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Mporpamma aucumnnuHbl "MaTemaTuka"; 21.03.01 Hedprerazosoe oeno; fouUeHT, K.H. (ooueHT) TioneHesa O.H.

MporpamMmy avcumnavHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) TroneHeea O.H. Kadenpa obwei
maTematuku otgeneHue matematuky , Olga.Gourianova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

O3HaKkoOMUTb CTYLEHTOB C TEOPETUYECKMMUN OCHOBAMU INHEHOW anrebpbl, aHaNMTUYECKOW
reoMeTpumn, MaTeMaTyeckoro aHannsa, andpdepeHumnanbHbix yPaBHEHWI, a TakKe 00y4nTb nx
METOAaM peleHns MaTeMaTnyeckmx 3aay, OTHOCSWMXCS K yKa3aHHbIM pasaenam MaTemMaTyviku,

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

HaHHas yyebHas aucuunanHa BkntodeHa B pasgen " 51.6.6 OucumnnmHel (Mogynm)" OCHOBHOM
obpaszoBartenbHoit nporpammel 21.03.01 HedoterazoBoe Oeno n 0oTHOCKMTCS K 6a30BoiA
(obwenpodpeccmnoHanbHom) yactu. OcBamBaeTcs Ha 1, 2 kypcax, 1, 2, 3, 4 ceMecTpbl.

Lns nsyvyeHns aucumnnuHbl "MatemaTtmka" HeobxoAUMO 3HAKOMCTBO CTYEHTOB C KYPCOM
matematukun B o6beme cpenHeit wkonbl. Kypc "Matematvka" sBnseTcst OCHOBOI ANsi KYpCoB
€CTEeCTBEHHOHay4HOro uukna n gna Kypcos npogoeccruoHanbHoro umkna.

3. KomneTteHuum obyuatowerocsi, popMmupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdopoBka

LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL U
OK-1 BnageHue KynbTypoi MblNeHns, CNoCOOHOCTbI0 0606LWeHMS,
(0bLeKkynbTypHbIE aHanuaa, BOCNpUaTUS nHOpPMaLnn, 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 %,qabp YNEHTHPOBSHO M AIBHD ETR0
KoMneTeHuunn) ycTHy ylop
MK-1 obnanaHve npeacTaBneHNEM O COBPEMEHHOM Hay4YHON KapTuHe
(MpocpeccnoHantHbie Mupa Ha OCHOpBe 3HaHWIA METOO0B ch):TeCTBeHHblxyHa K; P
KOMreTeHuun) P yiks
MK-2 CNOCOBHOCTb MCNONb30BaTh B NPOGECCUOHANBHOW
(MpocpeccmonantHbie nesTenbHoCTn 6a30oBbix 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
npodpeccroHanbHbIX 3aaad

3. 0ONXeH BnageThb:
HaBblKaMU MPUMEHEHNS MaTeMaTU4yecknx Mogenen ans onucaHus onsnyecknx npoueccos
4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

CTy,D,GHT OONXeH yMeTb 4NTaTb N NOHNMATb TEKCT, HACbIWEHHbI MateMaTuUkon. YMeTb npoBoOANTb
BblHMUCNEHNA BPYHHYIO 1 C MOMOLWbIO KOMﬂblOTepHOVI TEXHUKN. NCNONb30BaTb pPe3y/bTaThl
Bbl4MCNEHWUI B FlpaKTVI‘-IeCKOVI OeATENbHOCTN.
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Mporpamma aucumnnuHbl "MaTemaTuka"; 21.03.01 Hedprerazosoe oeno; fouUeHT, K.H. (ooueHT) TioneHesa O.H.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpyooemMKoCTb AMCUMNANHBI cocTaBnseT 11 3aveTHbix(ble) eanHuL(bl) 396 yaca(os).

dopma NPOMEXYTOYHOro KOHTPONS AMCUUNINHBI 9K3aMeH B 1 ceMecTpe; 3a4eT BO 2 CeMeCTpe; 3a4eT
B 3 CeMeCTpe; aK3aMeH B 4 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO Ans [OMnycka K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunnmHe/ MOaynto
TemaTtnyeckuu nNnaH aucUMNAUHbI/MOAYNS

Buabl n yachbl
Pasgen ayauTopHow paborbl,
UX TPyAO0EeMKOCTb
R o) Texyne hopus
Nexumn MpakTnueckumelllaboparopHole
3aHATUA paborbl

Tema 1. OcHoBbI
NIHelHo anrebpsbl.
Matpuupl. Ldeinctens c
mMarpuuamu.
Onpepenutenn. lMncbMeHHoe
PeweHwne cuctem JoMallHee

1. |NnMHENHbIX ypaBHEHWI 1 1 9 0 18 3apaHve
MeToLooM obpaTHOl TecTmpoBaHue
mMartpuubl, METOOOM
Kpamepa v metonom
Maycca. PaspewmnmocTtb
N 4YNCNO peLleHnin
CUCTEMbI.
Tema 2. OcHosbl
BEKTOPHOW anrebpbl.
BekTtopbl. CkanspHoe, lNnucbmMeHHoe
BEKTOPHOE " nomauiHee

2. cMewaHHoe 1 4 9 0 18 3anaHve
nponsseneHune TecTnposaHve
BEKTOPOB B TPEXMEPHOM
npoctpaHcTee. baauc.
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Mporpamma aucumnnuHbl "MaTemaTuka"; 21.03.01 Hedprerazosoe oeno; fouUeHT, K.H. (ooueHT) TioneHesa O.H.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 3. OcHoBbI
aHanuTU4yeckom
reoMeTpun Ha
NNOCKOCTU 1 B
npoctpaHcTee. Npsamas
Ha nnockocTtn. Kpueble
BTOPOro nopsaka.
MpvBeneHve

3. ypaBHeHus K 2 6 6
KaHOHMYeCcKoMy BMaY.
MNpamas B
NpoOCTPaHCTBe.
[MnockocTb.
[MoBepxHOCTN BTOPOro
nopsgka. [NpveeneHuve
YpPaBHEHNS K
KaHOHMYecKoMy BMay.

Tema 4. dyHKUMS,
cnocobbl ee 3aaaHus.
OnNeMeHThbl
KombuHaTopuku.MNocnenpeaTenbHOCTH
1 npenensi
nocnenosaTenibHOCTEN.
Mpenen un
HenpepbIBHOCTb
PyHKUNWN.
OundpdoepeHumpyemocTb [MncbMeHHoe
pyHKumn. Tabnuua nomauHee
NPON3BOLHbIX. 3ajaHve
CsoiicTtBa KoHTponbHas
NPOU3BOOHbIX. pabota
[Mpon3BoaHbIE BbICWINX
nopsakos. dopmyna
Tennopa v ee
npumeHeHue. lNpasuno
INonuTtang. lNocTtpoeHue
1 uccneposaHve
rpadpukoB OYHKLIMIA.
Hanbonbwee un
HaVMeHbluee 3Ha4YeHNs
JOYHKLIMM Ha OTpEe3Ke.

Tema 5.
MNMepBoobpasHas
PyHKLMN, ee CBONCTBA. MucbMeHHoe
HeonpeneneHHbii nomMallHee
5 [AHTErpan. Tabnuua 3 ] 6 0 6 3ajaHve

" [mHTerpanos. Cnocobebl KoHTponbHas
NHTErpMpoBaHus. paboTa
Knaccbl MHTErprpyeMbix

JOYHKLUUNA.

MNncbMeHHoe

nomaiuHee
3afaHue

0 12 KoHTponbHas

paboTta

KETPOHHBH
B_EPCHTET
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Mporpamma aucumnnuHbl "MaTemaTuka"; 21.03.01 Hedprerazosoe oeno; fouUeHT, K.H. (ooueHT) TioneHesa O.H.

Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'uuﬁr""""Hb” CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Nekuunn

Tema 6. OnpeneneHHbiii
WHTErpan no oTpesky.
MpunoxeHus
onpeneneHHoro
NHTErpana.
MpunbnuxeHHoe
6'BbNM0neHMG 3 4 6 0 6
onpeneneHHoro
NHTErpana.
HecobcTtBeHHblE
NHTEerpansl.

[MucbMeHHoe
nomMauwHee
3ajaHve
TectupoBaHue

Tema 7. ®yHKUMN
MHOIMX NEePEMEHHbIX
HacTHble Npon3BOOHbIE.
[MpounssonHas no
HanpasneHuto, [MncbMeHHoe
rpagueHt. nomauHee

7. ([pon3BogHbIe BbICWNX 3 6 6 0 6 3apaHve
nopsakos. dopmyna TecTtuposaHue
Tennopa. JlokanbHble
aKkcTpemymbl. Meton
HaMMEeHbLINX
KBagpaToB.

Tema 8. KomnnekcHble
yucna, cnocobbl nx NMncbMeHHoe
npeacTaBneHns. JomallHee
8. # 4 8 4 0 4

NencTtena Han 3agaHue
KOMMNEKCHbIMU
yucnamu.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma aucumnnuHbl "MaTemaTuka"; 21.03.01 Hedprerazosoe oeno; fouUeHT, K.H. (ooueHT) TioneHesa O.H.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

Tema 9. O6bIKHOBEHHbIE
andppepeHunanbHble
ypaBHEHUS.
OundpdepeHumanbHblie
ypaBHEHUS NepBoro
nopsaka (c
pasgensownmncs
nepeMeHHbIMN,
OOHOpOAHbIE,
NVHENHbIe, ypaBHEHNS
Beprynnn).

. |[dndbdpepeHumnanbHble

ypaBHeHNs BTOPOro
nopsiaka (monyckatoume
NMOHWXeHWNe nopsaka,
NNHENHbIe 0AHOPOOHbIE
1N HeogHOpPOOHblIE
andpgoepeHumnanbHble
ypaBHeHus c
NMOCTOSAHHbIMMN
KoagodomumeHTamn).

MNncbMeHHoe
nomaiuHee
3afaHuve
KoHTponbHas
paboTta

10.

Tema 10. Yncnosble
psObl.
3HaKoMONOXNTENbHbIE
panbl. Teopemsl
CpaBHEHUS.
JloctaToyHble Npu3Haku
CXOOMMOCTH.
3Hako4epenytoumecs
panbl. [NpnaHak
NeibHnua.
®yHKUMOHANbHbIE
psagbl. CTeneHHble
panbl. Pagbl Tennopa v
panbl dypbe.

12

[MncbMeHHoe
noMallHee
3apaHve
TectnposaHue

Tema . Torosas
doopma KOHTpons

9K3aMeH

Tema . NTorosas
doopma KOHTpons

3avert

Tema . UTorosas
doopma KOHTpons

3avert

Tema . NTorosas
doopma KOHTpons

Ok3ameH

NTtoro

66

98

4.2 CopepxaHue oUCLUNMUHbI

KETPOHHBH
EEPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
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Mporpamma aucumnnuHbl "MaTemaTuka"; 21.03.01 Hedprerazosoe oeno; fouUeHT, K.H. (ooueHT) TioneHesa O.H.

Tema 1. OcHoBbI NMHenHOW anre6pbl. MaTpuubl. Jencteusa ¢ matpuuami. Onpenenurenn.
PelwieHne cuctem NMHENHbIX ypaBHEHUA METOA0M oOpaTHOWM MaTpuubl, MeToaoM Kpamepa u
metonoM MNaycca. Pa3peluMMOCTb U YACNO peLleHU CUCTEMDI.

JIeKLMOHHOoe 3aHsiTne (9 4yaca(os)):
Martpuubl. dencteua ¢ matpuuammn. Onpegenutenn. PeleHmne CMCTeM NUHENHBbIX YPaBHEHWIA

MeTonom obpaTtHoli MaTpuubl, MeToaoM Kpamepa n metogom Maycca. PaspewmmocTtsb 1 4ucno
peLleHnin CUCTEMBI.

naboparopHas pabora (18 yaca(oB)):

Martpuubl. dencteua ¢ matpuuammn. Onpegenutenn. PeleHmne CMCTeM NUHENHbIX YPaBHEHWIA
mMeTonom obpaTtHoi maTpuubl, MeTonoM Kpamepa n metonom Maycca. PaspewmmocTb 1 ymcno
peLleHnin CUCTEMBI.

Tema 2. OcHOBbI BEKTOpPHOM anrebpbl. BekTopbl. CkansipHoe, BEKTOPHOE M CMeLLaHHoe
npounsseneHne BEKTOPOB B TPEXMEepPHOM npocTpaHcTee. basuc.

JNIeKLMOHHoe 3aHsitue (9 4aca(os)):

BekTopbl. CkansipHoe, BEKTOPHOE 1 CMELLaHHOE NPOnN3BELEHNE BEKTOPOB B TPEXMEPHOM
npocTtpaHcTee. basuc.

naboparopHas paborta (18 yaca(oB)):

BekTopbl. CkansipHoe, BEKTOPHOE 1 CMELLaHHOE NPOnN3BELEHNE BEKTOPOB B TPEXMEPHOM
npocTtpaHcTee. basuc.

Tema 3. OCHOBbI aHaNUTNYECKoMn reoMeTpmMm Ha NJIOCKOCTU U B NpocTpaHcTBe. lNpamas Ha
nnockocTtn. Kpusble BTOporo nopsiaka. lNpueeneHne ypaBHeHUs1 K KAHOHUYECKOMY BUAY.
MNMpsimasa B npoctpaHcTtBe. MNnockocTtb. [MoBepxHOCTU BTOpOro nopsiaka. NpueeneHne
YpPpaBHEHUSA K KaHOHN4YeCKOMY BUAy.

JNeKLMoHHoe 3aHsitue (6 4yaca(oB)):

Mpsimas Ha nnockoctu. Kpreble BTOporo nopsiaka. MpreeaeHne ypaBHEHNUS K KAHOHMYECKOMY BUY.
Mpsimas B npocTpaHcTe. MnockocTb. MoBepxHOCTU BTOporo nopsiaka. MpueeaeHne ypaBHeHMs K
KaHOHMYECKOMyY BUIY.

naboparopHas pabora (12 yaca(oB)):

Mpsivas Ha nnockocTu. Kpreble BTOporo nopsinka. MpmeeneHne ypaBHEHUS K KAHOHNYECKOMY BUAY.
MNpsivas B npocTpaHcTee. MnockocTb. MNoBepxHOCTM BTOpOro nopsaka. MNpreeneHne ypaBHeHMS K
KaHOHW4YeCcKOoMy Buay.

Tema 4. dyHKUMSA, cNOCOObI ee 3apaHus. dneMeHTbl KOMOMHaTopuku.MocnenosaTeNnbHOCTU U
npepnensbl nocnepnosarenbHocTew. Npenen n HenpepbiBHOCTb PYHKLMM.
OudbdbepeHumpyemoctb pyHKUMN. Tabnuua npon3BoaHbiXx. CBOMCTBA NPOU3BOAHbIX.
NMpoussoaHbie BbicLUUX Nopaakos. dopmyna Tennopa u ee npumeHeHue. Npasuno Jlonutans.
MocTpoeHue u nccneposaHue rpacpmkoB pyHKUUA. Hanbonbliee 1 HauMeHblLLEe 3HaYEeHUs
poyHKUMU Ha OoTpe3Ke.

JNIeKLMOHHOe 3aHsiTne (8 4aca(os)):

dyHKUMS, cnocobbl ee 3a8aHns. AneMeHTbl KOMOUHaTopuku.MllocnenoBaTensHOCTY U Npeaensl
nocneposarenbHocTen. [penen n HenpepblBHOCTb PYHKUUKW. dundpdoepeHUmnpyeMocTb OyHKLNN.
Tabnuua npounssoaHbix. CBONCTBA NPOM3BOAHBIX. [pON3BOAHbIE BbICWUX NOPSAKOB. PopmMyna
Tennopa v ee npumeHeHue. [Npasuno JlonuTtans. [locTpoeHne n nccnegosaHve rpagpukos
PyHKLMIA. Hanbonblee 1 HaMMeHbluee 3HAaYEHUS OYHKLIMN Ha OTpe3Ke.

naboparopHas pabora (16 4aca(oB)):

dyHKUMS, cnocobbl ee 3a8aHns. AneMeHTbl KOMOUHaTopukn.MlocnenosaTenbHOCTY U Npeaensl
nocneposarenbHocTen. [penen n HenpepblBHOCTb PYHKUUKW. dundpdoepeHuUmnpyeMocTb OyHKLNN.
Tabnuua npounssoaHbix. CBONCTBA NPOM3BOAHBIX. [TPON3BOAHbIE BbICWUX NOPSAKOB. PopmMyna
Tennopa v ee npumeHeHune. lNpasuno JlonuTtans. [loctpoeHne n nccnegosaHve rpagpukos
PyHKLMA. Hanbonblee 1 HanMeHbluee 3HaYeHUSt PYHKLIMN Ha OTpe3Ke.

Tema 5. NepBoob6pa3Hasn coyHKLMK, ee cBouCcTBa. HeonpeneneHHbi nHTerpan. Tabnuua
uHTerpanoB. Cnocobbl MHTEerpupoBaHus. Knaccbl MHTErpupyembix OyHKLMNA.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma aucumnnuHbl "MaTemaTuka"; 21.03.01 Hedprerazosoe oeno; fouUeHT, K.H. (ooueHT) TioneHesa O.H.

MepBoobpasHas yHKUMK, ee cBoiCcTBa. HeonpenenerHbli nHterpan. Tabnuua nHTerpanos.
Cnocobbl nHTerpmpoBaHusi. Knaccol MHTErpupyembix qoyHKLWIA.

naboparopHas pabora (6 4aca(oB)):
MepBoobpasHas yHKLUMK, ee cBOCcTBa. HeonpeneneHHbli nHterpan. Tabnuua nHTerpanos.
Cnocobbl nHTerpmpoBaHusi. Knaccol MHTErpupyembix qoyHKLWIA.

Tema 6. OnpeneneHHbIn MHTErpan no orpesky. NpunoxeHus onpeneneHHOro NHTerpana.
MpubnuxeHHoe BbluMCNEHNE OnpeneneHHoro uHterpana. Hecob6crTseHHble MHTErparnbl.

JNIeKLMOHHoe 3aHsitue (6 4aca(os)):

OnpepneneHHblil nHTerpan no otpesky. MNpunoxeHns onpeneneHHoro nHterpana. MpubnnxeHHoe
BblYMCNIEHVE ONPELENEeHHOro nHTerpana. HecobctBeHHbIE MHTErpansi.

naboparopHas pabora (6 4aca(oB)):

OnpepneneHHblil nHTErpan no otpesky. MNpunoxeHns onpeneneHHoro nHterpana. MpubnnxeHHoe
BblYMCNIEHVE ONPELENeHHOro nHTerpana. HecobctBeHHblEe MHTErpansi.

Tema 7. DYHKLUN MHOIMX NepeMeHHbIX. YacTHble npon3BoaHbie. MpoussogHas no
HanpasneHuIo, rpagueHT. NponsBoaHbIe BbICLUMX NopsaKoB. PopMyna Teinopa. JlokanbHble
3KCcTpeMyMbl. MeToa HauMeHbLUUX KBaapaToB.

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

DYHKLNN MHOTUX NePEMEHHbIX. HYacTHble npon3BoaHble. [Mpon3soaHas No HanpaBneHuio, rpagneHT.
[MponssoaHble BbicwKX nopsaakos. dopmyna Tennopa. JlokanbHble akCcTpeMyMbl. MeTon
HaMMEeHbLWNX KBaAPaTOB.

naboparopHasi pabora (6 4aca(oB)):

DYHKLNN MHOTUX NepPeEMEHHbIX. HacTHble Npon3BoaHble. [Tpon3soaHas No HanpaBneHuio, rpagneHT.
[MponssoaHble BbicwMX nopsakos. dopmyna Tennopa. JlokanbHble akCcTpeMyMbl. Meton
HaMMEeHbLWWX KBaAPaTOB.

Tema 8. KomnnekcHble yucna, cnocobbl nx npencraBneHus. JencTBua Hag KOMMNEKCHbIMU
yucnamu.

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):
KomnnekcHble yncna, cnocobbl ux npeactasneHns. [encteus Hag KOMNIEKCHbIMA YACTaMu.
naboparopHas pabora (4 4aca(oB)):
KomnnekcHble 4ynucna, cnocobbl ux npeactasneHns. [eictBus Hag KOMNNEKCHbIMUA YCaMK.

Tema 9. O6bIKHOBeHHbIe andpcpepeHumnanbHble ypaBHeHUs. OudpdepeHumanbHble ypaBHEHUSA
nepsoro nopsiaka (c pa3gensowuMncsa nepeMeHHbIMU, 0QHOPOAHbIEe, IUHENHbIe, ypaBHEeHUSs
BepHynnu). OuddepeHumnanbHblie ypaBHeHUs1 BTOPOro nopsiaka (oonyckarwoLiue noHnxXeHue
nopsioka, IMHerHble 0AHOpPOAHbIe U HeoAHOpPOAHblIe AudpchepeHUanbHble ypaBHEHUS C
NOCTOSAHHbIMU KOo3chpuLiMeHTamn).

neKkumnoHHoe 3aHsiTne (6 yaca(os)):

OO6bIKHOBEHHbIE AMddhepeHLmManbHble ypaBHeHNs. duddepeHunanbHbie ypaBHEHUS NEPBOro
nopsaka (C pasgensowmmncsa nepemMeHHbIM1, 0GHOPOAHbIE, NMMHENHbIe, ypaBHeHUs bepHynnu).
OndpdepeHumanbHble ypaBHeHNS BTOPOro nopsiaka (fonyckarwwme noHnXeHne nopanka,
NINHENHbIE 0AHOPOAHbIE N HEOAHOPOLHbIE AndbpepeHLmanbHble ypaBHEHNUS C MOCTOSAHHbIMM
KoagodomumeHTamu).

naboparopHasi pabora (6 4aca(oB)):

OO6bIKHOBEHHbIE AMddhepeHLmManbHble ypaBHeHNs. duddepeHunanbHbie ypaBHEHUS NEPBOro
nopsaka (Cc pasgensowmmMmncs nepemMeHHbIM1, 0GHOPOOHbIE, NMMHENHbIe, ypaBHeHUs bepHynnu).
OndpdepeHumanbHble ypaBHeHUS BTOPOro nopsaka (fonyckarwwme NoHnXeHne nopaaka,
NINHENHbIE 0AHOPOAHbBIE N HEOAHOPOLHbIE AndbpepeHLmanbHble ypaBHEHUS C MOCTOSAHHbBIMM
KoagodomumeHTamu).

Tema 10. Yucnosblie psabl. 3HaKONONMOXUTENbHbIE pAabl. TeopeMbl cpaBHEHUS. [LoCcTaTOYHbIe
npu3Haku cxoaummocTu. 3Hakouyepeaywwmecs paabl. MpuaHak JlenbHuua. PyHKUMOHaNbHbIE
psaanbl. CTeneHHble paabl. Paabl Tennopa n psabl dypbe.

JNIeKLMOHHOe 3aHsiTne (6 4aca(os)):
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Yucnosble psaabl. 3HAKOMONOXMUTENbHbIE PAabl. TeopeMbl cpaBHeHMs. [JocTaTo4YHblEe MPU3HaKy
cxoamnmocTun. 3Hakodepenytowmecs paabl. MNpusHak JleinbHuua. PyHKUMOHaNbHbIE paabl.
CreneHHble paabl. Paabl Tennopa n psgbl dypbe.

naboparopHas pabora (6 4aca(oB)):

Yucnosble paabl. 3HAKOMONOXMUTENbHbIE PAabl. TeopeMbl cpaBHeHMS. [JocTaTO4YHblE MPU3HaKy
cxoamumocTun. 3Hakovepenytowmecs paabl. MNpusHak JleinbHuua. PyHKUMOHaNbHbIE paabl.
CreneHHble paabl. Paabl Tennopa n psgbl dypbe.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITENIbHOM paboTbl AUCLUMMNINHBI (MOLYNSA)

Buabi
N Paspnen Cemectp Hepens | camocTosiTenbHon [TpyA0eMKOCTb ;‘:ﬂ%ﬂ::)';‘::;':ﬁg;
AncumnnuHbl ceMecTpa pabortbl (B yacax)
CTyOEeHTOB paﬁoTbl

Tema 1. OcHoBbI
NVIHelHo anrebpsbl.
Matpuupl. LleiicTens ¢ NOAroTOBKA MUCbMEHHOE
Marpulamm. [OMallHero 12 nomaiiHee
Onpenenutenn. 3aaaHus 3anaHue
PeweHwne cuctem

1. |nMHENHbIX ypaBHEHUI 1 1
MeToooM obpaTHO
Matpulbl, METOOOM
Kpamepa n metogom
"aycca. Pa3pewnmocTb :ggrv?ggggﬁ;}o 12 TecTupoBaHue
N YNCNO PeLIeHNI
CUCTEMBI.
Tema 2. OcHOBbI
BEKTOPHOW anrebpbl. noaroToBska NMCbMeHHOoe
Bektopbl. CkanspHoe, OOMallHero 14 nomatHee
BEKTOPHOE ” 3anaHus 3apaHue

2. |cMewaHHoe 1 4
npovsseneHve
BEKTOPOB B TPEXMEPHOM NOOrOTOBKA K
npocTpaHcTee. baauc. TeCﬂTMpOBaHMPO 16 TecTMpoBaHue
Tema 3. OcHoBbI
aHanMTN4eCcKom
reomMeTpumn Ha
NAOCKOCTU U B noaroToBKa NMCbMeHHoe
npocTtpaHcTse. [psmas JomatiHero 8 noMallHee
Ha nnockoctu. Kpueble 3afaHunA 3afaHue
BTOPOro nopsaka.
MNpvBenexve

3. lypaBHeHus K 2 6
KaHOHMYEeCKoMy BMaY.
[Mpsimas B
NpOCTpaHCTBe.
Mnockocte. KOHTPONHOR 6 [KoHTRONBHas
MoBEepPXHOCTN BTOPOrO pabote pabota
nopsgka. lNpveeneHue
ypaBHEHUS K
KaHOHMYEeCKoMy BMaY.

KETPOHHBH
B_EPCHTET
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Buabl
Pasnen CemecTp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 4. OyHKUNS,
cnocobbl ee 3anaHus.
ONEMEHTbI
KoMbuHaTopuku.locnenpeaTenbHOCTH
Vi penenel o noaroToBka NMCbMEHHOE
PIOCJ'Ie,D.OBaTeﬂbHOCTeI/I. [OMaLHEro 14 noMawHee
Penen v 3ajaHus 3afaHue

HenpepbIBHOCTb
doyHKLMN.
OdungpdbepeHunpyemocTb
dpyHKkuun. Tabnunua
NPON3BOOHbIX. 5 11

" |CsoincTea
NPON3BOOHbIX.
[Mpon3BoAHbIE BbICLINX
nopsakos. dopmyna
Tennopa n ee
npumeHeHune. lNpasnno ronroroska k > KOHTPONbHas
Nonwutans. MNocTpoeHne KongoanOV' paboTta
W VccnenoBaHue pabote
rpadpukoB OyHKLMNA.
Hanbonbluee n
HaMMeHbLlee 3Ha4YeHns
OYHKLNKM Ha OTpes3Ke.
Tema 5.
MepBoobpa3zHas noaroToeka NNCbMEHHOE
doyHKLWUW, ee CBOWCTBA. JoMallHero 14 JomaliHee
HeonpeneneHHbINn 3anaHus 3ajaHve
nHTerpan. Tabnmua 3 1

" [nHTerpanos. Cnocobbl
WHTErpupoBaHunS. NOAroToBKa K
Knaccbl MHTErpmpyembix KOHTPONbHOM 10 KOI%TpOJ‘IbHaFI
CPYHKLIMIA. paGote paborta
Tewma 6. OnpeneneHHbIi
NHTErpan rno oTpesky.
MprnoxeHus noaroToBka NMCbMEHHOE
onpeLneneHHoro JoMallHero 14 JomaliHee
NHTEerpana. 3ajaHuns 3afaHue
MpnbnuxeHHoe 3 4

" |BblYUCNEHNE
onpeneneHHoro
nHTErpana.
HecobcTBEeHHbIE NOAroToska K 10 TecTupoBaHue
MHTerpanbi. TECTUPOBAHNIO
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

Tema 7. ®yHKUMM
MHOIMX NEPEMEHHBIX.
YacTHble Npon3BodHble.
MponssogHas no
HanpaeneHuto,
rpagmneHT.

. [Mpon3BoAHbIE BbICLUNX
nopsiakos. dopmyna
Tennopa. JlokanbHble
aKcTpemymbl. MeTtoq
HaUMEHbLMNX
KBaLpAaTOB.

noaroToBka
JomallHero
3agaHuns

14

NMMCbMEHHOE
JomMallHee
3agaHune

NMoaroToBka K
TECTUPOBaHNIO

10

TeCTUpPOBaHNe

Tema 8. KomnnekcHble
ynucna, cnocobbl nx
npeacTaBneHmns.

" |denctBus HaL
KOMMIEKCHbIMU
yucnamm.

noaroToBka
JomallHero
3a0aHns

NMMCbMEHHOE
JoMallHee
3agaHune

Tema 9. O6bIKHOBEHHbIE
andpgoepeHumnanbHble
ypaBHeHus.
OdugpdepeHumansHble
ypaBHEHNs NepBoro
nopsaka (c
pasnensiowmnMmncs
nepemMeHHbIMK,
OLHOPOIHbIE,
NINHENHble, ypaBHEeHS
BepHynnu).

. [dndbdpepeHunanbHbie
ypaBHEHNs BTOPOro
nopsaka (monyckawouwme
NMOHMXEeHNe nopsaka,
NVHENHbIE OOHOPOOHbIE
1N HEOOHOPOLHbIE
andpgoepeHumnanbHble
ypaBHeHus C
NMOCTOSAHHbBIMM
KoathdpuumeHTamm).

noarotoska K
KOHTPONbHOW
paboTte

KoHTponbHas
paboTta
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Buaobi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’:‘;z)ﬁ:’:gzgs
AucumninHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTYyAOEeHTOB P
Tema 10. Yucnosble
psObl.
3HaKoMonoXuTesbHble
psibl. TeopeMbl noaroToeka NMCbMEHHOoe
cpaB|-.|eH|/|9| LIOMaLIHEero 6 nomMallHee
IlocTaTouHble NpraHakm SafaHuns salaHne
10 [cxoAnMoCTA. 4 12
3Hako4epenyowmecs
psobl. [MpunsHak
NebHnua.
DyHKUNOHaNbHbIE NOArOTOBKA K
psnbl. CTeneHHble TECTUPOBaHMIO 1 TecTnposaHme
psobl. Pagbl Ternopa
psobl Pypbe.
Ntoro 169

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

MpoBoasTcs nekumm n nabopaTopHble 3aHSATUS C UCMONb30BaHNEM KOMMbIOTEPOB. bonbwas yacTb
Matepuana n3y4yaetcsl CaMoCTOSITENbHO

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHue
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OcHoBbI NMHenHOW anre6pbl. MaTpuubl. JencTteus ¢ matpuuami. Onpenenurenu.
PewieHne cuctem NnMHENHbIX ypaBHEHU METOA0M obpaTHOWM MaTpuubl, MeToaoM Kpamepa u
metonom Naycca. Pa3pellMMOCTb U YMCIO peLleHUin CUCTEMbI.

nMCbMeHHOe noMallHee 3anaHne , NpuMepHble BOMpoChI:

Deictens ¢ matpuuamn. Onpenenutenun. PeweHne cncteM NMHENRHbIX ypaBHEHWIA METOAOM
obpatHoi maTpuubl, MeToaoM Kpamepa n metonom lraycca.

TecTMpoBaHve , NpMepHbIe BOMPOCHI:
PeweHne cuctem nuHenHbix ypaBHeHnin meTogom Kpamepa n metonom [aycca.

Tema 2. OcHOBbI BeKTOpHOM anre6pbl. BekTopbl. CKansipHoe, BEKTOPHOE U CMeLlaHHoe
npou3BeneHue BEKTOPOB B TpeXMEpPHOM npocTtpaHcTee. basuc.

nMCbMeHHOE JoMallHee 3anaHne , NpuMepHble BOMpOoChl:

CkansipHoe, BEKTOPHOE U CMeLaHHOe NPOon3BeeHNe BEKTOPOB B TPEXMEPHOM NPOCTPAHCTBE.
PaanoxeHue no 6asucy.

TecTnpoBaHune , npmMMepHbIe BOMpPOChHI:
CKanﬂpHoe, BEKTOPHOE N CMEeLlaHHOE Nnpon3eeleHne BEKTOPOB B TODEXMEPHOM MNPOCTPaHCTBE.

Tema 3. OCHOBbI aHaNIUTUYECKOMN reomeTpun Ha NIOCKOCTU U B NPOCTpPaHCTBEe. anMaSI Ha
MNJIOCKOCTMU. KpI/IBbIe BTOpPOro nopsinka. an/IBe,D,eHVIe YpaBHEHUA K KaHOHN4YeCKOMy Bnay.
I'Ipsmaﬂ B NPOCTpPaHCTBE. MnockocTb. HOBerHOCTVI BTOpPOro nopsioka. anIBe,D,EHVIe
YpaBHEHUSA K KaHOHN4YeCKOMYy BnAy.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

Mpsimas Ha nnockoctu. Kpreble BTOporo nopsiaka. MpreeaeHne ypaBHEHNS K KAHOHMYECKOMY BUY.
MMCbMEHHOE AOMallHEe 3aaaHne , NPUMepPHbIe BOMPOCHI:

[Mpsimasa Ha nnockocTtn. Kpueble BTOpOro nopsaka. NpveeneHne ypaBHEHUS K KAHOHUYECKOMY B LY.
[Mpsimas B npocTpaHcTee. [110CcKoCTb.
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Tema 4. dyHKUMSA, cNOCOObI ee 3apaHus. dneMeHTbl KOM6uHaTopuku.MocnenoBaTeNnbHOCTU U
npepnensbl nocnepnosarenbHoctew. Npenen n HenpepbIBHOCTb PYHKLMM.
OudbdbepeHumpyemoctb pyHKUMN. Tabnuua npon3BogHbiXx. CBOMCTBA NPOU3BOAHbIX.
NMpoussoaHbie BbicLUUX Nopaakos. dopmyna Tennopa u ee npumeHeHue. Npasuno Jlonutans.
MocTpoeHue u uccnepoBaHue rpacpmkoB pyHKUUA. Hanbonbliee 1 HanMeHblLLee 3HaYeHUst
pbyHKUMU Ha OoTpe3Ke.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

MocnenoBaTtenbHOCTM U Npeaenbl nocnenoatenbHocTei. Mpenensl yHKUMK. BoluncnexHune
Npon3BoAHbIX. MprnoxeHne NPON3BOOHbBIX OYHKLNN.

nMCbMEeHHOE JoMallHee 3adaHne , NpuMepHbIe BOMPOChHI:

BbluncneHvne npenenos nocnenosaTenbHOCTEN U PyHKUMA.BblumncneHne nponssogHbix. MNpunoxeHve
NPOV3BOAHbBIX PYHKLINN.

Tema 5. NepBoob6pa3Hasn coyHKLMK, ee cBoucTBa. HeonpeneneHHbi uHTerpan. Tabnuua
uHTerpanoB. Cnoco6bl nHTerpupoBaHus. Knaccbl MHTErpupyeMbix coyHKLIMNA.

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

BbluncneHne HeonpeneneHHbIX MHTErpanos

MMCbMEHHOE AOMallHee 3aaaHne , NPUMepPHbIe BOMPOCHI:

HeonpegneneHHble nHterpansl. Cnocobbl MHTErpupoBaHns. Knaccbl MHTErpupyeMblX GoyHKLNIA.

Tema 6. OnpeneneHHbIN UHTErpan no oTpe3Kky. MpunoxeHns onpeneneHHOro UHTerpana.
MpubnnxeHHoe BbluUCEHME onpeaeneHHoro nHTerpana. Heco6cteeHHble MHTErpanbi.

nMCbMeHHOE noMallHee 3anaHne , NpuMepHble BOMPOChHI:

OnpepneneHHblit HTerpan no otpesky. MNMpunoxeHns onpeneneHHoro HTerpana. MpubnmnxeHHoe
BblYMCNIEHME ONpPeneNneHHOro nHTerpana. HecobctBeHHbIEe MHTErpansi.

TecTnpoBaHune , npmMMepHbIe BOMpPOCHI:
BblumcneHne nnowanu dourypbl, OANUHbI Oyru, obbema Tena BpaLI.I,eHI/IH.HeCO6CTBeHHbIe MHTErpanbl.

Tema 7. CDyHKLI,I/II/I MHOImx nepeMeHHbIX. YacTHble npomn3sonHbie. np0I/I3BO,IJ,HaSI no
HanpaBneHuo, rpaaueHrT. npOVISBO,D,HbIe BbICLLUUX NOPSALOKOB. Cbopmyna Te|7|nopa. NokanbHble
9KCTPEMYMbI. MeTtoa HaMMeHbLUUX KBagpartoB.

nMCbMEeHHOE JoMallHee 3andaHne , NpuMepHble BOMpPOChHI:

BbluncneHmne 4acTHbIX MPON3BOAHbIX, MPOM3BOAHbIX MO HAMPaBAEHWIO, rpaaueHTa. NPON3BOAHbIX
BbiCwWwero nopsgka. ®opmyna Teinnopa. JlokanbHble akCcTpeMyMbl. MeTon HaMMeHbLWX KBaapaTos.

TecTnpoeaHue , npmMMepHbIe BOMpPOChI:

BbluncneHne YacTHbIX NPOM3BOAHBIX, MPON3BOAHBIX MO HAMPaBNEHWIO, rpaaneHTa.JlokanbHble
3KCTPEMYMb.

Tema 8. KomnnekcHble uncna, cnocobbl ux npeacrasneHus. [LeMCTBUSA HaL KOMMIEKCHbIMU
yucnamm.

nMCbMeHHOEe JoMallHee 3anaHne , NpuMepHble BOMpoChl:
KomnnekcHble yncna, cnocobbl nx npenctaB/ieHUA. LencTBms Han KOMMNIEKCHbIMU YACNaMU.

Tema 9. O6bIKHOBeHHble audpcpepeHumnanbHble ypaBHeHUsl. OucpdoepeHumanbHble ypaBHEHUSA
nepeoro nopsigka (c pasaensifoMMUCs nepemMeHHbIMU, 0OHOPOAHbIE, NIMHENHbIe, ypaBHEHUSA
BepHynnu). OudcepeHumnanbHblie ypaBHEHUSA BTOPOro nopsaka (oonyckaroLme noHUXeHue
nopsaka, IMHeMHble 0QHOPOAHbIE U HeoaHOpoAHble auddepeHLUanbHblie ypaBHEHUS C
NOCTOSIHHbIMU KO3dphUuLiMeHTamum).

KoHTponbHas pabota , nprMepHble BONPOCHI:

KTPOHHEBH
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1. CBA3b Mex Oy OeKapTOBbIMU M NOASPHBIMA KOOPANHATAMM TOYKW HA MNOCKOCTM U B MPOCTPAHCTBE.
2. CBsA3b Mex .y OeKapTOBbIMU, LUANHAPUYECKMMUA 1N COEPUYECKNMIN KOOPAMHATAMN TOYKN B
npocTpaHcTBe. 3. JInHenHble onepauun Hag BekTopamu. 4. CkanapHoe npom3BeneHne BEKTOPOB.
Yron mexay sektopamu. YCrnoene B3aMMHON NeprneHankynsapHOCTM OByX BEKTOPOB. 5. BekTopHoe
npousseneHune. YCnosune napannenbHOCTX AByX BEKTOPOB. 6. CMewaHHoe npon3seneHue. Ycnosme
TOro, 4TO TPW BEKTOPA NiexXar B OOHON NAOCKOCTU. 7. BeKTopbl B MHOrOMEPHOM NMPOCTPaHCTBE U
nencTems Han HUMK. 8. Mpsamas Ha nnockocTu. [NapameTpuyeckne ypaBHeHUS NPSMON, ypaBHEHNE C
NaHHbIM YrNoBbIM KoadppuumeHToM. 9. lNpamas Ha NnockocTn. YpaBHeHWE MPsSMOii, Npoxoasen
yepes OBe TOYKK, obliee ypaBHeHne npsimoii. 10. BaanMHoe pacnonoxeHne OByx NpsiMbix Ha
nnockocTu. CBA3b C peWweHneM CUCTEMbI ABYX IMHENHbIX YPABHEHWUA C ABYMS NEPEMEHHbIMU.

Tema 10. Yucnosblie psaabl. 3HaKONONOXUTeNbHble paabl. TeopeMbl cpaBHeHUS. [LocTaTouyHble
npu3Haku cxoaumocTu. 3Hakouepeaywmecs paabl. NpuaHak JlenbHuua. PyHKUUOHaNbHbIE
psaabl. CTeneHHble paabl. Paabl Tennopa n psabl dypbe.

nMCbMeHHOe noMallHee 3anaHne , NpuMepHbie BOMpoChl:

3HakononoxuresnbHble psabl. TeopeMbl cpaBHeHNs. [locTaTto4Hble NPU3HaKknm CXo4MMOCTH.
3Hakovepenyowmecs pagpl. MNpusHak JlenbHuua. PyHKLMoHanbHble paabl. CTeneHHble psabl. Psabl
Tennopa v paabl Pypbe.

TeCcTMpOoBaHue , MPUMEpPHbIE BOMPOCHI:

3HakononoxuresnbHble psabl. TeopeMbl cpaBHeHNs. [locTaTto4Hble NPU3HaKkym CXO4MMOCTH.
3Hakovepenyowmecs pagpl. MNpusHak JlenbHuua. PyHKLuMoHanbHble psaabl. CTeneHHble psabl. Psabl
Tennopa v panbl Pypbe.

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

MprMepHbIe BOMPOCHI K 3a4ETy W 9K3aMEHY:

MakcuManbHbIli cyMMapHbIA 6ann no pesynbTataM TECTMPOBAHMWS W BbINMONHEHUS MHANBMAYANIbHOMO
3agaHus - 40.

OueHka akTMBHOCTW CTyAEHTOB BO BpeMsi nabopatopHbIx 3aHATUiIA - o 10 6annos.
MakcumanbHblin 6ann Ha ak3ameHe - 50 .

MpunoxeHue 1.

Bonpocbl k 3k3ameHy no matematumke ons 1-ro cemectpa reogpaka (bakanaspuar)
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Mporpamma aucumnnuHbl "MaTemaTuka"; 21.03.01 Hedprerazosoe oeno; fouUeHT, K.H. (ooueHT) TioneHesa O.H.

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
npumepamu. 27. MHoxecTtea. encTeua Hag MHOXecTBaMu.AkcuomaTtmka OenCTBUTENbHbIX YNUCEN.
VHTepnipetaums noencTeuTenbHbIX Ynucen. lNepectaHoBku, pasMelleHns, pasmelleHns ¢
NOBTOPEHMSAMU, codeTanns.28. Cnocobbl 3anaHns pyHkunn. Cnocobbl aHaNMTUYECKOro 3aaaHusl.
ObnacTtu cywecTBOBaHNS 1 3HAYeHUn oyHKUMK. Mpumepbl. 29. MNMocnenoBatenbHOCTU.
OnpepneneHne npenena nocnenosarenbHocTH. Mpumepbl. beckoHeYHO Manble 1 6ECKOHEYHO
6onbwue nocnenosatenbHocTw. MoanocnenosatensHocTh. 30. [1Ba onpeneneHns npeaena
oyHKLMK B TOYKe. J1eBblli 1 npaBblit npeaensl. Mpumepsbl. 31. beckoHeyHo Manblie 1 6ECKOHEYHO
6onbwue cyHkumn. CpaBHeHMEe 6eCKOHEYHO Manbix doyHKUMiA. Vx ceoiicTBa. 32. OnpeaeneHune
npeaena goyHKLMN B TOYKE C NOMOLLbi0 6ECKOHEYHO Manbix BennynH. ColicTBa npeaenos. 33.
lMepBbit 3aMevaTenbHbI Npenen. 34. BTopon 3amevaTenbHbIi Nnpenen n ero cnencreuns. 35.
OnpegneneHne CBOMCTBA HEMNPEPLIBHOCTY (OYHKLIMM B TOYKE. TOYKM paspbiBa (C npumepamm). 36.
CBowicTBa HenpepbIBHbIX B TOHYKE (PyHKUMIA. [pruMepbl HenpepbiBHbIX PyHKUMiA. 37. 3agada o
npoBeneHnn KacatenbHom K Kpusoii. 38. OnpeneneHne ceoncTea AMGPEPEHUNPYEMOCTN GOYHKLMM
B Touke. OnpeneneHne npom3BoaHOM 1 audgodoepeHumana. 39. FleometTpmyeckunii CMbicn
npou3BoaHON 1 audodpepeHumnana. dunsnyeckuii cMbicn npomssogHon. 40. MNponseoaHbIE CYyMMbI,
NPON3BELEHNS, HACTHOrO ¢ NpumMepamu. 41. MNponaBoaHas cynepno3numm n 0bpaTtHon PyHKUUK C
npumepamn. 42. Tabnnua Nnpon3soaHbIX. 43. Npon3BoaHas PYHKUUN, 3aAaHHOM HESIBHO 1
napameTpudeckun. 44. Jlorapudommyeckoe andpdbepeHumpoBaHme ¢ npumepamu. 45. Teopema Pong
N ee reomeTpuyeckas unnoctpauns. 46. Teopema Koww n nnnoctpaums teopemol JlarpaHxa. 47.
Mpasuno Jlonutans 48. NponssoaHble BbiCWNX NOPSAKoB. [NpuMepsl. JuddepeHunarnbl BbICWINX
nopsakos. 49. dopmyna Tennopa ¢ 0OCTaTO4HbIM Y4IEeHOM B chopMe JlarpaHxa v nokanbHas dpopmyna
Tennopa. lNpumepbl npumeHeHwnin. 50. Pasnoxexne doyHkuunin no goopmyne MaknopeHa. 51.
MpunoxeHne doopmynbl Tennopa K NPUBANXEHHbIM BIYMCIEHUSM U K BbIYUCIEHWIO Npeaenos. 52.
ViccnepnoBaHne MOHOTOHHOCTU C MOMOLLbIO NPOM3BOAHbIX. 53. iccnenosaHne nokanbHbIX
9KCTPEMYMOB C MOMOLLbIO NPOM3BOLAHbIX 54. IccnenoBaHme BbiMyknocT PYHKUUIA C MOMOLLbIO
NPON3BOAHbIX. ACUMNTOTbI (PYHKLMW.

MpunoxeHue 2.
Bonpochkl 1 Tvnbl 3apay K ak3ameHy No Matemartumke y 6akanaBpoB-reonoros (2 ceMecTp)
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Teopus. 1. NepBoobpasHas 1 HeonpeaeneHHbI MHTerpan. Tabnuua nHterpanos. 2. Meton
WHTErpupoBaHns 3aMeHa nepeMeHHon ¢ npumepamu. 3. MeTon HTErpmMpoBaHnNs Mo YacTsaMm C
npumepamn 4. NHTerpnpoBaHme OpobHO-paUmMoHanbHbIX COYHKLMIA (pa3noXeHne Ha npocTenwmne
npobu). 5. NHTerpnposaHme npocteiwmnx apobeit. 6. MHTErpnpoBaHme TPUrOHOMETPUYECKIMX
BblpaxeHuin onpegeneHHoro snga. 7. OnpepenexHve nHterpana PumaHa (onpeneneHHoro
WHTerpana) no OTpe3ky Kak npenen nHTerpanbHbix cymMm. CBOMCTBA OnpeneneHHoro uHtTerpana. 8.
BbiBoa goopmynbl HbtoToHa-J1einbHuua. 9. HecobCcTBEHHbIM MHTerpan (¢ 6eCKOHeYHbIMM Npeaenamm)
¢ npumepoM. 10. MpubnmnxeHHoe BbluMcneHne nHTerpana Pumana (doopMynbl NpsiMoyronbHMKa U
Tpaneuwuit). 11. OnpeneneHve npenena B TO4KE U CBOMCTBA HENPEPbLIBHbLIX B TOYKE (OYHKUUI 2-X U
3-x nepemeHHbIX. 12. OnpeneneHne ycnosmsa ougepeHUnpyeMocT B TOHKE OYHKLUN HECKOMbKUX
NepeMeHHbIX 1 BEKTOP-pyHKumK. [ponssogHasa matpuua. 13 ['eoMeTpu4eckunin CMbIC YacTHbIX
NPON3BOAHbIX 1-ro nopaaka PyHKUMM 2-X nepeMeHHbIX.[1pom3BoaHas No HanpasneHWo,rpaaneHT,
amBepreHums n potop. 14 YpaBHeHne kacatenbHOW NAOCKOCTU K MOBEPXHOCTU, 3a4aHHON B SBHOM
BMIe nnu napametpuyeckn. 15. dopmyna Ternnopa onsg oyHKLMM HECKONbKUX NMEPEMEHHbIX.
OncpchepeHumansl Boicmx nopsiakos. 16. Heobxoammoe 1 4OCTaTOYHOE YCOBUS CYLIECTBOBAHUS
NoKanbHOro akcTpemyma B Touke. 17. Hanbonblwee 1 HanMeHbluee 3HaYeHUst COYHKLIMKN 2-X
nepeMeHHbIX B obnacTu (c npumepoM).18. KoMnnekcHble Yncna. opmbl 3anucu. Leictens ¢
KoMmnnekcHbiMu Yucnamu. 19.dudpdpepeHumnansHoe ypaBHeHne. Obluee 1 YacTHOE peLeHms.
Mopsnok andbdpepeHumnanbHoro ypaesHeHus. 20. OudgodbepeHunanbHoe ypaBHEHNE B
pas3fnensrwmMmncs nepeMeHHbiMi. 21. 3agada o pagnoakTMBHOM pacnage. 3agada Koww. 22.
OpHoponHoe anddepeHumansHoe ypasHeHne. 23. YpaBHeHue B NOMHbIX anddoepeHumanax.
WHTerpupyowmin MHOXUTENb. 24. JlnHeHoe anddpepeHumanbHoe ypaBHeHe Nepeoro nopsaka.
25. YpaBHeHue bepHynnu. 26. lNoHnxeHne nopsaka ampdpepeHumanbHoro ypasHeHns (2 tuna
ypaBHeHuin). 27. OgHOPOoAHOE NMHEenHoe andepeHLmanbHoe ypaBHEHUE C NOCTOSHHbIMU
KoathpuumeHTamn. Xapakrepnctmyeckoe ypasHeHue. JIMHENHO He3aBNCKMbIE YaCTHbIE peLleHus.
YacTHoe 1 obuiee peweHus. 28. Cnyyamn BELWECTBEHHbBIX 1 KOMMNEKCHbIX, MPOCTbIX U KPaTHbIX
KOPHen xapakTepucTnieckoro ypasHeHus. 29. PelweHne He0OHOPOOHOMO NIMHENHOrO
angodpepeHuUmanbHOro ypaBHeEHNS ¢ NOCTOSAHHbIMU KoadodomumeHTamu. Meton Bapuaumm
NPOW3BOSIbHOM NOCTOsSIHHON.MeToa HeonpeaeneHHbIX KoagpgoumumeHToB. 30. CUCTEMbI NMMHENHbIX
angoepeHumanbHbIX ypaBHEHWI C NMOCTOSHHbIMK KoadhduumeHTamn. CBeaeHne peweHns CUCTEMbI
K peLeHno ypaBHEHUS BbICOKOro nopsaka. 31. Cymma 4mcnoBoro psga - ¢ npuMepomM. 32.
Heobxonmmblii NnpuaHak cxoamMocTu. 33. PacxoanMocTb rapMOHMYECKOro psaa.

34. Obwwue cBoONCTBa YMCNOBBIX PSOOB (2). 35. TeopeMbl CpaBHEHNS (2) NS PSLOB C
NoNoXuTeNbHbIMU YneHamu. 36. [loctatoyHble NpuaHakm Janambepa v HTerpanbHbiii - 6e3
nokasatenbcTs. 37. [loctatoyHblli NpuaHak Koww - ¢ nokasartensctsoM. 38. AbcontoTHas
CXOOMMOCTb 3HaKOMepeMeHHbIX YUCNOBbIX PALOB - C NPUMEPOM.

39. MpuaHak JenbHMLa CX0AMMOCTU 3HaKo4YepeayoLwerocs psaa - ¢ npumepom. 40.
dyHKUMOHaNbHble paabl. MaxopaHTHbIA NPU3HaK CXOAUMOCTM - 6e3 fokasaTenbCcTBa, C NPYMEPOM.
41. CteneHHble psaabl. Teopema Abens. 42. Cnocobbl onpeneneHnst paguyca CXoanuMocTy
cTeneHHoro pana.43. Ceasb Mexay KoadhduumeHTamm CTENEHHOro psaa n ero cymmon. Pag
Teiinopa kak npenenbHblid cnyyai goopmynbl Telinopa. MNMpubnuxeHne 4YacTHbIMU CyMMamMy psiaa
Tennopa. 44. PasnoxeHns B paabl Tennopa-MaknopeHa doyHkuni . 45. MNprmMepbl NpunoxeHus
psinoB Telinopa: 6MHoM HbloTOHa, cyMMa 6ECKOHEYHO reOMeTpUYECKOon Nporpeccun, pasnoxeHve ,
goopmyna dinepa.46. PaznoxeHvne nepnognyeckon oyHkumm B psa dypbe. FapMOHUKU.
MpubnuxeHne "B cpeaHem no oTpesky". 47. BoiBoa doopmMyn ans koagoguumeHtos dypoe. 48.
MpubnnxeHHoe pelweHne anddepeHUnanbHOro ypaBHEHUS C MOMOLLbIO CTENEHHOro psaa. 49.
MeTopq Sitnepa NpubNMXeHHOro peweHns ongepeHUnanbHOro ypaBHEHNS MePBOro nopsaka u
ero mogmgpukaums.50. MpubnunxeHHble peweHns nggepeHUmanbHblX YPaBHEHWUIA BbICILNX
nopsioKOB MyTeM CcBefeHus Kk cuctemam. 51. 'padomnyecknin Meton peleHns ougodoepeHLmnanbHoro
ypasHeHus nepsoro nopsaka B MAXIMe. 52.
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Twvnbl 3a8ay. 1. BeluncneHve nnowaamn nnockoin obnacTu, orpaHNYeHHON ABYMS KPUBBIMU. 2.
BbluncneHvne nnowanu KpMBONMHEHOrO cekTopa. 3. BoluncneHne onnHbl gyrv naockom unm
NPOCTPaAHCTBEHHOW KpUBOW. 4. BbluncneHve npenena oyHKUUN 2-X UK 3-x NepeMeHHbIX. 5.
HaxoxaeHune 4acTHbIX MPon3BOaHbIX toboro nopsiaka. 6. NpoeeneHne KacatenbHOM NNOCKOCTU K
MOBEPXHOCTW, 3aaHHOIN SIBHO MW NapamMeTpudeckn. 7. BolumcneHne sikobnaHos. 8. BblumcneHne
NpPON3BOOHON NO HanpasneHuio. 9. BoluncneHne andpdoepeHuUnanos BbiCWMX NOPALKOB OYHKLNIA 2-X
n 3-x nepemeHHbiX. 10. Boluncnernune rpaanerta. 11. Boluncnenune gmeepreHummn. 12. BolaucneHuve
poTopa.

7.1. OcHOBHasa nuTeparypa:

lNycak A.A. Beiclias matematuka : y4ebHuK 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.) .? [NpenM.-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.) .? MNpeaMm.-nmeH. ykas.: ¢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/.

Kypc nekuwnii no matematmke ans 6akanaspos-reosnoros: Y4ebHoe nocobue / J1.P. Cekaesa, O.H.
TioneHesa, E.A. Wunpokosa. - KasaHb: KasaHckuin pegepanbHbii yHueepcutet, 2014. - 251 c.
http://kpfu.ru/portal/docs/F1058309427/Kurs.lekcij.po.matematike..Sekaeva.L.R._.Tjuleneva.O.N._.Shiroko

7.2. lononHuTenbHasa nuteparypa:

NuHenHasa anrebpa: Teopus 1 NnpyknagHole acnekTol: YyebHoe nocobue / '.C. LWeBuos. - 2-e nag,.,
ncnp. n 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. XypbeHko, ".A.
HwukoHoBa, H.B. HukoHoBa, O.M. Hertsapesa. - M.: UH®PA-M, 2009. - 373 c.
http://znanium.com/bookread.php?book=153685

MaTtemaTnyeckuin aHanns B 3agadax u ynpaxHeHusx [OnektpoHHblin pecypc] / C.B. 3nobuHa, 1.H.
Mocwnuenbckas. N3a-so: '@uamarnut’, 2009. - 360 c. Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2377

Kypow, AnekcaHap MeHHanbeBnd. Kypc Bbicweli anrebpsbl : y4ebHUK Ans CTy4eHTOB BY30B,
obyyatowmxcs no cneumanbHocTam 'MatemaTuka', Tlpuknaa. matematvka' / A. I'. Kypouw .? ispaHue
12-e, cTepeoTunHoe .? CaHkT-MNetepbypr u ap. : JlaHb, 2003 .? 431c.

7.3. UHTepHeT-pecypcChbl:

OndpdepeHumanbHble ypaBHEHUS -
ru/shop/books/departments/mathematics/diffequations/product.xhtml?id=2493555

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

WHTerpanbHoe ncuncnexme - www.intuit.ru/shop/product.xhtm|?id=2494713
WHTerpuposaHue - www.intuit.ru/shop/product.xhtml?id=2494764
INlekumn no matematumke ong reonoros - http://kpfu.ru/docs/F736557483/Bakalavry.pdf

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)
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OcBoeHune agncumnnuHbl "MaTtematumka" npegnonaraeT UCNoNb30BaHNe Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:
KoMmnbroTepHbIin knacc.

MNporpamma coctaBneHa B cooTBeTcTBUM C TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHnto 21.03.01 "Hedpterasosoe neno" n npodounno NoaroToBKN He NPeayCMOTPEHO .
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