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Mporpammy ovcumnavHbl paspaboTan(a)(n) 3aseayowmin kadenpoi, o.H. (npodeccop) 3apunos
W.X. kagpenpa MOOENUPOBAHNS 9KONOMMYECKUX CUCTEM OTLAENEHMNE 9KONOrnm ,
Shamil.Zaripov@kpfu.ru ; npocpeccop, a.H. (npodeccop) Ckeopuos 3.B. kadeapa mooennposaHns
9KONOrnm4yeckmnx cucTem otaeneHne akonorum , Eduard.Scvortsov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

npnobpeTteHne 6a30BbIx 3HAHMI B 06nacTy coyHOaMeHTanbHbIX pa3aenoB MateMatuky B 06beme,
HeobXxoOMMOM s BNaAeHNs MaTeMaTUYeCcKM annapatoM 3KONOrn4eckmx Hayk, ans o6pabotkm
NHGPOPMaLIMK 1 aHanM3a AaHHbIX N0 9KOMOrMKU 1 NPUPOAONO0SIb30BaHNIO.

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

HanHHas yuebHas gucuunnnHa BkntodeHa B pasgen " 52.6.1 ObwenpodeccunoHanbHblin" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 022000.62 Skonornst 1 NPUPOAOMNONb30BaAHNE M OTHOCUTCS K 6a30BOM
(obwenpodpeccmnoHanbHom) yactu. OcBamBaeTcs Ha 2 kKypce, 3, 4 ceMecTpbl.

JuvcumnnuHa oTHocKTCS K 061enpoddeccoHanbHbIM OUCUMMNIMHAM (MaTeMaTUYeCcKuii
€eCTeCTBeHHOHayu4HbI unkn) b2.b.1. [1ns ee 0CBOEHUS HYXHbl 3HAHUS MO MaTtematuke,
npnobpeTeHHble B 06WeobpasoBaTenbHOl WKone. 3HaHUs, NONy4YEeHHbIE NPU N3YYEHUN AAHHOMN
OMNCLMNANHBI, HEOOXOAUMbI A/11 OCBOEHMS ANCUMNIMH "[LONONHMTENbHbIE FNaBbl MateMaTukn',
"Obwas Teopust cuctem", "Moaenn n oLeHKN 1 NPOrHo3a 3arpsa3HeHns Bo3ayLWHOM 1 BOAHON cpen”,
"lMepeHoc BO3OyWHbIX 1 BOAHbIX 3ArpA3HEHNIA 1 BbIMUCIIUTENbHbBIV aKcnepumeHT". JucumnnnHa
ocBauBaeTcd Ha 1 Kypce B 1 n 2 cemecTtpax.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

PacwmncpoBka
Lincpp komnereHuyu npuobpeTaeMon KOMMNeTeHLMN
OK-1 BNafeTb KyNbTypOW MbIWIEHNS, CNOCOBHOCTLIO K 06006wWeHuI,
(0bLweKynbTypHbIE aHanuay, BOCNpuATMIO MHJOOpMaLUKW, NOCTAaHOBKE Lenn n
KoMneTeHuunn) BbIOOPY NyTen ee 4OCTUXEHUS
OK-2
MeTb NNOrM4eckun BepH rYMEHTUPOBAHHO U ACHO CTPOUTb

KOoMreTeHuun) ycTHy ylop

obnanatb 6a30BbIMU 3HAHMAMU B 06NACTX hyHAAMEHTaNbHbIX
MK-1 pasnenos MateMaTtk B 06'beMe, HeOGXO,D,I/IMOM ans snageHuns
(I'IpOOpeCCVIOHaﬂbeIe MatemMaTn4eCkmnm annapartoM 3KOJIOrm4eCkmnx Hayk, ons
KOMI'IeTeHLI,I/IVI) O6pa6OTKI/I I/IHC*)OpMaLI,VIVI M aHanm3a OaHHbIX MO 3KONornn 1

npnpoaononb3oBaHMIO

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXEeH 3HaThb:

OCHOBbI TEOPUW CPYHKLIMIA, ONGIEPEHUMANBHOMO U NHTErPanbHOrO UCYNUCNEHNUS, NTMHENHO
anrebpbl, aHANUTMYECKOI reoMeTpum

2. IONXEeH yMeTb:

rpaMoTHO NPUMEHATD annapart Teopun prHKLl,I/IVI, andppepeHunanbHoOro n MHTerpanbHoOro
ncuYncneHns, NMHenHon anre6pb|, aHanuTn4eckom reoMeTpun B NPakTUH4ECKnNX LEensAax

3. 0ONXeH BnageThb:
3HaHMSAMUK, NPUEMaMn 1 HaBblkamMn B 06nacT MateMaTuki 415 PeeHnst KOHKPETHbIX 3aaad
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4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NPUMEHATb OCHOBbI TEOPUN QOYHKLUMIA, AndpdrepeHLnanbHoro N MHTerpanbHoro NCHUCNeHns,
NVHeHOM anrebpbl, aHANNTUYECKO reoMeTpurm

4. CTpyKkTypa 1 cogepxaHvue OUCLMUMNIUHBI MOAyNs
Obwas Tpya0eEMKOCTb AUCLMMIIMHBI COCTaBNseT 5 3a4eTHbix(ble) eanHuL(bl) 180 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNINHBI 3a4eT B 3 CEMECTPE; 9K3aMeH B 4 ceMecTpe.

CyMMapHo No AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMx Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCTBO ANst AOMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl N0 AUCLMNINHE/ MOAYIO
Tematnyeckuin nnaH AUCUUNNUHBI/MOAYNS

Buabl n yachbl
Pasgmen ay,oMTOpHOM paboThbl,
UX TpyOooeMKOCTb
N Bwousnn  Comeotpcc 2O, (s sacay) oo
MpakTnyeckuellabopatopHbie
Jlexumm 3aHATUA pa60'rb|
Tema 1. AHanntnyeckas
1.\reomeTpus 3 1-6 6 10 0
Tema 2. Npegnen
2'prHKLI,I/II/I 3 7-10 4 10 0
Tewma 3. lNpoussoaHas i
3'cpyHKLu/||/| 3 11-18 8 16 0
Tema 4.
4.[NpomexyToyHas coopma| 3 10 0 0 0
KOHTPONS
Tema 5.
HeonpeneneHHbln 1 i
5'onpeueneHHbu7| 4 11-12 | 10 10 0
NHTErpan
Tema 6. Onpenenutenn
6. W MaTPULIbI 4 11-12 2 2 0
Tema 7. Cuctemsl
7l nHeiHbIx ypaBHEH 4 1314 2 2 0
Tema 8. BektopHas
8. anre6pa 4 15-16 2 2 0
Tema 9. Utoroeas
9. doopma KOHTponsA 4 0 0 0
Tema . Ntorosas 3ayet
" |doopma KOHTpONSA 3 0 0 0
Tema . NITorosas 9K3ameH
" |dopma KoHTpONA 4 . 0 .
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Buabl 1 yachbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns

MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

NTtoro 34 52 0

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

4.2 CopepxaHue AUCLUMNIMNHBI
Tema 1. AHanuTUYeckasi reoMmeTpus
JNeKunoHHoe 3aHsitne (6 4yaca(os)):

Nekumsa 1. NpamoyronbHas cuctemMa KoopamHaT Ha NAockocTn. OCHOBHbIE NOHATUSA. KoopanHaThl
TOYKM Ha nnockocTu. [lekapToBa cuctema koopamHat. Abcumcca, opavHarta. KsagpaHTbl.
Panouyc-BekTop TO4kM Ha NnockocTu. [NonspHble koopanHatbl. CBA3b MexX Ay NONSPHbIMU U
NpPsAMOYronbHbIMK KoopanHatamu. Npeobpas3oBaHune NpsiMOyrofbHOM CUCTEMbI KOOPAMHAT.
[MapannenbHblili nepeHoc. [10BOPOT cncTeMbl KoopanHat. PaccTtosHne Mexay ABYMS TOYKaMm Ha
nnockoctu. [leneHve oTpeska B JaHHOM OTHoWweHuu. [nowanb TpeyronbHuka. Jlekumns 2.
YpasHeHue nuHun. MHoxecTsa. [prMepbl MHOXeCTB. PaBeHCTBO OBYX MHOXeCTB. [lycToe
MHOXecTBO. MNoHATMe noaMHoXecTBa. Onepauny Ha MHOXecTBaMn: 06 beAnHEHNE, NepeceyeHne,
pasHOCTb. JIMHMSA, KaKk MHOXECTBO TOYeK. YpaBHEHNE NUHUKM Ha NIOCKOCTU. [locTpoeHrne nuHum no
ee ypaBHeHuo. Anrebpanyeckune nuHun. JlnHum nepeoro nopsaka. JlInHim BToporo nopsioka.
[MpsiMasa nuHug. YpaBHeHne NpsaMor C yrnoBbiM KOIGMULMEHTOM. HayanbHbI OTPe30K, YriioBow
KoadppuumeHT. ObLiee ypaBHEHNE NPsIMONA, anrebpanyeckoe ypaBHEHNE NePBOro nopsiaka. Yron
MexXay OBYMS NpsaMbiMW. YCnoBue napannenbHOCTN NpaMbIX. YCnosue neprneHankynspHoCcTu
npsMbIX. YpaBHEHNE NPsSMON, NPOXOAsLEen Yeped TOYKY B AHHOM HanpasneHun. YpaBHeHne
NpPsMON, NPOXoaslen Yyepes ABe AaHHble TOYKW. YpaBHEeHUe NpsaMor B OTpe3kax Ha ocax. Toyka
nepeceyeHns OByx npsambix. HopManbHoe ypaBHeHWe npsMoil. PaccTosiHie OT TOYKM 00 NPSMONA.
Nekumsa 3. IlnHnm BToporo nopsiaka. OCHOBHbIe NOHATMSA. OKPYXHOCTb. HopManbHoe ypaBHeHue
OKpY>XHoCTW. LleHTpanbHble KpuBble BTOPOro nopsaka. dnnvnc. KaHoHn4eckoe ypaBHeHMe annunca.
dokyc 1 ocn annunca. AkcueHTpucutet. Nvnepbona. KaHoHMyeckoe ypaBHeHme runepbonbl. Pokyc
n ocu runepbonbl. ACUMNTOThI rMnepbonbl. HeueHTpanbHble KpyBble BTOPOro nopsiaka. Mapabona.
dokyc 1 ampekTpuca.

npaktnyeckoe 3aHsitne (10 4yaca(os)):

1. KoopamHatbl TOYKM HA NNockocTu. PacctosiHne mexay Asyms Todkamu. IleneHvne otpeska B
NaHHOM OoTHoweHun. MNMnowanb TpeyronbHUka. 2. YpaBHeHne NpsmMon: C yrioBbiM KOSPAULNEHTOM,
obuiee, B 0Tpe3kax Ha ocsix. 3. Yron mexay OByMsi NPsSIMbIMUA. Y paBHEHUE nyyka npsiMblX,
NPOXO4AWNX Yeped OaHHYO TOYKY. YpaBHeHne nNpsMor Yyepes ABe TOYKU. Toyka nepeceyeHms
npsiMbiX. HopManbHoe ypaBHeHMe nNpsaMon. PaccTtosHne oT To4kM A0 Npsamont. 4. OKPYXHOCTb.
Annunc. 5. M'vnepbona. Mapabona.

Tewma 2. Npenen coyHKLUUN
neKumnoHHoe 3aHsiTne (4 yaca(os)):

Nexumsa 4. dyHKUMSA. [1OCTOSHHbIE U NEPeEMEHHbIE BENNYUHBI. [ToHATNE dOyHKUMW. APryMEHT nnm
He3aBucumas nepemeHHas. PyHkums nnm 3asucumas nepemeHHas. Obnactb onpeneneHns
doyHKUMK. VIHTepBan, oTpesok. ['paduk doyHkumK. [pocTenumne yHKUMOHANbHbIE 3aBUCUMOCTH:
npsaMas oyHKLMOHANbHas 3aBUCUMOCTb, obpaTHas oyHKLMOHANbHas 3aBUCUMOCTb, NTMHEHAs
3aBUCUMOCTb, KBafpaTuyHas 3aBNCMMOCTb, CUHYyCOMaanbHas 3aBncnuMocTb. Cnocobbl 3aaaHus
OYHKLMN: aHANUTUYECKMIA, TabnnyHbIi, rpadoudecknii. NMoHaTUe HESBHOW GOyHKUMK. [oHATME
obpatHoi goyHKLMKU. Knaccudhukaums goyHKLMM OHOW nepeMeHHoi. Lienas paunoHanbHas
dyHKums. NpobHas paumoHanbHas yHKUMS. MppaunoHanbHas qoyHKUMS. TpaHCcLeHaeHTHAs
doyHKkums. Nlekumsa 5. MNpenen doyHkummn. encTeutenbHble yucna. HYucnosas ocb. Moaynb yncna.
CsowictBa Moaynst yiucna. lNoHsatne okpectHocTy Todku. MNMpenen doyHkuum B To4ke. OQHOCTOPOHHME
npenensl. Yacnoeas nocnenosartenbHOCTb. [1pegen 4yucnosom nocnenosarenbHOCTU. beckoHeyHo
Manble goyHKUMKN. BeckoHeuHo 6onbwne cyHKLMN. OCHOBHbIE TEOPEMbI 0 BECKOHEYHO ManbIX.
OcHoeHble TeopeMbl 0 Nnpegenax. Cymma npenenos. [ponsseneHve npenenos. [Npenen oTHoOWeHUS
sin x/x npu x->0. Yucno e. NoHATUE 0 HaTypanbHbIX norapugmax.

npakTudeckoe 3aHsitne (10 yaca(os)):
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6. dneMeHTapHble oyHKUUK. ['padonkn OCHOBHbIX SNeMEHTapHbIX (PYHKLNIA 1 X CBONCTBA. 7.
VHTeprnonuposaHue oyHKUnin. JlnHenHaa nHtepnonaums. dopmyna KBagpaTtuyHoro
nHTeprnonuposaHus. 8. [Npenensl nocnenosaTenbHOCTN 1 PyHKUMN. BeckoHeyHo Manble n
6eckoHe4Ho bonblme. Ceorictea npeaenos. 9. Npenen oTHoweHus Sin x/x npu x->0. PackpbiTne
HeornpeLeneHHOCTEN.

Tewma 3. NpounssoaHas hyHKLUU
NeKuMoHHoe 3aHsiThe (8 yaca(os)):

Nexumsa 6.HenpepblBHOCTb PyHKUMW. [OHATME NpUpalLeHns NnepeMeHHON BenuymnHbl. [NpupatieHne
doyHKLMK. HenpepbIBHOCTb GOyHKLUMKN B TOYKe. HenpepblBHOCTb (PYHKLUN HA JaHHOM MHOXECTBE.
HenpepblBHOCTb OCHOBHbIX 3NeMeHTapHbIX OYHKLUMIA. OCHOBHblE TEOPEMbI O HEMPEPbIBHbIX
dyHKkumax. Cymma, nponsseneHue, neneHne HenpepblBHbIX OYHKUMIA. Toyka paspblBa.
Knaccudpmkauns tovek paspbisa. Jlekums 7. lNponssogHas oyHKLMK. 3aa4a o0 KacaTenbHON.
3apaya o ckopocTn asuxeHus Touku. Obwee onpeaeneHne Npom3soaHoOW. 'eomeTpryeckoe
3Ha4veHue npomssogHon. Pusnyeckoe 3HaveHne Npona3soaHon. OCHOBHblE TEOPEMbI O
Npon3BoAHbIX. [TPOM3BOAHbIE OT HEKOTOPBIX MPOCTENWMX PYHKLUMIA. [1pon3BoaHasa CTENeHHOW
doyHKumK. [ponssoaHas ot sin x 1 cos X. OCHOBHble Npasuna angpdoepeHUnpoBaHns OYHKLUNNA.
MNponsBogHas cymMmbl, NponadseneHuns, opobu. lekuus 8. MNponasoaHas CNOXHOW COyHKLIMN.
MponsBonHas cnoxHom doyHkummn. MponssoaHas obpatHoi coyHKLmMK. [pon3BoaHas HESBHOW
doyHKuUmK. [ponssoaHas norapudpmmyeckon gyHkumnn. NponssogHas nokasarenbHON yHKUUN.
Mpon3BoaHble 06paTHBIX TPUFOHOMETPUYECKNX CPYHKLIMIA. Tabnuua npom3BoaHbIX SNEMEHTAPHbIX
doyHKUMIA. [ToHATNE O NPON3BOLAHBIX BbiCWNX NOPALAKOB. Jlekuns 9. NprMeHeHe Npon3BoLHON.
BospacTtaHue n ybbiBaHne OyHKLUMM OOHOA nepemMeHHoi. [MoHsTne o npasune Nlonutans. dopmyna
Tennopa ona MmHoro4neHa. ®opmyna Tennopa ons yHkumuW. ViccnenosaHue oyHKUWA C NOMOLLbIO
nNpoun3BoHbIX. BodpacTaHne n ybbiBaHMe OYHKUMIA. DKCTPEMYM (OYHKLIMN OLHOW NEPEMEHHONA.
JocTato4yHble ycnosus akcTpemyma oyHKunn. Makcumym n MUHUMYM QOYHKUWIA. BbinyknocTb 1
BOrHyTOCTb rpadovka doyHkumid. Touka nepernba. [ocTtatoyHble yCNoBUS BbiMyKNOCTb Y BOTHYTOCTM
rpadpouka doyHKumin. ACMMnToTbl OyHKUMIA. [MocTpoeHne rpadpnkos coyHKLMN.

npakTnyeckoe 3aHsitne (16 4aca(os)):

10. MpouseoaHble anrebpanyecknx gyHkumii 11. NMpon3BoaHbIE TPUTOHOMETPUYECKMX CPYHKUMIA 12.
[MponssogHas cnoxHom cpyHKUMK. [1pon3BoaHbIE NOrapnugMMYECcKnX 1 nokasaTenbHbIX PYHKLNIA.
13. MpounaBogHbie 06paTHLIX TPUFOHOMETPUYECKMX (PYHKUMIA. 14. MPon3BOaHbIE BbICWINX NOPSAKOB.
[MpomnssogHas HesiBHOW chyHKUMW. dudbdpepeHuman dyHkummn 15. PackpbiTne HeonpeneneHHOCTEN.
Mpaswno Nonutans. 16. BospactaHue n yobiBaHue goyHKUMN. Makcumym n MuHuMyM. 17.
BbinyknocTb 1 BOrHyTOoCTb (PyHKUMK. Toukm nepernba. NocTpoeHne goyHKLMIA

Tema 4. NMpoMexyTouyHaa cpopma KOHTpoOns
Tema 5. HeonpepneneHHbIn 1 onpeaeneHHbIN UHTerpan
JNeKuunoHHoe 3aHsitne (10 4aca(oB)):

Nexumsa 10. OudbdpepeHunan. MNMoHaTe o audpdoepeHumnane pyHkumn. Ceasb andpdoepeHumnana
OYHKLMM C NPOM3BOAHON. ["'eoMeTpuyecknin cMbicn gudpgoepeHumnana. dunsnyeckoe 3HavyeHne
nncpdpepeHumana. MpmbnuxeHHoe BbluMCneHNe npupaweHns dyHkumm. CeoincTea
nmchdpepeHumana. Tabnmua audpdoepeHumnanos yHKUMA. JudochepeHumans BbICWMX NOPSAKOB.
Nekumsa 11. HeonpeneneHHblit nHterpan. MNepeoobpasHas oyHKUmMs. [oHATUE HeonpeneneHHoro
nHTerpana. OCHOBHble CBONCTBA HEOMNPELENEHHOrO MHTErpana. Tabnmua OCHOBHbIX
HeonpeneneHHblx uHTerpanos. OCHOBHblE MeTObl UHTErpupoBaHus. Meton pasnoxeHus. Metoq
noacTaHoBKU. MeTon MHTErpupoBaHns no YacTsaM. VIHTerpupoBaHmne paumoHanbHbIX po6ei.
WHTerpuposaHue TpuroHoMeTpudecknx pyHkumi. Jlekumsa 12. OnpegeneHHblin uHterpan. NoHstme
06 onpeneneHHOM uHTerpane. BepxHuii n HUXHWIA npeaensl. Popmyna HotoToHa-JTeinbHuua.
["eoMeTpuyeckuin cMbicn onpegeneHHoro nHterpana. OCHOBHblE CBONCTBA ONpPeaeneHHOro
nHTerpana. Metonbl BblHMCNEHMS onpeneneHHoro uHtTerpana. OnpegeneHHblin MHTerpan Kak
npenen nHTerpanbHoi cymmel. Jlekums 13. MeToabl NprbAnNXeHHOro BbIYUCIEHNS ONPeLeNeHHbIX
nHTEerpanos. MNoHATME 0 NPUONNXEHHOM BbIYMCNEHNM ONpPeaeneHHbIX UHTerpanos. dopmyna
npsiMmoyronbHUKoB. Popmyna Tpaneumni. dopmyna CumncoHa. Jlekuns 14. INMpunoxexus
onpeneneHHoro nHTerpana. BolumcneHune nnowann. Beluncnenve onuHbl gyru. BeluncneHne obbema
Tena BpaweHus.

npaktnyeckoe 3aHsitne (10 4yaca(os)):
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18. HeonpeneneHHbIn nHTerpan. NHterpuposaHue pasnoxeHuem. VIHTerpnposaHne noacTaHOBKOWA
1 HenocpencTeeHHo. 19. VIHTerpansl ¢ kBagpaTtuyHbIM 3HAMEHATENEM N paaynkanom KBaapaTuyHoro
3HameHarens. MiHterpmposaHue no vactam. 20. iHTerpnpoBaHue TpUroHOMETprUYECKNX PYHKLMIA.
NHTerpupoBaHme paumnoHanbHblx anrebpanyecknx gyHKUmii. 21. BolumcneHne onpeaeneHHoro
nHTerpana. BolumcneHune nnowanein, obbema Tena BpaweHns 1 4nvHel gyri. 22. @opmyna Tpaneumi
n doopmyna CumncoHa.

Tema 6. Onpenenutenu n MaTpuubl
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Nexumsa 15. Onpenenutenn. OcHoBHbIe NoHATMA. CBoCTBa onpeaenutenen. MuHop,
anrebpavyeckoe nononHeHve. Cnocobbl BoluncneHus onpeanenuteneirn. Matpuubl. OCHOBHbIE
noHaTNA. KBagpaTtHas, avaroHanbHas, egmHudHas matpuubl. Onepaunn Han Matpyuamu:
CNOXEHMNE, YMHOXEHME HA YACNO. DneMeHTapHble NnpeobpasoBaHuns Matpuy,. NponsseaeHne
matpuu. HeBbipoxaeHHas matpuua. ObpatHas matpuua. PaHr maTpuubl. XapakTtepmuctTuieckoe
ypaBHeHne. COBCTBEHHOE YMCNO N COBCTBEHHbIV BEKTOP.

npakTnyeckoe 3aHsitne (2 4aca(os)):

23. Bblumcnenune onpenenutenein. BoinonHeHne onepaunin Hag MmaTpuuamu.
Tema 7. CucTeMbl NMHEWHDbIX YpaBHEHUN

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Nekumsa 16. Cuctembl NUHENHBbIX ypaBHeHM. OQHOPOAHas cucTeMa NMUHENHbIX ypaBHeHun. Meton
Kpamepa pelueHunsa cuctembl nuHenHbIx ypasHeHuin. Meton ["aycca.

npakTnyeckoe 3aHsitne (2 4aca(os)):

24. PelleHne cucTeMbl TMHENHbIX ypaBHEHU MeTooOoM KpaMepa 1 Metonos ["aycca.
Tema 8. BektopHas anrebpa

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Nekumsa 17. Ckanapbl 1 BekTopbl. Onepauunmn Hag BeKTopaMu: CyMMa 1 pa3HOCTb BEKTOPOB,
YMHOXeHue BekTopa Ha ckansap. [poekums Bektopa Ha ocb. Moaynb BekTopa. Hanpasnsiowme
KOCUHyCbl. PasnoxeHune BekTopa no eanHn4HbiM optam. CkanspHoe NpovsBeneHne BEKTOPOB U ero
csoncTea. [NpnnoxeHnsa ckangapHOro npovsseneHns BEKTOPOB. BekTopHoe npon3seneHne BeKTOpoB
1 ero cBoncTea. [punoxeHns BEKTOPHOro NpomsseneHns BekTopos. CMelwaHHoe Npon3seneHne
BEKTOPOB.

npaktnyeckoe 3aHsitne (2 4aca(os)):

12. Onpegnenutenu 25. Ckansipbl 1 BEKTOPbI. YMHOXEHME BekTopa Ha ckanap. CkanspHoe
npovsseneHne OByX BEKTOPOB. BekTopHoe nponsseneHne AByx BeKkTopoB. CMewaHHoe
npon3BefeHne Tpex BEKTOPOB.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLUMINHBI (MOLYNSA)

Buabi
N Paspen Cemectp Hepnens | camocTositensHon [TpyA0eMKOCTb ;%%%:L';?:;Ezg;
AducunnnuHel cemecTpa paboTbl (B yacax) pa6oTbl
CTYAEHTOB
Cuctembl
KoopAuHaT Ha
NAIOCKOCTH
Tema 1. AHanntnyeckas (npsiMoyronbHas nposepka
1.[reomeTpus 3 1-6 |1 nonapHas). 10 BbINOMIHEHHbIX
PaznnyHble 3anaHui
YpaBHEHUSA
npamon Ha
NOCKOCTW.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbii Homep 2169014 ;i[

3
Crtpanuua 7 us 15. 11! yu

A



Mporpamma gucumnnuHbl "MatemaTmka"; 022000.62 Skonorns n NpupoLoNonbL3oBaHWe; 3aBeayoWwmnia kagheopoi, a.H. (mpodeccop)
3apwunos LLL.X. , npodbeccop, a.H. (npodeccop) Cksopuos 3.B.

Buabl
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTyAOeHTOB
Yucnosas
nocnenoBaTeNnbHQCTb
T . Hpeuenv
Ma 2. n 4MCNOBOWA
o | SMa . 1IDEAS 3 | 7-10 [MCnOBO 12
doyHKLNN nocnenoBaTeibHQYCTL.
Teopema
BonbuaHo-Benep|uTpacca
(6e

HenpepbiBHOCTb
(PYHKLNM B TOYKE
N Ha oTpes3ke.
Toukm paspbiea nposepka

3 11-18 [doyHKUMM, nX 14 BbIMNOMIHEHHBbIX
Knaccudomkaums. 3ajaHui
CeoiwicTtBa

pyHKUNM

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

nposepka
BbIMOSTHEHHbIX
3a0aHun

Tema 3. lNponssogHas
‘[dpyHKL MK

MNepBoobpa3zHas.
HeonpeneneHHblif
Tema 5. NHTErpan un ero
HeonpeneneHHbin 1 CBOWCTBA.

5. onpeneneHHbIi 4 11-12 TabnuyHble 16
NHTErpan NHTErpansbl.
MpocTenwue
NpUeMbl UHTErp

Martpuubl.
HelictBus Hag
mMarpuuamu.
6.|Tema 6. Onpepenutenn |, 11-12 |Onpenenutenu 5
‘|n MmaTpuLbl 2,5-ro nopsaKos
N NX CBONCTBA U
BblYMCNEHNE.
MuHopbI 1

Cucrtembl
NMUHENHbIX
ypaBHEHWA N-ro
nopsaka.

- Tema 7. Guctembl 4 1314 [MatpudHas 4

NINHENHbIX YPaBHEHWU 3anncb CUCTEM

NMUHENHbIX
ypaBHEHWU.
PeweHne cncrtem

nposepka
BbIMOSTHEHHbIX
3a0aHun

nposepka
BbIMOMHEHHbIX
3a0aHui

nposepka
BbIMOSTHEHHbIX
3a0aHun

NTtoro 58

5. O6pa3oBatenbHble TEXHONOIMU, BK/IIOYasi MHTEpPaKTUBHbIe (hOpPMbl 06yUYeHUst
YCTHbI ONpOC 1 B3aMMOOENCTBUE CO CTyAEeHTaMMN Ha NEKUMNSAX U NPaKTUYECKUX 3aHATUSIX.
VHTepakTBHble (OpPMbl NPOBEAEHUS 3aHATUI COCTaBNSAOT 35% ayaUTOPHOM Harpy3Ku.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB
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Tema 1. AHanuTH4YecKasi reomeTpus
NpoBepKa BbINOMHEHHbIX 3a4aHWUA , MPUMEPHbIE BOMPOCHI:

1. MNpsiIMOyronbHble KOOPAMHATBI TOYKU Ha NnockocTu. MNpeobpa3oBaHne NPsIMOYronbHON CUCTEMDI
koopauHar. 2. lNonspHble koopamHaTbl. CBA3b C NPSAMOYronbHbIMU KoopauHatamu. 3. PaccTtosHune
MeXAy OBYMSl TOYKaMUn Ha nnockocTtu. 4. [leneHne otpeska B AaHHOM OTHoweHun. 5. MHoXecTBa.
JInHna Kak MHOXeCTBO To4ek. 6. YpaBHeHue nMHUKM Ha nnockocTu. MocTpoeHne nuHumM no ee
ypaBHeHuio. 7. Yron mexay AByMS NpsiMbiMU. 8. YpaBHeHMe NpsIMOii, MPOXoasiueln Yepes AaHHyo
TOYKY B aHHOM 9. YpaBHeHue nNpsiMoi, npoxoasuen Yyepes ase gaHHble Todkun. 10. Touka
nepecevyeHns aeyx npambix. 11. JinHum sToporo nopsaka. OkpyxHocTb. 12. JInHum BTOPOro
nopsiaka. Annvnc. 13. JlnHum BToporo nopsiaka. Mvmnepbona. 14. JIuHiM BTOPOro nopsaka.
Mapabona.

Tema 2. lNMpenen pyHKLUU
npoBepKa BbIMOMHEHHbIX 3a4aHW , MPUMEPHbIE BONPOCHI:

1. MNoHaTre coyHkumm. Cnocobbl ee 3ananHns. 2. MNMocnepgosatensHocTw. MNpenen
nocnegosatenbHocTu. 3. MNMpenen doyHkuuu. Mpenen pyHkumm B To4Ke. 4. OOHOCTOPOHHUE Npenensi.
5. BeckoHe4Ho Manble 1 6eckoHe4Ho bonblune. 6. OCHOBHbIE TEOPEMbI O Npeaenax.

Tewma 3. NpounssoaHas hyHKLUU
NpoBepKa BbINOMHEHHbIX 3a4aHUIA , MPUMEPHbIE BOMPOCHI:

1. HenpepbiBHOCTb doyHKUMK. 2. Obuee onpeneneHme Nnpon3BoaHoOR. feoMeTpuyeckuii n
domasnyeckunn cmbicn. 3. NponssogHble OT NpocTenwmnx PyHKunin. 4. OCHOBHbIE Npasuna
anpgepeHumpoBanus. 5. NponssoaHas norapugoMM4eCcKon n nokasaTenbHON yHKUNIA. 6.
Mpon3BogHas OT CNOXHOWN doyHKUMK. 7. [Tpon3BoaHble 06paTHbIX TPUTOHOMETPUYECKMX COYHKLNIA. 8.
Mpon3BoaHblE HESIBHOW U 0BpaTHO cpyHKUwMiA. 9. MpraHaky Bo3pacTaHus n yobiBaHus goyHkumu. 10.
Mpaswuno Jlonutans. 11. 9kcTpeMyM qoyHKUMK. 12. BOrHYTOCTb 1 BbINYKAOCTb (PYHKUNN. TOYKM
nepernba. 13. lMocTpoeHre rpadonKos.

Tema 4. NpomexyTouHasa doopma KOHTpONs

Tema 5. HeonpeneneHHbIn U onpeaeneHHbIN UHTerpan

npoBepKa BbIMOMHEHHbIX 3a4aHWI , MPUMEpPHbIE BOMPOCHI:

1. OndpdpepeHuman. ["'eometpudecknii cmbicn gudpcpepeHumana. Cesonctea anupgepeHumana. 2.
Tabnuua audpdbepeHumnanos cyHKUMA. dndogoepeHumansl BbICWMX NOPSAKOB. 3. HeonpeaeneHHbli
nHterpan. OcHoBHble cBoWCTBA. 4. Tabnuua NpocTenwnx nHTerpanos. 5. Metoabl MHTErpPUPOBaHNS:
METOL PasfioXeHns, MeTo 3aMeHbl MePEMEHHbIX, MHTErpMpoBaHue no Yyactam. 6. MiHterpnposaHue
pauunoHanbHblX Apobelt ¢ kBagpaTUyYHbIM 3HaMeHaTeneMm. 7. VIHTerpmpoBaHue npocTeniumx
nppalmoHanbHOCTEN U TPaHCUEHAEHTHbIX OYHKUNA. 8. VIHTerpupoBaHmne TpuroHOMeTpu4eckmnx
doyHkumi. 9. OnpeneneHHbln HTerpan. reometprnyeckunt cmoicn. 10. OCHOBHbIE CBONCTBA
onpeneneHHoro uHterpana. 11. MpmbnmxeHHoe BblMUCNEHNE ONPeaeNeHHbIX MHTerpanos. 12.
MpunoxeHns onpeneneHHoro MHTerpana: BblducneHve nnowanein, 06 beMoB, LNVH Oyr.

Tema 6. Onpenenutenu n maTpuLbl
NpOBepKa BbINOMHEHHbIX 3a4aHUIA , MPUMEPHbIE BOMPOCHI:

1. Onpe,u.envlTenM, NX CBOWNCTBA N METOLbl Bbl4UCNEHUIA. 2. Manl/ILl,bI, onepaunn Han HUMK:
TpaHCnoHnpoBaHue, CyMmma, npon3seneHue.

Tema 7. CucTeMbl NMHEWHbIX YpaBHEHUN
npoBepKa BbIMOMHEHHbIX 3a4aHWIA , MPUMEpPHbIE BOMPOCHI:

1. CncTeMbl NMHENHbIX YPaBHEHWNIA, 0OHOPOAHbIE U HeogHopoaHble. Mpaenno Kpamepa. 2. Meton
["aycca.

Tema 8. BekTopHas anrebpa

Tema 9. UTorosas doopma KOHTpons
Tema . UToroeasi popma KOHTpons
Tema . UTorosas doopma KOHTpons

MpuMepHbIe BONPOCHI K 3a4eTy 1 9K3aMEHY:

KETPOHHBH
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Bunetbl ons npoeBeneHnsa 3a4eToB 1 3K3aMeHOB
CEMECTP |

Bunet N 1

1. TMpsIMOyronbHble KOOPAMHATBLI TOYKM Ha NnockocTu. NMpeobpasoBaHre NPSAMOYroNbHON CUCTEMBI
KoopAauHar.

2. [MponsBogHble OT NPOCTENWNX PYHKLNIA.

Bunetr N 2

1. PaccTtosHne mexay AByMS TO4KaMu Ha NaoCcKOCTH.

2. lNocTpoeHune rpadomKos.

Bunet N 3

1. [leneHve oTpeska B JAHHOM OTHOLWEHMMW.

2. dopmyna Tennopa ons QyHKLMN.

bunet N 4

1. MHoXecTBa. JInHNSA Kak MHOXECTBO TOYEK.

2. MponsBogHas OT CNOXHON QOYHKLMN.

bunet N 5

1. YpaBHeHune nuHum Ha nnockocTu. [1ocTpoeHme NMMHUKM No ee ypaBHEHUIO.
2. OcHOBHbIe npasuna gudgepeHLnpoBaHnS.

Bunet N 6

1. YpaBHeHne npsamorn.

2. BOrHyTOCTb 1 BbINYKNOCTb (OYHKUMK. Toukn neperunba.

bunetr N 7

1. Yron mexay OBymMs NpsiMbIMA.

2. Obuiee onpeneneHne NPon3BOAHON. [€oOMEeTPUYECKUIA N PU3NYECKUNIA CMBICH.
Bunet N 8

1. YpaBHeHune npsiMoii, Npoxoasiern yepesd OaHHY TOUYKY B JaHHOM
HanpasneHun.

2. PackpbiTne HeonpepneneHHocTen. Knaccmdomkaumsa To4ek paspbiBa OyHKLMN.
Bunet N 9

1. YpaBHeHue npamon, npoxogsuen Yepes ABe OaHHbIE TOYKMW.
2. HenpepblBHOCTb (PyHKLNN.

Bunetr N 10

1. Toyka nepecedvyeHnss OByX NPsIMbIX.

2. [ponsBogHas norapngpmMmnyeckom 1 nokasaTenbHOM PyHKLMIA.
Bunet N 11

1. JlnHnm BTOoporo nopsaka. OKpyXHOCTb.

2. HatypanbHbIn norapugom.

Bunetr N 12

1. JluHum BTOpPOro nopsaka. Snaunc.

2. MNpomnaBoaHble 06paTHBIX TPUFOHOMETPUYECKUX CPYHKLIWIA.
Bunet N 13

1. JluHun BTOpOro nopsaka. Mvnepbona.

2. Npoun3BoaHble HEABHON 1 0O6PaTHOWN GOYHKLIMIA.

Bunet N 14

1. JlnHnm BTOpOro nopsiaka. Mapabona.

2. Mpaswuno Jlonutans.

Bunet N 15
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1. MonspHble kKoopanHaThl. CBA3b C MPSAMOYrONbHbLIMU KOOPAMHATAMM.
2. OQHOCTOPOHHME Npeaens.

Bunetr N 16

1. MNoHaTme doyHkumm. Cnocobbl ee 3anaHns.

2. OCHOBHble TeopeMbl 0 Npenenax.

Bunet N 17

1. MNpocTeniwmne yHKUMOHASIbHbIE 3aBUCUMOCTH.

2. MNpepnen nocnenoarenbHoCcTU. BeckoHewyHO Manble n 6eCKOHEYHO
6onblume.

Bunet N 18

1. HesBHag n obpaTtHas goyHKLUMN.

2. OKCTPEMYM CDYHKLINN.

Bunetr N 19

1. OCHOBHble 3neMeHTapHble PYHKUUN 1 NX rpacouki.

2. MNMpepnen pyHkUMN.

Bunet N 20

1. VIHTepnonupoBaHue yHKUWIA.

2. MNpnsHakn Bo3pacTaHns 1 yoblBaHUS GOYHKLIMN.

CEMECTP 2

Bunet N 1

1. OndpdpepeHuman. ['eometpudecknin cmbicn gudpgpepeHumnana. Ceonctea gudpgpepeHumana.
2. OnpegennTtenu, nx CBOMCTBA 1 METObl BbIHUCIEHWIA.

Bunet N 2

1. Tabnnua ondpdpepeHumanos pyHkUnin. JudodoepeHunansl BbICIINX MOPSAKOB.

2. CncTeMbl NIMHENHbIX ypaBHEHWU, OOHOPOLHbIE U HeogHopoaHble. [pasuno Kpamepa.
Bunet N 3

1. HeonpepneneHHbin uHterpan. OCHOBHblE CBONCTBA.

2. MeTtopg lNaycca.

Bunet N 4

1. Tabnuua NpoCcTenWnX NUHTErPaNOB.

2. Matpuubl, onepauun Hag HAMWU: TPAHCNOHMPOBaHWe, CyMMa, Npou3BeaeHue.

bunetr N 5

1. MeToabl NHTErpnpoBaHus: MetTom pa3yioxXeHns, MetTon 3aMeHbl NepeMeHHbIX, MHTerpmnposaHmne rno
4acTsM.

2. Onpepenntenu, nx CBOMCTBA N METOLbI BbIYUCIEHWIA.

bunet N 6

1. iHTerpmnpoBaHune paunoHanbHbIx Opobel ¢ KBaapaTUYHbIM 3HaMEeHaTeNneM.

2. [psaAMoyronbHble KOOPAUHATLI B MPOCTPaHCTBE.

Bunet N 7

1. IHTerpupoBaHme npocTenmnx nppaumoHanbHOCTEN N TPaHCUEHOEHTHbIX COYHKLNIA.
2. Onpegenntenn, nx CBOMCTBA U METOAbI BbIYUCIEHUIA.

bunet N 8

1. IHTerpmpoBaHmne TpuroHOMETPUYECKMX OYHKLNIA.

2. OneMeHTbl BeKTOpHOI anrebpbl. Ckansipbl U BekTopbl. Onepaunn Han BeKTopamu: Cymma,
YMHOXEHMEe Ha cKansip, CkanspHOe N BEKTOPHOE YMHOXEHME BEKTOPOB.

Bunet N 9
1. OnpeneneHHbl nHTerpan. [eoMeTpnyYecknin CMbIC.
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2. CkansipHoe 1 BEKTOpHOE Npov3BeneHre B KoopanHaTHoli dpopMe. CMelaHHoe NpouseeneHme
BEKTOPOB.

Bunetr N 10

1. OCHOBHblE CBOWCTBA ONpPeneneHHoro nHTerpana.

2..

Bunet N 11

1. MNpnbnnxeHHoOe BblYUCTIEHNE ONPELENEHHbIX NHTErPasnos.

2. [1nOCKOCTW. MOBEPXHOCTUN U INHUN B NPOCTPAHCTBE.

Bunetr N 12

1. MpunoxeHns onpeaeneHHoro NHTerpana: BbldncneHne nnowanein, o6 eMoB, ONUH Oyr.
2.

Bunetr N 13

1. HeonpeneneHHbln uHterpan. OCHOBHblEe CBONCTBA.

2. Onpegnenutenu, NX CBOMCTBA U METObI BbIYHUCTIEHWUIA.

bunet N 14

1. MNpunoxeHnsa onpeneneHHoro HTerpana: BbldnucneHre nnowanen, o6 beMoB, ANVH Oyr.

2. OneMeHTbl BeKTOpHOI anrebpbl. Ckansipbl U BekTopbl. Onepaunn Ha BeKTopamu: Cymma,
YMHOXEHME Ha cKansip, CKanspHOe N BEKTOPHOE YMHOXEHWE BEKTOPOB.

Bunet N 15

1. MeToabl MHTErpmnpoBaHus: MeTom pa3ioxXeHns, MetTon 3aMeHbl NepeMeHHbIX, NHTerpmnposaHme no
4acTsM.

2. Matpuupl, onepauun HaL HAMK: TPAHCMOHNPOBAHUE, CyMMa, NPON3BEeAEHME.
MpvMepbl KOHTPOMbHbIX PaboT.
KoHTponbHas pabota 2.2. OnpeneneHHble HTerpansl. Onpenenntenn.

BblumcnuTb nHTErpans
1. [_oremilltsin/2)atll

2] /(xr2 t+2x)dx(
BblumcnuTb nnowans curypsl
3. y-x=0, y=2x, x-2=0
4. y=x2-6x+5,y=0
5. x2-y2=9, y=-4, y=4
Bbluncnmtb 06beM Tena Bokpyr ocu Oy
6. y3=4x2, y=2
BblumcnuTb onpenenutenu
PewwnTb ypaBHeHue

KoHTponbHas pabota 3.1

1. Haintn koopanHatbl Bektopa A

€Cnn N3BECTHbI YrNbl a,b,c ¢ ocsMmn KoopanHat
|A|=4 , a=600, b=450, c=600

2. a=(1,-2,3), b=2,1,4), c=(-3,4,5)

Harty koopanHaTbl BEKTOPOB

a+b+c

3. Haintn koopamHatel Bektopa M1 M2 v ero onvHy
M1=(4,-5,2), M2=(2,-3,1)

4. Hantun ckansipHoe npovn3sefeHne BeKTopoB
a=(1,-3,4), b=(5,1,2)

5. Haintn yrnbl mex gy sektopamu
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A=(10,2,-11), b(-2,1,-2)

6. 3anucatb ypaBHeHWE NIOCKOCTU NepneHanKynspHoin
ocu Ox n npoxonsuein yepes Touky P(7,-4,3)

7.HanTtn otpesku oTcekaemble niIoCKOCTbIO

Ha ocsxX koopAauHat

3x-4y+2z-12=0

8. Pewuntb cnctemy

X+3y+22z-4=0

2X+6y+z-2=0

4x+8y-z-2=0

7.1. OcHOBHas nuTeparypa:

1. COopHMK 3a4a4y Mo Bobicwe matemaTuke: y4yebHoe nocobue ons BTy308 / B.[1. MuHopckuii.
N3paHme 15-e.? Mocksa: 13a-80 Pn3nko-maTeMaTnyeckomn nutepatypsl, 2008. 336 c.

2. Banguh, K. B. Kpatkuii Kypc BbiCleln MaTemMaTku [OnekTpoHHbIn pecypc] : YyebHuk / K. B.
BanawvH; MNop obw,. pen. 4. 3. H., npodp. K. B. BanauHa. - 2-e n3a. - M.: Uapatenbcko- Toproeas
kopnopaums "Hawkos n K-", 2013. - 512 c. - ISBN 978-5-394-02103-9.
http://znanium.com/bookread.php?book=415059

3. lypbe, W. . MNpakTukym no Bbicwen matemaTtuke. Yactb 1 [OnekTpoHHbI pecypc] : YuyebHoe
nocobve / W. . Nlypbe, T. IN. dyHTMKOBA. - M.: By3oBckuii yuebHuk: MH®PA-M, 2013. - 80 c.
http://znanium.com/bookread.php?book=403666

4. Kpatkuii Kypc BbiClIen matematuku : y4eb. nocobue ons sBy3os / B.I. Oemuaosny, B.A.
Kynpsisues .? Mocksa : Actpenb : ACT, 2007 .? 654 c.

5. AHanntuyeckas reoMeTpusi U MHeinHas anrebpa : npuMepsbl 1 3aaaqu : yiebHoe nocobue ons
CTYAEHTOB y4peXAeHWii Bbicero o6pasoBaHusi NO eCTECTBEHHOHAYYHbIM crieumnanbHocTsM / A, A.
lN'ycak .? spaHue 6-e .? MuHck : TetpaCuctemc, 2011. ? 288 c.

6. AHToHOB B.W., Konenesny ®.U. Matematuka. IHTepHeT-TecTnpoBaHme 6a30Bbix 3HAHWIA.
YyebHoe nocobue, CaHkT-lNeTepbypr: JlaHb, 2010. - 160 c.

http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=599

7. AHToHOB B.W., Konenesuny ®.N.9nemeHTapHas matematmka ans lNepBokypcHuka YuebHoe
nocobue, CaHkT-lNeTtepbypr: NaHb, 2013. - 112 c.

http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=5701

7.2. lononHuTenbHasa nureparypa:

1. Kyopsisues B.A., Oemnposuny B.11. Kpatknin kypc Bbicwen MaTteMaTnukm (M3gaHne CTepeoTurHoe) -
M., Hayka, 2008.

2. Nemnposuy, Bopuc Maenosuy. KpaTtknid Kypc BbiClen MateMaTuku : y4eb. nocobue ons By3os /
b.I. Oemnposuny, B.A. Kynpssues .? Mockea : Actpenb : ACT, 2005 .? 654, [1] c.

3.UnbuH, Bnaonmunp AnekcaHopoBud. JluHeliHas anrebpa n aHanutuyeckas reomeTtpus : y4eb. ans
CTyAEHTOB By30B, 0byyatowmxcst no cneunanbHocTn "MpuknagHas matematuka" / B. A. Vinbun, . [.
Knm .? 2-e n3g. ? M. : ap-Bo Mock. yH-Ta, 2002 .? 319 c.

7.3. UHTepHeT-pecypcChbl:

Beb-cailT ans CTy4eHTOoB, rae NpuBOASTCS Matepuanbl No pasnnyHbIM pasaenam MaTeMaTuki -
S.0.S. Mathematics

Konnekumst y4ebHblX MatepranoB No MaTeMaTuke U MeXaHKe (NeKuun, KOHTPOMbHbIE, MPOrpaMMmbl
9K3aMEeHOB N HeKoTopble KHMrn) - dmvn.mexmat.net
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MaTemaTuyeckuin obpasoBaTtenbHblii pecypc - www.exponenta.ru

obweobpa3oBaTtenbHbIi MaTeEMaTUYeCcKmnin nopTan: MatemMaTka, KnbepHeTrka 1 NnporpaMMnpoBaHue -
www.Artspb.com

cant nporpammbl mathematica - www.wolfram.ru

8. MarepmanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHrve gncuunnuHbl "Matematumka" npegnonaraet MCNONb30BaHME Cneayowero
MaTepuanbHO-TEXHNYECKoro obecneyeHms:

YyebHo-mMeToan4eckas nutepatypa ons 4aHHOW OMCLUMNAVHBI UMEETCS B HANNYUN B
3NEeKTPOHHO-bnbnnoTteyHom cucteme "KnuradoHa", oocTyn K KOTOPOW NPeaocTaBneH CTyAEHTaM.
OneKTpoHHO-bmbnnoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWmnTy LMAPOBOro KOHTEHTA Y4eOHO-METOANYECKON NMTepaTypbl 4N By30B C
ycnosuem o6s13atenbHOro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaeTt
LWAPOKUIA 3aKOHHBI AOCTYN K HE0OXx0aUMbIM 45t 06pa3oBaTeNbHOMo NpoLecca U3aaHusiM ¢
NCNONb30BaHNEM NHHOBALIMOHHbIX TEXHOMOMMIA N COOTBETCTBYET BCEM TpeboBaHUsM HOBbIX PITOC
BIMO.

BupeonpoekTop, nepcoHanbHbI KOMMbIOTEP, KOMMPOBaibHas TEXHUKA.
MNporpamma coctaBneHa B cooTBeTCcTBUM € TpebosaHnsamm @I OC BINO un yyebHbIM nnaHom no

HanpasneHno 022000.62 "3konorns 1 NpMpPoLoNob30BaHNE" 1 NPOUIIIO NOATOTOBKM
[Mpuponononb3oBaHue .
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ABTOpP(bI):

3apwunos LW.X.

Cksopuos 9.B.

o 201 __r.
PeueH3eHT(bl):
WapadyTtonHos B.®P.
S 201 __r.
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