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Mporpamma aucumnnuHbl "MeTonbl MaTemaTnyeckon dpusmkun”; 05.03.01 MNeonorusg; noueHT, K.H. (ooueHT) Manees A.A. , anpexkTop
WHCTMTYTa MateMaTuku n MexaHmkum XpamyeHkos M.I".

Mporpammy avcumnavHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Manees A.A. Kadbenpa obuei
reonornm n rmgporeonornn VIHCTUTyT reonormum n HegoTerasoBbiX TEXHONOINN ,
Akhmet.Galeev@kpfu.ru ; MPEKTOp NHCTUTYTa MaTeMaTky U MexaHukm XpamyeHkos M.I".
nmpektopaT MMuM NHCTUTYT Matematumku n mexaHukmn um.H.MN.Jlobayesckoro ,
Maxim.Khramchenkov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

OucumnnnHa B1.B.OM1.2 MeTonbl MateMaTnyeckoin onsnkm HanpaeneHa Ha yrnybneHue 6a3oBoi
MaTeMaTn4ecKol NoAroToBKM CTyAEHTOB, 0byyarowmxcs no Npodousto "rmaporeonorms u
NHXEHepHas reonorms” ¢ y4eToM crneumanbHblx TpeboBaHUii K X NPodoecCroHanbHOM NOAroTOBKE.
OH cnepyet 3a 6a30BbIM KypcoM "Bbicliasi MatemaTtka" n CMHTe3upyeT pasaensi
"OndpdpepeHumanbHoe n UHTerpanbHoe ncyncneHue", "Teopusa PyHKLUMUA KOMMNEKCHOro
nepemeHHoro", "lrapMoHnyeckumin aHanns", "BekTopHbI aHanus3 n aneMeHTbl Teopun nons”,
"ndodoepeHumanbHble ypaBHEHUS C YacTHbIMW NPOM3BOAHBIMKU". O6beanNHEHNE B OOHOM KypCe 9TUX
amcumnnnH obecneyrBaeT eanHyto METOL0NOMMYECKYO OCHOBY U CO34aeT YCNoBUS ANS
KOMMJIEKCHOrO pa3BuUTUSA €CTECTBEHHO-HAYy4YHOro MbllIeHNS CTYOEHTOB, YKpenneHns
3anHTEepPecoBaHHOCTN B MPUMEHEHUN NONYYEHHbIX 3HAHUI N YMEHWNA N OCBOEHUS NOocneayowmx
npuknagHbix gucunnnvH: "duHamMmka nogsemHbix Boa", "MexaHuka rpyHToB", "l"'eokpuonoruns".
Kpome Toro, ato nossonsiet nsbexatb N3NNWHEro Oy6nmpoBaHns B yCnoBusix obwero geguumra
ayOUTOPHbIX y4ebHbIX 4acoB.

2. MecTO AMCUMUNNNHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas ancumnnvHa sknodeHa B pasgen " 51.B.0M.2 OucumnauHbl (MOoynn)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 05.03.01 Neonorust n oTHOCUTCA K 06513aTENBHBIM ANCUUMNIMHAM.
OcBauBaetcs Ha 2, 3 kypcax, 4, 5 cemecTpbl.

OucunnnmHa 61.B.0O 1.2 MeTtoabl Matematnieckon onamkm BXOAMT B BApUaTUBHYIO YacTb
obwenpodcheccroHanbHoro umkna OOl 6akanaspuaTta no HanpaeneHuo noarotoekn 05.03.01
"reonormsa" n ndyvaetcs B 4 n 5 cemectpax. [ns ycnewHoro 0CBOEHUs OUCUMNANHBI Heobxoauma
6a3oBasi NOAroToBKA MO MAaTeMaTUYECKOMY M €CTECTBEHHO-Hay4YHOMY LUuKny: "dunsmka”, "Xumms",
"MaTematuka", "Obwas reonorust". OCBOEHNE OaHHOW ONCUMUNANHBI HEOOX0AUMO ANS U3YyHeHMs
6a30BbIX ANUCUMNIMH NpodPeccnoHanbHoro umkna "AuHammka noa3emMHbix Boa”, "MexaHuka rpyHToB",
""eokpuronorus”, "INpyHTOBEAEHME", "OpraHmnsaumnsa n nnaHMpoBaHNe NHXEHEPHO-reonormMyeckmx um
rMaporeonorn4yeckmx nccnenoBaHnin', 0CBOEHNS MarmcTepcknx Nporpamm reoxmMmmyeckoro,
rMOporeonorn4eckoro N NHXeHepHo-reoIorMyeckoro NPoduns, a Takxe Ang ycnewHom
npogpeccnoHanbHoOm OeaTenbHOCTH.

3. KomneteHuuu obyyatoLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

Pacwucposka

LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU
OK-3 6 o
(OBILEKyNbTYPHbIE CMOCOOHOCTBIO NCNONb30BaTbh OCHOBbI 9KOHOMUYECKMX 3HAHUIA
KOMMETEHLIAN) B Pa3NyHbIX cdoepax XN3HeOoesTeNnbHOCTH
OrK-3 CMOCOBHOCTBIO MCMONb30BaTh B MPOECCMOHANBHOW
(npodpeccunoHanbHble nesATenbHOCTN 6a30Bble 3HAHMS MaTeMaTUKN U eCTECTBEHHbIX
KOMNEeTeHL M) HayK
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
CMOCOBHOCTbIO pewaTtb CTaHOapTHbIE 3aaayn
I'IpOC*JeCCI/IOHa}'IbHOVI OeATeNnbHOCTN Ha OCHOBE

Lncpp komneteHLUN

EI)'IEOK(-;reCCMOHaanbIe NHPOPMaLIMOHHON 1 Bubnunorpadprnyeckoit KynbTypbl ¢
KOMNETEHLIAN) NPUMEHEHNEM MHPOPMAaLIMOHHO-KOMMYHUKALIMOHHbIX

TEXHONOT W 1 C y4eTOM OCHOBHbIX TPpeboBaHWiA
MHCPOPMALIMOHHON 6e30MacHOCTM

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

D TeopeTnveckme oCHOBbl U NPUHLAMbI mMaTeMatn4yeckon noeanmsaumm npoLeccoB ounbTpauunm,
Tenno- n MaccorepeHoca B ropHbIX nopoaax;

[l ocHoBHbIE THMbI oU3nYecKmx Nonein n MaTeMaTMYeckuin annapat, NCNOMb3YyEMbIid ANs UX
onucaHus;

D OCHOBHbIE TUMNbI AndogepeHLmnanbHbiX ypaBHeHMVI C 4aCTHbIM/ NMPON3BOAHbBIMA, NMPUHUNIMbBI NX
Knaccugomkaumm, NnocTaHOBKY OCHOBHbIX KpaeBblX 3a4au;

[l matematnyeckue NPVEMbl HAXOXAEHNS TOYHbIX peweHunin LYYIT;

[ ocHoBbI YnCHEHHBIX METOLO0B NPUBNNXEHHOTO peLleHns KOHKPETHbIX 3a4ay MaTeMaTnyeckoi
pur3uku;

2. DONIXEH yMeTb:

D pewartb pa3inyHbie 3ana4v4un, CBA3aHHble C rpaANEHTOM CKaNApPHOro rnons;

[ BbIMCNSATL NOTOK BEKTOPHOTO MOMS YEPE3 Pa3NNYHbIE MOBEPXHOCTM, MPUMEHSTH TEOPEMY
Maycca-OcTtporpanckoro;

[ BbUMCRSTL OMBEpreHLMIO, POTOP, LMPKYASLIMIO BAOMb 33AaHHOMN IMHIM BEKTOPHOTO MO,
npumeHsTb cpopmyny IMpuHa, CTokca;

[ HaxoouTb TouHble peweHna YUYl onga npoctenwmnx cnyyaes;

[ npumeHsTb UncneHHble MeToabl pewenust LYY ¢ NCNONb30BaHMEM NPOTPAMMHbIX MPOAYKTOB
obLwero v y3kocneunannanpoBaHHOrO Ha3HaYeHUs 4N MOAENNPOBAHMS NPUPOLHbBIX MPOLLECCOB
domnbTpaunm 1 nepeHoca, OLEeHKM 3anacos.

3. 0ONXeH BnageThb:

I peweHnsa TMnosbix 3agady AYYl metonom pasneneHms nepemMeHHbIx;
[ npubnuxenHoro pewenust OYUI YNCAEHHBIMIA METOAAMM C MOMOLLLIO KOMMLIOTEPHBIX MPOTPaMM;

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
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Mporpamma aucumnnuHbl "MeTonbl MaTemaTnyeckon dpusmkun”; 05.03.01 MNeonorusg; noueHT, K.H. (ooueHT) Manees A.A. , anpexkTop
WHCTMTYTa MateMaTuku n MexaHmkum XpamyeHkos M.I".

CnocobeH Mcnonb30BaTh B NPOPEeCCMOHaNbHOM AesATenbHOCTVM 6a30Bble 3HAHMS ECTECTBEHHbIX
HayK, MateMaTuku, MHGOPMATUKN, FTeONOrMYEeCcKUX Hayk ;cnocobeH pelaTb pasnuyHble 3anaqun,
NCronb3yeMble B MaTeMatnyeckom onanke;roToBHOCTb MPUMEHATb YACTIEHHbIE METOLbI PeWeHNs
LYUYIT ¢ ncnonb3oBaHMeM NPOrpaMMHbIX NPOAYKTOB 0OLWEro 1 y3kocneumannanpoBaHHoOro
Ha3Ha4YeHnsa ong MOOENMPOBaHNS MPUPOLHbIX MPOLECCOB OUNbTPALIUN N NepeHoca, OLEHKN
3anacos.

4. CTpyKTypa u cogepxaHve oUCLUNAUHBLI/ MOoayns
Obwas TpyaoemMKOoCTb ANCLMMNANHBI COCTABNSIET 6 3a4eTHbIX(ble) eanHuu(bl) 216 Yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 9K3aMeH B 4 CeMecTpe; 9K3aMeH B 5 cemecTpe.

CyMmMapHOo no ancumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaetcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopouwo" (Xxop.);

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

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

4.1 CTpyKTypa u conepxaHue ayauTopHon paboTbl Mo AucUUnIMHe/ MOLYNIO
TeMaTyeckuii NnaH GUCLUNNHbLI/MOAYNS

Bugabl n yachbl
Pasgen ayauTopHOW paboTbl,
Hepens MX TPYAOEMKOCTb Tekywme coopmbl
NI Mcuannuel - CeMecTheyocrpa (2 wacax) Yormpans
Nekumu MpakTnueckuelabopartopHbie
3aHATUA pa601b|

Tema 1.

["apmMoHMyeckui

aHanus. iHTterpanbHble

npeobpasoBaHus.

MNpsimoe n obpatHoe MNucbMeHHas
1.|npeobpasoBaHune 4 1-4 8 0 10 paboTta

®dypbe, Jlannaca.

MNpumeHeHune

NHTErpanbHbIX

npeobpasoBaHuii K

peleHnto ypaBHEHUI.

Tema 2. KpaTHble
5 [KPVBONMUHENHbIE U 4 5.8 8 0 8 g;gg:"aeHHaﬂ

NOBEPXHOCTHbIE

NHTerpansbl

Tema 3. BekTOpHbIiA

aHanus. CkanspHble n Eggg?g”b"'aﬂ

BEKTOPHbIE MNONS B
3. nprpone. OCHOBHBIE 4 9-10 8 0 8 gl:ggTMaeHHaﬂ

TEOPEMbI N MOHATUSA

Teopun nNons.
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 4. [NocTaHoBka
OCHOBHbIX 3a,4a4
mareMaTnyeckom

4 oun3aukun. MNoHaTns n 4
‘[Knaccugomnkauuns
andpgoepeHumnanbHbix
ypaBHEHWA C YaCTHbIMU
NPON3BOAHbIMU.

Tema 5. ToyHble
METOLbl PeweHmns
AOY4ll. Meton lNMncbMmeHHas
5.|pasneneHus 5 1-9 8 0 12 paboTta
nepemeHHbIx. Metoabl
NHTErpanbHbIX
npeobpasoBaHuii.

Tema 6. MNMpunbnuxeHHble
MeToAbl peweHns 3anad
mareMaTnyeckomn
puaunkn. CeTouHble
mMeTonbl.
CneunannanpoBaHHble
nporpammHble cpeacTsa
6. AN MoJOenMpoBaHus 5 10-18 6 0 10
dounbTpaumn n
MexXaHn4ecKux
hedopMaLnm ropHbix
nopoa.

NMucbMeHHas
11-13 4 0 10 paboTta

KoHTponbHas
paboTta
[MncbmeHHas
paboTta

Tema . NTorosas Dk3ameH

" |dopma KoHTpONA

Tema . Torosas OK3aMeH
" |doopma KOHTpONSA 5 0 0 0

WNtoro 42 0 58

4.2 CopepxaHvue oUCLUMNUHbBI

Tema 1. FapmoHnueckum aHanu3. UHTerpanbHble npeobpa3soBaHus. Mpsimoe n obpatHoe
npeobpa3oBaHue dypbe, Jlannaca. MpuMeHeHWe MHTerpanbHbIX NpeobpasoBaHUM K
peLlueHuio ypasHeHUN.

NeKUuMoHHoe 3aHsiThe (8 yaca(os)):

OpToroHasnbHble CUCTEMbI (PYHKLMIA. Paabl Dypbe 1 koadbguumneHTsl Dypbe 4na oyHKUWIA ¢
nepuonom 2[. Psip ®ypbe Ans doyHKUMI ¢ NPOU3BONLHLIM NEPUofoM. Psaa dypbe B
TPUrOHOMETPUYECKOI 1 KOMMNEKCHOM doopmax. PasnoxeHuve B psan ®ypbe HYETHbIX Y HEYETHbIX
hyHKUMiA. PasznoxeHue B psa Pypbe Henepuoamyeckmx yHKLUMiA. YeTHoe 1 HevyeTHoe
NPOLONXeHNe PyHKLIMIA 3a Npelenbl 3a4aHHOro oTpeska. lapMoHVKU. YMCNeHHbI cnekTpanbHbIi
aHanua. LInknmyHocTb B reonoruu.

naboparopHas pabora (10 yaca(oB)):

KETPOHHBH
B_EPCHTET
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WHCTMTYTa MateMaTuku n MexaHmkum XpamyeHkos M.I".

TpuroHomeTtpuyeckne psagbl Pypbe, HaxoxaeHe koadpguuneHTos NHTerpan dypbe.
MpeobpasoeaHne dypbe. Popmyna obpaueHus. CeoricTea npeobpasosaHus Pypbe.llpakTuieckuit
rapMOHNYeCKMiA aHann3. AMNANTYOHbIA 1 d0a30BbI CnekTp TabnuyHoin dyHkumn.MpeobpasoBaHue
INannaca. PeweHve ondpdgoepeHumanbHbIX ypaBHEHUI OnepaLyiOHHbIM METOOM.

Tema 2. KpaTHble KpUBONMHENHbIE U MOBEPXHOCTHbIE UHTErpasnbl
NeKLuMoHHoe 3aHsiThe (8 yaca(os)):

["eoMeTpryeckuin n Pusn4ecknin CMbiCn BONHOMO MHTerpana. BeluncneHve oBOMHOIO UHTErpana
cBefeHMneM ABOMHOIo NHTerpana K NnoBTOPHOMY UHTerpany. 3aMmeHa nepemMeHHbIX B BOVNHOM
nHTerpane. slkobnaH npeobpazoBaHusl.

naboparopHas pabora (8 4aca(oB)):

KpatHble nHterpansl. CBefeHne KpaTHOro nHTerpana Kk noBToOpHoMy. KpMBONMHENHbIE UHTErpansbl.
Wx cBoictBa u BbluncneHne. [NoBepxHOCTHbIe MHTerpansl Vix CBOMNCTBA M BblYUCNEHME.

Tema 3. BeKTOpHbI aHanu3. CKansipHble U BeKTOpHbie Nnoss B npupoae. OCHOBHble TEOPEMbI
1 MOHSATUS TEOPUU MONS.

JIeKLMOHHOe 3aHsiTue (8 yaca(oB)):

BekTopHble NMHMK. [TOTOK BEKTOPHOrO Nons 4epes noBepxHocTb. [dueepreHuuns. Teopema
OcTporpagnckoro-laycca. Potop BektopHoro nons. Teopema Ctokca. CneumnanbHble BUAb
BEKTOPHbIX MOneMn.

naboparopHas pabora (8 4aca(oB)):

['panoveHT ckanspHoro nons. [lueepreHums 1 poTop BEKTOPHOro nons. BoluncnerHne
IngpgoepeHLmanbHbIX OnepaTtopoB Teopun Nons. BoldncneHne notoka BEKTOPHOro nons yepes
3aMKHYTYIO NOBEPXHOCTHOCTb C NpMMeHeHneM Teopemsl Maycca-Octporpanckoro. @opmyna Ctokca.
BbluncneHvne umpkynsaunm BeKTOPHOrO rnons no 3aMKHyTOMY

Tema 4. MocTaHOBKa OCHOBHbIX 3aay MmateMatuueckon consuku. MoHsaTuA u Knaccudpmkaums
A cpepeHumnanbHbIX ypaBHEHUIN C YAaCTHLIMU NPOU3BO4HbLIMM.

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

HayvanbHble n rpaHnyHble ycnosus. [oHATNE KpaeBon 3anayu. [loctaHoBKa Kpaesbix 3a4ad
MaremaTnyeckom omamkm. KoppekTHOCTb NOCTaHOBKU KpPaeBbix 3a4a4 MaTeMaTtnyeckon pmsmku.
naboparopHas paborta (10 yaca(oB)):

dusnyeckne 3agayn, Npusoasme K andpdoepeHumanbHbiM YpaBHEHNS B YACTHbBIX MPOU3BOAHbIX.
KonebartenbHble npoLecchl, TENNONPOBOAHOCTb U ANddy3uns, cTaumoHapHble
npoueccol.Knaccndpukaums nMHenHbIX ypaBHEHNA B YACTHbBIX NPOU3BOAHbIX BTOPOro nopsaaka v
npusefeHne Nx K KAHOHNYeCKOMy Buay. XapakTepucTn4eckoe ypaBHEHNe.

Tema 5. TouHble MeToabl pewieHns OYUll. Meton pa3neneHus nepemeHHbIX. Metoabl
MHTerpanbHbIX Npeobpa3oBaHUNA.

neKuMnoHHoe 3aHsiTne (8 yaca(os)):

Teopema CTekioBa 0 pasnoxXeHuy no NoMHON, OPTOroHanbHoOM cucteme doyHkumin. CBoboaHbIe
KonebaHnst Ha orpaHNYeHHOM UHTepBane. FapMoHUKK. BbiHyXaeHHble konebaHus. MMnynbcHas
peakumns CUCTEMbl Ha COCPeLOoTO4YEHHOE BO3OYX AeHNe

naboparopHas pabora (12 yaca(oB)):

AHanutnyeckmne MeTodbl peweHns gudgepeHumnanbHbiX YPaBHEHNA C YACTHBIMU NPOU3BOLAHbIMY.
MeTton pasneneHns nepeMeHHbIX.

Tema 6. MpubnmxeHHbIe METOObI PELLEHUS 3aaa4y MatemaTtndeckon ousnku. CeTtouHble
MeTtoabl. CneumanmanpoBaHHble NPOrpaMmmHblie CpeacTBa ons MoaenupoBaHus chunbTpaummn
N MexaHn4eckux gedoopmaLumi ropHbixX Nopoa.

JIeKLMOHHOe 3aHsitne (6 4aca(oB)):

YpaBHeHuns napabonnyeckoro Tuna. YpaBHeHUs TENNONPOBOAHOCTM U ANAPY3nN B OrpaHNYEHHbIX
obnactsx. 3afaym o0 pacnpocTpaHeHun Tenna u andodyann BewecTsa.

naboparopHas pabora (10 4yaca(oB)):

YucneHHble METOObl PeweHns 3aaady MmatemMaTnyeckom punamkm: KOHEYHO-Pa3HOCTHLIE CXEMbI

pelWeHns KpaeBon 3aaaqn ons ypaBHeHus MNyaccoHa, KOHEYHO-Pa3HOCTHBIE SIBHLIE U HESIBHbIE
CXEMbl peleHns 3a8a4y 415 BOHOBOrO YpPaBHEHWS 1 ypaBHEHWS TEMONPOBOAHOCTM.

KTPOHHEBH
B_EPCHTET
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

CtpaHnua 8 ns 16.

Buabl
Pasnen Cemectp Hepnens | camoctositensHon [TpymoeMKoCTb gﬂ%ﬁ:;ﬁ?:;ﬁﬁg;
AucumnnuHel cemecTpa paborthbl (B yacax) pa6oTbl
CTYyAOEeHTOB
Tema 1.
["apMoHMyeckui
aHanus. ViHterpanbHble
npeobpasoBaHus.
Mpsimoe n obpatHoe noaroToeka K
.InpeobpazoBaHue 4 1-4  |MUCbMeHHON 12 “”ngeHHaﬂ
dypbe, lannaca. pabote pabora
MNpumeHeHne
NHTErpasnbHbIX
npeobpasoBaHuii K
peLleHnio ypaBHEeHUN.
Tema 2. KpgTHble OAroTOBKA K
|KpvBONMHEAHbBIE 1 4 5.8 |mcbMenHob 12 NMCbMeEHHas
MOBEPXHOCTHbIE pabore paboTta
NHTEerpansl
Tema 3. BekTOpHbIit noarortoBeka K KOHTPONbHAS
aHanuna. CkanspHble n KOHTPOJIbHOW 5 pa6ora
BEKTOPHbIE NONS B 4 9.10 [P200TE
‘Inpupone. OCHOBHbIE NnoaroToBka K
TeopeMbl N NOHATUA NMNCbMEHHOMN 5 NCbMEeHHaA
Teopum nons. pa6oTte pabota
Tema 4. lNocTtaHoska
OCHOBHbIX 33424
MaTeMaTnyeckomn
Goun3nku. MNoHATHS 1 4 11-13 EE?LEE%BHK:MK 10 NMCbMEHHas
‘Iknaccmgoukaums aboTe paboTta
andpgoepeHumnanbHbix P
YPaBHEHWU C YaCTHbIMM
NPON3BOAHbIMU.
Tema 5. ToyHble
METOLbl peweHns
AY4rl. Meton noAroToBKa K nVCLMEHHAS
.|pasneneHuns 5 1-9  [NMCbMeHHON 4 6oTa
nepeMeHHbIx. MeToabl pabote pa
NHTErpasnbHbIX
npeobpa3oBaHuii.
PervucrpaumnoHHbii Homep 347217 OAEKTPOHHEBEH
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Buabi
N Pasnen Cemect Hepens | camocTtositenbHon [TpyAoeMKoCTb :;‘:g::y;?:;gzga
JOuCLMNANHDI Pcemectpa pa6oTb (B yacax) a6oTbl
CTYLEHTOB P
Tema 6. MpubnunxeHHbie
MeTOoLbl peweHns 3anad
MatemaTmnyeckoun noarotoBka 1< KOHTpONbHAS
gom3nkun. CeToyHble KOHTPOJTbHOW 3
paboTta
MeTOoLbl. pabote
CneunanmsnpoBaHHble
nporpamMMHbi B
g.|\POTPAMMHBIC CPEACTBA| 5 | 10.1g
Ons MogenMpoBaHus
donbTpaumn n
MeXaHNn4eckmnx noaroToBka K
. - NUCbMeHHas
neopmaunin ropHbIX NUCbMEHHON 2 agm: a
nopoa. paboTe P
NToro 53

5. O6bpasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Nekunn, MynbTUMENAHbIE NPE3eHTaUMmW, CEMMHApPbI, 3NEKTPOHHbIE 06pa3oBaTenbHbIE PECYPCHI,
nabopaTtopHble 3aHSATUS, NpakTuyeckme paboTbl, CepBUCHI 1 pecypcbl IHTepHeTa, TexHonornm
NPEKTHOro 0by4yeHunsl, MHPOPMALMOHHO-KOMMYHUKALIMOHHbIE TEXHONOTMKN, MHTePaKTUBHbIE
TEXHONOTUMN.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. FapmoHnuyeckun aHanu3. UHTerpanbHble npeobpa3soBaHus. Mpsimoe n obpatHoe
npeobpa3oBaHue dypbe, Jlannaca. NMpuMeHeHWe MHTerpanbHbIX Npeobpa3oBaHUM K peLleHUto
ypaBHEHUN.

nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

TpuroHomeTtpunyeckne psaabl Pypbe, HaxoxXaeHme KkoadhdpnumneHTos HTerpan dypbe.
MpeobpaszoBaHne Pypbe. Popmyna obpaieHns. Ceoitctea npeobpasoBaHus dypbe.lMpakTnyeckuit
rapMOHUYECKNiA aHann3. AMNIMTYAHbIA U 0A30BbIA CNEKTP TabnmyHoin dyHkumKn.MpeobpasoBaHue
Nannaca. PeweHne onddgepeHumanbHbiX ypaBHEHWIA ONepaLmOHHbIM METOOOM.

Tema 2. KpaTHble KpUBONIMHENHbIE U MOBEPXHOCTHbIE UHTErparnbl
nMcbMeHHasi paboTa , NpUMepHbIE BONPOCHI:

KpatHble nHTerpanel. CBeieHne KpaTHOro nHTerpana k noBTopHoMy. KpnBonunHeiHble MHTerpansi.
Wx cBoiicTBa U BbluncneHme. [NoBepXHOCTHbIE MHTerpanbl Vix CBOMCTBA U BblYMCTIEHNE.

Tema 3. BekTopHbIn aHanu3. CkansipHblie U BeKTOpHble nons B npupone. OCHOBHbIe TeoOpeMbl U
NMOHSATUSA TeOpUU NONS.

KOHTpoONbHas paboTta , NpUMepHbIE BONPOCHI:

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

"paaneHT ckansipHoro nons. JmBepreHumst 1 poTop BEKTOPHOro nons. BeluncneHne
nndpdoepeHLmanbHbix onepaTopos Teopumn Nons. BeldncneHne notoka BEKTOPHOMO Nons Yepes
3aMKHYTYIO MOBEPXHOCTHOCTb C MpUMeHeHMeM TeopeMbl Maycca-OcTporpanckoro. @opmyna Crtokca.
BblumcneHve LmpKynsaumm BEKTOPHOMO Monsi Mo 3aMKHYTOMY KOHTYpY.

Tema 4. lNoctaHOBKa OCHOBHbIX 3aga4y Matematudyeckon omauku. NoHATUA N Knaccudpmukaums
andocpepeHUmanbHbIX ypaBHEHUNA C YaCTHbIMU MPOU3BOAHbIMU.

NMMCbMEHHasA pa60Ta , NPUMEpPHbIE BOMPOCHI:

PernctpaunoHHbin Homep 347217
CtpaHnua 9 n3 16.
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dunsnyeckmne 3agayn, NprBoaAWME K AnddpepeHUmnanbHbIM ypaBHEHUS B YACTHbIX MPOU3BOAHbIX.
KonebatenbHble npouecchl, TENNONPOBOAHOCTb U ANddy3uns, cTaumoHapHble
npoueccobl.Knaccngukaums nMHenHbIX ypaBHEHWUA B YaCTHbIX NPOM3BOAHbBIX BTOPOro Nopsiaka v
NpMBeAEHNE MX K KAHOHNYECKOMY BMAay. XapakTepUCTUYECKOE YPaBHEHNE.

Tema 5. TouHble MeToabl pewieHnsa OYUll. Meton pa3neneHusi nepemeHHbIX. Metoabl
MHTEerpanbHbIX Npeobpa3oBaHUN.

nMcbMeHHas paboTa , NpYMepHble BOMPOCHI:

AHanutnyeckme MeToabl peweHns angdepeHumnanbHbiX yPaBHEHNA C YHACTHLIMU MPOU3BOLHBIMU.
MeTon pasneneHnsi NnepeMeHHbIX.

Tema 6. MpubnnxeHHble MeTOAbI peLleHus 3a8a4 matemaTndeckon couanku. CeTouHble
MeToabl. CrneunanM3anpoBaHHble NporpaMMHble CpeAcTBa sl MO4eNUpPoBaHUS oUNbTPaLLUK U
MeXxaHuuYeckux aedpopmaLi ropHbIX Nopoga.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

nMcbMeHHas paboTa , NpPYMepHble BONPOCHI:

YucneHHble METOAbI pelleHns 3a0a4 MaTeMaTtnyeckom UsnKmn: KOHeYHO-Pas3HOCTHbIE CXEMb
peleHns KpaeBon 3aaaqn ons ypaBHeHus MNyaccoHa, KOHEYHO-Pa3HOCTHBIE SIBHLIE 1 HESIBHbIE
CXEMbl peleHns 3a8ay Ans BOHOBOrO YPaBHEHWS 1 ypPaBHEHWS TEMONPOBOAHOCTM.

Tema . UToroesasi popma KOHTpons
Tema . UTorosas doopma KOHTpons

[MprMepHble BOMPOCHI K 9K3aMeHy:
Tembl nabopaTtopHbIx PpaboT 1 NPaKTUYECKUX 3aHATUIA
1. TpuroHometpuyeckne psaabl Pypbe, HAXOXOeHne KoadrUNeHToB Dypbe.

2. NHterpan ®ypobe. NpeobpasosaHne Pypbe. Popmyna obpaleHns. CBocTBa Npeobpa3oBaHus
dypbe.

3. MNpakTnyeckunin rapMoHNYecKnii aHanu3. AMAANTYOHbIA U 0a30BbIA CNEKTP TabNNYHON PYHKLNN.

4. Npeobpa3soBaHue Jlannaca. Pewenne onddepeHumanbHbix ypaBHEHWIA OnepaLOHHbIM
METOLOM.

5. KpatHble uHterpansl. CBegeHne KpaTHOro nHTerpana k noBTOPHOMY.
6. KpuBonuHenHble nHTerpanbl. Vix cBoncTea v BblYUCEHNE.
7. lNoBepxHOCTHble MHTerpanbl Vix CBONCTBA U BblMUCIEHME.

8. 'paguneHT ckanspHoro nons. JusepreHuns n potop BEKTOPHOro nons. BeluncneHune
andpdpepeHumnanbHbiX ornepaTtopoB Teopun Nnons.

9. BbluncneHne notToka BEKTOPHOMO NOs Yepes 3aMKHYTYIO NOBEPXHOCTHOCTb C MPUMEHEHNEM
Teopembl ["aycca-OcTporpanckoro.

10. ®opmyna Ctokca. BolumcneHvne umpkynaumm BEKTOPHOMO MOMst MO 3aMKHYTOMY KOHTYPY.

11. ®duanyeckre 3anaym, NpuBoasLMe K AnPEeEPEHUMNaNbHbIM YPaBHEHNS B YACTHbIX
npoun3BoHbIX. KonebatenbHble NpoLecchl, TENIONPOBOAHOCTL U ANGY3NS, CTauMOHAPHbIE
npoLecchl.

12. Knaccmqaleaum NIMHENHbIX ypaBHeHvu7| B HAaCTHbIX MPON3BOAHbIX BTOPOIro nopsnka um
npueegeHmne nx K KaHOHN4eCkKomy s ay. XapaKTepVICTI/I‘-IeCKOE ypaBHEHNE.

13. AHanuTnyeckrne MeToabl peweHns ongodepeHUmanbHblX YpaBHEHWUIA C YaCTHBIMA
npoun3soaHbIMA. MeTon pa3aeneHnst NePEMEHHbIX.

14. YncneHHble MeToabl peweHnsa 3anad mMaTeMaTtn4eckom JOU3NKWN: KOHEYHO-PA3HOCTHbIE CXEMb
peweHunsa Kpae|30|7| 3adaqyn onga ypaBsHeHUA nyaCCOHa, KOHEYHO-Pa3HOCTHbIE ABHblE N HEABHbIE
CXeMbl pelweHnsa 3anad onsa Bo1HOBOro ypaBHEHUA N ypaBHEHWA TENIoNnpoBOAHOCTHN.

CAMOCTOATENBbHAA PABOTA CTYOEHTOB (CPC) BkntoyaeT cneaytowme suabl paboT:
- U3y4YeHne TeoPEeTNYeCcKoro NeKUMOHHOro MaTepmana;

- NnpopaboTka TeopeTMYeckoro Matepuana (KOHCNeKTbl NeKUWii, OCHOBHAs U OOMNOAHUTENbHAS
nutepartypa);
- KameparnbHas 0bpaboTka pe3ynbTaToB N1abopaTopHbIX MCCeaoBaHNIA
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- NOOroToBkKa K Tectam, KoOnJiokBnymam n ceMmnHapam.

Bonpochkl kK KOHTPONbHBIM paboTam
(MPOMEXyYTOYHbIE TECTbI)

1. KomnnekcHble yncna. ®opMbl 3anmncu KOMMNIEKCHbIX Ynucen. Paabl B KOMMIEKCHOW NAOCKOCTMW.

2. ['vnepbonnyeckme OyHKLMM N X OCHOBHbIE CBOCTBA.

3. OpToroHanbHble cucteMbl PyHKUNUA. OPTOHOPMUPOBAHHOCTb M NONHOTA CUCTEM (PYHKLIMIA.

4. TpuroHometpudeckne psaabl. Pan dypbe. Teopema Oupuxne. KoagpgomumeHTbl Dypbe.

5. Pan ®dypbe ons oyHKUMM C NPOU3BOSIbHBIM NepnoaoM. PasnnyHble oopMbl 3anmcu psnos gypbe.

6. Psobl ®ypbe Ons YETHBIX M HEYETHbIX PYHKUMIA. YeTHOE 1 HEYETHOE NPOAOMIKEHNE CPYHKLNIA,
3a4aHHbIX HE OTpe3ke.

7. FapMOHMKK. HrcneHHbI crniekTpanbHblil aHann3a. LinknuyHocTb B reonoruu.
8. Ninterpan ®dypbe. KomnnekcHas popma nHterpana dypbe.

9. MHTerpanbHble npeobpa3oBaHust. Aapo npeobpasosaHus. Mpsmoe n obpaTHoe NpeobpasoBaHms
dypbe. Mogynb cnekTpanbHON yHKLMN.

10. CuHyc- 1 kocuHyc- npeobpasosaHna Pypoe. ColicTBa NpeobpasosaHns Pypbe.
11. Teopema o ceepTke. [NpeobpasoBaHne Pypbe CBEPTKM GOYHKLNIA.

12. MprnoxeHune MHTerpanbHOro NpeobpasoBaHns K peweHnio AndogepeHumnanbHbIX
NHTErpanbHbIX YPaBHEHWIA.

13. ViHTerpanbHoe npeobpasosaHue Jlannaca. CeoicTea npeobpasdosaHus Nlannaca. OTbickaHune
OpUrMHaNoOB No Ux N306paxxeHusMm.

14. Obwas cxema npuMeHeHns Nnpeobpa3oBaHns Jlannaca K pelweHunto amggepeHLmanbHbix
ypaBHEHUI.

15. I1BoiHOM UHTerpan. Ero oCHOBHble CBOMCTBA U MPUIIOXEHUS.

16. MeTobl BblHMCNEHNS OBOMHOrO MHTErpana.

17. I1BOMHOM MHTErpan B NOASIPHbIX KoopanHaTax. Beluncnexuve .

18. TpoiHon nHterpan. Ero ocHoBHble CBOMCTBA M NPUNOXeHUs. BbluncneHne TpomHOro nHterpana.
19. TponHon nHTerpan B UMIMHAPUYECKUX U COEPUYECKNX KoopanHaTax.

20. KpnBonuHenHblin nHTerpan 1-ro poaa.

21. KprBonuHenHbI nHTerpan 2-ro poga.

22. ®opmyna ['puHa.

23. YcnoBme He3aBUCKMMOCTU KPUBOIMHENHOrO MHTerpana oT ¢opopMbl NyTN Ha NAOCKOCTH.
24. lNpusHak nonHoro auddpepeHumnana Ha rnnockocTu.

25. Nnowanb noepxHocTU. MIHTerpansl no nosepxHocT 1 1 2 poaa.

26. ®opmyna OcTporpaackoro. Ee BektopHas 3anuce.

27. ®opmyna Ctokca. Ee BekTopHas 3anuchb.

28. CkansipHble Nons, NMMHUN 1 MOBEPXHOCTU YPOBHS CKaNsiPHOro nonsl.

29. 'paguveHT ckanapHoro nons. Cea3b rpagueHTa ¢ NpoM3BOOHOM MO HANPaBAEHUIO.
[MpencraeneHve rpagneHTa Yepes CUMBONNYECKUI onepaTop amunbToHa.

30. lNoHATME BEKTOPHOro rnons, NPUMepbl BEKTOPHbIX Nosiein. BeKTopHbie NMHUK 1 UX YpaBHEHUS.
[MoTOK BEKTOPHOrO Nons Yepes NoBepxHOCTb, BbIYUCIEHNE BEKTOPHOrO Noss no onpeaeneHunio.

31. ['mopoaomHamuyeckas nHTeprnpeTaumns notToka BEKTOPHOro rnons Yepes 3aMKHYTYI0 NOBEPXHOCTb.
dopMysbl BbIMUCNIEHNS NMOTOKA Yepe3 NOBEPXHOCTb.

32. MNoHATUE AMBEPreHUMM BEKTOPHOTO NOMS, Kak YCNOBOW XapakTepUCTKM NONs 1 ee
hmanyecknin cMbicn. ICTOYHUKM 1 CTOKM Nons. VIHBapraHTHas oopMynnpoBKa AUBEPreHLNM
BEKTOPHOrO MONs B TOYKE.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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33. Linpkynaums BeKTOPHOro Nonsi BAOSb IMHUN U 3aMKHYTOr0 KOHTYpa. Puraunyeckuii
(rMapoAnHaAMUYECKNIA ) CMbICT LMPKYNsumun. MoHsSTUE poTopa BEKTOPHOMO NONS Yepes LMPKYSLo
BOONb 3aMKHYTOr0 KOHTYpa, MHBapuaHTHas hopMyMpoBKa poTopa, onpeaeneHne potopa Yepes
MOBEPXHOCTHYIO LIMPKYNSILMIO.

34. KoopamHatHas doopMyna poTtopa. Teopema o potope. O6o3HaueHre poTopa Yepes
onpenenuTenb 1 ¢ NOMOLLbIO onepaTopa FaMunbToHa.

35. ConeHounpanbHble BEKTOPHbIE MOMS U MX CBOWCTBA, Tpyb4aTble nons. Jlannacosbl Nonsi.

36. NoTeHumanbHoe none. HeobxoamMmoe 1 0OCTaTOYHOE YCNOBUE NOTEHLNANBHOCT BEKTOPHOMO
nons.

37. Cnocobbl knaccmgukaummn andogepeHumnanbHbIX YPaBHEHN B YACTHbIX NPOV3BOAHbIX.

38. XapakTepuctnyeckoe ypaBHeHne 1 xapakTepuCcTuKu.

39. MNpuBeneHne K KAHOHNYECKOMY By YpaBHEHWI runepbonmyeckoro Tmna.

40. MpmBeneHne K KAHOHNYECKOMY BUOY YpaBHEHNS napabonnyeckoro Tmna.

41. [NpmnBeOeHne K KAHOHNYECKOMY BUIY YPABHEHUS SNNUMTMYECKOrO TUNa.

42. [puMeHeHne MeToaa pasaeneHms nepemMeHHbIx (Pypbe) K 3afadam o KonebaHmsx CTPyHbI.

43. YpaBHeHue Jlannaca ans TpexmMepHoro yCTaHOBMBLIErocst MOTEHUMANbHOIO TeYeHNS naeanbHow
XWOKOCTW.

44. TloToKK, 3aBUCALWME OT BpeMeHu. PeweHne nepBoit Kpaesoi 3aaayn B NPSIMOYrofnbHUKE NS
ypaBHEHWS TENNONPOBOAHOCTM METOAOM Dypbe .

45. Teopema 0 MakCMMyMe U MUHMMYME A1 YPaBHEHUS TennonpoBoOAHOCTU B nonoce. Cneactens
N3 3TON TEOPEMDI .

46. dyHOaMeHTaNnbHOE peLleHne ypasHeHns TennonposogHocTu . MIHTerpan NyaccoHa ans
ypaBHEHUNs TennonpoBoOLHOCTU (BE34E TONIbKO OOPMYNNPOBKY).

47. PeweHve 3apayun dupuxne B kpyre metogom dypbe (cnyyarn rnafkon rpaHUyYHON (PyHKLMK).
48. PeweHve 3apayn Oupuxne B kpyre metogom Pypbe (Cnyyar HENpPepbiBHON rpaHnyHon
OYHKLMN).

49. Pewenve 3apauv Oupuxne B kpyre. VIHTerpan lNyaccoHa.

Bonpochkl kK KOHTPOMbHBIM paboTam

(NPOMEXYTOYHbIE TECTbI)

50. KomnnekcHble yncna. @opmbl 3anncu KOMMNEKCHbIX Yucen. Psabl B KOMANEKCHON NNOCKOCTW.
51. M'mnepbonnyeckne yHKUMM N UX OCHOBHbIE CBONCTBA.

52. OpToroHanbHble cucTeMbl PYHKLUMNA. OPTOHOPMUPOBAHHOCTb M NOMHOTA CUCTEM CYHKLIMN.
53. TpuroHometpuyeckume psagbl. Pan dypbe. Teopema dupuxne. KosdpgmumeHTtbl Pypbe.

54. Pap ®ypbe ana oyHKUUN C MPOU3BOSbHbLIM NEprMoaoM. PasnuyHbie popmbl 3anmucu psaaoos
dypbe.

55. Pagbl ®ypbe oNns YeTHbIX N HEYETHbIX OYHKUMA. HeTHOE N HEYETHOE NPOaONXEHNE GOYHKLINA,
3a[aHHbIX He OTpe3Ke.

56. MapMOHUKKN. HYCneHHbI crnekTpanbHblil aHann3. LInknuyHocTb B reonoruu.
57. Nuterpan ®ypbe. KomnnekcHas goopma nHterpana dypoe.

58. VMiHTerpanbHble npeobpasoBaHms. Anpo npeobpasosaHus. MNpsimoe n obpaTtHoe
npeobpaszoBaHns Pypbe. Moaynb cnekTpanbHOW OYHKLN.

59. CuHyc- n KocrHyc- npeobpasoBaHma Pypbe. CeoicTBa NpeobpasoBaHms dypbe.
60. Teopema o ceepTke. [MpeobpazoBaHne Pypbe CBEPTKM OYHKLWIA.

61. MpunoxeHne NHTErpanbHOro NPeobpasoBaHmUs K PeLeHNo amdepeHLnanbHbIX 1
MHTerpanbHbIX YypaBHEHMWIA.

62. inTerpanbHoe npeobpasoBaHue Jlannaca. CeoiictBa npeobpasoBaHus Jlannaca. OTtbickaHme
OpPWrMHaNoB Mo X N306paxxeHusim.

63. Obwas cxema npmmeHeHns npeobpasoBaHns Jlannaca K pewennto andepeHumanbHbIX
YpaBHEHWIA.

64. [1BonHON nHTerpan. Ero ocHoBHble CBOMCTBA U NPUNOXEHUS.
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65. MeToabl BblYMCNIEHNS OBOMHOIO MHTErpana.

66. [lBoHON nHTErpan B NonsipHbIX KoopanHartax. BolymcneHue .

67. TporHoW nHTerpan. Ero oCHoBHbIe CBOMCTBA W NPUNIOXEHWS. BbluncneHme TponHOro nHTerpana.
68. TpoiHOW MHTEerpan B UMINHOPUYECKUX N CAREPUHECKX KOOpaAMHATaX.

69. KpuBonuHenHblin nHTerpan 1-ro poaa.

70. KpmBONMHENHbIA MHTErpan 2-ro poaa.

71. ®opmyna [puHa.

72. YcnoBue He3aBUCUMOCTU KPUBOMMHENHOrO MHTEerpana ot oOpMbl NyTW Ha NAOCKOCTMN.
73. MpuaHak nonHoro gudepeHumnana Ha rnnockocTu.

74. Nnowagp nosepxHocTu. MIHTerpansl no nosepxHocTn 1 1 2 poaa.

75. ®opmyna Octporpaackoro. Ee BektopHas 3anuce.

76. dopmyna CTtokca. Ee BekTOopHas 3anuchb.

77. CkansipHble Nons, TMHUA 1 NOBEPXHOCTN YPOBHS CKaNSpHOro nons.

78. 'paguneHT ckansgpHoro nong. CeA3b rpagneHTa ¢ NPON3BO4HON NO HanpasneHWHo.
[MpencraeneHve rpagneHTa Yepes CUMBONNYECKUI onepaTop amunbToHa.

79. lNoHaTtue BEKTOPHOIro non4, npmMepbl BEKTOPHbIX nonen. BeKTOprIe NMMHUN N NX YPaBHEHUA.
MoTtok BEKTOPHOIo nonsd 4epea3 noBepxHoCTb, BbIHUCIEHNE BEKTOPHOIO Noid no onpeneneHuto.

80. M'mapoarHammnyeckas nHTepnpeTaumnst NoToka BEKTOPHOMO NoMs 4epes3 3aMKHY Ty NOBEPXHOCTb.
dopMynbl BbIMMCNEHUS NMOTOKA YEPE3 NMOBEPXHOCTb.

81. MNoHATUE AMBEPreHuMM BEKTOPHOTO NOMS, Kak YCNOBOW XapakTePUCTKM NONs 1 ee
hmanyecknin cMbicn. ICTOYHUKM 1 CTOKM Nons. VIHBapmaHTHas opMynnpoBKa AUBEPreHLNM
BEKTOPHOrO MONs B TOYKE.

82. Linpkynaums BEKTOPHOro Nonst BAOSb IMHUN U 3aMKHYTOr0 KOHTypa. Puraunyeckuii
(rMapoAnHaMUYECKNiA ) CMbICT LMPKYnsuun. MoHsSTUe poTopa BEKTOPHOMO NONs Yepes LMPKYSLno
BOO/Mb 3aMKHYTOr0 KOHTYpa, MHBapunaHTHas hopMy/MpoBKa poTopa, onpeaeneHne potopa Yepes
MOBEPXHOCTHYIO LIMPKYNSLMIO.

83. KoopamHatHas doopmMyna poTtopa. Teopema o potope. O6o3HaueHre poTopa Yepes
onpenennTenb 1 ¢ MOMOLLbIO onepaTtopa FaMunbToHa.

84. ConeHounpanbHble BEKTOPHbIE MONS 1 UX CBOWCTBA, TpybyaTble nons. Jlannacosbl Nons.

85. MNMoTeHumanbHoe none. HeobxoanMmoe 1 0OCTaTO4HOE ycnosue noTeHunanbHOCTUN BEKTOPHOIo
nons.

86. Cnocobbl knaccugoukaummn andogepeHumnanbHbiX YPaBHEHN B YaCTHbIX NPOV3BOAHbIX.

87. XapakTepuctnyeckoe ypaBHeHNe 1 xapakTepuCcTUKu.

88. MpmBeaeHne K KAaHOHNYECKOMY BULY ypaBHEeHWI runepbonmyeckoro Tmna.

89. MpmBeneHne K KAHOHNYECKOMY BUAOY ypaBHEHNS napabonnyeckoro Tmna.

90. lNpmBeOeHne K KAHOHNYECKOMY BUIY YPABHEHUS SNNUMTMYECKOrO TUNa.

91. MNMpumeHeHne MeToaa pasneneHns nepemMeHHbIx (Pypbe) K 3afadam o0 KonebaHnsax CTPyHbI.

92. YpaBHeHue Jlannaca ans TpeXxMepHOro yCTaHOBMBLIETOCS NMOTEHLMANBbHOIO TEeHEHUs naeanbHOM
XWIOKOCTW.

93. lNoTokn, 3aBucsawWwme OT BpeMeHU. PelleHre nepBoil KpaeBow 3a4a4un B NPSAMOYrofibHUKE ANs
ypaBHEHUS TennonpoBOLHOCTN METOA0M Pypbe .

94. Teopema 0 MakCMMyMe U MUHMMYME A1 YPaBHEHUS TENnonNpoBOAHOCTU B nonoce. Cneactens
N3 3TON TEOPEMDI .

95. dyHOameHTanbHoOe peleHre ypaBsHeHns TennonposogHocTn . MHTerpan lNyaccoHa ang
ypaBHEHUS TenonNPOBOLHOCTU (Be34e TONbKO (DOPMYINPOBKM).

96. PeweHve 3apayun dupuxne B kpyre metogom dypbe (cnyyar rnafkon rpaHUyYHON (PyHKLMK).
97. PeweHve 3apnayv Oupuxne B kpyre metonom dypbe (Cnyvyan HenpepbliBHOW rpaHNYHOM
doyHKLNN).

98. PeweHue 3apayun Oupuxne B kpyre. NHTterpan lNyaccoHa.
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7.1. OcHOBHas nuTteparypa:

LunckpeTHas matematuka. 3anadm u ynpaxHeHus ¢ peweHnsmm: Y4ebHo-meToamnyeckoe nocobue /
A.A. BopoHeHko, B.C. ®egoposa. - M.: HALL UH®PA-M, 2014. - 104 c.: 60x88 1/16. - (Bbicwee
obpasoBaHue: bakanaspwuar). (obnoxka) ISBN 978-5-16-006601-1, 300 http://znanium.com
bookread.php?book= 424101

MaTematuyeckmnin aHanms. Teopusi n npaktuka: Y4ebHoe nocobue / B.C. lUunayes. - 3-e n3a. - M.:
HUL MH®PA-M, 2015. - 351 c.: 60x90 1/16. - (Bbicwee obpasosaHue). (nepennet) ISBN
978-5-16-010073-9, 800 ak3.http://znanium.com bookread.php?book=469720

IOuckpeTHas matemartmka: YyebHoe nocobue / C.A. KaHuegan. - M.: N0 ®OPYM: HALL NHdopa-M,
2013. - 224 c.: 60x90 1/16. - (MpodpeccnoHanbHoe obpasoBaHue). (nepennet) ISBN
978-5-8199-0304-9, 700 ak3. http://znanium.com/bookread.php?book=376152

KomnbioTepHast Matematuka: YuebHoe nocobue/K.B.Tutos - M.: VLl PUOP, HALL MHDPA-M, 2016.
- 261 c¢.: 60x90 1/16. - (Bbicwee obpasosaHue) (Mepennét) ISBN 978-5-369-01470-7, 300
9Kk3.http://znanium.com/bookread2.php?book=523231

7.2. JlononHuTenbHasa nuteparypa:

Baxsanos, H. C.HucneHHble MeToabl B 3aa4ax 1 ynpaxHeHusx : yiebHoe nocobue / H. C. Baxeanos,
A. B. IlTannH, E. B. YnxoHkos ; MNMog pea. B. A. CanosHuyero .? Mocksa : Beicwas wkona, 2000 .?
190 c. ? (Bbicwas matemaTuka) .? bubnuorp.: ¢.188 .? ISBN 5-06-003684-7 : 29.00.

Typuak, NleoHng MBaHoBMY. OCHOBbI YACNEHHBIX METOLOB : Y4eb. nocobre ons CTyaeHTOB BY30B /
N.N. Typuak, MN.B. MNnoTHukoB .? 2-e uag., nepepab. n gon .? M. : DUBMATJINT, 2003 .? 300c. : nn
.? Bnbnuorp.: ¢.290-292 .? MNpeam. ykas.: ¢.293-300 .? ISBN 5-9221-0153-6.

MnoxoTtHukos, K. 3. MeTtoq 1 UCKYCCTBO MatemMatnyeckoro MoAenmpoBaHus [OnNeKTPOHHbIN pecypc] :
Kypc nekuwnin / K. 9. noxoTtHukos. - M. : ®JIMHTA, 2012. - 519 c. - ISBN 978-5-9765-1541-3
http://znanium.com/bookread.php?book=45633

7.3. UHTepHeT-pecypcChbl:
Cuctema doenepanbHbix 06pa3oBaTenbHbIX NOPTANOB -
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=viewlink&cid=2282&fids

anees A.A., YepsurkoB B.I". OnemeHTbl BEKTOPHOrO aHannsa. AnekTpoHHoe y4ebHoe nocobue.
KasaHb: KI'Y, 2009 - http://www.ksu.ru/f3/bin_files/number-a!208.pdf

NabopaTopHble paboTbl No Kypcy "MeToabl MateMaTMyeckon unsnkn" ¢ NCNoNb3oBaHNEM CUCTEMbI
Mathematica 4.0 - http://vsu-math.narod.ru/

MeTtonbl MateMaTnyeckonm puauku - http://mmph.narod.ru/
noptan - http://rutracker.org/forum/viewtopic.php?t=2632824
MpuknagHas matemaruka - http://www.pm298.ru/mfizika.php

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncuunnuvHbl "MeToobl MaTeMaTyeckon puamnkmn" npegnonaraet UCNONb30BaHME
CnepnylowWero MmaTepuanbHO-TEXHUYECKOro 0becneyeHmns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT npon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKOYaeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBapU U CPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaemble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTtcTBYyET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

1. KoMnbloTepbl U NPOEKUMOHHASA TEXHUKA (MyNbTUMEONAHBIA NPOEKTOP, 9KPaH).
4. MNporpammHbiin nakeT "Mdflw".

5. MNMporpammHbi nakeT "Mathematica”.

5. lNporpaMmHbIin nakeT OPUCHBbIX NPUNOXEHWIA.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnto 05.03.01 "'eonorusa” n npodounto NOAroToBKN VIHXeHepHas reonorus u
rMaporeonorns .
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