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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:

Pacwucposka

LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL U
OK'3 6 o
(OBILEKYNIbTYPHBIE CMOCOBOHOCTbIO NCNONb30BaTb OCHOBbI SKOHOMUYECKMX 3HAHWUIA
KOMMETEHLM) B PasnunyHbIX chepax XnsHeneaTenbHOCTU
Orik-2 BNageHneM npenctaBneHnsIMm 0 COBPEMEHHOM Hay4YHOW
(npodpeccunoHanbHble KapTUHE MMpa Ha OCHOBE 3HAHMWI OCHOBHbIX MONOXEHWIA
KoMneTeHuunn) churnocodun, 6a3oBbIX 3aKOHOB M METOA0B ECTECTBEHHbIX HayK
OrK-3 CMOCOBHOCTBIO MCMONb30BaTh B MPOECCHMOHANBHOW
(npodpbeccmoHanbHble nesiTenbHOCTN 6a30Bble 3HAHMS MaTeEMaTUKN U eCTECTBEHHbIX
KOMreTeHuun) Hayk
MK-2 CNOCOBHOCTb MCNONb30BaTh B NPOGECCMOHANBHOW
(MpocheccmonantHbie nestenbHoCTN 6a30Bbix 3HaHVII7IpMaTeMaTI/IKVI
KoMMeTeHuunn) '

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
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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 u cogepxaHve AUCLUMNINHbI/ Mooyns
Obwas TpyooeMKOCTb AMCLMMNANHBI COCTABNSET 8 3a4eTHbIX(ble) eanHmu(bl) 288 yaca(os).

dopmMa NPOMEXYTOHHOIr0 KOHTPONSA ANCUUMNANHBI 9K3aMeH B 1 ceMecTpe; 3a4eT 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
ayauTopHOM paborThbl,

Paspnen
Hepens VX TPyAO0EMKOCTb Tekywue copmbl
N D.VIIC\:’IL:)V‘I:;,T;HH/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nexuun MpakTnueckumelllaboparopHble
. 3aHATUSA paborbl

Tema 1. OCHOBHblE
NMOHATMS O BEKTOPAX U

DEeNCTBUSAX C HUMMW. NUCbMEHHOE
OcCHOBbI aHANUTN4YECKOMN JomMalHee

1. |reomeTpum Ha 1 1 4 0 10 3anaHue
MNOCKOCTN 1 B TecTupoBaHue

npoctpaHcTee. OCHOBbI
NHelHo anrebpsbl.

Tema 2.
MNocnepoBaTenbHOCTU U
npegens
nocnenoBartefibHOCTEN. KOHTPONbHas
Mpenen un pabota
HenpepbIBHOCTb 1 4 v 0 10 NMCbMEHHOE
PYyHKLNWN. nomauiHee
OundbdepeHumpyemocTb 3ajaHve
dyHKkumn. Tabnuua
NPON3BOOHbIX.
CsoiicTtBa
NPON3BOOHbIX.

KETPOHHBH
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")v;lr;;v;“b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
Tema 3. lNponssogHble
BbICLUMX NOPSOKOB. pedoepar
®dopwmyna Tewnnopa n ee NMCbMEHHOEe
3. [npMeHeHwe. 1 7 4 0 8 nomatuiHee
Haunbonbluee u 3anaHve
HaUMeHbLLEee 3HaYeHUs
PYHKLNW Ha OTpe3Ke.
NMMCbMEHHOE
Tema 4. nomalHee
lMeps Has HW
4. [epsooGpasHas, 1 9 3 0 8 3afjaHvie
Tabnuua KOHTPONbHAaS
nepBoobpasHbIX. paboTta
Tema 5. OnpeneneHHbIi
NMUCbMEHH
WHTerpan no oTpesky. uo(:/lamel-leeoe
5. |HecobcTBEHHbIE 2 1 4 0 8 sanaHme
NHTEerpansbi.
Tema 6. DyHKUMN
MHOTMX NEPEMEHHBbIX.
HacTHble Npon3BOAHbIE. gg;;ﬁizzoe
6. |Popmyna Tewnopa. 2 3 4 0 8 3anaHme
JTokanbHble
9KCTPEMYMBbI.
Tema 7. KpaTHble, Kzggaganaﬂ
KPVBONUHENHbIE U ﬁI/ICbMeHHoe
7. |NOBEPXHOCTHbIE 2 6 6 0 12 nomauHee
WHTEerpanbl. 9NEeMEHTbI sananmne
Teopun nons.
NMMCbMEHHOEe
Tema 8. OnemMeHTbl nomauwHee
8. 3 1 1 0 4
KOMOMHATOPVKM. 3afaHvne
TecTupoBaHue
Tema 9. HYucnosble u NUCbMEHHOE
9. |dyHKUMOHaNbHbIE 3 2 5 0 6 nomatuiHee
panbl. 3apaHue
Tema 10.
OunddpepeHumanbHble
10.lypaBHeHuS : 3 2 12 0 8
0ObIKHOBEHHbIE U B
4aCTHbIX NPON3BOLHbIX.
Tema . Itorosas 1 0 0 0 9K3aMmeH
doopma KOHTpons
Tema . torosas 5 0 0 0 3a4ert
doopma KOHTpons
PerucTpaumoHHbiii Homep 340816 BAEKTPOHHBIH
Bl VHHBEPCHTET
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N ‘D'"Kn":‘)""mv;“b'/ Cemectp cemecTpa (B yacax) ‘ll(ompgmp
Ay Nekumu MpakTnyecknellaboparopHbie
3aHATUA paborbl

Tema . NIToroeas 9K3ameH

3 0 0 0
doopma KOHTpoOns
Ntoro 50 0 82

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. OCHOBHbIE NMOHATUS O BEKTOpax U AeNCTBUSAX C HAMU. OCHOBbI aHaNUTUYECKOMN
reoMeTpum Ha NNOCKOCTU 1 B NpocTpaHcTBe. OCHOBbI NIMHENHOW anrebpbl.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

LencTeng ¢ BEKTOpaMu. CKanﬂpHoe, BEKTOPHOE U CMelWaHHOEe npon3seneHns. anMaﬂ Ha
NAOCKOCTH, KpMBble BTOPOIro nopsanka. npﬂMaFI B NPOCTPAHCTBE, NMNOCKOCTb. nOBerHOCTI/I BTOpOro
nopsnka. ManVILI,bI. OI'Ipe,D,eJ'II/ITe}'II/I. PeweHne nMHENHbIX CUCTEM METOOAMU Kpamepa " I'aycca.
Ycnosue pa3pewnmocT CUCTeMbl NUHENHbIX ypaBHeHI/IVI.

naboparopHas pabora (10 4yaca(oB)):

DeicTens ¢ BekTopamu. PeweHne reometpuyecknx 3agad. Paborta ¢ matpuuamm un
onpenenutenamm (B Tom yucne, B cucteme MAXIMA). PelweHne nMHenHbIX CMCTEM METOAaMU
Kpamepa u ["aycca n B cucteme MAXIMA.

Tema 2. NocnepnoBaTtenbHOCTU U Npeaenbl NnocneposarenbHocTen. lNpenen u HenpepbIBHOCTb
cbyHkummn. OundodoepeHumpyemoctb pyHKUUK. Tabnmua nponsBoaHbIX. CBOMCTBA
NPON3BOOHbIX.

JIeKLMOHHOoe 3aHsitne (7 4aca(oB)):

lMpenen nocnenosatenbHocT. Yueno Henepa. [1Ba onpeneneHns npenena yHKUUN B TOYKE.
3amedaTenbHble npeaenbl U NX CNeacTeus. Ycnosue HenpepbiBHOCTU. ToYKKM paspbiea. Ycnosue
angopepeHumnpyemMocTm PyHKUUKN. ['eOMeTprUYeCcKnin CMbICn NPOU3BOAHON U andodpepeHumana.
3anonHeHne Tabnuubl NPon3BoAHbIX. Jlorapugmmyeckoe andpdoepeHUnpoBaHme
naboparopHas pabora (10 4yaca(oB)):

BblumcneHune npenenos, packpbiTve HeonpeaeneHHocTen. BolumcneHne nponaBoaHbIX PYHKLNIA,
3a[aHHbIX IBHO, HESBHO U napameTpuyecku. lNMposeneHne kacaTenbHbIX K KPUBbIM.

Tewma 3. NpounssoaHbie BbicLUUX NopsaKos. PopMmyna Tennopa u ee npuMeHeHue.
Haunb6onbliee n HaumeHblUee 3HaYeHUs PYHKLMN Ha OTpes3Ke.

JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

Cnocobbl BblYMCNEHNS MPON3BOAHbIX BbiCWMX NopsakoB. dopmyna Telinopa (nokanbHas u ¢
OoCTaTOYHbIM YneHoM). [peacrasneHme HEKOTOPbIX GOYHKLMIA C MOMOLWbIO doopMynbl Ternopa.
NokanbHble akcTpeMyMbl. Heobxoamnmoe 1 foctatoyHble ycnosus. Hanbonbliee n HauMeHbluee
3Ha4YeHus pyHKUMM Ha oTpeske. [NprnoxeHns NpomsBogHbIX NPU NCCNefoBaHUN (OYHKLWIA.

naboparopHas pabora (8 yaca(oB)):

MpumeHeHne doopmynbl Tennopa ans NPUGANXEHHbIX BbIYUCTEHWIA 1 NPU PACKPbITAN
HeonpeaeneHHocTelh. HaxoxaeHne KpMTUYECKMX TOYEK U NCCNef0BaHNE HA SKCTPEMYM.
HaxoxaeHne Hanbonbwero  HAaMMEHbLLETO 3HAYEHWI PYHKLUMM Ha OTpe3Ke. [ocTpoeHre ackunaa
rpagouka goyHkummn. Pabota 8 MAXIM-e.

Tema 4. NepBoob6pa3Han, Tabnuua nepsoobpasHbIX.
JNIeKLMOHHOoe 3aHsiTne (3 4aca(os)):

3anonHeHne Tabnuubl MHTErpanoB. MeTonbl MHTErpUpPoBaHMs. HekoTopble Knacchl MHTErpupyembix
B KBagpatypax goyHKLUNI

naboparopHasi pabora (8 4aca(oB)):

BbluncneHwne HeornpeneneHHbIX UHTerpasos MeTongamMm 3aMeHbl nepeMeHHon n nHTerpmposaHns rno
H4acTsM.

Tema 5. OnpeneneHHbI HTErpan no orpesky. Heco6¢cTBeHHble MHTErpanbl.

KTPOHHEBH
B_EPCHTET
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

OnpepneneHune nHterpana Pumana. ®opmyna HbtoToHa-J1eibHnua. Cnocobbl 3aMeHbl MepeEMEHHOA 1
NHTErpPUpPOBaHUS Mo YacTsm. FeomeTpuryeckme npunoxenns. MpmbnmxeHHoe BblYUCIEHNE.
HecobCcTBEHHbI UHTErpan Nno 6eCKOHe4YHOMY MPOMEXYTKY.

naboparopHasi pabora (8 waca(oB)):

BbluncneHne onpeneneHHbIX MHTErpanoB ¢ NnpuMeHeHneM coopmyibl HotoToHa-JTeinbHuua. Pabota B
MAXIM-e. BblaucneHve nnowanen n onuH ayr.

Tema 6. PyHKLMN MHOTUX NepeMeHHbIX. YacTHble npon3BoaHbie. dopmyna Teunopa.
INNokanbHble 3KCTPEMyMbI.

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

Toyka B N-MepHOM MPOCTPaHCTBE, OYHKLUMA N NepeMeHHbIX. [ToHsaTne npenena v HenpepbiBHOCTY
OYHKLIMN HECKONBbKNX NEPEMEHHbIX. Ycnosne anddepeHumnpyeMocT. HacTHble NPOM3BOOHbIE.
["eoMeTprYeCcKkmiA CMbICN YaCTHbIX NPON3BOAHbIX (PYHKLMK 2-X NepeMeHHbIX. BekTop-dyHKums.
Martpuua Akobu. NpaaneHT. NponssoaHas No HanpaeneHuto. YpaBHeEHWEe KacaTenbHOW NIOCKOCTH K
NOBEepPXHOCTW. HacTHble Npon3BOaHble BbiCWNX Nopsakos. dopmyna Tennopa. JlokanbHbie
9KCTpeMyMbl. Hanbonbliee n HauMeHblLee 3Ha4eHNs OYHKLUMMN 2-X NEPEMEHHbIX B 3aMKHYTOM
obnactn. Meton HaUMeHbLUMX KBAAPATOB.

naboparopHas pabora (8 yaca(oB)):

Ob6nacTb onpeneneHns OYHKUUN MHOTMX NEPEMEHHBIX. BbluncneHne YacTHbIX MPON3BOLHbIX U
NPOW3BOLHbIX MO HANpaBneHwo. HaxoxaeHne nokanbHbIX 9KCTPEMYMOB U HanbonbLWero u
HaVMeHbLWEero 3Ha4YeHNn PYHKLUNN 2-X NEPEMEHHbIX B 3aMKHYTOW obnactu. [NpumeHeHne metona
HamMmeHblKnx kBagpaTos. Pabota B MAXIM-e.

Tema 7. KpaTHble, KpUBONIMHENHbIE N MOBEPXHOCTHbIE UHTErpasnbl. NeMeHTbl TEOPUM NoNs.
JNeKuMoHHoe 3aHsiTne (6 4yaca(os)):

KpaTHble nHTerpanel, CBeeHMe K NOBTOPHbIM, 3aMeHa NepeMeHHbIX. KpMBONMHEHbIE HTErpansl,
CBeOeHue K nHTerpanam no otpesky. NoBepxHOCTHbIE MHTErpanbl, X BbluucneHne. Gopmynbl
MpuHa, Ctokca, Naycca-OcTporpaackoro. AneMeHTbl Teopumn nons.

naboparopHas paborta (12 yaca(oB)):

BbluncneHmne kpatHbIX, KPUBOJIMHENHbIX Y MOBEPXHOCTHbIX MHTErpanos. [1pyMeHeHne dpopmyn
"puHa, CTokca, Maycca-OcTporpanckoro Npu BbIMUCIEHUW MHTErPaNoB No 3aMKHYTbIM KPUBbIM 1
NOBEPXHOCTAM. BbluncneHme ameepreHuun, potopa, umpkynaumm, notoka. Paborta 8 MAXIM-e.

Tema 8. dneMeHTbl KOMOMHATOPUKM.
nekumoHHoe 3aHsitTne (1 yaca(os)):

ONEMEHTDI Teopnn MHOXECTB. CDYHKLI,I/II/I Ha MHOXeCTBE HaTypalbHbIX YNCEJT: NepeCTaHOBKMN,
pa3mMmelleHnsa, coHeTaHuns.

naboparopHasi pabora (4 4aca(oB)):

PeweHune 3anay KOMOMHATOPMKM.

Tema 9. Yucnoeble 1 pyHKLMOHaNbHbIE PAAbI.
JNIeKLMOHHOe 3aHsiTne (5 4yaca(oB)):

OnpegneneHne cyMMbl YUCOBOro psiaa. Heobxoammblii npuaHak cxoammocTu. JloctatoyHble
NPU3HAKM CXOAMMOCTN 3HAKOMONOXMTENbHbIX PAL0B. ABCONOTHAA CXOAMMOCTb 3HAKONEPEMEHHbIX
psinoB. MNpusHak JleinbHuua. CteneHHble psaabl. Teopema Abens. Paguyc cxoammocTw.
TpuroHomeTtpuyeckne psagbl Pypbe. KoadpbpuumeHTol Pypbe.

naboparopHas pabora (6 4aca(oB)):

ViccnenoBaHune CX0OMMOCTY 3HAKOMONIOXMUTENbHbIX PSO0B C NMPUMEHEHMEM LOCTATOYHbIX NPU3HAKOB
cxoammocTun. ViccnenoBaHne abCconoTHOM U YCNOBHON CXOAUMOCTU 3HAKOYEPEOYIOWNXCS PSAOOB.
HaxoxaeHue obnactei CX0AUMOCTM CTENEHHbBIX PSAA0B. BbluncneHne koadpdomumeHToB dypbe ¢
npumeHeHnem MAXIM-bi.

Tema 10. OucpdpbepeHumanbHble ypaBHEHUS : 0ObIKHOBEHHbIE U B YaCTHbIX MPOU3BOAHbIX.
JNleKLMoHHoe 3aHsiTue (12 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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OundpdepeHunanbHoe ypaBHeHue, ero nopsanok. 3agada Koww. PelweHne HEKOTOPbIX ypaBHEHUI
nepsoro nopsaaka. Cnyyam NnoHMXeHUsa nopsaaka ougdepeHumanbHbiX ypasHeHWUA. JIMHeERHbIe
andppepeHLmanbHble ypaBHEHNUS C MOCTOSAHHbIMK KO3hpuumneHtamm. CUCTEMbl NIMHENHbIX
oncbdpepeHLManbHbIX ypaBHEHWI C MOCTOSIHHBIMU KO3dodouumeHTamu. MpnbnmxeHHble MeToabl
pelleHns.

naboparopHas pabora (8 yaca(oB)):

PeweHne 3anay Kowwn ons ypasHeHUn nepeoro nopsaka ¢ pasfensowmmMmcs nepeMeHHbIMu,
OLHOPOAHbIX, B MONHbIX AndpdoepeHumanax, nuHernHbix, bepHynnun. PeweHne ogHOPOOHbIX U
HEOLHOPOLHbIX NMMHEHbIX AnddepeHLmanbHbiX ypasHeHUA. CBeaeHMe CUCTEMDI
oncpcpepeHLManbHbIX ypaBHEHWI K 0AHOMY ANAGEPEHUMANbHOMY YpaBHEHUIO. MpnbnmnxeHHble
peweHusi. Pabota 8 MAXIM-e.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITENIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buaobi
N Paspen Cemect Hepensa | camoctositennbHon [TpynoOeMKOCTb g‘:ﬂ%‘g‘;z)ﬁ:’:gzﬂ;
AuncumnnnHbl pcemecha paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. OcHOBHblE
NMOHATMS O BEKTOPAX M noarotoeka
OENCTBMAX C HAMMW. nomauwHero 6 AomallHee
OCHOBbI aHANNTNHECKOV 3a0aHus safaHne
1.[reomeTpuun Ha 1 1
NNOCKOCTN 1 B
npoctpaHcTee. OCHOBbI NOAroToBKa K
NHeHoM anrebpei. TECTIPOBAHMIO 6 TeCTpoBaHe
Tema 2.
MocnenoBaTenbHOCTU U
noaroToBkK
npenens ngﬂaciugerg 4 noMallHee
nocnenoBaTenbHOCTEN. 3apaHue
Mpenen u 3a4aHus
o [HEeNPepbIBHOCTL 1 4
‘|PyHKUMN.
OundpdepeHunpyemocTb
doyHKUMn. Tabnuua Egﬂogﬁiﬁ;; 8 KOHTPONbHas
NPOU3BOAHbIX. aéoae paboTta
CsonictBa P
NPOU3BOAHbIX.
Tema 3. NpounssoaHble NOArOTOBKA
BbICLUMX MOPSOKOB. nomauHee
- JoMallHero 4
®dopmyna Tennopa n ee sanaHms 3apaHve
3.|npuMeHeHwue. 1 7
Haunbonbluee u
HaUMEHbLIEe 3HAYEeHNS ngurngiKa K 8 pedpepar
PYHKLIMM Ha OTpe3Ke. pepepary
noaroToBKa
MaLH
Tema 4. JomauwHero 8 ggﬂ:HM:e
4 MNepBoobpa3zHas, ’ g [3@panms
‘lTrabnuua NnoaroToBka K
NepBoobpasHbIX. KOHTPONBHON 10 Kzgggganaﬂ
paborte P

KETPOHHBH
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Buabi
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
Tema 5. OnpeneneHHbIn
WHTerpan rno OTpesky. noarotoeka
5.[HecobcTBEHHBIE 2 1 JOoMallHero 10 ggz::JMHee ©
NHTErpanbi. 3afaHus
Tema 6. DyHKUMN
MHOTMX NEPEMEHHBIX.
HacTHble NpoM3BOOHbIE. noarotoeka
. MallH
6./ ®Popmyna Tennopa. 2 3 |oomawHero 10 ggg;-m:e
JlokanbHble 3agaHus
9KCTPEMYMBbI.
noarotoeka
Tema 7. KpaTHble, uoﬂamHero 4 AomallHee
KPUBONNHENHbIE N 3afjaHve
3afaHuns
7.|noBEpPXHOCTHbIE 2 6
MHTEerpanbl. OnemeHTbl Egﬁ;g;o_liﬁaog 6 KOHTpONbHas
Teopuu rnons. T
P paboTe pabota
NOAroToBK
8 Tema 8. OneMeHTbl 3 1 ngﬂazgerg 4 nomatHee
‘IkombuHaTOPUKN. H
ombuHatop 3anaHns 3agaHve
noarotoeka
JomaliHee
Tema 9. Yucnosble 1 nomatiHero 3 3anaHne
9.|doyHKUNOHaNbHbIE 3 2 [3a4aHus
panbl. NoOAroToBKa K
TECTMPOBAHMIO 2 TecTupoBaHue
Ntoro 93

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

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

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboThbl CTYAEHTOB

Tema 1. OCHOBHbIE NMOHATUSA O BeKTopax n nOencTBusx ¢ HUMN. OCHOBbI aHAINTUYECKOW
reomeTpumn Ha NJIOCKOCTU U B NPOCTPaHCTBE. OCHOBbI NMHENHON anre6pb|.

JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

PeweHue 3apauy

TecTnpoeaHue , npmMMepHbIie BOMpOChl:

1.4710 Takoe 6asuc, kakne BCcTpeyatoTcsl 6a3nchl HA MNOCKOCTM 1 B TPEXMEPHOM NPOCTpaHcTBe? 2.
Kak onpenenntb cyMMy, pa3HOCTb BEKTOPOB, 3afaHHbIx B 6a3uce? 3. CkansipHoe npousseneHne
BEKTOPOB, Kak OHO ucnonbadyetca? 4. 3anucatb oopMyny BEKTOPHOro Npon3BeneHns BEKTOPOB,
3a4aHHbIX B OPTOHOPMMPOBaHHOM 6asuce. 5. Kakve KpvBble BTOPOro nopsiaka Bam 3HakoMbl?
6.Buabl ypaBHeHWIA MPSIMOA HA NIOCKOCTM U B NPOCTPaHCTBE. 7. YpaBHEHMe NNoCKOCTH.

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

npoun3BoOOHbIX.

PernctpaumnoHHbin Homep 340816
CrtpaHvua 9 us 17.
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noMalHee 3afaHune , NpuMepHble BOMpPOCHI:
PeweHune 3apav
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

1. BblumcneHme npenenos oyHKUUIA He ncnonbays npasuno Jlonutans; 2.BeluncneHne npenenos
doyHKUMUA ncnonbaysa npasmno Jlonutans; 3.BbluncneHne NnponssoaHbIX CNOXHbIX (PYHKLWNA;

4 .BbluncneHne npon3BogHbIX (PyHKUMIA 3a0aHHbIX B HESBHOM BuAe; 5. Kakyto nHgopmauuio naet
3HaHve npenena yHKUUKN, 1eBOro 1N NPasoro Npenenos PyHkumMn? 6. Kak noHMMaTtb BblipaxeHue
"packpblTue HeonpegeneHHocTn"? 7. Kak onpenenntb To4kM paspbiea doyHkumn? 8. Kakos
OM3NYECKUIA CMbICN NEPBOI U BTOPO NPOMN3BOAHbBIX (OYHKLUN O4HON nepemeHHon? 9. ['ae
BCTpe4yaeTtcsa andpdoepeHuman oyHKLUMN 1N KaK UCMNONb3yeTCs MHBAPUaHTHOCTb NepBOro
anpgepeHumnana?

Tema 3. NpounseogHbie BbiCLUMX NOpsAKoB. Popmyna Teinnopa n ee NnpuMeHeHue.
Haunb6onbluee n HaumeHblUee 3HaYeHUs PYHKLIMKN Ha OTpes3Ke.

LoMallHee 3afaHune , NPUMepPHbIE BONPOCHI:
PeweHne 3anav

pedoepart , NpMMepHbIe TEMbI:

PaboTa ¢ nutepatypori.

Tema 4. NMepBoobpa3Hasn, Tabnmua nepBoobpasHbIX.
HoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

PeweHve 3anay

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. NHTerpupoBaHve 3aMeHol 1 no Yactam. 2. Yem otnmyaeTcs nepBoobpasHas HEKOTOPON CoyHKLNK
OT MHTEerpana ot 3Toh PyHKUMK?

Tema 5. OnpeneneHHbIn UHTErpan no otTpesky. Heco6¢cTBeHHbIE UHTErpanbl.
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:
PeweHwne 3apauv

Tema 6. PYHKLMN MHOTUX NepeMeHHbIX. YacTHble npon3BoaHblie. dopmyna Teunopa.
JNlokanbHble 3KCTPEeMyMbI.

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:
PeweHne 3anav

Tema 7. KpaTHble, KpUBONIMHENHbIE N NMOBEPXHOCTHbIE MHTErpasnbl. ANeMeHTbl Teopum Nons.
JoMallHee 3ajaHue , NPUMEpPHbIE BONPOCHI:

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Tema 8. dneMeHTbl KOMOMHATOPUKM.
noMalHee 3afnaHne , NpUMepPHbIE BOMPOCHI:

Tema 9. Yucnosbie n opyHKLUOHaNbHbIE PAAbI.
HoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

TECTUPOBaHME , MPUMEPHbLIE BONPOCHI:

Tema 10. OucpcpepeHumanbHbie ypaBHEHUS! : OObIKHOBEHHbIE U B YaCTHbIX MPOU3BOOHbIX.
Tema . UToroeasi oopma KOHTpOns
Tema . UToroeasi popma KOHTpons
Tema . UToroeasi oopma KOHTpOns

MpvMepHbIe BOMPOCHI K 3a4ETy W 9K3aMEHY:

MakcuManbHbIli cyMMapHbIA 6ann no pesynbTataM TECTMPOBAHWS W BbINONHEHUS MHANBMAYANbHOMO
3agaHus - 30.

OueHka aKTUBHOCTW CTYAEHTOB BO BPeEMS nabopaTopHbiX 3aHATKIA - Ao 20 6annos.
MakcumanbHblii 6ann Ha ak3ameHe - 50 .

PerucrpaumnoHHblii Homep 340816 DAEKTPOHHEH
Crtpanvua 10 n3 17. il yLH,lf[;F EPCHTET
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MpunoxeHue 1.
Bonpocebl k ak3ameHy no matematuke ons 1-ro cemecTpa reocdpaka (6akanaspmar)

KETPOHHBH
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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. OcHOoBHas nuTeparypa:

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. 2 .7 2007 .? 447 c. : un.
? bubnwuorp.: c. 433 (17 HaaB.) .? NpenM.-uMeH. ykas.: c. 434-439 .? ISBN 978-985-470-581-1 ((1. 2))

lNycak A.A. Bobicluas matematuka : y4ebHmk ons cTyneHToB By30B : B 2 Tomax / A. A. lNycak .? 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.) .? lNpeaM.-umeH. ykas.: c. 530-537 .? ISBN 978-985-470-580-4
((t. 1)) .

Typeukuin B. 9. MatemaTnka n nHcpopmatmka: YuebHuk / B.4. Typeukuit; Ypanbckuii
rocynapCTBEHHbIN YHUBEPCUTET. - 3-e 13L., nepepad. u gon. - M.: MH®PA-M, 2007. - 560 c.: 60x90
1/16. - (Bbicwee obpasosaHue). (nepennet) ISBN 978-5-16-000171-5, 3000 3K3.3N€KTPOHHbII
pecypc: http://znanium.com/bookread.php?book=123828/.

Kypc nekumii no matematmke ons 6akanaepoB-reonoros: Y4ebHoe nocobue / J1.P. Cekaesa, O.H.
TioneHesa, E.A. lLinpokosa. - KasaHb: KazaHckuin doenepanbHblin yHusepcutet, 2014. - 251 c.
http://kpfu.ru/portal/docs/F1058309427/Kurs.lekcij.po.matematike..Sekaeva.L.R._.Tjuleneva.O.N._.Shiroko
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7.2. lononHutenbHasa nuteparypa:

NuHeiHasa anrebpa: Teopus 1 NpyknagHele acnekTol: YyebHoe nocobue / '.C. LWeBuos. - 2-e nag.,
ncnp. u gon. - M.: Maructp: UH®PA-M, 2010. - 528 c.: 60x90 1/16. (nepenneT) ISBN
978-5-9776-0163-4, 300 ak3. http://znanium.com/bookread.php?book=203776

XypbeHko J1. H. MatemaTtuvka B npumepax v 3agadax: Yueb. nocobue / J1.H. XypbeHko, I".A.
HukoHoBa, H.B. HukoHoBa, O.M. Oertapesa. - M.: UH®PA-M, 2009. - 373 c.
http://znanium.com/bookread.php?book=153685

MaTtemaTnyeckuin aHanns B 3agadax u ynpaxHeHusix [OnekTpoHHblin pecypc] / C.B. 3nobuHa, 11.H.
Mocuuenbckas. N3p-so: "dusmatnut”, 2009. - 360 c. Pexunm poctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2377

Kypow, AnekcaHap MeHHaobeBny. Kypc Bbicwelt anrebpsbl : y4ebHUK ons CTy4eHTOB BY30B,
obyyatowmxcs no cneumanbHoctam "Maremartumka”, "Mpuknan. matematmka" / A. . Kypow .?
N3paHune 12-e, ctepeotunHoe .? CaHkT-lMNetepbypr n op. : laHb, 2003 .? 431c.

7.3. UHTepHeT-pecypcChbl:

OdudpdepeHunanbHble ypaBHEHUS -
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 ncumncnexme - www.intuit.ru/shop/product.xhtmli?id=2494713
NHTerpupoBaHue - www.intuit.ru/shop/product.xhtml?id=2494764
Jlekumun no matemaTuke ons reonoros - http://kpfu.ru/docs/F736557483/Bakalavry.pdf

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

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

MpakTtuyeckne 3aHatnsg ¢ nporpammon MAXIMA -
http://kpfu.ru/docs/F1951397376/%CC%EQ%EBY%E0Y%EAY%EQ%ESY%E2%20%CC.%D1.,%20%D1%ES5%E

8. MarepmanbHo-TexHU4Yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve gncuunnuHbl "Matemartuka" npegnonaraet MCNONb30BaHME cnegyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayantopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BUAeoO 1 ayamno
nHGOPMaLMK, MONYYEHNS N Nepefaymn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNIbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXEe MHTEPaKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChI
noakntoyermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBaTtens SBnseTcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCEA CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMM, MPaAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 00y4eHMs, B TOM YMCE C MCNONb30BaHMEM B MpoLecce 0by4yeHuns BCex
KopropaTtuBHbIX pecypcoB. MynbTmeoniiHasa ayamTopums TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CeTb MHTEpPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPorpaMmMHoe obecneyeHue.
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KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

YyebHo-MeToaMYecKas nutepatypa ons AaHHON AUCLMMAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTteyHol cucteme "KHuradoHn", [OCTyn K KOTOPOI NpefoCcTaB/eH CTyAeHTaM.
OnekTpoHHO-6nbnuoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe xpaHeHue,
pacnpocTpaHeHve 1 3alnTy LMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON NTepaTypbl AN151 BY30B C
ycnosuem 06s13aTeNnbHOro cobniofAeHns aBTOPCKUX U CMeXHbIX npas. KHuradoHp obecneynsaet
LWWMPOKWI 3aKOHHBIV [OCTYN K HeobXxoauMbIM Ansi o6pasoBaTtelbHOro NpoLecca U3naHnsM C
MCMONb30BaHNEM NHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsIM HoBbIx P OC
BI1O.

KoMnbroTepHbIin knacc.
MNporpamma coctaBneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIO un yyebHbiM NnaHom no

HanpasneHno 020700.62 "lN"eonorusa” n npodouno NOAroTosky [ Maporeonorns, MHXeHepHas
reosiorns 1 reokpunosnorns .
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ABTOpP(bI):
linpokosa E.A.
lN'ypbsiHoB H.T".

Manakaes M.C.
TwoneHnesa O.H.

PeueH3eHT(bl):
Wnpokosa E.A.
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