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1. Uenn ocBOEHNS AUCLUMINHBI

O3HaKOMUTb CTYLEHTOB C TEOPETUYECKMMUN OCHOBAMU NHERHOW anrebpbl, aHaNMTUYECKOW
reoMeTpumn, MaTeMaTyeckoro aHannsa, andpdepeHumnanbHbix yPaBHEHWI, a TakKe 00y4nTb nx
METOAaM peleHns MaTeMaTnyeckmx 3anay, OTHOCSWMXCS K yKa3aHHbIM pasaenam MatemMaTyviku,

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

[aHHas yyebHas aucumnnnHa BkntodeHa B pasgen " b2.65.1 ObwenpodeccnoHanbHblii
obpaszoBartenbHoit nporpammel 020700.62 "'eonornst u oTHOCUTCS K 6a30BOMA
(obwenpodpeccmnoHanbHom) yactn. OcBamBaeTcs Ha 1, 2 kypcax, 1, 2, 3 ceMecTpbl.

Lns nsyyeHns aucumnnuHbl "MatemaTtmka" HeobxoAUMO 3HAKOMCTBO CTYEHTOB C KYPCOM
matematukun B o6beme cpenHeit wkonbl. Kypc "Matematvka" sBnseTcs OCHOBOM ANsi KYpCoB
€CTeCTBEHHOHay4HOro umkna n gna Kypcos npogoeccruoHanbHoro Lmkna.

OCHOBHOW

3. KomneTteHuumn obyuatowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdpbpoBka

LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL N
OK-1 BnageHue KynbTypoi MblNeHns, CNOCOOHOCTbI0 0606LWeHMs,
(0BLekynbTypHbIE aHanuaa, BOCNpUaTUS nHGOpPMaLnn, NOCTAHOBKMN Lenu 1
KOMNeTeHLmm) Bblbopa nyTei ee LOCTUXEHWS;
OK-2

MEHME NOrm4yeckn BepH FYMEHTMPOBAHO N SICHO CTPOUTb

(ObwekynbTypHbIe yCTeH PgVI(I)'II/ICI:\(:eHH e}g %‘-Iip YNEHTHPOBSHO M AIBHD ETRO
KoMneTeHuunn) ycTHy ylo petib,
MK-1 obnanaHve npeacTaBneHNEM O COBPEMEHHOM Hay4YHON KapTuHe
(MpocpeccnoHantHbie Mupa Ha OCHOpBe 3HaHWIA METOO0B ch):TeCTBeHHblxyHa K; P
KOoMreTeHuun) P yiks
MK-2 CNOCOBHOCTb MCNONb30BaTh B NPOYECCMOHANBHOW
(MpocheccmonantHbie nesTenbHoCTn 6a30Bbix 3HaHVII7IpMaTeMaTI/IKI/I
KoMMeTeHuunn) '

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXEeH 3HaThb:
OCHOBHbIE MOHATUSA U METOObI Pa34eNioB MaTEMATMKK, BXOOAWMX B MPOrpamMmmy Kypca.

2. IONXeH yMeTb:

NPUMEHSTb MaTeMaTUYeckne MeToapbl, OTHOCALWMECS KO BCEM pasaenam Kypca, npv peleHnm
npodpeccroHanbHbIxX 3aaad

3. 0ONXeH BnageThb:
HaBblKaMU MPUMEHEHNS MaTeMaTU4ecknx Mogenen ang onucaHus onsnyecknx npoueccos

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbiii Homep 32716 5AE
CtpaHnua 3 n3 18. il YHITI

S OEALIK G



Mporpamma ancumnnuubl "MatemaTtuka"; 020700.62 ["'eonorus; npodpeccop, A.H. (npodeccop) NypbaHos H.I™. | 3aBenytowmnin kageapon,
I.H. (moueHT) Wnpokosa E.A.

PewaTb MaTeMatuyeckue 3anaqv ¢ NOMOLLbIO KNAacCUYecKx MaTeMaTuyeckmx METoO40B U NPUMEHATb
KOMMbIOTEPHbIE TEXHONOTMN AN1S PELEHUS 3TUX 3a4ay, MPUMEHATb MaTeMaTYeckmne 3HaHns npu
peLeHn NPodeccroHanbHbIX 3a4au.

Bnanetb HaBblkaMu NPUMEHEHNA MaTeMaTn4HeckKnx mMonenen ong onucaHusg pr3myecknx npoLeccos.

4. CTpyKTypa 1 comepxaHue AUCLUUMINHBI MOAYNS

Obwas TpynoemMKOCTb AMCLUMNANHBI COCTABNSET 8 3a4eTHbIX(ble) eanHmu(bl) 288 yaca(os).

dopmMa NPOMEXYTOHHOr0 KOHTPONS ANCUUMNANHBI 9K3aMeH B 1 CeMecTpe; 3a4eT BO 2 CEMECTPE;
9K3ameH B 3 cemecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs fOMnycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBopuTeNnbHO" (YO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunivHe/ MOAYNIO
TemaTtnyeckuu nnaH gucuUnNauHbl/Moayns

Buabl n yachbl
Pasgen ayauTopHOU paborThbl,
Hepens VX TPYyA0EMKOCTb Tekywue copmbl
N D‘"Kn":)v;;;,lv;‘"b'/ CemecTp cemecTpa (B yacax) KOHTpOns
Nexumn MpakTnueckumelllaboparopHble
3aHATUSA paborbl
Tema 1. OCHOBHbIE
NMOHATUSA O BEKTOpax U
DEeNCTBUAX C HUMMW.
- MawH
OcCHOBbI aHaANNTNYECKON ggu:Hmeee
1. [reomeTpuun Ha 1 1 4 0 8 TeCTUDOBAHME
NAOCKOCTN 1 B P
npoctpaHcTee. OCHOBbI
NHelHo anrebpsbl.
Tema 2.
[MocnepnoBaTenbHOCTU U
npegensb
nocnenosartesibHOCTEN. [OMALHEE
Mpepen u 3afaHune
Hen bIBHOCTb
2. qJeYH?(i?M ocC 1 4 7 0 14 KOHTpONbHas
' abota
OundbdepeHumpyemMocTb P
dyHKUMK. Tabnuua
NPOW3BOOHbIX.
CeonctBa
NPOW3BOOHbIX.
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'D'"Kn"(")v;lr;;v;“b'/ Cemectp cemecTpal (B yacax) KOHTpONsi
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 3. lNponssogHble
BbICLUMX NOPSOKOB.
®dopmyna Tennopa n ee Egﬁaaeu?ﬁ; e
3. [npMeHeHwe. 1 7 4 0 8 sananmne
Hanbonblee un
HaMMeHbllee 3Ha4YeHns
QOYHKLMN Ha OTpe3Ke.
Tewa 4. KOHTpOM:Has
4. 'Iljlae6F318|/|OL?a6 pashas, 1 9 3 0 6 JoMallHee
nepBoobpasHbIX. saflaHne
Tema 5. OnpeneneHHblit
WHTerpan no oTpesky. nomauwHee
5. |HecobcTBEHHBIE 2 1 4 0 4 3afaHue
NHTErpanbi.
Tema 6. DyHKUMN
MHOTMX NEPEMEHHDbIX.
HacTHble Npon3BOAHbIE. JoMallHee
6. |Popmyna Tewnopa. 2 3 4 0 4 3ajaHve
JlokanbHble
9KCTPEMYMBbI.
Tema 7. KpaTHble, KOHTpONbHas
KPVBONUHENHbIE U pabota
7. |NOBEPXHOCTHbIE 2 6 6 0 6 nomatuiHee
WHTEerpanbl. 9NEeMEHTbI 3apaHve
Teopun nons.
8 Tema 8. OneMeHThI 3 1 1 0 5 ggz::'”;eee
" [KOMBUHATOPWUKMN.
Tema 9. Yucnosble n L%%T:Lﬁgggme
9. |dyHKUMOHaNbHbIE 3 2/8 5 0 6 3anaHme
panbl.
Tema 10. KOHTpONbHas
OuncbcpepeHumanbHble pabota
10.lypaBHeHuS : 3 9/18 12 0 10 JoMallHee
0ObIKHOBEHHbIE 1 B 3afaHue
4aCTHbIX NPON3BOLHbIX.
Tema . NITorosas 9K3ameH
1 0 0 0
doopma KOHTpons
Tema . Itorosas 5 0 0 0 3aver
doopma KOHTpons
Tema . NITorosas 9K3ameH
3 0 0 0
doopma KOHTpons
Ntoro 50 0 68

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncTpaLmoHHbIii Homep 32716 ;i{

]
Crpanuua 5 us 18. j 11} y“

A



Mporpamma ancumnnuubl "MatemaTtuka"; 020700.62 ["'eonorus; npodpeccop, A.H. (npodeccop) NypbaHos H.I™. | 3aBenytowmnin kageapon,
I.H. (moueHT) Wnpokosa E.A.

4.2 CopepXxaHume ONCLUMIUHDI

Tema 1. OCHOBHbIE NMOHATUS O BEKTOpax U AeNCTBUSAX C HAMU. OCHOBbI aHaNUTUYEeCKOMN
reoMeTpum Ha MNNOCKOCTU U B NpocTpaHcTBe. OCHOBbI IMHENHOW anrebpbl.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

HenictBus ¢ Bektopamu. CkansipHoe, BEKTOPHOE U CMelaHHoe npounsseneHus. Npamas Ha
MNOCKOCTU, KpMBbIE BTOPOro nopsaka. lNpamas B npocTpaHCcTBe, MNOCKOCTb. [MOBEPXHOCTN BTOPOro
nopsgka. Matpuubl. Onpenenutenu. PelweHne nuHenHbix cuctem metonammn Kpamepa u [Naycca.
Ycnosure paspewmmMocTi CUCTEMbl TMHENHBIX YPaBHEHWIA.

naboparopHas pabora (8 4aca(oB)):

LeicTens ¢ BekTopamu. PeweHne reometpuyecknx 3agad. Paborta ¢ matpuuamm un
onpenenutenamm (B ToM yucne, B cucteme MAXIMA). PelweHne nMHenHbIX CUCTEM METOAAMU
Kpamepa u ["aycca n B cucteme MAXIMA.

Tewma 2. NocneposatenbHOCTU U Npeaenbl nocnenosaTenbHocTen. lNpenen n HenpepbIBHOCTb
cbyHkummn. OudodoepeHumpyemoctb pyHKUUK. Tabnuua nponsBoaHbIX. CBOMCTBA
NPON3BOOHbIX.

JNIeKLMOHHOoe 3aHsitue (7 4aca(oB)):

lMpenen nocneposatenbHocTU. Yucno Henepa. [ea onpeneneHns npenena OyHKUMN B TOYKE.
3ameyaTenbHble npeaensl U Nx CNeacTBus. Ycnosue HenpepbiBHOCTU. ToYkKM pa3pbiea. Ycnosue
angopepeHUmpyemMocT PyHKUUK. ['eOMEeTPUYECKUIA CMbICA NPOU3BOAHON U andodpepeHumana.
3anonHeHne Tabnuubl Npon3BoaHbIX. Jlorapupmuyeckoe onddepeHUpoBaHme.

naboparopHas pabora (14 yaca(oB)):

BbluncneHune npenenos, packpbiTve HeonpeneneHHocTen. BoluncneHne nponssoaHbIX GOyHKLWNA,
3afaHHbIX IBHO, HESIBHO W NapameTpudeckin. [NpoBeneHne kacaTenbHblX K KPUBbIM.

Tema 3. NMpounsBoaHbIe BbiCLLIMX NOpAAKoB. Popmyna Tenopa u ee NpMMeHeHne.
Hambonbluee v HauMeHbLLee 3HaYeHUs1 PyHKLMMN Ha OTpes3Ke.

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

Cnocobbl BblYMCNEHNSI MPON3BOAHbIX BbiCWMX NopsiakoB. dopmyna Telinopa (nokanbHas v ¢
OCTaTO4YHbIM YneHoM). MNpencTaBneHre HEKOTOPbIX CPYHKLMIA C MOMOLWbIo hopMynbl Teinopa.
NokanbHble akcTpeMyMbl. Heobxoanmoe 1 noctatoyHble ycnosusi. Hanbonbluee n HauMeHbluee
3Ha4YeHNs PyHKUUM Ha oTpe3ke. [prnoXxeHns NPoM3BOAHbLIX NP UCCNEOOBAHNN COYHKLIMIA.

naboparopHasi pabora (8 yaca(oB)):

MpumeHeHne doopmynbl Tennopa ans NPUbANXeEHHbIX BbIYUCTEHWIA 1 NPU PaCKPbITAN
HeonpeaeneHHocTelh. HaxoxaeHne KpUTUYECKMX TOYEK U NCCeA0BaHNE HA SKCTPEMYM.
HaxoxaeHne Hanbonbwero  HAaUMEHbLLEro 3HAYEHWI PYHKLUMM Ha OTpe3Ke. [ocTpoeHre ackmaa
rpagouka goyHkummn. Pabota B8 MAXIM-e.

Tema 4. NMepBoobpa3sHasn, Tabnuua nepBoobpasHbIX.
neKuMnoHHoe 3aHsiTne (3 yaca(os)):

3anonHeHue Tabnuupl nHTerpanos. Metonbl UHTErpUpoBaHUs. HekoTopblie Knacchl MHTErPUPYEMbIX
B KBaApatypax yHKLWIA.

naboparopHas pabora (6 4aca(oB)):

BbluncneHwne HeornpeneneHHbIX MHTerpasos MeTooamMm 3aMeHbl nepeMeHHon n nHTerpmposaHmns rno
4acTsM.

Tema 5. OnpepeneHHbI UHTerpan no otTpe3ky. Heco6cTBeHHblEe UHTErpanbl.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

OnpeneneHune nHterpana Pumana. ®opmyna HbtoToHa-J1eibHnua. Cnocobbl 3aMeHbl MepeMeHHO 1
NHTErpupoBaHus no YacTsm. FeoMeTpuryeckme npunoxenns. MpmbnmxeHHoe BblYUCTEHME.
HecobcTBEHHbIN UHTErpan no 6ECKOHEYHOMY MPOMEXYTKY.

naboparopHas pabora (4 4aca(oB)):

BbluncneHune onpeneneHHbIX MHTErPanoB ¢ NpuMeHeHnem coopmynbl HetotoHa-JenbHnua. Pabota B
MAXIM-e. BbluncneHvie nnowanen n onvH oyr.

Tema 6. DyHKLUUM MHOTUX NepeMeHHbIX. HacTHble npousBogHblie. dopmyna Teunnopa.
JNNokanbHble 3KCTPEMYMbI.
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

Toyka B N-MepPHOM NPOCTPaHCTBE, CPYHKLUMS N NepeMeHHbIX. [ToHATME npenena u HenpepbiBHOCTH
PYHKLMM HECKOMNbBbKMX NepeMeHHbIX. Ycnosue andpdepeHumpyeMoct. YacTHble NPOM3BOHbIE.
"eOMETPUYECKIMIA CMBICT YACTHbBIX MPOU3BOLHbBIX (OYHKLMM 2-X NEPEMEHHDBIX. BEKTOP-CyHKLMS.
Martpuua Skobw. MpaaneHT. MNponssonHas no HanpaBneHWto. YpaBHeEHNEe KacaTenbHOM NNOCKOCTU K
NoOBEPXHOCTW. HacTHble NPon3BOAHbIE BbiCWMX NopsiakoB. Popmyna Teinopa. JlokanbHble
aKCTpeMyMbl. Hanbonbluee n HavMeHbluee 3Ha4YeHNs GOYHKLUM 2-X NEPEMEHHBIX B 3aMKHYTOM
obnactn. Meton HaMMeHbLLUMX KBaApPaTOB.

naboparopHasi pabora (4 yaca(oB)):

ObnacTtb onpeneneHns OyHKLMM MHOTUX NEPEMEHHBIX. BblumcneHne YacTHbIX MPON3BOAHbBIX U
NPON3BOLHbIX MO HaNpaBneHuto. HaxoxaeHre nokanbHbIX 3KCTPEMYMOB M HanbonbLIero v
HaUMEHbLLEro 3HAYEHWI PYHKUMNM 2-X MEPEMEHHBIX B 3aMKHYTO obnactu. NpuMeHeHre metona
HauMeHblKX kBagpaTtos. Pabota B MAXIM-e.

Tema 7. KpaTHble, KpUBONIMHENHbIE N MOBEPXHOCTHbIE UHTErpasnbl. N1eMEHTbl TEOPUM NONS.
JNIeKLMOHHOoe 3aHsitne (6 4yaca(os)):

KpartHble nHterpansl, cBegeHne K NOBTOPHbIM, 3aMeHa NepeMeHHbIX. KpMBONMHENHbIE MHTerpans,
CcBeLleHVe K nHTerpanam no otpesky. [NoBepxHOCTHbIE MHTerpanbl, X BblyucneHne. Gopmynbl
MpuHa, Ctokca, Naycca-OcTporpanckoro. SneMeHTbl Teopumn nons.

naboparopHas pabora (6 4aca(oB)):

BbluncneHune kpaTtHbIX, KPMBONMMHENHbIX M MOBEPXHOCTHbIX NHTErpanos. [NpumeHeHne dpopmyn
puHa, Ctokca, Maycca-OcTporpaackoro npv BbIMUCAEHUN MHTErPanos Mo 3aMKHYTbIM KPUBbLIM 1
MOBEPXHOCTAM. BblumcneHme auesepreHummn, potopa, umpkynsaumm, notoka. Pabota 8 MAXIM-e.

Tema 8. dnemMeHTbl KOMOMHATOPUKM.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

ONEMEHTDI Teopnmn MHOXECTB. CDyHKLI,I/II/I Ha MHOXECTBE HaTypanbHbIX YNCEN: NepeCTaHOBKN,
pa3mMmelleHuns, codeTaHns.

naboparopHasi paborta (2 4aca(oB)):

PeweHune 3anay KOMOMHATOPUKMN.

Tema 9. Yucnosbie n oyHKLMOHaNbHbIE pAAbI.
neKkumnoHHoe 3aHsitTne (5 yaca(os)):

OnpepneneHne CyMMbl Y4UCNOBOro psaa. Heobxoammblii npuaHak cxoammocTu. JloctatoyHble
NPU3HaKM CXOOAMMOCTN 3HAKOMONOXMTENbHbIX PAA0B. ABCONOTHAA CXOAMMOCTb 3HAKONEPEMEHHbIX
psnos. MNpusHak JlenbHuua. CteneHHble paabl. Teopema Abens. Paguyc cxoammocTw.
TpuroHomeTtpuyeckue psaabl Pypbe. KoadhdpuumeHTbl dypbe.

naboparopHasi pabora (6 4aca(oB)):

BccnepnosaHue cxooMMOCTU 3HAKOMONOXMUTENbHbIX PAOOB C NPUMEHEHNEM [O0CTATOYHbIX MPU3HAKOB
cxogumocTtu. ViccnenoBaHne abCconOTHOM M YCNOBHON CXOAMMOCTU 3HAKOYEPEOYOWMXCA PAAOB.
HaxoxpaeHue obnactei CX0QUMOCTM CTENEHHBIX PAAOB. BoluncneHne koadpdmumneHTos dypbe ¢
npumeHeHnem MAXIM-bl

Tema 10. OuchdpepeHumanbHble ypaBHEHUSA : OObIKHOBEHHbIE U B YaCTHbIX MPOU3BOAHbIX.
JNeKunoHHoe 3aHsitne (12 yaca(os)):

OunpdepeHunanbHoe ypaBHeHue, ero nopsanok. 3agada Kowwn. PelweHne HEKOTOPbIX ypaBHEHUI
nepsoro nopsaka. Cnyyam NnoHMXeHUs nopsaaka ougdepeHumanbHbiX ypasHeHWA. JINHeRHbIe
andbpepeHLmanbHble ypaBHEHUS C MOCTOSAHHbIMK KO3hpuumneHtamm. CUCTEMbI NIMHENHbIX
oncbcpepeHLManbHbIX ypaBHEHWI C MOCTOSIHHBIMU KO3dodouumeHTamu. MpnbnmxeHHble MeToabl
peleHmns.

naboparopHas pabora (10 4aca(oB)):

eweHve 3ana4 Koww ong ypaBHeHWIA NepBoro nopsaaka ¢ pasgensiownmMmncs nepeMeHHbIMI,
OLHOPOAHbIX, B MONHbIX AndpdoepeHumanax, nuHernHbix, bepHynnu. PeweHne ogHOPOOHbBIX U
HEO4HOPOLHbIX NMMHEHbIX AnddepeHLmanbHbiX ypasHeHUA. CBeaeHMe CUCTEMDI
omcpcpepeHLmManbHbIX ypaBHEHWI K 04HOMY ANAGEPEHUMANbHOMY YpaBHEHUIO. MMpnbnnxeHHble
peweHusi. Pabota 8 MAXIM-e.

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

CtpaHnua 8 ns 18.

Buabl
Pasnen Cemect Hepens | camoctositensHom [TpPyAnoOeMKOCTb) g%%’:::;;g:;gzg;
AucumnnmHel I:’cemeCTpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 1. OcHoBHblE
NMOHATNA O BEKTOPAX U noarotoBka
LEACTBUSX C HUMM. noMalHero 14 AoMallHee
OCHOBbI @HaNMTUYECKOIA 3anaHns safaxne
. [reomeTpun Ha 1 1
MNOCKOCTU 1 B
npoctpaHcTee. OCHOBbI NOAroOTOBKA K
NINHEenHo anrebpbl. TECTMPOBaHMIO 4 TecTuposaHmne
Tema 2.
[MocnepnoBatenbHOCTU U
noaroToeka
npenensi p.ofnaumero 6 nomailHee
nocnenoBaTenbHOCTEN. 3afaHue
3afaHus
Mpenen un
HEenpepbIBHOCTb
. 1 4
doyHKLMN.
OdugpdpepeHunpyemocTb
oyHKUMK. Tabnumua Egﬂogﬁiﬁg 5 KOHTPONbHAS
NPON3BOHbIX. P abota
- pabote P
CaoiictBa
NPON3BOAHbIX.
Tema 3. Npown
ema 3. [lpon3BogHbIe NOAroToBKA
BbICLIMX NOPSOKOB. noMawHero 4 nomailuHee
®dopmyna Tewnnopa n ee sananms 3ajaHve
. |NpUMeHeHwue. 1 7
Hanbonblee n
HaUMeHbLUee 3HaYeHNs MOAroToBKa K 4 pecpepart
(PYHKLAW Ha OTPE3Ke. pedpepary
noaroToeka
Tema 4. AOMaLIHEro 4 ggz:;umH: °
MNepBoobpaszHas, ] 9 3aaHus
" [Tabnuua NOAroTOBKa K
NepBooOpPasHbIX. KOHTPOBHOIA o Kongoanaﬂ
paboTe pabota
Tema 5. OnpeneneHHbin
NHTErpan no oTpesKy. noaroToBka
. |HecobcTBEHHbIE 2 1 JOMalHero 8 ggz::JMHee ©
NHTErpanbl. 3afaHus
Tema 6. PyHKUMM
MHOMMX NEPEMEHHDIX.
YacTHble NpoM3BOAHbIE. noaroToeka
. |Popmyna Temnnopa. 2 3 |momawHero 16 QSE;L:JMH:G
JNokanbHble 3afaHus
9KCTPEMYMBbI.
PerncrpaumnoHHblii Homep 32716 OBAEKTPOHHEH
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;g:g;
AdncumnnuHbl pcemeCT a aboTbl (B yacax
P P pabortbl
CTYAEHTOB
noaroToeka
Tema 7. KpaTtHble, ﬂoﬂamHero 16 JomMaluHee
KPVBONNHENHbIE N 3a0aHNs 3apaHune
7. |NOBEPXHOCTHbIE 2 6
NHTErpanbl. DNeMeHTbI Egﬂg;ﬁii@; 5 KOHTPONbHas
Teopun Nons. paboTe pabota
8 Tema 8. OnemeHTbl 3 1 Hgﬂgﬂg::fg 4 nomatuiHee
" |IKOMOMHATOPUKMN.
ombuHaTtop 3anaHms 3agaHve
noaroToeka
omawHee
Tema 9. Yucnosble u ZoMalHero 8 gauaHVle
9. |dyHKUNOHaNbHbIE 3 2/8 [3adaHuns
panbl. NOAroToBKa K
TECTMPOBAHMIO 2 TecTupoBaHue
NnoAaroToBK
Tema 10. ugﬂaﬁuﬁerg v nomatuiHee
OudpdepeHunanbHblie 3anaHns 3afjaHne
10.lypaBHEHNS : 3 9/18
OObIKHOBEHHbIE 1 B Egﬂggﬁiﬁ%; 4 KOHTPONbHas
4aCTHbIX NPOU3BOAHbIX. paboTe pabota
Ntoro 107

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

I'Iposoumcq nekunm n na6opaToprle 3aHATUSA C NCNONb30BaHNEM KOMIMbIOTEPOB. Bonblas yactb
Matepunana ndy4yaeTtcyda cCaMoCToATENbHO

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboThbl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATUSA O BeKTopax n nOencTBusix ¢ HUMN. OCHOBbI aHaINTUYECKOM
reomeTpumn Ha NJIOCKOCTU U B NPOCTPaHCTBE. OCHOBbI NMHENHON anre6pb|.

JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:
LencTteng ¢ BekTopamu (CNoXeHne, YMHOXEHNE Ha YNCNO, CKaNspHOe, BEKTOPHOE M CMeWwaHHoe
YMHOXeHMWe). PelleHne reoMeTpmnyecknx 3adady ans Nnockocti U npoctpaHcTea. PaboTa ¢

mMartpuuamu n onpenenutenamm (B Tom yucne, B cucteme MAXIMA). PeweHne nuHeriHbIX CUCTEM
metonammn Kpamepa u ["aycca u B cucteme MAXIMA.

TecTnpoeaHue , npmMMepHbIie BOMpOChI:

[MpumepHoe 3apaHne: 1 NpoBecTn Yepes TOUKY NIOCKOCTb NepneHanKynsapHO ABYM OPYriM
MNIOCKOCTAM, 2 pelwnTb NUHENHYI0 CUCTEMY U3 4 ypaBHEHU C 4 HEU3BECTHbIMU, 3 HANTWN paHr
mMartpuubl

Tewma 2. NocneposarenbHOCTU U Npeaenbl nocnenosatenbHocTen. lNpenen n HenpepbIBHOCTb
cyHkumun. OuddepeHumpyemoctb hyHKUun. Tabnuua nponssoaHbix. CBONCTBa
NPON3BOOHbIX.

noMalHee 3afaHne , NpUMepHbIe BOMPOCHI:

BbluncneHune npenenos, packpbiTne HeOI'Ipe,D,eﬂeHHOCTeIZ C NpnMMeHeHneM 3amMedarterbHbiX npenenos
N CNeacTBuUi U3 HUX. BeluncneHue NPOon3BOAHbIX q)yHKLlMIZ, 3adaHHbIX ABHO, HEABHO U
napameTpunyeckn. I'Ipose,u.eHme KacaTtenbHbIX K KPUBbIM.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

KETPOHHBH
B_EPCHTET
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BblucneHne npenenos, packpbiTe HEONPEeAENEeHHOCTEN C MPUMEHEHEM 3aMedaTeNbHbIX NPeLeNoB
N CNeACTBUIA N3 HUX. BblumcneHne Nnpon3BoaHbIX OYHKLWIA, 3aAaHHbBIX SBHO, HESIBHO U
napameTpuyecku. MNpoBeneHne kacatenbHbIX K KPUBbIM.

Tewma 3. NpounssoaHbie BbicUUX NopsaKos. PopMmyna Tennopa u ee npuMeHeHue.
Haub6onbliee n HaumeHblLee 3HaYeHUs PYHKLMUN Ha OTpes3Ke.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

MpumeHeHne cbopmynbl Tennopa ans NPUbANXEHHbIX BbIYUCIEHWIA 1 NPU PACKPLITAN
HeonpeaeneHHocTelh. HaxoxaeHne KpMTUYECKMX TOYEK U NCCNEeAOBaHNE HA SKCTPEMYM.
HaxoxaeHne Hanbonbwero n HAMMEHbLLETO 3HAYEHWI PYHKLUMK Ha OTpe3ke. [ocTpoeHre ackmaa
rpagouka goyHkummn. Pabota B8 MAXIM-e.

pedoepart , NPUMEpPHbIE TEMbI:

lMpuMepHoe 3anaHuve: 1 HanTK Npegen, 2 NPOBECTU KacaTeNbHY0 K KPUBON, 3a4aHHOM
napameTpuyecku, 3 HakT1 Hanbonbluee N HaMMEHbLLEe 3HAYEHNS (DYHKUMM Ha OTPE3KE, 4 NOCTPOUTb
9CKM3 rpagouka.

Tema 4. NepBoo6pa3sHas, Tabnuua nepBoobpasHbIX.
ooMmatllHee 3aaaHue , NPUMepPHbIE BOMPOCHI:

BbluncneHvne HeonpeneneHHbIX MHTErpanoB MeTo4aMy 3aMeHbl MEPEMEHHON 1 UHTErpUPOBaHUS Mo
4yacTam.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

MpumMepHoe 3aaaHune: 1 BbIYUCINTb MHTErpan METOAOM 3aMeHbl MePEMEHHON, 2 BbIYUCIUTD UHTErparn
METOAO0M MO YacTsM.

Tema 5. OnpeneneHHbI HTErpan no orpe3ky. Heco6¢cTBeHHble MHTErpanbl.
LoMallHee 3afaHne , TPUMEpPHbIE BOMPOCHI:

BbluncneHne onpeneneHHbIX MHTErpanoB ¢ NnpuMeHeHneM coopmysbl HotoToHa-JTeinbHuua. Pabota B
MAXIM-e. Bblumcnenve nnowanen n oavH oyr.

Tema 6. DYHKLUM MHOTUX NepeMeHHbIX. HacTHble npoussoaHble. dopmyna Tewnnopa.
JNNlokanbHble aKCTPEMyMbI.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:

ObnacTtb onpeneneHns OyHKLMN MHOTX NMEPEMEHHBIX. BblumcneHne YacTHbIX MPON3BOAHbLIX U
NPON3BOHbIX MO HaNpaeneHuto. HaxoxaeHne nokanbHbIX 3KCTPEMYMOB 1 HanbonbLero v
HaUMEHbLLEro 3HAYEHWIN PYHKLNM 2-X MEPEMEHHBIX B 3aMKHYTO obnactu. NpuMeHeHre metona
HauMeHbLlKX kBagpaTtos. Pabota B MAXIM-e.

Tema 7. KpaTHble, KpUBONIMHENHbIE N MOBEPXHOCTHbIE MHTErpasbl. NEeMEeHTbl TEOPUM MONSL.
JoMallHee 3afaHune , npuMepHble BONpPOCHI:

BbluncneHne kpaTHbIX, KPUBOSIMHENHbIX 1 MOBEPXHOCTHbIX MHTErpanos. [NpnmeHeHune dpopmyn ['puHa,
Crokca, [Naycca-OcTtporpafckoro npy BblYMCNEHUN NHTErPanoB N0 3aMKHYTbIM KPUBbIM 1
NOBEPXHOCTAM. BbluncneHne ameepreHuun, potopa, umpkynsauumm, notoka. Pabota 8 MAXIM-e.
VHousmnpoyanbHoe 3anaHve: 1 cocyntatb KPUBOMUHENHbBIM MHTErpan no 3aMKHyTOMY KOHTYpPY OByMS
cnocobamu, 2 cocumTaTb MOBEPXHOCTHbIN MHTErpan no 3aMKHYTOMY NOBEPXHOCTU ABYMSi crocobamu.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

MpumMepHoe 3aaaHune: 1 BblMUCINTb PaboTy BeKTopa BAOMb 3aMKHYTON KpMBOM AByMst cnocobamu, 2
BbIYMCNIMTb MOTOK BEKTOPA Yepes 3aMKHYTYO MOBEPXHOCTb ABYMS cnocobamm

Tema 8. SneMeHTbl KOMOMHATOPUKM.

JoMallHee 3agaHune , NpuMepHble BOMpPOCHI:

PeweHune 3ana4 KOMOMHATOPUKN C MPUMEHEHNEM NEPECTAHOBOK, PA3MELLEHNIA, COYETAHMIA

Tema 9. Uncnosbie U pyHKLMOHaNbHbIE pAabI.

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:

ViccnepnoBaHune CX0OMMOCTY 3HAKOMONOXMUTENbHbIX PSO0B C NMPUMEHEHMEM LO0CTATOYHbIX MPU3HAKOB
CXOOMMOCTK (TeopeMbl cpaBHeHus, Janambepa, Kowwn, niterpanbHbiii). MiccnenosaHune abcontoTHOM
N YCNOBHOW CXOOMMOCTWN 3HaKo4Yepeayowmxcs psaos (npusHak JleibHnua). HaxoxaneHne obnacrei
CXOOMMOCTW CTEMNeHHbIX PSOO0B. PasnoxeHve B psibl, CyMMUpoBaHue psnos. BolumcneHve
kKoagpdomumeHToB Pypbe ¢ npumeHeHnem MAXIM-bl.

PerncrpaumnoHHblii Homep 32716 DAEKTPOHHEH
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TecTnposaHune , npnMMepHbIe BOMPOCHI:

MpumepHoe 3apaHue: 1 HanTn 06nacTb CXOAUMOCTU CTEMEHHOIO PAAa, 2 Pa3noXnTb B CTENEHHOM
PSO AaHHYI0 OYHKLMIO, 3 HANTK KOadhuLMEHTbl Dypbe 3a0aHHON PYHKLMN HA 3aAaHHOM OTPe3Ke.

Tema 10. OuchdoepeHumanbHble ypaBHEHUSA : 0ObIKHOBEHHbIE U B YaCTHbIX MPOU3BOAHbIX.
JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

PeweHne 3anay Kowwn ons ypasHeHUn nepBoro nopsaka ¢ pasnensowmmMmcs nepeMeHHbIMu,
OOHOPOHbIX, B NOMHbIX AgudodpepeHumnanax, nMHenHblx, bepHynnn. PeweHne ogHOPOAHbIX U
HEeOOHOPOAHbIX MMHENHbIX AndodbepeHumnanbHblX ypaBHeHn. CBeaeHNe CUCTEMbI
andbdpepeHumanbHbiX ypaBHEHUIA K 0OHOMY AndbdepeHumnanbHoMy ypaBHeHuMo. MpnbnmnxeHHble
peweHns. Pabota B MAXIM-e.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

lMpumepHoe 3apaHue: 1 pewnTb 3agadvy Koww ong ypaBHeHUs NepBoro nopsaaka, 2 pewnTb
NNHenHoe HeoJHOPOOHOE ypaBHEHMEe C NOCTOSAHHbIMU KO3dodpuLmMeHTamMum 3-ro nopaaka, pelwnTb
CUCTEMY NUHENHbIX YpaBHEHWUI.

Tema . UToroesasi popma KOHTpons
Tema . UToroBasi oopma KOHTpOns
Tema . UToroesasi popma KOHTpons

MprMepHbIe BOMPOCHI K 3a4ETy W 9K3aMEHY:

MakcuManbHbIli cyMMapHbIA 6ann no pesynbTataM TECTMPOBAHWS W BbINMONHEHUS MHANBMAYANIbHOMO
3agaHug - 30.

OueHka akTMBHOCTW CTyAEHTOB BO BpeMsi nabopaTopHbIX 3aHATUIA - o 20 6annos.
MakcumanbHblin 6ann Ha ak3ameHe - 50 .

[MpunoxeHue 1.
Bonpochbl k ak3ameHy no matematuke ons 1-ro cemecTpa reocpaka (bakanaspuar)

1. CBSi3b MeX [y AeKaPTOBbIMM U MOMSIPHLIMM KOOPAMHATAMY TOYKW HA MNOCKOCTU U B
npocTpaHcTBe.

2. CBs3b MeX Y AEKAPTOBbLIMU, LNINHAPUYECKUMU 1 COEPUYECKMMM KOOPAMHATAMU TOYKM B
NPOCTPaHCTBE.

3. NnuHeliHble onepaunmn Han BEKTOPaMu.

4. CkansipHoe Npoun3BeeHne BEKTOPOB. Yron Mexay BeKTopamu. YCnosue B3avMHONM
nepneHanKynspHOCTN ABYX BEKTOPOB.

5. BekTopHOEe npon3seneHve. YCnosue napannenbHoCTy ABYX BEKTOPOB.
6. CMewwaHHoe npon3BeneHre. YCnoBue Toro, YTo TPy BEKTOpa nexar B O4HOM MNOCKOCTH.
7. BekTopbl B MHOTOMEPHOM MPOCTPAHCTBE U OENCTBUS HAL HUMU.

8. lNpsamas Ha nnockocTu. [NapameTpuyeckne ypaBsHeHUs NPSAMON, ypaBHEHNE C OaHHbBIM YrI0BbIM
KO3pPULIMEHTOM.

9. MNpsimMasa Ha NNOCKOCTW. YpaBHEHNE NPSMO, NPOXOAsILEl Yepes ABe TOYKK, oblee ypaBHeEHNE
npPAMON.

10. BaaumHoe pacnonoxeHve aByx NpsaMbIX Ha NNOckocTu. CBSA3b C peLeHNEM CUCTEMbI OBYX
NINHENHbIX ypaBHEHWI C OBYMSA NEPEMEHHbIMU.

11. KaHoHu4eckre n napameTpmnyeckme ypaBsHEHNS KPpUBbIX 2-r0 nopsiaka Ha rninocKocTu.

12. BbiBO4 NapaMeTpu4eckux ypaBHeHU NPsiMOi B MPOCTPaHCTBE.

13. YpaBHeHue nnockocTu, Npoxoasiuen Yepes gaHHy TOYKY C 3a4aHHOM HOpManblio.

14. YpaBHeHWe NiockocTun, npoxoasuwei Yyepes 3 aaHHble Toukn. Oblee ypaBHEHUE NIOCKOCTH B
NpoCTpPaHCTBe.

15. BaaumHoe pacnonoxeHue npsiMom 1 naocKoCT B NPOCTPaHCTBE.
16. BbiBO4 (POpMYNbl pACCTOSAHUSA OT TOYKWU 40 MIOCKOCTN.
17. BaaumHoe pacnonoxeHue 2-x nnockocTein B NPoCTpaHCcTBe. YCNoBUSA Ha KO3IMUUNEHTDI.

KETPOHHBH
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18. BaaumHoe pacnonoxeHue 3-x nnockocTten B npoctpaHcTee. CBSA3b C peLEeHNEM CUCTEMbI TPEX
NINHENHbIX YypaBHEHWUI C TPEMSA NEePEMEHHbIMU.

19. LlunmHapuyeckme 1 KOHMYeckue noBepxHOCTY (Hanpaensiowme, obpasytowme), Kpyrosor
UMIUHAP, KPYrOBOM KOHYC.

20. MoBepxHOCTK BpaleHus (annuncona, runepbononasl, napabonon).
21. MNoBEepPXHOCTUN C ANAUNTUYECKUMU CeHeHUsIMU. KaHOHUYeCKMe 1 napamMeTpuyeckne ypaBHeHus.

22. M'vnepbonnyeckunii napabonon. CeveHns NNOCKOCTSMU, NapannenbHbIMU KOOPANHATHBIM
MNOCKOCTSM.

23. CuctemMa m NNHERHbIX ypaBHEHWI C N NepeMeHHbIMK. [naBHas 1 pacwmpeHHas MaTpuLbl
CUCTEMBI, MX paHrn. 3anncb CUCTEMbI B BULE MATPUYHOIO YPABHEHNS.

24. Matpuubl 1 apucpMeTmyeckne AeicTems Hag HUMKU. HEKOMMYTaTMBHOCTb YMHOXEHNS
KBaOpaTHbIX MaTpuL,.

25. PaspelwmmocTb 1 KONMYECTBO peleHmnii cuctem ypasHeHuin. [Npasunno Kpamepa.

26. 3amaHne NMHERHOro 0TOOPaXEeHUst U3 N-MEPHOro B M-MEepPHOe NPOCTPAHCTBA C NOMOLLbIO
MaTpuL, C NpuMepamu.

27. MHOXecTBa OENCTBUTENbHbIX, PauMOHaNbHbIX, LENbIX M HATypanbHbIX Yncen. AkcrnomMatmka
LeACTBUTENbHBIX Ynucen. IHTepnpetauns oeiCTBUTENbHbIX YUCEN.

28. Cnocobbl 3apaHms dyHkummn. Cnocobbl aHanmMTuyeckoro 3agaHms. Obnactu CywecTBOBaHMS U
3Ha4yeHun pyHkuuu. Mprmepsi.

29. NocneposatenbHocTn. OnpeneneHve npegena nocnenosarenbHOCTU. [Npumepsl. . BeckoHevyHo
Manble n 6eckoHe4Ho 6onblne nocnenosaTenbHOCTU. [ognocnenoBaTeNnbHOCTH.

30. [1Ba onpeneneHns npeaena oyHKUMM B Touke. JleBblii U Npasblii npeaensl. MNpuMepbl.

31. beckoHe4HOo Manble U 6eckoHe4YHo bonblure dyHKumMn. CpaBHEeHNe HECKOHEYHO ManbiX
doyHKumn. Vix ceoncrea.

32. Onpegnenexve npenena yHKLMN B TOYKE C NMOMOLLbO 6ECKOHEYHO Manblx BennymH. CBolicTBa
npenenos.

33. lNepBbIl 3ameyartenbHbIn Npenern.

34. Bropon 3ameyatesnbHblil Npenen u ero cnencTemns.

35. OnpeneneHne CBONCTBA HENPEPLIBHOCTU QOYHKLMM B TOYKE. TOYKM paspbiBa (C NpuMepamm).
36. CeoricTBa HenpepbIBHbIX B TOYKE PYHKUMIA. [1puMepbl HenpepblBHbIX OYHKLINNA.

37. 3apaya 0 npoBeneHMM KacaTeNbHOW K KPUBOWA.

38. OnpeneneHue ceoncTea anddepeHunpyemMocTn pyHkumn B Touke. OnpeneneHve
npou3BoOHON 1 andodpepeHumana.

39. ['eomeTpuryecKknin CMbICT MPOU3BOAHOM 1 audodpepeHumana. Prusnyecknini CMbICI NPON3BOLHON.
40. NMpomnssogHble CyMMbl, NPON3BEAEHUS, YHACTHOrO C NpUMepamu.

41. MpoussoaHas cynepno3nummn n obpaTHo yHKLUMMN C NprUMepamu.

42. Tabnnua Npon3BOOHbIX.

43. [NponseogHas pyHKUMN, 3a0aHHON HESBHO U NapameTpuyecku.

44. Jlorapugpmmyeckoe ongepeHuMpoBaHme ¢ npumepamu.

45. Teopema Pons n ee reometpuyeckas nnnocTpaums.

46. Teopema Koww v nnnoctpaumsa teopembl JlarpaHxa.

47. MNpaswuno Jlonutans

48. NpomnssogHble BbicWUX NOpsaaKoB. MNpumepsbl. duddepeHumnansl BbiCIWNX MOPSALKOB.

49. ®opmyna Tenopa ¢ oCTaTO4HbIM YNEeHOM B cpopme JlarpaHxa n nokanbHas coopmyna Tennopa.
[MpymMepbl NpUMEHEHWIA.

50. PasnoxeHune goyHkLMI no popmyne MaknopeHa.

51. MpunoxeHne cpopmynbl Tennopa Kk NPUBANXKXEHHBIM BbIYUCIEHNSM U K BbIMUCIEHUIO NPELENOB.
52. ViccnenoBaHne MOHOTOHHOCTM C MOMOLLbIO MPOU3BOOHbIX.

53. ViccnepoBaHne nokanbHbIX 3KCTPEMYMOB C MOMOLLbIO NPON3BOOHbIX

54. ViccnepoBaHue BbiNyKNOCTM GOYHKLMIA C MOMOLLBIO MPOU3BOAHbIX. ACUMATOTbI (PYHKLUN.
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55. NepBoobpasHas 1 HeonpeaeneHHbIi MHTerpan. Tabnuua nHTerpanos.

56. MeTton nHTErpnpoBaHns 3ameHa nepeMeHHon ¢ npuMepamu.

57. MeToq nHTErpMpoBaHns no 4acTam ¢ npumepamm

58. MiHTerpmpoBaHune opobHO-paLmoHanbHbIX OYHKUNIA (pa3noxeHne Ha npocTeiiwme opobw).
59. NHTerpupoBaHne npocTenwmnx opobei.

60. NHTerpupoBaHne TpUroHOMEeTPUYECKMX BblpaXeHWn onpeaeneHHoro snaa.

[MpunoxeHue 2.
Bonpocbl 1 TMNbI 3a4ady K 3a4eTy No matematuke y 6akanaBpoB-reonoros (2 ceMecTp)

Teopwus.

1. OnpeneneHue nHTerpana PvmaHa (onpeneneHHoro nHTerpana) no oTpesKky Kak npeaern
MHTerpanbHbix cymMM. CBOICTBA ONpeaeneHHoro HTerpana.

2. BoiBog, cpopmynbl HotoToHa-JTeinbHuua.
3. HecobcTBEHHDI MHTErpan (¢ 6eCKOHeYHbIMM Npeaenamn) ¢ NPYMepPoM.
4. MNpnbnnxeHHoe BbluNCNEHNE nHTerpana PumaHa (coopMynbl MPSAMOYronbHUKa U Tpaneuuii).

5. OnpegneneHuve npenena B TOYKE Y CBONCTBA HEMPEPbIBHbIX B TOYKE QOYHKLUMIA 2-X U 3-X
nepemMeHHbIX.

6. OnpenenexHve ycnosust ANOEEPEHLMPYEMOCTI B TOUKE (OYHKLIMM HECKONBbKUX NMEPEMEHHbIX 1
BEKTOP-pyHKUMKW. Npon3BoaHas matpuua.

7. eomeTpumyeckunii CMbICN YaCTHbIX NPOU3BOAHbIX 1-ro nopsaka PyHKUMN 2-X NepeMeHHbIX.

8. YpaBHeHMe KkacaTeNibHOW NIOCKOCTM K NMOBEPXHOCTW, 3a4aHHOM B SBHOM BUAE MNK
napameTpuyecku.

9. ®opmyna Tennopa onsg PyHKUUN HECKONbKUX NepeMeHHbIX. dudodpepeHunanbl BblCWKX
NopsIaKOB.

10. Heobxoamnmoe 1 [ocTaToyHOE YCNOBMS CyLECTBOBAHMS NOKANIbHOMO 9KCTPEMyMa B TOYKE.
11. Hambonbluee n HanMeHbluee 3HAYEHNSt PYHKLUN 2-X MEPEMEHHBIX B 061acTu (C NPUMEPOM).
12. OnpepneneHve n CBONCTBA OBOWHbBIX Y TPOMHbIX MHTErpanos.

13. [punoxeHns OBOMHbIX N TPOWHBIX UHTErpasnos.

14. 3amMeHa nepeMeHHbIX B ABONHOM N TPOMHOM MHTerpanax (C npuMepom).

15. OnpeneneHns KPMBOMMHENHbIX MHTErpanoB 1-ro n 2-ro ponos. Cnocobbl BbIYMCNEHMS.

16. YCnoBus HE3aBUCUMOCTW KPUBOMIMHENHBIX MHTErPaNioB N0 3aMKHYTOMY KOHTYPY OT NyTu
WHTErpMpOBaHNS Ha NIIOCKOCTM U B MPOCTPAHCTBE.

17. OnpeneneHns NOBEPXHOCTHLIX MHTErpanos 1-ro n 2-ro poaos. Cnocobbl BbIMUCNEHUS.
18. ®opmynbl ["pnHa, Ctokca n Maycca-OcTtporpanckoro.

19. XapakTepuCTUKn CKansipHoro rnons ¢ npumepamu.

20. XapakTepucTukm BEKTOPHOro rnons ¢ npuMepamu.

21. XapakTepucTtunkm BEKTOPHbIX NOnen ¢ NpUMeHeHneM -oneparopa.

22. NoTeHumanbHoOe 1 coneHonganbHoe BEKTOPHbIE MOJIA, X NPU3HaKW. PasnoxeHue
NPOn3BOJIbHOIO BEKTOPHOIo nons.

Tunbl 3apay.

. BeluncneHve nnowanm nnockoin obnacTu, orpaHNYeHHON ABYMS KPUBBIMU.

. BbluncneHve nnowanm KpuBOIMHENHOro cekTopa.

. BblurcneHve onviHbl gyru nnockowm nunv npoCcTpPaHCTBEHHOW KPUBOW.

. BbluncneHve npegena qoyHKLUMKM 2-X U 3-X NepeMEHHbIX.

. HaxoxpeHne 4acTHbIX NPon3BOAHbIX Nt060ro nopsaka.

. [lpoBefneHune kacatenbHOM NNOCKOCTM K MOBEPXHOCTN, 3a4aHHOM SIBHO WY NapamMeTpuyecku.
. BeluncneHne sikobraHos.

. BbluncneHvne nponssoaHOM NO HanpasneHuHo.

0O NO Ok~ WN =

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbiii Homep 32716 5AE
CrtpaHnua 13 n3 18. 111 yHlf[

S OEMALR G



Mporpamma ancumnnuubl "MatemaTtuka"; 020700.62 ["'eonorus; npodpeccop, A.H. (npodeccop) NypbaHos H.I™. | 3aBenytowmnin kageapon,
I.H. (moueHT) Wnpokosa E.A.

9. BbluucneHve ouddepeHumnanos BbICIINX NOPSAOKOB (PYHKLMIA 2-X U 3-X MEPEMEHHbIX.
10. BbluncneHvne obbema uunuHaponaa.

11. BoluncneHve nnowanm noBepPXHOCTU, 3a4aHHON SBHO U NapamMeTpu4ecku.

12. BblunMcneHme maccbl HEO4HOPOAHOrO Tena.

13. BbluncneHne maccbl HEOOHOPOOHON HUTMW.

14. BblumcneHne paboTbl CUbl BAOMb KPUBOWA.

15. lNprmMeHeHne dopmynbl ['prHa oNs BblMUCNEHNS KPMBONMHEHOrO UHTErpana 2-ro poga no
3aMKHYTOW NMIOCKOM KPUBOW.

16. BblumcneHne Maccbl HEOAHOPOAHON 060N0YKMN.

17. BblumcneHme noToka BekTopa 4epes NOBepPXHOCTb.
18. .BblumcneHune noteHumnana nons.

19. BblumcneHue rpagueHTa.

20. Bblumcnenune ousepreHumnn.

21. BbliucneHue potopa.

22. BblyucneHve umpkynaumm Boosib 3aMKHYTON KPUBOWA.

[MpunoxeHue 3.

Bonpochbl kK 9k3aMeHy No matemaTtuke
ons 6akanaBpoB reonormyeckoro gakynobreta (3 cemecTp)

1. MHoxecTtBa N, Z, Q, R n C. KomnnekcHble yncna.

2. [leiicTBUS HAL MHOXECTBaAMU (BOMONHEHNE, 00 beanHEHME, NEPECEYEHNE) - C MPUMEpPaMN.
3. [lokasaTenbCTBO paBeHCTBA ABYX MHOXECTB.

4. [lekapTOBO NPOU3BEAEHNE MHOXECTB.

5. lNepecTtaHoBkK, pasmelleHns, pasMelleHNs C MOBTOPEHUSIMU, COYETaHUS.

6. Cymma 4ncnoBoro psaga - ¢ NpuMepom.

7. HeobxoomMblii Npu3Hak CXoauMOCTH.

8. PacxooumocCTb rapMoOHMYecKkoro psaa.

9. O6wwme cBOMCTBA YACNOBLIX PAAOB (2).

10. TeopeMbl cpaBHEHUS (2) ANa PSOO0B C NONOXUTENbHBIMA YNeHaMN.

11. JocTatoyHble NpuaHakm Janambepa v uHTerpanbHbiii - 63 nokas3aTenbCTs.

12. [locTaTo4HbIA Npu3Hak Koww - ¢ okasaTenbCTBOM.

13. ABCONOTHAs CXOAUMOCTb 3HAKOMEPEMEHHbIX YACNOBbLIX PSAO0B - C MPUMEPOM.

14. NpuaHak JlenbH1La CXOAUMOCTI 3HaKOYEepenyLWEerocs psaaa - ¢ NpUMepom.

15. ®yHKUMOHaNbHbIE psabl. MaxXopaHTHbIA NPU3HaK CXoaMMocTy - 6e3 [okas3aTenbCeTsa, C
npuMepoMm.

16. CTteneHHble psaabl. Teopema Abens.

17. Cnocobbl onpeneneHunst pagmyca cXxoguMocT CTENEHHOro psiaa.

18. CBA3b Mexay KoaghdomumeHTaMm CTENEHHOTO psiaa 1 ero cyMmmoii. Psapa Teiinopa kak
npenenbHblii cnyyai goopmynbl Terinopa. MNpubnuxeHne YacTHeIMU cymMmamm psaa Teiinopa.

19. PasnoxeHuns B paabl Terinopa-MaknopeHa oyHKUNIA .

20. Mpumepbl NpunoxeHus paaos Tennopa: 6MHOM HbtoToHa, cyMMa 6ECKOHEYHO FreoMeTPUYeCcKoii
nporpeccuu, pasnoxeHue , popmyna dinepa.

21. PasnoxeHune neproaunyeckoin pyHkumnm B psag Pypoe. FapmoHmkm. MNpnbnmnxeHue "B cpeaHeMm
no oTpesky".

22. BoiBoo coopmyn ans kKoadppuumeHTos dypbe.

23. dundpdhepeHumanbHoe ypaeHeHne. Obuiee 1 YacTHoe peleHus. MNMopsnok anddoepeHUmanbHOro
ypaBHEHUS.

24. IndpbpepeHumnanbHoe ypaBHeHe B pasgensiowmmMmncs nepeMeHHbIMI.
25. 3agaya 0 pagmoakTuBHoM pacnage. 3agada Koww.
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26. OgHopoaHoe andepeHumanbHoe ypaBHEHE.

27. YpaBHeHue B NONHbIX gndodoepeHumnanax. MIHterpupyowmii MHOXHUTEb.

28. JlvuHenHoe andhdepeHumanbHoe ypaBHeHMe Nepeoro nopsaka.

29. YpasHeHune bepHynnu.

30. lNoHnxeHne nopsaka anpdepeHumanbHoOro ypaBsHeHNs (2 Tmna ypasHeHWN).

31. OnHoponHoe nuHenHoe anddepeHunanbHOe ypaBHeHNE C MOCTOSHHBIMU KO3DULIMEHTaMN.
XapakTepucTnyeckoe ypaBHeHue.

JNIHenHO He3aBUCUMbIE YaCTHbIE pelleHns. YacTHoe 1 obuee peleHns.

32. Cnyyawn BeleCTBEHHbIX U KOMMEKCHbIX, MPOCTbIX U KPaTHbIX KOPHEN XapakTepucTUYecKoro
ypaBHEHUS.

33. PeweHne HeOOHOPOOHOr0O NMMHENHOrO ANdPdPEPEHLNANBHOI0 YPaBHEHNS C NMOCTOSAHHBIMU
KoathpuumeHTamn. Meton Bapuaumm npomM3BoSbHON NOCTOSAHHOWA.

34. CucTeMbl IMHENHbIX gndodoepeHunanbHbIX YPaBHEHUI C MOCTOSAHHbIMM KO3(hULnNeHTamu.
CBefeHuve pelweHns CUCTEMbI K pPeLLeHNIO YPaBHEHUS BbICOKOro nopsaaka.

35. MpunbnuxeHHoe peleHne amdgepeHLManbHOro ypaBHEHNS C MOMOLLBIO CTENEHHOro psaa.

36. MeTon Oiinepa npubnnXeHHOro peleHns andpdepeHunanbHOro ypaBHeEHNs NepBOro nopsiaka
1 ero MmoamngomkKauums.

37. MpunbnuxeHHbIe peweHns ongepeHUnanbHbIX YPaBHEHWNIA BbICWNX NOPALKOB MyTEM CBEAEHUS
K cuctemam.

38. ['padomnyeckuii MeTon peweHns gupdoepeHumnanbHoro ypasHeHus nepsoro nopsaka 8 MAXIMe.

39. YDaBHeHI/Ie B HAaCTHbIX MPON3BOOHDbIX. Flpom3Boanb|e (PYHKLNM BMECTO NPON3BOJIbHbIX KOHCTaHT
B pelweHunn.

7.1. OcHOoBHas nuTteparypa:

lNycak A.A. Bbicas matemaTuka : y4ebHuK onsg cTyoeHToB By30B : B 2 Tomax / A. A. lN'ycak .? 6-e naa.
? MuHck : TetpaCuctemc, 2007 .7 ; 20 .7 ISBN 978-985-470-582-8, 3200. T. 2.7 2007 .? 447 c. : vn.
? bubnuorp.: c. 433 (17 Ha3B.) .? [peaM.-umeH. ykas.: c. 434-439 .? ISBN 978-985-470-581-1 ((1. 2))

lNycak A.A. Bbicwasi matemaTuka : y4ebHuK ans cTyaeHToB BY30B : B 2 Tomax / A. A. lN'ycak .? 6-e nag.
? MuHck : TetpaCuctemc, 2007 .7 ; 20 .7 ISBN 978-985-470-582-8, 3200. T. 1 .7 2007 .? 542, [1] c. :
un. ? bubnuorp.: c. 529 (21 Ha3B.) .? MpeaM.-umeH. ykas.: c. 530-537 .? ISBN 978-985-470-580-4
((r. 1)) .

Typeukuin B. 9. MatemaTnka n nHcpopmatmka: YuebHuk / B.4A. Typeukuit; Ypanbckuii
rocynapCTBEHHbIN yHUBEPCUTET. - 3-e 13L., nepepab. n gon. - M.: MH®PA-M, 2007. - 560 c.: 60x90
1/16. - (Bbicwee obpazosaHue). (nepennet) ISBN 978-5-16-000171-5, 3000 9k3.9N€KTPOHHbII
pecypc: http://znanium.com/bookread.php?book=123828/.

dappees [O.K., dapneesa B.H. BoluncnuntenbHble MeTobl NMHeliHoM anrebpsl . - CM6.: laHb, 2009.
- 736.c. http://e.lanbook.com/view/book/400/

Kypow A.I'. Kypc Bbicweri anrebpsbl. - Cl16.: JlaHb, 2011 - 432 c.
http://e.lanbook.com/view/book/30198/

7.2. JlononHuTenbHasa nuteparypa:

NnuHelinas anrebpa: Teopus 1 NpuknagHble acnekTol: YuebHoe nocobue / I".C. WeBuos. - 2-e n3a.,
ncnp. u gon. - M.: Maructp: UH®PA-M, 2010. - 528 c.: 60x90 1/16. (nepenneT) ISBN
978-5-9776-0163-4, 300 ak3. http:/znanium.com/bookread.php?book=203776

XypbeHko J1. H. MaTemaTnka B npumepax 1 3agadax: Yueb. nocobue / J1.H. Xypbenko, ".A.
HwukoHoBa, H.B. HukoHoBa, O.M. Hertapesa. - M.: UH®PA-M, 2009. - 373 c.
http://znanium.com/bookread.php?book=153685
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MaTtemaTnyeckuin aHanns B 3agadax u ynpaxHeHusix [OnekTpoHHblit pecypc] / C.B. 3nobuHa, 11.H.
Mocuuenbckas. N3p-so: "dusmatnut”, 2009. - 360 c. Pexunm poctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2377

Kypouw, AnekcaHap MeHHanbeBny. Kypc Bbicweli anrebpsbl : y4ebHUK ons CTy4eHTOB BY30B,
obyyatowmxcs no cneumanbHocTam "Martemartumka”, "Mpuknan. matematmka" / A. I'. Kypouw .?
N3pnaHue 12-e, ctepeoTunHoe .? CaHkT-lMNeTepbypr n op. : laHb, 2003 .? 431c.

7.3. UHTepHeT-pecypcChbl:

3arpyaka nporpammbl MAXIMA -
sourceforge.net/projects/maxima/files/Maxima-Windows/5.28.0-Windows/maxima-5.28.0-2.exe/download

WHTerpanbHoe ncuncnexme - www.intuit.ru/shop/product.xhtmli?id=2494713
NHTEerpupoBaHme - www.intuit.ru/shop/product.xhtml?id=2494764
Jlexumn no matematumke ans reonoros - kpfu.ru/docs/F736557483/Bakalavry.pdf

MaTematumka. 3afaqyHuK -
www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&Il_op

MatemaTtuyecknii aHanms n oudgepeHumanbHble ypaBHEHNS -
www.intuit.ru/shop/books/departments/mathematics/diffequations/product.xhtm|?id=2493555

MpakTukym pabotbl B nporpamme MAXIMA -
www.pmtf.msiu.ru/chair31/students/spichkov/maxima2.pdf

MpakTtnyeckne 3aHAaTna ¢ nporpammort MAXIMA -
kpfu.ru/docs/F1951397376/%CC%EQ0%EB%EQ0%EAY%EQY%ESY%E2%20%CC.%D1.,%20%D1%E5%EAY%E!

8. MarepumanbHo-TexHU4eckKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHune gncumnnuHbl "MaTtematumka" npegnonaraeT UCNonb30BaHWe Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yyenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHaLlWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHdpopMauunu, NOyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaLms
MyNbTUMEOMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKO CUCTEMBI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsatens,
BK/IlOYaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens sBnsieTcs Kno4eBbiM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaasaTtens MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMM, MPaKTUYeCKne
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ONSt HAX COOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl Knacc, npeacraensowmii coboi paboyee Mecto npenogasaTtens n He meHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAIOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.
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Y4yebHo-MeToOmnyeckas nutepatypa ons JaHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEKTPOHHO-6MbNnoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaocTaBneH CTydeHTaM.
AnekTpPoHHO-6ubnnoTeyHas cuctema "KHuradPoHa" peanvayeT neranbHOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy ULMPOBOro KOHTEHTA Y4ebOHO-MEeTOAMYECKON NuTepaTypbl Onsl By30B C
ycnosueM obs13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKNIA 3aKOHHbI OOCTYN K HE06X0AUMbIM A5 06pa3oBaTenbHOro Npouecca N3naHusm ¢

MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpeboBaHmaM HoBbix PIrOC
BMO.

KoMmnbloTepHblit knacc.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHntio 020700.62 "["'eonorua” n npoduno Noarotosku I'eonorus .
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B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PernctpaunoHHbin Homep 32716
CrtpaHnua 17 n3 18.

A



Mporpamma gucumnnudel "MaTtematumka"; 020700.62 M"eonorus; npogoeccop, O.H. (npodeccop) NypbsHos H.IM. |, 3aBeyowmin kacpenpon,
I.H. (moueHT) Wnpokosa E.A.

ABTOpP(bI):

linpokosa E.A.
lN'ypbsiHoB H.T".

" 201 __r.
PeueH3eHT(bl):

" 201 __r.

PeructpaumnoHHbii Homep 32716 5AE
CrtpaHnua 18 n3 18. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



