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Mporpammy aucumnnnHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) MNypbsHos H.I". Kadenpa
obwein matematukn otoeneHne matematuku , Nikolai.Gurjanov@kpfu.ru ; 3aBepytowmii kadpenpoi,
O.H. (poueHT) Wnpokosa E.A. Kacgpenpa obuieit MateMatuky oTaeneHne MateMaTuki
Elena.Shirokova@kpfu.ru

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:

Pacwucposka

LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL N
OrikK-2 BnageHneM npencraBneHnsaMm o COBpeMeHHOM Hay4yHOM
(npodheccunoHanbHbie KapTMHE MMpa Ha OCHOBE 3HAHW OCHOBHbIX MONOXEHWN
KOMNeTeHLmm) chunocogoun, 6a3oBbIx 3aKOHOB M METOA0B ECTECTBEHHbIX HayK
OriK-3 CMOCOOHOCTBIO MCMONb30BaTh B MPOECCMOHANBHOW
(npodpeccunoHanbHble nesTenbHOCTN 6a30Bble 3HAHUS MAaTEMATMKM U €CTECTBEHHbIX
KOMNeTeHLmm) HayK

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:
OCHOBHbIE MOHATUSA U METOAbI PA34EN0B MaTEMATUKK, BXOASLWMX B MPOrpammy Kypca.

2. IONXEH yMeTb:

NPUMEHATb MaTeMaTtn4yeckme MeTonbl, OTHOCSALWMECS KO BCEM pasaenam Kypca, npu peweHnm
npodpeccmnoHanbHbIX 3aga4

3. 0ONXeH BnageTb:
HaBblKaMU MPUMEHEHNS MaTeMaTU4ecknx Mogenen ang onucaHus ousnyecknx npoueccos
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

CTy,EI,GHT OONXEeH yMeTb 4NTaTb N NOHNMATb TEKCT, HACbIWEHHbI MateMaTuUkon. YMeTb npoBoANTb
BblHNCNEHNA BPYHHYIO 1 C MOMOLWbIO KOMI'IblOTGpHOVI TEXHUKN. NCNONb30BaTb pPe3y/bTaThbl
Bbl4MCNEHUI B FlpaKTVI‘-IeCKOVI OeATEeNbHOCTN.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyNs
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSEeT 8 3a4eTHbIX(ble) eanHuL(bl) 288 yaca(os).
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dopma NPOMEXYTOYHOro KOHTPONS AMCUUNINHBI 3K3aMeH B 1 ceMecTpe; 9K3aMeH BO 2 CEMECTPE;
9K3ameH B 3 cemecTpe.

CyMMapHo No aMcumMnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcsl B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOoMnycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBopuTeNnbHO" (YOO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucuunimHe/ MOaynto
TeMmaTnyeckum nnaH AUCUUMANHBI/MOAYNA

Buabl n yachbl
Pasne ayoMTOpHOM paboThbl,
nen
Hepens MX TPy AO0EMKOCTb Tekywue coopmbl
N 'uuﬁﬁﬂgﬂsrb” CemMecTPemectpa (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble
3aHaTUA pabortbl

Nekunn

Tema 1. OcHOBHbIE
NMOHATMS O BEKTOPAX U
OEeNCTBUSAX C HUMMW.
OcCHOBbI aHaNUTN4YECKOMN
1. [reomeTpun Ha 1 1 5 0
NMNOCKOCTN 1 B
npoctpaHcTee. OCHOBbI
NVHelHo anrebpsbl.

5 YCTHbI ONpOC

Tema 2.
MocnepoBaTenbHOCTA U
npegens
nocnenosartefibHOCTEMN.
Mpenen n
HenpepbIBHOCTb TecTupoBaHue
2. cpyHKLAN. 1 4 6 0 6
OundbdoepeHumpyemMocTb
dyHKuMK. Tabnuua
NPON3BOOHbIX.
CeoiicTBa
NPON3BOOHbIX.

Tema 3. [NponssogHble
BbICLUMX MOPSOKOB.
®dopmyna Tennopa v ee KOHTpONbHas
3. |npumeHeHme. 1 7 4 0 4 pabota
Hanbonbwee un
HanMeHbliee 3Ha4YeHns
JOYHKLIMM Ha OTpEe3Ke.

Tema 4.
MNepBoobpasHas,

4.\ a6nvua 1 9 3 0 3

nepBoobpasHbIX.

JomallHee
3adaHune
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Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")v;lr;;v;”b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Tema 5. Knacchbl
NHTErpupyembix
> L KOHTPOsIbHAas
5 pyHKUMA.OnpeaeneHHbIp 5 1 4 0 4 260%1 a
" [MHTerpan. P

HecobcTtBeHHblE

NHTEerparnbi.

Tema 6. DyHKUMN

MHOMMX NEPEMEHHbIX.

HacTHble Npon3BOAHbIE. JoMallHee
6. |Popmyna Tewnopa. 2 5 5 0 3} 3apaHve

JNlokanbHble

9KCTPEMYMbI.

Tema 7. KpaTtHble,

KPUBONMHENHbIE 1 ggg:ﬁ;eee
7. |NOBEPXHOCTHbIE 2 6 5 0 5 TecTMpoBaHHe

MHTErpanbl. OnNemMeHTbI
Teopun nons.

Tema 8. 9nemMeHTbI

YCTHbI ONpOC

8. KOMOMHATOPUKM. 3 1 2 0 2
Tema 9. Yucnosble n nomatuiHee
9. |dyHKUMOHaNbHbIE 3 2 6 0 6 3anaHve
psObl.
Tema 10.
OunddoepeHumanbHble KOHTpONbHas
10.|ypaBHeHNS : 3 2 10 0 10 paboTta

0ObIKHOBEHHbIE U B
4aCTHbIX MPOU3BOAHDIX.

Tema . UTorosas 1 0 0 0 3K3aMeH
doopma KOHTpoOns

Tema . NToroeas 3K3aMeH
doopma KOHTpons 2 0 0 0
Tema . Torosas 3K3aMeH
doopma KOHTpoOns 3 0 0 0
NTtoro 50 0 50

4.2 CopepXxaHume ONCLUMIUHDI

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

neKumnoHHoe 3aHsitTne (5 yaca(os)):

OCHOBHble MOHATUS 0 BEKTOPaXx U AeNCTBUSAX C HAMU. OCHOBbI aHaNMTUYECKOW reoMeTpumn Ha
NNOCKOCTN 1 B NpocTpaHcTBe. OCHOBbLI IMHENHON anrebpbl.

naboparopHas pabora (5 4aca(oB)):

CnoxeHue, BblYMTaHNE BEKTOPOB reoMeTpmnyeckn u B basnce. CkanspHoe BEKTOPHOE
npounseeneHns. PeweHune cnctem anrebpanyeckunx ypasHeHuii metogamm Kpamepa v Maycca.

Tewma 2. NocnepoBatenbHOCTU U Npeaenbl nocnenosaTenbHocTen. lNpenen n HenpepbIBHOCTb
byHkumu. OudpchbepeHumpyemoctb pyHKuMK. Tabnuua npon3sonHbIX. CBONCTBa
NPON3BOAHbIX.
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neKkumnoHHoe 3aHsitTne (6 yaca(os)):

MocnepnoBaTtenbHOCTU 1 Npeaenbl nocnenosarenbHocTel. MNpenen n HenpepbiBHOCTb GOYHKLIMN.
OndpdpepeHumpyemMocTb coyHKUMKU. Tabnuua nponssoaHbix. CBONCTBA NPOV3BOAHbIX.

naboparopHasi pabora (6 4aca(oB)):
BblucneHne npon3BoaHbIX CNOXHbBIX (OYHKLUWIA, 3a0aHHbIX IBHO HESIBHO U MapaMeTpu4ecku

Tema 3. NpounseogHbie BbiCLLUMX NOpsaKoB. Popmyna Teinnopa n ee NnpuMeHeHue.
Hambonbliee n HauMeHbLLEe 3HaYeHUs1 (PYHKLUUN Ha OTpe3Ke.

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

MpounaBoaHble Bbicwmx nopsaakos. dopmyna Telinopa n ee npumeHeHne. Hanbonblee
HaVMeHblUee 3Ha4YeHUs PYHKLUM Ha OTpe3Ke

naboparopHas pabora (4 4aca(oB)):

WccnepnoBaHue Bo3pacTtaHms, yobiBaHUS GOYHKLUN, HAXOXOEHNe aKCTPEMYMOB, To4eK nepernba.
AcnMnTOTbI KPpMBOW. Hanbonbluee n HaMMeHbluee 3Ha4YeHNs OYHKLMM Ha OTPEe3Ke.

Tema 4. NMepBoobpa3Hasn, Tabnuua nepBoodpasHbIX.

NeKunoHHoe 3aHsitTne (3 4aca(os)):

MepBoobpasHas, Tabnmua nepsoobpasHoix. [paBuna NHTErpMpoBaHNS
naboparopHas pabora (3 yaca(oB)):

Bbluncnexne MHTErpanos rno 4actsMm n MoaCcTaHOBKOM

Tema 5. Knaccbl uHTerpupyembix coyHKUUn.OnpeneneHHbin UHTerpan. Heco6¢cTBeHHbIe
MHTerpanbl.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Knaccbl nHTerpmpyembix dpyHkumin. OnpeneneHHblil nHterpan. HecobcTBeHHble MHTErpansl.
naboparopHas pabora (4 4aca(oB)):

BbluncneHune HeonpeneneHHbIX 1 ONpeaeneHHbIX MHTerpanos

Tema 6. PYHKLMN MHOTUX NepeMeHHbIX. YacTHble npon3BoaHbie. dopmyna Teunopa.
JlokanbHble 3KCTPEeMyMbI.

JNIeKLMOHHOe 3aHsiTne (5 4yaca(oB)):

DYHKLUNN MHOTUX NepeMeHHbIX. HacTHbie nponssoaHble. Popmyna Tennopa. JlokanbHble
9KCTPEMYMbI.

naboparopHas pabora (5 yaca(oB)):

BbluncneHmne 4yacTHbIX MPON3BOAHbBIX MPOCTLIX U CNOXHbIX PYHKUUIA [1pon3sBogHas no HanpasneHuHo.
rpaguneHT

Tema 7. KpaTHble, KpUBONIMHENHbIE U MOBEPXHOCTHbIE UHTErpasbl. ANeMeHTbl TEOpUUN NOoNS.
JNIeKLMOHHOe 3aHsiTue (5 Yyaca(oB)):

KpaTHble, KpUBONMHENHbIE 1 MOBEPXHOCTHBIE UHTErpanbl. INEMEHTbl TEOPUUN NONS.
naboparopHas pabora (5 4aca(oB)):

BbluncneHne KpnBONMHENHbIX, KpaTHbIX MHTErpanos. 3ana4v U3 Teopun nons.

Tema 8. dneMeHTbl KOMOMHATOPUKM.

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

OnemMeHTbl KOMOMHATOPWKM.

naboparopHasi pabora (2 4aca(oB)):

Tema 9. Yucnoeble N pyHKLMOHaNbHbIE PAAbI.
NeKLuMoHHoe 3aHsitne (6 4yaca(os)):
Yucnosble 1 (OyHKUMOHANbHbIE pSabl.
naboparopHas paborta (6 4aca(oB)):

VccnepoBaHme CXoOMMOCTM 3HAKOMONOXUTENbHbIX U 3Hako4Yepeayowmxcs panos. OnpegeneHune
obnactu cxoaMMOoCTV cTeneHHOro psaa. PasnoxeHue B pag Pypoe.

Tema 10. OuchcpepeHumanbHbie ypaBHEHUS : OObIKHOBEHHbIE U B YaCTHbIX MPOU3BOOHbIX.
nekumoHHoe 3aHsitTne (10 yaca(os)):
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OndpchepeHumanbHble ypaBHEHNS | 0ObIKHOBEHHbIE U B HACTHbIX MPON3BOAHbIX
naboparopHas pabora (10 yaca(oB)):
PeweHune 06bikHOBEHHbIX [1Y nepBoro nopsaka. YpaBHEHUS BTOPOro Nopsiaka ¢ MOCTOSIHHbIMM

KoadppuumeHTamm.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITENIbHOM paboTbl AUCUMMINHBI (MOLYNSA)

Crtpanunua 7 us 14.

Bupbl
Paspnen Cemectp Hepens | camocTosiTenbHon [TpyA0eMKOCTb ;‘:ﬂ%’:‘;‘oﬁ:ﬂ:ﬁgz
AvcuvnnuHol cemecTtpa paboTbl (B yacax) pa6oTkl
CTyOEeHTOB
Tema 1. OCHOBHblE
MOHSATMSA O BEKTOPAX M
OEeNCTBUNAX C HUMMW.
OcHoBbI aHaNUTUYECKONA
. [reomeTpun Ha 1 1 riofroroeka k 5 YCTHbI ONpOC
NIOCKOCTM 1 B ycTHOMY onpocy
npoctpaHcTee. OCHOBbI
NINHEHOoI anrebpbl.
Tema 2.
MocnenoBaTtenbHOCTU K
npegnens
nocnenoBaTenbHOCTEN.
Mpenen un
HenpepbIBHOCTb noaroToska K
" |byHKUMK. 1 4 TECTUPOBAHWUIO 6 TecTpoBatne
OundpdepeHunpyemocTb
pyHKkuun. Tabnunua
NPOU3BOOHbIX.
CsoincTtea
NPOU3BOOHbIX.
Tema 3. NponssoaHble
BbICLUMX MOPSOKOB.
®dopmyna Tennopa n ee NnoaroToBka K KOHTOONBHAS
. |npyMeHeHwue. 1 7 |KOHTpOnbHOW 4 6 P
Hanbonbwee un pabote paborta
HaMMeHbLIee 3Ha4YEeHNS
JoyHKLIMM Ha OTpe3ke.
Tema 4. HOLrOTOBK
MNepBoobpa3zHas, 1 9 oﬂ czug ra 3 noMallHee
" [Tabnuua AOMAIHEro 3agaHve
nepBoobpasHbIX. sananns
Tema 5. Knaccbl
NHTErpupyembix
doyHKUMIA.OnpeneneHHbIj 5 y MoArotoBka K KOHTpOnbHas
. KOHTPObHOW 18
nHTEerpan. 260Te paboTta
HecobcTBeHHbIE P
NHTErpanbl.
Tema 6. yHKUMM
MHOIMX NEPEMEHHbIX.
YacTtHble Npon3BoaHbIE. noaroToBka
. |Popmyna Tennopa. 2 5 |momawHero 17 fomalliHee
JlokanbHble 3ajaHuns sananne
9KCTPEMYMBbI.
PernctpaumnoHHblii Homep 345314 DAEKTPOHHEH
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’:‘;z)ﬁ:’:gzgs
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
noaroToBK

Tema 7. KpartHbie, OAroToska nomalHee
KPVBOMMHENHbIE U AOMaluHero ° 3apjaHue

7. |NOBEPXHOCTHbIE 2 6 [3apaHus
NHTErpanbl. DNeMeHTbI noaroToska K
Teopun Nonsi. TECTMPOBAHMIO 9 TecTupoBaHue
Tema 8. OnemMeHThI NnoAroToBka K

_ : 1 o

8 KOMOMHATOPWKM. 3 YCTHOMY Onpocy 2 ycTHEIV onpoc
Tema 9. HYnucnosble 1 noaroToBka

9. |(byHKUMOHANbHbIE 3 2 |oomawHero 6 ggz:;”;:e
paabl. 3anaHus
Tema 10.
OdungpdepeHumansHble noaroToBka K

10.|lypaBHeHUS : 3 2  |KOHTPOsbHOM 10 KZ%LEZHbHaH
OObIKHOBEHHbIE 1 B pabote P
4aCTHbIX NPOU3BOOHbIX.
Ntoro 89

5. O6bpasoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHus

I'Iposoumcg nekumn n na6opaToprle 3aHATUA C NCNONb30BaHNEM KOMIMbIOTEPOB. Bonblas yactb
Matepunana ndy4aeTtcyda 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 aHaNINTUYECKOM
reomeTpmmn Ha NJIOCKOCTU U B NPOCTPaHCTBE. OCHOBbI NIMHENHON anre6pb|.

YCTHbI ONPOC , NPUMEPHbIE BONPOCHI:
Onpegnenuteny n matpuubl

Tewma 2. NocneposatenbHOCTU U Npeaenbl nocnenosatenbHocTen. lNpenen n HenpepbIBHOCTb
cyHkumun. OuddepeHumpyemoctb hyHKUuK. Tabnuua nponssoaHbix. CBONCTBa
NPON3BOOHbIX.

TECTUpOBaHue , NPMMepPHbIE BOMPOCHI:
Mpenen 1 HeNPepbIBHOCTb (OYHKLNN.

Tema 3. NpounssoaHblie BbiCLUMX NOpsAKoB. Popmyna Teinnopa n ee npuMeHeHue.
Haub6onbluee n HauMeHblLee 3HaYeHUs PYHKLIMKN Ha OTpes3Ke.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
Mpegnensbl. NMpon3BoaHbIE CNOXHbIX (PYHKLNIA

Tema 4. NMepBoobpa3Hasn, Tabnuua nepBoobpasHbIX.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

Tabnuua nHTterpanos. NpaBuna UHTErprpoBaHns

Tema 5. Knaccbl MHTerpupyembix coyHKUuin.OnpeneneHHbin uHTerpan. Heco6¢cTBeHHbIe
MHTerpanbl.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:
HeonpeneneHHbI 1 ornpeneneHHbii MHTerpanbl

Tema 6. DYHKLUUM MHOTUX NepeMeHHbIX. HacTHble npousBoaHblie. dopmyna Tewnnopa.
JNNokanbHble 3KCTPEMYMbI.

PerunctpaumnoHHbii Homep 345314 5 AE
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JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:
DyHKUUKN MHOTMX NepemMeHHbIX. Popmyna Tennopa.

Tema 7. KpaTHble, KpUBONTMHENHbIE N MOBEPXHOCTHbIE MHTErpasbl. NEeMEHTbl TEOPUM MONSL.
[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

KpaTHble, KpUBOAMHENHbIE UHTErpanbl.

TEeCTUPOBAHWE , NPUMEPHbIE BONPOCHI:

lNoBepXHOCTHbIE MHTErpasnbl. ONEeMeHTbl TEopUKN NONS

Tema 8. SnemMeHTbl KOMOMHATOPUKM.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Tema 9. YUucnoeble n pyHKLMOHaNbHbIE PAAbI.

JoMallHee 3agaHune , NpuMepHble BOMpPOCHI:

Psagbl dpypbe.

Tema 10. OuchdpepeHumanbHble ypaBHEHUSA : OObIKHOBEHHbIE M B YaCTHbIX MPOU3BOAHbIX.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

OO6bIKHOBEHHbIE ANGIEPEHLIMANbHBIE YPaBHEHNS

Tema . UToroeasi popma KOHTpons

Tema . UToroBasi oopma KOHTpOnS

Tema . UToroeasi popma KOHTpons

MprMepHble BONPOCHI K 9K3aMeHY:

MakcumanbHbIi CyMMapHbIid 6ann no pesynbtataM TECTUPOBAHUS U BbINONHEHNS UHANBMOYaNbHOMO
3agaHug - 30.

OueHka akTMBHOCTW CTYAEHTOB BO BpPeMs nabopaTopHbIx 3aHATUI - ao 20 6annos.
MakcumanbHbiin 6ann Ha ak3ameHe - 50 .

[MpunoxeHwe 1.
Bonpochbl k ak3ameHy no matematuke ans 1-ro cemectpa reogpaka (bakanaspuar)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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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:

OcHoBHas nuteparypa

lNycak A.A. Bbicwas matemaTuka : y4ebHuK ons ctyoeHToB By30B : B 2 Tomax / A. A. N'ycak .? 6-e
n3g. ? Munck : TerpaCuctemc, 2007 .7 ; 20 .7 ISBN 978-985-470-582-8, 3200. T. 2.7 2007 .? 447
c. :un. ? bnbnuorp.: c. 433 (17 Ha3B.) .? [NpeaM.-nMeH. ykaa.: c. 434-439 .7 ISBN
978-985-470-581-1 ((1. 2)) .

lNycak A.A. Bobiclias matematuka : y4ebHuK ons cTyoeHToB By30B : B 2 ToMax / A. A. lNycak .? 6-e
naa. ? MuHck : TetpaCuctemc, 2007 .7 ; 20 .7 ISBN 978-985-470-582-8, 3200. T. 1.7 2007 .? 542,
[1] c. : un. ? Bnbnwuorp.: c. 529 (21 Ha3B.) .? [penM.-nmeH. ykas.: ¢. 530-537 .? ISBN
978-985-470-580-4 ((1. 1)) .

Typeukuin B. 9. MatemaTnka n nHcpopmatmka: YuebHuk / B.4. Typeukuit; Ypanbckuii
rocynapCTBEHHbI YHUBEPCUTET. - 3-e M3L., nepepab. u gon. - M.: MH®PA-M, 2007. - 560 c.: 60x90
1/16. - (Bbicwee obpazosaHue). (nepennet) ISBN 978-5-16-000171-5, 3000 3K3.3N€KTPOHHbII
pecypc: http://znanium.com/bookread.php?book=123828/.

dappees [.K., dapnneesa B.H. BoiumcnutenbHble MeTonbl nMHelHoM anrebpsil . - Cl6.: JlaHb, 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/
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Mporpamma ancumnnuubl "MatemaTtuka"; 020700.62 ["'eonorus; npodpeccop, A.H. (npodeccop) NypbaHos H.I™. | 3aBenytowmnin kageapon,
I.H. (moueHT) Wnpokosa E.A.

7.2. lononHutenbHasa nuteparypa:
JononHuTtenbHasa nutepartypa

NuHeliHas anrebpa: Teopus 1 NpuknagHble acnekTbl: YyebHoe nocobue / I.C. lesuos. - 2-e n3a.,
ncnp. n gon. - M.: Maructp: UH®PA-M, 2010. - 528 c.: 60x90 1/16. (nepenneTt) ISBN
978-5-9776-0163-4, 300 3k3. http://znanium.com/bookread.php?book=203776

XypbeHko J1. H. MatemaTnka B npumepax u 3agadax: Yueb. nocobue / J1.H. Xypbenko, I".A.
HwukoHoBa, H.B. HukoHoBa, O.M. Oertapesa. - M.: UHOPA-M, 2009. - 373
c.http://znanium.com/bookread.php?book=153685

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

Kypouw, AnekcaHap MeHHanbeBny. Kypc Bbicwelt anrebpsbl : y4ebHUK ons CTy4eHTOB BY30B,
obyyatowmxcs no cneumanbHoctam "Martemartumka”, "Mpuknan. matematmka" / A. . Kypow .?
N3naHue 12-e, ctepeotunHoe .? CaHkT-MNeTepbypr n op. : NlaHb, 2003 .? 431c.

7.3. UHTEepHeT-pecypcChbl:
OdudpdepeHunanbHble ypaBHEHUS -
ru/shop/books/departments/mathematics/diffequations/product.xhtml?id=2493555

3arpyska nporpammbl MAXIMA -
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
WHTerpuposaHue - www.intuit.ru/shop/product.xhtml?id=2494764
Jlekumn no matemaTuke ons reonoros - http://kpfu.ru/docs/F736557483/Bakalavry.pdf

8. MarepuanbHo-TexHU4eckKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHune gncumnnuHbl "MaTtematumka" npegnonaraeT UCnonb3oBaHne Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

KoMmnbloTepHbIin knacc.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BINO v y4ebHbIM nnaHoM no
HanpasneHntio 020700.62 "["'eonornsa” n Npoguno NOAroToBKM ['€0Norusi  reoxmMmns roproymnx
NCKOMaeMbiX .
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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".

PeueH3eHT(bl):
YT1knnHa E.A.
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