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1. HOSACHUTEJIbHASA 3AIIMCKA

PaGouas mporpamma yuyeOHOro mpeamera «Anredpa W Hadaia
MaTeMaTU4eCKOro aHanu3a» 0a30Boro ypoBHs s oOyuatomuxcs 10 —11 kiaccos
pazpaborana Ha ocHoBe denepasbHOrO TOCYIapCTBEHHOIO 00pa30BaTEIHLHOTO
CTaHJapTa CpeAHEero ooOIero oodpa3zoBaHUs, ¢ YUYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMI, MPEABABIAEMBIX K MareMaTHUYEeCKOMY OOpa30BaHUIO, W TPaJAULIUAN
poccuiickoro oOpa3zoBaHud. Peanuzanmst nporpamMbl 0OECIIEUHMBAET OBIAJICHUE
KJIIOYEBBIMU KOMITETEHIIUSIMU, COCTaBISIOIIMMU OCHOBY JJII CaMOpPa3BUTHS U
HENPEpPBhIBHOIO 00pa30BaHus, LEIOCTHOCTh OOLIEKYIBTYpHOTO, JIMYHOCTHOTO U
MO3HABATEIHLHOTO PA3BUTHS JIMYHOCTU 00YUYarOIIUXCSI.

HEJIN U3YYEHUSA YUYEBHOI'O KYPCA

[Ipenmer «Anrebpa u Hayansa MaTeMaTHYECKOIO aHAIW3a» SBISETCS OJHHUM
U3 HauOojee 3HAYMMBIX B MPOrpaMMeE CTaplled MIKOJIbI, MOCKOJIbKY, C OIHOMN
CTOPOHBI, OH OO0ECHeYMBaeT HHCTPYMEHTaJIbHYIO 0a3y I HU3yYeHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C JIPYTOM CTOPOHBI, (POPMHUPYET JIOTUYECKOE U
a0CTpaKTHOE MBIIUICHHE Yy4YallluXCcsi Ha YpPOBHE, HEOOXOIWMOM JJisi OCBOCHHS
KypcoB HWH(OPMAaTUKH, OOIIECTBO3HAHMS, HCTOPUH, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4Yalllhecs OBJIAJAECBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOMU
HayKHd, KOTopas opMyIHpyeT CBOU JOCTHKEHHS B MaTeMaTnuyeckon hopme.

[Ipenmer anreOpbl U HaUad MaTEeMaTHUYECKOTO aHAJIW3a 3aKJIaJbIBAET OCHOBY
JUISL YCTICIIHOTO OBJIAJICHUSI 3aKOHAMU (PU3MKH, XUMUH, OMOJIOTUM, TMOHUMAHUS
OCHOBHBIX TEHJACHIMI 5SKOHOMHKM UM OOILIECTBEHHOW MKU3HM, I[1O3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIB30BATh UX B IIOBCEIHEBHOM KU3HU. B TOXXE Bpems OBIaJCHUE
aOCTpaKTHBIMU W JIOTUYECKH CTPOTMMU MAaTEMaTHUYECKUMU KOHCTPYKIHMSIMU
pa3BUBAET YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCIOIb30BaTh 0000IIEHNE U KOHKPETU3ALMIO, a0CTparupoBaHue U
aHaoruio, GopMUpPyeT KPEaTUBHOE W KPUTUUYECKOE MBIIIUICHHE. B Xxome nzydenus
anreOpbl W Hayall MaTeMaTHMYeCKOro aHaju3a B CTaplied IIKoJe YydJalluecs
MOJIyYalOT HOBBIM ONBIT PEUIEHUS NPUKIATHBIX 3334, CaMOCTOSTEIbHOIO
MOCTPOEHUSI MAaTeMaTU4YECKUX MOJEJIEN pealbHbIX CUTyallMii M MHTEpHpEeTaluu
MOJYYEHHBIX  PEHICHHWM, 3HAKOMATCS C  OpPUMEpaMUd  MareMaTUYeCKHUX
3aKOHOMEpPHOCTEW B TIPUPOAE, HAYKE M B MCKYCCTBE, C BBIIAIOMIAMUCS
MAaTeMaTU4ECKUMU OTKPBITUSIMU U KX ABTOPAMMU.

[Ipenmet o6nagaeT 3HAYUTENBHBIM BOCIIUTATENLHBIM MTOTEHIIMAIOM, KOTOPBIT
peanu3yercs Kak yepe3 yueOHbId marepual, CIocOoOCTBYIOIUNA (HOPMUPOBAHUIO
HAayYHOTO MHUPOBO33pPEHHUS, TaK W uepe3 chelupuKy y4eOHOW [eATEeIbHOCTH,



TpeOyromieit CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, MPOJOJKUATEIBLHON
KOHLICHTPAllMY BHUMAaHHS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3yJIbTar.

B ocHoBe Meromuku oOydeHHs anreOpe M HadajgaM MaTeMaTU4YecKOro
aHaJu3a JIGKUT JIeITSIIbHOCTHBIN PUHITUAI O0yUYeHHUS.

Crpykrypa mnpeamera «AnreOpa W Hayajga MaTeMaTUYECKOTO aHaIu3a
BKJIFOUAET CIICAYIOIIME CONEPKATEIbHO-METOANYECKHE JuHUU: «Yucna wu
BbluuCIeHUD», «DyHKIMU U rpaduku», «YpaBHEHHS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro a”anusa», «MHoOXkecTBa W JOTrHKa». Bce OCHOBHbIE
COZIEP)KATEIIbHO-METOAUYECKUE JIMHUM HW3YYalOTCs HA IPOTSHKEHUM JBYX JIET
oOy4eHHsl B CTapIieil IIKOJe, €CTECTBEHHO JOMOJHSSA APYT Apyra M MOCTEHEHHO
HACBIIIASICh HOBBIMM TEMaMM W paszaenamu. JlaHHBIA Kypc  SIBJISIETCS
WHTETPAaTUBHBIM, TIOCKOJIBKY OOBEIMHAET B cebe colepikaHhe HECKOIbKHUX
MaTeMaTU4eCKUX JUCIUILIUH: anredpa, TPUTOHOMETPHUSI, MAaTeMAaTUIECKHUI aHAIN3,
Teopusi MHOXKEeCTB U Jip. [lo Mepe Toro kak ydamiuecs OBIaJeBalOT BCE Oolee
IIUPOKMM MaTeMaTHYeCKUM ammnaparoM, y HUX MOCJEI0BaTelIbHO (popMuUpyeTcs u
COBEPILICHCTBYETCS yYMEHHE CTPOUTh MATEMaTUYECKYI) MOJEIb pPEaTbHOU
CUTyallud, TPUMEHSTh 3HAHUSA, TOMYyYECHHbIE B Kypce «AnreOpa W Hauajia
MaTeMaTU4YeCKOTO aHalii3ay, JJIs PEIICHUs CaMOCTOSATENIbHO C(OopMyIUpOBaHHOU
MaTeMaTU4eCKOU 3aJ1a4H, a 3aT€M UHTEPIPETUPOBATH IOJYUYEHHBIN PE3YJIbTaT.

ConepxarenbHO-METOIUYECKAs JIMHUA «YuCaa M BBIYUCICHUS» 3aBEpIIACT
dbopMupoBaHUE HABHIKOB MCIOJb30BaHUS JCHCTBUTEIIBHBIX YHUCEN, KOTOPOE OBLIO
HAyaTo B OCHOBHOH mikone. B crapmieit mkoige ocoboe BHUMaHHE YAENSETCS
(GOpMHUPOBAHUIO TPOYHBIX BBIYHCIUTEIBHBIX HAaBBIKOB, BKIIIOYAIOIIUX B CeOs
WCIIOJIb30BaHUE PA3NMUYHBIX (OPM 3amucu JEHCTBUTEIBHOTO YHCIA, yMEHUE
pallMOHAJIBLHO BBINOJHATh JEWUCTBUS C HUMH, JI€JIaTh TPUKHUIKY, OLIEHUBATH
pesyaprar. OOydaromuecss TOMyYar0T HABBIKM MPUOTMKEHHBIX BBIYHCICHUMN,
BBITIOJTHCHUS JICUCTBUM C YHCJIAMH, 3allMCaHHBIMH B CTaHAApPTHOW (Qopme,
HCTIOJIb30BaHUSI MATEMAaTHUECKUX KOHCTAHT, OLICHUBAHUS YHUCIIOBBIX BBIPAKEHUM.

Jluans «YpaBHEHUS U HEPABEHCTBA» PEAIU3YETCs Ha MPOTIKEHUU BCETO
oOydyeHUsI B CTaplied IIKoJe, TOCKOJbKY B KaXJOM paszzesie IporpaMMbl
MPEAYCMOTPEHO pEIIeHUE COOTBETCTBYIOMMX 3ajad. OOyuaroniuecs: OBJIaJIeBaOT
Pa3IMYHBIMA METOAAMH PELICHHS LENbIX, PANUOHAIBHBIX, WPPALIHOHAIBHBIX,
MOKAa3aTeIbHBIX, JOTapUPMUUYECKUX ¢  TPUTOHOMETPUYECKUX  YPaBHEHHH,
HEPABEHCTB U UX cucTeM. [lomydeHHbIe YMEHUS UCIIONB3YIOTCS TPU UCCIIEI0BAaHUN
GYHKIMI ¢ MOMOIIBIO MPOU3BOAHOM, pElIEHWU MPUKIAIHBIX 3a7ad M 3a7ad Ha
HAaXOXKJICHUEC HAWOOJBIINX W HAUMEHBINX 3HaYeHWH QyHkmu. [lanHas
coZiepkaTeibHasl JIMHUS BKIIOYaeT B cel0s Takke (QOpMUpPOBAHUE YMEHUU
BBITIOJIHATh pacy€Thl 1o (opmysiaM, MpeoOpa3oBaHMs 1EbIX, PAlMOHAIBHBIX,
MppAlMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHU,



coJiepKaluX CTeNneHu U Jorapudmbl. brarogapss M3ydeHUI0 ajiredpanvyeckoro
Marepuaiga [pPOUCXOAUT  JAJIbHEHIIee  pa3BUTHUE  AJITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIJICHUSI ydaluxcs, (OPMHUPYIOTCS HaBBIKA JCTYKTUBHBIX
paccykJaeHud, paboTbl C  CHUMBOJbHBIMU  (OpMaMH,  IPEACTABICHUS
3aKOHOMEpPHOCTEM W 3aBUCHMMOCTEH B BHUJEC PAaBEHCTB M HEPaBEHCTB. AnrebOpa
npennaraet d(OQPEKTUBHBIE WHCTPYMEHTHI IS PEHICHUS TPAKTUYCCKUX U
€CTECTBEHHO-HAYYHBIX 33]1a4, HAIJISAJIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKHU.

ConepxarenbHo-MeToauueckass JuHUS «DyHKIMM ©  rpaduKu» TECHO
MEPEIIETAETCS C IPYTUMU JIMHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T
MOCJIEIOBATEIBHOCTD M3y4YCHUS Marepuana. N3ydenue CTETIEHHOM,
MOKAa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUICCKUX (DYyHKIIUA, UX CBONCTB
U rpadUKOB, UCTOIb30BaHUE (DYHKIMHA JUIsl pelIeHus 3a7ad U3 APYyTUX y4eOHBIX
MIPEAMETOB U PEATBLHOM KU3HU TECHO CBSI3aHO KaK C MATEMATUYECKHUM aHAIU30M,
TaKk W C pelIeHWeM YpaBHEHUW U HepaBeHCTB. [Ipu 3ToM Oosbllloe BHUMaHUE
yaensieTcs: GOpMHUPOBAHUIO YMEHUST BBIPAKATh (HOPMYyJIaMH 3aBUCHMOCTH MEXKITY
pa3sTUYHBIMU BEJIMYMHAMH, HCCIEIOBATh MONY4YEHHBIE (DYHKIMH, CTPOUTH WX
rpaduxu. Marepuan 3Toi cofiepKaTeIbHONW JTMHUU HAllEJIeH Ha pa3BUTHE YMEHUM
M HaBBIKOB, IO3BOJSIONIMX BBIPAKaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
paznuuHoi (dopme: aHaTUTHYECKoW, rpaduyeckoit u cioBecHoi. Ero msyuenwue
CIIOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUICHUSI, CIOCOOHOCTH K
0000IIIEHUIO M KOHKPETU3AIMH, UCTI0JIb30BAHUIO aHAJIOTHH.

CopepxarenbHast nuHUs «Hadama MareMarnyeckoro aHaiu3a» IO3BOJISET
CYILLIECTBEHHO PACIIMPHUTH KPYI KaK MAaT€MaTHMYECKHUX, TaK W MPUKIAIHBIX 3ajad,
JIOCTYITHBIX OOY4YaroIIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh MCCIEN0BaTh U
cTpouTh rpaduku QGYHKIUH, OMNPENCISITh WX HAWOONbIIHE W HAWMEHBIINE
3HAYEHMS, BBIYMCIATH TUIOMAAU (GUTYP U OOBEMBI TEN, HAXOAUTh CKOPOCTH W
yCKOpeHHusl mpoleccoB. JlaHHas coaep:KarelibHasi JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHUSI MATEMATHUYECKUX MOJICJIEN pealbHbIX CHUTYyallui,
HaXOXJEHUS HAWIY4Ilero PElICHUs B NPUKIATHBIX, B TOM YHCIE COLMAIbHO-
SKOHOMHUYECKHX, 3aJadyax. 3HAKOMCTBO C OCHOBAMH MAaTe€MaTU4YE€CKOro aHaIn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMAIBHO-TOTHIECKOTO M KPEATUBHOTO
MBIIIEHUs, (OPMHUPOBAHUIO YMEHHUIH paclio3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTuKd B HaykKe, TEXHHMKE M HUcKyccTBe. OOydaronigecs Y3HAIOT O
BBIJIAIOIIMNXCS pe3yJIbTarax, MOJyYeHHBIX B XOJI€ PA3BUTHS MaTEMaTUKH KaK HAyKH,
U UX aBTOpaX.

CopepxarenpHO-MeToAN4YECKas JIMHUS «MHOXECTBa U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  DJEMEHTaM  TEOpPUM  MHOMXKECTB.  T€OpEeTUKO-MHOKECTBEHHBIC
MPEJCTABIEHUS] TPOHU3BIBAIOT BECh KYpC IIKOJbHOM MAaTe€MAaTWKU W Mpeiarator



HanOoJee yHUBEPCAIbHBINA SI3bIK, OOBEAUHSIONIMN BCE pa3/ieiibl MAaTEMATUKU U €€
IIPUJIOKEHUM, OHM CBSA3BIBAIOT PAa3HbIC MATEMarTM4eCKUE JUCLUIUIMHBI B €IMHOE
nenoe. IloaTtoMy BaXHO Aarb BO3MOXHOCTH ILIKOJIBHUKY IOHMMAaTb TEOPETHKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MaTreMarMKW M HWCIOJIb30BaTh €ro s
BBIPAXEHUSI CBOUX MBICIIEH.

B npeamere «Anredpa v Hayajia MaTeMaTHYE€CKOIO aHAJIN3a» MPUCYTCTBYIOT
TaKKE OCHOBBI MAaTEMaTH4YECKOIO  MOJECIMPOBAHUSA, KOTOPBIE  IPU3BAHBI
chopMupOBaTh HABBIKM MOCTPOCHUS MOJIENEH peabHBIX CUTyallil, HCCIEI0BaHUS
TUX MOJENIe C MOMOUIbIO ammapara ajaredpbl U MaTeMaTHYEeCKOro aHalu3a U
MHTEPIIPETALNK MOJYyYEHHBIX PE3ysbTaToB. Takue 3aiaHusl BIUIETEHBI B KaXKIbIU
U3 Pa3fenoB MPOTPaMMBI, TOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIIOJIb3YETCS
JUISL pelieHusl NpUKIagHbiX 3afad. [Ipu pemeHun peasibHbIX MPAKTUYECKHUX 3ajad
ydaliecsi pa3BUBalOT HaONIOAATEIbHOCTh, YMEHHE HAXOAUTHb 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HCIOJIB30BaTh AHAJIOTHIO, 0000IIAaTh U KOHKPETU3UPOBAThH
npobnemy. [lesarenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKJIATHBIX
3aJa4 OpTraHU3yeTCsl B MPOLIECCEe M3YYEHHUs BCEX TeM Kypca «Anredpa u Havana
MaTEeMaTUYECKOro aHAJIN3a».

MECTO YYEBHOI'O ITIPEJAMETA B YYEBHOM IIJIAHE
B y4yeOHOM TuUTaHe Ha M3yueHHE TpenMeTa anreOphl U Ha4all MaTEMaTHYEeCKOTO
aHanu3a Ha 6a30BOM ypoBHE OoTBOAUTCS 2 4aca B HeAemo B 10 kiacce u 3 daca B

Hezento B 11 kimacce, Bcero 3a jBa roga oOydenus — 170 dacos.
2. COAEP)KXAHUE YYUEBHOI'O ITPEJIMETA

Yucsia ¥ BbIYMCICHUS

Harypanbubie u nensie uncina. [IpusHaku 1e1MMOCTH HEBIX YUCEN.

CreneHb ¢ palioOHaIbHBIM MOKa3areneM. CBONCTBA CTETICHHU.

Jlorapudwm uncna. Jlecarnynble U HaTypaabHbIE JIOTapUPMBI.

YpaBHeHHs U HEPAaBEHCTBA

[IpeoOpa3zoBaHue BBIPAKEHUN, COAEPKALUX JIOTapU(PMBI.

[IpeoOpa3oBaHre BBIPAXKEHUM, COAEPKAIIUX CTENEHH C PalMOHAIBHBIM
IIOKa3aTeJIeM.

IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckne ypaBHEHUS U HEPABEHCTBA.

CucTtembl TUHEWHBIX YpaBHEHUM. PellleHne NMpUKIaaHbIX 3a7ad C MOMOIIbIO
CUCTEMBI JIUHEHUHBIX YPABHECHUM.

CucreMbl M COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.



[IpumMeHeHne  ypaBHEHUH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3a1a4 W 3ajad U3 Pa3jINdHbIX 00JlacTell HayKu W pealbHON
KU3HU.

DyHKIUY U TPaPUKHU

Oyuknus.  [lepuonmueckue  ¢ynkuumu. IIpomMexxyTku  MOHOTOHHOCTH
byHKIMA. MakcuMyMbl U MUHUMYMBI (QyHKIuU. HanOombliee m HamMeHbIEe
3HaYeHUE (PYHKIUU HA IPOMEKYTKE.

Tpuronomerpudeckue GyHKIIMN, UX CBOWCTBA U TpaduKy.

[TokazarenbHas u orapugmudeckas PyHKIMH, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpa@ukoB GyHKUUNA A7 pEeUICHUS YPaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonb3oBanue rpadhukoB GyHKIUN TSI KCCIISAOBAHUS TPOIECCOB U
3aBUCUMOCTEHN, KOTOPhIE BO3HUKAIOT NP PEIICHUN 3a/1a4 U3 APYTUX yUeOHBIX
MPEAMETOB U PEATLHOM KU3HMU.

Hauyana maremMaTu4yeckoro aHajusa

HenpepsiBHble pyHKIMHA. MeTOA MHTEPBAJIOB JJIs PEIICHUS] HEPABEHCTB.

[TpousBognas pynkiuu. ['eomeTpudeckuii 1 GU3NISCKUN CMBICTT
MIPOU3BOIHOM.

[TpousBomHbIe 371eMeHTAPHBIX QYHKIIUNA. DOPMYITBI HAXO0XKICHHUS
MIPOU3BOJIHON CYMMBI, MPOU3BEICHUS U YACTHOTO (PYHKIIHIA.

[IpumeHeHne nporu3BOIHOM K UCCIIEIOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTD U
sKCTpeMyMbl. Haxoxaenne HaubonbIIero 1 HaMMEeHbIIero 3Ha9YeHus (PyHKIMU Ha
OTpE3KeE.

[IpuMeHeHne MPOU3BOAHOM I HAXOXKICHHS HAWTY4IIEro PENIEHUS B
MIPUKJIAIHBIX 3aJ1a4aX, JUIsl ONPEIEIIEHNs] CKOPOCTH MTpoLecca, 3aJaHHOTO
dbopMyIoi wim rpaguKoM.

[TepBooOpa3znas. Tabmuia nepBoOOpa3HBIX.

HHTerpan, ero reoMeTpuueckuii U pu3nueckuii cMbIcil. Berancienue
uHTerpana no gpopmyne Herorona—IJleitOHuia

3. IJIAHUPYEMBIE PE3YJIBTATbI
OcBoenne yueOHoOro mnpeamera «MareMaTuka» JOJKHO OOecleyuBaTh
JIOCTH)KEHHE Ha YPOBHE CPETHETO 00IIero o0pa3oBaHusl CIACAYIOMIUX JTUYHOCTHBIX,
METaNpeIMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE pe3yNabTaThl OCBOCHMUS NPOrpaMMbl yuyeOHOro MpeaMeTa
«Maremaruka» XapakTepu3yoTcs:
I'paxxaHckoe BOCIIMTAHUE:



c(hOPMUPOBAHHOCTHIO TPAKIAHCKON MO3UILIMKM 00YyYaIOIIEerocsl KaK aKTUBHOTO
W OTBETCTBEHHOTO WICHA POCCHIMCKOTO O0OIecTBa, TMPEACTABICHUEM O
MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHHPOBAHHS PA3IMYHBIX CTPYKTYp, SBICHUH,
NpOIEAYp TpaxAaHCKOTO oOImiecTBa (BBIOOPHI, ONPOCHI U TIP.), YMEHUEM
B3aWMOJICMCTBOBaTh C COLMAJIbLHBIMM HWHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIMSIMUA U HA3HAYCHUEM.

[TarproTnyeckoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCUUCKON TPAKTAHCKON UICHTUIHOCTH, YBAXKCHUS K
MIPOLUIOMY M HACTOSILLIEMY POCCHUMCKOM MaTE€MATUKH, IEHHOCTHBIM OTHOLIECHHUEM K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMATHUKOB U POCCUMCKONM MAT€MaTHYECKOM IIIKOJIBI,
K HMCIOJIb30BAHUIO ATUX JOCTHKEHUW B JAPYrMX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCUICKOTO Hapoja;
C(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, ATUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MIPAKTUYECKUM MTPUMEHECHUEM JOCTHKCHUN HAYKU U JAEATEIIbHOCTHIO
y4€HOTO; 0CO3HAHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyIMyIIero.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILIEHUEM K MHpPY, BKIIOUasl ICTETUKY MaTeMaTUYeCKHX
3aKOHOMEPHOCTE, 00BEKTOB, 3ajad, pelICHUH, pacCyXJICHUM;
BOCIIPUMMYHMBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3NYECKOE BOCTIUTAHHUE:

c(hOPMHPOBAHHOCTHIO yMEHHS TPUMEHATh MaTeMaTU4YecKhe 3HaHUS B
HWHTEpecax 3/I0POBOro U 0€30MacHOro 0dpasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (3710pOBOE MUTaHKE, COATTAHCUPOBAHHBIM PEXUM 3aHATUN U

OT/IbIXa, peryJsipHas dusznueckas aKTUBHOCTb); buzrIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-030POBUTEIBHOU
JEATEIBHOCTBIO.

TpynoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTHU TPYHOJIOOUS; MHTEPECOM K
pa3nmuuHbIM  cpepam  TPOPECCHOHAIBHOM  NESITENIHHOCTH, CBA3aHHBIM €
MaTeMaTUKON M €€ MPUIIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymieit mpodeccu HW  pealiM30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI;
TOTOBHOCTbIO W  CHOCOOHOCTBIO K  MAareMaTM4YeCcKoMy OOpa30BaHHMIO U
CaMOOOpa30BaHUI0 HA TPOTSHKEHUM BCEM KU3HHM; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU NMPAKTUYECKUX 3a]1a4 MaTEMATHYE€CKOM HAPABIECHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYJIbTYpbI, ITOHUMAaHUEM BIIMSHUSA
COLMAIBHO-D)KOHOMUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOAHON M COLIMATIBLHOU



Cpelbl, OCO3HAaHMEM [IOOAJIBHOIO  XapakKTepa HKOJOTMYECKUX  Mpoliem;
OpHEHTAIIMEd HAa NPUMEHEHHE MAaTE€MATHYECKUX 3HAHWW JUISI PEIIEHUs 3a/1a4 B
o0NacTH OKPYKAIOIIeH Cpeipl, IUIAHUPOBAHUS TIOCTYNKOB W OICHKA UX
BO3MOYKHBIX MOCJIEICTBUH ISl OKPYKAIOUIEN CPEBI.

[{eHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH U  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHYeCKONH HayKW Kak C(hephl YeIIOBEYECKOW ACATEIBHOCTH, JTAloB €€
pPa3sBUTUS W 3HAUMMOCTH JUIl PAa3BUTHs LHUBWIM3ALKUM; OBJIAJICHUEM S3bIKOM
MaTeMaTUKU M MaTeMaTH4eCKOW KyJIbTYypOMl Kak CpEIACTBOM NO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBISATh INMPOEKTHYK) U HCCIECAOBATENBCKYIO JESITENBHOCTD
VH/IMBU]IyaJIbHO U B TPYIIIIE.
METAINIPEAMETHBIE PE3YJIBTATHBI

MetanpenMeTHble pe3yiabTaTbl OCBOEHHUS MPOTrpamMMbl Y4e€OHOTo MpeameTa
«Maremaruka» XapaKkTepU3yITCs OBJIJICHUEM YHUBEPCAIIbHBIMU
NO3HAGAMENbHBIMU  OCUCMEUAMU,  YHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elcCmeUsMU, YHUBEPCATbHLIMU Pe2YNAMUBHBIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  nosnasamensmuvle  Oeilicmeus, — obecneuusarom
Gopmuposanue 6A308bIX KOSHUMUBHBIX NPOYECCO8 0Oyuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL — OKpYJcaouje2o  Mupa,  NpumMeHeHue  J102UHEeCKUX,

UCCe008amenbCKux onepayutl, yMeHut pabomams ¢ uHpopmayuet).

ba3oBblie IorHMUEeCKUE NEUCTBUS:
- BBIBIATh M XapaKTEPHU30BaTh CYIICCTBEHHbIE MPU3HAKU MaTEMaTHYE€CKUX
OOBEKTOB, TOHATHUNA, OTHOUIEHUH MEXAY MOHATUSMHU;  (OpMYIMpPOBaTH
OTIpe/ICIICHUSI TIOHATH; YCTAaHABINBATh CYIICCTBEHHBIN MPHU3HAK KiIacCU(PUKAIINH,
OCHOBAaHWSI /711 0000IICHHS 1 CPABHEHM S, KPUTEPUHU TTPOBOAMMOTO aHAIN34,
- BOCIIpUHUMAaTh,  (QOpPMYIHpOBaTH W  MPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, €IUHUYHBIC, YACTHBIEC U O0IIME; YCIOBHBIE;
- BBISIBJIATh MAaTeMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWUMOCBSI3U W MPOTUBOPEUHUS B
dakTax, JTaHHBIX, HAONMIOMCHUSX W YTBEPXKIACHUSIX; MpeIiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEYUN;
- JenaTh BBIBOJABI C WCIOJIL30BAHMEM 3aKOHOB JIOTHKH, JCHYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOYCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;
- NPOBOJUTH CAMOCTOSITENILHO JI0KA3aTeIbCTBA MAaTEMaTHMUYECKUX YTBEPKICHUMN
(TIpsiMBIC ¥ OT TIPOTUBHOTO), BEICTPANBaTh apTyMEHTAINIO, IPUBOIUTE MMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY>K/ICHUS U BHIBOJIBI;
- BBIOMPATH CIIOCO0 pelieHus: yueOHoM 3a/1aun (CpaBHUBATh HECKOIBKO BapUAHTOB
peuieHusi, BbIOMpaTh Haumbojee TMOAXOMAUUMH C Y4ETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPHUCB).



ba3oBble nccnenoBarenbCcKkue ACUCTBHS:
- HWCIIONB30BaTh BOIPOCHI KaK HCCICAOBATEILCKUM WHCTPYMEHT I[TO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (UKCUpYyIOIIME  MPOTHUBOpPEYHE,  MPOOIIeMY,
yCTaHABJIMBaTh HMCKOMOE W JIaHHOE€, (OpPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH
CBOIO MO3UIINIO0, MHEHHUE;
- TIPOBOANTH CAMOCTOSITEIIBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHHE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTreMaTH4eCcKOTO OOBEKTa, SBJIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHU, SIBICHUSIMH, MPOIECCAMH,
- CaMOCTOATENHHO (HOpPMYIHpPOBaTH OOOOIIEHHMS W BBIBOABI 10 peE3yJibTaTam
NPOBEIEHHOTO  HAOMIOACHMS,  MCCIEAOBAHMs, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yIbTaToB, BBIBOJOB U 000OIIECHUI;
- TPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpPOllecca, a TaKXKE BBIIBUTATH
MIPEINOJIOKEHHSI O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmanuei:
- BBIABIIATH JeUITUTBI WH(pOpPMAIMHU, JaHHBIX, HEOOXOAMUMBIX I OTBETa Ha
BOTIPOC U TS PEIIICHUS 3a/1a49H;
- BbIOMpaTh MHPOPMAIMIO W3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHAIU3UPOBATH,
CUCTEMAaTU3UpPOBATh M HHTEPIPETHUPOBATh HH(POPMAIMIO PA3IUYHBIX BHUJIOB U
dbopmM IpecTaBICHUS;
- CTPYKTypHpOBaThb HWH(OpMaIUIo, MNPEACTaBIAThH €€ B pPa3iIUYHbIX (opmax,
WLTIOCTPUPOBATh rpauyecKy;
- OIIEHUBATh HAJEKHOCTh MH(GOPMAIMH TI0 CAMOCTOSITEIBHO C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

2)  Vuusepcanouvie  KOMMYHUKaGmMueHble  Oclicmeus,  00ecnedusaom
chopmuposanHHocmsb COyUaIbHBIX HABLIKOG 00VUAIOUJUXCHL.

OO1ueHue:
- BOCIPUHUMATh U (POPMYIUPOBATH CYXKJICHHUS B COOTBETCTBUU C YCIOBUAMH U
e MU OOIIEHUS; SCHO, TOYHO, T'PAaMOTHO BBIpaXaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M THMCHbMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS 10 XOJy PEIICHHS 3aJadu,
KOMMEHTHPOBAaTh TIOJTyYCHHBIN PE3ybTaT;
- B XoJe OOCYXIEHHS 3a/aBaTh BOIPOCHI IO CYyIIECTBY OOCYKTaeMOW TEMBI,
mpoOeMbl, pemaeMoil 3a7ayd, BBICKA3bIBAaTh WJICH, HAIEJICHHBIC HaA TIOWCK
pEIICHHS; COMOCTABISATh CBOM CYXKACHHS C CYXICHUSIMHU JPYTHMX YYaCTHHKOB
uanora, OOHapyKMBaTh Pa3lMuhe M CXOJICTBO MO3UIMH; B KOPPEKTHOU (opme
dbopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;
- TPENCTaBISATh PE3yIbTaThl PEIICHUS 3aJadd, SKCIEPUMEHTa, HCCICIOBaHUS,
MIPOEKTA; CaMOCTOSATEIBLHO BBIOMPATh (OpPMAT BBICTYIUICHUS C YYETOM 3ajady
MPE3EeHTALNHU U OCOOCHHOCTEN ayIuTOPUH.

CoTpyaHUYECTBO:



- TOHMMaThb M HCIOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHINBUAYaTbHON
paboThl TpW pemIeHHH YYEOHBIX 3aj7ad; MNPUHUMATh IIeJIb COBMECTHOU
NeSTeNIbHOCTH, IJIAaHUPOBaTh OPraHU3allMI0 COBMECTHOW palbOThI, pacmpenessTh
BUJIBI PaOOT, 1IOTOBapUBaThCs, 0OCYXKAATh MPOIIECC U PE3YJIBTAT PabOTHI; 00001IaTh
MHEHUS HECKOJIbKUX JIOJICH;

- y4acTBOBaTb B TpyNHoOBBIX (Qopmax paboTbl (00CyXIeHUs, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» ¥ WHBIC); BBINOJHATH CBOIO YacTh pabOTBHl W
KOOPIUHUPOBATb CBOM JEWUCTBUSA C JAPYTUMHU UJICHAMH KOMAaH[bl; OIICHMBATh
Ka4eCTBO CBOEr0 BKJIa/Ja B OOMIMI MPOIYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBUS.

3) Vuusepcanonvle  pecynamuenvie Oeticmaus, obecneuusarom
Gopmuposarue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, aJITOPUTM PELICHUS 3a/1a4uM, BEIOMpATh CIIOCOO pelIeHus ¢
Y4ETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C Y4ETOM HOBOM HH(POPMAIIHH.

CaMOKOHTpOJIb:

- BJIAJICTh HAaBBIKAMH IO3HABATEIbHON pedeKCUM KaK OCO3HAaHMSI COBEPIIAEMBIX
JIEUCTBUNA M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTaTOB; BJIAJETh CIOCOOAMHU
CaMOMPOBEPKH, CAMOKOHTPOJISL IIPOLIecca U pe3ysibTaTa peluieHus: MaTeMaTuYeCcKou
3a/1a4u;
- TPEIBHUIIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh NpPH PEIICHUU 3ajayH,
BHOCUTH KOPPEKTUBBI B JCSATEIHPHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX,
HaMJIEHHBIX OMHUOOK, BBISIBICHHBIX TPYIHOCTEH;
- OIIEHUBATh COOTBETCTBHE pE3yJibTaTa 1IN U YCIOBUSIM, OOBSCHATH MPUYUHBI
JOCTYKCHHSI WU HEIOCTHUKEHUST PE3yIbTaTOB JEATEILHOCTH, HAXOAUTh OIIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATbI
OcBoeHne y4eOHOro Kypca «AinredOpa M Hadajga MaTeMaTHUYECKOTO aHaln3ay Ha
YPOBHE CpeaHero oOmero oOpa3oBaHUsl JIOJDKHO OOecHeunBaTh JOCTUKEHUE
CJIEIYIOIINX MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YJILTATOB:

11 KJIACC

Yucya v BBIYUCICHUSA

OnepupoBaTh TMOHATUSMU: HATypallbHOE, 1IE€JI0€ YHCIO; HCIOIb30BaTh
MPU3HAKU JIEIUMOCTH IEIbIX YKCEJI, Pa3JIOKEHUE YUCIIa Ha MPOCThIE MHOXKUTEIU
JUISL pellieHUs 3a/1a4.

OnepupoBaTh MOHITHEM: CTETICHb C PAllUOHATBHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATUSIMH: JIOTapu(M UHKcIa, ECITHUYHBIE W HaTypajbHbIC
JorapuMsl.



YpaBHeHMs U HEPABEHCTBA

[IpumeHsaTh CBOWCTBA CTENEHW Ui MPEOOpa3OBaHUS  BBIPAKCHUI;
ONEPUPOBATH IOHATUAMU: IIOKA3aTEJIbHOE YPAaBHEHUE M HEPABEHCTBO; pEILIaTh
OCHOBHBIE TUIIBI II0KA3aTEJIbHBIX YPABHEHUI U HEPABEHCTB.

BoinonHATh  npeoOpa3oBaHMsl  BBIPAKEHUN, COIEpKallMX  JIOorapuMsl;
OIEpUPOBATh MOHATHUIMU: JOrapu(PMUUYECKOE YPABHEHUE U HEPABEHCTBO; pELIATh
OCHOBHBI€ THUIIbI JIOTAPU(PMUUECKUX YPABHEHUI U HEPABEHCTB.

HaxomuTe pemenus npocTennx TPUrOoHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMM: CHCTEMA JIMHEWHBIX YPAaBHEHUI U €€ DPEILCHHE;
UCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPAaBHEHUH I PELICHUs IIPAKTUYECKUX 3a/1a4.

HaxomuTpe pemeHus npoCcTeNmnX CUCTEM U COBOKYNHOCTEH PAallMOHATBHBIX
YPAaBHEHHU U HEPABEHCTB.

MopenupoBarh peajbHblE CHUTyallud Ha s3bIKE alnreOpbl, COCTaBIATH
BBIDAXXCHUS, YPAaBHEHMs, HEPABEHCTBA M CUCTEMbI II0 YCJIOBHUIO 3aJaud,
UCCJIeI0BaTh MOCTPOEHHBIE MOJIENH C UCITIOJIb30BAaHUEM anmnapara ajareOphi.

DOyHKUNHA U TPaPuKn

OnepupoBaTh  NOHATUAMU:  TEPUOAMYECKAsT  (PYHKLIHSA, MPOMEXKYTKU
MOHOTOHHOCTH  (DyHKLMH, TOUKM OKCTpeMyMa (QyHKUMH, HauOoibpliee U
HauMEHbIllee 3HaueHus (QYHKIUM Ha NPOMEXYTKE; MCIONb30BaTh HX I
uccliieioBaHus (PyHKIUH, 3alaHHON rpaduKoMm.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATEIBHOM, JiorapupmMuueckon u
TPUTOHOMETPUUYECKUX (PYHKUMH; M300pakaTh UX Ha KOOPAWHATHOM IJIOCKOCTH U
UCIIOIb30BaTh IS PEIICHUS YPAaBHEHUN U HEPABEHCTB.

N300paxarb Ha KOOPAMHATHOMN IJIOCKOCTH I'pa)MKH JINHEHHBIX YPAaBHEHUH U
MCIIOJIB30BATh X JUISl PELICHUS] CUCTEMBI JJMHEUHBIX YPABHEHHM.

Hcnonp3zoBarh rpaguku (yHKIUH A0S  MCCIEIOBAaHMUS TPOILIECCOB U
3aBUCUMOCTEN U3 APYTUX y4EOHBIX JUCLIUILINH.

Hayasna mareMaTu4ecKoro aHajusa

OnepupoBaTh MOHATUAMU: HETpEpbIBHAS (PYHKIMS; MPOU3BOAHAS (DYHKIIMH;
UCIIOJIb30BATh N'€OMETPUUECKUN U PU3NYECKHUI CMBICI POU3BOJHON JJI pelICHUs
3a/1ad.

Haxonutb MpoU3BOIHBIE 3IEMEHTAPHBIX (PYHKIIMI, BEIYUCIATH TPOU3BOIHBIE
CYMMBI, ITPOU3BEIEHUS, YACTHOTO (DYHKIHII.

Hcnonp30BaTh NPOU3BOIHYIO ISl UCCIIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHSTh PE3YyJIbTaThl UCCIAEAOBAHMS K TOCTPOCHHIO TPaUKOB.

Mcnonp30Bare MPOM3BOAHYIO JUISI HAXOKIACHHSI HAWIYYIIETO PEIICHHS B
IIPUKJIAIHBIX, B TOM YHCJIE COLUAIIBHO-OKOHOMUYECKUX, 3aa4ax.

OmnepupoBaTh MNOHATHSAMM: NEpBOOOpa3Has M MHTErpaj; IOHUMATh
reOMEeTPUYECKU U (PU3UUECKUNA CMBICI UHTETpaIa.



Haxomuthe mepBoOOpa3HbIe AIEMEHTAPHBIX (DYHKIWN; BBIYUCIATH WHTETPA
o ¢popmyne Hetorona—JIentoauma.

Pemarp mpuknagHbpie 3a/aud, B TOM YHCIE COLMAIBHO-DPKOHOMUYECKOTO M
du3nYeCcKoro Xapakrepa, CpeACTBAMH MaTeMaTHIECKOTO aHAIN3A.



TEMATUYECKOE IINTAHUPOBAHUE

11 KIIACC
KosuvecTBo yacoB
Ne HaumeHoBaHue pa3aesioB U TeM duekTpoHHbIe (LM pPOBHIE)
Kontponbusie IIpakTHuec
n/n NMpOrpamMmbl Bcero o0pa3oBaTeJIbHBIEC pecypchl
padoTshI KHe padoThl
CreneHsb ¢ palioHaJIbHBIM [TOKa3aTeIeM.
1 ITokazarenbHas Gyukims. [TokasareabHbIC 12 1 http://school-collection.edu.ru/
ypaBHEHUS U HEPaBEHCTBA
Jlorapudmudeckast QyHKIIHS. http://school-collection.edu.ru/
2 JlorapudmMudeckne ypaBHEHUS U 12
HEPaBEHCTBA
TpuronomeTtpuueckue GpyHKIUH U KX http://school-collection.edu.ru/
3 rpaduku. TpuroHomeTpuueckne 9 1
HEPaBEHCTBA
4 [IpousBoanas. [Ipumenenne npon3BoAHON 24 1 http://school-collection.edu.ru/
5 VIHTErpat ¥ ero pUMeHeHHs 9 http://school-collection.edu.ru/
6 CucTeMbl ypaBHEHUI 12 1 http://school-collection.edu.ru/
7 HaTypassHbic H HeTbie YrCia 6 http://school-collection.edu.ru/
3 [ToBTOpeHue, 0000IIEHIE, CHCTEMATU3AIIHS 18 ) http://school-collection.edu.ru/
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0



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

IToypouHoe uIaHUpOBaHUE

11 KJIACC
KosmmuecTBo yacos
Jara
Ne IMpakTuy JJIeKTPOHHbBIE HU(PPOBbIE
Tema ypoka KountpoJbh U3y4eH
n/n Bcero ecKHe o0pa3oBaTeJibHBIE pecypchl
ble padoThI us
padoThI
http://school-
CremneHb ¢ palmoHaIBHBIM ITOKa3aTesieM 1 .
collection.edu.ru/
http://school-
CaoiicTsa cTenenu 1 collection.edu.ru/
[TpeoOpa3zoBanue BhIpaXKEHUH, COAECPIKAIINX 1 http:// S_ChOOI'
PAIHOHATBHbIE CTEMEHH collection.edu.ru/
[IpeoOpaszoBaHue BBIpAKECHHH, COAEPIKAITIX 1 http:// S_ChOOI'
PAIHOHATBHBIE CTEMEHH collection.edu.ru/
[Ipeobpa3oBanue BeIpaKEHUN, COACPKAIIUX 1 http:// S_ChOOI'
PAIHOHATBHbIE CTEMEHH collection.edu.ru/
http://school-
IToka3arenbHblE ypaBHEHHS U HEPABEHCTBA 1 .
collection.edu.ru/
http://school-
[Toka3aTenbHble YypaBHEHHS U HEPABEHCTBA 1 collection.edu.ru/
http://school-
Iloka3areanpHEIE YpaBHCHHA U HCPABCHCTBA 1 Co”ectloneduru/
[TokazarenbHbIC YpaBHCHHUS H HEPABCHCTBA 1 http://school-



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

collection.edu.ru/

http://school-

10 [TokazarenbHble ypaBHEHUS M HEPABEHCTBA collection.edu.ru/
1 [Toka3arenbHas QyHKIM, €€ CBOMCTBA U http:// S_ChOOI'
rpacuk collection.edu.ru/
KonTponbhas padora o treme "CreneHs ¢ http://school-
12 paIMOHATBLHBIM ITOKa3aTeIIeM. collection.edu.ru/
[TokazarenbHas QyHkiws. [Toka3arenbHbie
ypaBHEHUs U HEpaBeHCTRA"
http://school-
13 Jlora cra :
rapugM Hmex collection.edu.ru/
http://school-
14 JlecATUYHBIE U HATypabHbIE JIOrapUPMBbI collection.edu.ru/
15 [TpeoOpazoBaHue BBIPAKECHUM, COACPKAIIUX http:// S.ChOOI'
norapudMbi collection.edu.ru/
16 [IpeoOpaszoBaHue BeIpaKECHHH, COACPIKAITUX http:// S_ChOOI'
norapudMbi collection.edu.ru/
17 [IpeoOpa3oBaHue BBIpAKESHUIA, COICPIKAIIUX http:// S_ChOOI'
norapudMbi collection.edu.ru/
18 [TpeoOpa3oBanue BhIpaKEHUH, COACPKALIUX http://school-
sorapumMbl collection.edu.ru/
19 Jlorapudmuyeckue ypaBHEeHUs U http:// S_ChOOI'
HEPABEHCTBA collection.edu.ru/
20 JlorapudmMudyecKkue ypaBHEHHUS U http://school-



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

HEPaBEHCTBA collection.edu.ru/
1 JlorapudMudyecKkue ypaBHEHHUS U http://school-
HEPaBEHCTBA collection.edu.ru/
99 JlorapudmMudeckue ypaBHEHUS U http://school-
HEpPaBEHCTBA collection.edu.ru/
23 Jlorapudmudeckas GpyHKIMs, eé cBOCTBa U http:// S_Ch00|'
rpaduk collection.edu.ru/
24 Jlorapudpmudeckas GpyHkuus, €€ cBoiicTBa 1 http:// S_Ch00|'
rpaduk collection.edu.ru/
o5 Tpuronomerpudeckre GyHKIUH, X htTPI//S.ChOOF
CBOMCTBA U rpaMKu collection.edu.ru/
26 TpuroHomeTpudeckue (yHKIHH, HX httPZ//S_ChOOF
CBOMCTBA U rpaduKu collection.edu.ru/
97 Tpuronomerpudeckue GpyHKIMH, HX http://school-
CBOWCTBA U TpapUKH collection.edu.ru/
28 TpuronomeTpuyeckue QyHKIUH, UX fﬂﬂxﬁﬁFhOOF
CBOMCTBA U rpaduKu collection.edu.ru/
29 ITpuMephbl TPUTOHOMETPHYECKHX httpi//S_ChOOF
HCPABEHCTB collection.edu.ru/
30 [TpuMepbI TPUTOHOMETPUIECKUX http://school-
HEPaBEHCTB collection.edu.ru/
[TpuMepbl TPUTOHOMETPUUYECKHUX httpi//S_Ch00|-
31 collection.edu.ru/

HEPABEHCTB
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[TpriMepbl TPUTOHOMETPUUYECKHUX

http://school-

32 .
HepaBEHCTB collection.edu.ru/
KontponbHas pabora o teme
"Jlorapudmuyeckas GyHKITHS.

Jlorapudmudeckue ypaBHEHHs U http://school-
33 HepaBeHCTBA. TpUrOHOMETPUYECKUE :
collection.edu.ru/
GyHKIMH U UX
rpaduxu. TpuronomeTpudeckue
HepaBeHcTBa"
http://school-

34 HenpepsbiBHble QyHKIUH collection.edu.ru/

35 Merto HHTEPBAJIOB JUIS PEILICHUS hitp:// S_ChOOI'
HEepaBEHCTB collection.edu.ru/

36 Meton UHTEPBANIOB ISl PEILICHUS http:// S_ChOOI'
HepABEHCTR collection.edu.ru/

http://school-

37 ITpouspomuas dpynximn collection.edu.ru/

http://school-

38 IT :

POH3BOAIAsL BYHIKLITH collection.edu.ru/

39 ['eomeTpuueckuii U GU3NIECKUNA CMBICT http:// S_ChOOI'
MPOM3BOMHOI collection.edu.ru/

40 I'eomerpuueckuit u pu3nyecKuii cMbICIT http:// S_ChOOI'
NPOM3BOMHOI collection.edu.ru/

41 [Tpou3BoaHBIE 37IEMEHTAPHBIX (PYHKIIHI http://school-
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collection.edu.ru/
http://school-

42 [Tpon3BogHbBIE 27IEMEHTAPHBIX (PYHKIHIH collection.edu.ru/

43 [TpousBomHAast CyMMBI, IPOU3BEICHHS, http:// S_ChOOI'
YACTHOTO (yHKIHH collection.edu.ru/

42 [IpousBomHAs CyMMBI, IPOU3BEICHHS, Egtﬁ(;/é fii)hnosgu .
YaCTHOTO (PYHKIIMH e

45 [Tpou3BogHASE CyMMBI, IPOU3BEICHHUS, http://school-
YaCTHOTO (PYHKITHIA collection.edu.ru/
[IpuMeHeHre MPOU3BOIHOM K http://school-

46 UCCIICIOBAHNIO (DYHKIIMI HA MOHOTOHHOCTb collection.edu.ru/
Y OKCTPEMYMBI
[TpuMeHeHre MPOU3BOHOM K http://school-

47 UCCIICIOBAHUIO (QYHKIMI HA MOHOTOHHOCTD collection.edu.ru/
Y OKCTPEMYMBI
[TpuMeHeHne TPOU3BOAHOI K http://school-

48 UCCIIeIOBaHUI0 (DYHKIIUH HA MOHOTOHHOCTb collection.edu.ru/
U OKCTPEMYMBI
[TprMeHeHrEe TIPOU3BOAHOM K http://school-

49 UCCJIEIOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTD collection.edu.ru/
Y OKCTPEMYMBI

50 HaxoxneHne HanboJIbIIEr0 U HAUMEHBILIETO http://school-
3HaueHHs QyHKIIMK Ha OTPE3Ke collection.edu.ru/
HaxoskieHre HanOOJbIIero U HAMMEHBIIIETO http://school-

51 collection.edu.ru/

3HaueHUs QYHKIMHU Ha OTpE3Ke
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HaxoxnaeHnue HanOOJIBIIECTO0 U HAMMEHBIIIETO

http://school-

52 .
sHaueHWs yHKITHH Ha OTpe3ke collection.edu.ru/
53 HaxoxieHre HanOOoIbIIero 1 HaMMEHBIIIETO http://school-
3HaueHHs (QYHKIMK Ha OTPE3Ke collection.edu.ru/
54 HaxosxeHre HanOOoJIbIIero U HAMMEHBIIIETO http:// S_ChOOI'
3HAYCHUs PYHKIIMU Ha OTPE3Ke collection.edu.ru/
55 HaxoskieHre HanOOJbIIero U HAMMEHBIIIETO http:// S_ChOOI'
3HaYeHUs (DYHKIIUU Ha OTPE3Ke collection.edu.ru/
[TpumeHeHne IPOU3BOTHOM ISt http://school-
HaXOKJICHHS HAWTy4IIero PeIIeHus B collection.edu.ru/
56 NPUKITAIHBIX 3a/1a4aX, Ui OMpPeIeIICHHSI
CKOPOCTH IPOIIECCa, 3aJaHHOTO (HOPMYIIOi
WK rpadukom
57 Konrtponbhas pabora mo teme http:// S_ChOOI'
"IIponsBoanas. [Ipumenenne nponsBoaHon" collection.edu.ru/
http://school-
58 ITepBooOpasuasg. Tabmuma nepBooOpa3HbIX )
P P P P collection.edu.ru/
http://school-
59 [TepBooOpasHas. Tabmuua neppoodpasHbIX collection.edu.ru/
60 WuTerpai, reoMeTpudecKuil U PU3nIeCcKuit http:/ /S_ChOOI'
CMBICT HHTerpaa collection.edu.ru/
61 WuTerpa, reoMeTpHUYCCKUi 1 (PU3NIECKHUI http://school-
CMBICIT MHTErpajia collection.edu.ru/
62 Wurerpan, reoMeTpUISCKUil U PU3HICCKHIA http://school-
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CMBICIT MHTErpajia

collection.edu.ru/

63 Berurcienue nunterpana mno gopmyse http:// S_ChOOI'
Hbtorona—JleiiGHuma collection.edu.ru/
64 Brrunciienue uaTerpaia mno gopmysie http://school-
Herorona—JleiibHuna collection.edu.ru/
65 Brruncnenue nnterpana mno gopmyne http:// S_ChOOI'
Hbtorona—JIeiiGHuma collection.edu.ru/
66 Brrunciienue naTerpana mo gopmysie hitp:// S_ChOOI'
Hbiotona—JleiiGHuma collection.edu.ru/
http://school-
67 Cucrembl IMHEHHBIX yPABHEHUH collection.edu.ru/
http://school-
68 CucreMbl IMHEHHBIX ypaBHEHUI collection.edu.ru/
69 Perenne mpukiIagHeIX 3a7a4 ¢ MOMOIIBIO http://school-
CUCTEMBI JIMHEHHBIX YpaBHEHHUN collection.edu.ru/
20 Perenne npukiaJHbIX 33124 C ITIOMOIIBIO http:// S_ChOOI'
CHCTEMBI JINHEWHBIX YPAaBHEHHI collection.edu.ru/
CucreMbl ¥ COBOKYITHOCTH LIETIBIX, http://school-
71 palMOHATIBHBIX, UPPALIMOHATILHBIX, collection.edu.ru/
NIOKA3aTEeNbHBIX, JIOTAPUPMHICCKHX
YpaBHEHUH U HEPABEHCTB
CHCTEMBI U COBOKYITHOCTH TEJIBIX,
Y http://school-
72 paIMOHATILHBIX, UPPAILIMOHATBHBIX,

MIOKA3aTeNIbHBIX, JOrapu(PMUUECKUX

collection.edu.ru/
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YpPaBHEHUHN U HEPABEHCTB

CucteMsl u COBOKYITHOCTH LCJIbIX,
pallOHAJIbHbIX, UPPALIUMOHAJIbHBIX,

http://school-

73 :
MIOKA3aTeNIbHBIX, JOrapuPMUUECKUX collection.edu.ru/
YPAaBHEHUI U HEPABEHCTB
CuctemMbl ¥ COBOKYITHOCTH IIEJIbIX, http://school-

24 palroHaIbHBIX, HPPALMOHAIBHBIX, collection.edu.ru/
HOKa3aTeJIbHBIX, IOrapu(hMUICCKUX
ypaBHEHHUIT U HEPAaBEHCTB

75 Hcnonb3oBanue rpadukoB GYHKIUH TS http:// S_ChOOI'
pelIeHUs] ypaBHEHUM U CUCTEM collection.edu.ru/

76 Hcnonb3oBanue rpadukoB GyHKIUH 115 http:// S_ChOOI'
pelleHHs] YpaBHEHHI U CHCTEM collection.edu.ru/
[MpumeHeHrne ypaBHEHHH, CUCTEM U http://school-

77 HEPABEHCTB K PEIICHUIO MaTEMAaTHUYECKUX collection.edu.ru/
3a/1a4 ¥ 33J1a4 U3 Pa3IMIHbIX 001acTen
HAYKH U peabHON KH3HU

78 Kontponbhas pabora no teme "MHTerpain u http://school-
ero npumeHeHusi. CHCTEeMbl ypaBHEHU" collection.edu.ru/

29 HarypasnbHble 1 1iej1ble Yncia B 3a1a4ax 13 http:// S_ChOOI'
PEATBHOI HKH3HH collection.edu.ru/

80 HarypasnbHble 1 1ieJIble Yncia B 3a1a4ax U3 http:// S_ChOOI'
DEATTBHOM KH3HH collection.edu.ru/

81 HarypasbHble U Iie/ible Ynciia B 3aa4ax u3 http://school-
peanbHOMN JKU3HU collection.edu.ru/

82 [Ipu3HaKK JETMMOCTH IIEJTBIX YUCEI http://school-
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collection.edu.ru/

http://school-
83 [Ipu3Haky JeIMMOCTH LEbIX YHCEl collection.edu.ru/
http://school-
84 [Tpu3HaKy AETUMOCTH LEIBIX YACETT collection.edu.ru/
85 [ToBTOpeHue, 0000IIeHHE, CHCTEMATH3AITUS http:/ S_ChOOI'
SHaHui. VpaBHEHHS collection.edu.ru/
86 [ToBTOpeHue, 06001IECHIE, CHCTEMATH3AIUS http://school-
3HaHUU. YpaBHEHUs collection.edu.ru/
87 [ToBTOpeHue, 0600IIeHIE, CUCTEMATU3ALINS http:// S_ChOOI'
sHanwii. YpaBHeHus collection.edu.ru/
88 [ToBTOpenue, 00001ICHHE, CUCTEMATH3AITUS http:// S_ChOOI'
SHawmii. VpapHeHus collection.edu.ru/
89 [ToBTOpeHue, 0600IIeHHE, CUCTEMATU3AIINS http://school-
3HaHUH. YpaBHEHUS collection.edu.ru/
90 [ToBTOpeHue, 0000IICHIE, CUCTEMATHU3AIIHS http:// S_ChOOI'
SHaHmii. VpapHeHus collection.edu.ru/
o1 [ToBTOpeHue, 0600IIeHHE, CUCTEMATU3ALINS http:/ S_ChOOI'
suanmit. HepapeHcTra collection.edu.ru/
92 [ToBTOpeHue, 0000IIeHIE, CUCTEMATU3AIIHS http:// S_ChOOI'
suanmii. HepaseHcTBa collection.edu.ru/
93 [ToBTOpEeH#ue, 0000IIeHHE, CUCTEMATH3AIIHS http://school-
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3HaHui. HepaBeHcTBa

collection.edu.ru/

94 [ToBTOpeHue, 0600IIECHNE, CHCTEMATH3AIUS 1 http://school-
3HaHuii. HepaBeHcTBa collection.edu.ru/
05 [ToBTOpeHue, 0600IIeHHE, CUCTEMATU3AIINS 1 http:/ S_ChOOI'
3HaHUN. CHucTeMBbl ypaBHEHUN collection.edu.ru/
96 [ToBTOpeHue, 0000IIeHIE, CUCTEMATU3AIIHS 1 http:/ S_ChOOI'
3HaHui. CUCTEMBI ypaBHEHUI collection.edu.ru/
97 [ToBTOpeHue, 0600IIEHHE, CHCTEMATH3AIUS 1 http://school-
3HaHU. OYHKIMH collection.edu.ru/
08 [ToBTOpeHME, 0000IICHIE, CUCTEMATHU3AIIHS 1 http:/ S.ChOOI'
sHanHi, QyHKIHH collection.edu.ru/
http://school-
99 Hrorosas koHTpoJIbHAs paboTa 1 collection.edu.ru/
http://school-
100 HToroBasi KOHTpoJbHAs paboTa 1 collection.edu.ru/
O0o001IeHre, cucTeMaTu3alys 3HaHUH 3a http://school-
101 KypcC anreOphl U Hayal MaTeMaTHYECKOTO 1 collection.edu.ru/
anammsa 10-11 xmaccoB
O0001enne, cucreMaTH3anys 3HaHUH 3a
http://school-
102 KypcC aireOpbl ¥ Hadaa MaTeMaTHIeCKOTO 1 :
collection.edu.ru/
anammsa 10-11 xmaccoB
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
oOpazoBatensHOU porpaMMel (11 kitacc)

Kon [IpoBepsiemble peAMETHBIE PE3YIbTAThl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHON MPOTrpaMMBbI CpeTHEro 0011ero 00pa3oBaHus
pe3yibTara
1 Yucna v BBIYUCIIEHUS
OnepupoBaTh MOHATUAMHU: HATypajbHOE, LEJIOE€ YUCIO; HCIOIb30BATh
1.1 MPU3HAKU JEIUMOCTH LEIbIX YHCEN, PAa3J0KEHUE YHCIIAa Ha MPOCTHIE
MHOXHTENH JJIs PEeLIeHUs 3a1a4
1.2 OnepupoBaTh HOHATUEM: CTENEHb C PAl[MOHAIBHBIM IIOKa3aTeIeM
13 OnepupoBaTh NOHATHAMMU: JIorapu(M YuCIa, JeCITUUHbIE U HAaTypaJbHbIe
' JorapupmMsl
2 VYpaBHEHUS U HEPABEHCTBA
[IpuMeHATh CBOWCTBa CTeMeHW Uil TNpeoOpa3oBaHMs BBIPAKEHUH,
2.1 ONEpPUPOBATh MOHATUSAMH: IMOKAa3aTeIbHOE YpaBHEHHE M HEPaBEHCTBO;
pelaTh OCHOBHBIE THIIbI TOKa3aTEIbHBIX YPABHEHUH U HEPABEHCTB
BhimonHATe npeoOpazoBaHMs BBIPAKEHUM, coAep)Kalux JorapuMsl;
2.2 OTIEPUPOBATH MOHATUSAMH: JOTAPUPMHUECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIbI JJOrApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB
2.3 HaxonuTh pemeHus npocTefimx TpUroHoOMeTpUYeCKUX HEPABEHCTB
OnepupoBaTh NOHATHAMU: CHCTEMa JMHEHHBIX YPAaBHEHUN U €€ PelIeHUE;
24 UCTIONB30BAaTh  CHCTEMY  JIMHEWHBIX  ypaBHEHWH Uil  pEIICHHS
MPAaKTUYECKUX 3a/1a4
25 HaxomuTe  pemieHus  NpPOCTEMIIMX  CUCTEM U COBOKYIHOCTEH
' paIMOHATBHBIX YPAaBHEHUI U HEPABEHCTB
MogenupoBaTh peajibHble CHTyallMd Ha fA3bIKE aureOpbl, COCTaBIAThH
2.6 BBIPA)KCHUS, YPAaBHEHHUs, HEPABEHCTBA M CHCTEMBI 0 YCJOBHUIO 3a/1a4H,
HCCIIEI0BaTh [TOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM alapara ajireOpbl
3 OyHKIMY U TpaduKu
OnepupoBaTh TMOHATHSAMU: TepHOAMYEcKas (QYHKIUS, MPOMEKYTKU
31 MOHOTOHHOCTH (YHKIIMH, TOYKH SKCTpeMyMma (QYHKIWH, HauOoJbIIee U
' HalMEHbIIee 3HaYeHUsT (PYHKLUU Ha MPOMEKYTKE; MCIIOIb30BaTh UX IS
ucclieToBaHus (QYHKINH, 3aJaHHOU TpaduKoM
OnepupoBaTh NOHATUAMU: TpadUKU NOKA3aTENbHOM, Jorapudmuyeckoit u
3.2 TPUTOHOMETPUYECKUX (QYHKIUI; H300pakaTh HX Ha KOOPAMHATHOM

IJIOCKOCTH M MCIIOJIB30BATh JUUIS PELICHHs] YPAaBHEHUH U HEPABEHCTB




3.3

N300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKd  JHMHEHHBIX
YPAaBHEHUH M MCHOJIB30BaTh MUX JUIS PELICHHsS CHCTEMBl JIMHEHMHBIX
YpaBHEHUI

3.4

Hcnonb3oBate rpaguku (QyHKOMA Ui UCCIENOBaHHUS MPOLECCOB H
3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIHUIINH

Hagama MaTemMaTHuecKkoro aHajan3a

4.1

OnepupoBarh MNOHATUAMH: HEOpepbiBHAas  (QYHKIUSA, MPOU3BOAHAS
(GYHKIIUHM; WCIONB30BaTh TEOMETPUYCCKHA U (DU3WYECKHA CMBICI
MIPOU3BOAHOM ISl peLLICHUs 3a/1a4

4.2

HaxonuTe  NpOM3BOJHBIE  AJIEMEHTAPHBIX  (DYHKIMH,  BBIYMUCIATH
IIPOM3BOJHBIE CYMMBbI, IPOU3BEICHMSI, YACTHOTO () YHKIUI

4.3

Hcnonp3oBaTh  NpPOU3BOAHYIO U HUCCIENOBaHMS  (QYHKIMHM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IIPUMEHATh PE3yJIbTaThl MCCIENOBAaHUSA K
MIOCTPOEHHUIO rpapuKoB

4.4

Hcnons3oBaTh MIPOU3BOAHYIO IJId HAXOXACHHA HAWIYUIICro pPEIICHUS B
MNPUKJIAAHBIX, B TOM YUCJIIC COONUAJIBHO-3KOHOMUNYCCKUX, 3aaa4ax

4.5

OnepupoBaTh MNOHATUSAMM: IE€pBOOOpa3Has W MHTErpaj; IOHUMATh
reoMeTpUYECKUN U PU3NYECKUI CMBICI HHTETpaa

4.6

HaxoauTb nepBooOpasHbIe IEMEHTAPHBIX (HYHKIMM, BBIYUCISATh HHTErPall
no ¢opmyne Hetorona - JleitOHuma

4.7

Pemrats NPUKIAAHBIC 3a/la4i, B TOM YUCJIC CONUAJIBHO-OKOHOMHWYCCKOI'0 1
(I)I/I3I/IIICCKOFO XapaxkTepa, CpeACTBAMU MATCMATHYCCKOI'O aHaJIn3a

[IpoBepsiembie aneMenThI coaepkanus (11 kmacc)

Kon

[IpoBepsieMblii 371EMEHT COJEPHKAHUS

Ypncna v BEIYMCICHUS

1.1

HaTypaJ'IBHBIe H OCJIbIC YHCIIA. HpI/ISHaKI/I JCIUMOCTH LECJIBIX YHUCCI

1.2

Crernens ¢ pallnOHAJIBHBIM ITOKA3aTCJIICM. CBoiicTBa CTENICHU

1.3

Jlorapudm uucna. [lecsTudynble U HaTypajibHbIE JOrapupMbl

YpaBHEHUs U HEPABEHCTBA

2.1

[TpeoOpa3oBanue BBIPAKEHHUN, COACPIKALIHX JIOTApU(HMBI

2.2

[IpeoOpa3oBaHre BBIpAKEHUM, COJAEPKAIMIUX CTENEHU C  PaAMOHATHHBIM
MoKazaresiem

2.3

[Tpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB




2.4

IlokazaTenbHbIC YpaBHCHHA U HCPABCHCTBA

2.5 Jlorapugmuueckue ypaBHEHHUs] 1 HEPAaBEHCTBA
26 Cucrembl JNTMHEHHBIX ypaBHEHMH. PemnieHue npukiagHbIX 3a7ad ¢ IOMOIIbIO
' CHUCTEMBbI JINHEHHBIX YpaBHEHUN
2.7 CucTtemMbl U COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
o8 IIpumeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHHUIO MATEMaTUYECKUX
' 3aJa4 U 3a]1a4 U3 pa3IuuHbIX 00JacTel HayKu U pealbHOM JKU3HU
3 OyHKIMU U TpaduKu
Oynknus. [lepuonnueckne GyHkuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKITHH.
3.1 MaxkcuMymMbl 1 MUHUMYMBI ¢GyHKuuu. HaunOomnpiiee u HauMeHbIIee 3HAYEHUE
(GYHKIIUN Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpadUKu
3.3 [TokazaTenpHas u norapudmudeckas GyHKIIMN, KX CBOWCTBA U TPapUKH
34 Hcnonb3oBanue rpadukoB (YyHKIMHA JUIsl pELIeHUs YPAaBHEHUH W JIMHEHHBIX
' CHCTEM
Ucnonws3zoBanne rpadukoB GYHKIUNA 1T UCCICNOBAHHS TIPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPH PEIICHUH 33Jad U3 JAPYIHX Y4eOHBIX
MPEIMETOB U PEATBHOM KU3HU
4 Hayana marematuyeckoro aHaamsa
4.1 HenpepsiBabie pyHKITMN. MeTO MHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB
4.2 [TpousBoanas ¢pyukuuu. ['eomeTpuueckuii 1 PU3NIECKUA CMBICT TIPOU3BOTHON
43 [IpousBoaHbie AnmeMeHTapHbIX (QyHKUUNA. DOpMysIbl HAXOXKICHUS MPOU3BOIHOU
' CYMMBI, IPOU3BENICHHS U YaCTHOTO (YHKIUI
[IpumeHeHre NpPOM3BOAHOM K HCCIEIOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.4 sKCTpeMyMbl. HaxosxieHne HanOoNbIIero U HaMMEHBIIEro 3HaueHUs (PyHKIUH
Ha OTpe3Ke
[IpumeneHre MNPOU3BOMHON Il HAXOXKACHUS HAWIY4ylIero pelIeHUs B
4.5 NPUKIAJHBIX 3ajadax, JUIsl OIpEAeNeHUs CKOPOCTH IIpolecca, 3aJaHHOIo
dbopmyroit wim rpapukoM
4.6 [TepBooOpasnas. Tabauia nepBooOpa3HbIX
47 WuTerpan, ero reoMmeTpuueckuii 1 pu3nyecKuil cMbICi. BeluncieHne nHTerpana

no ¢opmyne Hetorona - JleitOHma




[Tposepsiembie Ha EI'D mo maTemaTuke TpeOOBaHUS

K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl

CpemHero odmiero oopa3oBaHus

Kon
MIPOBEPSAEMOTO
TpeOoBaHUS

[IpoBepsieMblie TpeOGOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEIHLHOM MPOTPAMMBI CPETHETO O0IIeT0 00pa30BaHMs
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BJIaI[eHI/Ie MCTOdaMU JOKAa3aTCIILCTB, aJrOpUTMaMH PpPCHICHUA 3aladv;
yMeHue (GOpPMYIHPOBATH W OINEPUPOBATH TOHATHSIMHU: OIpE/ICICHNUE,
aKcuoMa, TeopeMa, CJEJICTBHE, CBOMCTBO, IPHU3HAK, J0Ka3aTEIIbCTBO,
paBHOCHIIbHBIC (POPMYJIMPOBKH; TPUMEHSTh HX; YMEHUE (HOPMYyIUpOBATH
o0paTHOE M TPOTUBOIOJIOKHOE YTBEP)KICHUE, NPUBOAUTH IMPHUMEPHI U
KOHTPIPUMEPHI, HCIOIB30BaTh METOJl MAaTeMaTHYECKOW WHIYKIINU;
MPOBOAUTDL JOKA3aTCIIbHBIC PACCYKACHUSA MMPU PCIICHUU 3a/iad, OLICHUBATH
JIOTHYECKYI0  MPAaBHJIBHOCTh  PACCYXXICHHI; yMEHHE OIEepUpOBATh
MOHATHUAMU: MHOXKCCTBO, IMOJMHOXKXCCTBO, OIICpAllMU HAJd MHOXCCTBAMU,
YMEHHE WCIIOJIb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM  ammapar  Juis
OIMMCaHUA PCAJIbHBIX MPOLECCOB U SIBJIEHUU U npu pCliCHUMU 3a1a4, B TOM
YHCIIe U3 JPYTUX YYEOHBIX MPEIMETOB; YMEHHUE ONICPUPOBATH TOHSATHSIMHU:
rpad, cBs3HBIN Tpad, epeBo, MUK, rpad HA MIIOCKOCTH; YMEHHE 33/1aBaTh
U OIUCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMHM; UCIOIB30BATh Tpadbl MpH
pElIeHNH 3a1a9

YMeHue omnepupoBaTh MOHATHSAMHU: HATypajdbHOE YHUCIO, IEJ0€ YHCIIO,
CTEMEHb C LIeJbIM MOoKa3aTelleM, KOPEeHb HAaTypalbHON CTENEeHH, CTENEHb C
palMoOHAIBHBIM TTOKA3aTeJIeM, CTENEeHb C JCHCTBUTEIBHBIM MOKa3aTeseM,
jJorapudm YuCIa, CUHYC, KOCHHYC M TaHT€HC IPOU3BOJILHOTO YHCIA,
OCTaTOK MO0 MOAYJI0, PAalMOHAJIBLHOE YHCIIO, HUPPAIMOHAIBHOE YHCIIO,
MHOKECTBAa HATypalbHbIX, LEJIbIX, pAIHOHAIBHBIX, JIEHCTBUTEIBHBIX
qHCell; YMEHHE MCIIOIh30BaTh IPU3HAKYU JCIIMMOCTH, HAMMEHBIITHA OO
JeNuTeNb ¥ HauMeEHbIIee oflnee KpaTHoe, anropuT™M EBkimuaa mpu
pElIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3UIIMOHHBIMU CHUCTEMaMH
CUHCJICHHSI; YMEHHUE BBIMOJIHATH BBIYUCIICHUE 3HAYCHUI U TPeoOpa3oBaHus
BBEIPOKEHUH CO CTENEHSAMH M Jiorapudmamu, mnpeobpa3zoBaHus JApoOHO-
palMOHANbHBIX  BBIPAXKEHHUM;  YMEHHME  ONEpPUPOBATH  MOHATHUIMHU:
MOCJIEIOBATEILHOCTh, apupMeTUYecKasi MPOrpeccusi, T'e€OMETpUUYECKast
mporpeccusi, OeCKOHEYHO yObIBaroIasi TeoOMeTpHYecKas MPOTrpPecCus;
yMEHHE 3a/1aBaTh IIOCJICIOBATEILHOCTH, B TOM YHCIE C ITOMOIIBIO
PEKYpPEHTHBIX (POpPMYJ; YMEHHE ONEPUPOBATH MOHITUSIMH: KOMILIEKCHOE
YUCJIO, COMPSDKCHHBIE KOMIUIEKCHBIE YHCJIA, MOIYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alMcChd  KOMIUIEKCHBIX  YHCElN
(reomeTpuyueckas, TPUTOHOMETpPUYECKass U ajreOpanveckas); YyMETb
MPOU3BOIUTH apudmeTuyecKkue NOeHCTBUS C KOMIUICKCHBIMHU UHCIIAMU;
MPUBOAUTH MPUMEPHI UCIIOIB30BAHMS KOMITJIEKCHBIX YHCEIT; ONEPUPOBATH
NOHATUSAMM: MaTpuna 2 X 2 u 3 X 3, ompeaenuresb MaTpUlbl,
T€OMETPUUYECKHUIN CMBICIT OTIPECTUTEIIS

Vmenue OIICpHUPOBATE IOHATUAMMU: PATUOHAIBHBIC, HPPAIHOHAJIBHEIC,




noKa3aTejbHble, CTENEHHbIe, JIorapuMUYeckue, TPUTOHOMETPUUYECKHE
YpPaBHEHUsS M HEPABEHCTBA, HX CHCTEMBI; YMEHHE OIEPHUPOBATH
MNOHATUAMM: TOXKJECTBO, TOKIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEPABCHCTBO, CUCTEMAa YPAaBHEHUM M HEPAaBEHCTB, PaBHOCHIBHOCTH
YpaBHEHUH, HEPABEHCTB M CUCTEM; YMEHUE pellaTh ypaBHEHUS,
HEPABCHCTBA W CHCTEMBI C IIOMOIUBIO Pa3JIM4YHBIX IPUEMOB; peELIATh
YPAaBHEHUs, HEPAaBEHCTBA U CUCTEMBl C IapaMeTpOM; IIPUMEHSITh
YPaBHEHHs, HEPABEHCTBA, UX CHCTEMBI UI1 PELICHUS MaTEMATHYECKUX
3aj71a4 M 3a]1a4 U3 PA3IUYHbIX 00JacTel HAYyKU U peaibHON KU3HU

YMeHue omnepupoBaTh TMOHATUSMU: (DYHKIHS, HYETHOCTh (QYHKIUH,
NEPUOIMIHOCT (DYHKIMH, OTPAHUYCHHOCTh (YHKIIMHA, MOHOTOHHOCTb
GyHKIUHM, dKCTpeMyM (YHKIMK, HAauOOJbIEe M HAaUMEHbINEE 3HAUYCHUS
GyHKIMHM Ha TIPOMEXKYTKE, HempepbiBHAs (YHKIHSI, aCHMIITOTHI Tpaduka
GyHKIUM, TepBas U BTOpasi MPOW3BOAHAS (DYHKIIMH, TEOMETPHUECKUN U
(U3MYEeCKUH CMBICT TMPOW3BOJHOM, TepBOOOpa3Has, OMpeaeICHHBIN
WHTETpaJI; YMEHUE HAXOAWTh ACHUMITOTHl rpaduka (yHKIUH; yMEHHE
BBIUUCIIATh  NPOW3BOJHBIC  CYMMBI, [POU3BEACHHUS, YacTHOTO H
KOMIO3UINN (YHKIIMH, HAXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIIMW; YMEHHE HAXOIWTh TPOM3BOJHBIC AJIEMEHTAPHBIX (YHKIINH,
YMEHHE WCIIOJIb30BaTh MPOU3BOJHYIO [UISI HCCICNOBaHUS (YHKIHH,
HaXOJIUTh HAWOOJBIIME W HAUMCHBIINE 3HAYCHHsS (QYHKIUH; CTPOHTH
rpadUKy MHOTOYJICHOB C HCIIOJH30BAaHHEM arlapara MaTeMaTHYeCKOTO
aHanM3a; TPUMCHSTHh MPOU3BOJHYIO JIJISI HAXOXJICHUS HAMIYYIIEro
pelIeHUsT B TPHKIATHBIX, B TOM YHCJIEC COIUAIBHO-DKOHOMHUYECKHX U
bu3nveckux 3aja4ax; HaXOIUTh TUIOMAAN U 00BEMbI QUTYp C TIOMOIIBIO
WHTETpaJIa; MPUBOIUTH TPUMEPHl MATEMATHUECKOTO MOJEITHPOBAHUS C
NOMOIIBI0 Au(epeHInATBHBIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUSAMU: TpapuK QYHKIMH, 0OpaTHAs (YHKIIHS,
KOMIO3uIus (DyHKIOWHA, JTuHeWHas (QyHKIUs, KBaipaTHuHas (QyHKIHS,
pauuoHanbHass (QYHKUUS, CTeNeHHas (yHKIUsS, TPUTOHOMETPUUYECKUE
¢byHKIMK, OOpaTHBIE TPUTOHOMETpPHUYECKUE (DYHKIMH, MOKa3aTelbHAs U
norapupmuueckass (GYHKLUUU; YMEHHE CTPOUTh TIpauKU H3y4YEHHbIX
GbyHKOMH,  BBINONHATH  TpeoOpa3oBaHust  rpadukoB  (QyHKIMIA,
UCMOJIb30BaTh IpaduKK Uil U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelieHnH 33134 W3 JPYTHX YYeOHBIX NPEIMETOB M 3a7ad M3 pPealbHOM
KHM3HM; BBIpaXKaTb (QOPMYJIaMU 3aBUCUMOCTH MEXIY BEIMYUHAMU;
HCIIOJIb30BaTh CBOMCTBA U rpaduku (PyHKUMHA Ui pelleHus ypaBHEHU,
HEpaBEHCTB M 3aJady C IapaMeTpamH; M300pakaTb Ha KOOPJMHATHOU
TUIOCKOCTH MHOKECTBA PEIICHUH YpaBHEHHIA, HEPABECHCTB U HX CHCTEM

YMeHue pemath TEKCTOBbIE 3aJaud pPa3HbIX TUIMOB (B TOM 4YHCIE Ha
IPOIIEHTHI, JI0JIM M YacTH, Ha JIBUWXKEHHE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJOTH, 3a7a4d U3 00JacTH YIpPaBJICHUS JIMYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAXKEHHUS, YpPABHEHUS, HEPABEHCTBA U HX
CHUCTEMBI II0 YCJIOBHIO 3alayd, MCCIENOBATh IIOJyYEHHOE PEUICHHE U
OLIEHMBATh MPAaBIONOJ0OHOCTh PpE3yNbTAaTOB; YMEHHUE MOJAEIHPOBAThH
peanbHBIE CUTYallMM Ha S3bIKE MAaTEMaTHKH; COCTABIISITH BBIPAXKEHUS,




YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4y, UCCIEA0BATh
IIOCTPOCHHBIE ~ MOJEJIM C  MCIOJB30BAaHMEM  amnapara  ainreopsl,
MHTEPIPETUPOBATH MOJTYYEHHBIA pPe3ysIbTaT

YMeHue onepupoBaTh MOHITHIMH: CpeaHee apudMeThdeckoe, MeauaHa,
HanOoJIbIlIee M HAUMEHbIIIEe 3HAUCHHS, pa3Max, TUCTIePCHsl, CTAaHIAPTHOE
OTKJIOHEHHE YHCIOBOro Habopa; yMEHHE H3BIIEKaTh, MHTEPIPETUPOBATH
nH(popMaIrio, MpeaCTaBICHHYIO B TabMuIax, Ha AUarpaMMax, rpadukax,
OTPAKAIOLIYI0 CBOKWCTBA PEAIBHBIX MPOLIECCOB U SBJICHUMN; MPEACTABIIATH
nHpOpMaIMI0O C TOMOIIBI0 TAOMWIT W  JIWMarpaMM; HCCIEI0BaTh
CTaTUCTUYCCKUC HOAHHLIC, B TOM 4YHUCIIC C NPHUMCHCHUCM Fpa(l)I/I‘ICCKI/IX
METOOB ¥ DJIEKTPOHHBIX CPEICTB; TPAPUUECKH UCCIIEOBATH COBMECTHBIC
HaOJII0JICHUS C IOMOIIBIO JUarpaMM pacCEeMBaHUs U JIMHEHHON perpeccun

YMeHHe onepupoBaTh IOHATUSMH: CIIyYalHBIM ONBIT M CIIy4ailHOE
COOBITHE, BEPOSTHOCTh CIy4allHOIrO COOBITUS; YMEHHME BBIUUCIATH
BEPOSITHOCTh C HCIOJB30BAHUEM TIpaUUIeCKUX METOO0B; NPUMEHSTH
(GopMyJbl CIOXXKEHUS U YMHOXKEHHsI BEpOSITHOCTEH, (OpMyily MOJHON
BepOsATHOCTH, Gopmyny beprymnn, komOuHaTopHble (PakTbl U (HopMyIbI;
OLIEHUBATh BEPOATHOCTU pEAIbHBIX COOBITHUIH; yMEHHE OIEpPUPOBATH
MOHATHSAMH:  CIydaiiHas BENWYMHA, pACHpEICICHUE BEPOSTHOCTEMH,
MaTeMaTUYeCKOE OXKHJaHUe, JUCHEepCUs U CTaHJIApTHOE OTKJIOHEHHE
ClyyailHOH  BENMYWHBI, (DYHKIUMH  pacrpenesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, OKA3aTEJIbHOTO U HOPMAJIBHOT'O PAaCHpeeNieHH; yMeHue
MCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX pACIpENeICHUI U PeleHHs 3a1a4;
3HAKOMCTBO C HOHATHAMM: 3aKOH OOJIBIIUX YHCEN, METO/bl BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TMPHUBOAWTH NPUMEpPHl MPOSBICHUS 3aKOHA
OONBLIMX 4YHMCEd B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHHUSX; YMEHHE
ONIEpPUPOBATh MOHATUSMH: COYETAaHHUE, MEePECTAaHOBKA, YUCIO COYETAHHIA,
YUCIO  IEepecTaHoBOK; OuHOM  HblOTOHa;  yMeHHE  NIPUMEHATH
KOMOWHATOpHBIE (PAKTHl U PACCYXACHUS Ul PEIICHHs 3a/a4; OLEHUBATDH
BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTABIIATh BEPOATHOCTHYIO MOJENb U
MHTEPIPETHPOBATH TOJTYYCHHBIA PE3yJIbTaT

YMeHue onepupoBarb MOHATHSMH: TOYKA, MOpsMasg, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIA, ITIOCKUM yIoJl, ABYTPaHHbBIN
YIOJI, TPEXTPAHHBIN yTOJl, CKPEIMBAIOIIUECA MPSIMbIE, TAPATIIETBHOCTD U
MEPIECHINKYISPHOCTh MPSAMBIX W IUIOCKOCTEH, YIrOJ MEXAY NPSIMbIMU,
Yrojl MEXAy TMpSIMOM U IUIOCKOCTBIO, YIroJl MEXAY IUIOCKOCTSIMH,
pacCTOAHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE MEXKIY NPSMBIMH,
pacCTOAHUE MEXAY IUIOCKOCTSAMH; YMEHUE HCIIOIb30BaTh MPHU PEUICHUH
3a1a4 U3ydeHHbIe (DAKTHl U TEOpEeMbl TUIAHUMETPHH, YMEHHUE OIICHHWBATh
pa3Mepbl OOBEKTOB OKPYXKAIOMIET0 MHpa; CTPOUTh MAaTeMaTHYECKHE
MOJEIM C IIOMOUIBI0 T€OMETPUYECKHUX IIOHATHM WM BEJIWYUH, DPELIATh
CBSI3aHHBIE C HUMU NMPAKTUYECKUE 3a1a4H
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YMeHue ornepupoBaTh MOHATHAMH: IUIOMAAL (GUTYpBI, 00beM (UTYDHI,
MHOT'OI'paHHUK, HpaBHJ’IBHLIﬁ MHOT'OIpaHHUK, CCUHCHUC MHOTOT'paHHHUKA,
Ky0, Tapajuienenuriesl, Npu3Ma, Mupamuia, (GUrypa u IOBEPXHOCTH
BpallleHHus, UWIMHApP, KOHYyC, map, cdepa, miomans chepbl, IUIOMmaib




MOBEPXHOCTH NHpaMHJbl, NPU3MbI, KOHYyCa, LMIMHIpa, 00BbEeM Kyoa,
NPSMOYTOJIBHOTO TMapajuleyienuieia, MHPaMHIbl, TPU3MBL, IHIHHIDPA,
KOHYycCa, I1apa, pa3BepTKa IMOBEPXHOCTH, CEUYEHHUS KOHyca W LMIMHJIPA,
napajulellbHble OCH  WJIM OCHOBAHHUIO, CEUYCHHE IIapa, IUIOCKOCTb,
Kacaromascs cdepbl, IWIMHAPA, KOHYyCa; YMEHHE CTPOMTh CEueHHE
MHOTOTPaHHHMKA, M300pa)kKaTb MHOTOTPAaHHUKH, (QHUTYpPHl U ITOBEPXHOCTH
BpAILCHHs, UX CEUYCHHS, B TOM YHUCIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHE NPHUMEHSITh CBOWCTBA T€OMETPHUYECKHUX (HUTYp, CaMOCTOSTEIHHO
(bopMyIMpOBaTH ONpeAEICHNUs U3y4aeMbIX (UTyp, BBIABUTATh THIIOTE3BI O
CBOWCTBaX W NpPU3HAKaX TEOMETPHYECKHX (UTYp, OOOCHOBBIBATH WIIH
OlpoBepraTb MX; YMEHHE TNPOBOAUTH KiIacCUPHUKALMIO (Uryp 1o
Pa3IUYHBIM TIPU3HAKaM, BBINOJHATE HEOOXOANMBIC JIOTIOJHHUTEIIBHBIC
MOCTPOCHHUS
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YMeHue OomepupoBaTh IMOHATHAMHU: JBH)KEHHE B  IPOCTPAHCTBE,
napaulebHBI TEPEHOC, CHMMETPHs Ha IUIOCKOCTH M B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue NOA00UsS, TMOAOOHBIE (QUTYpHI; yMEHHE
pacno3HaBaTh paBHbIE M MOJOOHBIE (UIYpHL, B TOM YHCIE B MPUPOJE,
HCKYCCTBE, apXUTEKType; UCIO0IH30BATH T€OMETPUUYECKHE OTHOIICHUS MPH
pEUICHUH 3a7ad; HAaXOIUTh TEOMETPHYCCKHE BEIUYMHBI (IJIMHA, Yrod,
IUI0IAAb, 00BEM) MPU PEIICHUH 3a/1a4 U3 JPYTrUX Y4eOHBIX NMPEAMETOB U
U3 peaJbHOM JKU3HHM;, YMEHHE BBIYHCISATH T'€OMETPUYECKHE BEITMYHHBI
(mHa, yrom, IUIOMAAb, O0BEM, IUIOMIAJ b IOBEPXHOCTH), HCIONB3YS
U3y4eHHbIE (OPMYINIBI U METOABI, B TOM YHCJE: IUIOMAAb IMOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, MWIMHIpA, TUIOMAnb cdepbl; o0beM Kyoa,
NpSIMOYTOJIBHOTO Tapaulelenuneaa, MHPaMUAbl, TPHU3MBI, IHIHHIPA,
KOHYca, Iapa; yMEHHUE HaXOJAUTh OTHOIIICHHE 00BEMOB MOJOOHBIX (QUTYD
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VYMmenune OINICPHUPOBATH MOHATHUAMU: HNPAMOYIoOJibHasd CUCTEMa KOOpAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha YHCIO, Pa3joKEHUE BEKTOpa 1o Oasucy,
CKaJIIPHOE TPOM3BEICHUE, BEKTOPHOE NPOM3BEACHUE, YIOI MEKIY
BCKTOpaMH; YMCHHUC HCIIOJIbB30BATh BCKTOpHBIﬁ n KOOpI[HHaTHBIfI MCTO
JUTsL PEIICHUS] TEOMETPHUYCSCKHX 3a/1a4 U 33a]1a4 JAPYrHX y4eOHBIX MPEIMETOB
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YMeHue BbIOUpaTh MOAXOISAIINN METO JUIsl peIIeHUs 3aJjau; TOHUMaHHe
3HAYUMOCTH MaTeMaTUKH B H3YYEHUHM TPUPOAHBIX U OOLIECTBEHHBIX
IIPOLIECCOB U SBJICHUI; YMEHHUE pacClO3HAaBaThb IPOSIBICHUE 3aKOHOB
MaTE€MaTHKU B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPBI MATEMAaTHUYECKUX
OTKPBITUN POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU

Tabmuma 11.5

[lepeueHs 351eMeHTOB cofepxKaHUsl, TpoBepsieMbix Ha EI'D
110 MaTeMaTHKe

Kon

[IpoBepsieMblii 37IEMEHT COAEPHKAHUS

Yucina U BLIYMCIIEHUS




1.1

HaTypaJ'ILHBIe " LOeJbIC Yuciia. HpI/ISHaKI/I JACIINMMOCTHU LECJIBIX YUCCII

1.2 Parmmonanehple uncna. OOBIKHOBEHHbIE W JIECSATUYHBIE JpOOU, TIPOLEHTHI,
0eCKOHEUHBIE TIEPUOTUIECKUE IPOOH

1.3 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. HevictBus c
apu(pMETHYECKIMH KOPHSMHU HATypaJIbHOW CTETIEHU

1.4 Crenenp ¢ 1ensiM MokazateneM. CTeneHb € palMOHAIBHBIM IO0Ka3aTelieM.
CaoiicTBa cTeneHu

1.5 CuHyC, KOCMHYC W TaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTAaHTEHC YUCIIOBOTO apryMEeHTa

1.6 Jlorapudm yucna. [lecssTuaHbIe U HATypaJIbHbBIE JOTapUPMBI

1.7 HeiictButenpuple unciaa. ApudmMeTrndyeckue ornepanuu ¢ JeHCTBUTEIbHBIMU
yruciaamu. IlpuOnukeHHble BBIUMCICHUS, MpaBWJIA OKPYIVICHUS, NPUKUAKA U
OLIEHKA Pe3yJIbTaTa BBIYUCICHUN

1.8 [IpeobOpazoBanme BeIpaKeHUIH

1.9 KomriekcHbie uncna

2 VYpaBHEHUs U HEPAaBEHCTBA

2.1 Llenbie u 1pOOHO-paAIIIOHANIEHBIE YPAaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHHS

24 [Toka3zarenbHbIC U JTOTapH(PMUYECKIE YPAaBHECHHS

2.5 [{enbie 1 TpoOHO-paIMOHABHBIE HEPABEHCTBA

2.6 WppanmonanbHble HEpaBEeHCTBA

2.7 [TokazaTenbpHBIC U JOoTapUPMUUECKIE HEPABCHCTBA

2.8 TpuronomeTprueckue HEPaBEHCTBA

2.9 CucTtemMbl U COBOKYITHOCTH ypaBHEHUH 1 HEPABEHCTB

2.10 | YpaBHeHUs, HEpaBEHCTBA M CUCTEMBI C TapaMeTpaMu

2.11 |Marpuua cucteMsl JIMHEHHbBIX ypaBHEHUH. OnpeenTeNlb MaTpULIbI

3 OyHKIMH U TpaduKu

3.1 Oynkiyst, cnocodsl 3ananus ¢yHkuuu. ['papux pysxnuu. Bzaumuo oOpatHbie
¢bynkuun. YetHsle n HedeTHbIC QyHKIMU. [leproandyeckue GyHKITIN

3.2 OO6mactp ompeneneHuss U MHOXKECTBO 3HaveHW ¢GyHkuuu. Hymu QyHKIun.




[TpomexxyTku 3HaKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIHUH.
Makcumymbl 1 MUHUMYMbI (yHKUMU. HanGompiiee M HauMeHbllIee 3HAUYECHUE
(GYHKLIHU HAa IPOMEXYTKE

3.3 CrenenHas (yHKIMS C HATypaJbHbIM M IIeNBIM IOKazaTeneM. Ee cBoiicTBa u
rpaduk. CoiicTBa U TpaduK KOPHsI N-0il CTETICHU

3.4 Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpadUKu

3.5 [TokazarenbHast u gorapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKu

3.6 Touku paspeiBa. AcumnroTsl rpaduxoB ¢yHkiuil. CpolicTBa (GYyHKUHH,
HETPEPHIBHBIX HA OTPE3Ke

3.7 ITocienoBaTeabHOCTH, CIOCOOLI 3a0aHUs TOCIEI0BATELHOCTEHN

3.8 Apudmernueckass u reomerpmueckas Tnporpeccuu. Dopmyna  CIOKHBIX
IIPOIICHTOB

4 Hauana marematndeckoro ananmsa

4.1 [TpousBonnas Gpynkiuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (HYHKIUN

4.2 [IpumeHeHre NpPOM3BOAHOM K HCCIIEIOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHne HanOoNbLIIero U HaMMEHBIIEro 3HaueHUs (PyHKIUH
Ha OTpe3Ke

4.3 [TepBoobpasnas. MuaTerpan
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