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1. LUenn ocBOEHNS AUCLUMINHBI

O3HaKoOMUTb CTYLEHTOB C TEOPETUYECKUMUN OCHOBAMU MHEHOW anrebpbl, aHaNMTUYECKOW
reoMeTpumn, MaTeMaTyeckoro aHannsa, andpdepeHumnanbHbix yPaBHEHWI, a TakKe 00y4nTb nx
METOAaM peleHns MaTeMaTnyeckmx 3aay, OTHOCSLWMXCS K yKa3aHHbIM pasaenam MatemMaTyviku,

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

HaHHas yyebHas gucuunnnHa BkntodeHa B pasgen " 51.6.5 OucumnnmHel (Mogynm)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 05.03.01 Neonorust n oTHocuTCA K 6a30BOWA
(obwenpodpeccmnoHanbHom) yactn. OcBamBaeTcs Ha 1, 2 kypcax, 1, 2, 3 ceMecTpbl.

Lns nsyvyeHns aucumnnuHbl "Matematmka" HeobxoAUMO 3HAKOMCTBO CTYEHTOB C KYPCOM
matematukun B o6beme cpenHeit wkonbl. Kypc "Matematvka" sBnseTcst OCHOBOM ANsi KYpCoB
€CTeCTBEHHOHay4HOro Lumkna n gna Kypcos npogoeccruoHanbHoro Lmkna.

3. KomneTteHuuun obyuatowerocsi, popMmupyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwuucposka

LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL U
OK'3 6 o
(OBILEKYNIbTYPHBIE CMOCOBOHOCTbIO NCNONb30BaTb OCHOBbI 9KOHOMUYECKMX 3HAHWUIA
KOMMETEHLM) B PasnunyHbIX chepax XnsHeneaTenbHOCTU
Orik-2 BNageHneM npenctaBneHnsaIMm 0 COBPEMEHHOM Hay4YHOW
(npodpeccunoHanbHble KapTUHE MMpa Ha OCHOBE 3HAHWI OCHOBHbIX MONOXEHWIA
KoMneTeHuunn) chunocodun, 6a3oBbIX 3aKOHOB M METOA0B ECTECTBEHHbIX HayK
OrkK-3 CMOCOBHOCTBIO MCMONb30BaTh B MPOECCHMOHANBHOW
(npodpbeccmoHanbHble nesiTenbHOCTN 6a30Bble 3HAHMS MaTEMaTUKN U eCTECTBEHHbIX
KOoMreTeHuun) Hayk
MK-2 CNOCOBHOCTb MCNONb30BaTh B NPOYECCNOHANBHOW
(MpocpeccmonantHbie nesTenbHoCTn 6a30BbIx 3HaHVII7IpMaTeMaTI/IKVI
KOMneTeHuunn) '

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

2. IONXEeH yMeTb:

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

3. OonXeH BnaneTb:

HaBblKaMU MPUMEHEHNS MaTeMaTU4ecknx Mogenen ang onucaHus onsnyecknx npoueccos
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

3HaTb OCHOBHbIE MOHATUSA N METOAbI Pa34eNnoB MaTeMaTMKK, BXOOSWMX B Nporpammy Kypca.
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YMeTb NPUMEHATb MaTeMatnyeckme MeTodbl, OTHOCSALWMECS KO BCEM pa3aenam Kypca, Npu peleHnm
npogoeccnoHanbHbIX 3a4ay.

Bnanetb HaBblkaMu NPUMEHEHNA MaTeMaTn4HeckKnx mMonenen ong onucaHusg pr3mnyecknx npoLeccos.

4. CTpyKTypa u cogepxaHue AUCLMUMNIUHBI/ MOoayns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 8 3a4eTHbIX(ble) eanHuL(bl) 288 yaca(os).

dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMINHBI 9K3aMeH B 1 ceMecTpe; OTCyTCTBYeT BO 2 CEMECTPE;
9K3aMeH B 3 cemecTpe.

CyMMapHO no ancumnanHe MOXHoO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaetcs B 50
6anno., ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYeCTBO ANS AOMycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Hey..).

4.1 CTpyKTypa n copepxaHue ayauTopHon paboTbl No aucuMnInHe/ MoOaynio
TeMmaTuyeckuin nnaH oUCUUNINHbI/MOAOYNA

Buabl n yachbl
Paszen ayauTopHOM paboThbl,
UX TPpyooOEeMKOCTb
NI Bcunnue Cemecrp;meerpa (e uaca T amponn
Nekumu MpakTnyeckmellaboparopHbie
3aHATUA pa60Tb|

Tema 1. OCHOBHblE
NMOHATUSA O BEKTOpax u
OENCTBUAX C HAMN. lMncbMeHHoe
OcCHOBbI aHaANUTNYECKON nomauHee

1. [reomeTpuun Ha 1 1 4 0 10 3apaHve
NIOCKOCTN U B TectupoBaHue
npocTpaHcTee. OCHOBbI
NVHeHoM anrebpsbil.
Tema 2.
[MocnepnoBatenbHOCTU U
npegenso
nocnenoBatenbHOCTEN. lMncbmeHHoe
Mpenen un noMallHee
HenpepbIBHOCTb 3apaHve

2. GOYHKLMN. 1 4 / 0 10 KoHTponbHas
OndodoepeHLMpyeEMOCTb paboTta
oyHKumn. Tabnuua
NPOW3BOOHbIX.
CeoricTBa
NPOW3BOOHbIX.
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Bugbl n yachbl
Pasgen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpa (B yacax) KOHTpOns
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Tema 3. lNponssogHble
BbICLUMX NOPSOKOB. [MucbMeHHoe
®dopmyna Tennopa n ee noMallHee
3. [npMeHeHwe. 1 7 4 0 8 3ajaHve
Hanbonblee un Pedoepat
HaMMeHbllee 3Ha4YeHns
PYHKLNW Ha OTpe3Ke.
[MncbMeHHoe
Tema 4. nomaliHee
MepBoobpasHas, 3agaHve
4. Tabnuua 1 9 3 0 8 KoHTponbHas
nepBoobpasHbIX. pabota
Tema 5. OnpeneneHHbIi
: MncbMeHH
WHTerpan no oTpesky. uor&amﬁeeoe
5. |HecobcTBEHHBIE 2 1 4 0 8 sanaHme
NHTEerpansbi.
Tema 6. DyHKUMN
MHOTMX NEPEMEHHBbIX.
HacTHble Npon3BOAHbIE. Egﬁ;miggoe
6. |Popmyna Tennopa. 2 3 4 0 8 3anaHme
JlokanbHble
9KCTPEMYMBbI.
Tema 7. KpaTHble, Kggggganaﬂ
KPVBONUHENHbIE U IEIMCbMeHHoe
7. |NOBEPXHOCTHbIE 2 6 6 0 12 nomauHee
WHTEerpanbl. 9NEeMEHTbI sanaHne
Teopun nons.
[MncbMeHHoe
Tema 8. OneMeHThI noMallHee
8. 3 1 1 0 8
KOMOMHATOPVKM. 3afaHvne
TectnposaHve
Tema 9. Hucnosble MNucbmeHHoe
9. |pyHKUMOHaNbHbIE 3 2 5 0 10 nomailuHee
panbl. 3apaHve
Tema 10.
OunddpepeHumanbHble
10.lypaBHeHuS : 3 2 12 0 18
00ObIKHOBEHHbIE 1 B
4aCTHbIX NPON3BOLHbIX.
Tema . NIToroeas 1 0 0 0 OK3aMeH
doopma KOHTpons
Tema . NToroeas 3 0 0 0 OK3aMeH
doopma KOHTpons
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Buabl v yachbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons

MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

NTtoro 50 0 100

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI

Tema 1. OCHOBHbIE NMOHATUSA O BeKTopax n nencTBusix ¢ HUMN. OCHOBbI aHAINTUYECKOWN
reomeTpmmn Ha NJIOCKOCTU U B NPOCTPaHCTBE. OCHOBbI NMHENHON anre6pb|.

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

HerictBus ¢ Bektopamu. CkanspHoe, BEKTOPHOE U CMelaHHoe npousseneHus. Npamas Ha
MNOCKOCTU, KpMBbIe BTOPOro nopsaka. lpamas B npocTpaHCcTBe, NNOCKOCTb. [10BEPXHOCTN BTOPOro
nopsaaka. Matpuupbl. Onpegenutenn. PeweHne nuHenHbIX cuctem metogammn Kpamepa u Maycca.
Ycnosure paspewmmMocT CUCTEMbl TMHENHBIX YPaBHEHWIA.

naboparopHas paborta (10 4aca(oB)):

LeicTens ¢ BekTopamu. PeweHne reometpuyecknx 3agad. Pabota ¢ matpuuamm un
onpepenutensamu (B ToM yncne, B cucteme MAXIMA). PelweHne nMHenHbIX CUCTEM MeTO4aMU
Kpamepa u ["aycca u B cucteme MAXIMA.

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

NeKuMnoHHoe 3aHsiTne (7 yaca(os)):

lMpenen nocnepnosatenbHocTW. Yucno Henepa. [1Ba onpeneneHvs npegena oyHKLUN B TOYKE.
3amedaTenbHble npeaensl U UX cneacTeuns. Ycnosue HenpepbiBHOCTU. TOYKM paspbiea. Ycnosune
andpdpepeHumpyemMocTy oyHKUMK. [[eoMeTpuYecknii CMbICA NMPOM3BOAHOM U auddepeHumana.
3anonHeHne Tabnuubl NPoM3BOAHbIX. JlorapmcMmyeckoe andpdoepeHunpoBaHme

naboparopHas pabora (10 yaca(oB)):

BbluncneHune npenenos, packpbiTve HeonpeneneHHocTen. BoluncneHne nponssoaHbIX GOYHKLWIA,
3a[aHHbIX IBHO, HESIBHO W NapameTpuyeckin. [poBeneHne kacaTenbHbIX K KPUBbIM.

Tema 3. NpounssogHblie BbiCLLUMX NOpsaKoB. Popmyna Teinnopa n ee NnpuMeHeHue.
Haunb6onbluee n HaumeHbLLee 3HaYeHUs PYHKLMUN Ha OTpes3Ke.

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

Cnocobbl BblYMCNEHMS MPOU3BOAHbIX BbICIINX NOPSAAKOB. Popmyna Tennopa (nokanbHas u ¢
OCTaTO4HbIM YNieHOM). [peactaBneHne HEKOTOPbIX YHKLKUIA C NOMOLLbIO hopMynbl Tennopa.
NokanbHble 3KCTpeMyMbl. Heobxoaommoe 1 noctatoyHble ycnoeusi. Hanbonbliee n HanMeHbLiee
3Ha4YeHns PyHKUMKN Ha oTpe3ke. [1pnnoXeHns NPon3BOAHbLIX MPU UCCNenoBaHUN PYHKLNIA.

naboparopHas pabora (8 yaca(oB)):

MpumeHeHne cbopmynbl Tennopa ans npUbANXEHHbIX BbIYUCIEHWIA 1 NPU PaCKPbITAM
HeonpeneneHHocTen. HaxoxneHne KpUTUYECKUX TOYEK U UCCNenoBaHne Ha SKCTPEMYM.
HaxoxaeHne Hanbonbwero n HAaMMEHbLLEro 3HAYEHWI PYHKLUMK Ha oTpe3ke. [ocTpoeHre ackunaa
rpadgouka goyHkummn. Pabota 8 MAXIM-e.

Tema 4. NMepBoobpa3Hasn, Tabnuua nepBoobpasHbIX.
NeKunoHHoe 3aHsiTne (3 4yaca(os)):

3anonHeHne Tabnuubl MHTErpanoB. MeTobl MHTErpUPOBaHKS. HekoTopble Knacchl MHTErPUPYEMbIX
B KBadpaTypax oyHKLNN

naboparopHas pabora (8 yaca(oB)):

BbiuncneHne HeonpeneneHHbIX MHTerpasnos MeTonoamm 3aMeHbl nepeMeHHoM N nHTEerpmpoBsaHmns rno
4acTsM.

Tema 5. OnpeneneHHbIn UHTerpan no otTpesky. Heco6¢cTBEHHbIE UHTErpanbl.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):
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OnpeneneHune nHterpana Pumana. ®opmyna HbtoToHa-J1eiibHnua. Cnocobbl 3aMeHbl NepPeMEHHO 1
NHTErpUpPOoBaHus No YacTsm. FeoMeTpuryeckme npunoxenns. MpmbnmxeHHoe BblYUCTEHME.
HecobcTBEHHbIN UHTErpan no 6ECKOHEYHOMY MPOMEXYTKY.

naboparopHasi pabora (8 4aca(oB)):

BblucneHne onpeneneHHbIX MHTErpanoB ¢ NnpuMeHeHneM coopmyibl HotoToHa-JTeinbHuua. Pabota B
MAXIM-e. BblumcneHve nnowanen n oavH oyr.

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

neKumnoHHoe 3aHsitTne (4 yaca(os)):

Toyka B N-MepHOM MPOCTpaHCTBe, OYHKUMSA N NepeMeHHbIX. [ToHATue npenena n HenpepbiBHOCTU
OYHKLLMM HECKONbKMX NEepeMeHHbIX. Ycnosue gudpgpepeHumnpyeMocT. HactHble Npon3BoaHbIE.
["eoMeTprYeCcKuUin CMbICN YaCTHbIX NPON3BOAHbLIX (PYHKLUNN 2-X MepeMEHHbIX. BekTop-goyHKLMS.
MaTtpuua Skobwu. [N'panmeHT. MponasogHas No HanpaeneHnto. YpaBHEHEe KacaTeNbHO NNOCKOCTH K
NOBEPXHOCTW. HacTHble Npon3BoaHble Bbicwunx nopsakos. dopmyna Tennopa. JlokanbHble
aKCTpeMyMbl. Hanbonbliee n HauMeHbLLee 3HAYEHNS (OYHKLMMN 2-X NEPEMEHHbIX B 3aMKHYTOM
obnactu. Meton HauMeHbLLKX KBAAPATOB.

naboparopHas pabora (8 4aca(oB)):

ObnacTtb onpeneneHms OyHKLMM MHOTUX NEPEMEHHBIX. BblumcneHne YacTHbIX MPON3BOAHbBIX U
NPON3BOLHbIX MO HaNpPaBneHuto. HaxoxaeHre nokanbHbIX 3KCTPEMYMOB M HaMbOoNbLIEro v
HaUMEHbLLEro 3HAYEHWI PYHKLUMNM 2-X MEPEMEHHBIX B 3aMKHYTO obnactu. NpuMeHeHe metona
HauMeHbLlKX kBagpaTos. Pabota B MAXIM-e.

Tema 7. KpaTHble, KpUBONIMHENHbIE N MOBEPXHOCTHbIE UHTErpasnbl. N1eMeHTbl TEOPUM NONS.
JNIeKLMOHHOe 3aHsitue (6 4aca(oB)):

KpaTHble nHTerparsnbl, CBeeHne K NOBTOPHbLIM, 3aMeHa NepeMeHHbIX. KpMBONMHEHbIE HTErpansl,
cBedeHue K nHTerpanam no oTpesky. NMoBepxHOCTHbIE MHTErpanbl, X BbluncneHne. @opmynbl
MpuHa, Ctokca, Naycca-OcTporpanckoro. dneMeHTbl Teopumn nons.

naboparopHas pabora (12 yaca(oB)):

BbluncneHmne kpaTHbIX, KPUBOSIMHENHbIX Y MOBEPXHOCTHbIX MHTErpanos. [puMeHeHne gpopmyn
MpuHa, CTokca, Maycca-OcTporpanckoro Npu BbIMUCIEHUW MHTErPANoB No 3aMKHYTHIM KPUBLIM 1
MOBEPXHOCTAM. BblumcneHme aneBepreHummn, potopa, umpkynsaumm, notoka. Pabota 8 MAXIM-e.

Tema 8. SnemMeHTbl KOMOMHATOPUKM.
neKkuunoHHoe 3aHsitne (1 4aca(os)):

ONEMEHTHI Teopunn MHOXECTB. CDyHKLI,VII/I Ha MHO>XeCTBE HaTypalnbHbIX YNCEJ: NepeCTaHOBKN,
pa3mMmeleHns, codeTaHns.

naboparopHas pabora (8 yaca(oB)):

PeweHune 3anay KOMOMHATOPUKMN.

Tema 9. Yucnosbie n opyHKLMOHaNbHbIE pAAbI.
neKkumnoHHoe 3aHsiTne (5 yaca(os)):

OnpepneneHne CyMMbl YHUCNOBOro psaa. Heobxoammblii npuaHak cxoammocTu. JloctatoyHble
NPU3HAKM CXOOMMOCTN 3HAKOMONOXMTENbHbIX PALOB. ABCONOTHAA CXOAMMOCTb 3HAKONEPEMEHHbIX
psnoB. MNpusHak JlenbHuua. CteneHHble paabl. Teopema Abens. Paguyc cxoammocTw.
TpuroHomeTtpuyeckue psagbl Pypbe. KoadhdpuumeHTbl dypbe.

naboparopHas pabora (10 4yaca(oB)):

ViccnenoBaHne CXo0AMMOCTY 3HAKOMONOXMUTENbHbIX PSO0B C NPUMEHEHMEM LOCTATOYHbIX NPU3HAKOB
cxogmmocTu. MiccnenoBaHne abCcontoTHOM 1 YCNOBHOW CXOAMMOCTM 3HAKOYEpEeayoWwmnxcs psaoB.
HaxoxneHune obnacTeli CXo0AMMOCTM CTEMEHHbIX psAaoB. BeluncneHne koadpdprumeHToB Pypbe ¢
npumeHeHnem MAXIM-bl.

Tema 10. OucpcpepeHumanbHbie YypaBHEHUS : 0ObIKHOBEHHbIE U B YAaCTHbIX MPOU3BOOHbIX.

JNeKunoHHoe 3aHsitne (12 yaca(os)):
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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 (18 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
NMOHATUA O BEKTOPAX U nogroTtoBka
OENCTBMAX C HAMMW. nomauwHero 2 AomallHee
OCHOBbI aHANNTNHECKOV 3a0aHus safaHne
1.[reomeTpuun Ha 1 1
NNOCKOCTN 1 B
npoctpaHcTee. OCHOBbI NOAroToBKa K
nHEHOM anre6pbi. TECTIPOBAHMIO 6 TecTpoBaHue
Tema 2.
MocnenoBaTenbHOCTU U
noaroToBkK
npenens ngﬂacim?erg 4 noMallHee
nocnenoBaTenbHOCTEN. 3apaHue
Mpenen u 3a4aHus
o [HEeNPepbIBHOCTL 1 4
‘|PyHKUMN.
OundpdepeHunpyemocTb
pyHKkuun. Tabnunua Egﬂ;ogﬁiﬁi; 4 KOHTPOMNbHas
NPOU3BOAHbIX. a6oge paboTta
CsonictBa P
NPOU3BOAHbIX.
Tema 3. NpounssoaHble NOArOTOBKA
BbICLUMX MOPSOKOB. noMallHee
- JoMallHero 4
®dopmyna Tennopa n ee sanaHms 3apaHue
3.|npuMeHeHue. 1 7
Haunbonbluee u
HaUMeHbllee 3HaYeHUs ngurngiKa K 4 pedpepar
CPYHKLMM Ha OTPes3Ke. pecpepary
noaroToBKa
MaLH
Tema 4. JOMallHero 6 ggu:Hmeee
4 MNepBoobpa3zHas, ’ g [3@panms
‘ltfabnuua NnoaroToBka K
NepBoobpasHbIX. KOHTPONBHON 6 Kzgggganaﬂ
paborte P
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Buabl
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOeHTOB P
Tema 5. OnpeneneHHbIn
WHTerpan rno OTpesky. noaroToBKa
5.|HecobcTBEHHbIE 2 1 JoMalHero 4 ggz::JMHee ©
WHTerpanbl. 3apaHus
Tema 6. DyHKUMN
MHOIMMX MEPEMEHHbIX.
HacTHble NpoM3BOOHbIE. noaroToBkKa
. MallH
6./ ®Popmyna Tennopa. 2 3 |momawHero 4 ggu;-m:e
JlokanbHble 3agaHus
9KCTPEMYMBbI.
NnoAroToBKa
Tema 7. KpaTHble, uoﬂamHero 5 JomauiHee
KPUBONNHENHbIE N 3afjaHve
3agaHus
7.|noBEpPXHOCTHbIE 2 6
MHTEerpanbl. OnemeHTbl Egﬁ;g;o_liﬁaog 2 KOHTpONbHas
Teopuu rnons. T
P paboTe pabota
NOAroToBK
8 Tema 8. OneMeHThI 3 1 ngﬂazgerg 9 noMallHee
‘IkombuHaTOPUKN. H
ombuHatop 3anaHns 3agaHve
noarotoeka
JomaliHee
Tema 9. Yucnosble 1 nomatiHero 5 3anaHne
9.|doyHKUNOHaNbHbIE 3 2 [3a4aHus
panbl. NoOAroToBKa K
TECTMPOBAHMIO 4 TecTupoBaHue
Ntoro 66

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.

PernctpaunoHHbii Homep 338317
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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.

[oMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:
Tema 9. Yucnosbie n opyHKLUOHaNbHbIE PAAbI.
HoMallHee 3afaHune , NpUMepHbIe BONPOCHI:
TecTUpoBaHve , NPUMEpPHbIE BONPOCHI:

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

MNprMepHbIe BONPOCHI K 9K3aMeHY:

MakcumanbHbIi CyMMapHbIid 6ann no pesynbtataM TECTUPOBAHNS U BbIMNONHEHNS UHANBMOYaNbHOMO
3agaHus - 30.

OueHka akTMBHOCTW CTYAEHTOB BO BpeMs nabopatopHbIx 3aHATUi - no 20 6annos.
MakcumManbHbIn 6ann Ha ak3ameHe - 50 .

MpunoxeHue 1.

PerunctpaumnoHHbii Homep 338317 5AEK
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Bonpochbl k ak3aMeHy no matematuke 4ns 1-ro cemectpa reocpaka (6akanaspuar)

1. CBA3b Mex Oy AeKapTOBbIMU M MOASPHbIMA KOOPANHATAMU TOYKM HA MNOCKOCTU U B
npocTpaHcTBe. 2. CBA3b MexXay AeKapTOBbIMU, LNANHAPUYECKUMM N CCPEPUHECKUMI KOOPpANHATAMM
TOYKM B NpocTpaHcTee. 3. JInHenHble onepaunn Hag Bektopamu. 4. CkansgpHoe nponsseneHne
BEKTOPOB. Yron Mexay Bektopamu. YCrnoeme B3aMMHON NepneHankynsapHOCTM OBYX BEKTOPOB. 5.
BekTopHOe nponaseneHne. Ycnosne napannenbHOCTN ABYX BEKTOPOB. 6. CmelwaHHoe
npounaeeneHune. YCnoeme Toro, Y10 TpM BEKTOPA nexart B OLHOM MNoCKOCTU. 7. BekTopbl B
MHOrOMEpHOM MPOCTPaHCTBE N aenctens Hag Humn. 8. Npsamas Ha nnockocTu. MNMapameTpuyeckme
ypaBHEHNS NPSIMON, ypaBHEHWE C AaHHbIM YrNoBbIM KO3doduumneHToM. 9. lNpamas Ha ninoCcKOCTW.
YpaBHeHWe NpsiMOiA, MPOXoasiuel Yyepes ABe To4KK, oblee ypaBHeHUe npsimoii. 10. BaanmHoe
pacnonoXeHue AByxX NPsAMbIX HA NNOCKOCTU. CBSA3b C PELEHNEM CUCTEMbI OBYX TMHENHbIX
ypaBHeHWin ¢ AByMS nepeMeHHbIMK. 11. KaHoHnYeckne n napameTpuyeckme ypaBHeHUs KPUBbIX 2-ro
nopsioka Ha nnockoctu. 12. BeiBo4 napamMeTpuyeckmx ypaBHEHU NpsaMor B npocTpaHcTee. 13.
YpaBHeHne NNoCcKOCTN, NPOXoaswen Yyepes AaHHY TOYKY C 3aaHHON HopManblo. 14. YpaBHeHue
MA0CKOCTU, Npoxoasiwei Yepea 3 faHHble To4kn. Obuee ypaBHEHME NNOCKOCTA B MPOCTPAHCTBE.
15. B3anMHoe pacnonoxeHue npsaMor 1 nnockoCT B NpocTpaHcTee. 16. BoiBoa coopmynbl
pacCTOSHUS OT TOYKKU 00 nnockocTu. 17. BaaMMHoe pacnonoxeHume 2-X NNoCKOCTEN B
npocTpaHcTBe. YCnoBus Ha koagodpuumeHTsl. 18. B3anMHoe pacnonoxeHune 3-x naoCKoCTen B
npocTpaHcTBe. CBA3b C pPEWEHNEM CUCTEMbI TPEX IMHENHbIX YPABHEHUI C TPEMS NEPEMEHHbIMU. 19.
LiunmHapuyeckme n KoHMYeCcKne NoBepXHOCTH (Hanpasnsiowme, obpasyowme), KpyroBoin LMnMHAap,
Kpyrosoli KoHyc. 20. NMoBepxHOCTU BpalleHus (annuncouna, runepbononapl, napabonona). 21.
[ToBepXHOCTU C 3NMMTUYECKMMUN CeYeHnsMU. KaHOHNYecKne 1 napameTpuyeckme ypaBsHeHus. 22.
'mnepbonuyecknii napabononn. CevyeHns NNoCKOCTSMU, NapanienbHbiMM KOOPANHATHBIM
nnockocTam. 23. Cnuctema m NUHENHbIX YPaBHEHUI C N NepeMeHHbIMW. [T naBHas 1 paclumpeHHas
MaTpuLbl CUCTEMbI, UX PaHr. 3anuCb CUCTEMbI B BUAE MATPUYHOMO ypaBHeHUS. 24. MaTtpuupl 1
apudmMeTnyeckue OencTBusa Hag HUMU. HEKOMMYTaTMBHOCTb YMHOXEHNS KBagpaTHbIX MaTpuy,. 25.
PaspewnMocTb 1 KONMYECTBO pewweHnin cuctem ypaesHeHuin. MNMpasuno Kpamepa. 26. 3agaHune
NIMHEHOro 0TOBpaxeHns N3 N-MepPHOro B M-MepHOE NPOCTPAHCTBA C MOMOLLbIO MaTpuL, C
npumepamun. 27. MHoXecTBa OeNCTBUTENbHBIX, PaLMOHANbHbIX, LIENbIX U HATypanbHbIX YMUCenN.
Akcuomatuka nencTeuTenbHbix Yncen. MiHTepnpetauuns neinctemutenbHbix ymucen. 28. Cnocobobl
3apaHuns oyHkummn. Cnocobbl aHannTuyeckoro 3anaHus. Obnactu cywecTBOBaHNS 1 3HAYEHWIA
doyHkumK. Mpumepsbl. 29. MNMocnegosaTtenbHocT. OnpeneneHve npegena nocnenoBaTenbHOCTU.
Mpumepbl. . BeckoHe4Ho Manbie 1 6eckoHeYHO Bonblume NocnenoBaTENbHOCTY.
MoonocneposartenbHocTu. 30. [1Ba onpeneneHns npegena oyHKUUM B To4Ke. J1eBbli 1 Npasblii
npeaensol. MNpumepsl. 31. BeckoHevHo Manble n 6eckoHeyHo Bonblune pyHkunn. CpaBHeHNe
6eckoHe4HOo Manbix goyHKUMiA. Nx ceoricTBa. 32. OnpeneneHne npegena yHKUMM B TOYKE C
nomoLbto 6eckoHevHo Manbix BenuynH. CeoicTea npenenos. 33. MNepBbiii 3aMeyaTenbHbIi Npeaen.
34. Bropoi 3ameyatenbHblil npenen n ero cneacteus. 35. OnpeneneHme CBOMCTBA HEMPEPbLIBHOCTY
doyHKLMM B ToYKe. Toukm paspbiBa (C npuMepamm). 36. CBONCTBA HEMPEPBIBHBIX B TOYKE PYHKLWIA.
[MprMepbl HeNpepbIBHLIX PYHKUMA. 37. 3afadya 0 NPoBeASHUN KacaTenbHON K KpUBOM. 38.
OnpegneneHve cBOMCTBa AUhdEepeHLMpyeMOCTU oyHKUUKN B Touke. OnpeaeneHne npomsBoaHON 1
angpgoepeHumana. 39. ['eoMeTpuyeckuin CMbICN NPOU3BOAHON 1 andpdepeHumana. dunamyeckui
cMbicn npoundsogHoit. 40. NMpon3soaHble CyMMbI, MPOM3BELEHMWS, YACTHOro C npuMmepamu. 41.
MpounssogHas cynepnosmumnmn n obpatHo doyHKUUN ¢ npumepamun. 42. Tabnuua npon3BoaHbIX. 43.
[Mpon3sooHas pyHKUMM, 3a0aHHON HESIBHO 1 napameTpuyecku. 44. Jlorapndpmmyeckoe
angopepeHumpoBaHne ¢ npumepamu. 45. Teopema Pons n ee reometpuyeckas nnnoctpaums. 46.
Teopema Koww n unntoctpaums teopembl JlarpaHxa. 47. lNpasuno Jlonutans 48. Npon3soaHble
BbICWMX NOpsakoB. [Npumepsl. JudodbepeHunans Bbicwnx nopsakos. 49. dopmyna Tennopa ¢
0OCTaTo4YHbIM YNneHoM B doopMe JlarpaHxa v nokanbHas dpopmyna Tenopa. lNpumepbl NpUMEHEHNIA.
50. PaznoxeHue doyHkumin no goopmyne MaknopeHa. 51. lNpunoxeHne popmynbl Tennopa k
NPUONNXEHHBIM BBIMUCNEHUSIM U K BbIYMCIEHNIO Npenenos. 52. iccnenoBaHne MOHOTOHHOCTHM C
NMOMOLLbIO NMPOM3BOHbIX. 53. ViccnenoBaHue nokanbHbIX 9KCTPEMYMOB C NMOMOLLbIO NPONU3BOAHbIX 54.
ViccnenoBaHue BbINYKIOCTU (PYHKLMIA C MOMOLLbIO NPON3BOAHbBIX. ACUMMATOTHI (PyHKUMK. 55.
MepBoobpasHas n HeonpeaeneHHbln nHTerpan. Tabnuua uHterpanos. 56. Meton NHTErpPUPOBaHUS
3aMeHa nepeMeHHon ¢ npumepamun. 57. Meton HTErpMpoBaHns No 4acTam c npumepamu 58.
NHTerpupoBaHmne ApobHO-paumoHanbHbIX QOYHKUMIA (pa3noxeHne Ha npocTeiwmne gpobu). 59.
NHTerpuposaHne npocteinwmnx apobeit. 60. NHTErprpoBaHMe TPUrOHOMETPUYECKMX BblPaXeHM
onpepneneHHoro snaa.
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[MpunoxeHue 2.
Bonpocbl 1 TMnbl 3agay K 3a4eTy No matematumke y bakanaBpoB-reosioros (2 cemecTp)

Teopus. 1. OnpenenerHne nHterpana PumaHa (onpeneneHHoro nHterpana) no oTpesKky Kak npemen
NHTerpanbHbix cyMMm. CBONCTBA ONpeaeneHHoro nHterpana. 2. Boisog coopmynbl
HbtoToHa-J1enbHmua. 3. HecobCTBEHHDI MHTErpan (C 6eCKOHeYHbIMM Npeaenamn) ¢ NPUMEPOM. 4.
MpubnnxeHHoe BbluMCNeHe nHTerpana PumanHa (oopMynbl NpsiMOyronbHKKa 1 Tpaneumi). 5.
OnpeneneHuve npegena B TOYKE Y CBONCTBA HEMPEPbIBHbIX B TOYKE QPYHKLUUIA 2-X U 3-X NepPEMEHHbIX.
6. OnpeneneHune ycnosns anphepeHLmMpyemMoCcTy B TOHKE GOYHKLMN HECKONBbKMX NEPEMEHHbIX U
BEKTOP-pyHKUMK. [MponssBogHas matpuua. 7. [eoMeTpnyeckmin CMbICA 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. Heobxonmmoe n [ocTaToyHoOEe yCnoBus
CYLLECTBOBaHUS NOKaNbHOro akcTpemyma B Touke. 11. Hambonblee n HanMeHbluee 3HaYeHNS
PYHKLMK 2-X NEPEMEHHbIX B 0bnacTu (¢ npumepom). 12. OnpeneneHne n CBOMCTBA ABOWHbLIX U
TPOWHbIX NHTerpanos. 13. NpunoxeHns OBOWHbLIX N TPONHbBIX MHTErpanos. 14. 3ameHa nepeMeHHbIX
B IBOVIHOM 1 TPOWNHOM UHTerpanax (c npumepom). 15. OnpeneneHnsa KpUBONMHENHbIX UHTErPanos
1-ro n 2-ro ponos. Cnocobbl BblYMCeHNS. 16. YCNOBMS HE3ABUCMMOCTU KPUBOIMHENHBIX
WHTErpanos No 3aMKHYTOMY KOHTYpPY OT NyTW MHTErpupoOBaHUS Ha NAOCKOCTU 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 nons ¢ npumepamu. 21. XapaktepmucTnku BeKTOPHbIX MNONew ¢
npuMeHeHneM -oneparopa. 22. [loTeHunanbHoe 1 coneHonaanbHOe BEKTOPHbIE NONS, X MPU3HAKMW.
PasnoxeHre npon3sonbHOr0 BEKTOPHOrO Nons.

Twnbl 3a8ay. 1. BelucneHve nnowaaun Nnockon obnacTu, OrpaHNYEHHON ABYMS KPUBBIMU. 2.
BbluncneHvne nnowanu KpMBONMHEHOrO cekTopa. 3. BbluncneHne onvHbl gyrv naockom unm
NPOCTPAHCTBEHHOW KpUBOW. 4. BbluncneHve npenena oyHKUUN 2-X UK 3-x NepeMeHHbIX. 5.
HaxoxaeHune 4acTHbIX MPOoM3BOAHbIX Noboro nopsiaka. 6. NpoBeneHne kacatenbHOM NNOCKOCTM K
MOBEPXHOCTM, 3a4aHHON SBHO UK NapameTpunyeckn. 7. BeluucneHune skobrnaHos. 8. BelumcneHve
NPOW3BOOHON MO HanpasneHuto. 9. BoluncneHne anddepeHumnanos BbICWNX NOPSAAKOB PYHKLNA 2-X
n 3-x nepemeHHbIx. 10. BeiuucneHne obbema unnnHaponga. 11. Beluncnernve nnowaau
NOBEPXHOCTU, 3aaHHON SBHO Y NapameTpudeckun. 12. BolumcneHne maccbl HEOQHOPOOHOrO Tena.
13. BbluncneHune maccbl HEOOHOPOOHOW HUTK. 14. BbluncneHme paboTbl cunbl BAONb KPUBOIA. 15.
[MpumeHeHne doopmynbl [ prHa 4Ns BbIYNCNEHUS KPUBONIMHENHOMO MHTErpana 2-ro poaa no
3aMKHYTOW NIOCKON KpunBOW. 16. BbluncneHne maccobl HEOLHOPOAHOM 06onoykun. 17. BelumcneHve
noToka BeKTopa 4yepea noBepxHocTb. 18. .BblumcneHne noteHumana nonsd. 19. BoiumcneHune
rpagueHTa. 20. Boluncnenne gusepreHumnn. 21. BoluncneHme potopa. 22. BoluncneHue umpkynaumm
BOOJ/Ib 3aMKHYTO KPUBOWA.

MpunoxeHue 3.
Bonpochbl k ak3ameHy no matematuke ans 6akanaBpoB reonorm4eckoro pakynbrerta (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
HanpasneHnto 05.03.01 ""'eonorua” n npodounio noarotosku reonorns .
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