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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaIOMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas (OpMYJIUpyeT CBOU
JOCTHXKEHHSI B MaTEMaTUUYECKOI hopMe.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalu3a 3aKia/lbIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHWS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX MHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHallu3a pa3BUBAET
yMEHUE HaXOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PacCyXAaTh JEAYKTHUBHO, HCIOJIb30BATh
0000IIeHNEe ¥ KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUDPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyueHus yueOHOro kypca «Anredbpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYaroUIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAIUH,
UHTEPIIPETallud  TOJYYEHHBIX  pPEUICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B TMpPUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOpPBI peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUMN
(GbOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATeTLHOCTH, TpeOyIomed TMPOJAOIKUTEIHPHOW  KOHIIGHTpAIlMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HavyajlaM MaTEMaTHYECKOTO
aHaJlM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Asrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUUYEeCKUe TuHuu: «Yucna
U BblUUCIEHUsD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTUYecKoro aHanu3a», «MHO)kecTBa H© JIoOTMKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANYECKHE JHMHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyueHHUsI Ha YpOBHE CpeIHEro oomero oOpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIbKY OOBeAUHSET B cebe
coJlepKaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTU4YeCcKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, Y HUX MOCJeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJIeJb peajbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTHYECKOM 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS) 3aBEPIIACT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3oBaHus 0co0O€ BHUMaHue yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOSI MCIOIB30BAHUE Pa3IMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJKY, BBINOJHATH MPUOIMKEHHbIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpaXEHHs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypajbHBIX, IIEIbIX,
palMioOHANbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud M ONepaluu: JeJIeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCEN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECKHIE ONEpalny, a TakKe
U3BJICUCHUE KOPHS HATYpabHOW CTETIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMHU MX NMPUMEHEHHS Ul PELICHUS Pa3iMyYHbIX 33134
dbopMupyeTcsi TPeACTaBICHNE O €IUHCTBE MATEMAaTHKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue |
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasaene IlporpaMMbl MpemIyCMOTPEHO peIICHHE COOTBETCTBYIOMIMX 3a7ad. B
pe3ynbTaTe OOydYaroulMecss OBJAACBAIOT PA3JIMYHBIMU  METOJAMH  PEIICHUS
palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapamerpel. [lodydeHHbIE yMEHHsI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJIENOBAHUM (DYHKIMI C TOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPUKIIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HAauOOJBIINX M HAUMEHBIINX 3HAYCHUH (PYHKLIHUU.
JlanHast copepkarenbHasi IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKCHMM, a TAKXKE BBIPAKCHUU,
COJEpKaIlMX CTENEHU U JiorapupMmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJWUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHuid, paboOTl €  CHMBOJBHBIMH  (QopMamMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJI€ PaBEHCTB U HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJIAIHO JIEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperseTaeTcs ¢ APYyTrMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHN MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU N7l pelleHus 3a1ad U3 APYIHuX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBS3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaKk U C pEIIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oosblloe BHUMAaHHE
yaensercs (OPpMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIpAXKaTh 3aBUCHMOCTHM MEXy BEJIMYMHAMU B
paznuyHoil dopme: aHaTUTHYECKOU, Tpaduueckord u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopnepxarenpHass JuHuA «Hauana MareMaTHyeckoro aHaliu3a MO3BOJISIET
CYLECTBEHHO PaCIIMPUTh KPYTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolmuMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsaTh HMX HauOONbIIMNE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMMYECKHX, 3aJ1a4axX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTHYECKOTO
aHanm3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-JIOTHYECKOTO |
KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUW pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaromuecs: y3HaT O



BBIJIAIONINXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa M JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTUKHU. TeopeTHko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpeaiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBS3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIIOJIb30BATh €0 JJisi BHIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpHU3HATh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0Oy4JaroIMXcs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa M Hadajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPHU3BAHbBI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMii, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara aureOpbl H
MaTEMaTHYECKOT0 aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HMCIIOJB3YeTCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOFOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesitenbHOCTh MO (OPMUPOBAHHWIO HABBIKOB PEIICHHUS TNPUKIAJHBIX 3a7ad
OpraHu3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henenio), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCJIEHUS

Pannonansabie uncia. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOU, MPOILIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. [lpumeHnenue npoOedt U MPOLEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiel 3HAHUHN U PeabHOM )KU3HU.

JlelictBuTenpHble yucia. PanuoHalnbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckrue  onepanuu € JCUCTBUTENIBHBIMU  4YHcIaMd.  Moayib
JEUCTBUTEILHOTO YHUCIA U ero cBoicTBa. [IpuOnmkEHHbIC BHIYMCIICHHS, TIPABUIIA
OKpPYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ uensiM mnokaszarenemM. buHoMm Hberotona. Hcenmonbe3oBaHue
noAXo el (GopMbl 3aMUCH JECHCTBUTEIBHBIX YUCEIT 111 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMerrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa mnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHI'€HC YMCJIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCUIIbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHCHHUUN U
HEpPABEHCTB. MHOIrOWIeHbl OT OJIHOM MEepeMEHHOW. JlenmeHne MHOroujieHa Ha
MHOrowieH ¢ ocrarkoM. Teopema be3y. MHorowiessl ¢  LEJIBIMUA
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YNCIOBBIX BBIPAKEHUMN, COJIEPIKAIIMX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaXeHH, COEPIKALIUX JOrapu(MBbI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peuieHus
Jorapu(pMUUECKUX YPAaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUI. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKUN CMBICI W
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHHU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIprMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX o0JiacTeid HayKu U peasibHOU
KU3HU.

@OyHkuuu U rpadpuku

@OyHkus, crnocodbl 3agaHus (QyHkIuu. B3anMHO o0OpaTHble (QYHKIUU.
Kommnosummst gyskiuit. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE U HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MaKCUMyMbl MU MHUHHUMYMBI
dbynkuuu. Hanbosnbiiee u HauMeHblee 3HaueHus: QyHKIIMH Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajdbHBIM U 1I€JIbIM MoKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W TrpaduKk KOpHS N-OHW CTENEHU Kak (QYHKIUKA OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudpmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEICHHE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

@DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX MpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCcKOro aHajaimn3a

ITocimenoBaTelIbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBATENbLHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMmerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH reOMEeTPUYECKON
IIPOTpeCcCHU. JINHENHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOoB. Mcrnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOUKM pa3pbiBa. ACHMMOTOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIMI 17151 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKuil u
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (PyHKIHH.

[TpousBogubie  snmemeHTapHbix  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOX€eCTBO, ONEpalMy HaJ MHOXECTBAMU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOTO — amnmapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMeHblliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pereHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. Anredpavdeckas M TpUTOHOMETpuYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMerudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii cTeneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PeIICHUs] (PU3NYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucremMa M COBOKYINHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUroHoMEeTpuYecKux HEpPaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHON
YKU3HH, UHTEPIPETALMS MOJYyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKHU

I'paduk xommoszunuu ¢GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aJad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEATIbHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOr0 aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOonbllero W HAaMMEHBUIErOo  3HAYEHUU
HEIpPEePbIBHON (DYHKIIMU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEeHieHus B
NPUKIAJAHBIX 3aadyax, JUIsl OINpPENENEHHMs CKOPOCTH W YCKOPEHMs Ipolecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxaeHus nepBoOoOpPa3HbIX.

WNurterpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuia.

[TpumeHeHne HMHTErpaja s HAXOXKICHUS IUIOWAAeH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOIIBI0 U depeHInaTbHbIX
YPaBHCHUM.



INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTNIYBJIEHHBII YPOBEHb) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHCKOro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMUA OOYYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4IEHA POCCUHUCKOro OOIIECTBa, MPEACTABICHUE O MAaTeMaTHYECKUX
OCHOBaX (YHKIIMOHUPOBAHUS  PA3IUYHBIX  CTPYKTYp, SBJICHHH, TIPOLETYP
rpaXIaHCKOT0 00IIecTBa (BBIOOPHI, OMPOCKHI U APYroe), YMEHHE B3auUMOJICHCTBOBATH
C COIIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TI'PaKIAHCKOW HICHTUYHOCTH, YBOKECHHS K
IPOILIOMY W HACTOSILEMY POCCHMCKOM MaTEMAaTHKH, IIEHHOCTHOE OTHOLIEHUE K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUHMCKOM MATEMAaTUYECKOW IIKOJIbI,
WCIIONL30BAaHUE JTUX JIOCTIDKEHHH B JPYrMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA

OCO3HAHHWE IyXOBHBIX IIEHHOCTEW POCCHUHCKOro Hapoja, chOpMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEICHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTKEHHUI HAayKU U JIeSITEIHbHOCThIO YUEHOT0, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUYas ACTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a/1ay, PEIICHHUM, pacCy ACHU, BOCOPUMMYHBOCTb K
MaTeMaTUYECKUM aclieKTaM pa3fInuHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTh YMEHUSI TPUMEHSITh MAaTEMAaTUYECKUE 3HAHUS B MHTEpECax
3I0POBOTO M 0O€30IMacHOro 00pas3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0pOBOE THUTAHHWE, COATAHCUPOBAHHBIM PEKUM 3aHATUW M OTHbIXA,
peryisipHas (Qu3udeckas AaKTUBHOCTH), (DHU3UYECKOE COBEPIICHCTBOBAHHWE TIPH
3aHSATUSX CIIOPTUBHO-03I0POBUTEIBLHOMN AESTEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIUTAHUS:

TFOTOBHOCTH K TPYZly, OCO3HaHHUE IIEHHOCTH TPYAOII00US, UHTEPEC K Pa3IUUHbIM
chepam mnpodeccuOHATBHOM JESTENbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€
MPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccun u
peann30BhIBATh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K



MaTeMaTUYeCKOMY O00Pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH JKU3HH,
FOTOBHOCTh K AKTUBHOMY YYaCTHI0 B  PEIICHUWU MPAKTUYECKUX  3ajay
MaTeMaTH4YECKOW HaIpaBJICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIUTAHUSA

c(OPMHUPOBAHHOCTh  JKOJIOTWUYECKOW  KYJIbTYphbl, [MOHHUMAaHHUE  BIIUSHUS
COIMAJIbHO-D)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHON M COLMAIBHOU
Cpebl, OCO3HAHUE TJI00ABHOTO XapaKkTepa SKOJOTHUECKUX MTPOOIeM, OpUEHTAIIUS Ha
IIPUMEHEHHE MaTEeMaTUYECKUX 3HAHUM IS pellieHus 3a7a4 B 00JIaCTH OKPYKaIoIIeH
cpenbl, IJIAHUPOBAHHWE TIOCTYNKOB M OIEHKH WX BO3MOXXHBIX IOCTEACTBUM IS
OKPYXarouen Cpepl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH W OOIICCTBEHHOW MPAKTUKH, MOHMMaHUE MAaTEeMaTHYeCKOM
HayKH Kak cepbl YeJIOBEUECKON JCATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAUUMOCTH
JUIS pa3BUTHSI LIMBUJIM3AIUHU, OBJIAJICHHE S3bIKOM MAaTeMaTUKH U MaTeMaTH4YeCKOU
KYJBTYPOU KaKk CpeJCTBOM MMO3HAHUS MUPa, TOTOBHOCTb OCYIIECTBIIATH IPOCKTHYIO U
HCCIIEIOBATENbCKYIO ICATEIBHOCTh HHANBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/bHbIE YHMBePCcAJIbHbIE YUeOHbIe 1eHCTBUSA

ba3oBble jjornueckue aeicTBUA:

BBISIBJISITh W XapaKTepU30BaTh CYIICCTBEHHBIE MPU3HAKA MAaTEeMAaTUYECKUX
OOBEKTOB, MOHATHI, OTHOIIEHUA MEXAY MOHATUSAMHU, (GOPMYIUPOBATH ONPEAEIICHUS
HNOHATUMN, YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALUU, OCHOBAHUS JIJIs
000011IeHHS U CPABHEHHUSI, KPUTEPUHU TPOBOJUMOTO aHAIN3A;

BOCIIPUHUMATH, dbopMmynupoBaTh M NpeoOpa3oBbIBATH  CYXKIACHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M NMPOTUBOPEUUS B
(akTax, NaHHBIX, HAOMIOACHUSIX U YTBEPXKICHUSX, Mpeajgaratb KpPUTEPUH ISt
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JeNaTh BBIBOJBI C HCMOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIOYEHHUH, YMO3aKIIOUEHNH IO aHAJIOTHH;

MIPOBOAMTH CAMOCTOATEIBHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHI
(npsiMble U OT MPOTHBHOTO), BHICTPAMBATh apryMEHTAalMIO, IPUBOAUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIbI;

BBHIOMpaTh CMOCOO pemnieHus YyuyeOHOW 3agauM  (CpaBHUBATh HECKOJBKO
BapUaHTOB pEIICHUS, BHIOMPATh HanboJee MOAXOIAIINN C YYETOM CaAMOCTOSTEIHHO
BbIJICTICHHBIX KPUTEPHUEB).



ba3oBble uccieaoBarebCKue 1eHCTBUA:

WCIOJB30BaTh BOIMPOCHl KaK HCCIEIOBATEIbCKUM HMHCTPYMEHT [O3HAHUS,
dbopMynrpoBaTh BOIIPOCHI, bukcupytomme IPOTHUBOPEYHE, npo0iemy,
yCTaHaBJIMBATh UCKOMOE U JIaHHOE, (DOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO
MO3UIUI0, MHEHUE;

MPOBOAUTH CAMOCTOSITENIBHO CIIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEAOBAHUE 110
YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTH4YeCKOro OO0BEKTa, SBJICHUSA, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMu, SIBJICHUSIMH, TIPOILIECCAMU;

CaMOCTOSTENbHO (OPMYIHPOBAaTh OOOOIIEHUS M BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOTO  HAOJIONIEHMs,  HCCIICIOBAHMS,  OLIEHMBAaTh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IMPOLECCAa, a TaKXKe BbIABUTATh
NPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora c nndopmanueii:

BBIABJIATh JAePUUUTH MHGOpPMAIIUU, JaHHBIX, HEOOXOIUMBIX I OTBETa Ha
BOIIPOC U JJIsI PEILICHUS 3a/1auu;

BBIOMpATh WH(OPMAIUIO U3 HMCTOYHUKOB PA3JIMYHBIX THUIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(GOPMAIINIO PA3TUYHBIX BUJIOB U (POopM
MIPEeICTABIICHHUS;

CTPYKTypHUpOBaTh HWH(OpMaIMIO, MPEACTaBIAThL €€ B pa3IMYHbIX (opMmax,
WJUTIOCTPUPOBATH IpapUuecKy;

OIICHUBATh HaJIEXKHOCTh uHbopmau o CaMOCTOSITEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbIE YHHBEpPCAIbHbIE Y4eOHbIE AeHCTBUS

OoO1enue:

BOCIIPUHUMATh U (DOPMYITUPOBATH CYX IACHUS B COOTBETCTBHH C YCIOBUSAMH U
LEeIsIMU OOLIEHUS, ICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U
IIMCHbEMCHHBIX TCKCTAaXx, J1aBaTb ITOSICHCHUA 110 XOJIy pCHIeHI/IH 3aJa4u,
KOMMCHTHUPOBATb HOJ'Iy‘-IGHHBIfI pGBYJ'II)TaT;

B XOJ€ OOCYXXIEeHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBlI,
HpO6J’ICMBI, pemaeMoﬁ 3aJa4M, BBICKA3bIBATh NJACHU, HAIICJIICHHBIC HA IIOUCK peH_ICHI/ISI,
COITIOCTABJIAATH CBOU Cy)K)IGHI/ISI C CY)KJIGHI/IHMI/I ﬂpyrI/IX y‘IaCTHI/IKOB Juaiiora,
oOHapyXUBaTh pa3IM4YMe U CXOJACTBO MO3UIMH, B KOPPEKTHOH Qopme
dbopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;

HpeI[CTaBJIHTI) pGSYJ'IBTaTI)I peIHeHI/IH 3agayu, BKCHepI/IMeHTa, HCCIIEAOBAHNA,
IIPOEKTa, CaMOCTOSATEIBHO BBIOMpaATh (oOpMaT BBICTYIUICHUS ¢ YYETOM 3ajad
IIPE3EHTAIM U OCOOCHHOCTEH ayIUTOPHH.



PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3aJlayd, BbIOMpATh CIOCOO pelieHus: ¢
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOUM MH(OpMAITHH.

CaMOKOHTPOJIb, SJMOUMOHAIbHBII HHTEJJIEKT:

BJIaJICTh HABBIKAMHM MO3HABATEIILHOW peieKCUM KaK OCO3HAHUSI COBEPIIAEMBbIX
JNEUCTBUA W MBICIUTEIBHBIX IMPOILIECCOB, WX pE3YyJbTaTOB, BIAJIETh CIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI MIPOLIECCA U PEe3yJIbTaTa PEIICHUS MATEMaTUYECKOU
3a/1a4u;

MPEABUNIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTHb IMpPH PEIICHUU 3aJ1ayuu,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YJIbTAaTa IEIN U YCIOBUAM, OOBICHITH MPUUHHBI
JOCTUKEHUS WJIM HEAOCTHXKCHUSI PEe3yJbTAaTOB JACSATEILHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLICHKY PUOOPETEHHOMY OIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

NOHMMATh W HCMOJb30BaTh IMPEUMYIIECTBA KOMAHIHONW M WHAUBUIYaTbHOMN
paboThI IPU pPEIEHNH YU4eOHBIX 3a/1a4, TPUHUMATH 11€7Tb COBMECTHOMN JECSTEIBLHOCTH,
MJIAHUPOBAaTh OpraHU3aIlMI0 COBMECTHOW pabOThl, pacmnpenensitTb BUAbI PpadoT,
JIOTOBApUBATHCS, OOCYX JaTh MPOLECC U pe3ylbTar padboThl, 0000IIaTh MHEHHS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYMNMNOBBIX (opMax padboThl (0OCyxkaeHHs, 0OOMEH MHEHUI,
«MO3TOBBIE MITYPMBI» U UHBIE), BBIMOJHATH CBOIO YaCTh pabOThl U KOOPJUHUPOBATH
CBOU JICUCTBUSA C APYTUMHU YJICHAMHU KOMaH/bl, OLICHUBATh Kau€CTBO CBOETO BKJIAJa B
o0mui  OPOAYKT MO  KpUTepusiM,  CHOpPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aUMOJICUCTBHUSI.

NPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce oOy4aromMiics TMOJYYUT CJICTYIOIINAE
peAMETHbIE pe3yJbTaThl MO OTAEIBHBIM TeMaM paboueld mporpaMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayajla MaTeMaTUYeCKOT0 aHaTN3ay:

Yucia v BbIYUCTICHUSA:

CBOOOJTHO OTEPUPOBATh TOHATUAMH: PAIMOHATBHOE YHCIIO, OeCKOHEeYHas
nepuoguyeckas  JIpoOb, TMPOLEHTHI, HUPPALMOHATIBLHOE  YHUCIO, MHOXKECTBa
PAlMOHAIIBHBIX U JIEMCTBUTEIIBHBIX YUCET, MOIYJIb JEHCTBUTEIBHOTO YUCIA;

MPUMEHSATH IPOOU U TIPOIICHTHI JIs1 PEIICHUsI MPUKIIATHBIX 3a/1a4 U3 Pa3TINIHBIX
OTpAacJIe 3HAHUW U PEAIbHOU KU3HU;



MPUMEHSTh NPUONMKEHHBIC BBHIYMCICHUS, MpPaBUia OKPYIJICHUS, TPUKUAKY U
OLICHKY PE3yJbTaTa BbIUYNCICHNN;

CBOOOZIHO ONEpUPOBATH TIOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeseM,
UCIOJIb30BaTh MOAXOAAIIYI0 (OpMY 3alUMCH JIEUCTBUTEIBHBIX YUCEN JUIS PEIICHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOZIHO OMEpUpPOBaTH MOHATHEM: apu(METUYECKUl KOPEeHb HaTypajJbHOU
CTEIICHH;

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM IOKa3aTeNIEM;

CBOOOZIHO OIEpUpOBaTh MOHATHSAMM: Jorapudm dYucia, JECATUYHBIE U
HaTypaJbHbIE JIOTAPUPMBL;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC
YHUCJIOBOTO apI'yMEHTa;

OIIEPUPOBATh MOHATUSAMM: APKCUHYC, APKKOCHHYC W AapKTAHIE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH TMOHATUSIMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHU-CIIEICTBYUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh PpAa3JIMYHbIE METOAbl PpELICHUs pallOHAJIbHBIX U  JAPOOHO-
pPAalMOHAJIBHBIX YPAaBHEHUM, MPUMEHATh METOJ HWHTEPBAIOB JUIA  PELICHUS
HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATHUAMM: MHOTOYJIEH OT OJHOM NEPEeMEHHOM,
MHOTOUJIEH C LEeJIbIMU KO3 (pUIIMEeHTaMU, KOPHU MHOIOUWIEHA, IPUMEHSTH JCJICHUE
MHOI'OYJIEHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3sy u teopemy Buera s
pelIeHns 3a1ay;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEUHBIX YPABHEHUMN, MaTPHULIA,
ONpENEIUTENIb MATpULBl 2 X 2 M €ro IeOMETPUYECKHUN CMBICI, HCIIOIb30BaTh
CBOMCTBa OIpeAenuTenss 2 X 2§ BBIYHACIEHUS €ro 3HA4YeHUs, MPUMEHSTH
ONPENEIIUTENIN U1 PELICHUS CHUCTEMBbI JIMHEHWHBIX YPAaBHEHHUM, MOJEIMPOBATH
peanbHbIle CUTyallMd C TIOMOIIBIO CHUCTEMBI JIMHEWHBIX YPAaBHEHUM, HCCIEAOBATh
IIOCTPOCHHBIE MOJENH C MOMOIIBI0 MATPHUI] U ONPEACTUTENEH, UHTEPIPETUPOBATD
IIOJIyYEHHBIA pe3yJIbTaT;

WCIIOJIh30BaTh CBOMCTBA JIEHCTBUM C KOpPHSAMH IS TIpeoOpa3oBaHUs
BBIPAKCHUM;

BBINIOJIHATH MPE00OpPa30BaHMS YMCIOBBIX BBIPAKEHUM, COAEp AIIMX CTENEHU C
pPalMOHAIIBHBIM [TOKA3aTEeIIEM;

MCIIOJIb30BaTh CBOMCTBA JorapudmMoB Juisi mpeoOpa3zoBaHus JOrapuGMUIECKUX
BBIPAKCHN;



CBOOOZHO OMEpPUPOBATh MOHATHSIMH: HPpPALMOHAIbHBIC, TOKAa3aTENbHbIE U
jgorapuMHUUECKUe ypaBHEHUS, HAXOJUTh WX PEIICHUS C MOMOIIBI0 PABHOCUIIBHBIX
NEPEXO00B UM OCYIIECTBIISISI TPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKHE (OPMYIbI ISl MPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOZIHO  OMEpUpPOBAaTh TMOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMble  (QOpMYNBl  JJiE  PEUICHHS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICNIUPOBaTh pealbHblE€ CHUTyallMM Ha S3bIKe aireOpbl, COCTaBIAThH
BBIDAKCHMS, YpPaBHEHMS, HEPAaBEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BATh
MTOCTPOEHHBIE MOJIEIH C UCIIOJIb30BAHUEM alllaparta aareOphl.

DOyHKUUM U rpaduku:

CBOOOJIHO OIEpPUPOBaTh MOHATUAMU: (PYHKLHMS, CHOCOOBI 3afaHusl (PYHKIHH,
B3aMMHO OoOpaTHbIe QYHKIHMU, KOMIO3UIUs GYyHKIUN, rpaduK GYHKIIMH, BBITOIHSITH
aJIeMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (HYHKIIHIA;

CBOOOJHO OIEPUPOBATh MOHATHSAMHU: OOJACTh OMNPEIEICHUS U MHOXECTBO
3HaYeHUN PYHKIMU, HYJIU QYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOZIHO ONEpUPOBaTh MNOHATUAMM: UETHBIE W HEYETHbIE (PYHKIIHH,
MEePUOINYECKHE (DYHKIIMU, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (YHKIMHM, HauOoJblllee W HaUMEHbIIee 3HayeHue (QYHKIUM Ha
MIPOMEKYTKE;

CcBOOOZIHO OMNEpUpPOBaTh MOHATUSMH: CTENeHHass (QYHKUHUS C HATypaJbHBIM U
LEJIBIM TIOKa3aTesieM, rpauk CTerneHHOW (YHKUMM C HaTypaldbHBIM M LEIbIM
nokasareneM, rpaduk KOpHS N-OoM CTeNeHW Kak (yHKUUU OOpaTHOW CTENEHU C
HaTypaJibHbIM MOKa3aTeeM;

ONEepUpPOBaTh MOHATUSIMM: JIMHEWHas, KBaJpaTHUYHas U JpOOHO-TUHEHHAs
(YHKIIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOCHHUE UX TPaPUKOB;

CcBOOOZHO OINEpUpOBaTh MOHATUSMHU: TOKa3zaTeNlbHAass U Jorapudmuueckas
¢yHKUMK, MX CBOWMCTBAa W TrpaduKHU, HCHONB30BaTh WX TpaduKu A peleHus
YpPaBHEHUN;

CBOOOZIHO OMNEpUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
oTpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YMCIOBOTO apryMEHTa;

UCTIONb30BaTh rpaduku  (QyHKIUHA JJISI  WCCIENOBAaHMS  MPOIECCOB U
3aBUCUMOCTEI TMpHU PELICHUH 3aJad U3 JIPYTUX Y4YEOHBIX MPEIMETOB U peajbHOU
KU3HU, BBIPAXKATh POPMYIIaMH 3aBUCUMOCTU MEXIY BEIMUYUHAMU;

Havana mareMaTH4ecKOro aHaJIu3a:

CBOOOZHO OMEpPUpPOBaTh MOHATHSAMH: apupMeTHUecKass U TeOMEeTpUYEecKas
nporpeccusi, 0ECKOHEYHO YyOBIBAIOIIAsi F€OMETPUYECKasl MPOTrpeccusi, JTUHEHUHBIN U



AKCIIOHEHITUATLHBIN POCT, (opMyIia CIIOKHBIX MPOIICHTOB, UMETh MPEACTABICHHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCHM JJIsi PEHICHHS pealbHbIX 3a7a4 MPUKIATHOTO
XapaKkTepa;

CBOOOZIHO OMEpUPOBATh MOHSATHUSIMU: MOCIEAOBATEIBLHOCTh, CIOCOOBI 3a/aHus
MOCIICIOBATEILHOCTEH, MOHOTOHHBIE M OTPAaHUYCHHBIE TMOCIEAOBATEIHHOCTH,
MOHUMATh OCHOBBI 3apOXK/ICHUSI MaTEMaTHYECKOTO aHau3a KaK aHajan3a OECKOHEYHO
MaJlbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: HEMPEPBhIBHbIE (DYHKIMHM, TOUYKH pa3pbiBa
rpaduka QyHKINH, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJHO OIEPUPOBATh IMOHATHEM: (YHKIIUS, HEMPEPHhIBHAs HAa OTpPE3Ke,
IPUMEHSITh CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 3a]1a4;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: TIEpBasi U BTOpas MPOU3BOAHBIC (DYHKIIUH,
KacareiibHas K rpaduky QyHKIINY;

BBIYUCIISITh MPOW3BOAHBIC CYMMBI, TPOW3BEACHUS, YACTHOTO W KOMITO3UIIAA
IBYX (DyHKITHH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHI;

UCIIOJIb30BaTh TE€OMETPUUYECKUN W (PU3UYECKHM CMBICT TPOU3BOJHON ISt
penieHus 3aaad.

MHoKecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: MHOYKECTBO, OTIEpaIliy HaJl MHOYKECTBAMH;

HCITOJIh30BaTh TEOPETUKO-MHOYKECTBEHHBIN armapaT IS OMHUCAaHUS pPeabHbIX
IIPOLIECCOB U SIBIICHUM, TIPH PEIICHUU 3a]1a4 U3 APYTUX yU4eOHBIX MPEIMETOB;

CBOOOJTHO OIEpUPOBATh TOHATUSIMU: OIPEACIICHUe, TeopeMa, YpaBHEHUE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTHUECKOTO OOBEKTa, JOKA3aTeIbCTBO, PaBHOCHUIIBHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kJjacce oOyYarOmIMiiCs TOJYYHUT CIEAYIOIINE
IpPEeIMETHbIE pe3yJbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpamMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayajla MaTeMaTUYeCKOT0 aHaAITN3ay:

Yucji1a ¥ BBIYUCTICHUSA:

CcBOOOHO OMEpPUPOBATH MOHITUSIMH: HATYpaTbHOE U IEJ0€ YHCIIO0, MHOXKECTBA
HaTypalbHBIX W IEJBIX YUCEN, MCIOJIb30BaTh MPU3HAKU JEIUMOCTH IIEJbIX YHUCE,
HOJl u HOK HaTypanbHBIX 4uceNl Uil pelieHus 3adad, NPUMEHSATH AJITOPUTM
EBxnuna;

CBOOOJTHO ONEPUPOBATH IMOHATHEM OCTaTKa 1O MOJYJI0, 3aIliChIBATh
HaTypaJbHBIC YMCJIa B Pa3IMYHBIX IO3UIIMOHHBIX CHCTEMaX CUUCIICHMS;

CBOOOJHO OMEpPUPOBATh TMOHATHUSAMH: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMIUIEKCHBIX YHCEN, TPEJCTaBIATh KOMIUICKCHBIE YHCJIa B alreOpandeckoud W
TPUTOHOMETPUUYECKON (PopMme, BBINOJHATH apu(METUUECKHE OINepaluud ¢ HUMU U
U300paXkaTh Ha KOOPJIMHATHOM MIOCKOCTH.



YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO OMEpPUpPOBATh MOHATHSIMH: HPpPALMOHAIbHBIC, TOKAa3aTENbHbIE U
Jorapu(pMHUUECKUe HEPABEHCTBA, HAXOJUTh UX PELICHUS C MOMOIIBIO PABHOCHIIBHBIX
IEPEXOOB;

OCYULIECTBJIATH OTOOP KOPHEN MTPU PELIEHUU TPUTOHOMETPUUYECKOTO YPABHEHMUS;

CBOOOZIHO  OMEpUPOBATH TMOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble  (QOpMYNBl  JJiE  PEUICHHS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOZIHO ONEpPUPOBATH MOHATUSMU: CUCTEMA U COBOKYNHOCTh YPaBHEHUU U
HEPaBEHCTB, PAaBHOCWJIbHBIE CHCTEMBl U CHUCTEMBI-CIEICTBUS, HaXOAUTh PEIICHUS
CUCTEMBbl M COBOKYNHOCTEW palMOHAIbHBIX, UPPALUOHAIBHBIX, MOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUHN U HEPABEHCTB;

pelaTh palMoHAIbHbIE, HPPALUOHAIIBHBIE, [TOKA3aTEIbHbIE, JIOTApU(PMUUECKHIE
U TPUTOHOMETPUYECKHE YPAaBHEHHMS W HEPABEHCTBA, COJAECPXKAILME MOIYJIH H
napameTpsbl;

MPUMEHSATh IrpapUUYecKue METOMAbl ISl pElICHUs YPAaBHEHUN U HEPABEHCTB, a
TAK)K€ 3a/1a4 C apaMeTpaMu;

MOJICIMPOBaTh pEaJbHBIE CHUTyallMM Ha $3bIKE aireOpbl, COCTABIATH
BBIPDO)KECHMS, YpPAaBHEHMs, HEPABEHCTBA M MX CHCTEMBbI IO YCJOBHUIO 3aJayH,
UCCJIE0BaTh IOCTPOCHHBIE MOJIETM C HCIOJb30BaHHWEM arapaTta ajureopsl,
MHTEPIPETUPOBATH NOJYYECHHBIN PE3YJIbTAT.

DYyHKIUU U TPAPUKH:

CTPOUTh TpaUKU KOMIO3MLIMKA (PYHKIHH C TOMOUIbI 3JIEMEHTapHOIro
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIMU JABYX (DYHKIIMIA;

CTPOUTH F€OMETPUYECKHE 00pa3bl YpaBHEHUN U HEPABEHCTB HA KOOPAMHATHOU
IUIOCKOCTH;

CcBOOO/IHO ONEPUPOBATh MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

OPUMEHATh (PYHKIMM JJII  MOJACIMPOBAHUA M MCCIEAOBAHUS peaTbHbBIX
IIPOLIECCOB.

Hauvana maremaTH4eckoro anajausa:

MCIIOJIb30BaTh MPOU3BOAHYIO ISl MCClIeJOBaHUS (DYHKIIMKA HA MOHOTOHHOCTh U
IKCTPEMYMBI;

HAXOJUTh HauOoJblllee W HAaUMEHbIIee 3HAYCHUS (DYHKIMU HEIpPEephIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUISI HAXOXKJEHUS HAWIY4YIlIero pelieHus B
MPUKJIAAHBIX, B TOM YHUCJIE COLHAIBHO-I)KOHOMHYECKUX, 3a7a4ax, A ONPEACICHHS
CKOPOCTH U YCKOpPEHUS Ipoliecca, 3aJaHHOTo (popMyson nim rpaduxkom;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: TIEPBOOOpa3Hasi, ONpeeAEHHBI HHTETPAI,
HaxXOJIUTh TMEPBOOOpA3HBIC AJIEMEHTAPHBIX (YHKIUNA W BBIYUCISITH MHTETpPAil IO
dbopmyne Herorona-JleliOHuia;

HAXOJHTh IJIOMIAN TUIOCKUX GUTYP U 00BEMBI TEJT ¢ TTIOMOIIBIO MHTETpaa;

MMETh TMPEJCTaBICHUE O MaTEeMaTHYECKOM MOJCIUPOBAHUN Ha TIPUMEPE
coctaBieHus nudhepeHITnaTbHBIX YPAaBHCHHUI;

pemarh TPUKIAIHBIE 3a7add, B TOM YHCJE COIHUAIBbHO-DKOHOMHYECKOTO H
GU3NIECKOTO XapaKTepa, CpeACTBAMH MaTEMAaTHIECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne KoandecTBouacos
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TpUroHOMETPUYECKUEBBIPAK

http://school-collection.edu.ru/ bubnuoreka
HOK

22 1

€HUS U YPaBHECHUS https://m.edsoo.ru/http://festival. 1september.ru/
articles/
http://school-collection.edu.ru/ bubanoreka

IlocenoBaTenbHOCTHY U 10 1 IHOK

MPOrpeECCUm https://m.edsoo.ru/http://festival. 1september.ru/
articles/
http://school-collection.edu.ru/ bubanoreka

HenpepriBHBIEQ YHKITHH. 20 | ITOK
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articles/
http://school-collection.edu.ru/ bubanoreka
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CHCTeMaTH3alUsI3HaHUN https://m.edsoo.ru/http://festival.1september.ru/
articles/
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11 KJIACC

Ne KoaundecTBouacoB
HaumeHoBaHuepasaea JJeKTpoHHbIE (HU(POBHIE)
n/ Bcer  KonrtpoabHbiepado IIpakTnuyeckunepado
OB U TeMIIPOIrPaMMbl oOpa3oBaTe/ibHbIepecypChl
I 0 ThI ThI
" http://school-collection.edu.ru/ Bubmrorexa
ccieaoBaHue 10K
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YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

Marematuka: ajiredpa 1 HayaJla MaTeMaTUYECKOro aHalln3a, reoMeTpus. Anredpa
¥ Hayaja MareMmarudeckoro ananmsa. 10-11 kimacchl: 6a30BbIN U YIITyOJICHHBIN
ypoBuu: yueonuk / [II.A. Anumos, FO.M. Komnsirun, M.B. Tkauéna [u ap.]. - 11-¢

u3., crep. - Mockaa : [Ipocsenienue, 2023. - 463, [1].

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Metoauueckue pekomenaanun(asropsl H.E.®enopora, M.B.Tkauesa)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

* http://window.edu.ru/ DnekTpoHHas OMOIMOTEKa yUEOHMKOB U METOIMUECKUX
MaTepuasoB

* http://www.math.ru Marepuansl mo matematuke B EnquHo# KoJmekmmm

(G pOBBIX 00pa30BaTENIbHBIX PECYPCOB

* http://www.bymath.net ['azeta «Matemaruka» U3znarensckoro noma «llepsoe
CEHTSIOps»

* http://www.uztest.ru 3agauu 1Mo reoMmeTpuu: HHPOPMAITMOHHO-TIOUCKOBAS
cucrema

* http://www.problems.ru KomnbiorepHas MaTeMaThKa B IIKOJIC

* http://school.msu.ru Marematuxka. [lIkona. byaymee. Cailt yuurens



marematuku A.B. [lleBkuHa

* http://www.etudes.ru MaTtematuueckoe oOpa3oBaHue: MPOILIOE U HACTOSIIIEE.
HMuTepHeTOMOIMOTEKA 10 METOAMKE TIPEIOIaBaHUsI MaTEMATHKH

* http://www.exponenta.ru [Topran Allmath.ru — Bcs maremaTuka B oJlHOM
MecTe

* http://www.allmath.ru [Ipuxmnagnas maTemaTuka: CipaBOYHUK MaTEMaTHUYECKHX
dbopMyI1, MPUMEPHI U 33/1a91 C PEIICHUSIMU

* http://math.rusolymp.ru 3agauyHuk aJisi IOJATOTOBKU K OJIUMITHAIAM T10
MaTeMaTHKe

* http://tasks.ceemat.ru 3annmarenbHast MmaTeMaTuka — OJIMMIIUAIBI, UTPHI,
KOHKYPCHI 10 MaTEMAaTHKE JIJISl TITKOJIbHIUKOB

* http://www.math-on-line.com Marematnyeckue omuMIAaabl s MKOJILHUKOB
* http://www.olimpiada.ru MaTemaTnueckrue oTMMIUAABI U OJUMITHATHBIC

3aJa4u
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