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IHHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma mo Kypcy «Aunredpa M Havajga MaTeMaTHYECKOro aHaln3a» pa3paboTaHa Ha
OCHOBE:
— @epepalbHOTO TOCYJApCTBEHHOTO 00pa30BAaTENBHOTO CTaHAApTa CpPEAHEro OOIIero
o0Opa3oBaHUs, YTBEpXKICHHOro mnpukazoM MwunHoOpHayku Poccum ot 17.05.2012 Ne 413
(c U3MEHEHUSIMU U JJOTIOJTHEHUSMN ),
— DepgepanbHOl  00pa3oBaTeIbHONM  MPOrpaMMbl  CpemHEro  olmiero  oOpa3oBaHMS,
YTBEpXKACHHONM npukazoM MuHnpocsemenuss Poccun or 18.05.2023r. Ne 371
(c U3MEHEHUSIMU U JJOTIOJTHEHUSMN ),
— Tlonoxenuss «O paboueld nporpamMMe y4eOHOTO MpeaMeTa, Kypca TOCyIapCTBEHHOTO

Oro/DKETHOTO 0011Ie00pa3oBaTesibHOro yupexkaeHus et Ne 373 MoOCKOBCKOTO paiioHa
Cankr-ITerepOypra « 9KOHOMUYECKHI JTUTICIY.

Hacrosimias paGouast mporpamma SIBJISIETCS COCTaBHOW YacThI0 OCHOBHOM 00pa3oBaTebHON
nporpaMmel  cpenHero obmiero oOpaszoBanuss ['bBOY nmuneit Ne 373 MockoBckoro paiioHa
Cankr-IlerepOypra (comepikareabHBIA pa3aen).

VYueOHbIll Kypc «AnreOpa W Hadajla MATEeMaTHYECKOTO aHAN3a» SBISICTCS OJHUM W3
Haun0oJiee 3HaYUMBIX B IIPOrpaMMe CPeAHEro oouiero oopazoBaHusl, IOCKOJIbKY, C OJHOM CTOPOHBI,
OH o0ecreyrBaeT MHCTPYMEHTAJIbHYIO 0a3y AJIs U3y4eHUsl BCEX €CTECTBEHHOHAYUHBIX KYPCOB, a C
JPYroii CTOPOHBI, (POPMHUPYET JIOTHUECKOE M aOCTPAKTHOE MBIIUICHHE OOYYaIOIUXCs Ha YPOBHE,
HEO0OXOUMOM JJI1 OCBOEHHUSI MH(OpPMATUKH, OOIIECTBO3HAHUS, UCTOPUU, CIIOBECHOCTH U APYTUX
JUCIUIUIMH. B pamkax naHHOro y4yeOHOro Kypca oOy4aromiyecs OBJaJeBalOT YHHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOI HayKH, KOTOpas (OpMyIUpPyeT CBOU JOCTHIKEHHUS B MaTeMaTHUeCKoi popme.

VY4eOHbIN Kypc anreOpbl M Hayajd MaTeMaTHYECKOro aHaju3a 3aKia/blBaeT OCHOBY JUIS
YCIELIHOTO OBJIAJICHUS] 3aKOHAMU (PU3UKHU, XUMUH, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX TEHJICHIUHN
pPa3BUTHUSI DKOHOMHUKHM M OOIIECTBEHHOH »W3HU, MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BATh MX JUIS JalbHEHIIEro
o0pa3oBaHUs U B TOBCEIHEBHOW >KM3HU. OBnajeHue aOCTPAKTHBIMM M JIOTHUECKH CTPOIMMHU
KOHCTPYKIHUSMU anreOpsl M MaTeMaTHUYeCKOro aHaiu3a pa3BUBaeT YMEHUE HaxOJIuUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UICTUHHOCTb, JI0Ka3bIBaTh YTBEPXKIACHHS C TOMOUIbIO UHIYKIIUH U
paccyxaaTrb JIeAyKTUBHO, HCIOJb30BaTh OOOOLIEHME M KOHKPETHU3alUIo, abCTparupoBaHHUE U
aHaJIoTuIo0, GOpMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xonme wusyueHuss yueOHOro kypca «Auredbpa U Hayajla MaTeMaTHYECKOTO aHaIu3a»
oOydaromiuecss TOJy4YalOT HOBBIM OMNBIT pEHIeHHs] MPUKIAJAHBIX 3aJad, CaMOCTOSTEIbHOIO
IIOCTPOEHUs MaTEeMaTHYECKUX MOJCIIEH peajdbHbIX CUTyallUd, WHTEPIPETAUUU IIOTYyYEHHBIX
pELICHUH, 3HAKOMATCS C NPUMEPAaMHU MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B NPUPOJE, HAyKEe U
HCKYCCTBE, C BBIAAIOIIMMHUCA MATEMATHYECKUMU OTKPBITHSIMU U UX aBTOPaMH.

VY4eOHbIil Kypc 00s1ajaeT BOCIIUTATENIbHBIM MMOTEHIIMAIOM, KOTOPBIM pean3yeTcsl Kak depes
y4eOHbI MaTepuall, CroCcOOCTBYIOMMKA (HOPMUPOBAHHIO HAYYHOIO MHUPOBO33PEHHUS, TaK U depe3
crnenupuKy y4eOHOUN NesATeNbHOCTH, TpeOyroImeld MpOAOIKUTEIPHON KOHIICHTPAIIMH BHUMAHUS,
CaMOCTOSITEJIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 34 IIOJyYEHHBIN PE3YJIbTAT.

B ocHoBe MeTonuku oOydeHus anreOpe M HadajgaM MaTeMaTH4ECKOrO aHalIMu3a JIEKUT
NeSITeTbHOCTHBIN PUHLUT 00Y4EHUSI.

[TpuoputeTHBIMH HeJASIMM OOyueHHs! anrebpe m Hayanmam aHanmza B 10—11 kiaccax Ha
yrIIyONEHHOM YPOBHE MPOJIOKAIOT OCTaBAThCA:



dbopMHpOBaHHE  LEHTPAJIbHBIX  MAaTEMaTHYECKUX  MOHATUH  (YMCIO,  BEIMYMHA,
reoMeTpuueckas (urypa, mEpeMeHHas, BEpOSTHOCTb, (YHKIUSA, NPOU3BOJHAS, WHTErpan),
O6CCHC‘-II/IB3,IOH_II/IX NpEeCMCTBCHHOCT U  HEPCIHCKTUBHOCTHL MATCMATHUYCCKOI'O 06pa30BaH1/151
00y4Jaromuxcs;

MOJIBEICHNE OOYYAIOMIMXCSl HAa JOCTYIHOM JUII HHX YPOBHE K OCO3HAHHWIO B3aMMOCBSI3U
MaTeMaTHKHd M OKPYKAaIolIero MHpa, NMOHUMAHHWI0O MAaTeMAaTHKUA KaK YacTH OOIIeH KyIbTYpHI
YeJI0BEUECTBA;

pa3sBUTHE  HWHTCIUIGKTYaJbHBIX WM TBOPYECKHUX  CIIOCOOHOCTEH  OOydYarommxcs,
MI03HABATEILHOW aKTUBHOCTH, UCCIIEIOBATEIBCKIUX YMEHHH, KPUTUYHOCTH MBIIIJICHHS, HHTEpPEca K
W3YYCHUIO MAaTEMATHKU;

(dbopMupoBanre (yHKIIMOHATHHOW MAaTEMaTHYECKOW TPAMOTHOCTH: YMEHHUS pPAacCIlO3HABATH
MAaTCMAaTUYCCKHUE ACIICKThI B PCAJIbHBIX JKU3HCHHBIX CUTYAlUAX U IMPU U3YUCHUU APYTHUX y‘-IC6HI)IX
IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMysIHpoBaTb HX Ha S3bIKE
MaTeMaTHKUd W CO3]]aBaTh MaTEMaTHYECKHE MOJICNU, MPHUMEHSITh OCBOCHHBI MaTeMaTHYCCKUH
ammapar JUisli PelICHUs MPAaKTHKO-OPHUEHTUPOBAHHBIX 3a]a4, WHTEPIPETHPOBATh U OICHUBATh
MIOJTyYCHHBIC PE3YJIbTATHI.

B crpykrype ydeOHOrO Kypca «AnredOpa W Hadala MaTeMaTHYECKOTO aHAJIHM3a» BBIICIICHBI
CIICYIOIINE COJCPIKATSIEHO-METOANYECKHE JIMHUK: «Yucna W BBIYHCICHUS», «DYHKIUU U
rpaduxuy, «YpaBHEHUS U HepaBeHCTBay, «Hauama mMaremaTudeckoro aHanuza», «MHOXeCTBa U
Joruka». Bce ocHOBHBIE coepKaTebHO-METOANYECKUE TUHUU U3YYalOTCS Ha MPOTSHKEHUU JBYX
JeT o0y4ueHHUs Ha ypOBHE CpeIlHEero 00Iiero oopa3oBaHUs, €CTECTBEHHO JOMOJNHAS APYT Apyra u
MOCTEIICHHO HACHIMASCh HOBBIMH TEeMaMH W pasjenamu. J[aHHBIM y4eOHBIA Kypc SBISETCS
WHTETPATUBHBIM, TOCKOJIBbKY OOBEOMHSET B cebe coaepKaHHe HECKOJIBKUX MaTeMaTHYeCKUX
JTUCIUIIMH, TaKUX Kak anre0pa, TPUTOHOMETPHS, MaTeMaTHYeCKH aHaln3, TEOpPHs MHOXKECTB,
MaTeMaTHuecKasi Jioruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIajeBarOT Bcé Ooiee
OIMPOKAM  MaTeMaTHYeCKHM  amlmapaToM, Y HHX I[OCIEAOBAaTeIbHO  (QOpMHUpYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTHh MAaTEMaTHYECKYI0 MOENb PEallbHOM CUTYalluu, MPUMEHSTh
3HaHMS, TIOJIyYEHHbIE TPU U3YUYEHUH Yy4eOHOro Kypca, HJs PpEeHIeHUS CaMOCTOSITENBHO
chopMyTUpOBAaHHON MaTEMaTHYECKOM 3a7ja4H, a 3aTe€M HHTEPIPETUPOBATH CBOM OTBET.

CopepxaTebHO-MeTOInYecKast JIMHAS «Uuciia ¥ BBIYHCICHUS» 3aBepiraeT (OpMHUPOBAHHE
HABBIKOB HCIIOIB30BaHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOe OBLJI0O HA4aTo Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Ha ypoBHe cpemnero oobumiero oOpa3oBaHus 0co00oe BHUMAHHE YACTSAETCS
(OPMUPOBAHHUIO HABHIKOB PAI[MOHATBHBIX BBIYHCICHUH, BKIFOUAIONUX B Ce0s HMCIOIH30BaHUE
pa3auYHbIX (HOpM 3amUCH YWCIa, YMEHHE JelaTh NPUKHUIKY, BBINOTHATH HPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHWBATh YHCIIOBBIC BBIPAXKEHHUS, paboOTaTh C MaTeMaTHUYECKMMH KOHCTAHTaMHU.
MHoecTBa HATypaJbHBIX, IENbIX, PAIMOHATBHBIX W JEHCTBUTENBHBIX YHCEN JOMOJHSIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4YHCENl. B KakJIoM W3 OTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIE €My crenu(puYeckue 3aJadyd W OIlepaluu: JAeJCHHe HaIelo, OIEePHpPOBAHNE
OCTaTKaMH Ha MHOYKECTBE IIENIBIX YHCEN, OCOOBbIe CBOWMCTBA pAIlMOHATIBHBIX M UPPAIMOHATHHBIX
qrcen, apuMETHYECKHE OIlepalui, a TaKXKe HW3BJICUCHHE KOPHS HATypalbHOW CTEINEHH Ha
MHOKECTBE KOMIUJIEKCHBIX uucel. bmaromaps mocieqoBaTeIbHOMY —pacIIMpPeHHIO  Kpyra
HCIIOJIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMH UX MPUMEHEHHUS JJIsl PEHICHUS PA3IMYHBIX
3anad popMupyeTcs MpeCTaBICHHE O €MHCTBE MATEMATHKU KaK HAYKHU U €€ PO B TIOCTPOCHUU
MoOJIeJIe pealbHOTO MHpPA, IMUPOKO UCIIONIB3YIOTCS 0000IIEHIE M KOHKPETU3AIIHS.



Jluaus «YpaBHEHHS W HEPABEHCTBA» pPEATM3yeTCs Ha NPOTHKECHUM BCEro OOydeHHs Ha
YPOBHE CpeaHero oomero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm pasaene [Iporpammsl
IPEIYCMOTPEHO pEIlIeHHEe COOTBETCTBYIOIIMX 3ahad. B pesynbrare oOydwaromumecs: OBJaJeBalOT
pa3sIMYHBIMM ~ METOJAMH  DPELIEHUS  PAalMOHAIBHBIX, HPPALMOHAIBHBIX, IOKa3aTENbHBIX,
JOTapu(PMHUUECKUX M TPUTOHOMETPUUECKUX ypPaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad,
coxepxamux mnapamerpsl. IlosydeHHBIE yMEHHsS MIMPOKO HCIIOIB3YIOTCS IIPU HCCIIEIOBAHUU
(GyHKLIUH € MOMOILBIO NPOU3BOAHOM, MPU PELIeHUH NMPUKIAAHBIX 3a/ad M 3a/1a4 Ha HAXOXJECHUE
HauOOJBIIMX M HAaUMEHbUIMX 3HaueHU (QyHkuuu. /laHHas coiep:karesbHas JMHUS BKIIOYAeT B
ce0s Takxke (QOpPMHpPOBAHHME YMEHHUH BBINOJMHATH pacu€Tsl O (opmysaMm, mpeoOpa3oBaHUsS
paloOHaIbHBIX, MUPPALUOHAIBHBIX M TPUTOHOMETPUUECKHMX BBIPAKEHUMN, a TAaK)KE BBIPAXKECHUH,
coJepXaluX CTeNeHn U Jorapudmel. biarogaps u3yueHHro anreOpandyeckoro marepuaia
OPOMCXOOUT  JajbHEiIlee pa3BUTHE  AITOPUTMHUECKOT0O M aOCTPAKTHOIO  MBIIUIEHUS
oOyyaromuxcs, (GOPMHUPYIOTCSI HABBIKM AEIYKTUBHBIX pacCyKICHHUH, pabOTbl C CHUMBOJbHBIMU
(dopMamu, IMpenCTaBICHUS 3aKOHOMEPHOCTEM M 3aBUCHUMOCTEH B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npemnaraer 3¢p¢GEeKTUBHbIE HHCTPYMEHTHI U PEIICHHUS MPAKTHUYECKHX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopnepxxatenbHo-MeToanyeckass JUHUA «DyHKIMM W TrpapUKU» TECHO IEperieTaeTcs ¢
JPYTMMHU JIMHUSIMU y4€OHOI'O Kypca, IMOCKOJIBKY B KaKOM-TO CMBICIIE 3a7a€T MOCIIE10BaTEIbHOCTD
U3YYCHUS  Marepuana. VI3ydeHWe  CTCNICHHOW, IIOKa3aTeNbHOH, JIOrapu(MHUYECKOH U
TPUTOHOMETPUUYECKUX (PYHKIUI, UX CBOWCTB U IpadUKOB, HCIIOJIb30BaHUE (PYHKLUUN JUIsl pEeLIeHUs
3a7iay U3 JAPYrux y4eOHBIX MPEIMETOB U PEaJbHON KHU3HH TECHO CBS3aHO KaK ¢ MaTeMaTHYeCKUM
AQHAJIN30M, TaK U C PELIEHUEM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM 60bIIOoe BHUMaHUE yAEIsIeTCs
(GOpMHUPOBAHNIO YMEHHUS BBIpaXaTh (POpPMYJIaMU 3aBUCUMOCTU MEXIY Pa3IUYHbIMU BEITUYMHAMU,
UCCIIeIoBaTh MOMy4YeHHble (DYHKIMM, CTPOUTh MX rpadukd. Marepuan 3Toil cojepiKaTenbHOM
JMHUM HAlleJIEH Ha pa3BUTHE YMEHHUI M HAaBBIKOB, MTO3BOJISIIOIIMX BBIpaXKaTh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B pa3IuM4HON (opme: aHanUTUYECKOM, rpaduueckoil n cioBecHol. Ero msydenue
CIOCOOCTBYET Pa3BUTHIO QJITOPUTMHYECKOTO MBIIUICHUS, CHOCOOHOCTH K OOOOIICHHIO W
KOHKPETH3al[1H, UCII0JIb30BAHUIO aHATIOT .

CopnepxarenpHas nuHuA «Hauama MaTremMaTM4ecKOro aHain3a» IO3BOJISET CYIIECTBEHHO
pacIIUpUTh KPYr Kak MaTeMAaTUYECKUX, TaK M MPUKIATHBIX 3a/1a4, JOCTYMHBIX 00y4YaroUIMMCs, TaK
KaK y HHUX MOSBJISIETCS BO3MOXKHOCTb CTPOUTH T'pa(PUKU CIOXKHBIX (YHKIMHA, ONpeneisTh HX
HauOOJbIINE W HAUMEHBIINE 3HAYCHMs, BBIUYMCIATH IUIOMAAN (GUTYp U OOBEMBI Tel, HaXOIUTh
CKOPOCTM U YCKOpEeHMs IporeccoB. JlaHHas cozaepkareiabHas JIMHHAS OTKPBIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHHSI MaTEMAaTHUYECKNX MOJEIEH pealbHbIX CUTYallMi, MO3BOJISIET HAXOJINUTh
Haujaydllee pelIeHHEe B NPHUKIAJAHBIX, B TOM YHCIE COIUAIbHO-3KOHOMMYECKHUX, 3aJa4ax.
3HaKOMCTBO C OCHOBAMH MAaTEMaTHUYECKOT0 aHaliMu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(GopMaTbHO-JIOTHYECKOT0 U KPEaTHBHOTO MBIIUICHUS, (POPMUPOBAHHUIO YMEHMH pacro3HaBaTh
MPOSIBJIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TEXHMKE W HcKyccTBe. OOywaromiuecss y3HaIOT O
BBIIAIONIMXCSl pe3yjIbTaTax, MOJYyYEHHBIX B XOJI€ Pa3BUTUS MaTeMaTHUKH KaKk HayKd, U 00 HX
aBTOpax.

CopnepxaTenbHO-MeToANYeCKast TUHUSA «MHOXKECTBA U JIOTUKa» BKIIOYAET B CeOsl DJIEMEHTHI
TEOpPUU MHOXECTB W MAaTE€MaTH4YECKOW JIOTMKH. TeOpeTHMKO-MHOXKECTBEHHBIE IIPEICTaBICHUS
IPOHU3BIBAIOT BECh KypC IIKOJIbHOM MaTEeMAaTUKU M NpeJUlaraloT Haubosiee YHUBEPCAIbHBIN SI3BIK,
OOBEIMHAIOMNN BCE pas3ieibl MaTeMaTHKW U e€ MPUIOXKEHWH, OHM CBS3BIBAIOT pa3HbIC
MaTeMaTUYECKUE AUCLUIUIMHBI M UX MPWIOKEHHUS B enuHoe uneinoe. [loaToMy BaxkHO 1aTh
BO3MOXHOCTh OOY4YalolEMycCsi TIOHUMaTh TEOPETUKO-MHOXECTBEHHBIH SI3bIK COBPEMEHHOMU
MaTEMAaTUKU M UCIOJb30BaTh €T0 U1 BBIPAXKEHUS CBOUX MBICIEH. /[pyruM Ba)KHBIM IPU3HAKOM
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MaTEeMAaTHKU KaK HAayKH CIIeyeT IPU3HATH CBOWMCTBEHHYIO €i CTPOrOCTh OOOCHOBAaHHWHA U
CJI€IOBaHKME ONpPEAENEHHBIM MPABWIAM IOCTPOCHHUS JOKA3aTeNIbCTB. 3HAKOMCTBO C 3JEMEHTaMHU
MaTeMaTUYeCKON JIOTUKU CHOCOOCTBYET pPAa3BUTHUIO JIOTHYECKOrO MBIIUICHUS OOy4arouuxcs,
MO3BOJIIET UM CTPOUTH CBOU PACCYXKJIEHUS Ha OCHOBE JIOTMUECKHUX MpaBui, (GOpMHpPYeT HaBBIKU
KPUTUYECKOT'O MBIIIUICHHUS.

B yuebHOM Kypce «Anredpa u Havaima MaTeMaTUYECKOTO aHAIN3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTHUYECKOT0 MOJIETUPOBAHUS, KOTOPBIE MPU3BAHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO HABBHIKOB
MOCTPOCHUS MOJIEJIel peabHbIX CUTYaIlUil, UCCIeIOBAaHUS 3TUX MOJENeH C MOMOUIBIO anmapara
anredpbl 1 MaTEMaTUYECKOT0 aHAlIM3a, HHTEPIPETALMU MTOJYY€HHBIX pe3ybTaToB. Takue 3aJaHus
BIUIETEHBI B KXK/IbIM U3 Pa3/IeJiOB MPOrpaMMbl, TOCKOJIbKY BECh MaTepual Y4eOHOr0 Kypca IUPOKO
UCIIOJIB3YETCS I PEIIeHUsl MPUKIAAHBIX 3a1ad. [Ipu permeHun peanbHbIX MPAKTHYECKUX 3ajad
oOydaromuecss  pa3BUBAIOT  HAOMIONATENBHOCTh, YMEHHE  HaxXOIUTh  3aKOHOMEpPHOCTH,
abcTparupoBarbCsi, HUCIONB30BaTh AaHAIOTHIO, 0000IATh M KOHKPETH3UPOBATH MPOOIEMY.
JlesTenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB PEIICHUS TNPUKIAJAHBIX 3a7ad OpraHu3yeTrcs B
nporiecce H3y4eHUs BCEX TeM yU4eOHOTO Kypca «Anredpa 1 Hayaja MaTeMaTHYeCKOTO aHaIH3ay.

Ha usydenne yuebHOro xypca «Anrebpa M Hayana MaTeMaTUYECKOTO aHajIn3a» OTBOIUTCS
272 gaca: B 10 ximacce — 136 yacoB (4 yaca B HeAeno), B 11 kimacce — 136 yacoB (4 yaca B HE/IEIIO).

YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O [TPOLECCA
OBA3ATEJIbHBIE YYEGHBIE MATEPUAJIBI JIJIS1 YUHEHUKA

* MaremaTtuka. Anrebpa M Hauyasa Maremathyeckoro asammsa, 10 kmacc/ Mep3mak AT,
Homuporckuit JI.A., Tlomskor B.M.; mon penakumeit Ilomomsckoro B.E., O6mectBo c
OrpaHMuYeHHOW oOTBeTcTBeHHOCThIO M3natenbckuii nentp «BEHTAHA-I'PA®»; AxunonepHoe
obuiectBo «M3narenscTBO «lIpocBemienue»

* Maremaruka. Anrebpa W Hayajia MareMarhuyeckoro anamuza, 11 wmacc/ Mepsnsik AT,
Homuposckuit J[.A., TlomskoB B.M.; mon penakuueit Ilomonsckoro B.E., OOGmectBo ¢
orpaHuueHHOM orBercTBeHHOCThIO M3nmatenbckuii nentp «BEHTAHA-TPA®»; AxunonepHoe
00111eCTBO «M3paTenbeTBO «IIpocsemenne»



COJAEPKAHUE OBYYEHUA

10 KUIIACC

Yuciia 1 BBIYMCICHUSA

Panyonanenele uyucna. OOBIKHOBEHHBIE U JIECATHUYHBIE IPOOU, MPOLEHTHI, OECKOHEYHbIE
nepuonuieckue apoodu. [Ipumenenune npodeil M MPOIEHTOB Ui PEIIeHUs MPUKIAJHBIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIIEll 3HAHUI U PEaJbHOU KU3HU.

JelictBuTenpHble uucia. PanuoHanbHble M UppalMOHANIbHBIE 4YKclIa. ApupMeTHYecKue
ornepauuu C JCUCTBUTEIBHBIMH 4YHCIaMU. Moaynb JOEHCTBUTEIBHOTO YWCIA U €TI0 CBOMCTBA.
[TpuOnm>xEHHBIE BHIYMCIEHUS, IPABUJIa OKPYIJIEHUS, IPUKUAKA U OLICHKA Pe3y/bTaTa BEIUMCICHUM.

Crenenp ¢ menbiM mokaszareneMm. bunom Heiotona. Mcnonb3oBanue moaxonsmied (GpopMer
3alACU AEUCTBUTEIIBHBIX YUCEI Ul PEIIEHUS IPAKTUYECKUX 3a1a4d U IPEJCTABICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

CreneHp € palMOHAIBHBIM IIOKa3aTeJeM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapugm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHUCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHusI U HepaBeHCTBA

ToxnecTBa M  TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUSI U ypaBHEHUs-CIIeICTBUA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OcCHOBHBIE METOJIbl PEUICHUS] LENbIX M JAPOOHO-pAllMOHATIBHBIX YPAaBHEHUN W HEPaBEHCTB.
MHorowieHsl OT OJJHOW MEPEMEHHOM. [[eeHre MHOTO4YIeHa Ha MHOTOYJIEH ¢ OCTaTkoM. Teopema
besy. MHorounens! ¢ neisiMu kodddunrentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTENICHU U KOPHH.

UppanumonansHble ypaBHeHUs. OCHOBHbBIE METO/bI PELICHUS HPPAllMOHATIbHBIX YPaBHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEeIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEeILIEHUs JJorapu(pMUUECKUX YPAaBHECHHH.

OcHoBHBIE TpuroHomerpuueckue Gopmynsl. [IpeoOpazoBaHue TPUTOHOMETPUUECKHUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pewlenne cucrem JIMHEWHBIX YypaBHEHMM. Marpuna CHCTEMBI JIMHEHHBIX YPaBHEHUM.
Onpenenurens MaTpULbl 2X2, €ro reOMETPUUECKHI CMBICII U CBOMCTBA, BBIYMCIEHUE €70 3HAUECHNUS,
MPUMEHEHUE OIpeeTUTENs ISl PellieHNs CUCTEMbI JIMHEHHBIX ypaBHEHUN. Pemenne mpukiagHbIx
3a7a4 C TOMOUIBIO CHUCTEMBbl JIMHEWHBIX ypaBHEHUH. lcciemoBaHWe MNOCTPOSHHOW MOJEIH C
ITOMOILBIO MATPHIL U OIIPEIEIUTENEH.

ITocTtpoeHne MaTeMaTHYECKUX MOJIEIEM pPEaJbHOW CHUTyallMM C IOMOIIBIO ypaBHEHUH U
HepaBeHCTB. [IpuMeHeHNe ypaBHEHMI M HEPABEHCTB K PEILIEHUI0 MAaTeMaTHYECKHUX 3a1ad U 3a1ady
U3 pa3IMyuHbIX 00JacTel HayKU U peasibHOM JKU3HHU.

DyHKIUHN U TPaQUKH

Oynkuus, cnocoObl 3amaHus ¢(yHKIMUA. B3aumbHo oOpatsbie ¢yHkiuu. Kommosumms
¢ynkuuit. ['paduk pynkuun. DnemeHTapHble Ipeodpa3zoBaHus TpapuKoB PyHKITHIHA.

O6nactp ompeneneHruss U MHOXECTBO 3HadeHHN (QyHkiuu. Hymu ¢yskmuu. I[IpomexyTku
3HAKONOCTOAHCTBA. YETHble M Heu€THble (QyHkuuu. Ilepuoanueckue Qynkiuu. [IpomexyTku
MOHOTOHHOCTH (YHKIUH. MakCUMyMbl U MHUHUMYMBI (QyHKUuH. HanOonbpliee u HauMeHbIee
3HaYeHUs (PYHKIIMU Ha IPOMEKYTKE.

Jlunelinas, KBagpaTHdHas W APOOHO-TMHEHHAs (PYHKIIMU. DJIEMEHTApHOE HCCIICIOBAaHUE U
MOCTPOEHNE UX TPadUKOB.



CrenenHass (yHKIUS C HaTypajJbHBIM M IIeNbIM TOKa3zareneM. EE cBoiictBa u rpaduk.
CpoiictBa u rpaduk KOpHS Nn-0il cTeneHH Kak (PYHKIUH OOpaTHOW CTENEHU C HATYpaJbHBIM
IIOKa3aTeJIEeM.

[Toka3zarenbHas u jorapupmuueckas (GyHKIMH, UX cBoiicTBa W rpaduku. Mcnonb3oBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypaBHEHUH.

TpuroHomerpuyeckass OKpPY)KHOCTb, ONpEACICHHE  TPUTOHOMETPUYECKUX  (DYHKIHIA
YHCJIOBOT'O apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B peajibHBIX Ipolieccax U sBIEHUsAX. I'paduku peanbHbIX
3aBUCUMOCTEM.

Havyana maTeMaTH4eCKOro aHajIu3a

ITocnenoBaTeNbHOCTH, CIIOCOOBI 3amaHUs ITOCIEIOBATEIbLHOCTEH. MeTon MaTreMaTHYeCKOMN
UHAYKIMA. MOHOTOHHBIE M OIpaHUYEHHBIE I0CIEIO0BATEIBHOCTH. VCTOpUS BO3HUKHOBEHMS
MaTeMaTHYECKOro aHaJIM3a Kak aHaJln3a OECKOHEUYHO MaJIbIX.

Apudpmernueckas U reoMmeTrpuueckas — mporpeccud.  beckoHeuyHo — yObIBaroas
reomerpuueckas mporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH TI'€OMETPUYECKOH IPOrPECCHU.
JIuHENHbIN 1 SKCIIOHEHIMANIBHBIN pocT. Yucno e. @opMyiia ClI0KHBIX NPOLEHTOB. Mcnonb30Banne
IIPOrPECCUU ISl PELIEHMs] pEeaJIbHBIX 3a/1a4 MPUKJIIAJHOIO Xapakrepa.

HenpepeiBHble pyHKINMU U UX cBoiicTBa. Touku pa3pbiBa. ACUMITOTHI rpaduKOB (HyHKIUH.
CpoiicTBa (yHKIMI HENpPEpHIBHBIX Ha OTpe3Ke. MeTox MHTEpBaJOB JJsl PELICHHS HEPaBEHCTB.
[TpuMeHeHHe CBOWCTB HENIPEPBIBHBIX ()YHKLUHM JUIsl peLeHHs 3a1a4.

IlepBas u BTOpas npousBoaHble ¢yHKUMU. OrpenerneHue, TeOMETpUYECKUi U (GU3NIEeCKUi
CMBICI POM3BOAHON. Y paBHEHUE KacaTeIbHOM K rpaguKy QpyHKIMH.

[TpousBoaHble 3neMeHTapHBIX (QyHKIUN. [Ipon3BogHas cyMMBbl, IPOU3BENEHNUS, YACTHOTO U
KOMITO3ULIUHN (PYHKITUH.

MmuoxxecTBa H JIOTHKA

MHOXeCTBO, OIepalid HaJl MHOXECTBaMHU M HMX CcBoMcTBa. [uarpammbl Dinepa—Benna.
[IpuMeHeHrne TEeopeTUKO-MHOKECTBEHHOIO ammapaTa JUlsli OINWCAaHUS peajbHBbIX IMPOIECCOB U
SBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTUYECKOro 0OBbEKTa, CIEJICTBHE, JOKA3aTelIbCTBO,
PaBHOCHJIbHBIE YPAaBHEHHS.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypaneuble u nensle uucna. IIpumMeHeHne NpHU3HAKOB JAEIMMOCTH IENBIX YHCEll,
HauOonbImui obmuit aenutens (nanee — HOJl) u Haumensinee oOuiee kpatHoe (nanee — HOK),
OCTAaTKOB IO MOJYJIIO, allropuT™Ma EBKNIMIA 15 peleHns 3aa4 B LEJIbIX YUCIIAX.

KommuiekcHple umcna. AnreOpanueckas H — TpUTOHOMeTpuYeckas (OpMBI  3amucu
KOMILIEKCHOTO 4Hcia. ApudMeTHUeCKHue Omepanuu ¢ KOMIUIEKCHBIMU uuciaMu. M3o00paxeHue
KOMIUIEKCHBIX YMCEJ Ha KOOpAMHATHOM TuiockocTtu. Popmyna Myaspa. KopHu n-oil creneHu u3
KOMIUIEKCHOTO u4ucia. [IpuMeHeHHe KOMIUIEKCHBIX 4Yucel Ui pemeHus (U3HYecKux u
F€OMETPUYECKUX 3a1a4.

YpaBHeHHUS M HEPaABEHCTBA

Cucrtema U COBOKYITHOCTh YPAaBHEHMH W HEPABEHCTB. PaBHOCWIIbHBIE CUCTEMBI U CHUCTEMBbI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60Op KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHHH C TOMOIIBIO TPUTOHOMETPUUYECKOM
OKPYKHOCTH. PerieHne TpuroHoMeTpu4eCKuX HEPaBEeHCTB.

OcHOBHBIE METO/IbI PEILIEHHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIUOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METO/BI PEIIECHUS CUCTEM M COBOKYIHOCTEW PAallMOHAJIBHBIX, UPPALlMOHAIbHBIX,
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX YPaBHEHHIH.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHNEe ypaBHEHHUH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMATHUYECKUX 3aJa4 U 3a7ad
U3 PA3IUYHBIX 00JIaCTel HAYKU M PeajibHOM JKU3HU, HHTEPIIPETAIUS TTOTYYEHHBIX PE3yIbTaTOB.

DOyHKUUH U rPapuKu

I'papux xommnosunuun ¢yHkuui. I'eomerpuyeckre oOpa3bl ypaBHEHUH M HEpaBEHCTB Ha
KOOpPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue GyHKLINHU, UX CBOHCTBA U IpaUKH.

['padrueckue METObI pElICHUs] YpaBHEHUH M HEepaBeHCTB. | paduueckue METOABI peleHus
3a/1a4 ¢ IapaMeTPaMH.

Hcnonb3oBanue rpadukoB (yHKOUM Ui MCCIEAOBAaHUS IMPOLIECCOB M 3aBHCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT P PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTreMaTH4ecKoro aHajm3a

[IprumeHeHne TPOM3BOTHON K MCCIENOBAaHHUIO (PYHKIMI HA MOHOTOHHOCTH M 3KCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbLIEro 3HaYeHNH HeNTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[TpuMeHeHne MPOU3BOIHON JIUIsl HAXO0XKIEHUS HAWIYYILIEro PeleHus B IPUKIIAJAHbIX 3a/1a4ax,
JUTSL OTIPENIEJICHUS] CKOPOCTH U YCKOPEHHS MPoILiecca, 3aJaHHOT0 (GopMyItoil nitn rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. llepBooOpa3Hbie 3iIeMEHTaAPHBIX
¢bynkuuit. [IpaBuna HaxoX1€HUS IEPBOOOPA3HBIX.

WuTerpai. I'eomeTpudeckuil CMbICI MHTErpaia. BelunciieHue onpeneaéHHoro HHTerpaia Imo
dbopmyne Herotona-Jleitonua.

[IpumeHeHue wuHTErpaja A HAXO0XKJAEHUs Iulomaneil Imiockux ¢uryp u 00bEMOB
T€OMETPUYECKUX TEJI.

[Tpumepsl pemenunit auddepeHnranbHbIX ypaBHeHU. MareMaTHueckoe MOJEeNupOBaHHE
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU(PEepeHIINATbHBIX YPABHEHUH.

ITNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM  Mo3uLIMKM  OOyyarolmerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'O WJIEHAa POCCHUUCKOro O0OIecTBa, MPEJICTaBICHHE O MaTeMaTHYeCKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3JIUYHBIX CTPYKTYp, SIBICHUN, TMpOLENyp TpaKIaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI M JIpyroe), yMEHHe B3aUMOJEWCTBOBATH C COLUAIBHBIMA HHCTUTYTaMH B
COOTBETCTBUH € UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMSA:

c(OpPMHUPOBAHHOCTh POCCUNCKON TPpa’KIAHCKOW HIEHTUYHOCTH, YBaKEHUS K TMPOLLIOMY U
HACTOSILIIEMY POCCHMCKOM MAaTeMAaTHKH, LIECHHOCTHOE OTHOUICHHE K JOCTHIXKCHHUSAM POCCUHCKHUX
MAaTE€MaTUKOB U POCCUNCKOM MAaTEMaTUYECKOU LIKOJIbI, UCIIOJIb30BAHUE 3TUX JOCTUKEHUHN B IPYIUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUIICKOr0 Hapoa, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHsI, STUYECKOI0 IIOBEJICHHUs], CB3aHHOIO C IPAKTUYECKUM IIPUMEHEHUEM JTOCTUKEHUN HAYKU
U JIeATENIbHOCTBIO YYEHOT0, OCO3HAHHUE JTMYHOTO BKJIa/la B IOCTPOEHUE YCTOMYHUBOTO Oy IylIero;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :



ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOUAs 3CTETHUKY MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ady, pEIIeHHH, pacCyXICHHH, BOCHPUUMYHMBOCTb K MAaTEMaTHYECKHUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoro BOCIUTAHUSA:

c(OpPMHPOBAHHOCTh YMEHHSI IPUMEHITh MaTeMaTHUECKUE 3HAHUS B MHTEpPECax 3JI0POBOTO U
Oe3omacHoro obpasa >KU3HHU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3JI0POBBIO (3J0POBOE MUTAHUE,
cOanaHCUPOBAHHBIN PEXKUM 3aHATUI U OTIbIXA, peryisipHas (pundeckas akTUBHOCTD), (PU3HUECKOe
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESATENBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH TPYAOJIOOUS, MHTEPEC K Pa3IMYHBIM cdepam
npoeCCHOHATILHON JIEATENIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKOH M €€ MPHIOKEHHUSIMH, yMEHHUE
COBepIIaTh OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC )KU3HEHHbBIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MAaTeMaTH4YeCKOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO Ha
IPOTSKEHUM BCEH JKU3HU, TOTOBHOCTh K aKTMBHOMY YYacTHUIO B PEUICHUM MPAKTUYECKUX 33134
MaTE€MaTU4YeCKON HaIllPaBJICHHOCTH;

7) 3K0JIOTMYEeCKOr0 BOCIIUTAHUA:

c(OpPMUPOBAHHOCTh ~ SKOJIOTMUECKON  KYJIbTYpHl, [OHUMaHHE BIUSHHUS  COIHAIBHO-
DKOHOMHYECKHUX IIPOLECCOB HA COCTOSHUE TNPHUPOAHOM M COLUMAIBHOM Cpelbl, OCO3HAHME
r7100aTbHOTO XapaKTepa SKOJIOTUYECKUX MpoOJeM, OpUEHTAMsI Ha TPUMEHEHHUE MAaTeMaTHYeCKHX
3HAHUU AJIS pelIeHUs 3a7a4 B 00JIaCTU OKpY’Kalolllel cpeibl, INIaHUPOBAHUE MOCTYIKOB M OLICHKU
MX BO3MOXHBIX ITOCIIEICTBUM JIJIs1 OKPYXKAIOILLEH CPeIbl;

8) HeHHOCTH HAYYHOIO MO3HAHUSA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyK{ U OOILECTBEHHOM NMPaKTUKH, TOHUMaHHE MaTeMaTHYeCcKOi HayKH Kak c(ephl YelIoBeUecKOil
JESATENIBHOCTH, 3TAOB €€ Pa3BUTHUS U 3HAYMMOCTH AJIS Pa3BUTHUS LMBUIIN3ALUH, OBJIA/ICHUE SI3bIKOM
MaTeMaTUKd W MaTeMaTUYeCKOM KyJbTypoll Kak CpeICTBOM IIO3HaHHWS MHpa, TOTOBHOCTh
OCYIIECTBIIATH MMPOEKTHYIO U UCCIEN0BATENBCKYIO IESATEIBHOCTh HHINBHIYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI
ITo3naBaTebHbIE YHMBepPCcaJbHbIe YUeOHbIe AelicTBUS

ba3oBble 1oruyeckue geiicTBus:

BBISABIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
MOHATHUH, OTHOIIEHUHN MEXAy NOHATHAMH, (GOPMYIUPOBATH ONpPEeNeHHs TOHATHHA, yCTaHABINBATh
CYILIECTBEHHBIH MPU3HAK KJACcCU(PUKALMU, OCHOBAHUS IJsi OOOOIIEHHS M CPaBHEHMS, KPUTEPUU
MIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (OpMynHpoBaTh W NpeoOpa3oBBIBATH CYXKACHHS: YTBEPAUTENbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IUE, YCIOBHEIE;

BBISBIISITh MaTE€MaTUYeCKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M IPOTHUBOpeuYus: B (hakrax,
JAHHBIX, HAOMIOACHUSIX U YTBEPKACHUSX, IpeiaraTh KpUTEPUH Ui BBISIBICHUS 3aKOHOMEPHOCTEN
Y IPOTHBOPEYHIA;

JIeNIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W WHAYKTHBHBIX
YMO3aKJIOUYEHUH, YMO3aKIOUEHHI [0 aHAJIOTUH;

IPOBOJUTH CaMOCTOATENBHO J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKAECHUH (IIpsMBIE U OT
IPOTUBHOIO), BBICTPAaWBaThb APryMEHTAlMIO, IPHUBOAUTH TNPUMEPbl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KCHHS U BBIBOJIBI;

BBIOMPATh CHOCOO pelleHus: yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB pEILICHHUS,
BbIOMpAaTh HanOOJIEEe MOAXOASIIMH ¢ Y4ETOM CaMOCTOATENBHO BBIJEICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBareLCKUeE JeliCTBHSA:



HCIIONIb30BaTh BOIPOCH KaK HCCIEIOBATEIbCKUN MHCTPYMEHT IMO3HaHUS, (OPMYITHUPOBATH
BONPOCH, (UKCHPYIOIIME TPOTUBOpPEYHE, MpoOJieMy, YCTaHABIMBATh HCKOMOE W JaHHOE,
(bopMHpOBATH TUITOTE3Y, APTYMEHTHPOBATH CBOKO MMO3UIIHI0, MHCHHE;

NPOBOJUTh  CAMOCTOSTENIBHO  CIUIAHMPOBAaHHBIA  OKCIIEPHUMEHT,  HCCIEJAOBAaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOro OOBEKTa, SIBJICHUS, IPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEN MKy 00bEKTaMU, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (OPMYTHPOBATh OOOOIICHUST W BBIBOABI IO PE3yJbTaTaM IMPOBEIEHHOTO
HaOJIFO/ICHUS, UCCIICIOBAHMS, OICHUBATh JJOCTOBEPHOCTh TOJYYCHHBIX PE3YJIbTATOB, BBHIBOJIOB U
0000111eHMI;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKIKE BBIIBUTATh MPEAIOIIOKECHHS O €T0
pPa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISIBIISATh JIEQUIIMTHI MH(POPMAIIMH, JTaHHBIX, HCOOXOIUMBIX U OTBETa Ha BOIPOC W JJIS
pelICHHS 3a/1a4H;

BEIOMpaTh  HMH(DOpPMANMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB, aHAJIU3UPOBATH,
CHUCTEMATH3UpPOBaTh W  HWHTEPIPETHPOBATh WHQPOPMAIMIO pa3IMYHBIX BHIOB U (opMm
NPE/ICTABIICHHUS;

CTPYKTYpUPOBaTh HH(POPMAIIHIO, TIPEJCTABIATE €€ B Pa3IUYHBIX (opMax, HIUTFOCTPUPOBATH
rpaduvecKu;

OLICHUBATh HAAEKHOCTh MH(OPMAIIMH TTO CAMOCTOSATEIILHO C(HOPMYITUPOBAHHBIM KPUTCPHSIM.

KoMMyHuKATHBHBIE YHHBePCAIbHbIE YUeOHbIE TelCTBHUS

Oo0menue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYKICHHS B COOTBETCTBHHM C YCIOBUSMHU U IENSAMU
oOmIeHus], SICHO, TOYHO, TPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M MUCHBMEHHBIX
TEKCTaX, JaBaTh ITOACHCHUSA I10 XO}Iy pemeHI/m 3aJa4uu, KOMMGHTI/IpOBaTI) HOJ'IyLICHHblf/'I p€3YJ'II>TaT;

B XO0Jic OOCYXJCHHsS 3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYXTAeMOH TEMBbI, TPOOJIEMBI,
pemaeMoil 3a7aud, BBICKA3bIBaTh HJIEH, HAIlEIEHHBIE HA TMOWCK PEIICHHS, COMOCTaBISATH CBOU
CYXKICHHS C CYKISHUSMHU JAPYTUX YYaCTHUKOB AHANiora, OOHapyXKHUBaTh pa3iMdhe U CXOJACTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYITUPOBATH Pa3HOTIIACHS, CBOH BO3PAKEHUS;

HpeI[CTaBJ'ISITI) p€3y.]'II)TaTI)I pCHIeHI/ISI 3ajJa4uu, 3KCHepI/IMCHTa, HUCccCJIe10BaHusA, HpOGKTa,
CaMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHUS C YUETOM 3a/1ay MPe3eHTAlud U 0COOEHHOCTEH
ayJUTOPUH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanmusi:

COCTaBJIATh IUIAH, AITOPUTM peEIIEHUS 3aJaud, BBIOMpPATh CIOCOO pELIeHHS C Y4ETOM
UMEIOIMXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTUPOBAThH
BapHaHThI PEUIEHUH ¢ y4ETOM HOBOM MH(OPMALINU.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJJIEKT:

BJIAJICTh HAaBbIKAMH M03HABATEIbHON pe(IeKCHM KaK OCO3HAHUS COBEPIIAeMbIX JNEHCTBUH U
MBICIUTENBHBIX MPOLECCOB, UX PE3Yy/IbTAaTOB, BIAJETh CIIOCO0AMU CaMOIPOBEPKU, CAMOKOHTPOJIS
IIpoLecca U pe3yJibTaTa pelICHUs] MaTeMaTHYeCKON 3a/1a4H;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3aladd, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENbCTB, MAHHBIX, HANJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
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OIICHUBATh COOTBETCTBHE PE3yJbTaTa IeId U YCIOBHSIM, OOBSICHATh MPHUUHBI JOCTHKCHUS
WIH HEIOCTIKEHUS Pe3yldbTaTOB  JIEATEIbHOCTH, HAXOIUTh OMIMOKY, JaBaTh OIICHKY
nprOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITeJILHOCTh:

MOHMMATh W HWCIOJB30BaTh MPEUMYINECTBA KOMAHIHOW W WHAMBHIYAJILHOW pabOTHI MpU
pelieHny  y4eOHBIX 3aj]a4, NPUHUMATH I1eb COBMECTHOW JEATEIhHOCTH, IUIAHUPOBATH
OpraHu3allii0 COBMECTHOH pabOThl, pacmpelelisiTh BUABI pabOT, TOTOBAPUBATHCS, OOCYXIATh
npoIiece M pe3yabTaT paboThl, 0000IIATh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYHIOBBIX (opmax paboTwl (0OCyXIeHHS, OOMEH MHEHHH, «MO3TOBbBIC
HITYPMBD» ¥ UHBIC), BHIOIHITH CBOIO 9acTh pa0OThI M KOOPAMHUPOBATH CBOU JICUCTBHSI C APYTUMU
YJIeHAaMU KOMAaHJIbI, OIEHWBAaTh Ka4eCTBO CBOETO BKJIAJa B OOIMUN MPOIYKT IO KPUTCPHUSIM,
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonnmy oOyuenuss B 10 kJjacce oOyyarouiuiicss MOMYy4YUT CIEAYIOIIUE IPEIMETHBIC
pe3ynbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOro Kypca «Anrebpa M Hayaia
MaTEMaTUYECCKOr0 aHAJIN3a:

Yuciaa ¥ BLIYMCIEHUS

CBOOOJIHO ONEPUPOBATH TMOHATHUSAMH: PAIMOHAIBLHOE YHCIO, OCCKOHEUHAs IMEepUOIUYCCKast
JpoOb, MPOIEHTHI, HUPPALMOHATHLHOE YUCII0, MHOYKECTBA PAIIMOHAJIBHBIX U JICHCTBUTEIIBHBIX YHCE,
MOAYJb AEUCTBUTEIBHOTO YHACIIA;

MPUMEHATH JAPOOW W MPOIEHTHI ISl PEIICHHS MPUKIATHBIX 3a7a4 U3 PA3IUYHBIX OTpacien
3HAHUU U pEAIbHOM )KU3HH;

NPUMEHSTh NPUONDKEHHBIE BBIYMCICHUS, TpPaBUIa OKPYIJIEHUS, NPUKUIKY U OICHKY
pe3yJibTaTa BBIYUCICHHUI;

CBOOOJIHO ONEPHPOBATH TOHSITHEM: CTEMEHb C IIeJIbIM I[OKa3aTeleM, HCIO0JIb30BaTh
MOAXOANIYI0 (GopMy 3amucH JCUCTBUTENBHBIX YWCEN JJIS PEIICHUs MPaKTUYECKHX 3a1ad |
MIPEACTABICHUS JAHHBIX;

CBOOOJIHO OTIEpUPOBATH MOHATHEM: apU(METUUECKUI KOPEHb HATYPAJIbHOW CTEIICHU;

CBOOOJTHO OTIEPUPOBATH TOHATHEM: CTEMEHD C PAIMOHAILHBIM MTOKa3aTelieM;

CBOOOJHO OMEpUPOBATH MOHATHIMH: JIOTAapU(PM UHKCIA, JECATHYHbIE H HaTypalbHbIC
JorapuQMmBl;

CBOOOJIHO OTEPUPOBATH TMOHATHUSMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC YHCIOBOTO
apTryMEHTa;

OTIEPUPOBATH MOHATUAMHU: APKCHUHYC, APKKOCUHYC U apKTAHTEHC YUCIIOBOTO apryMEHTa.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATh MOHATUSMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PAaBHOCUJIbLHBIC
YpaBHEHUS U YPaBHEHUS-CIICICTBUS, pABHOCHJIbHBIE HEPABEHCTBA;

MPUMEHATh PAa3JIMYHbIE METOABl PEUIEHUS PAMOHATBHBIX H JAPOOHO-paIlMOHATBHBIX
ypaBHEHUH, TPUMEHATH METO/I UHTEPBAJIOB ISl PELICHUSI HEPABEHCTB;

CBOOOJHO OMEpPUPOBATh MOHATHSIMH: MHOTOWICH OT OJHOW IMEPEeMEHHON, MHOTOWIEH C
1eapMHA KodhpurreHTaMmu, KOpHA MHOTOWICHA, PUMEHSTH JISJICHUE MHOTOWICHA HA MHOTOWICH C
ocTaTkoMm, Teopemy besy u reopemy Buera s pemienus 3aaad;

CBOOOJHO  OMEpPHpPOBATh MOHATHSIMH: CHUCTEMa JIMHEWHBIX ypaBHEHUH, MaTpHIIa,
ONpeleuTeNb MaTpullbl 2 X 2 W ero TeOMETPUYECKUM CMBICH, MCIOJb30BaTh CBOMCTBA
onmpeaenauTens 2 X 2 Ay BBIYUCICHHUS €r0 3HAYCHHS, MPUMEHATh ONPEACTUTENN I PEIICHUs
CHUCTEMBbl JIMHEHHBIX YpPAaBHEHUW, MOJEIUPOBATh pEATbHBIE CHUTYallMd C TIOMOIIBIO CHCTEMBI
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JMHEWHBIX YpaBHEHUI, UCCIIE0BATh OCTPOCHHBIE MOJIEIH C MTOMOIIBIO MATPUIL U ONPEICTUTENCH,
UHTEPIPETHPOBATH MOJTYYEHHBIA PE3yNIbTaT;

UCIOJIb30BaTh CBOMCTBA JCHCTBUI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAKEHU;

BBIMOJHATh  MpPeoOpa3oBaHMsl  YUCIOBBIX  BBIPAXEHHM, COAEpXKalIUX  CTEHEHH C
palMOHATILHBIM ITOKa3aTelNeM;

UCTIOJIB30BaTh CBOMCTBA JIOTapu(pMOB IJIsi IpeoOpa3oBaHus JTorapu(hMUIECKUX BBIPAKECHUH;

CBOOOJHO OMEPUPOBATH MOHATUSIMU: UPPALMOHATILHBIC, [TIOKA3aTeIbHbIC U Jorapudmuueckre
YpaBHEHHUS, HAXOAUTh WX PEUICHHsS C MOMOIIBI0 PABHOCUJIBHBIX MEPEXOJO0B WU OCYIIECTBIISSA
MPOBEPKY KOPHEH;

OPUMEHSATh ~ OCHOBHBIE  TPUTOHOMETpUYECKHEe  (GOpMYNIbl i NpeoOpazoBaHUS
TPUTOHOMETPUUYECKUX BBIPAKEHHUIA;

CBOOOZHO ONEpUpPOBATh MOHSITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
Heo0XoauMbIe (HOPMYIIBI AJISl PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJICIIMPOBATh PEANbHBIE CUTYAIlUN Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA [0 YCJIOBUIO 3aJlaud, HCCIENOBaTh IOCTPOCHHBIE MOJICNHM C HCIOJIb30BAHUEM
amnmnapara ajireopsl.

DOyHKUUH U rpaduku:

CBOOOJTHO OIEPHPOBATh MNOHATHUAMH: (DYHKIMS, crnocoObl 3amaHust (QYHKIMH, B3aWMHO
oOparHbple (QyHKIMH, KOMOO3MIMA (QYHKIUH, rpaduk (yHKIWUH, BBHIIOIHATH DIIEMEHTApHBIC
npeoOpazoBanus rpaduKoB PyHKIINIA;

CBOOOZHO OMNEpUPOBATh MOHATHAMH: OO0JACTh OMpEIeNieHuss W MHOKECTBO 3HAUYCHUU
byHKIMY, HYTH QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPHUPOBATH MOHATHUSAMHU: YETHbIE W HEYETHBIC (DYHKIMH, TEPUOIMUECKUE
(GyHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMM, MAaKCUMyMbl M MHMHHUMYMbI (YHKILHUH,
HauOoJIbIlIee M HaUMEHblIlee 3HaUeHne (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OMNEPUPOBATh TOHATHSAMH: CTENEHHas (YHKIUS C HATYpajJbHBIM MW IENbIM
nokasaresem, rpaduk CTeNeHHON (YHKIIMY ¢ HaTypaJbHBIM U LIEJIBIM NoKa3areseM, rpaduk KOpHS
N-oif cTeneHu Kak (pyHKIMK 0OpaTHOM CTENEeHU C HaTYpaJbHBIM ITOKa3aTelIeM;

ONepUpOBaTh MOHATUSAMM: JIMHEWHas, KBaJpaTUyHas U JpoOHO-TUHEWHas (QYyHKLHUH,
BBITTOJTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJTHO OTIEPHPOBATH TOHATHIMH: TOKa3aTelbHas W Jorapudmudeckas (yHKIHHA, HX
CBO¥CTBA U IrpadMKH, UCIIOIB30BaTh UX IpadUKH JUIsl peIICHHs YPaBHEHMIA;

CBOOOJTHO OIEpPUPOBATH MOHATHUSAMM: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OIpeesieHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIIOBOTO apTyMEHTa;

UCTIONB30BaTh Tpapuku (GYHKIUH IS MCCIEMOBAHUS MPOIECCOB M 3aBUCHMOCTEH TIpH
pelIeHUH 3a/ad M3 APYruX Y4eOHBIX INPEIMETOB M PpeallbHOW >KU3HHU, BBIpaKaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BETUUYNHAMM;

Hauvana maTemaTnueckoro aHajamsa:

CBOOOZHO ONEpUPOBaTh MOHATUAMU: apupMeTHUecKass U TeOMeTpHuYecKas Mporpeccus,
OeckoHEeYHO YOBIBaroOIIasi reoMeTpUuyecKas MpPOTPEeccHsi, JUHEWHBIN U SKCIOHEHIMAIbHBIN POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh NIPECTABICHNUE O KOHCTAHTE;

HCII0JIb30BaTh MPOTPECCUU AJI PEIICHUS PeasIbHbIX 3a7a4 MPUKIIATHOTO XapaKTepa;

CBOOOJAHO  ONEepUpOBaTh  MOHATUSIMU:  IOCIENOBATEIBHOCTb,  CIIOCOOBI  3aJaHUA
MIOCJIEIOBATEIbHOCTEN, MOHOTOHHBIE U OTPaHUYEHHBIE IOCIEI0BATEIbHOCTH, TOHUMAaTh OCHOBBI
3apOKICHUS] MATEMAaTUYECKOTO aHaIN3a KaK aHan3a 0ECKOHEYHO MaJIbIX;
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CBOOOJHO OIEPHPOBATH MOHATHAMM: HEMpPEpbIBHbIC (DYHKIMHM, TOYKH paspbiBa rpaduxa
(byHKLIMH, aCUMIOTOTHI Tpaduka QyHKIHH;

CBOOOZHO OIEpUpPOBATh MOHATHEM: (YHKIMS, HENpephlBHAs Ha OTpPE3Ke, MPHUMEHSTh
CBOMCTBA HEMIPEPHIBHBIX (QYHKIMI JJIsl PELICHUS 3a/1a4;

CBOOOJTHO OIEPUPOBATH MOHATUSAMU: MIEPBas M BTOpasi MPOU3BOAHBIC (PYHKIINHU, KacaTeIbHas
K rpaduKy QyHKIHIH;

BBIYHCIIATH IPOU3BOIHBIC CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMIO3HUIUH JBYX (YHKIUH,
3HATh POU3BO/IHBIC SJIEMEHTAPHBIX (QyHKINII;

UCTIONIb30BATh TEOMETPUUYECKUN U (PU3UUECKHUIA CMBICI ITPOM3BOIHOM ISl peIlIeHUs 3a/1a4.

MHokecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOYKECTBO, OTIEPAIIMU HaJl MHOKECTBAMH;

UCIIOJIb30BAaTh TEOPETHKO-MHOXKECTBEHHBIN amnmapar Ui ONUCAHUS PEANbHBIX MPOIECCOB U
SIBJICHUH, TIPU PEILICHUH 33]1a4 U3 IPYTHX YICOHBIX ITPEIMETOB;

CBOOOZHO ONEpUPOBAaTh TOHATUSAMH: OIPEICICHUE, TEOpeMa, YpaBHEHUE-CIEICTBUE,
CBOWCTBO MaTEMaTHYECKOTO 00BEKTA, TOKA3aTeIHCTBO, PABHOCHIIbHBIC YPABHEHHUSI M HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce oOyyaromiuiicss MOMY4YUT CHEAYIOIIME MpeIMeTHbIC
pe3yabTaThl MO OTHENBHBIM TeMaM paboueil mporpamMmbl y4eOHOTO Kypca «AnredOpa W Hadana
MaTEMaTUYECKOT0 aHAIIN3a:

Yucsia v BBIYUCICHUA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: HATYPAIbHOE U IIEJI0€ YHUCII0, MHOKECTBA HATYPaIbHBIX
U 1EJBIX YUCEJI, UCTOIb30BaTh MpU3HaKku aenuMocTH menbix yucen, HOJ m HOK naTypanbHbIX
YuCeN JIJIsl pelIeHus 3a7a4, IPUMEHATh anroputM EBkina;

CBOOOZHO OMEpPUPOBATH MOHATHEM OCTaTKa MO MOMYIIO, 3aIIUChIBATh HATypalbHbBIE YKCTa B
Pa3IMYHBIX MO3ULUOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJIHO OMEPUPOBATH TOHATHUSMU: KOMIUJIEKCHOE YHCIO M MHOMXECTBO KOMIUIEKCHBIX
YuCeN, MPEJCTaBIATh KOMIUIEKCHBIE YHCIIa B alredpanveckol W TPUTOHOMETpUYECKOH (opme,
BBITIOJTHATH apu(METHUYECKIE ONEpallii ¢ HUMH U U300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJIHO OTIEPHPOBATH MOHATUSIMU: UPPAIIMOHATIbHBIE, TTOKa3aTeNIbHBIC U JIOTapUPMUIECKre
HEPaBEHCTBA, HAXOUTh UX PEIICHUSI C ITOMOIIBIO0 PABHOCHIHHBIX TIEPEXOOB;

OCYIIECTBIISITH OTOOP KOPHEW MPH PEIICHUH TPUTOHOMETPUIECKOTO YPaBHEHNUS,

CBOOOZAHO OMEpUPOBATH TOHSATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, MPUMEHATH
He0OXoauMBbIe (POPMYIIBI IS PEIICHUSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTNEPHPOBATH TOHITHSAMHU: CHUCTEMa W COBOKYITHOCTh YPaBHEHWW W HEPABEHCTB,
PaBHOCUJIbHBIE CHUCTEMBl U CHUCTEMBI-CIIE/ICTBHS, HAXOJUTh PEIICHUS] CUCTEMBbl U COBOKYIMHOCTEH
palroHaIbHBIX, UPPALMOHATBHBIX, TTOKA3aTENbHBIX U IOTapU(PMUIECKIX YpaBHEHUN 1 HEPABEHCTB;

pemarh  pamroHaNIbHBIE, HWpPpallMOHATIbHBIC, IOKAa3aTeNbHbIE, JIOTapUPMUUYECKUE U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEPIKAIINE MOTYJIA U TTapaMeTPhI;

MPUMEHSTh paduuecKkrue METOIbI ISl PelIeHUs] YpaBHEHU U HEPABEHCTB, a TaKKe 3a7ad C
napameTpamu;

MOJIEIMPOBATh PeabHbIE CUTYAIH Ha S3bIKE aNreOpbl, COCTABISATh BBIPAXKEHUS, YPAaBHEHUS,
HEpPaBEHCTBA W UX CHCTEMBbl IO YCJIOBHMIO 33Jlayd, MCCIEJOBaTh IOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAHUEM armapaTa anreOpbl, HHTEPIPETUPOBATh MOYUYEHHBIH Pe3yIbTaT.

DyHKIUHA U IPaPUKH:

CTpPOUTh TpaUKM KOMHO3UIMH (YHKIUN C TOMOIIBI0 3JIEMEHTAPHOTO HCCIIEAOBaHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHIA;

CTPOUTH T€OMETPUUECKIE 00pa3bl YpaBHEHUI 1 HEPABEHCTB HAa KOOPIAMHATHOMN TIOCKOCTH;
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CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPAUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

NPUMEHATH QYHKIMH 11 MOJCTUPOBAHUS U UCCIIEIOBAHUS PEANBbHBIX MPOLIECCOB.

Hauyajia MaTeMaTH4YeCKOro aHAIN3A:

UCTIONIb30BATh MPOU3BOHYIO [UIS HCCIEAOBaHUS (DYHKIIMH HA MOHOTOHHOCTD U 3KCTPEMYMBI;

HAXOJUTh HauOOJIbIIIee U HAUMEHbIIIee 3HaUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;

UCTIOJIb30BaTh MPOU3BOIHYIO Il HAXO0XKICHUS HAMITYUIIErO PEIIeHUs B PHUKIIAAHbBIX, B TOM
YHCIIe COUAIbHO-O9KOHOMUYECKUX, 33/1a4aX, /IS ONpPEAETICHUs CKOPOCTH M YCKOPEHHs Ipoliecca,
3alaHHOTO0 (POpMYJIOH MK rpaduKoM;

CBOOOIHO ONEPHPOBaTh MOHATUSMH: NEPBOOOpa3Hasi, ONpPEAEIEHHBIH HHTETpajl, HaXOIUTh
NepBOOOpa3HbIE 3JEMEHTAapHBIX (YHKIMA M BBIYUCIATH WHTEerpad mno ¢opmyne Hprorona-
JleriOauma;

HAaXOJUTh IJIOMIAN TUIOCKUX (PUTYP U 0OBEMBI T C TOMOIIBI0 HHTETPaa;

UMETh TPEJCTABICHHE O MAaTEeMaTHYECKOM MOJCIMPOBAHUU Ha IPHUMEpPE COCTaBIICHHS
muddepeHINATBLHBIX YPaBHEHHI,

pemaTh NPUKIATHBIE 33/a4d, B TOM YHCIE COLMATBHO-3KOHOMUYECKOTO M (DHU3HUYECKOTO
XapakTepa, CpeICTBAMH MaTeMaTH4eCKOro aHaIN3a.

NEPEYEHb (KOAUP®PUKATOP) IPOBEPSIEMBIX TPEBOBAHUI K PE3YJbLTATAM
OCBOEHHUSI OCHOBHOHM OBPA3OBATEJBLHON ITPOI'PAMMBI CPEJIHEIO
OBLIET'O OBPA3OBAHUA U DJIEMEHTOB COJAEPKAHUSA 110 MATEMATUKE

Jlis mpoBefieHHsT €IUHOTO TOCYJapCTBEHHOrO JK3aMeHa Mo MaremaTtuke (namee — EI'D mo
MaTeMaTHKe) UCIOJIb3yeTcsl nepedeHb (KoaudukaTtop) mpoBepseMblx TpeOOBaHUN K pe3yibTaTam
OCBOCHHSI OCHOBHOH 00pa3zoBaTeIbHON MPOrpaMMBI CPEAHETO OOMEero 00pa3oBaHMs M DIIEMEHTOB
COJIepKaHUSI.

IIposepsiembie Ha EI'D mo maremaTnke TpedGoBaHus K pe3yJibTaTaM 0CBOCHUsSI OCHOBHOM
o0pa3oBaTe/IbHOM IPOrPpaMMBbl CpeHero 001mero 00pa3oBaHus

Kox nposepsemoro [IpoBepsieMmbie TpeOOBaHUS K IPEIMETHBIM pPe3yIbTaTaM OCBOCHHUS
TpeOOBaHUs OCHOBHOM 00pa3oBaTeIbHON NMPOrpaMMBbl CpEAHEro 0011ero 00pa3oBaHus
1 Brnanenue MeTonaMu 10Ka3aTenbCTB, AITOPUTMAMHU PEILICHNUS 33/a4;

yMeHue GOpMYIHPOBAThH M OTIEPUPOBATH MOHATUSIMHE: OTIpE/ICTICHHE,
aKCHUOMa, TeopeMa, CJIeACTBHE, CBOMCTBO, MMPU3HAK, JI0Ka3aTeIbCTBO,
pPaBHOCHIIbHBIE ()OPMYITHPOBKH; IPAMEHSThH HX; YMEHHE ()OPMYITHPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKIACHNUE, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, UCTIOB30BaTh METOJT MATEMAaTHUECKOW MHTYKIIHH;
MPOBOJUTH JJOKa3aTeIbHbIE PACCYKICHUS IIPU PEIICHUH 3a/1a4, OLIEHUBATh
JIOTHYECKYIO TTPABUIILHOCTh PACCYKICHHUI; yMEHUE OTIEPUPOBATh
MOHATUSMH: MHOKECTBO, IIOIMHOKECTBO, ONEPAIIUN HAJl MHOKECTBAMU;
YMEHHUE HCITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH aImapaTt JiIsl OTICaHUs
pEaNbHBIX MTPOIIECCOB U SBJICHUH U MPH PELICHUH 33/1a4, B TOM YHCIIC U3
JPYruX yu4eOHbIX NPEAMETOB; YMEHUE ONEPUPOBATh MOHATUAMU: Tpad,
CBSI3HBIN rpad, IepeBo, UKI, Tpad) Ha IUIOCKOCTH; YMEHHUE 331aBaTh U
OIKCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; UCTIONIB30BaTh rpadbl MpH
peUIeHUH 3a1a4

2 YMeHune onepupoBaTh MOHATUSAMU: HATYPAJIbHOE YUCIIO, LIETI0€ YHCIIO,
CTEMNEHb C LEJIbIM MM0Ka3aTeIeM, KOPEHb HATYpaJIbHOW CTENEHHU, CTENEHb C
palroHaIbHBIM NTOKA3aTeNIeM, CTETIEHb C ICHCTBUTEIbHBIM OKA3aTENIEM,
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jorapudm yucnia, CHHYC, KOCUHYC M TaHT'€HC ITPOU3BOJILHOTO YUCIIA,
OCTaTOK MO MOJYJIIO, pallMOHAIILHOE YUCIIO, UPPALMOHATIEHOE YKCIIO,
MHO’KECTBA HaTYPaJIbHBIX, I[EJIbIX, PALIMOHAIIBHBIX, 1€HCTBUTEIbHBIX
YHCEJI; YMEHUE UCIIOIb30BATh MPU3HAKU JEIMMOCTH, HAUMEHbBIIINNA 001U
JIeNUTENh U HaMMeHbIIIee o01ee KkpaTHoe, aaroput™ EBkinuaa npu
pEIICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIUYHBIMU MO3UIITUOHHBIMUA CUCTEMAMHU
CUMCIICHUS; YMEHUE BBINOIHATH BBIYMCIIEHUE 3HAUCHUN U TIpeoOpa3oBaHuUs
BBIPQXXCHHH CO CTETICHSIMH U JIorapudMamu, mpeoOpa3zoBaHus IpOOHO
paloHaIbHBIX BBIPAXKEHUN; YMEHHUE OTIEPUPOBATH MOHITUSIMHU:
MOCIIE0BATEIHHOCTE, apu(MeTHIeCcKas IPOTPECCHs], FTEOMETpHUIECKast
nporpeccusi, 0eCKOHEYHO yObIBaIOIIas FreOMeTPUUECKas IPOrPeccusi;
YMEHHE 33]1aBaTh MOCIEA0BATEIIbHOCTH, B TOM YHCJIE C TTOMOIILIbIO
PEKYPPEHTHBIX (POPMYIT; yMEHHE ONIEPUPOBATH MOHATUSMU: KOMIUIEKCHOE
YKCJIO, CONPSKEHHBIE KOMIUJIEKCHBIE YHCIIa, MOIYJIb U apTyMEHT
KOMIUIEKCHOTO yHciia, popMa 3aluCU KOMILIEKCHBIX YHCell
(reomeTpuyeckasi, TPUrOHOMETPUYECKAs U anredpanyeckas); yMeTh
MIPOU3BOJIUTH apU(METHUECKHIE TEHCTBUS C KOMILIEKCHBIMH YUCIIAMU;
MPUBOAUTH IPUMEPHI UCIIOJIb30BAHUSI KOMIUIEKCHBIX YHUCEIT; OTIEPUPOBATH
MOHATUSAMU: MaTpula 2 X 2 u 3 X 3, onpeaeanuTesib MaTPUILbI,
T€OMETPUUYECKUM CMBICI ONPEICITUTEIIS

YMeHue onepupoBaTh MOHATUAMU: PALIMOHAIBHBIC, UPPALIMOHAIIBHEIE,
[I0Ka3aTelbHbIE, CTEIIEHHBIE, JJIOrapu(pMUUYECKUE, TPUTOHOMETPUUECKHE
YPaBHEHHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHHE ONIEPUPOBATH
MOHITUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IPe0Opa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPaBHEHUHN U HEPABEHCTB, PABHOCHUIIBHOCTD
YPaBHEHUH, HEPABEHCTB U CUCTEM; YMEHHE PEIIATh YPAaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C TIOMOIIBIO PAa3JIMYHBIX IPUEMOB; PEILIATh
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIaPAMETPOM; IIPUMEHSATH
YPaBHEHUs1, HEPABEHCTBA, UX CUCTEMBI JIJIS PELICHUS MATEMaTHYECKUX
3a]a4 ¥ 3a]1a4 U3 pa3IndHbIX 00JacTell HayKu U pealIbHOM JKU3HU

YMeHue oneprupoBaTh MOHATHAMHU: GYHKIHS, YeTHOCTh (PYHKIUH,
NePUOANYHOCTh (DYHKLIMU, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh
GbyHKLINH, SKCTpeMyM (QYHKIMH, HanOOJIbIlIee U HAaMEHbIIIee 3HAaUEHUS
(GYHKIIMHM Ha IPOMEXKYTKE, HEpepbIBHAS (PYHKIIMSA, aCUMITOTHI rpaduka
¢byHKIMY, IepBast ¥ BTOpas MPOU3BOIHAS (PYHKIUHU, FEOMETPUUECKUI U
¢buznyecKkuit CMbICI MPOU3BOIHOM, TEPBOOOPA3HAsL, OIPEIEIICHHBIH
MHTETpajl; yMEHNE HAXOIUTh aCUMIITOTHI rpadrka GyHKINUU; yMEHHE
BBIUHCIISATH POU3BOIHBIE CYMMBI, TPOU3BEIEHUS, YACTHOTO U KOMIIO3UINH
(byHKUNH, HAXOAUTh ypaBHEHUE KacaTelbHOH K rpaduky QyHKIUY;
YMEHHE HaXOUTh MPOU3BOIHbIE 3JIEMEHTAPHBIX (PYHKIIHI; yMEHHE
UCIIOJIb30BaTh MPOU3BOIHYIO JIUIsl UCCIIEIOBaHUS (PYHKIUH, HAXOAUTh
HauOOoJIbIINE U HAMMEHbIINE 3HaUeHUs QYHKIUN; CTPOUTH rpapUKu
MHOT'OYJIEHOB € UCIIOJIb30BAaHUEM allapaTa MATEMaTUYECKOTO aHAIN3a;
MPUMEHSTH IPOU3BOJIHYIO JIJIsl HAXOKJIEHUS! HAMJTYUIIIeTO PEIIeHUs B
NPUKIIAJHBIX, B TOM YHCJIE COLUATbHO-3KOHOMUYECKUX U (PU3NIECKUX
3aJjauax; HaXOAUTh IUIOLIAIU U 00BEMBI (PUTYp C TOMOILBIO HHTETPAJIa;
IPUBOJIUTH PUMEPBI MATEMATUYECKOTO MOJEIUPOBAHUS C TIOMOIIBIO
nudepeHIaIbHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: TpaduK GyHKINHU, 0OpaTHAs QyHKINSA,
KOMITO3HITHS QYHKIUM, TUHEHHAs QYHKIHS, KBaapaTHIHAs (PYyHKITUSA,
paunoHanbHas QYHKIMS, CTeTIeHHast (PyHKIHS, TPUTOHOMETPUYECKHE
GbyHKIIMH, 0OpaTHBIE TPUTOHOMETPUUYECKHE (PYHKITUHU, TTIOKA3aTeIIbHAS U
Jorapudmuyueckas QyHKIUN; YMEHUE CTPOUTh IpadUKH N3y4EHHBIX

15



(GYHKIMHA, BRITTOTHATE TPe0Opa3oBaHus rpadukoB (PyHKITHH, HCTIOIB30BaTh
rpaduKy A1 U3y4EeHUs MPOILIECCOB U 3aBUCUMOCTEMH, IIPU PEIICHUH 3a/1a4
U3 APYrux y4eOHBIX MPEIMETOB U 33/1a4 U3 PeallbHON JKU3HU; BBIPAKATh
q)OpMYHaMI/I 3aBUCUMOCTH MCKY BCIIMUMHAMU; UCII0JIb30BATh CBOICTBa U
rpaduKu GYHKIUH U pelIeHUs ypaBHEHUH, HEPABEHCTB | 32144 C
napaMeTpamu; H300pakaTh Ha KOOPJAWHATHON TIIOCKOCTH MHOXKECTBA
peleHNid ypaBHEHNH, HEPABEHCTB M UX CUCTEM

YMeHue penatb TEKCTOBBIE 3a/1a4 PA3HbBIX TUIIOB (B TOM YHUCJIE Ha
IPOLIEHTHI, JOJIM U YaCTH, HA JBH)KEHHUE, Pa0OTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 33/1a4H U3 00JaCTH YyIpaBiIeHUS TUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABIIATH BbIPAKEHUS, YPAaBHEHMsI, HEPABEHCTBA U MX
CUCTEMBI 110 YCIIOBHUIO 33[1a41, UCCIIEJOBATh IIOJIy4YEHHOE PELICHUE U
OLIEHUBATh MPABJIONOA0OHOCTh PE3YJIbTATOB; YMEHUE MOJEINPOBATh
peanbHbIe CUTYallMy Ha S3bIKE MATEMATUKH; COCTABIISATH BBIPAXKCHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIIOBUIO 3a1a4H, UCCIEA0BATh
IIOCTPOEHHBIE MOJIETIH C UCIOIb30BAaHUEM aIlapara aareopsl,
UHTEPIPETUPOBATH MTOIYYCHHBIN pe3yabTaT

YMeHue ornepupoBarh NOHATHIMU: CpeiHee apu(pMETUIECKOe, MEUaHa,
HauOoJIbIlIee U HAaMMEHbIIIee 3HAUCHHUs, pa3Max, AUCIIEPCHs], CTaHAApTHOE
OTKJIOHEHHE YHUCIIOBOTO HAbOpa; yMEeHUE U3BJIEKaTh, MHTEPIPETUPOBATH
uH(pOopMalIKIo, TPEJICTABICHHYIO B Ta0IMIaX, HA [UarpaMmmax, rpadukax,
OTPaXKaIOIIYI0 CBOWCTBA peajbHBIX MPOIIECCOB U SBJICHUI; IPEICTABIATD
MH(OPMALIKIO C TOMOIIBIO TAOIHI] U AUArpamMm; UCCIeI0BaTh
CTaTUCTUYECKUE JJAHHBIE, B TOM YHUCJIE C MPUMEHEHUEM TpadhuuecKux
METOJIOB U JIEKTPOHHBIX CPEACTB; rpa)MuecK UCCIeT0BATh COBMECTHBIE
HaOJIIOJICHUS C TOMOIIBIO TUarpaMM pacCerBaHUs U JTMHEHHOM perpeccun

YMeHue onepupoBaTh MOHATUAMU: CIIYYalHBIA OIBIT U CIIy4aliHOE
coOBITHE, BEPOATHOCTD CIy4aifHOTO COOBITHS; YMEHUE BBIUUCIISTD
BEPOSITHOCTH C UCIIOJIb30BaHHEM I'paueCKUX METOJI0B; MPUMEHSTh
(GOpMyIIbI CIIOKEHUSI U YMHOXKEHHUS BEPOSITHOCTEH, (popMyIty OJTHOM
BEPOSITHOCTH, opMyiny bepHyiin, koMOuHaTOpHbIE (haKThl U POPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; yMEHUE ONIEPUPOBATh
MOHATUSAMM: CIIydaliHas BEJIMUYHMHA, PACIIPEIEICHUE BEPOSITHOCTEM,
MaTEeMaTH4YeCKOe 0KUIAHNUE, TUCIIEPCUsS U CTAaHIAPTHOE OTKIOHEHHE
CIlydyaifHO! BEJIMYMHBI, (PYHKIIMU pacupeeNeHHUs U TUIOTHOCTU
PaBHOMEPHOT0, ITOKA3aTEIbHOTO U HOPMAJIBHOIO PACIIPENEICHUN; YMEHUE
UCIIOJIB30BaTh CBOMCTBA U3YYEHHBIX PACIIPENCIICHUN I PEILECHU 3a1a4;
3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIINX YUCEI, METO/bI BHIOOPOUYHBIX
UCCJIEI0BAHNM; YMEHHE IIPUBOIUTD IPUMEPBI IIPOSIBIICHUS 3aKOHA
OOJBIINX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX SBICHUSIX; YMEHHE
OIIEPUPOBATH MOHATUAMU: COYETAHUE, [IEPECTAHOBKA, YUCIIO COUETAHUN,
YHCIIO MepecTaHOBOK; OMHOM HbI0TOHA; yMeHue NpUMEHSTh
KOMOWHATOPHBIE (DaKThI U PACCYXIEHUS [T PEIICHU 3a]1a4; OLlEHUBATh
BEPOATHOCTH PEANIbHBIX COOBITUI; COCTABIISATH BEPOSATHOCTHYIO MOJIENb U
WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUAMU: TOYKA, MPsAMas, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JTyY, BEIMUMHA yIJia, IJIOCKUI YTroJl, AByTrpaHHbIN
YTOJI, TPEXTPAaHHBIN yroJl, CKPEIUBAIOIINECS IIPSAMBIE, TapAJIJICIIBHOCTD U
NEPIEHIUKYJIPHOCTD MPSIMBIX U IIJIOCKOCTEH, YTOJI MEXAY IPSIMBIMH, YOI
MEXY NPSMOM U IIIOCKOCTBIO, YTOJl MEXKY INIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKH 10 INIOCKOCTH, PACCTOSTHUE MEXAY IPSMBIMU, PACCTOSHUE MEKIY
IUIOCKOCTSIMHU; YMEHHUE MCIOIb30BaTh IPU PELICHUM 3a/1a4 U3yYCHHBIE
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(bakThl U TEOpEMBbI IIJITAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl 0ObEKTOB
OKPY’KaIOIIETO MUPA; CTPOUTH MAaTEMATUYECKUE MOJIENH C MTOMOIIIbIO
reOMETPUYECKUX MOHATUHN U BEIMYHH, PELIaTh CBSI3aHHbIE C HUMU
MPaKTUYECKHE 3a7a4u

10

VMeHHe oneprupoBaTh MOHITHAMHE: IUIOMAls GUTYpPBI, 00beM QUTYPHI,
MHOTI'Or'paHHUK, HpaBI/IHLHbe/'I MHOTI'OrpaHHUK, CCHCHHUEC MHOT'OI'paHHHKa,
Ky0, mapajiesenumne, mpusmMa, nupamuaa, Gurypa u moBepxHoCTh
BpallleHus, IWIUHIP, KOHYC, map, chepa, miomanb cepsl, miomaib
MOBEPXHOCTH MUPAMUJIBI, IPH3MBbI, KOHYCa, IUINHAPA, 00beM Ky0a,
MpAMOYTOJIbHOT'O IMapauICiICiuncaa, MupaMuibl, IPpU3Mbl, HUJIMHAPA,
KOHYCa, [1apa, pa3BepTKa MOBEPXHOCTH, CCUCHUS KOHYCA U IHIHH/PA,
napaJuiebHbIe OCH WJIM OCHOBAHHUIO, CEYCHHE 11apa, IIIOCKOCTb,
Kacaromiascs cepbl, IIHHIPA, KOHYCa; YMEHHE CTPOUTh CCUCHUE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPaHHUKH, (PUTYPHI M TOBEPXHOCTH
BPAIIICHUS, UX CEYCHHUS, B TOM YHCIIE C TOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHATH CBOWCTBA TEOMETPUIECKUX (PUTYDP, CAMOCTOSATEIBHO
(bOpMyITHPOBATH OMPEIeIICHHS H3y4aeMbIX (DUTYP, BBIIBUTATh THITOTE3bI O
CBOWCTBAaX M MPU3HAKAX T€OMETPHUECKUX (HUTYpP, 00OCHOBBIBATH UIIH
OIPOBEPraTh UX; yMEHHE MPOBOJUTH KJIACCUPHUKALNIO PUTYD TIO
Pa3JIMYHBIM ITPpHU3HAKaM, BBIIIOJIHATH HCO6XOI[I/IMI)IG JOIIOJIHUTCIIbHBIC
OCTPOCHHUSI

11

YMeHue onepupoBaTh MOHATHIMHU: ABMKEHHE B IPOCTPAHCTBE,
napajuielIbHbIA IEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, IpeoOpazoBaHue Nog00us, NoJ00HbIE (PUTYPBI; YMEHHE
pacrio3HaBaTh paBHbIE U IOJJOOHBIE (PUTYPBI, B TOM YHCIIE B IPUPO/IE,
HCKYCCTBE, apXUTEKTYpPE; UCTIOIH30BaTh T€OMETPUIECKHE OTHOIIECHHS TTPH
pEeLIeHUHN 3a/]a4; HaXOIUTh F€OMETPUYECKHE BETMUHUHBI (JJTMHA, YOI,
ioniaib, 00bEM) MU PELICHNUH 3a]1a4 U3 IPYTUX yUEOHBIX PEAMETOB U
U3 pealbHOM KU3HU; YMEHHUE BBIYUCIIATh FT€OMETPUUECKNE BETUUHUHBI
(uMHA, yTOoII, TIomab, 00beM, IJIOIAlb TTOBEPXHOCTH ), UCTIONIB3YS
U3y4eHHbIE (POPMYIIBI U METO/IbI, B TOM YHCIIE: TUIOIIAb TOBEPXHOCTH
MMpaMUIbI, TPU3MBI, KOHYCa, IUJIMHIPA, IJI0Mab chephl, 00beM Kyda,
IPSMOYTOJIBHOTO Mapajulesenumeia, MMpaMu/ibl, TPU3MBIL, IIUIHHPA,
KOHYCa, Il1apa; yMEHUE HaXOUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD

12

YMeHue OIICpHUPOBATH NOHATUAMU: IPAMOYI'OJIbHAsd CUCTEMA KOOPAHUHAT,
BCKTOP, KOOPAWHATHEI TOYKH, KOOPAWNHATEI BEKTOpPAa, CyMMa BEKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YMCJIO, PA3JIOKECHUEC BCKTOpPA 110 6a31/1cy,
CKaJIIPpHOC MPOU3BEACHUC, BEKTOPHOC IMMPOU3BCACHUC, YT'OJI MEXIY
BCKTOpaMu; YMCHHC UCIIOJIB30BATh BCKTOpHLIﬁ n KOOpI[HHB.THBIﬁ METOJ
JJI pCHICHU A TrCOMECTPHUICCKUX 3ada4 U 3aJia4 JPpYTUXxX yqe6HHx npeaAMCTOB

13

YMeHue BRIOUpaTh MOAXOAAIINNA METO JJIsl PEIIeHNUs 3a1a4H; TIOHUMaHHUe
3HAYUMOCTH MaTEMaTUKHU B U3yYEHUH MPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SBJICHU; YMEHHUE PACIIO3HABATH IPOSBICHUE 3aKOHOB
MaTE€MaTHKHU B UCKYCCTBE, YMEHUE IPUBOAUTH IPUMEPBI MATEMAaTHYECKUX
OTKPBITUM POCCUMCKON U MUPOBOM MaTeMAaTHYECKOW HAYKH

Ilepedyens 31eMeHTOB cofepkaHusi, NpoBepsieMbIX Ha EI'D mo MmatemaTtuke

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yuca ¥ BEIYHACIEHUS
1.1 Hatypanbablie u nensie yrcina. [[pu3Haky TeIMMOCTH EeNbIX YHCeT
1.2 Panmonanehbie uncna. OOBIKHOBEHHBIC U IECATHYHBIE TPOOH, TPOIICHTHI,

0eCKOHEUHbIE IEPHOTMUECKUE IPOOH
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Kon

IIpoBepsieMblil JJIEMEHT COJIePKAHUS

1.3 Apudmernieckuil KOpeHb HaTypaJbHON CTENEHH. C apUPMETUIECKUMU KOPHAMHU
HaTypaJbHOH CTENEeHU
14 Crenens c 1enbiM nokasareneM. CTeneHs ¢ paluoHaIbHBIM 1oka3areiaemM. CBoicTBa
CTENEeHU
1.5 CuHyc, KOCUHYC ¥ TAaHT€HC YUCJIOBOI'O apryMeHTa. APKCHUHYC, apKKOCHUHYC,
apKTaHI'€HC YUCIIOBOI'O apryMEHTa
1.6 Jlorapudm uncna. JlecaTH4UHbIE U HATYpaJIbHBIC JIOTAPH(PMBI
1.7 JlelicTBUTENbHBIE YUCIa. APH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEIbHBIMU YUCIAMH.
[TpubnuxeHHbIe BEIYUCIICHUS, TPABUIIA OKPYTIICHHSI, IPUKHUIKA M OIICHKA Pe3yJbTaTa
BBIYMCIICHUI
1.8 [IpeoOpaszoBanue BbIpaKEeHUN
1.9 KomruiekcHele yncia
2 YpaBHEHUs U HEPAaBEHCTBA
2.1 Ilenbie u 1pOOHO-paAIOHAIEHBIC YPABHEHUS
2.2 WppanmonansHble ypaBHEHUs
2.3 TpuroHnomerpruyeckue ypaBHEHUS
2.4 [Toka3zaTenpHbIE U JTOTapuPMHUECKIE YPAaBHEHHS
2.5 Ienbie u 1poOHO-pAIIMOHATILHBIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKUe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 | YpaBHeHHUs, HEpAaBEHCTBA M CUCTEMBI C TapaMeTpamMu
2.11 | Marpuna cucteMbl JINHEHHBIX ypaBHEHUH. ONpeIenTellb MaTPHIIBI
3 OyHKIMH U TpaduKH
3.1 OyHKkuMs, crnocoOs! 3ananus pyHkuuu. ['paduk pynknuu. BzanmMHuo oOpatHbie
¢ynkuuu. YetHsle 1 HeueTHble GyHKuuU. [leproanyeckue GyHKIMU
3.2 OO6nacTp ornpeneneHus: © MHOXKECTBO 3HaueHnH Gynkwn. Hym ¢pyHkmm.
[TpomexyTkH 3HaKONOCTOSAHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (DYHKITUH.
MaxkcuMyMBbl 1 MUHUMYMBI (yHKIIMHA. Hanbompiee 1 HanMeHbIIee 3HaueHNe
(YHKIIHMH Ha TPOMEXKYTKE
3.3 Crenennas ¢GyHKIUS ¢ HATYpaJbHBIM U IIEJIBIM TTOKa3aTeneM. Ee cBoiicTBa u rpaduk.
CBoiicTBa U rpadMK KOpHS N-0i CTeNeHn
3.4 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U rpaQuKu
3.5 ITokazarenbHas u norapudmuueckas QyHKIUHU, X CBOMCTBA U IrpadUKu
3.6 Touku pazpbiBa. AcuMnToTH rpadukoB GpyHkunit. CBoHCTBa (QYHKIIHMIHA, HEMPEPHIBHBIX
Ha OTpe3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs IOCIEOBATEIbHOCTEHN
3.8 Apudmerndaeckas u reomeTpudeckas mporpeccun. @opMyIia CIIOKHBIX MPOIEHTOB
4 Hauana MmaTeMaTH4ecKoro aHanmsa
4.1 ITpousBonnas ¢pyakimu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIHMHA
4.2 [IpumeHneHne mporu3BOIHON K HCCIeI0BaHUIO (YHKIUI HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxneHrne HanbombIero 1 HAaMMEHbIIEro 3Ha4eHus1 GyHKLINU Ha
OTpE3KE
4.3 IlepBooOpasnas. Murerpain
5 MHoXxecTBa 1 JIOTHKa
5.1 MHoKecTBO, oniepaluy HaJl MHOKecTBaMu. Jlnarpammel Ditsiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OmnucaresbHasi CTATUCTHUKA
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Kon

IIpoBepsieMblil JJIEMEHT COJIePKAHUS

6.2 BepositTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpaIleHUS
7.5 KoopauHats! 1 BEKTOPBI

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnuyecTBo yacos
Ne o/ HaumenoBaHue pa3ieioB U TeM NPOrpPaMMbl Beero KonTposbHbie
padoThbI
1 MHO0X€ECTBO IEUCTBUTEILHBIX YUCEN. 24 1
MHorounensl. PaninoHanbHble ypaBHEHUS U
HepaBeHCTBAa. CUCTEMBI JINHEUHBIX YPaBHEHUU
2 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
1IeJIBIM [TOKa3aTeIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaunoHajibHble YpaBHEHUS
4 IToka3zarenbHas pynkius. [TokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudmuueckas pynkuus. Jlorapupmuueckue 18 1
YpaBHEHHS
6 TpuroHomeTpuyeckue BoIpa)KEHUs U ypaBHEHUS 22 1
7 [TocnenoBaTenbHOCTH M POTPECCUN 10 1
8 HenpepsiBable pyHKuu. [IponszBoanas 20 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 5 2
3HAHUU
OBIIEE KOJIMYECTBO YACOB 136 10
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11 KJIACC

Ne KoaunuecTBO 4acoB
HauMenoBanue

n/ JyekTpoHHbIE (IU(PPOBBIE)
pa3aenoB U TeM Bcero KoHTpoJbHbIe

11 o0pa3oBaTe/bHbIE PeCypChl
HpOFpaMMLI paﬁoTBl
Uccnenosanue

1 (GYHKIUH C TOMOIIBIO 22 1

MPOU3BOAHOMN
[TepBooOpasnas u
HeOHpeI[eJ'IeHHHﬁ HHTCIrpal
https://www.yaklass.ru/p/algebra/l

) [TepBooOpa3nas u 12 1 1-klass/pervoobraznaia-

UHTErpa neopredelennye-i-opredelennye-
integraly-9151/poniatie-
pervoobraznoi-9152/re-c9elbb4d-
b026-47f5-9929-301d30d671d3

Tpadixu Fpa(bmqf TPHUTOHOMETPHUICCKHUX

OHOME ec Gyt
TPUTOHOMCTPHUUCCKHUX
3 (bp crtit P 14 1 https://www.yaklass.ru/p/algebra/1
YHIIHH, 0-klass/sinus-i-kosinus-tangens-i-

Tpuronomerpuueckue . . .

HeDABCHCTEA kotangens-svoistva-i-grafiki-

P trigonometricheski_-10781

HppaumnonaneHsle,

4 ITOKA3aTCIbHBIC U 24 1
norapupmMuUecKue
HepaBeHCTBa
5 Kommekcuble yncia 10 1
JlelicTBUTENIbHBIE YHCIIA.
HarypanbeHble uncia
HaTvDamLHLe 1 https://www.yaklass.ru/p/algebra/l
6 em’f; S 10 1 0-klass/deistvitelnye-chisla-

H 9102/naturalnye-chisla-povtorenie-
11259/re-198ae908-4687-4b65-
bb41-ba45ad84a6fd
CI/ICTGMBI ITIOKA3aTCIIbHBIX U

Cucremsl .

A — Jorapu(MHUYECKUX YpaBHEHUN
E Ha I/IOHaJILHI’:IX https://www.yaklass.ru/p/algebra/l
7 ppatt 12 1 1-klass/logarifmy-pokazatelnaia-i-

ITOKA3aTCIbHBIX U . . . ..

SN — logarifmicheskaia-funktcii-

JJorapudmMmnyu nx . .

. p — 9160/sistemy-pokazatelnykh-i-
BHCHUU . . . ..
M logarifmicheskikh-uravnenii-9164
8 3anauu ¢ 16 1 3ana4yu ¢ napaMeTpamu
napameTpamMu https://shkolkovo.net/catalog/zadac
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Ne KoauuecTBO YacoB
HaumenoBanue

n/ JuekTpoHHbIe (HU(pPOBHIE)
pa3aesioB U TeM Bcero KoHnTtpoJbHbIe

n o0pa3oBaTe/ibHbIE PeCypPChI
NMPOrpamMMbI padoTbI

hi_s_parametrom
[ToBTOpEHME,
9 0000111EHNE, 16 p

cucreMatrmni3anuia
3HAHUH

OBIIEE KOJIMYECTBO

YACOB 136 10

DJIeKTPOHHbIE 00pa30BaTe/ibHbIE PeCypPChl, HCNOJIb3yeMble PH Peain3auuu

NPOrpamMMblI

I0P. onucanue

YueOusIif oHnaiH-kype A 10 kimacca, BKIIOYAOINAN
TEOPETUUECKHE MaTepUaJIbl, 3aJJaHUsI U TECTHI C
aBTOMAaTUYECKON MPOBEPKOM MPaBUIIBHOIO OTBETA JJIsSI BCEX
pasnenoB denepaibHON paboueit mporpamMmbl. 3agaHus
HanpaBlieHbl Ha GOPMUPOBaHNE WH(OPMALIMOHHBIX
KOMIIETEHIMHA U 0a30BBLIX 3HAHWHM B OCHOBHOM 001aCTH
o0OyueHus1, a TAK)Ke B CMEXHBIX 00JIaCTIX; CIIOCOOHOCTH K
aHaJIM3y ¥ CUHTE3Y, CIIOCOOHOCTH K PEIISHHUIO0 3a1a4,
npo6sieM, K MPUMEHEHHUIO 3HAHUN Ha MPaKTUKE.
Oco0eHHOCTD 3aJaHuH 3aKIIFOYAETCS B HATMYWU TeHEPALIH,
MO3BOJISIFOIIMX O0PAIaThCs K YIPAKHEHUSM HEOTHOKPATHO,
a TaKKe B HAJIMYUU TIOJIPOOHOr0 0OBSICHEHUS PEeLICHUS

VY4ebnbiii oHMaH-Kypc 11st 11 kmacca, BKITIOYAIOIIANA
TEOPETUUECKUE MaTepUalibl, 3aJaHUsl U TECTHI C
ABTOMAaTUYECKON IIPOBEPKOM MPAaBUIIBHOIO OTBETA JJIsI BCEX
paznenoB ¢eaepanbHON paboueil mporpaMmebl. 3a1aHus
HarpasJieHbl Ha (hopMHUpOBaHHE UH(POPMAITMOHHBIX
KOMITETEHITNI 1 0a30BBIX 3HAHUI B OCHOBHOM 001acTu
00y4eHMs, a TAKKE B CMEKHBIX 00JIACTAX; CTOCOOHOCTH K
aHaJIM3y U CUHTE3Y, CIIOCOOHOCTH K PEIICHHIO 3a/1aY,
npo6sieM, K MPUMEHEHHUIO 3HAHUN Ha MPaKTHKeE.
Oco0eHHOCTh 3a/1aHUi 3aKITI0YaeTCs B HAJTMYUU TeHEpaIuii,
MO3BOJISIFOIIMX O0pAIaThCs K YIPaKHEHUSIM HEOJTHOKPATHO,
a TaKkXKe B HAIWMYUH MTOJIPOOHOT0 0OBACHEHHUS PELICHHUS

Ne B
¢enepaabnom | Ilpeamer, kiacc
nepeune JOP
13411 20P: Anre'(?pa,
10 knace
13412 | 20P:"Amrcopa,
11 knacc
1.3.4.1.5. Martemaruka

Marematuka 10 - 11 kiace. Yrny0aeHsslii yposenb. 10
MOy
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Ne B
(denepaabHom
nepeuyne JOP

IIpeamer, kaace

I0P. onucanue

Tpenaxep
"
O6na§? Tpenaxep "O6xako 3Hanwmit". Marematuka 10 kmacc, OO0
1.34.1.6. 3HAHUH". " "
®dusnkoH JIad
Marematuka. 10
KJ1acc
Tpenaxep
"
O6na§? Tpenaxep "Obnako 3Hanuit". Maremaruka. 11 kmacc, OOO
1.34.1.7. 3HAHUH". " "
®usukoH JIabd
Maremaruka. 11
KJ1acc
DO0P ¢ uHTepaKTUBHBIMU 33IaHUSIMHU pa3paboTaH i
Maremaruka. HCIIOJIB30BAaHKS B YPOUHOM Y BHEYPOYHOU JIEATEIBHOCTH B
Anrebpa u Hauana | KadecTBe BCIIOMOTaTeNbHbIX MaTepuanoB. Kypce comepxur
13418 MaTE€MaTUYeCKOro | TMOJHBIN MepedyeHb 00yJaroNIMX MaTepUasIOB IJisi OCBOCHUS
aHaius3a. IporpaMMbl 6a30BOTO YPOBHS [0 MaTeMaTUKe Kypca
WHTepakTuBHBIE | anreOpbl M Hayalla MaTeMaTHueckoro aHanusa 10-ro kiacca.
3agaHus. 10 kiacc OO0P npenHaszHayeH 15 TOMOIIY B peaiu3aluu
00s3aTenpHON yacTu 00111e00pa30BaTeNbHOM POrpaMMbl
OO0P ¢ uHTEpaKTUBHBIMU 33JJaHUSIMU pa3padboTaH A
Maremaruka. WCIOJIb30BAaHHUS B YPOUHOI M BHEYPOUHOH IE€ATEIHbHOCTH B
AnrebOpa u Havasia | KadecTBE BCIIOMOraTelbHbIX MaTtepuanoB. Kypc cogepxut
134109, MaTeMaTHYECKOTO | TOJHBINA MepeYeHb 00YJarOINX MaTepUaioB Uil OCBOCHUS
aHamn3a. porpaMMbl 6a30BOT0 YPOBHS 110 MaTEMaTUKE Kypca
WuTepakTuBHBIE | adreOpbl M Hayalla MaTeMaTHYecKoro aHanu3a 11-ro kiacca.
3ananus. 11 knace OO0P npenna3HaueH AJi1 HOMOIIM B pealn3aiuu
00s3aTenpHOM yacT 00111e00pa30BaTeNbHOM MPOTrPaMMBbI
DNeKTpOHHBIN o0pa3oBarenbHbI pecype (DOP) pazpadboTan
bubnuoreka ¢ yaueroM ®I'OC COO u npumepHO# porpamMmsl 1o
AJIEKTPOHHBIX | anredpe cpemuero obmero odpazoBanms. JOP "bubnuoreka
00pa30oBaTeNbHBIX | 3JEKTPOHHBIX 00pa30BaTeIbHBIX pecypcoB. Anredpa. 10
peCypCoB. KJ1acc.
1.3.4.1.13. .
Anre6pa. 10 Harnsoasie ypoku" coctout u3 2-x gacteit (Harnsanas
KJ1acc. anreOpa. YpaBHeHus U HepaBeHCTBa [ paduku dpyHkuit. 10
Harnsigaeie knacc. Harnsimaas anre6pa. Tpuronomerpudeckue
YpOKHU (GbyHKIIUY, ypaBHEHUS U HepaBeHCTBA). DOP conepKuT TemMbl
yueOHoro Kypca o anredpe 10 knacca
bubnmnoreka DneKTpoHHBIN 00pazoBatenbHbIi pecype (DOP) pazpaboran
3IEKTPOHHBIX ¢ yuetom ®I'OC COO u npuMepHON NpOrpaMmsl 110
o0pa3oBaTeNnbHBIX | anredpe cpeaHero odmero oopazosanus. JOP "bubnuoteka.
1.3.4.1.14. pECypCOB. 3JICKTPOHHBIX 00pa30BaTeIbHBIX pecypcoB. Anredpa. 11
Anrebpa. 11 KJ1acc.
KJI1acc. Harnsaasie ypoku" cocrout u3 2-x vacrei (Harmsiaaast
Harnsgasie anreOpa. YpaBHeHHs U HepaBeHCTBa. [ paduku pynkuumid. 11
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Ne B
(denepaabHom
nepeuyne JOP

IIpeamer, kaace

I0P. onucanue

YpOKHU

kiacc, Harnsannas anre6pa.
[IpouzBoanas u ee npumeHenue). 0P coaepKuT TeMbl
yaeOHoro Kypca o anredpe 11 kimacca

Maremaruka, 10 -

KommiekcHbiit 00pazoBaTenbHbI MaTepua o MaTeMaTHKe,
BKJIIOUAIOIIUI CLIECHAPUH YPOKOB, CLIEHAPUHU U3YyUEHUS TEM,

1.3.4.1.17. 11 x1acewt BUJICOYPOKH, DJICKTPOHHBIE yUEOHBIC ITOCOOMS M TECTHI C
aBTOMATHYECKOW POBEPKOH JUIsl HCIIOIB30BAHUS HAa YPOKax
Y CaMOIOATOTOBKH yUalIuXcs
Hudposoii kypc pa3zpaboTaii B COOTBETCTBUU C
ITudposoii xype denepanbHBIMH TOCYIApCTBEHHBIME 00pa30BaTEIbHBIMH
"Anre6pa 1 cTa"aapTami, heaepaibHBIMU OCHOBHBIMU
00pa3oBaTebHBIMU MPOTPAMMaMH U YHUBEPCAITbHBIM
1.3.4.1.18. Hataia TEMaTHYeCKUM KJIAaCCU(UKATOPOM JIJIsl UCTIOTIB30BaAHUS PU
MaTeMaTHYECKOTO .
anamza” 10 peai3anuu 4acTu 001e00pa3oBaTeIbHON IPOTPAMMBI, }
ACe bopmupyemoit y‘l%CTHI/IKaMI/I 00pa3oBaTeNbHbIX OTHOIICHUN
no npeamery "Anredpa U Hayaia MaTeMaTHIECKOTrO
aHanuza" (cpeanee odiee oOpa3oBaHue, 6a30BbI YPOBEHD)
Hudposoii kypc pazpaboTaH B COOTBETCTBHHU C
ITndposoii xype denepanbHBIMH TOCYIAapCTBEHHBIME 00pa30BaTEIbHBIMA
"AsreGpa i CTaHJapTamH, ¢peiepaabHbIMU OCHOBHBIMU
00pa3oBaTebHBIMU MPOTPAMMaMH U YHUBEPCATbHBIM
1.3.4.1.19. Hatana TEMAaTUYECKUM KJIacCU(UKATOPOM JJISl HCTIOJIb30BAHMS ITPH
MaTeMaTH4eCKOTo .
anansa” 11 peai3aiuu 4acTu 0011e00pazoBaTeNbHON TPOTPAMMBI, }
C1ACC bopmupyemoii y‘l%CTHI/IKaMI/I 00pa30BaTeNbHBIX OTHOLIEHUH
o npeamery "AnreOpa U Havaia MaTeMaTHUECKOTO
aHanuza" (cpeanee odiee oOpa3oBaHue, 6a30BbIN YPOBEHD)
TecToBble
YIpaKHEHHS 10
anredpe u VY4eOHo-MeTo1nYecKre MaTepuaisl 1o anredpe ans 10
1.3.4.1.24. Hayvajgam KJ1acca MpeCTaBIISI0T co00il 3a1aHusl ¢ aBTOMaTHYECKON
MaTeMaTHIeCKOTO MIPOBEPKOH 110 BCEM TeMaM IMIKOJIBHOH MPOrpaMMBbl
anammsa mig 10
KJacca
TecToBble
yIpaKHEHHSI 10
anredpe u Y4eOHo-MeToInYecKue MaTepuasl 1o anredpe amns 11
1.3.4.1.25. Hayajgam KJ1acca MpeACTaBISIIOT co00 3aJaHusI ¢ aBTOMaTUYECKOM
MaTeMaTH4eCKOTo MIPOBEPKOI1 110 BCEM TeMaM LIKOJIbHOM MpOorpamMmbl
aHammza i 11
KJjlacca
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