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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 npuobpeTaeMor KoMneTeHLUN
K-1 2
% CMOCOOHOCTBIO MCMOJIb30BaTb OCHOBbI OUIOCOOCKMX 3HAHWIA
(0BuexynbTypHEle ans opMnpoBaHns MMpPoBo33peHyeckon nosmumm (OK-1);
KoMneTeHuunn) pM1P P P ’
OK-2 CNoCOBHOCTbIO aHaNM3NPoBaTbh OCHOBHbIE 3Tarbl U
(0bLekynbTypHbIE 3aKOHOMEPHOCTM UCTOPUYECKOro pasBuTUs obuiecTsa ans
KOoMreTeHuun) goopMmpoBaHus rpaxgaHckorn noamumm (OK-2);
CNOCOBHOCTBIO OCYIWECTBASATL Pa3paboTKy N MPpUMEHEHNE
TEXHONOrMi paunoHanbHOro NPUPOLONO/b30BaHUS U OXPaHbl
MK-1 oKpy>Xatollen cpenbl, OCyWeCTBNATb NPOrH03 TEXHOreHHOro
(npodpeccunoHanbHble BO3ENCTBUSA, 3HaTb 3aKoHOd4arteflbHble HOPMaTUBHO-MNPABOBbIE
KoMMeTeHuunn) aKThbl, perynvpytolime npasooTHOLWEHNS PECYPCONoNb30BaHns,
B 3anoBeOHOM fene 1 yMeTb NPUMEHSATb UX Ha NpakTuKe
(MK-1);

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

OCHOBbI TEOPUM CPYHKLIMIA, ONGIEPEHUMANBHOMO U MHTErPanbHOrO UCYNCNEHNS, NTMHENHO
anrebpbl, aHANUTNYECKOI reoMeTpum

2. IONXEeH yMeTb:

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 219917 5AE
il YHH

Crpanunua 3 us 15. — o

o



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

3. 0ONXeH BnageTb:
3HaHMSAMUK, NPUEMaMn 1 HaBblkamMn B 06NacTy MateMaTki ANs PeWeHNs KOHKPETHbIX 3aaad
4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NPUMEHATb OCHOBbI TEOPUN COYHKLMIA, AndpdrepeHLnanbHOro N MHTerpanbHoro UCHUCNeHus,
NVHeHoW anrebpbl, aHANNTUYECKO reoMeTpum

4. CTpyKTypa u cogepxaHve AUCLUMNINUHBI/ Moayns
Obwas TpyooeMKOoCTb OAMCLMMNANHBI COCTaBNSeT 5 3a4eTHbIX(ble) eanHmu(bl) 180 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4eT B 3 CeMecTpe; 9k3aMeH B 4 cemecTpe.

CyMMapHo no AucumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AOMnycKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKkTypa u cogepxaHue ayauTtopHON paboTbl N0 AMCLUNIUHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUMUNIUHbI/MOAYNS

Buabl v yachbl
Paagmen ayAuTOpHOM paborThbl,
N .D.VII(\:IIU.VIHHVIHI:I/ CemecTp| czzg'g?:a ™ TF()X ﬂgg:)l(()ocm TeK\.’(L:,"':ﬁ,gr:,szbl
oAyn4 Nex ImI'IpameecKmeJ1a60parop|-u>|e
L 3aHATUA paboTbi

Tema 1. AHanntnyeckas
1.[reomeTtpus 3 1-6 6 10 0

Tema 2. lNpegnen i
2. yHKLMM 3 7-10 4 10 0

Tewma 3. lpoussoaHas i
3'q3yHKLu/||/| 3 11-18 8 16 0

Tema 4.
4 .[NpomexyToyHas oopma| 3 10 0 0 0

KOHTpONSA

Tema 5.

HeonpeneneHHbi 1 i
5'onpeueneHHb||7| 4 11-12 | 10 10 0

WUHTerpan

Tema 6. Onpegenutenn i
6'VIManI/ILI,bI 4 11-12 2 2 0

Tema 7. Cuctembl
£ NNHENHbIX YpaBHEeHWUI 4 13-14 2 2 0

Tema 8. BektopHas i
8'anre6pa 4 15-16 2 2 0

Tema 9. Ntoroeas
9. doopMa KOHTpons 4 0 0 0

Tema . Ntoroeas 3avet
" |dopma KoHTpOnNA 3 0 0 0
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Buabl 1 yacbl
Pasgmen ayauTopHoOW paboTbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ CemecTpl o ocpa (B vacax) y on-npg; o
oAy Nek ImI'Ipal('rw-lecmeJ1a60pa1'opH|>|e
L 3aHATUA paboTbi

Tewma . Utoroeas 4 0 0 0 OK3aMeH
" |doopma KOHTpONns

Ntoro 34 52 0

4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. AHanuTH4YecKasi reomeTpus
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

Nexkums 1. NpsamoyronbHasa cuctema koopanHat Ha nnockocTn. OCHOBHbIE NOHATUSA. KoopanHarthbl
TOYKM Ha nnockocTu. [lekapToBa cuctema koopamHat. Abcumcca, opamHarta. KBagpaHTbi.
Pagunyc-BekTop TOYKM Ha nNnockocTu. [onspHble koopanHatbl. CBA3b MeXAy MONSPHLIMA 1
NPSIMOYrofibHbIMU KoopanHatamu. [NMpeobpasoBaHne NPsSIMOYronbHOM CUCTEMbI KOOPAMHAT.
MapannenbHblin nepeHoc. [1oBOPOT cUCTEMbl KoopANHAT. PacCTosiHMe Mexay ABYMS TOYKaMu Ha
nnockoctu. [leneHne oTpeska B JaHHOM OTHoweHuu. [nowanb TpeyronbHuka. Jlekumns 2.
YpasHeHue nuHun. MHoxecTsa. [pruMepbl MHOXeCTB. PaBeHCTBO ABYX MHOXeCTB. [lycToe
MHOXecTBO. MNMoHsATUe nogmMHoxXecTBa. Onepaummn Ha MHOXEeCTBaMUN: 06 beanHEHNE, NepeceyeHme,
pasHOCTb. JIMHMSA, Kak MHOXECTBO TOYeK. YpaBHEHMNE NUHUM HA NAOCKOCTU. [locTpoeHne nMHUKM no
ee ypaBHeHut0. Anrebpamnyeckme nuHun. JInHum nepBoro nopsiaka. JInHum BTOporo nopsiaka.
MpsiMasa nuHWg. YpaBHeHMEe NPSAMON C YrnoBbIM KOIGMULMEHTOM. HavanbHbIA OTPe30K, YrioBom
KoadppuumeHT. ObLiee ypaBHEHNE NPsSIMONA, anrebpanyeckoe ypaBHEHNE NEPBOro nopsiaka. Yron
Mexay OBYMS NpsMbiMW. YCnoBue napannenbHOCTU NpaMbIX. YCnosue nepneHankynspHoCTu
npsMbIX. YpaBHEHNE NPSMON, NPOXOASLWEN Yepes TOYKY B aHHOM HanpasneHun. YpaBHeHne
NpPSMON, NPOXoasien Yyepes ABe AaHHble TOYKW. YpaBHEHUE NpSMOK B OTpe3kax Ha ocax. Toyka
nepecevyeHns OByx npsmbiX. HopManbHoe ypaBHeHME NPsMoin. PaccTosiHMe OT TOYKM 40 NPSIMONA.
INekums 3. JlnHum BToporo nopsaka. OCHoBHbIe NOHATUSA. OKPYXHOCTb. HopManbHOe ypaBHeHue
OKPYXHOCTW. LieHTpanbHble KprBble BTOPOro nopsaka. dnamnc. KaHoOHNYecKoe ypaBHeHue annvnca.
dokyc 1 ocn annunca. AkcueHTpucutet. 'vnepbona. KaHoHnyeckoe ypaBHeHne runepbonbl. Pokyc
n ocu runepbonbl. AcuMnToThl rMnepbonbl. HeueHTpanbHble KprBble BTOPOro nopsiaka. Mapabona.
dokyc 1 gnpekTpuca.

npakTudeckoe 3aHsitne (10 4aca(oB)):

1. KoopamHatbl TOYKM Ha NNOCKOCTU. PaccTosiHne mexay Asyms Todkamu. [leneHve otpeska B
NaHHOM OTHoOWeHUK. MNMnowanb TpeyronbHUKa. 2. YpaBHEeHNe NpsSMON: C YrioBbIM KOSIULUNEHTOM,
oblwee, B oTpeskax Ha ocsx. 3. Yron mexay ABYMS NpsiIMbiMA. YpaBHEHME nyyKa npsiMbix,
NPOXO4AWNX Yeped OaHHYO TOYKY. YpaBHEHUe NpsMor Yepes ABe TOYKWU. Toyka nepecevyeHms
npsMbix. HopManbHoe ypaBHeHue NpsamMon. PaccTtosiHme oT ToYKM 00 NPsaMoi. 4. OKPYXHOCTb.
Annunc. 5. M'vnepbona. Mapabona.

Tema 2. lNMpenen oyHKLUU

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

KETPOHHBH
B_EPCHTET
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INlekumns 4. dyHkumS. NMOCTOAHHbIE N NEPEMEHHbIE BENNYUHDBI. [TOHATUE COYHKUMN. APryMEHT nnm
HesaBucuMas nepeMeHHas. PyHkums nnm 3asucumasi nepemeHHas. Obnactb onpeaeneHus
doyHkuun. VIHtepsan, otpesok. ['paduk pyHkummn. [NpocTtenumne goyHKLMOHANbHbIE 3aBUCUMOCTH:
npsiMast PyHKLMOHaNbHas 3aBNCUMOCTb, obpaTHas oyHKLMOHANbHAs 3aBUCUMOCTb, NIMHEHas
3aBUCUMOCTb, KBafpaTMyHas 3aBNCUMOCTb, CUHYCOMaanbHas 3aBncnuMoctb. Cnocobbl 3aaaHus
PYHKLMWN: aHANUTUYECKNIA, TabnnYHbIi, rpadoudecknii. NMoHaTUe HESIBHOW GoyHKUMK. MoHATME
obpaTtHol goyHKLMK. Knaccudpukaums goyHKLUMM 04HOWM nepeMeHHoi. Llenas paunoHanbHas
yHKums. [pobHas paumoHanbHas yHKUMs. MppaunoHanbHas qyHKUmMsS. TpaHCcUeHAeHTHas
doyHkums. Jlekums 5. MNpenen pyHkumn. OencteutenbHole ymucna. Yucnosas ocb. Moaynb yucna.
CeowictBa Momyns yncna. NoHatue okpecTHoCTH Todku. MNMpenen doyHkuum B To4ke. OLHOCTOPOHHME
npegenbl. Yacnosasa nocnegosarenbHOCTb. [penen yncnosor nocnenosarenbHOCTU. beckoHeyHo
Manble goyHKUMKN. BeckoHeyHo b6onbwne gyHKUMN. OCHOBHblE TEOPEMbI 0 BECKOHEYHO ManblX.
OcHoBHble TeopeMbl 0 npegenax. Cymma npenenos. [pounsseneHue npenenos. MNpenen oTHoOWEHUS
sin x/x npu x->0. HYncno e. NoHaTne 0 HaTypanbHbIX norapugmax.

npaktnyeckoe 3aHsitne (10 yaca(os)):

6. dneMeHTapHble oyHKUUK. ['padonkn OCHOBHbIX NEMEHTapPHbIX (PYHKLNA 1 X CBONCTBA. 7.
WHTeprnionuposaHue oyHKUnin. JlnHenHaa nHtepnonaums. dopmyna KBagpaTtuyHoOro
nHTepnonuposaHus. 8. lNpenensl nocnenosaTenbHOCTN 1 PyHKUMN. BeckoHevyHo Manblie n
6eckoHevHo bonblme. Ceorictea npeaenos. 9. Npenen oTHoweHus Sin x/x npu x->0. PackpbiTne
HeornpeLneneHHOCTEN.

Tewma 3. NpounssoaHas hyHKLUU
JIeKLMOHHOe 3aHsiTue (8 4aca(oB)):

Nexumsa 6.HenpepblBHOCTb PyHKUMW. [TOHATME NpUpalLeHns nepeMeHHON BenuymuHbl. [NpupateHne
doyHKLUMK. HenpepbIBHOCTb GOyHKLUMKN B TOHYKEe. HenpepblBHOCTb (PYHKLUN HA JaHHOM MHOXECTBE.
HenpepblBHOCTb OCHOBHbIX aNeMeHTapHbIX OYHKLUMIA. OCHOBHblE TEOPEMbI O HEMPEPbIBHbIX
dyHKkumax. Cymma, nponsseneHne, neneHne HenpepblBHbIX OYHKUMIA. To4ka paspbliBa.
Knaccundpmkauns tovek paspbiea. Jlekums 7. lNponssogHas oyHKLUMK. 3afada o0 KacaTenbHON.
3apaya o ckopocTn aBuxeHus Toukun. Obwee onpeaeneHne Npom3soaHoOW. F'eomeTpryeckoe
3Ha4veHue npomssogHon. Pusnyeckoe 3HaveHne NponssoaHon. OCHOBHblE TEOPEMbI O
Npon3BoAHbIX. [TpOM3BOAHbIE OT HEKOTOPBIX MPOCTENWMX PYHKUMIA. [1pon3BoaHasa CTENEeHHOW
doyHKumK. [MponssoaHas ot sin X 1 cos X. OCHOBHble Npaeuna gugpdoepeHUnpoBaHns OyHKUNNA.
MNponsBogHas cymMmbl, NponadseneHuns, opobu. lekuus 8. NponasoaHas CNOXHOM COyHKLMN.
MponsBofHas cnoxHom doyHkummn. MponssoaHas obpartHoi coyHKLUMK. [pon3BoaHas HESBHOW
doyHKumK. [ponssogHas norapudpmmyeckon yHkumn. NponssogHas nokasarenbHON yHKUUN.
Mpon3BoaHble 0O6paTHBIX TPUFOHOMETPUYECKNX CPYHKLIMIA. Tabnuua npom3BoaHbIX 9NEMEHTAPHbIX
doyHKUMIA. [ToHATNE O NPON3BOLHbBIX BbiCWNX NOpAaAKoB. Jlekuns 9. NprMeHeHe Npon3BoLHON.
BospacTtaHue un ybbiBaHne OyHKLMM OOHOA nepemMeHHoi. [NoHsATne o npasune Nlonutans. dopmyna
Tennopa ona MmHoro4neHa. ®opmyna Tennopa ons yHkumuW. ViccnenosaHme oyHKUUA C NOMOLLbIO
nNpon3BoaHbIX. BospacTaHne n ybbiBaHMe OYHKUMIA. DKCTPEMYM (OYHKLIMN OLHOW NEPEMEHHONA.
JocTato4yHble ycnosus akcTpemyma oyHKunn. MakCcumyMm n MUHUMYM QOyHKUWIA. BbinyknocTb un
BOrHYTOCTb rpadomka doyHkumid. Touka nepernba. [octatoyHble yCNOBUS BbIMyKNOCTb Y BOTHYTOCTM
rpadpouka doyHkumin. ACMMnToTbl OyHKUMIA. [ocTpoeHne rpadpnkos coyHKLNN.

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

10. MpouseoaHble anrebpanyecknx oyHkumii 11. NMpon3BoaHbIE TPUTOHOMETPUYECKMX CPYHKUMIA 12.
[MpomnssogHas cnoxHom cpyHKUMK. [1pon3BoaHbIE NOrapnugMmMYEcKnx 1 nokasaTenbHbIX PYHKLNIA.
13. MpounaBogHbie 06paTHbLIX TPUFOHOMETPUYECKMX (PYHKUMIA. 14. MPon3BOaHbIE BbICWINX NOPSAKOB.
[MpomnssogHas HesiBHOW chyHKUMK. dudbdpepeHuman dyHkummn 15. PackpbiTne HeonpeneneHHOCTEN.
Mpaswno Nonutans. 16. BospactaHve n ybbiBaHue goyHKUMU. Makcumym n MuHUMyM. 17.
BbinyknocTb 1 BOrHyTOCTb (PyHKUMK. Toukm nepernba. NocTpoeHne goyHKLMiA

Tema 4. NMpoMexyTouyHasa cpopma KOHTpoOns
Tema 5. HeonpeneneHHbIn U onpeaeneHHbIN UHTerpan
nekuunoHHoe 3aHsitne (10 4aca(os)):

KETPOHHBH
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Nekumsa 10. OudbdpepeHunan. MNMoHaTre o audpdgoepeHumnane pyHkumn. Ceasb amdodoepeHumnana
doyHKUMKN C Npon3BOAHON. ['eomeTpuyeckuin cMbicn audpdpepeHumnana. Pnsnyeckoe 3HavyeHne
nmcpdpepeHumana. MpmbnuxeHHoe BblYMCNeHNE npupaweHns dyHkumn. CeoicTea
nmcpdpepeHumana. Tabnmua andpdoepeHumnanos yHKUMA. dudocepeHumansl BbICWMX NOPSAKOB.
Nekums 11. HeonpeneneHHblii uHTerpan. MNMepsoobpasHas dyHKUMS. MoHsSTUE HeonpeaeneHHoro
nHTerpana. OCHOBHble CBONCTBA HEONPELENEHHOrO MHTerpana. Tabnmua OCHOBHbIX
HeonpeneneHHblXx uHTerpanos. OCHOBHblE METObI MHTErpUpoBaHus. Meton pasnoxeHus. Metoq
noacTaHoBKU. MeTon MHTErpupoBaHns no YacTsaM. VIHTerpupoBaHmne paumoHanbHbIX Apo6er.
WHTerpuposaHue TpuroHoMeTpudeckmnx coyHkumia. Jlekumsa 12. OnpegeneHHblin uHterpan. NoHsatme
06 onpeneneHHOM nHTerpane. BepxHuii n HUXHWIA npeaensbl. Popmyna HotoToHa-JTeinbHuua.
"eoMeTpuyeckuin cMbicn onpeneneHHoro nHTerpana. OCHOBHblE CBOMNCTBA ONPEAENEeHHOro
nHTerpana. Metonbl Bbl4MCNEHMS onpefeneHHoro uHtTerpana. OnpeneneHHblin MHTerpan kak
npenen nHTerpanbHoi cymMmel. Jlekums 13. MeToabl NpubAnNXeEHHOro BbIYUCIEHNS ONpPeaeNeHHbIX
nHTEerpanos. MNoHATUE 0 NPUONNXKXEHHOM BblYMCNEHNM ONpeaeneHHbIX MHTerpanos. dopmyna
npsiMoyronbHKoB. Popmyna Tpaneuunini. dopmyna CumncoHa. Jlekuns 14. INMprunoxexums
onpeneneHHoro nHTerpana. BolumcneHune nnowann. Beluncnenve onuHbl gyru. BeldncneHne obbema
Tena BpalleHus.

npaktnyeckoe 3aHsitne (10 yaca(os)):

18. HeonpeneneHHbIn nunTerpan. NHterpuposaHue pasnoxeHunem. VIHTerpnposaHne noacTaHOBKOWA
N HenocpencTeeHHo. 19. VIHTerpansl ¢ kBagpaTtuyHbIM 3HAMEHaTENEM N paankanom KBaapaTuyHoro
3HameHarens. MiHterpmposaHue no vactam. 20. iHTerpnpoBaHue TpUroHOMETpUYECKNX PYHKLMIA.
NHTerpupoBaHme paumnoHanbHblx anrebpanyecknx gyHKUmMin. 21. BolumcneHne onpeaeneHHoro
nHTerpana. BolumcneHune nnowanein, obbema Tena BpaweHns 1 4nvHel gyrin. 22. @opmyna Tpaneumi
n doopmyna CumncoHa.

Tema 6. Onpenenutenu n MaTpuubl
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Nexumsa 15. Onpegenutenn. OcHoBHbIe NoHATMA. CBoCTBa onpenenutenen. MuHop,
anrebpanyeckoe pononHeHne. Cnocobbl BoluncneHus onpeaennteneir. Matpuubl. OCHOBHbIE
noHaTNA. KBagpaTtHas, avaroHanbHas, egmHudHas matpuubl. Onepaunm Han Matpuuamu:
CNOXEHMNE, YMHOXEHME Ha YACNO. DneMeHTapHble NnpeobpasoBaHuns Matpuy,. NponsseaeHne
matpuu. HeBbipoxaeHHas matpuua. ObpatHas matpuua. PaHr maTpuubl. XapakTepmuctTuieckoe
ypaBHeHue. COBCTBEHHOE YMCNO N COBCTBEHHbIV BEKTOP.

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

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

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

Nekumsa 16. Cuctembl NUHENHBbIX ypaBHeHM. OQHOPOAHas cucTemMa NMMHENHbIX ypaBHeHnn. Meton
Kpamepa pelweHns cuctembl NMHENHbIX ypaBHeHuii. Meton [Maycca.

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

24. PelleHune cUCTeMbI IMHENHbIX ypaBHEHU MeToAOM KpaMepa 1 Metonos ["aycca.
Tema 8. BektopHas anrebpa

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

Nekumsa 17. Ckangpbl 1 BekTopbl. Onepauunmn Hag BeKTopaMu: CyMMa 1 pa3HOCTb BEKTOPOB,
YMHOXeHMe BekTopa Ha ckansap. [poekums Bektopa Ha ocb. Moaynb BekTopa. Hanpasnsiowme
KOCUHYCbI. PasnoxeHune BekTopa rno eanHn4HbiM optam. CkanspHoe NpovsBeneHne BEKTOPOB U ero
csoncTea. [NpnnoxeHns ckanapHOro npovsseneHnsi BEeKTOPoB. BekTopHoOe npon3seneHne BeEKTOpOB
1 ero ceoncTea. [punoxeHns BEKTOPHOro NpomsseneHns BekTopos. CMelwaHHoe Npon3seneHmne
BEKTOPOB.

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

12. Onpegnenutenu 25. Ckansipbl 1 BEKTOPbI. YMHOXEHME BekTopa Ha ckanap. CkanspHoe
npovsseneHne OByX BEKTOPOB. BekTopHOe nponsseneHne AByx BeKTopoB. CMewaHHoe
npov3sefeHne Tpex BEKTOPOB.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 219917 5AE
CtpaHnua 7 ns 15. 111 VHI:I

S OEMALR G



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

Buaobi
Hepens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYyOEeHTOB
CucTtembl
KoopAuHart Ha
MIOCKOCTH
Tema 1. AHanntnyeckas (npsiMoyronbHas nposepka
1.|[reomeTpus 3 1-6 |1 nonapHas). 10 BbINMONIHEHHbIX
PasnuyHble 3anaHuin
ypaBHeHNs
npsamon Ha
MIOCKOCTMW.
Yucnosas
nocnenoBaTesibHQCTb
[Mpenen
Tema 2. lNpegnen 4nCnoBOK
"|byHKLMN nocnenoBaTesibHQCTL.
Teopema
BonbuaHo-Beneplutpacca
(6e

HenpepblBHOCTb
PYyHKLMM B TOYKE
N Ha OTpeskKe.
Touykn paspbisa nposepka
OYHKLUMN, nX 14 BbINMONIHEHHbIX
Knaccudukaums. 3anaHuin
CsoiicTea

PyHKLN

DopMbl KOHTPONS
CaMoCTOATEeNIbHON
pabotbl

N Paspen

AdncumnnuHbl Cemectp

nposepka
12 BbIMONTHEHHbIX
3a0aHun

Tema 3. lNponssogHas
3. CyHKLIAN 3 11-18

MNepBoobpa3zHas.
HeonpeneneHHbIi
Tema 5. WHTErpan u ero
HeonpeneneHHbli 1 4 11-1o |cBOMCTBA.
‘lonpeneneHHbIN TabnunyHble
NHTerpan WHTEerpanbl.
[MpocTeniwmne
npuveMbl UHTErp

Matpuupbl.
Lencteus Han
mMarpuuamu.
6 Tema 6. Onpepnenutenu 4 11-12 Onpenenutenu 1
‘[v MaTpuLbl 2,5-ro nopsakos
M nX cBoncTBa U
BblYUCNEHNE.
MuHopbI 1

Cuctembl
NUHENHbIX
ypaBHEHWA N-ro
nopsaka.

Tema 7. Cuctembl 4 13.14 [MaTpnuHas
‘[MMHenHbIX ypaBHEHWI 3anncb CUCTEM
NUHENHbIX
ypaBHEHWIA.
PeweHwne cuctem

nposepka
1 BbIMONTHEHHbIX
3a0aHun

nposepka
BbIMOSTHEHHbIX
3a0aHun

nposepka
2 BbIMONTHEHHbIX
3a0aHun

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PervucrpaumnoHHbii Homep 219917 ;i{

]
Crpanuua 8 us 15. j 11} y“

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
N Paanen Cemecto| HeAeNs | camocTosirensHoi TpyaoeMkocTh ;?‘%“:::L:‘::;Eﬁg;
ducunnnuHbl Pcemectpa paboTbl (B yacax) a60ThI
CTYLEHTOB P
WNtoro 40

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

YCTHbI ONPOC 1 B3aMMOOENCTBUE CO CTYAEHTaMUN Ha NEKUMUSX U NPaKTUYECKUX 3aHATUSIX.
MHTepakTMBHbIE OOPMbI MPOBEAEHNS 3aHATUIA COCTaBNAOT 35% ayanUTOPHON Harpy3Ku.

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

Tema 1. AHanuTH4YecKasi reomeTpus
npoBepKa BbINMONMHEHHbIX 3a4aHWU , MPVUMEpPHbIE BOMPOCHI:

1. MNpsiMOyronbHble KOOPAMHATBI TOYKM Ha nnockocTu. MNpeobpa3oBaHne NPsIMOYronbHON CUCTEMDI
koopauHar. 2. lNonsapHble koopamHaTbl. CBA3b C NPSAMOYronbHbIMU KoopauHatamu. 3. PaccTtosHune
MeXAy OBYMSl TOYKaMU Ha nnockocTtu. 4. [leneHne otpeska B 4aHHOM OTHoweHun. 5. MHoXecTBa.
JInHnA Kak MHOXECTBO ToYeK. 6. YpaBHeHUe nMHUKM Ha nnockocTu. MocTpoeHne nuHumM no ee
ypaBHeHWio. 7. Yron mexay AByMS NpsMbiMU. 8. YpaBHeHMe NpsIMOii, MPOXoasieln Yepes AaHHYo
TOYKY B AaHHOM 9. YpaBHeHMe NpsiMoi, Npoxoasuen Yyepes ase gaHHble Todku. 10. Touka
nepecedyeHns apyx npambix. 11. JluHum BToporo nopsaka. OKpyXHoCTb. 12. JInHum BTOPOro
nopsiaka. Annunc. 13. JlnHum BToporo nopsiaka. Mvmnepbona. 14. JInH1M BTOPOro nopsaka.
Mapabona.

Tema 2. MNMpenen oyHKLUU
npoBepKa BbIMOMHEHHbIX 3a4aHW , NPUMEPHbIE BONPOCHI:

1. MoHsiTne doyHkuun. Cnocobbl ee 3ananus. 2. MocnegosatenbHocTu. Mpenen
nocnepoBatenbHocTh. 3. Mpenen pyHkumm. Mpenen goyHKumMM B Touke. 4. OQHOCTOPOHHME Npeaens..
5. BeckoHe4yHo Manble 1 6eckoHe4qHo bonblne. 6. OCHOBHbIE TEOPEMBI O Mpenenax.

Tema 3. NpounssogHasa chyHKLUN
npoBepKa BbINONMHEHHbIX 3a4aHWU , MPUMEpPHbIE BOMPOCHI:

1. HenpepbiBHOCTb doyHKUMK. 2. Obliee onpeneneHme Nnpon3BoaHoi. eoMeTpruyeckmnii n
domanyeckuin cmbicn. 3. MNponsBoaHble OT NPOCTENWNX PyHKUNA. 4. OCHOBHbIE Npasuna
angpgoepeHumposanus. 5. NpovssoaHas norapugoMmM4eCcKon n nokasaTenbHONn PyHKUNIA. 6.
Mpon3BofHas OT CNOXHOM doyHKUMKW. 7. [pon3BoaHble 06paTHbIX TPUTrOHOMETPUYECKMX COYHKLNIA. 8.
Mpon3BoaHblE HESIBHOW U 0BpaTHO dpyHKUMiA. 9. MpraHaky Bo3pacTaHus n yobiBaHus goyHKumu. 10.
Mpaswuno Jlonutang. 11. 9kcTpeMyM qoyHKUMK. 12. BOrHYTOCTb 1 BbINYKAOCTb (PYHKUUN. TOYKM
nepernba. 13. MocTpoeHre rpagonKos.

Tewma 4. NpomexyTouHasi hopma KOHTpONS
Tema 5. HeonpeneneHHbIX U onpeaeneHHbIN UHTerpan
npoBepKa BbIMOMHEHHbIX 3a4aHWi , MPUMEpPHbIE BOMPOCHI:

1. DndppepeHuman. [N'eomeTtpudecknii cmbicn gudpcpepeHumana. Cesonctea audpgepeHumana. 2.
Tabnuua andpdbepeHumnanos cyHKUMA. dndodoepeHumansl BbICWMX NOPsSAKOB. 3. HeonpeaeneHHbli
nHterpan. OcHoBHble cBoVcTBa. 4. Tabnuua NpocTenwmnx nHTerpanos. 5. Metonbl MHTErpUPOBaHUS:
METOL PasfioXeHus, METOL 3aMeHbl MEePEMEHHbIX, MHTErpupoBaHue no Yyactam. 6. ViHterpnposaHue
paumnoHanbHblx Apobert ¢ kBaapaTUyYHbIM 3HaMeHaTeneMm. 7. VIHTerpmpoBaHue npocTeniumx
nppalmoHanbHOCTEN U TPAHCUEHAEHTHbIX OYHKUNIA. 8. VIHTerpupoBaHmne TpUroHOMeTpUYecKmnx
doyHkumMA. 9. OnpeneneHHbln uHTerpan. reometprnyeckuin cmoicn. 10. OCHOBHbIE CBOMCTBA
onpeneneHHoro uHterpana. 11. MpmbnmxeHHoe BblYUCNEHNE ONPedeNeHHbIX MHTerpanos. 12.
MpunoxeHns onpeneneHHoro MHTerpana: BbluncneHve nnowanein, 06 beMoB, LNVH Oyr.

Tema 6. Onpenenutenu n MaTpuubl
NpoBepKa BbINOMHEHHbIX 3a4aHWUA , MPUMEPHbIE BOMPOCHI:
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1. Onpenenntenu, nx CBOMCTBA U METOAObI BbldUCAEHWIA. 2. MaTpuubl, onepauun Hag HUMK:
TpaHCMoHMpPOBaHMe, CyMMa, NPoU3BeOEHME.

Tema 7. CucTeMbl NMHEWHbIX ypaBHEHUN
NpoBepKa BbINOMHEHHbIX 3a4aHW , MPUMEPHbIE BOMPOCHI:

1. CncTeMbl NMHENHbIX YpaBHEHWA, 0 OHOPOAHbIE U HeogHopoaHble. MNMpaeunno Kpamepa. 2. Meton
["aycca.

Tema 8. BekTtopHas anrebpa

Tema 9. UTorosas cpopma KOHTpons
Tema . UToroBasi oopma KOHTpOns
Tema . UToroesasi popma KOHTpons

MpvMepHble BOMPOCHI K 3a4ETy W 9K3aMEHY:

Bunetbl ons nposeneHns 3a4eToOB 1 3K3aMEHOB
CEMECTP |

Bunet N 1

1. MpsiMoyronbHble KOOpPAMHATbLI TOYKKU Ha nnockocTu. MNpeobpa3oBaHne NPSIMOYroNbHON CUCTEMBI
KoopAuHar.

2. [pon3BogHbIe OT NPOCTENWNX PYHKLNIA.

Bunet N 2

1. PaccTosiHne mexay AByMS TO4KaMM Ha MNOCKOCTH.

2. MocTpoeHue rpadpunkos.

Bunet N 3

1. [leneHune oTpeska B JAHHOM OTHOLWEHWMW.

2. ®opmyna Tennopa ong oyHKUUK.

Bunet N 4

1. MHOoXecTBa. JInHMSA KaKk MHOXECTBO TOYEK.

2. [lponseogHas OT CNOXHOW (PYHKLMW.

Bunetr N 5

1. YpaBHeHue nnHnm Ha NnockocTu. [ocTpoeHne NMHUM Mo ee ypaBHEHWIO.
2. OcHoBHble npasuna gudgepeHLnpoBaHns.

Bunetr N 6

1. YpaBHeHune npsmMoin.

2. BOrHyTOCTb 1 BbINYKNOCTb GOYHKUMMK. To4kn neperunba.

bunet N7

1. Yron mexay OByMS NpsMbIMU.

2. Obuiee onpeneneHne NPoM3BOAHON. [[€eOMETPUYECKUIA N PUSNYECKUNIA CMBICT.
Bunet N 8

1. YpaBHeHune npsiMoin, Npoxoasiern Yepes AaHHYI0 TOHYKY B LaHHOM
HanpasneHnn.

2. PackpbiTne HeonpeneneHHocTen. Knaccmdgumkaums To4ek paspbiBa qOyHKLMN.
Bunet N 9

1. YpaBHeHune npsiMoii, Npoxoaswen Yyepes ABe AaHHble TOYKM.

2. HenpepblBHOCTb (PyHKLNN.

Bunet N 10

1. Toyka nepeceyeHns OByX NPsSIMbIX.

2. MpomnssogHas norapnmMm4eckon 1 nokasaTenbHON OYHKLNIA.

Bunet N 11
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1. lluHum BTOpOro nopsaaka. OKpyXHOCTb.

2. HatypanbHbIin norapugom.

Bunet N 12

1. JluHumn BTOPOro nopsaka. dnaurc.

2. MpomnsBoaHblie 06paTHBIX TPUFOHOMETPUYECKUX CPYHKLIWIA.
Bunetr N 13

1. JluHun BTOpOro nopsaka. Mvnepbona.

2. [pon3BoaHble HEABHON 1 0OPATHOWN GOYHKLIMIA.

Bunetr N 14

1. JluHun BTOpOroO nopsiaka. MNapabona.

2. lNpaswuno Jlonutans.

Bunetr N 15

1. MonsapHble koopanHaTbl. CBA3b C MPSAMOYrOfibHLIMU KOOPAMHATAMM.
2. OOHOCTOPOHHWE npeaensbl.

bunetr N 16

1. MNMoHaTme doyHkumMm. Cnocobbl ee 3anaHus.

2. OcHOBHble TeopeMbl 0 Npegenax.

Bunetr N 17

1. MNpocTenwmne yHKUMOHANTbHbIE 3aBUCUMOCTH.

2. MNpepnen nocnenosatenbHoCcTU. BeckoHeYHO Manbie n 6eCKOHEYHO
6onbune.

Bunetr N 18

1. HesiBHas n obpaTtHas goyHKLUMN.

2. OKCTpEMYM CDYHKLINN.

Bunetr N 19

1. OCHOBHble 3neMEHTapPHbIE PYHKLUN 1 NX rpacouKi.

2. Mpepen yHkumN.

Bunet N 20

1. VIHTepnonupoBaHue oyHKUNIA.

2. MNpuaHaky Bo3pacTaHns u ybbiBaHUS OYHKLUN.

CEMECTP 2

Bunet N 1

1. DndppepeHuman. N'eometpudecknin cmbicn gudpgoepeHunana. Ceonctea gudppepeHumana.
2. Onpenenntenu, Nx CBOMWCTBA U METObl BbIYUCIIEHUIA.

bunet N 2

1. Tabnuua onghepeHumanos yHkunin. JudpdpepeHumnansl BbICLINX NOPSAAKOB.

2. Cuctembl NMHENHBIX ypaBHEHWIA, OOHOPOAHbIE N HEOAHOPOAHbIE. [1pasnno Kpamepa.
Bunet N 3

1. HeonpeneneHHbin uHterpan. OCHOBHblE CBONCTBA.

2. Metopg lNaycca.

bunet N 4

1. Tabnmua NpoCTeNWnNX MHTErPanos.

2. MaTpuubl, onepaunn Hag HUMKU: TPAHCMOHMPOBaHNE, CyMMa, NPOV3BeLEHME.

Bunet N 5

1. MeToAbl MHTErpPUPOBaHUS: METOA PA3N0XEHMUs, MeTod 3aMeHbl NEPEMEHHbIX, UHTErpUPOBaHNe Nno
4acTsM.

2. Onpenenntenu, Nx CBOMCTBA U METObl BbIYNUCIEHWIA.
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bunet N 6

1. iHTerpnpoBaHune paunoHanbHbIx Opobel ¢ KBaapaTUYHbIM 3HAMEeHaTeNeM.

2. [NpsMoyronbHble KOOPAUHATLI B MPOCTPAHCTBE.

Bunet N 7

1. IHTerpupoBaHme npocTenumnx nppaumoHanbHOCTEN N TPAHCUEHOEHTHbIX COYHKLNIA.
2. Onpegenntenn, nx CBOMCTBA U METOAbI BbIYUCIIEHNIA.

Bunet N 8

1. IHTerpmpoBaHmne TpUroHOMETPUYECKMX OYHKLNIA.

2. OneMeHTbl BEKTOPHOWN anrebpbl. Ckanspbl 1 BekTopbl. Onepaunn Han BEKTOpaMn: Cymma,
YMHOXEHME Ha cKansip, CKansipHOE 1 BEKTOPHOE YMHOXEHME BEKTOPOB.

Bunet N 9
1. OnpeneneHHbI nHTerpan. [eoMeTpuyeckunii CMbICH.

2. CkansipHoe 1 BEKTOpHOE Npon3BeneHre B KoopanHaTHol dpopme. CMelwaHHoe npousseneHme
BEKTOPOB.

Bunet N 10

1. OCHOBHblE CBOWCTBA ONpPenEeneHHoro nHTerpana.

2.

bunet N 11

1. MpnbnnxeHHOe BblHNCNIEHNE OMNPELENEHHbIX MHTErpasos.

2. [1nocKoCTW. MOBEPXHOCTU U NIMHUN B NPOCTPAHCTBE.

Bunetr N 12

1. MNpunoxeHns onpeneneHHoro HTerpana: BbldnucneHve nnowanein, o6 beMoB, ANVH Oyr.
2.

Bunet N 13

1. HeonpeneneHHbln uHterpan. OCHOBHblE CBONCTBA.

2. Onpegenntenu, X CBOMCTBA 1 METObl BbIHUCIIEHWIA.

Bunet N 14

1. lMpunoxeHns onpeaeneHHoro NHTerpana: BbldncneHne nnowanein, 06 eMoB, ONVH Oyr.

2. OneMeHTbl BEKTOpHOI anrebpbl. Ckansipbl 1 BekTopbl. Onepaunn Ha BeKTopamn: Cymma,
YMHOXEHVE Ha cKansp, CKansapHOe N BEKTOPHOE YMHOXEHME BEKTOPOB.

Bunet N 15

1. MeTtonpl NHTErpnpoBaHusA: MeTo pas3ioxXeHnsa, MeTon 3aMeHbl NepeMEHHbIX, MHTErpmnposaHmne no
4acTsM.

2. MaTpuupl, onepauun Hag HAMK: TPAHCMOHUPOBAHNE, CyMMa, NPou3BeaeHMe.
MprMepbl KOHTPObHbIX PaboT.
KoHTponbHas pabota 2.2. OnpeneneHHble uHTerpansl. Onpepenutenu.

Bbluncnntb nHTerpansi
{tsin(t/2)atl]
1/(x2 t+2x)dx[
Bbluncnntb nnowanb dovrypbl
3. y-x=0, y=2x, x-2=0

4. y=x2-6x+5,y=0

5. x2-y2=9, y=-4, y=4
Bbluncnnte 06bem tena Bokpyr ocu 0y
6. y3=4x2, y=2

Bbluncnutb onpenenutenm
PewwnTtb ypaBHeHne
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KoHTponbHas paboTa 3.1

1. Hanitn koopauHatbl Bektopa A

€CNN N3BECTHbI YrNbl a,b,C ¢ 0caMmn KoopanHat
|A|=4 , a=600, b=450, c=600

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

HanTtn koopanHaTtbl BEKTOPOB

a+b+c

3. HanTtun koopauHatbl Bektopa M1 M2 u ero gnuny
M1=(4,-5,2), M2=(2,-3,1)

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

5. Hantu yrnbl Mexay Bektopamu
A=(10,2,-11), b(-2,1,-2)

6. 3anucaTtb ypaBHEHME NIOCKOCTU NepneHanKynsapHon
ocu 0x n npoxoasuen yepes Touky P(7,-4,3)
7.HanTtn otpesku otTcekaemble MnoCKOCTbIO

Ha ocsx koopAauHat

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

8. Pewuntb cuctemy

X+3y+2z2-4=0

2X+6y+z-2=0

4x+8y-z-2=0

7.1. OcHOoBHas nuTeparypa:

CbopHUK 3amay no Bbicwen matematuke, MuHopckuid, Bacunwuia Masnosudy, 2008r.

2. AHTtoHOoB B.WU., Konenesuy @.. Matemartuvka. iHTepHeT-TecTupoBaHme 6a30Bbix 3HAHWIA:
y4ebHoe nocobue. - CaHkT-lNeTepbypr: JlaHb,2010. - 160 c.
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=599

3. AHToHOB B.W., Konenesuy @./.9nemeHTapHaa matemaTnka anst lepeokypcHuka: y4ebHoe
nocobue. - CaHkT-MNeTepbypr: laHb,2013. - 112 c.
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=5701

4. BanguH, K. B. KpaTtkuii Kypc BbiClueli MaTeMatukmn [OnekTpoHHbIn pecypc] : Yuebnuk / K. B.
Banguh; MNop obuw. pen. o. 3. H., npod. K. B. BananHa. - 2-e n3g. - M.: Iapatenbcko- ToproBas
kopnopaums "Jawkos n K-", 2013. - 512 c. - ISBN 978-5-394-02103-9.
http://znanium.com/bookread.php?book=415059

5. Nypbe, W. . MNpakTukym no Bbicwein matemaTtuke. Yactb 1 [OnekTpoHHbIl pecypc] : YuyebHoe
nocobve / V. . Ilypbe, T. IN. dyHTMKOBA. - M.: By3osckuii yuebHuk: MH®PA-M, 2013. - 80 c.
http://znanium.com/bookread.php?book=403666

6. AHanuTnyeckas reometTpus n nuHeinHas anrebpa, Nycak, Anekceii Anamosuny, 2011r.

7. Kpatkunii kypc Bbiclen matematuku, demnoosud, bopuc Naenosny;Kyapssues, Bcesonon
AnekcaHpgposuy, 2007T.

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

7.2. lononHutenbHasa nuteparypa:

Kpatkun kypc Bbiclwen matematuku, demnaoosud, Bopuc Nasnosuy;Kyapsasues, Bcesonon,
AnekcaHgposuy, 2007T.
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Kpatknin kypc Bbiclwer matemaTtuku, demnoosud, bopuc Naenosny;Kyapseues, Bcesonon
AnekcaHpgposuy, 2005r.

WnbuH, Bnaonmnp AnekcaHoposud. JInHeliHas anrebpa n aHanntuyeckas reometpus : y4eb. ons
CTyOEHTOB By30B, 0byyatowmxcs no cneumansHocTn "MpuknagHas matematuka" / B. A. inbun, . [.
Kum .- 2-e nsg. - M. : I3g-8o Mock. yH-Ta, 2002 .- 319 c.

7.3. UHTepHeT-pecypcChbl:

Beb-caiT ons CTyOeHTOB, rae NpMBOOSTCS Matepuasnbl N0 Pa3nnyHbiM pasgenam MatemaTtukm -
S.0.S. Mathematics

Konnekums y4ebHblX MatepranoB No MaTeMaTKe N MEXAHWKE (NEKLUN, KOHTPOMbHbIE, MPOrpaMMmbl
9K3aMEHOB U HEKOTOpble KHUMKM) - dmvn.mexmat.net

MaTtemartuyeckuin obpasoBaTenbHbIl Pecypc - www.exponenta.ru

obweobpazoBaTtenbHbIi MaTeEMaTUYeCcKnin nopTan: MatemMaTka, KnbepHeTrka 1 NnporpaMMnpoBaHue -
www.Artspb.com

cant nporpammbl mathematica - www.wolfram.ru

8. MarepumanbHo-TexHU4YeckKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHune ancumnnuHbl "MaTtematumka" npegnonaraeT UCNONb30BaHNE Cneayowero
MaTepuanbHO-TEXHNYECKoro obecneyeHms:

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEEeTCs B HaNM4un B
3NEKTPOHHO-6MbNMoTeYHol cucteme "KHuradoHn", 4OCTYN K KOTOPOW NPeLOCTaBNEH CTyNEHTaM.
OneKkTPOoHHO-61bnnoTeyHas cuctema "KHuradoHa" peannsyeT neranbHOe XpaHeHue,
pacrnpocTpaHeHne 1 3alWmnTy LMPPOBOro KOHTEHTA y4eOHO-MEeTOANYECKON NMTepaTypbl Onsl By30B C
ycnoBmeM obsizaTenibHOro cobntoaeHns aBTOPCKMX 1 CMeXHbIX npae. KHuradoHa obecneymsaet
LWAPOKUIA 3aKOHHBbIR OCTYN K Heobx0auMbIM 15t 06pa3oBaTeNbHOMO NpoLecca U3aaHusiM ¢
NCMONb30BaHNEM MHHOBALIMOHHbIX TEXHONOMMIA U COOTBETCTBYET BCeM TpeboBaHmsM HoBbix PIrOC
BIMO.

BuoeonpoekTop, NepcoHanbHbIi KOMMbIOTEP, KOMMPOBabHAA TEXHUKA.

Mporpamma coctasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n y4ebHbiM nnaHoM no
HanpasneHuo 022000.62 "Skonorns 1 NpMpPoLoNob30BaHNe" 1 Npoduno noarotosku MNMpuknanHas
aKonorus .
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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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