOrN B MHHOBALMOHHOW cpepe
crnocobHocTbIo BbibpaTh (paspaboTaTtb) TEXHONOTMIO

nK-1 OCyLEeCTBNeHMs (KoMMepLmann3aumm) pesynbTaTtos Hay4yHoro
nccnenoBaHus (paspaboTtkm)

Lndop komMneTeHUUH

onk-3

B pesynbTate 0CBOGHWUS ANCUMMANHBI CTYOEHT:

NPUMEHSTb OCHOBHbIE METOAbI U MOHSATUS BAPMALMOHHOIO NCYNCNEHUS, MAaTEMATUYECKON (OU3UNKN,
WHTErpanbHbIX YPaBHEHWUA ONS PELWEHNS KOHKPETHBIX (OU3NYECKMX U MAaTEMATUYECKMX 3a4au.

4. CTpyKkTypa 1 cogepxaHve OUCLUNIUHBI MOAyns
Obwas Tpy[0EMKOCTb AUCLIMMIIMHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuL(bl) 216 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 4 ceMecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

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

KETPOHHBH
B_EPCHTET
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Mporpamma ancumnnuHbl "MatemaTnyeckme mogenn"; 27.03.05 NHHoBaTmka; npodeccop, A.H. (npodeccop) AMuHosa A.B.

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyeckun nnaH gUcCUUNAUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepnens UX TPYAOEMKOCTb Tekywiume coopmbl
N .D.VII(\:IIU.VII'IJ"I.IV;I'HbI/ CemecTp|, . - cTpa (B uacax) 3{( omp?ﬁmp
ony Nex ImI'IpaxmqecmeJ1a60parop|-u>|e
u 3aHATUSA paborbl
KOHTpONbHas
] Tema 1. BapraumnoHHoe 4 6 8 0 paboTa
‘[ncumncneHwue. YCTHbIIA ONpocC
5 Tema 2. CneunanbHble 4 6 8 0 YCTHbI OnNpoc
PyHKLNN
Tema 3. YpaBHeHus K(;g;gganaﬂ
3.|MaTematnyeckonm 4 12 18 0 pCTHbm onDoC
dPU3NKN y P
4. Tema 4. NIHTerpanbHble 4 6 8 0 YCTHbI ONpocC
ypaBHeHUS
Tema 5. [luckpeTtHas o
5.|MaTematuka: Teopus 4 6 8 0 yCTHBI ONpoc
rpadpos
Tema . NTorosas 9K3ameH
. 4 0 0 0
doopma KOHTpons
Ntoro 36 50 0

4.2 CopepxaHue JUCLUMNUHDBI
Tema 1. BapmauuoHHoe ncumcneHue.
JNeKuMoHHoe 3aHsitne (6 4yaca(os)):

dyHkumnoHan. Bapunauus coyHkUmMoHana. 9kCTpemMym coyHkLmoHana. Heobxoanmoe ycnosue
akcTpemyma. lMpocTeliwas 3anaya BapraunoHHOro ncuncnenns. YpasHeHue diinepa. O6o6weHns
npocTenwen 3agadn. 3agaya ¢ 3aKkpenneHHbIMA KOHLAaMK B criydae n apryMeHToB. DyHKUNOHaNbI,
3aBucswmne oT PYHKLMIA HECKONTbKMX HE3aBUCKMbIX NepeMeHHblX. Bropas Bapuaumns. Ycnosue
IlexxaHnppa. YcnoeHbln akcTpemyMm. [pocTenwas 3anaya ¢ NoABUXHbIMU KOHLAMN.
N3onepnmeTtpuyeckue 3anayqn. MNMone akctpemaneii. Ycnosue Skobu. LocTtaTo4Hble yCroBms
CUNBbHOMO 1 cnaboro akCTpeMyMoB. VIHBapuaHTHbIN nHTerpan Beliepwrtpacca ? MunbbeprTa.
dyHkuns Berepwtpacca.

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

OkcTpemyM cpyHkUmMoHana. Heobxoanmoe ycnosue akcTpemyma. YpaeHeHue Sitnepa. 3apava ¢
3aKpernneHHbIMM KOHLaMU B Ccriydae n apryMeHToB. PyHKLMOHasbl, 3aBUCSALLNE OT CPYHKUUIA
HECKONbKNX HE3aBMCUMBIX NepeMeHHbIx. BTtopas sapuauus. Ycnosue JlexaHapa. YCnosHbii
aKkcTpemym. [pocTenwas 3agaya ¢ NoABUXHbIMU KOHLAaMK. VI3onepumeTtpuryeckne 3agayu. [one
akcTpemanei. Ycnosme Skobu. [JocTaTtouHble YCNOBUSI CUNBHOMO U cnaboro aKCTPeMyMOB.

Tema 2. CneumnanbHble PyHKLUN
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

CneumanbHble pyHkuun. Linnungpudeckne cpyHkumn. dyHkumm beccens, XaHkensi, Henmana.
PekyppeHTHble cooTHOWeHUS ans goyHkumin beccensa. OpToroHanbHoCTb yHKUMI Beccens, psabl
no doyHkumsam beccens. MonnHombl Jlexxangpa. MNpounssogsiwas pyHKkuns. PekyppeHTHble
COOTHoWeHns. OpToroHanbHOCTb NOAMHOMOB JlexaHgpa. lNpucoeanHeHHble dyHKUMKM JlexaHgpa.
lapoBble 1 cpepuyeckme yHKUUN.

npakTudeckoe 3aHsitne (8 yaca(os)):
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LUnnuHopuyeckue goyHkummn. dyHkummn beccens, XaHkens n HeiimaHa. PekyppeHTHble COOTHOWEHUS
ana goyHkumin beccens. Panbl no dpyHkumsam beccens. lNonvHombl Jlexxangpa. lNponssoasiwas
doyHKUMS. PekyppeHTHble cooTHoweHus. [pucoeanHeHHble doyHkumm Jlexangpa. Waposbie
cgoepuryeckme PyHKLNN.

Tema 3. YpaBHeHUs1 MaTeMaTn4eckon pnsmnku
neKkumnoHHoe 3aHsiTne (12 yaca(os)):

Knaccudumkauns ypaBHeHUn ¢ 4aCTHbIMU NPON3BOLAHbIMU 2-r0 nopsgka. lNpoctenwmve 3anayw,
NpMBOASILME K YPaBHEHUSAM runepbonnyeckoro Tuna. YpaBHeHns cBOOOAHbIX KonebaHWin CTPyHbI,
ypaBHEHWE BbIHYXAEHHbIX KOnebaHui CTpyHbl, ypaBHeHME konebaHnii MeMbpaHbl, ypaBHEHUS
NPOLONbHBIX KonebaHwuin cTepHei 1 cpyH. lNMoctaHoBKa 3aaay MaTeMaTUYeCKon OU3NKK.
["paHnyHble N HavanbHble ycnosus. NoHATME 0 3a4ade, KOPPEKTHO NOCTaBneHHon. Teopema
eaMHCTBEHHOCTM Ans 1-0i kpaesoi 3apnayn. PeweHne 3agaym Kown ans 6€CKOHEYHOR CTPYHbI.
dopmyna Janambepa. YCTONYMBOCTb pPeELIEHNS, ero pusmyeckas uHtepnpetaums. Meton ®dypeoe.
CB0b0oHble NonepeyHble konebaHns CTPYHbl C 3aKPenneHHbIMU KoHuamn. CTosume BOMHbI.
BbiHyXaeHHble konebaHusa KoHeYHow cTpyHbl. Cdoepryeckme BonHbl. @opmyna MNyaccoHa. MeTton
dypbe B 3agavax o0 konebaHmsax membpaHbl. CBoboaHbIE KonebaHWs NPSAMOYroNbHOM MeMbpaHb.
CBoboHble konebaHns Kpyrno membpaHsl. [pocTeliwmne 3anaqun, NPUBOASLME K YPaBHEHNSAM
napabonuyeckoro Tuna. YpasHeHne TennonposonHocTy. udpdpysms rasa B Tpybe. MNocrtaHoBka
KpaeBblx 3afa4 1 3a8a4m Koww onsg ypaBHeHun TennonposogHocTy. 3anada Koww ons
OLlHOMEPHOrOo ypaBHEHNS TENNOMNPOBOAHOCTUN. PYHKUNSA UCTOYHMKA ((PyHOAMEHTaNnbHOe peleHne
ypaBHeHus TennonposofgHocTK). denbta-pyHkumns dupaka. lNoctaHoBKa KpaeBblx 3a4a4 ons
ypaBHeHUn annunTudeckoro Tuna. 3agada dupuxne. 3agadva Heinmana. Teopema egUHCTBEHHOCTHU
peleHns KpaeBblx 3a8ay ANns ypasHeHUA aNannTUYecKoro Tuna. YCTOMYMBOCTb PeLleHns 3aaaqm
Oupuxne. Metoabl peweHuns kpaesblx 3agad. |. Meton coyHkumii ['puHa. ®opmynbl ['puHa, OCHOBHas
nHTerpanbHas oopmyna I'puHa, npuHumMn makcumyma. Meton doyHkumii ['pvHa B 3agade dupuxne
ons ypaesHeHus Jlannaca u lNyaccona. ®PyHkums ['puHa ons nonynpoctpaHcTea. PyHkums puHa
ans wapa. ll. Meton pasgeneHuns nepemeHHblX. Pewerve 3anayn Oupuxne ons npsmMoyronbHuka
metonom ®ypee. lll. MeTon noteHumana. HecobCTBEHHbIE KpaTHblE MHTErpasbl, 3aBUCSLLNE OT
napametpa. O6beMHblil noTeHuman. Jlorapndommnyeckmnin noteHuman. NoteHuman NnpocToro v
nBOMHOro cnos. NpumMeHeHne Teopun NoTeHUMana K peweHno Kpaesbix 3aaay.

npakTnyeckoe 3aHsitne (18 4aca(os)):

Knaccndgomkaums ypaBHeHWIA ¢ YaCTHbIMU NPOM3BOAHBIMU 2-T0 Nopsaka. YpaBHEHUS CBOOOAHbIX
KonebaHuii CTpyHbI, ypaBHEHME BbIHYXAEHHbIX KOnebaHuii CTpyHbI, ypaBHeHWE konebaHui
MeMOpaHbI, ypaBHEHNSI MPOAONbHbIX KonebaHnii cTepXHen n cpyH. Pewenune 3apayun Kowm ans
6eckoHe4yHow cTpyHbl. @opmyna danambepa. Meton ®ypbe. CBoboaHbIE NONEpeYHble KonebaHus
CTPYHbI C 3aKpenneHHbIMK KoHuaMu. CTosyme BoMnHbI. BbiHyXaeHHble konebaHnsi KOHEYHOWR CTPYHDI.
Cdbepuyeckue BonHbl. Popmyna MyaccoHa. MeTton Pypbe B 3ana4ax o konebaHmsx MeMbpaHsbi.
CBoboHble konebaHns NpsiMoyronbHon MembpaHbl. CBOBOAHbIE KONebaHUs Kpyrno MembpaHsbi.
YpaBHeHue TennonpoBoaHocTh. dudodoyaus rasa B Tpybe. 3anaya Koww ons ogHOMEPHOro
ypaBHEHUS TennonpoBoAHOCTU. DYyHKUMSA NCTOYHMKA. denbTa-pyHkunsa Oupaka. 3apaya Oupuxne.
3apada HenmaHa. MeTtoabl pelweHns kpaesbix 3agad. |. Metog doyHkuuin M'puHa. dopmynbl ['puHa,
OCHOBHas nHTerpanbHas popmyna I'puHa, npuHumMn makcumyma. Meton coyHkumii ['pvHa B 3apade
Oupuxne ons ypasHeHus Jlannaca v lNyaccoHa. ®yHkuma ['puHa ons nonynpocTtpaHcTea. @yHKUNS
'puHa ona wapa. Il. MeTtog pasneneHunsa nepemMeHHbIx. PeweHne 3agayn Oupwxne ons
npsimoyronbHuka metonom ®ypee. lll. Meton noteHumana. O6bEMHbIA NOTEHUMAN.
Norapudgomunyeckuii noteHuman. NoteHuman npocToro u ABOMHOro cnos. lNpumeHeHne Teopun
noTeHumMana K peleHuio Kpaesblx 3a4ay.

Tema 4. UHTerpanbHblie ypaBHEeHUA
JNIeKLMOHHOoe 3aHsitne (6 4yaca(os)):

YpasHeHus @pegronbma n Bonbteppa | v 1l ponos. CobCTBEHHbIE 3HAYEHUS 1 COBCTBEHHbIE
OYHKUUN UHTErpanbHOro 04HOPOAHOr0 ypaBHeEHUS. VIHTerpanbHble ypaBHEHUS C BbIPOXOEHHbIM
agpoM. Teopembl Ppenronbma. CylwecTsoBaHNE U €ANHCTBEHHOCTb PELIEHUS YypaBHEHMWS
dpenronbma. CeeneHns 0 NPUBNNXEHHbBIX METOAAX PEWEHNS UHTErpanbHbIX YPaBHEHWIA.

npakTnyeckoe 3aHsitne (8 4aca(os)):
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WHTerpanbHble ypasHeHus BonbTeppa 2-ro pona. VIHTerpanbHbie ypaBHeHns dpenronbma 2-ro
pofa C BbIPOXAEHHbIM 94P0M. PeweHne nHTerpanbHbix ypasHeHuUn BonbTeppa n ®penronbma
METOA0M MocneaoBaTenbHbIX NPUBNMXEHWIA.

Tema 5. [luckpetHasi MaTematuka: Teopus rpachoB
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

O6xoapbl rpacoB. MamMnnbTOHOBLI U DiinepoBbl rpadbl. Teopembl dupaka n Sinepa. Peannsaumns
rpadgpos. Peannsauus rpagpos B R*3. [NnaHapHble rpadobl. Teopema Kypatosckoro. dopmyna
dunnepa n ee cnenctems. [nocko-gBoNCTBEHHbIE rpadobl PackpalumsaHue rpados. Teopembl 0 5 1 4
Kpackax. PackpawmnBaHue BeplwuH, pebep v rpaHeit. OLeHKN packpallmBaeMoCcTy.

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

MoHatue rpadpa. Oprpad, MynbTurpad. Jlemma o pykonoxarusax. Onepaumm Hag rpadamu.
CesisHOCTb rpadgpos. Llenn, MmapwpyTbl, unknbl. CBS3HOCTb, pebepHasi cBS3HOCTb. KOMMOHEHTHI
rpagoa. PacctosiHne B rpadoax. MoHsaTns: panuyc, anameTp, obxsart, OKPY>XEHWE 1N UX CBONCTBA.
3apada kommmsosxepa. Llepeebs 1 neca. dKkBUBaNeHTHble onpeneneHus gepesa. Knaccudpukaumns
nepesbes. CylecTBoBaHNE OCTOBHOIO aepesa. [[aMnnbTOHOBLI U DnepoBbl rpadobl. Peanvsaums
rpadgpos. PackpalwveaHue rpagoos.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATeNIbHOM paboTbl AUCLUMIUHBI (MOLYNSA)

Buabi
N Pasnen CemecT Hepens | camoctositensHon [TpymoeMKOCTb g‘:ﬂ%’:::;?:;gzga
AucumnnuHbl pcemeCTpa paborthbl (B yacax) a60TbI
CTYLEHTOB P
roaroToeka K KOHTpONbHas
KOHTPOSIbHOW 9
Tema 1. BapraunoHHoe 6 P pabota
1. 4 paooTte
ncyncneHne. MOArOTOBKA K
THbIW On
YCTHOMY Onpocy 9 yc onpoc
Tema 2. CneuunanbHble noarotoeka K
2. ) 4 1 THbIA On
PyHKLUNN YCTHOMY Onpocy 8 ye orpoc
noarotoska K
o KOHTpONbHas
Tema 3. YpaBHeHus KOHTPONbHOW 1 pa6oga
3.|Marematn4eckom 4 paborte
doUN3NKn noaroToBka K -
11 THbIN on
YCTHOMY Onpocy ye onpoc
Tema 4. VIHTerpanbHble noarotoBka K o
4, 4 1 THbIW On
ypaBHEHNS YCTHOMY OMpocy 8 ye onpoc
Tema 5. [luckpetHas
5.|matematuka: Teopus 4 ngf;g;osoKﬁ '(() c 18 YCTHbI OnNpocC
rpacpos y y onpocy
Ntoro 94

5. ObpasoBatesibHble TEXHOJIOTUK, BK/TKOYaA UHTEepaKTUBHbIe POpMbl 0OyUeHUs
Kypc nekuuim n npakTnyeckmnx 3aHAaTum

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BapmauuoHHoe ncumcneHue.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

KETPOHHBH
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KOHTponbHas paboTta , npuMepHble Bonpochkl: 1. YpaBHeHne ditnepa. 2. YpaBHeHNe
ounnepa-OcTtporpaackoro. 3. BapnaunoHHasa 3agada ¢ NOABUXHbIMU rpaHULaMy Ans npocTemniero
doyHKUMoHana. 4. BapmaunoHHble 3a0a41 Ha YCNOBHbI 9KCTPEMYM.

YCTHbI ONPOC , MPUMEpPHbIE BOMNPOCHI:

Bonpockl no Teme pasgnena.

Tema 2. CneumnanbHble PyHKLUN

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Bonpochkl no Teme pasgena.

Tema 3. YpaBHeHNs maTematuyeckon cousnku
KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

KOHTpONbHas paboTta , npumMepHbie BONpochkl: 1. YpaBHeHMst konebaHuii, TeNNonpoBOAHOCTU C
OOHOPOLHBLIMU FPaHNYHBIMK yCNoBUSMU. 2. HeoOHOPOAHbIE YpaBHEHMS KOnebaHuii 1
TennonpoBoAHOCTM 3. YpaBHEHME ONs NPSIMOYronbHbIX obnacteit. 4. CneuunanbHble OyHKUNN

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Bonpocbkl no Teme pasgena.

Tema 4. UHTerpanbHble ypaBHEHUA

YCTHbI ONPOC , NPUMEpPHbIE BONPOCHI:

Bonpocbl no Teme pasgena.

Tema 5. [luckpetHasi MaTemaTtuka: Teopus rpachoB
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

Bonpockl no Teme pasnena.

Tema . UToroBasi oopma KOHTpOns

MpuMepHbIEe BONPOCHI K 9K3aMeHYy:
Pasnen: BapmaunoHHOE UCYMCIEHNE.

1. JInHelHOe HOPMUPOBAHHOE NPOCTPAHCTBO.

2. OnpegneneHune doyHkumoHana. HenpepbIBHOCTb, NMMHEAHOCTb (DYHKUMOHANa. SKCTPeEMyM
doyHKUMOHana.

3. Bapwauus cyHkumoHana. Heobxoamnmoe ycnosue akCTpeMyma qoyHKLUMOHana.

4. MNpocCTpaHCTBO HEMpepbIBHbIX PYHKLMIA. SNCUMOH - OKPECTHOCTb U PACCTOSIHME MEXOY TOYKaMU.
5. YpaBHeHue Snepa. dkcTpemanu.

6. OcHOBHas nemMma BapuauMoOHHOr0 UCHYUCNEHNS.

7. YpaBHeHune dninepa-llyaccoHa.

8. YpasHeHue dinnepa-OcTporpanckoro.

9. BapvauunoHHas 3ajada ¢ NoABMXHbIMY rpaHiLaMmn onsg npocTewero gyHkumnoHana. Ycnosums
TpaHCBepCanbHOCTK.

10. 3agaya ¢ NOABMXHbBIMU rpaHnLamMm ons oyHKUMoHana, 3aBnCsLLero oT AByX (yHKLMA OfHOro
He3aBunCcUMOro aprymeHTa. lNone akctpemanei.

11. Ycnosue Akobu. ®yHkums BeepwTpacca. [JoctaTtouHble YCNOBUS aKCTpeEMyMa oyHKLMoHana.
12. BapunaunoHHble 3a4a4m Ha YCNOBHbIA 9KCTPEMYM.
13. MprnoxeHns BapnaunoHHOro MCHUCNEHNS K 3a4a4aM MEXaHUKN 1N PU3UKM.

14. YpaBHeHusi ®pearonbma n Bonbteppa | n |l poga. CobcTBEHHbIE 3HAYEHMS U COOCTBEHHbIE
dOyHKUUKN aapa MHTerpanbHOro 0QHOPOLHOrO YpaBHEHMS.

15. PeweHuve ypaBHeHns dpepnronbma |l poaa ¢ BbIpOXAEHHbIM SOPOM.

16. AnbTepHaTtusa ®penronbma (0oKa3aTeNbCTBO 3TON TEOPEMbI OJ151 YPaBHEHUS C BbIPOXAEHHbIM
AOPOM).

PernctpaunoHHbIn Homep 6
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17. Bropas u Tpetbsa Teopembl Ppenronbma n 4okasarenbCTBO 3TUX TEOPEM A1 YPaBHEHU C
BbIPOXAEHHbIM S4POM.

18. Teopema 0 CcylwecTBOBaHUN U e AMHCTBEHHOCTM peleHns ypasHeHns dpearonsma |l pona c
ManbiM napameTpoM.

19. CeeaeHns 0 NpMBANXEHHbIX METOAAX PELLEHNS MHTErPabHOro ypaBHEHMS.
Paspen: metonbl Marematnyeckom onsnkm

BuneT 1.

1. OCHOBHble ypaBHeHVS ONs UMNMHOPUYEeCKnxX pyHkunin. YpasHeHne beccens. PeweHve ero ong
HeLenoro nHaekca.

2. BapvauunoHHbI npyHUMN B onauke. BoiBoa ypaBHEHWIA CBOOOAHBIX U BbIHYXAEHHbIX MasbiX
nonepeyHbIx KonebaHuin CTPyHbI.

Buner 2.

1. PeweHve ypaBHeHns beccens ¢ uenbiM UHOEKCOM.

2. BbiBog, ypaBHeHuMs konebaHnii MeMbpaHsbi.

Bunert 3.

1. PekyppeHTHOe COooTHOLWeHne ans oyHkumin beccens.

2. BbiBOA, ypaBHEHM CBOOOAHBIX M BbIHYXAEHHBIX ManblX NPOAOMbHbLIX KONeGaHWin TOHKOro
CTEPXHS.

Buner 4.

1. ®yHkuumn beccens ¢ nonyuensbiM nHOekcom. PyHkumMn HenmaHa n XaHkens.

2.. DopMynnpoBKa KpaeBbIxX 3afay AN ypaBHEHWIA rmnepbonmyeckoro tmna.

Buner 5.

1. OpToroHanbHOCTb (PyHKUMIA Beccens. Pag Beccensa-dypbe.

2. Teopema 0 eOINHCTBEHHOCTU peleHuns ans 1-om Kpaeson 3aa4u B CriyYae ypaBHEeHUS
runepbonmyeckoro Tmna.

Buner 6.

1. YpasHeHue Jlexxangpa. [Nponssoasiwas oyHKUNS 1 NonnHoMbl JlexaHapa.

2. dopmynupoBska n peweHune 3apayn Koww ans ctpyHol. @opmyna danambepa. Pursmyeckas
NHTEepnpeTaumns peweHuns.

Bunert 7.

1. PekyppeHTHble COOTHOLWEHNS ans nonuHomos JlexaHapa. [lokasatenbCTBo TOro, YTO NMOAVHOMbI
NexaHpopa sIBNSIOTCS peleHnsiMm ypaBHeHus Jlexanapa.

2. PeweHue 3apaqm o cBOOOAHbIX KONebaHMAX CTPYHbI C 3aKPENNEeHHbIMU KOHLLAMM.

Buner 8.

1. OpToroHanbHocTb nonnHomoB JlexaHapa. Psg JlexaHopa-®dypbe.

2. PelweHne 3aaaqm o BbIHYXAEHHbIX KONebaHNsX CTPYHbI C 3aKPEnEHHbIMUA U HE3aKPEMNEHHbIMY
KOHLLaMu.

Bunert 9.

1. MpucoeauHeHHble dpyHKummn Jlexangpa. duddepeHumanbHas n nHTerpanbHas oopmbl s
nonvHomoB JlexaHapa (6e3 BbiBoga chopmyn).

2. PeweHne 3agayn Koww ons BONHOBOro ypaBHEHMS B MPOCTPaHCTBE.

Bunet 10.
1. CBeneHns o cchepryeckux goyHKUUSIX.
2. PelueHue 3agayv o cBo60OHbIX KOnebaHusax Kpyrnon MembpaHbl ¢ 3aKpenneHHbIMY rpaHuLamu.

BuneTt 11.

1. YpaBHeHusa ®pegronoma v Bonbteppa | u Il poga. CobCTBEHHbIE 3HAYEHNS 1 COBCTBEHHbIE
QOYHKLMM a4pa UHTErpanbHOro 04HOPOAHOMO YPaBHEHMS.
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2. BbiBo4 ypaBHeHMs! TennonpoBoaHocTu. dnddoy3ns rasza B Tpybe.
MocTaHoBKa KpaeBbix 3aay ANs ypaBHeHUn napabonnyeckoro tuna.

Bunet 12.

1. PeweHwne ypaBHeHns dpepnronbma |l pona ¢ BbipoXxaeHHbIM 540poM. AnbTepHaTtuea ®pegronbma
(DokasaTenbCTBO 3TOW TEOPEMbI OJ151 YPABHEHUS C BbIPOXAEHHbLIM SAPOM).

2. MNpuHUMN MakcuMyMa n MUHUMYMa 1S ypaBHEHUS TENNONPOBOAHOCTU. Teopema o
€ONHCTBEHHOCTM PELLEHNS NEPBON KpaeBon 3a4a4n AN ypaBHEHUS TENNONPOBOLHOCTN.
BuneTt 13.

1. Bropas n Tpetbsa Teopembl Ppenronbma n 4okasarenbCTBO 3TUX TEOPEM AN YPaBHEHWUIA C
BbIPOXOEHHbIM S0PO0M.

2. PelweHue 1-oii KpaeBoi 3aaymn 4 ypaBHEHUS TENNONPOBOAHOCTY 6€3 MCTOYHMKA U C
NCTOYHWKOM.

Bunet 14.

1. TeopeMa O cyueCTBOBaHMN N €eOVUHCTBEHHOCTU pelleHns ypaBHEHNSA CDpe,uronbMa Il ponac
ManbiM NapamMeTpomM.

2 lWaposble pyHKLMW.

Bunet 15.
1. CBeLeHunst 0 NpMbNMXeHHbIX METOAAX PEWEHNS MHTErPaNbHOMO YpaBHEHNS.
2. ®opmynmpoBska 1 pelweHne 3agadn Koww ons CTepXHs B cnydae ypaBHEHUS TENNONPOBOAHOCTH.

Bunet 16.

1. ®yHKuma ['puHa (uctovHuka) B 3agade Kowwn ona ypasHeHUs TENNONPOBOAHOCTU U ee
domsnyeckas nHtepnpetaums. enbta-goyHkuma Jupaka.

2. OproroHanbHoCTb nonnHoMoB Jlexanapa. Pan Jlexanapa-dypbe.

Bunet 17.

1. YpaBHEHMS annnnTn4eckoro Tuna v Kpaesble 3agadyn. TeopemMbl €QUHCTBEHHOCTU peweHuns 1-0i
BHYTPEHHeWn kpaeBon 3agayv (3agadun dupuxne n Henmaxa).

2. Knaccugoukaums angogpepeHumanbHblX ypaBHEHWUI C YaCTHbIMI NPOU3BOAHBIMU BTOPOro nopsiaka
(rMnepbonnyeckmnin TUN ypaBHEHNS).

BuneT 18.

1. PeweHune 1-oi kpaesBon 3anaym (BHYTPeHHeR) onsa kpyra. dopmyna yaccoHa.

2. Knaccucpukaums amcpdpepeHumanbHbiX ypaBHEHWI C YacTHLIMM NPOVM3BOAHBIMU BTOPOro nopsaka
(napabonuyeckuii TUN ypaBHEHNS).

Bunet 19.
1. Ob6beMHbIi NOTEHUMAaN U ero CBOMNCTBA.

2. Knaccudpukaums ongpdgpepeHumanbHbiX ypaBHEHWI C HAaCTHbIMU MPOU3BO4HBIMU BTOPOro nopsaka
(3anNUNTUYECKNiA TUN ypaBHEHUS).

Bunet 20.

1. lMoTeHumnan npocToro cnos, ABOMHOro cnos. Meton noTeHumana npy peleHnmn Kpaesblx 3anaq.
2. PeweHuns BHYTPEHHEN 1 BHEILHEN 3a4a4 A1 wapa B cryyae ypaBHeHus Jlannaca.

Bunert 21.
1. MoHaTne o kpaeBbix 3adavax. 3agaya Wrypma-Jinysunns.
2. Chepuyeckn CUMMETPUYECKME PELIEHNS YpaBHEHNS [TenbMronbLa B OrpaHnYeHHoRn obnactu.

Buner 22.
1. CobcTBEHHDBIE 3HAYEHUS U cOBCTBEHHbIE (PyHKUMM 3aaadn Wtypma-SlnyBnnns n nx ceoincTea.
2 NndpbdpbepeHumpoBaHue pacnpeneneHunii.

BuneT 23.
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1. Copepuryeckn cUMMETPUYECKNE PeLleHns ypaBHeHUst FenbMronbLa B 6eckoHevHo obnactu.
2. ®yHkumsa N'puHa. MeTog noctpoeHus goyHkumm [puHa.

Buner 24.
1. MeTton nHTerpanbHbix NpeobpasoBaHuii dypbe.
2. PasneneHune nepeMeHHbIx B ypasHeHUn [ enbmronbLa B LMANHOPUYECKUX KOOpANHATAX.

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

7.1. OcHOoBHas nuTteparypa:

1.A.B.BanakuH. Tpu nekumm no Teopumn chyHkumMin Beccens: YuebHo-MeToONYECKOE NOCOOME.
-KasaHb: KazaHckuin rocynapcTBeHHbl yHuBepcuteT, 2009.-56¢. 31 aks.

2.P.A. Janwes, 65.C.HukntnH. PacyeTHble 3agaHns No MmatemaTuke. YpaBHEHUS MatemMatmnyeckonm
dom3ukmn.-KasaHb, 2005. 188 aks.

3.P.A. Janwes, 6.C.HuknTtunH. YpaBHeHns matematmyeckorn comnankn. COOpHUK 3anad.-KasaHb,
2005. 191 aka.

7.2. [lononHutenbHasa nuteparypa:

1.MeTpoBckuin, ViBaH Meopruesny. Jlekumm 06 ypaBHEHUSIX C HaCTHbIMM Npou3soaHbiMK / U.T.
Metposckun.—Mocksa: duamatnut, 2009.—400 c.

2. ndpbpepeHumanbHble N MHTerpanbHble ypaBHEHWS, BAPMALMOHHOE UCHUCTIEHME B NpUMepax 1
3apadax/ A. b. Bacunbesa, I'. H. Mengegnes, H. A. TuxoHos, T. A. YpasrunbguHa .? N3pnaHve 2-e,
ncnpasneHHoe .? Mocksa : duamatnut, 2005 .7 432 c. : nn. ; 22 cM. ? (Kypc BbiClue MaTemMatmkuy 1
maTtemaTunyeckon omamvkm ; Bein. 10) .? Bubnuorp.: c. 428-429 (28 Ha3B.) .? ISBN 5-9221-0628-7.

3.Bnagnmupos, Bacunuin Cepreesuny. YpaBHeEHNS MaTeMaTU4eckon onanki: y4eb. ans CTyoeHToB
By3oB / B.C. Bnagumnpos, B.B. XapuHos.—2-e n3g., ctep..—Mocksa: PUSMATIINT, 2004.—398
c. 156 akas.

4.Bbynak, bopuc Muxaiinosuy. CO0pHMK 3aaay No Matematuydeckomn pusmke: yueb. nocobue ans
ctyneHToB yH-ToB / B.M. Bynak, A.A. Camapckuin, A.H. TuxoHoB.—4-e n3g., ucnp..—M.:
DPUSMATIINT, 2004.—688 c. 9 aka.

5. TuxoHoB, AHopelt Hukonaesuy. YpaBHeEHMS MateMaTny4eckoi onamnku: y4eb. ons cTyaeHToB
domns.-mart. cneu. yH-toB / A.H. TuxoHos, A.A. Camapckuin; MI'Y nm. M.B. JlomoHocoBa.—7-e
n3n..—Mocksa: 3g-so MIY: Hayka, 2004.—798 c.: un.; 22.—(Knaccunyeckuin yHuBepcuTeTCKui
yuyebHuk / Pen. coset: npea. B.A. CapnosHnunii n ap.).—lpenpioywee n3gadve N 3anucu
83026.—T1penm. ykas.: c. 792-798.—bubnvorp.: c. 791 (19 HasB.).

7.3. UHTEepHeT-pecypcChbl:

3axapos A. B., BapuaumnoHHoe ucuucnenue (djvu, 627 K6, ckadartb). -
http://toig-kazan.narod.ru/education/Ill/Varlsch.djvu

Pecypchbl hnsnko-matematudeckoin bubnmotekn camta EqWorld ? ?Mup matemMaTnyieckmx
ypaBHeHuin? - http://eqworld.ipmnet.ru/ru/library/mathematics.htm

Cant kapenpbl TEOPUMN OTHOCUTENBHOCTU U rpasutaumnm KoY -
http://toig-kazan.narod.ru/education.htm

Cait kadpeapbl TEOPUM OTHOCUTENBHOCTK U rpasuTauun Ky -
http://old.kpfu.ru/f6/k6/index.php?id=1

AnekTpoHHas bubnnoTeka MexaHnKo-MaTeMaTnieckoro doakynbteta MockoBckoro
rocyfapCTBEHHOro yHusepcurerta - http://lib.mexmat.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)
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OcBoeHune agncumnnuHbl "MaTtematumyeckme mogenn" npennonaraeTt UCNONb30BaHWE Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKAOYaeT y4ebHuKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBapU U CRPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme Maparenncrtea "MlaHb" , [OCTYN K KOTOPOW NPenoCTaBeH
ctyneHTam. ObC MN3patenbcta "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[ATENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHoW nMTepartypbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHnm no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "flaHb" obecneunBaeT LOCTYN K HAy4YHOIR, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrmManbHOMy KONMMYECTBY MPOCUIbHbBIX HanpasneHnin ¢
cobnoaeHneM BCEX aBTOPCKUX M CMEXHbIX NPaB.

YyebHble ayanTopun onsi NpoBeaeHNs NEKLMOHHbIX 1 NPAKTUYECKMX 3aHATUIA.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuo 27.03.05 "HHoBaTuka" .
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