Mporpamma gucumnnuHel "MaTtematuka"; 020700.62 "'eonorus; npogoeccop, A.H. (npodeccop) NypbsHos H.I. |, cTapwwmii npenogasartens,
6/c Manakaee M.C. , noueHT, K.H. (BoueHT) TtoneHesa O.H. , 3aBenytowmii kagpenpoit, a.H. (noueHT) Wnpokosa E.A.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
WHcTuTyT reonorum n HegoterasosbiX TEXHONOMMIA

7 4 ﬁ

!a ﬂﬁ???ﬁﬂm |

Hpuﬁprm;; HHI
T’ ﬂﬁpamaarﬁ ILH[IrH nearensHocTH KOY

ﬂpﬁd‘: MunSapimgs P.I, f’
S/

noannucaHo 3/1eKTPOHHO- Lqu)pOBOM noanncero

I'Iporpamma ANCLUUMNINHDbI
Martematuka b2.5.1

HanpasneHune nogrotoeku: 020700.62 - ['eonorus

Mpodpunb nogrotosku: Ceonoruns

KBanndomkauus BbinyckHuka: 6akanasp

dopma 0byyeHns: g4Hoe

SA3bIk 06y4eHNs: PyCCKuiA

AsTop(bl):

Wnpokoea E.A. , 'ypbaHos H.I". , Manakaes M.C. , TioneHesa O.H.
PeueH3eHT(bl):

lWnpokosa E.A.

COINACOBAHO:

3asegyowunin(as) kagoenpon: Wnpokosa E. A.

MpoTtokon 3acenanuns kadpenpbl No or" " 201_r
Y4yebHo-meToamnyeckas kommcens VIHctutyta reonorum n HegoTerasoBbIX TEXHONMOMIA:
[Mpotokon 3acenaHusa YMK No or" 201 _r

PeructpaunorHbin No 332314
KasaHb
2014

KTPOHHB H
BEPCHTET

TAHECAAR CHTTEMA Ky

DAE
PervcrtpaunoHHbiin Homep 332314 BEE YH H

ARl | AL O



Mporpamma ancumnnuubl "MatemaTtuka"; 020700.62 ["'eonorus; npodpeccop, a.H. (npodpeccop) NypbaHos H.I™. | cTapwwuii npenogasarens,
6/c Manakaee M.C. , noueHT, K.H. (BoueHT) TtoneHesa O.H. , 3aBenytowmii kagpenpoit, a.H. (noueHT) Wnpokosa E.A.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PerunctpaumnoHHbii Homep 332314 5AE
CtpaHnua 2 n3 16. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma ancumnnuubl "MatemaTtuka"; 020700.62 ["'eonorus; npodpeccop, a.H. (npodpeccop) NypbaHos H.I™. | cTapwwuii npenogasarens,
6/c Manakaee M.C. , noueHT, K.H. (BoueHT) TtoneHesa O.H. , 3aBenytowmii kagpenpoit, a.H. (noueHT) Wnpokosa E.A.

Mporpammy aucumnnnHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) MNypbsHos H.I". Kadenpa
obwein matematukn otoeneHne matematmku , Nikolai.Gurjanov@kpfu.ru ; ctapwwuii npenoaaeatensb,
6/c Manakaes M.C. Kagoeapa obuieit MaTemMaTki oToeneHne MateMaTuki ,
Mikhail.Malakaev@kpfu.ru ; poueHT, K.H. (noueHT) TioneHeBa O.H. Kagoenpa obuein matematuku
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1. Uenn ocBOEHNS AUCLUMINHBI

O3HaKOMUTb CTYLEHTOB C TEOPETUYECKMMUN OCHOBAMU INHEHOW anrebpbl, aHaNMTUYECKOW
reoMeTpumn, MaTeMaTyeckoro aHannsa, andpdepeHumnanbHbix ypaBHEHWI, a TakKe 00y4nTb nx
METOAaM peleHns MaTeMaTnyeckmx 3aay, OTHOCSLWMXCS K yKa3aHHbIM pasfaenam MatemMaTyviku,

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

[aHHas yyebHas aucumnnnHa BkntodeHa B pasaen " b2.5.1 ObwenpodeccnoHanbHblii
obpaszoBartenbHoit nporpammbl 020700.62 "'eonornst n oTHoCUTCS K 6a30BOMA
(obwenpodpeccmnoHanbHomn) Yactn. OcBamBaeTcs Ha 1, 2 kypcax, 1, 2, 3 ceMecTpbl.

Lns nsyvyeHns aucumnnuHbl "MatemaTtmka" HeobxoAUMO 3HAKOMCTBO CTYEHTOB C KYPCOM
matematukun B o6beme cpenHeit wkonbl. Kypc "Matematvka" sBnseTcst OCHOBOI ANsi KYpCOoB
€CTeCTBEHHOHay4HOro umkna n gna Kypcos npogoeccruoHanbHoro umkna.

OCHOBHOW

3. KomneTteHuuun obyuarowerocsi, popmMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHbDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdopoBka

LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL U
OK-1 BnageHue KynbTypoi MblNeHns, CNOCOOHOCTbI0 0606LWeHMS,
(0bLWeKyNbTypHbIE aHanmsa, BOCnpusaTUS nHopMaLmm, NOCTaHOBKMW LIENnN 1
KOoMneTeHuunn) Bblbopa nyTei ee QOCTUXEHUS;
OK-2

MEHMEe Norn4yeckun BepH rYMEHTUPOBAHO U SICHO CTPOUTb

(0BuwekynbTypHbie yCTeH PgVI(I)'II/ICI:\(:eHH e}g %,qabp YMEHTHPORAHO W 7EHD STRO
KOMMNEeTEeHUnI) yCTHY ylop
MK-1 obnagaHve npencrasneHnemM 0 COBPEMEHHOM HayYHOW KapTuHe
(MpocpeccuoHanbHbie Mupa Ha OCHOpBe 3HaHW MeToO0B ch):TeCTBeHHblxyHa K; P
KOMMNeTeHuunm) P yK;
k-2 CMOCOBHOCTb MCMONb30BaTh B MPOECCMOHANBHOW
(MpodpeccuoHanbHbie neatenbHocTn 6a3oBbixX 3HaHVII7IpMaTeMaTI/IKI/I
KOMMNEeTeHUnK) :

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

2. IONXEeH yMeTb:

NPUMEHSTb MaTeMaTuYeckne MeToapbl, OTHOCALWMECS KO BCEM pasaenam Kypca, npv peleHnm
npodpeccroHanbHbIX 3aaad

3. 0ONXeH BnageThb:
HaBblKaMU MPUMEHEHNS MaTeMaTU4ecknx Mogenen ang onucaHus onusnyecknx npoueccos
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
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3HaTb OCHOBHbIE MOHATUSA U METOAbI pa3nenoBs MaTeMaTuk, BXOOSWMX B MporpamMmy Kypca.

YMeTb NPUMEHSITb MaTeMaTn4yeckme MeToabl, OTHOCSIUMECS KO BCEM pasnenam Kypca, Npu peleHunm
npodpeccroHanbHbIX 3aaad.

BnapoeTtb HaBblkamu NnPUMeHeHnsa MmaTteMaTn4ecknx mMomenen ong onucaHus pmanyeckmnx npoLeccos.

4. CTpyKTypa 1 comepxaHue AUCLUUMINHBI MOAYNS

Obwas TpyooeMKOCTb AMCLMMNANHBI COCTABNSET 8 3a4eTHbIX(ble) eanHmu(bl) 288 yaca(os).

dopmMa NPOMEXYTOHHOIr0 KOHTPONSA ANCUMNMINHBI 9K3aMeH B 1 CEMECTpe; 9Kk3aMeH BO 2 CEMECTPE;
9K3ameH B 3 cemecTpe.

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

86 bannos 1 6onee - "OTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunavHe/ MOAynto
TemaTtnyecknu nnaH gucUUNIUHbI/MoAaynNs

Buabl n yachbl
Pasne ayauTopHOM paborThbl,
nen H MX TPYA,0EeMKOCTb
enens pyA Tekywue copmbl
N D.VIIC\:’IL:)V‘I:;,T;HH/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nex ImI'IpaxrmecxmeJ1a60parop|-|b|e
. 3aHATUSA paborbl
Tema 1. OcHOBHbIE
NMOHATUSA O BEKTOpax U
OEenCcTBUAX C HUMI.
- MallH
OCHOBbI aHaNMNTUYECKOWN ggu:Hmeee
1. |reomeTpum Ha 1 1 4 0 4
TEeCTUPOBaHN
MIOCKOCTU 1 B ecTposanne
npoctpaHcTee. OCHOBbI
NINHEeHoI anrebpbl.
Tema 2.
NocnepoBaTenbHOCTU U
npegensb
rnocnenoBaTenbHOCTEN. nomaLHee
Mpenen v 3agaHue
2, [1CTIPEPBIBHOCTL 1 4 7 0 6 KOHTpONbHas
CPyHKLMM. pabota
OndppepeHumpyemocTb
dyHKkumn. Tabnuua
NPOW3BOOHbIX.
CsowcTBa
NPOW3BOOHbIX.
PerunctpaumnoHHbii Homep 332314 < ;;?{I;TEPPCSH’{T%%
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTtpa (B yacax) KOHTpoOns
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Tema 3. lNponssogHble
BbICLUMX NOPSOKOB.
®dopmyna Tennopa n ee ggg:ﬁ;: ©
3. [npMeHeHwe. 1 7 4 0 4 ecbepar
Hanbonblee un P P
HauMeHbllee 3HaYeHns
JOYHKLMM Ha OTpe3ke.
Tema 4. ggz::JMHee ©
4. Tnae6F318|/|OL?ex6 pashas, 1 9 3 0 4 KOHTpONbHas
nepBoobpasHbIX. paGota
Tema 5. OnpeneneHHblit
WHTerpan rno oTpesky. noMallHee
5. |HecobcTBEHHBIE 2 1 4 0 4 3afaHue
NHTErpanbi.
Tema 6. DyHKUMN
MHOTMX NEPEMEHHDbIX.
HacTHble Npon3BOAHbIE. JoMallHee
6. |Popmyna Tennopa. 2 3 4 0 4 3apaHve
JlokanbHble
9KCTPEMYMBbI.
Tema 7. KpaTHble, KOHTpONbHas
KPVBONUHENHbIE U pabota
7. |NOBEPXHOCTHbIE 2 6 6 0 6 nomatuiHee
WHTEerpanbl. 9NEeMEHTbI 3apaHve
Teopuu nons.
8 Tema 8. OneMeHThI 3 1 1 0 5 ggz:;”;eee
" [KOMBUMHATOPUKMN.
Tema 9. Yucnosble n L%%T:LESZ:HM
9. |dyHKUMOHaNbHbIE 3 2 5 0 6 sananmne
panbl.
Tema 10.
OunddpepeHumanbHble
10.lypaBHeHuS : 3 2 12 0 10
00ObIKHOBEHHbIE 1 B
YaCTHbIX NPOM3BOOHbIX.
Tema . NITorosas 9K3ameH
1 0 0 0
doopma KOHTpons
Tema . Itorosas 9K3ameH
2 0 0 0
doopma KOHTpons
Tema . NITorosas 9K3ameH
3 0 0 0
doopma KOHTpons
Ntoro 50 0 50
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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 (4 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 NPoM3BOLHbIX. Jlorapmdmmyeckoe audpdoepeHunpoBaHme

naboparopHas pabora (6 4aca(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 (4 4aca(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 KBagpatypax cpyHKLUI

naboparopHas pabora (4 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.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 332314 5 AE
CtpaHwnua 6 n3 16. 111 YHI:I

S OEMALIGH



Mporpamma ancumnnuubl "MatemaTtuka"; 020700.62 ["'eonorus; npodpeccop, a.H. (npodpeccop) NypbaHos H.I™. | cTapwwuii npenogasarens,
6/c Manakaee M.C. , noueHT, K.H. (BoueHT) TtoneHesa O.H. , 3aBenytowmii kagpenpoit, a.H. (noueHT) Wnpokosa E.A.

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)):

ViccnepoBaHmne cXxoQnMMOCTM 3HAKOMONOXUTENbHbIX PALOB C NMPUMEHEHWEM OOCTATOYHbIX MPU3HAKOB
cxogumocTtu. ViccnenoBaHne abCconOTHOM M YCNOBHON CXOAMMOCTU 3HAKOYEPEOYOWMXCA PAAOB.
HaxoxpaeHue obnactei CX0QUMOCTM CTENEHHBIX PAAOB. BoluncneHne koadpdmumneHTos dypbe ¢
npumeHeHrem 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)):

PeweHne 3anay Kowwn ons ypasHeHUn nepeoro nopsaka ¢ pasnensowmmmcs nepeMeHHbIMu,
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.
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

CtpaHnua 8 ns 16.

Buabl
Pasnen Cemect Hepens | camoctositenbHol [TpyAnOeMKOCTb) g%%“g:;ﬁ?:;g:g;
AucumnnuHel pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
Tema 1. OcHOBHble
MOHATNS O BEKTOPAX M noaroToBka
LEACTBUSX C HUMM. noMalHero 2 AoMallHee
OCHOBbI @HaNNTUYECKON 3anaHns safaxne
.[reometpun Ha 1 1
MNOCKOCTU 1 B
npoctpaHcTee. OCHOBbI NOAroToBKa K
nuHerHon anrebpbl. TECTUPOBaHMIO 2 TectTnposaHme
Tema 2.
[NocnenoBartenbHOCTU U
noaroToBka
npenensb noﬂamHero > nomalHee
nocnenoBaTefbHOCTEN. 3agaHve
3a[aHnNS
Mpenen un
HEeNnpepbIBHOCTb
. 1 4
doyHKLNN.
JdundbdepeHunpyemMoctb
dyHKUMK. Tabnuua Egﬂogﬁi';% |l/|( 5 KOHTPONbHAs
NPON3BOHbIX. P abota
- pabote P
CaoiictBa
NPON3BOAHbIX.
Tema 3. [Npon3BogHbI
ema 3. [1ponssoHbIe noaroToeka
BbICLIMX NOPSOKOB. noMawHero > nomawHee
®dopmyna Tewnopa n ee sananms 3ajaHve
|npuMeHeHwve. 1 7
Hanbonblee n
HaUMeHbLUee 3HaYeHNs MOAroToBKa K 2 pecpepar
(PYHKLAN Ha OTPE3KE. pedpepary
noaroToBka
Tema 4. JoMallHero 2 3”:;::]”“;9
MNepBoobpasHas, 1 9 3apaHus
‘Irfabnuua NOAroToBkKa kK
NepBooOpPasHbIX. KOHTPOBHOIA 4 KOngOﬂbHaFI
paboTe pabota
Tema 5. OnpeneneHHbin
NHTErpan no oTpe3Ky. noaroToBka
.|HecobcTBEHHbIE 2 1 |pomawHero 6 QSEZ:JMH: ©
NHTErpanbl. 3a[aHNS
Tema 6. PyHKUMK
MHOMMX NEPEMEHHDIX.
YacTHble NPON3BOAHbIE. noaroToeka
.|Popmyna Temnnopa. 2 3 |momalwwHero 20 ?232.:”;: ©
JlokanbHble 3a0aHns
9KCTPEMYMBbI.
PerncrpaumnoHHblii Homep 332314 OBAEKTPOHHEH
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Buabl
Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:tﬁ?:;ﬁﬁg;
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTYLEHTOB P
noaroToBKa
Tema 7. KpaTtHble, noﬂamHero 10 JomaluHee
KPUBONNHENHbIE N 3afjaHve
3anaHus
7./nOBEPXHOCTHbIE 2 6
NHTErpanbl. dneMeHTbl Egﬂg;ﬁiﬁ%; '8 KOHTPONbHas
Teopuu rnons. T
P paboTe padora
8 Tema 8. OnemMeHThI 3 1 zgﬂ;c;}:::g 4 nomMallHee
‘IKOMBMHATOPUKW. HW
ombuHaTop 3anaHns 3agaHve
noarotoBka
JomallHee
Tema 9. HYncnosble 1 OOMallHero 8 sanaHmne
9.|cbyHKUMOHANbHbIE 3 2 3anaHuns
pALabl. noaroToBka K
TeCTMPOBAHIIO 5 TecTupoBaHue
Ntoro 89

5. O6pasoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

I'Iposoumcg nekumn n na6opaToprle 3aHATUA C NCNONb30BaHNEM KOMIMbIOTEPOB. Bonblas yactb
Matepunana ndy4aeTtcyd caMoCTosATENIbHO

6. OueHOUYHble cpeacTBa OJi1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

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

JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:
PeweHue 3apauy
TecTnposaHune , NpMMepHble BOMPOCHI:

1.4710 Takoe 6asuc, kakne BCcTpeyatoTcs 6a3nchbl HA MNOCKOCTM 1 B TPEXMEPHOM NpOCTpaHcTBe? 2.
Kak onpenenntb cyMMy, pa3HOCTb BEKTOPOB, 3afaHHbIx B 6asuce? 3. CkansipHoe nponsseneHne
BEKTOPOB, Kak OHO ucrnonbadyetca? 4. 3anucatb oopMyny BEKTOPHOro Npon3BeneHns BEKTOPOB,
3a4aHHbIX B OPTOHOPMMpPOBaHHOM 6asuce. 5. Kakve KpvBble BTOPOro nopsiaka BamMm 3HakoMbl?
6.Buabl ypaBHeHWIA MPSMOA HA NIOCKOCTM M B NPOCTPaHCTBE. 7. YpaBHEHNe NNoCKOCTH.

Tema 2. NocnepoBatenbHOCTU U Npeaenbl nocnenosatenbHocTen. lNpenen n HenpepbIBHOCTb
cyHkumun. OuddepeHumpyemoctb hyHKUuK. Tabnuua nponssoaHbix. CBONCTBa
NPON3BOOHbIX.

JoMalwHee 3afaHune , NpuMepHble BONpPOCHI:
PeweHwne 3apav
KOHTpOnbHas paboTa , NpUMepHbIe BONPOCHI:

1. BblyncneHve npenenos oyHKLMIA HEe NCNonb3ys npasuno Jlonutans; 2.BelymcneHne npenenos
doyHKLMI ncnonb3ys npasuno Jlonutans; 3.BbldncnerHme NnponsBoaHbIX CNOXHbBIX (OYHKLNIA;

4 .BblyncneHne npomsBogHbIX OYHKLMIA 3a0aHHbIX B HESIBHOM Buae; 5. Kakyo nHgopmaumio gaet
3HaHWe npegena PyHKUUN, NEBOro 1 NPaBoro npenenos PyHkunn? 6. Kak noHMMaTtb BbipaxeHue
"packpbiTve HeonpeaeneHHocTn"? 7. Kak onpenenntb TO4KK paspbiBa doyHKuun? 8. Kakos
oM3MYECKUIA CMbICN NEPBO 1N BTOPOM NPOU3BOOHBLIX (PYHKUMN 0OHOM nepemeHHon? 9. [Mne
BCTpevaeTtcsa amdpdpepeHumnan pyHKLMM 1 Kak UCMonb3yeTcs NHBAPMaAHTHOCTb NepBOro
andpdpepeHumana?

BAE
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Tema 3. NpounseogHblie BbiCLUMX NOpsaKoB. Popmyna Teinnopa n ee NnpuMeHeHue.
Haunb6onbluee n HaumeHblUee 3HaYeHUs PYHKLMKN Ha OTpes3Ke.

LoMallHee 3afaHune , NPUMepPHbIE BONPOCHI:
PeweHne 3anav

pedoepart , NpMMepPHbIe TEMbI:

PaboTa ¢ nutepatypoli.

Tema 4. NMepBoobpa3Hasn, Tabnuua nepBoodpasHbIX.
LoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

PeweHve 3anay

KOHTpOnbHas paboTa , NpuMepHble BONPOCHI:

1. NHTerpupoBaHve 3aMeHol 1 no Yactam. 2. Yem otnmyaeTcs nepBoobpasHas HEKOTOPON CoyHKLMM
OT UHTErpana ot 310 PyHKUUN?

Tema 5. OnpepneneHHbI MHTErpan no orpe3ky. Hecob6cTBEHHbIE NHTErpanbl.
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:
PeweHwne 3apav

Tema 6. PYHKLMN MHOTUX NepeMeHHbIX. YacTHble npon3BoaHblie. dopmyna Teunopa.
JNNlokanbHble 3KCTpEeMyMbl.

JoMallHee 3aJaHve , NPUMepPHbIE BONPOCHI:
PeweHne 3anav

Tema 7. KpaTHble, KpUBONIMHENHbIE N NOBEPXHOCTHbIE MHTErpasbl. ANeMeHTbl Teopum Nons.
LoMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

PeweHve 3anay

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. BblumcneHmne KpuBonvHeiHblx uHTerpanos | v Il poaa; 2. BelumcneHne ABOMHbBIX U TPOWMHbIX
nHTerpanos. 3. BbluucneHue rpaameHTa, AMBepreHumm, potTopa;

Tema 8. SnemMeHTbl KOMOMHATOPUKM.

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:
PeweHne 3anav

Tema 9. Yucnosbie n opyHKLMOHaNbHbIE PAAbI.
JOoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:
PeweHve 3anay

TECTUPOBAHWE , NPUMEPHbBIE BONPOCHI:

1. NccnepnoBaHme Ha cxoaMMOCTb YMcnoBoro paaa. 2. OnpeneneHne obnact CXo4MMOCTH
cteneHHoro paga. 3. PasnoxeHuve B psan Tennopa. 4. PasnoxeHue B pag dypbe.

Tema 10. OuchchepeHumanbHble ypaBHEHUS : 0ObIKHOBEHHbIE U B YaCTHbIX NPOMU3BOAHbIX.
Tema . UToroesasi popma KOHTpons
Tema . UTorosas doopma KOHTpons
Tema . UToroBas coopma KOHTpoOns

MpuMepHbIEe BONPOCHI K 9K3aMEHY:

MakcuManbHbIi cyMMapHbIA 6ann no pesynbTataM TECTMPOBAHMWS W BbINONHEHUS MHANBMAYANIbHOIO
3agaHus - 30.

OueHKa aKTUBHOCTW CTYAEHTOB BO BPeMS nabopaTopHbix 3aHATMIA - Ao 20 6annos.
MakcumanbHblii 6ann Ha ak3ameHe - 50 .

[MpunoxeHue 1.
Bonpochbl k ak3ameHy no matematuke ans 1-ro cemecTpa reogpaka (bakanaspuar)
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1. CBA3b Mex Oy OeKapTOBbIMU U MOASPHbIMA KOOPANHATAMY TOYKM HA MNOCKOCTU U B
npocTpaHcTBe. 2. CBA3b Mexay AeKapTOBbIMU, LNANHAPUYECKUMU 1N CCPeprHecKuMn KoopanHaTamm
TOYKM B NpocTpaHcTee. 3. JInHenHble onepaumv Hag Bektopamu. 4. CkanspHoe npounsseaeHne
BEKTOPOB. Yron Mexay Bektopamu. YCrnoeme B3aMMHON NepneHankynsapHOCTM OBYX BEKTOPOB. 5.
BekTopHOe nponaseneHne. Ycnosme napannenbHOCTN ABYX BEKTOPOB. 6. CMelwaHHoe
npounaeeneHune. YCnoeme Toro, Y10 TpM BEKTOpA nexart B OLHOM MNocKoCTu. 7. BekTopbl B
MHOrOMEpHOM MPOCTPaHCTBe N aenctens Hag Humu. 8. Npsamas Ha nnockocTu. MNapameTpuyeckme
ypaBHEHUNS NPSMON, ypaBHEHWE C AaHHbIM YrNoBbIM KO3doduumneHToM. 9. [Npsamas Ha niaoCKOCTW.
YpaBHeHWe NpsiMOiA, MPOXoAslel Yepes ABe TOYKK, obliee ypaBHeHUe npsimoii. 10. BaanMHoe
pacnonoXeHne AByX NPSAMbIX HA NNOCKOCTU. CBA3b C PELIEHNEM CUCTEMbI OBYX TMHENHbIX
ypaBHeHWi ¢ AByMS nepeMeHHbIMU. 11. KaHoHnYeckne n napameTpuyeckme ypaBHeHUs KPUBbIX 2-r0
nopsigoka Ha nnockoctu. 12. BelBo4 napamMeTpuyeckmx ypaBHEHWUA NpsaMor B npocTpaHcTee. 13.
YpaBHeHne NnocKoCTU, NPoXoaswen Yyepes AaHHY TOYKY C 3a4aHHON HopManblo. 14. YpaBHeHue
NA0CKOCTU, Npoxoasiein Yepes 3 faHHble To4kn. Obuee ypaBHEHME NNOCKOCTA B NPOCTPAHCTBE.
15. B3anMHoe pacnonoxeHue npsMor 1 nNnockoCT B NpocTpaHcTee. 16. BbiBoa chopmynbl
pPacCTOsHMS OT TOYKKM 00 nnockocTu. 17. BaaMMHOe pacnonoxeHue 2-X NNoCKOCTeEN B
npocTpaHcTBe. YCnoBus Ha koadgodpuumeHTol. 18. B3anMHoe pacnonoxeHune 3-x naoCckKoCTen B
npocTpaHcTBe. CBA3b C pEWEeHNEM CUCTEMbI TPEX IUHEVHbIX YPABHEHUI C TPEMS NEepPEMEHHbIMMU. 19.
LinnmHapuyeckme n KoHMYeCKne NoBepPXHOCTH (Hanpasnsiowmne, obpasyowme), KpyroBoin LMAMHAp,
Kpyroeoli koHyc. 20. MoBepxHOCTK BpalleHus (annuncouna, runepbononapl, napabonona). 21.
[ToBepxHOCTU C aNMMTUYECKUMUN ceYeHnsMU. KaHOHNYecKne 1 napameTpuyeckme ypaBHeHus. 22.
M'mnepbonuyecknii napabononn. CevyeHns NNoCKOCTSMU, NapanienbHbiMM KOOPANHATHBIM
nnockocTam. 23. Cnuctema m NMUHENHbIX YPaBHEHUI C N NepeMeHHbIMU. [T naBHas 1 paclumpeHHas
MaTpuLbl CUCTEMbI, UX PaHr. 3anuCb CUCTEMbI B BUAE MAaTPUYHOMO ypaBHeHUS. 24. MaTtpuupl 1
apudmMeTnyeckue OencTBusa Hag HUMU. HEKOMMYTaTMBHOCTb YMHOXEHUS KBapaTHbIX Martpuy,. 25.
PaspewnmocTb 1 KONMYECTBO pewweHnin cuctem ypaeHeHuin. MNMpasuno Kpamepa. 26. 3agaHue
NIVHEHOro 0TOBpaXeHNs N3 N-MEPHOro B M-MePHOE NPOCTPAHCTBA C MOMOLLbIO MaTpuL, C
npumepamun. 27. MHoXecTBa OENCTBUTENbHBIX, PaLMOHANbHbIX, LIENbIX U HATYpanbHbIX YNUCEN.
AkcromaTtuka nencTBuTenbHblx Yucen. MinTepnpetauust neicTeutenbHbix ymucen. 28. Cnocobobl
3apaHuns yHkummn. Cnocobbl aHannTuyeckoro 3anaHuns. Obnacti cywecTBOBaHNS 1 3HAYEHWIA
doyHkumm. Mpumepsbl. 29. MNMocnegosaTtenbHocT. OnpeneneHve npegena nocnenoBaTenbHOCTH.
Mpumepsbl. . BeckoHe4yHO Manbie 1 6eckoHeYHO Bonblume NocnenoBaTENbHOCTY.
MoonocneposartenbHocTu. 30. [1Ba onpeneneHns npegena OyHKUUM B ToYKe. J1eBbli 1 Npasblii
npeaensbl. MNpumepsl. 31. BeckoHe4yHo Manble n 6eckoHeyHo Bonblune pyHkunn. CpaBHeHNE
6eckoHeYHOo Manbix goyHKUMiA. x coricTBa. 32. OnpeneneHne npeaena yHKUMM B TOYKE C
nomoLbto 6eckoHe4Ho Manbix BenuynH. CeoicTea npenenos. 33. MNepBbiii 3aMeyaTenbHbI Npeaern.
34. Bropoi 3ameyvatenbHblil npenen n ero cneacteus. 35. OnpeneneHme CBOMCTBA HEMPEPbLIBHOCTU
doyHKLMM B ToYKe. Toukn paspbiBa (C npuMepamm). 36. CBONCTBA HEMPEPBIBHBIX B TOYKE PYHKLWIA.
[MprMepbl HeNpepbIBHLIX PYHKUMA. 37. 3anadya 0 NPoBeAeHUN KacaTeNnbHON K KpUBOM. 38.
OnpepeneHune ceoicTea andepeHunpyemocTn doyHkumm B Touke. OnpeaeneHme npomMs3Bo4HOM U
angpgoepeHumana. 39. 'eoMeTpuyeckuini CMbICN NPOU3BOAHON 1 andpdepeHumana. dunamyeckui
cMbicn npoundsogHoi. 40. NMpon3soaHbie CyMMbI, MPOU3BELEHWS, YACTHOro C npuMepamu. 41.
MpounsBogHas cynepnosmumnm n obpatHo oyHKUUK ¢ npumepamun. 42. Tabnuua npon3BoaHbIX. 43.
[MponssooHas pyHKUMM, 3a0aHHON HESBHO 1 napameTpuyecku. 44. Jlorapndmmyeckoe
angopepeHumpoBaHne ¢ npumepamu. 45. Teopema Pons n ee reometpuyeckas nnnoctpaums. 46.
Teopema Koww n unnoctpauns teopembl JlarpaHxa. 47. lNpasuno Jlonutans 48. lNpon3soaHble
BbICWMX NopsakoB. [Npumepsbl. OudodbepeHunansl Boicwnx nopsakos. 49. dopmyna Tennopa ¢
0OCTaTo4YHbIM YneHoM B doopMe JlarpaHxa v nokanbHas dpopmyna Ternopa. lNpumepbl NpUMEHEHNIA.
50. PaznoxeHue doyHkumin no goopmyne MaknopeHa. 51. lNpunoxeHne popmynbl Tennopa k
NPUONNXEHHBIM BBIMUCNEHUSIM U K BbIYMCIEHNIO Npenenos. 52. iccnenoBaHne MOHOTOHHOCTY C
NMOMOLLbIO MPOM3BOOHbIX. 53. ViccnenoBaHue nokanbHbIX 9KCTPEMYMOB C NMOMOLLbIO NPONU3BOAHbIX 54.
ViccnenoBaHwue BbINYKIOCTU (PYHKLMIA C MOMOLLbIO NPON3BOAHbBIX. ACUMMATOTHI (PyHKUMK. 55.
MepBoobpasHas U HeonpeaeneHHbln nHTerpan. Tabnuua uHterpanos. 56. Meton NHTErPUPOBaHUS
3aMeHa nepeMeHHon ¢ npumepamun. 57. Meton nHTErpMpoBaHns No 4acTam ¢ npumepamu 58.
NHTerpupoBaHne ApobHO-paumoHanbHbIX QOYHKUMIA (pa3noxeHne Ha npocTeiwmne gpobu). 59.
NHTerpuposaHne npocTeinwmnx apobeit. 60. NHTErprpoBaHMe TPUrOHOMETPUYECKMX BblPaXeHM
onpepneneHHoro snaa.

MpunoxeHue 2.
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Bonpochkl 1 Tvnbl 3a0a4y kK 3a4eTy No Matematuke y 6akanaBpoB-reonoros (2 ceMecTp)

Teopus. 1. OnpenenerHne nHterpana PumaHa (onpeneneHHoro nHterpana) no oTpesKky Kak npemen
NHTerpanbHbix cyMMm. CBONCTBA OnpeaeneHHoro nHterpana. 2. Boisog oopmynbl
HbtoToHa-J1enbHmua. 3. HecobCTBEHHDI MHTErpan (C 6eCKOHeYHbIMM Npeaenamn) ¢ NPUMEPOM. 4.
MpubnmnxeHHoe BbluMCNeHne nHTerpana Pumana (oopMynbl NpsiMoyronbHmKa 1 Tpaneumi). 5.
OnpeneneHuve npegena B TOYKE Y CBONCTBA HEMPEPbIBHbIX B TOYKE QPYHKLUMNIA 2-X U 3-X NepEMEHHbIX.
6. OnpeneneHune ycnosns anphepeHLmMpyemMoCcTy B TOHKE GOYHKLIMN HECKONbKMX NEPEMEHHbIX U
BEKTOP-pyHKUMK. [MponssBogHas matpuua. 7. [eoMeTpnyeckmin CMbIC/ YaCTHbIX MPOU3BOAHbIX 1-ro
nopsiaka yHKUMK 2-X NepeMeHHbIX. 8. YpaBHeHne KkacatenbHON NNOCKOCTM K MOBEPXHOCTH,
3a[aHHOI B ABHOM BMAe nnn napametpudecku. 9. dopmyna Tennopa ansg PyHKUNN HECKONbKUX
nepemeHHbIx. JuddpepeHumansl Boicwmnx nopsakos. 10. Heobxoammoe n [ocTaTtouyHoOe yCnoBus
CYLLECTBOBaHUS NOKaNbHOro akcTpemyma B Touke. 11. Hambonblee n HanMeHbluee 3HaYeHNS
OYHKLLMK 2-X NEPEMEHHbIX B 0bnacTu (¢ npumepom). 12. OnpeneneHne n CBOMCTBA ABOWHbLIX U
TPOWHbIX NHTerpanos. 13. NpunoxeHns ABOWMHbIX N TPONHbBIX MHTErpanos. 14. 3ameHa nepeMeHHbIX
B IBOVIHOM 1 TPOWNHOM UHTErpanax (c npumepom). 15. OnpeneneHnsa KpUBONMHENHbIX UHTErPanos
1-ro n 2-ro ponos. Cnocobbl BblYMCNEHNS. 16. YCNOBMS HE3ABUCMMOCTU KPUBOTMHENHBIX
WHTErpanos No 3aMKHYTOMY KOHTYpPY OT NyTW NHTErpupoBaHUS Ha NIOCKOCTU 1 B NpocTpaHcTee. 17.
OnpepneneHns NOBEPXHOCTHbIX MHTErpanoB 1-ro n 2-ro poaos. Cnocobbl BblumcneHns. 18. dopmynbl
MpuHa, Ctokca n Naycca-OcTporpanckoro. 19. XapakTepuctuky CKanspHoro nons ¢ npuMepamu.
20. XapakTepucTukm BEKTOPHOro rnons ¢ npumepamu. 21. Xapaktepmuctnku BEKTOPHbIX MONnew ¢
npuMeHeHneM -oneparopa. 22. [loTeHunanbsHoe 1 coneHonaanbHoe BEKTOPHbIE NONS, X MPU3HaKMW.
PasnoxeHre Npon3sonbHOr0 BEKTOPHOrO Nons.

Twnbl 3a8ay. 1. Belaucnexnve nnowaaun Nnockon obnacTu, orpaHNYEHHON ABYMS KPUBbIMU. 2.
BbluncneHvne nnowanu KpMBONMHEHOrO cekTopa. 3. BbluncneHne onvHbl yru niaockon nnm
NPOCTPaHCTBEHHOW KpUBOW. 4. BbluncneHve npegena oyHKUUN 2-X Unn 3-x NepeMeHHbIX. 5.
HaxoxaeHune 4acTHbIX MPOM3BOAHbIX Noboro nopsiaka. 6. NpoBeneHne kacatenbHOM NNOCKOCTM K
MOBEPXHOCTM, 3a4aHHON SBHO UK NapameTpuyeckn. 7. BelumcneHune skobrnaHos. 8. BelumcneHme
NPOW3BOOHON MO HanpasneHuto. 9. BoluncneHne gnddepeHumnanos BbICWNX NOPSAAKOB PYHKLNA 2-X
n 3-x nepemeHHbIx. 10. BeiuucneHne obbema unnnHaponga. 11. Beluncnernve nnowaau
NOBEPXHOCTW, 3aaHHON SBHO UK NapameTpudeckun. 12. BolumcneHne maccobl HEOQHOPOAHOrO Tena.
13. BbluncneHune maccbl HEOOHOPOOHOW HUTK. 14. BbluncneHme paboTbl Cunbl BAONb KPUBOIA. 15.
[MpumeHeHne doopmynbl ['pyHa 4Na BblYNCNEHUS KPUBONIMHENHOMO MHTErpana 2-ro poaa no
3aMKHYTOW NIOCKON KpunBOW. 16. BbluncneHne maccbl HEOLHOPOAHOM 06onoykmn. 17. BelumcneHme
noToka BeKTopa 4yepea noBepxHocTb. 18. .BblumcneHne noteHumana nonsd. 19. BoiumcneHune
rpagueHTa. 20. BoluncneHne gusepreHunn. 21. BoluncneHme potopa. 22. BoluncneHue umpkynaumm
BOO/Ib 3aMKHYTOM KPUBOWA.

MpunoxeHue 3.
Bonpochbl k ak3ameHy no matematuke ans 6akanaBpoB reonormyeckoro gpakynbreta (3 cemectp)
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1. MHoxecTtBa N, Z, Q, R un C. KomnnekcHble uncna. 2. [1eiicTBMS Haf MHOXeCTBaMm (4ONONHEHME,
obbeanHeHve, nepeceyeHmne) - ¢ npumepamu. 3. [lokazaTenbCTBO paBeEHCTBA ABYX MHOXECTB. 4.
JekapToBo nponseeneHne MHOXeCTB. 5. [lepecTaHoBKYW, pasmelleHns, pasmelleHns ¢
NOBTOPEHMSAMU, codeTaHns. 6. Cymma 4mcnoBoro psaa - ¢ npuMepoM. 7. Heobxoanmblit npraHak
cxoamnmocTu. 8. PacxoanMocTb rapMoHmnyeckoro psaa. 9. Obwume cBoicTBa YMcnoBbix psaos (2). 10.
TeopeMbl cpaBHeHWs (2) 0ns psAnoB C NONOXUTeNnbHboiMK YneHamu. 11. loctatoyHble Npu3Haku
LDanambepa v nHTerpanbHbiii - 6e3 nokasatenbcts. 12. [loctaTouHbli npuaHak Koww - ¢
nokasaTenbcTBoM. 13. ABCONOTHAs CXOAMMOCTb 3HAKOMEPEMEHHBIX YACNOBbIX PSL0B - C MPUMEPOM.
14. MNpuaHak JleinbHMLa CXOOUMOCTIN 3HaKoYepeOyowWerocs psaaa - ¢ npumepom. 15.
dyHKUMOHaNbHble paabl. MaxopaHTHbIA NPU3HaK CXOAUMOCTM - 6e3 fJokasaTenbCcTBa, C NPYMEPOM.
16. CteneHHble psiabl. Teopema Abens. 17. Cnocobbl onpeneneHns panmyca CXoammocTu
cTteneHHoro paga. 18. Cea3b Mexay KoahguumneHtTamm CTENEHHOro psaaa u ero cymmon. Psg
Teiinopa kak npenenbHblii cnyyai goopmynbl Telinopa. MNpubnuxeHne YacTHbIMU CyMMaMy psaa
Tennopa. 19. PasnoxeHns B paabl Tennopa-MaknopeHa doyHkumia . 20. [NprMepbl NpunoxeHus
psinoB Telinopa: 6MHoM HbloToHa, cyMMa 6ECKOHEYHOI reOMEeTPUYECKON Nporpeccun, pasnoxeHve ,
goopmyna dnnepa. 21. PasnoxeHne nepunognyeckon oyHkumm B paa dypbe. FapMOHUKU.
MpubnunxeHune "B cpeaHem no oTpesky". 22. BoiBoa doopmMyn ans koagoguumeHtos dypoe. 23.
OnpdpepeHumanbHoe ypaBHeHne. Obuee n YacTHoe peleHns. MNopaaok amgdepeHumanbHoro
ypaBHeHus. 24. npdepeHumanbHoe ypaBHEHME B pa3fensowmnmMmcs nepemMmeHHoiMn. 25. 3agada o
pagnoakTMBHOM pacnage. 3agada Koww. 26. OgHoponHoe audhgoepeHumnanbHoe ypaBHeHue. 27.
YpaBHeHue B NonHbIX audpdoepeHumanax. VIHterpupyrowmin MHoxuntenbs. 28. JlnHeHoe
IndpgoepeHumanbHoe ypaBHeHe nepeoro nopsaaka. 29. YpasHenve beprynnu. 30. [oHuXeHwe
nopsaka anugdepeHumnanbHoro ypaBHeHns (2 tTuna ypasHeHmi). 31. OgHopoaHoe nMHenHoe
angpgoepeHLmanbHoe ypaBHeEHE C MOCTOSAHHBbIMU KO3hdmLmeHTamMmn. XapakTepnctmyeckoe
ypaBHeHue. JInHeinHo He3aBnCcUMbIE YacTHbIe pelleHns. HYacTHoe n obuee peweHus. 32. Cnyyvan
BELWECTBEHHbIX 1 KOMMNIEKCHbIX, MPOCTbIX N KPaTHbIX KOPHEN XapakTepUCTUYEeCKOro ypasHeHms. 33.
PelweHne HeogHOPOLHOrO NMHENHOrO ANPdepeHLManbHOro ypaBHEHNS C MOCTOSAHHBIMU
KoadppuumeHTamn. Meton Bapuaumm npon3BobHON NOCTOAHHON. 34. CUCTEMbI IMHENHbIX
andpbpepeHLmanbHbIX ypaBHEHU C NOCTOSHHBbIMU KOadhdomLumeHTamn. CBefeHne peweHns CUCTEMbI
K peWweHunio ypaBHeHNs BbiICOKoro nopsaka. 35. MpubnunxeHHoe peleHne andgpdoepeHumnansHoro
ypaBHEHNs C MOMOLLbO CTENEHHOro psiaa. 36. Meton Siinepa NpubnMXeHHOro peLeHns
oMcbcpepeHLManbHOro ypaBHeEHUs! NEPBOro nopsiaka v ero Mmoangukaums. 37. MpmbnuxeHHble
peweHns auddepeHumnanbHbIX YpaBHEHUA BbICIINX NOPSALAKOB NYyTEM CBeAeHUS K cuctemam. 38.
['padonyecknin MeToq pelweHns andpgoepeHumnanbHoro ypasHeHus nepsoro nopsgka 8 MAXIMe. 39.
YpaBHeHVe B YaCTHbIX MPON3BOAHbIX. [1pON3BONbHBIE OYHKLMN BMECTO NMPOU3BOSIbHBIX KOHCTAHT B
peweHnm.

7.1. OcHOBHas nuTeparypa:

lNycak A.A. Beicluas matematuka : y4ebHnK ons cTyneHToB By30B : B 2 ToMax / A. A. lNycak .? 6-e nag.
? MuHck : TetpaCucteme, 2007 .7 ; 20 .7 ISBN 978-985-470-582-8, 3200. T. 2 .7 2007 .? 447 c. : vn.
? bubnuorp.: ¢c. 433 (17 Ha3B.) .? [penM.-umeH. ykas.: c. 434-439 .? ISBN 978-985-470-581-1 ((1. 2))

lNycak A.A. Bbicwas matemaTuka : y4ebHuK ans ctyoeHToB 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. :
nn. ? Bubnuorp.: c. 529 (21 Ha3B.) .? MpeaMm.-nmeH. ykaa.: ¢c. 530-537 .? ISBN 978-985-470-580-4

((r. 1))

Typeukuin B. 4. Matematnka n nHdopmatuka: Yuebruk / B.A. Typeukuin; Ypanbckuii
rocyapCTBEHHbI YHUBEPCUTET. - 3-e n3a., nepepab. n gon. - M.: MIHPPA-M, 2007. - 560 c.: 60x90
1/16. - (Bbicwee obpaszosaHue). (nepennet) ISBN 978-5-16-000171-5, 3000 3k3.9n€KTPOHHbIA
pecypc: http://znanium.com/bookread.php?book=123828/.

dappees [.K., dapnneesa B.H. BolumcnuntenbHble MeToobl NMHeAHoOM anrebpsl . - ClM6.: JlaHb, 2009.
- 736.c. http://e.lanbook.com/view/book/400/

Kypouw A.I". Kypc Bbicweri anrebpsil. - Cl6.: JlaHb, 2011 - 432 c.
http://e.lanbook.com/view/book/30198/
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7.2. JlononHutenbHasa nuteparypa:

NuHeliHas anrebpa: Teopus 1 npuknagHole acnekTbl: YyebHoe nocobue / I.C. lesuos. - 2-e n3a.,
ucnp. 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 u 3agadax: Yueb. nocobue / J1.H. XypbeHko, ".A.
HwukoHoBa, H.B. HukoHoBa, O.M. Oertsapesa. - M.: UH®PA-M, 2009. - 373 c.
http://znanium.com/bookread.php?book=153685

MatemaTtuyeckunii aHanm3 B 3agadax n ynpaxHeHusix [9nekTpoHHbin pecypc] / C.B. 3nobuHa, J1.H.
Mocuuenbckas. N3p-so: "duamatnmt”, 2009. - 360 c. Pexunm goctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2377

Kypouw, AnekcaHap MeHHanbeBny. Kypc Bbicweli anrebpsbl : y4ebHUK ons CTy4EeHTOB BY30B,
obyyatowmxcs no cneumanbHoctam "Martemartumka”, "Mpuknan. matematmka" / A. I'. Kypow .?
N3naHue 12-e, ctepeoTnnHoe .? CaHkT-MNeTepbypr n op. : NlaHb, 2003 .? 431c.

7.3. UHTepHeT-pecypcChbl:
OdudpdepeHumanbHble ypaBHEHMUS -
www.intuit.ru/shop/books/departments/mathematics/diffequations/product.xhtm|?id=2493555

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

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

MartemaTuka. 3agadqHuK -
www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op

MpakTtukym no pabote B nporpamme MAXIMA -
http://www.pmtf.msiu.ru/chair31/students/spichkov/maxima2.pdf

MpakTtnyeckne 3aHATns ¢ nporpammort MAXIMA -
http://kpfu.ru/docs/F1951397376/%CC%EQ%EBY%EQY%EAY%EQ%ESY%E2%20%CC.%D1.,%20%D1%E5%E

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune gncumnnuHbl "MaTtematumka" npegnonaraeT UCNoNb30BaHNe Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:
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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.

Y4yebHo-MeToOmn4eckas nutepatypa ons JaHHOW OMCUMNAVHBI UMEETCS B HanM4um B
3NEKTPOHHO-6MbNMoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NpeaocTaBneH CTyaeHTaM.
AnekTpPoHHO-6ubnnoTeyHas cuctema "KHuradoHa" peannayeT neranbHoOe XpaHeHue,
pacrnpocTpaHeHne 1 3aWmnTy UMPOBOro KOHTEHTAa y4ebHO-MeToAMYEeCKON nuTepaTypbl Onsl By30B C
ycnosuem obs13atenbHOro cobntoaeHns aBTopckmx U cMexXHbix npas. KHuradoHn obecneynsaet
WNPOKMIA 3aKOHHbIM OOCTYN K HE06X0AUMbIM A5 06pa3oBaTenbHOro Npouecca N3naHusim ¢
MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCceM TpebosaHmsaM HoBbix PIrOC
BIMO.

KomnbioTepHbI knacc.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHno 020700.62 "I"'eonorua” n npodpunto NoaArotToskun ["eonorns .
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