MHUHHUCTEPCTBO NPOCBEIIEHUS POCCUIICKOM ®EJIEPAIIUUA
MBOY "llIxkoaa Ne 105"
PABOYASA ITPOT'PAMMA
y4eOHOro npeamMera «AJjaredpa 1 Ha4aJIa MATEeMATHYECKOI0 aHAIM3A.

Bba3zoBbliii ypoBenb» g oOyvaroniuxcs 11 kimacca

MNOSACHUTEJIbBHASA 3AIIUCKA

PaGouas nporpamma yueOGHOTo Kypca «Anredpa u Hayana MaTeMaTUYecKoro
aHanuza» 0a3oBOro ypoBHs ainsa oOydarouuxcs 10 —11 kimaccoB pa3paboTaHa Ha
ocHoBe denepanbHOro rocy1apCTBEHHOIO 00pa30BaTEIBLHOTO CTaHAAPTa CPEIHETO
oOmero oOpa3oBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEIbBIIEMbIX K MaTeMaTUYeCKOMY OOpa30BaHUIO, U TPAIULUNA POCCHICKOTO
oOpa3oBanusa. Peanuzaiusi mporpamMmbl OOECNEYMBAET OBJIAJIEHUE KIIOYEBBIMU
KOMIIETEHIUSIMH, COCTaBJISIOIIMMHA OCHOBY JUIsl CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTh OOIIEKYJIbTYPHOT0, JIMYHOCTHOTO U TMO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH 00YYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga mMaTeMaTHUYECKOTO aHAM3a» SIBJISETCS OJHUM W3
HamboJee 3HAYMMBIX B MpOTrpaMMe CTapIieil IIKOJIbI, IMOCKOJIbKY, C OJHOMN
CTOPOHBI, OH OOECIEYMBAECT HWHCTPYMEHTAJIBHYIO 0a3zy UIsi HU3Y4EeHHs] BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYTroi CTOPOHBI, (POPMUPYET JOTUYECKOE U
a0CTpaKTHOE MBIIIJICHUE YyYalluXcsd Ha YpOBHE, HEOOXOAMMOM [JIsi OCBOCHHUS
KypcoB HH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPUHU, CIOBECHOCTU. B pamkax
JAHHOTO Kypca ydalluecs OBJIaJ€BalOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KoTopas (GopMyIupyeT CBOU JOCTHKEHHUS B MaTeMaTHIecKo popme.

Kypc anreOpsl 1 Hauan MaTeMaTUYECKOTO aHAIM3a 3aKJIaJbIBAET OCHOBY IS
VCHEIIHOTO OBIAJICHUS 3aKOHAMU (U3UKH, XUMUHU, OWOJOTHH, TOHUMAaHUS
OCHOBHBIX TEHJICHIIMA HSKOHOMUKA U OOIIECTBEHHOW JKWU3HM, IO3BOJSET
OPUEHTUPOBATHCS B COBPEMEHHBIX MU(DPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOH XU3HU. B TOXe BpeMs OBIaJieHHE
a0CTpPaKTHBIMU U JIOTUYECKM CTPOTMMHM MAaTeMaTHYECKUMH KOHCTPYKUUSIMU
pa3BUBAET YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTD
YTBEPKIEHHUS, UCIOJIb30BaTh 0000IIEHNE U KOHKPETH3allNo, adCTparupoBaHue U
aHaJoruto, GopMHUpPyET KPeaTUBHOE U KPUTHUUYECKOE MbllIIeHUE. B xo1e u3ydeHus
anreOpbl M HavyaJl MAaTEeMaTHYECKOrO0 aHaliW3a B CTaplield IIKOJEe Yydaluecs



MOJYyYalOT HOBBIA ONBIT PENICHHUS TMPUKIAIHBIX 337a4, CaMOCTOATEIbHOTO
MOCTPOCHUSI MAaTEMATHYECKUX MOJEIEH pealbHbIX CUTyallud U UHTEPIPETAUU
MOJIyYEHHBIX  PEIICHHM, 3HAKOMSTCS C  TOpUMEpaMd  MaTeMaTH4EeCKUX
3aKOHOMEPHOCTEW B TMPHUPOJEC, HAYKE M B MCKYCCTBE, C BBIIAIOIIAMUCA
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc o6nagaeT 3HAYUTENBHBIM BOCHHUTATEIbHBIM TMOTEHIIMATIOM, KOTOPBIM
peanusyeTcs Kak depe3 y4eOHbIM Marepual, CrocoOCTBYIOIIUN (HOPMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHUS, TaK U uepe3 crnenupuxky ydeOHOU AesTeIbHOCTH,
TpeOyromiei CaMOCTOSITEIbHOCTH, AKKypaTHOCTH, IPOJIOJKUTEIILHO M
KOHIICHTPAIIMM BHUMAHUSI U OTBETCTBEHHOCTH 32 MOJyYCHHBIN pe3yJibTarT.

B ocnoBe Mmetonuku oOydeHuss anreOpe W HayajgaM MaTeMaTU4YeCKOro
aHaJu3a JISKUT JeATeIbHOCTHBIN MPUHIIUI O0YYCHUSI.

Crpykrypa Kypca «Anredpa U Hauajga MaTeMaTHYECKOr0 aHAIN3ay BKIIOYAeT
CIEYIOIIUE COJAEPKATEIbHO-METOANYECKUE JMHUM: «YHuclia U BBIYUCICHUSD,
«Dynkiuu  u - rpadukm», «YpaBHeHHS U HepaBeHcTBa», «Hauama
MaTeMaTUYeCKOro aHanu3a», «MHoOxkecTBa U JIorTMKa». Bce OCHOBHBbIE
COAEPKATEIbHO-METOAMYECKUE JIMHUM HW3YyYaloTCs HAa TPOTSIKEHUHU JBYX JIET
oOy4eHUs B CTapIled IIKOJIe, €CTECTBEHHO JOTONHSIS APYT JIpyra U MOCTETIEHHO
HAChIIAsiCh HOBBIMM TE€MaMu U  pa3faenaMu. JlaHHbBII Kypc  sBiaseTcs
UHTETPATUBHBIM, IIOCKOJbKY OOBEAMHSIET B cebe coAep)KaHue HECKOIbKUX
MaTEMaTUYECKUX JAUCIMILIUH: alredpa, TPUTOHOMETPHUS, MaTeMaTHUECKUI aHaJIN3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak yuamiuecsi OBlafeBalOT Bc€ Oosee
MIUPOKUM MAaTEMaTUYECKUM aIllapaToM, Y HUX MOCIEI0BATENbHO (GOPMUPYETCS U
COBEPIICHCTBYETCA YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJEIb peanbHOI
CUTyallud, TPUMEHSITh 3HAHHWA, MOJyYCHHbIE B Kypce «Anredpa W Havana
MaTEMaTUYECKOTO aHaIu3ay, JJIs PEHICHUs] CaMOCTOSTENbHO C(HOpMYyTUpPOBAHHOM
MaTeMaTHYECKOM 3a/1auu, a 3aTEM MHTEPIPETUPOBATH MTOTYUECHHbBI PE3yJIbTaT.

CopaepxaTtenbHo-MeTOAMYECKAsA JTUHUSA «YUuciaa W BBIYMCIEHUS» 3aBEpPLIACT
(dbopMuUpOBaHNE HABBIKOB HMCIIOIB30BAHUS JCHUCTBUTEIBHBIX YHUCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW Imkojie. B crapmield mikoje oco00oe BHHMAaHHE YIEISeTCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOUAIONIUX B CeOs
WCIIOJIb30BAaHUE PA3NUYHBIX (OpPM 3alUCH JACUCTBUTEIHHOTO YHCTA, YMEHUE
pallMOHAJILHO BBIMOJHATH JEUCTBUS C HUMH, Je€JaTh MPUKUAKY, OLECHHUBATh
pesynbrar. OOyuaromuecs TOJYYarOT HAaBBIKM TMPUONMKEHHBIX BBIYUCIICHUH,
BBITIOJTHCHUS JICHCTBUM C YHCIIAMH, 3alMCaHHBIMH B CTaHIApTHOW Gdopme,
MCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OIIEHUBAHUS YUCIIOBBIX BBIPAKEHUH.

JIunus «YpaBHEHUSI U HEPABEHCTBA» pEANU3YETCS Ha MPOTSIKEHUU BCETO
oOydyeHuss B CTapliel IIKoJie, MOCKOJbKY B KaXIOM pasjesne MporpaMmbl
MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOMMX 3aaad. OOyyaromuecs: OBJIaJIeBalOT



pa3IUYHBIMA METOJAMHU PEIICHHS] UENbIX, PalUOHAIbHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApUPMHUUECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucTeM. llorydeHHbIe yMEHNs NCIIONIB3YIOTCS IIPU UCCIEA0BAHNUN
(YyHKIMH ¢ NOMOLIBIO MPOU3BOJHOM, PEIIEHHH NPUKIAJHBIX 3ajad W 3a7ad Ha
HaxOXXJICHUE HAMOONBIIMX M HAUMEHBIIUX 3HaueHuW ¢GyHknuu. JlanHas
colep)karesibHas JIMHMUS BKIIOYaeT B ce0d Takke (HOPMUPOBAHHE YMEHHM
BBINIOJIHATD pacuy€Thl MO (opMynaMm, HpeoOpa3zoBaHUs UEIbIX, PAalMOHATBHBIX,
UPPAIUOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BbIpaKEHUH,
coJlepKallluX cTerneHu W Jiorapudmsl. brarogaps uzydeHuio anredpandyecKkoro
Marepuaiga IPOUCXOAUT  JANbHEHIIEE  Pa3BUTHE  AITOPUTMUUYECKOTO U
a0CTPAKTHOTO MBIIUICHUS y4yalluxcs, (QOPMUPYIOTCS HABBIKU JAEAYyKTHUBHBIX
paccykiaeHuid, paboTbl €  CHMBOJBHBIMM  (QopMaMu,  NpeJCTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE PABEHCTB W HEpaBeHCTB. AnreOpa
npennaraetr d(QQeKTUBHbIE WHCTPYMEHTHI JUISl pEHICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a]a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToAndeckass JMHUAA «DyHKIMM U TpapuKu» TECHO
NEPEIUIETAETCS C IPYTUMU JUHUSAMH Kypca, OCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
NOCJIEI0BATEIIBHOCTD W3YYCHHUS MaTtepuaa. N3yuenne CTEIIEHHOM,
MOKa3aTeJIbHOM, TIorapu(PMUUECcKOi U TPUTOHOMETPUUYECKUX (YHKIIMM, NX CBONCTB
U rpadMKOB, UCIOJIb30BaHNE (PYHKIIMI U1 pelieHus 3a1ad U3 JPYrux y4yeOHBIX
IPEAMETOB U PEANBHOMN KU3HHU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM AHAJIHU30M,
TaK U C pelIeHHeM ypaBHEHUW W HepaBeHCTB. [Ipu 3TOM OoJbIIOe BHUMaHHE
ynensiercss (GOpPMHPOBAHUIO YMEHUSI BBIpaKaTh (HOPMyJaMU 3aBHCHMOCTU MEXKIY
pPa3TUYHBIMUA BETUYMHAMH, HCCIIEIOBaTh TMOJYyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuas 3Toit cojiepKaTeIbHON JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, IIO3BOJIIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXKIY BEJIMYMHAMU B
pasnmuuHoi ¢dopme: aHATUTHYECKOU, Tpaduieckoi M ciioBecHo. Ero miyuenue
CHOCOOCTBYET pPa3BUTUIO AJITOPUTMUYECKOTO  MBIIIJICHUS, CIIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUsl «Havanma mareMaTM4ecKOro aHalin3a» IO3BOJISIET
CYILIECTBEHHO PAaCIIMPUTh KPYyr Kak MaTeMaTH4YEeCKHUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYIHBIX 00y4aronIuMcsl, y KOTOPBIX MOSIBISETCS BO3MOYKHOCTbh MCCIIEI0BATh U
cTtpouth Tpaduku (QyHKIUH, ompenensITh WX HAWOOIbIINE W HAUMEHBIITHE
3HAYEHWs, BBIYUCIATH IUIOMAAu (Guryp u oOBEMBI Tel, HaXOAUTh CKOPOCTH H
YCKOpeHMsI TmpolueccoB. JlaHHasg cojepkareinpHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH [OCTPOCHUSI MAaTEMAaTHYECKUX MOJENIe peajabHbIX CUTYyallUid,
HaXO0XJICHUS] HAWIYYIIEro pEUIeHUs B MPHUKIAIHBIX, B TOM YKCIE COLHAIbHO-
SKOHOMMYECKHUX, 3aJlayaXx. 3HaKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOI'O aHalIHu3a



CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (POPMaIbHO-IOTHYECKOTO U KPEaTUBHOIO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHH paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOydarommuecs Y3HAIOT O
BBIIAIONIUXCA pe3yabTaTaX, IMONMYYCHHBIX B XOJ€ pa3BUTHSI MaTEeMaTHKH Kak
HAYKH, U UX aBTOpPaXx.

CopepxxarenbHO-MeTOAMYECKas JTMHUSA «MHOXECTBa M JIOTHKa» B OCHOBHOM
MOCBSIIIIEHA  DJIEMEHTAM  TEOPUM  MHOXECTB.  Te0peTHKO-MHO>KECTBEHHBIC
MPE/ICTAaBICHUS TPOHU3BIBAIOT BECh KypC HIKOJBbHOW MaTeMaTHUKU U TpeajiararoT
HanboJyiee YHUBEPCATbHBIN S3bIK, OOBEAMHSIOMNN BCE pa3elibl MATEMaTUKU U €&
NPUIIOKEHUH, OHU CBSA3BIBAIOT pa3HbIE MATeMaTHYECKUE JMCIUIUIMHBI B €IUHOE
nenoe. [loaToMy Ba)XHO JaTh BO3MOXKHOCTH IIKOJIBHUKY TOHHMAaTh TEOPETHUKO-
MHOXKECTBEHHBIH $I3BIK COBPEMEHHOM MAaTeMAaTHKH W HCIIOJIb30BaTh €ro JUIs
BBIPAKCHUSI CBOUX MBICIICH.

B kypce «Anrebpa m Hayama MaTeMaTHYeCKOI'O aHAIM3a» IMPHCYTCTBYIOT
TaK)K€ OCHOBBI ~MAaTeMaTHYeCKOTO  MOJICIHPOBAHMS, KOTOPbIE TPU3BAHBI
chopMUPOBATh HABBIKU MTOCTPOCHHS MOJIEIICH peabHBIX CUTYAIlHid, NCCIIEIOBAHNUS
ATUX MOJENel C TMOMOUIbI0 ammapaTa ajreOpsl U MaTeMaTHYeCKOro aHaiu3a U
MHTEPIPETAIMU MOJYICHHBIX Pe3ynbTaToB. Takue 3a/JaHus BIUICTEHBI B KaXKIIbIi
U3 Pa3JIeoB IPOrpaMMBbl, MOCKOJIBKY BECh MaTepuall Kypca IMIMPOKO UCIIONIb3YyeTCs
IUISL pelIeHns MPUKIIAAHBIX 3aaa4. [Ipu perieHnn peanbHbIX MPaKTHUECKUX 3a]1ad
yJaiiuecsi pa3BUBAIOT HAOMIONATENBHOCTh, YMEHHE HAXOAUTHh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HCIOJIB30BATh AHAIOTHIO, 0000IIATh M KOHKPETU3UPOBATH
npobiemy. JlesTeabHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEHICHUS MPUKIIAJIHBIX
3aJjad OpraHu3yercsl B MpoIlecce M3YYCHHUs BCEX TeM Kypca «Anredpa W Hayaia
MaTeMaTHYECKOT'O aHAITN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM T1utaHe Ha u3ydeHHE Kypca aiareOpbl M HavYal MaTeMaTHYeCKOTO
aHajM3a Ha 0a30BOM YpPOBHE OTBOJMTCS 2 yaca B Heneno B 10 kiacce u 3 yaca B
Heneno B 11 knacce, Bcero 3a fiBa rojga ooydenus — 170 gacoB, 34 yaca U3 4acTu,
dbopMupyeMoli ydacTHUKaMH 0Opa3oBaTeibHbIX oTHomeHui B 10 kiracce (1 vac B
HEJIEITIO).



COIAEPKAHHUE YYEBHOI'O KYPCA

11 KVIACC
Yucia 1 BbIYMCJICHUA

Harypanbhbie u nensie uncna. [IpusHaku nenumoctu nensix yucen. Creness ¢
palroOHaNbHBIM MoKa3areneM. CBOMCTBA CTENEHH.

Jlorapudwm uncna. JlecaTuunbie U HATypalabHbIE JTOTapUPMBL

YpaBHeHUs M HEPABEHCTBA

[IpeoGpazoBaHue BbIpaKE€HUMN, COAEPKALIUX JOTAPUPMBL.

[IpeoGpazoBanue BBIPDAXKCHUM, COJEpX AIIMX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeJIEM.

[IpuMepbl TPUTOHOMETpHUYECKUX HEpaBeHCTB. [loka3aTenbHble

YpaBHEHUS 1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHsI U HEPABEHCTBA.

CucTtembl TMHENHBIX YpaBHEHUI. PellleHne MpuKIiIaHbIX 3a/1a4 ¢ IOMOLIBIO CUCTEMBI
JIMHEVHBIX YPaBHECHUM.

CucTemMbl U COBOKYITHOCTH PallMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHeHue ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUI0O MAaTEMaTHYECKHUX 3a7a4
M 33]1a4 U3 PA3IMYHbIX 00JIaCTEeH HAYKU U PEaIbHOM KU3HU.

DOyHKUNH U TPAPUKH

@Oynkuusa. Ilepuogmueckue ¢yHknuu. IIpomMexyTkn MOHOTOHHOCTH —(DYHKIIMH.
MakcuMyMbl M MUHUMYMbl (QyHKIUM. HanGonplnee M HauMeHbllee 3HauY€HUE
(YHKIMU HA IPOMEXYTKE.

Tpuronomerpuueckue GpyHkuuu, ux cBoiicTsa u rpaduxu. [lokazarenbHas u
norapudmudeckas GyHKIMH, KX CBOWCTBA U TpaduKy.

Hcnons3oBanue rpadukoB GyHKIUHN 111 pEIICHUS YPaBHEHUN U TUHEWHBIX CHCTEM.
Hcnons3oBanue rpadukoB PyHKITUHA IS UCCISAOBAHUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOpBhIE€ BO3HUKAIOT TPHU PEIICHWH 3a]ady M3 APYTUX Y4eOHBIX NPEIMETOB U
pEATBHOM KU3HMU.

HayvaJjia MaTeMaTH4eCKOro aHaAJIu3a

HenpepriBHble pyHKIIMN. METO HHTEPBATIOB AJIS PEIICHHS HEPABEHCTB.
[TpousBoanas ¢pynkiuu. ['eoMmeTpudeckuit U GU3NIECKUI CMBICT MPOU3BOIHOM.
[IpousBoaHbie d37eMEHTApHBIX GYHKIUNA. DOpPMYIbI HAXOXICHUS MPOU3BOIHOU
CYMMBI, TPOU3BEJICHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHne MNPOU3BOAHOM K UCCAEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTh H
skcTpeMyMbl. HaxokeHne HauOONbIIero W HAaWMEHBIEro 3HAa4eHHs (QYHKINH Ha
OTpE3KeE.

[IprMmeHeHne Npon3BOJHON ISl HAXOXKACHUSI HAWIYUIIErO0 PEIIEHUs] B MPUKJIIAIHBIX
3ajla4ax, I OMNpEJeJeHUsT CKOPOCTU IIpollecca, 3aJlaHHOro (opMmysjou uiu
rpauKoOM.

[lepBooOpa3znas. Tabnuna nepBooOPa3HBIX.

Nurerpan, ero reomerpudeckuii u Gusnueckuil cMbici. Boluncnenue uHTErpana mo
dbopmyne Herorona—IJleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpeamera «MaremaTuka» JOJKHO oOOecreunBaTh
JIOCTH>KEHUE Ha YPOBHE CPEJIHET0 00111ero 00pa3oBaHus CIEAYIOMMNX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pE3yJNbTaThl OCBOCHHUS MPOTpaMMbl YYEOHOTO MpeaMeTa
«MatemaTurkay XapakTepUu3yHTCs:

I'paxxnaHckoe BociuTaHUE:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUKA 00YyYAIOIIETroCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBJICHHH,
npoleayp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, ONPOCHI U TP.), YMEHHEM
B3aUMOJICCTBOBATh C COIMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TaTproTryeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TpaKJaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY U HAaCTOSIILIEMY POCCUUCKON MaTeMaTHUKH, [IECHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUHUCKON MaTeMaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ATHUX JOCTIKCHHH B JIPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMKH.

JIyXOBHO-HPABCTBEHHOT'O BOCTIMTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHUKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

DCTEeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpY, BKJIIOYAas 3CTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCITUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSITH MaTeMaTHYEeCKUE 3HAHUS B
WHTEpEcax 30pOBOTO U O€30MacHOr0 00pasa KU3HHU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOC NMUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); busruecKoro
COBEpILICHCTBOBAHUS, pu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEIBHOU
NEATEIbHOCTBIO.

TpynoBoe BOCIIUTaHUE:



TOTOBHOCTBIO K TPYNy, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENIBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHBIC IUJIaHBI;
TOTOBHOCTBIO W CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEU JKMU3HU; TOTOBHOCTBHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OpPMHUPOBAHHOCTBHIO HKOJOTMYECKON KYJIbTYpbl, MOHWMAaHHUEM BIUSHUS
COLIMAJIbHO-PKOHOMHMUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJIHON U COLMATILHOMN
Cpelbl, OCO3HaHMWEM TIJ00aJbHOrO  XapakTepa JSKOJOTHYECKUX MpodJieM;
OpUEHTaluel Ha NpPUMEHEHHEe MaTeMaTHMYeCKHX 3HAHMM IS pelleHus 3ajad B
0o0JaCTH  OKpy’Karoliell cpeibl, IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

LleHHOCTH HayYHOT'O TO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKu W  OOIIECTBEHHOW NPAKTUKHU, TOHHUMAaHUEM
MaTEMaTUYECKOM HAyKu KakK cQepbl YelIOBEYECKOW JeATeTbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHUS IUBWIM3ALMU; OBIAJACHUEM SI3BIKOM
MaTEMaTUKAd M MaTeMaTH4YEeCKOM KyJNbTYpOW Kak CpelICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOEKTHYIO M HCCIEAOBATENbCKYIO JAESITEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHUS IMPOTpaMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEepU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YVHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vuueepcanrvhvie  noznaeamenwvuvle  Oelicmsus,  0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECccos obyyarwuxcsi (oceoeHue
Memo008  NO3HAHUS — OKpYdcarwe2o0  Mupa,  HpUMEHEeHUe  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Iornueckne 1eNCTBUA:

e BBISIBJISTH U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHWUH MEXKAY TMOHATUAMH, (OPMYITHPOBATH
ONpeNeNiecHUs]  MOHSTHI;  yCTaHaBIMBATh  CYLIECTBEHHBIM  MpHU3HAK
KJaccupuKauu, OCHOBAaHUS [Jii OOOOILEHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (POPMYIHpPOBATb U  MPEeOOpPa3OBBIBATH  CY>KICHUS:
YTBEPJAUTEIbHbIE W OTpHULATENbHbIC, €IMHUYHBIE, YacTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISTh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npoTuBopeunss B (aKTax, [aHHbBIX, HAONIONEHUSIX M YTBEPXKICHHUAX;
npenjaratb  KpUTEpUM 1 BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JIeNaTh BBIBOJBI C MCHOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
WHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
IPOBOJIUTH CaMOCTOSATENLHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAaUBATh ApryMEHTAIIHIO,
OPUBOJIUTH TPHUMEPbl M KOHTPHPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4yeOHOW 3afaud (CpaBHUBATH HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpaTh Hauboyiee MOAXONAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

bazoBrie HCCIICA0BATCIbCKUC )lef'ICTBPISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCICIOBATCIBCKUH MHCTPYMEHT TO3HAHUS;
GopMyTUpOBaTH BOMPOCHL, (QUKCUPYIONINE TPOTHBOpPEYHE, MpodieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBAaTh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITETTEHO CTUTAHUPOBAHHBIN IKCTIEPUMEHT,
UCCIIEJIOBAHWE 110 YCTAHOBJCHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BbEeKTa, SIBJICHUS, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTCH  MEXIY
00BEKTaMHU, SIBIICHUSMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIECHHS M BBIBOJIBI 10 PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJEHUS, MCCIEAOBAaHUsS, OICHHBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIIICHUI;

IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIIBUTATH
MIPEIMOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

PaGota ¢ uadopmariueii:

BBISBJIATh AeUIUThl WHGOPMAIUHU, JAHHBIX, HEOOXOMUMBIX JJII OTBETA
Ha BONPOC U JUISI PEUIECHUS 3a/1a4H;

BbIOMpaTh  WHPOPMANMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETUPOBATH HH(POPMAITHIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYpPHpPOBaTh WH(MOPMAIHIO, TIPEACTABISATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH rpaduuecK;



e OIICHUBATH HAAEKHOCTD uH(pOpMauu 110 CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvie  KOMMYHUKGMUGHble  Oelicmsus,  o0becneuusarom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.

OOmieHue:

e BOCIPUHUMATL ¥ (QOPMYIHPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIIOBUSMH M LEJSIMU OOIICHUS;, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pEHUS B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSICHEHUS IO
XOJy pEIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYYCHHBIA PE3YIIbTAT;

e B X0JI¢ OOCYKJIEHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX IaeMOM TEMBI,
poOJIEMBI, perIacMou 3aJ1a4r, BRICKA3bIBATh MJICH, HAIICJIICHHBIC HA ITOUCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHHUS C CYXKICHUAMH JPYTUX
YYAaCTHUKOB JIMAJIOTa, OOHAPYKMBATh Pa3jIMYMe M CXOACTBO TO3UIUH; B
KOppeKTHOU (hopMe GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJbTaThl  pEIIeHHUs  3a/Jaud,  OIKCIIEPUMEHTa,
UCCJIEIOBAHUsA,  TPOEKTa;  CaMOCTOATENbHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3CHTALMH U OCOOCHHOCTEHN ay TUTOPUU.

CoTpyIHUYECTBO:

e TOHMMAaTh W  WCIOJB30BaTh  MPEHMYIIECTBA  KOMaHIHOW U
WHIUBHYaJIbHOW paOOTHI MPU PEIICHUH YUEOHBIX 3a/1a4; MPUHUMATH 11eITh
COBMECTHOW JIEITEITbHOCTH, IUIAHUPOBATh OPTAHU3AIMIO COBMECTHOM
paboThl, pacrpenesaTh BUAB padoT, JOTOBapUBaTHCS, 00CYKIaTh TPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;

e YY4acCTBOBATh B IPyNIOBBIX (popMax paboThl (00OCYyX ACHUS, 0OMEH MHCHH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO YacTh pabOTHl W
KOODJMHUPOBATh CBOW JCHCTBHSI C JAPYTUMHU YICHAMH KOMAaHJIbI;
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTCPHUSIM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) Vuusepcanonuvie  pecynamuenvie Oelicmausl, obecneyugarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanusi:

COCTAaBIIAThH TUIAH, AITOPUTM PEIICHUS 33J]a4H, BEIOMPATh CIIOCO0 pEIIeHUs ¢
y4IE€TOM MUMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTHUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTpOIB!

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedrekcur Kak OCO3HaHUS
COBEPIAEMbIX JTEHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB;
BJIQJIETh CIIOCOOAMH  CAaMOMPOBEPKH, CAMOKOHTPOJISI Tpolecca u
pe3ynbTaTa penieHus MaTeMaTHIECKON 3a1a4H;



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PELICHHUU
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa IEId U YCIOBUAM, OOBACHSTH
IPUYMHBI JTOCTMKEHUS WIA HEIOCTHIKEHHUS DPE3YJIbTaTOB AEATEIbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HNPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHYECKOTO aHAIIN3a»
Ha yYpOBHE cpefHero obiero oOpa3oBaHMs JOJKHO OOECreYMBaTh JOCTHXKCHHE
CJIEIYIOIINX MPEIMETHBIX 00pa30BaTENbHbBIX PE3YIbTaTOB:

11 KJIACC

Yucia v BbIYUCIEHUA

OnepupoBaTh NOHATUSIMH: HATypaJIbHOE, II€J0€ YHUCIO; HCIOIb30BaTh
MPU3HAKKU JETMMOCTH LEJIBIX YUCEJI, Pa3I0KEHUE YHUCia Ha MPOCThIE MHOKUTEIU
JUIs1 pellieHus 3a1a4.

OnepupoBaTh MOHATHEM: CTENIEHb C PAlIMOHATBHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATUIMU: Jorapu(d™ dHCIIa, TECATHYHBIE W HATypaJbHbIC
JorapuMebl.

YpaBHeHUs1 1 HEPABEHCTBA

[IpuMeHsAT, CBOWCTBA CTENEHW JUIS NpeoOpa3oBaHHMS  BBIPAKEHUI;
ONEPUPOBATH MOHSATUSMH: MOKA3aTEJIbHOE YpPABHEHUE W HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonuaTs  mpeoOpa3oBaHMs  BBIPAKEHUN, COAEpKAIIMX JOTrapu(pMBbI;
OTIEpUPOBATH MOHITHUSAMU: JOTApU(PMUUECKOE YpaBHEHHUE U HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIBI TOTapU(MUYECKUX YPAaBHECHUIN 1 HEPABEHCTB.

Haxonuts pemenus npocTeNnx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUAMH: CUCTEMA JUHEWHBIX YPAaBHEHUH U €€ PEIICHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEMHBIX YPaBHEHUM JIJIS1 pEIICHUS IPAKTUYECKHUX 3a/1a4.

Haxonute pemenuss npoCTENIINX CUCTEM U COBOKYITHOCTEN pPallMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MogenupoBath peanbHble CHTYallUM Ha S3bIKE alreOpbl, COCTaBIATH
BBIpa)KEHUSI, YpAaBHEHMs, HEPABEHCTBA U CHUCTEMbl II0 YCIOBUIO 3ajlayH,
HCCIIEI0OBATh MOCTPOCHHBIE MOJIENIU C UCMOJIB30BAaHUEM anmnapara alireOpsl.

DyHKUNH U TPAPUKH

OnepupoBaTh  MNOHATUSIMU: TepuoAndecKas  (QYHKIUS, MPOMEKYTKU
MOHOTOHHOCTH (YHKIMH, TOUYKM JKCTpeMyMa (QYHKUHUH, HauOolbliee U
HauMEHbIIee 3HAaueHHs (QYHKIUM Ha MPOMEXYTKE; HCIOIb30BaTh MX s
uccnenoBanus GQyHKINM, 3aJaHHON rpaduKoM.



OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATEIbHOM, JIOTapuPMHUUECKOU U
TPUTOHOMETPUUYECKUX (PYHKIMH; M300pa)xaTh UX HA KOOPAMHATHOM IMJIOCKOCTH U
WCIIOJIb30BaTh JJIsl PELICHUS] YPABHEHUN U HEPABEHCTB.

N300pakaTh HA KOOPAMHATHOM IJIOCKOCTH TpaUKH JHUHEHHBIX ypaBHEHUI
Y WCIIOJIB30BaTh UX I PEIIECHUS] CUCTEMBI JINHEMHBIX YPABHEHHIA.

UcnonwzoBate rpaduku GyHKUMA JUIT  HUCCIIENOBAHUS IMPOILIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILIHH.

HayvaJjia MaTeMaTH4YeCKOro aHAJIU3a

OnepupoBaTh MOHATUAMU: HENPEPbIBHAS (YHKLMS; TPOU3BOAHAS (YHKLINH;
UCIIOJIb30BaTh TEOMETPUUECKUN U PUINYECKUN CMBICT MTPOU3BOIHOMN JIJIS1 PEIICHUS
3a1ad.

HaxoauTe npou3BOHbIE 3JIEMEHTAPHBIX (PYHKIUH, BEHIYUCIATH MPOU3BOJIHbIE
CYMMBbI, TPOU3BEEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO JJIS UCCIIEIOBAaHUS (DYHKIIUM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl UCCIIEOBAHUS K TOCTPOEHUIO IPauKOB.

Hcnonp30BaTh NPOM3BOAHYIO [JIS HAXOXKACHUS HAWJIY4llEro pEIICHUS B
NPUKJIAJHBIX, B TOM YHCJIE COUMAIbHO-O)KOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMH: TEpPBOOOpa3Hasi W  MHTErpaj; IOHUMATh
reOMeTpUYECKUI 1 (PU3NYECKUI CMBICI HHTETpaa.

Haxomnuthk mepBooOpa3Hbie AJIEMEHTapHBIX (YHKIIHIA;, BBIYUACISATH WHTETpa
o ¢popmyine Herorona—Jleitouuna.

Pemate mpuknagHple 3a7a4d, B TOM YUCIIE COIHMATHHO-I)KOHOMUYECKOTO U
du3ngecKoro xapakrepa, CpeJCTBaMi MaTEMaTHUECKOTO aHaIN3a.



11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Kontpoabubie | Ilpakrnueckue
n/n NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarenpHas pynkuus. [lokazarenbHbie 12 1 brmmorexa [TOK
YHIIUL https://m.edsoo.ru/f11cdafd
ypaBHEHUS U HEPABEHCTBA
Jlora ecKa .
S I 12 BuGorera LIOK
p yp https://m.edsoo.ru/f11cdafd
HEpaBEHCTBA
Tpuronome eCKHe
3| rostmen Tomonemerpaeome. . 1 buGmorera LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bu6mmoreka [JOK
4 [IpousBonas. [IpumeHnenne npou3BOAHON 24 1 httos://m.edsoo.ru/fL1cdafd
5 HHTErpa u ero npuMeHCHUS 9 bubmorexa [OK
P P https://m.edsoo.ru/f11cdafd
. bubnuoreka [IOK
6 12 1
CHCTEMBI ypaBHeHHi https://m.edsoo.ru/f11cdafd
7 HarypanbHble 1 1IeIbIe Yrciia 6 bubmorexa [OK
P t https://m.edsoo.ru/f11cdafd
8 [ToBTOpeHnue, 0600IIeHNEe, CHCTEMATH3AIHS 18 5 bu6nmoreka [JOK
3HAaHUU https://m.edsoo.ru/f11cdafd
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

11 KJIACC

KoaunuyecTBo yacoB

2 =
° ) %
Ne Tema ypoka = > Mara DJIeKTpOHHbIe N poBbIe
n/n = = HU3y4eHUs! o0pa3oBaTe/ibHbIE pecypchl
g 3 = 3
= = < S
3 z$ 2 'S
5 <z = E =
CreneHs ¢ pallMOHAJIbHBIM MOKA3aTEIEM 1 01.09 https://m.edso0.ru/3SOCUH3W0
CBoiicTBa cTENEHN 1 02.09 https://m.edso00.ru/S5J1IR9GQM
ITpeoOpazoBanue QXCHHUH, COJIEpKa
3 PEOBPASOBAIIGE BRIDIECHIR, COCPRativs 1 03.09 https://m.edsoo.ru/R3V5PAH19
panMoHaIbHbIE CTENICHH
IIpeo6 i
4 PEODPASOBAITHE BHPANCHIH, COCpratitx 1 08.09 https://m.edso0.ru/1OP1F2ZAS
panMoHaIbHbIE CTEIICHU
IIpeoGpazoBanue QXCHHH, COEepKa
5 PEODPASOBAITHE BHPANCHIH, COCpratitx 1 09.09 https://m.edsoo.ru/D9YG96WX7
panMoHaIbHbIE CTEIICHU
6 [TokazaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1 10.09 https://m.edsoo.ru/YX6Y735P2
7 [TokazaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1 15.09 https://m.edsoo.ru/TSL5ZRHAJ
8 [lokazaTenbHble ypaBHEHUSI U HEPABEHCTBA 1 16.09 https://m.edsoo.ru/M3KPYXT09
9 [lokazaTenbHble ypaBHEHUSI U HEPABEHCTBA 1 17.09 https://m.edsoo.ru/USNVGQXIL
10 [TokazarenbHbIe ypaBHEHUS U HEPABEHCTBA 1 22.09 https://m.edsoo.ru/43EARX0D3
11 IToxa3zatenbHast pyHKUMS, €€ cBOIcTBA U rpaduk 1 23.09 https://m.edsoo.ru/TEO869HTH
KonTtponrHas padota no teme "CrerneHs ¢
I
12 PAIHOTATLHBIM HORASATEICM. HIORasaTEIbHA 1 1 24.09 https://m.edsoo.ru/SBWZVFW9F
¢ynkuus. [TokasarenbHble ypaBHEHUS U
HepaBeHCTBa"
13 Jlorapugm uuncna 1 29.09 https://m.edso0.ru/S2PYSSME7
14 JlecaTUUHBIE U HaTypalibHbIE JOTapU(pMbI 30.09 https://m.edsoo.ru/AJ51DTX9E
15 [IpeoOpazoBaHue BBIpaXKEHUIA, COACPIKAIINX 1 01.10 https://m.edsoo.ru/IAWFA1Q5Q



https://m.edsoo.ru/3SOCUH3W0
https://m.edsoo.ru/S5J1R9GQM
https://m.edsoo.ru/R3V5PAH19
https://m.edsoo.ru/1OP1F2ZAS
https://m.edsoo.ru/D9YG96WX7
https://m.edsoo.ru/YX6Y735P2
https://m.edsoo.ru/TSL5ZRHAJ
https://m.edsoo.ru/M3KPYXT09
https://m.edsoo.ru/U5NVGQXIL
https://m.edsoo.ru/43EARX0D3
https://m.edsoo.ru/TEO869HTH
https://m.edsoo.ru/5BWZVFW9F
https://m.edsoo.ru/S2PYSSME7
https://m.edsoo.ru/AJ51DTX9E
https://m.edsoo.ru/IAWFA1Q5Q

norapupmsbl

[IpeoOpazoBanme BEIpAKEHUH, COIEPIKAIUX

16 1 06.10 https://m.edsoo.ru/GBGH44TGC
norapupmsl
IIpeo6 i
17 PEODPASORANHE BLIPACCHIH, COACPAATIIE 1 07.10 https://m.eds00.ru/MBQSRFDMS
norapupmsl
IIpeoOpazoBanue KCSHHIH, coepKa
18 PCODPASOBANHIE BLIpAMCHIH, COACPHALIIX 1 08.10 https://m.edsoo.ru/6CDNOWZBQ
Jorapu@msl
19 Jlorapudgmuuecknue ypaBHEHUsI 1 HEPABEHCTBA 1 13.10 https://m.edsoo.ru/HWUB2LHFU
20 Jlorapudmudeckue ypaBHEHHS U HEPABEHCTBA 1 14.10 https://m.edsoo.ru/2UAGJZC5B
21 JlorapudmMudeckue ypaBHEHUsS 1 HEPABEHCTBA 1 15.10 https://m.edsoo.ru/VQR1JP1IKW
22 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA 1 20.10 https://m.edsoo.ru/0YNMCKIRD
23 Jlorapudmuueckas GhyHKIUsA, €€ cBOKWCTBA U rpaduk 1 21.10 https://m.edsoo.ru/JOOHWINGL
24 Jlorapudmuueckas GyHKIUs, €€ CBOWCTBA U TPpaduK 1 22.10 https://m.edsoo.ru/N7K1UXI1ZQ
Tpuronome €CKHe CBOWCTBA
25 PHTOHOMETPHHECKHE QYHKUIH, I1X CBOHCTEA K 1 05.11 https://m.edso0.ru/LQZVIYRDG
rpadguku
T -
26 PHIOHOMCTPHNCCKHE YHKLUHH, 1X CBOHCTEA H 1 10.11 https://m.edsoo.ru/UUWKBSL 6F
rpadguku
T .
27 PHIOHOMCTPHNCCKHE YHKLHH, 1X CBOHCTBA H 1 11.11 https://m.edso0.ru/95VB5ABJ0
rpadguku
T .
28 PHIOHOMCTPHYCCKHE YHKLHH, 1X CBOHCTEA H 1 12.11 https://m.eds00.ru/SP4IPSHQM
rpaduku
29 [IpuMepsl TPUTOHOMETPUYCCKUX HEPABCHCTB 1 17.11 https://m.edsoo.ru/SLSQ4AYYN
30 IIprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1 18.11 https://m.edso0.ru/1J19ZJZRQ
31 IIprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1 19.11 https://m.edso00.ru/QY8YSBTCF
32 IIprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB 1 24.11 https://m.edsoo.ru/LL8LZ0CDP
KonTtposnrHas padota no teme "Jlorapupmuueckas
LI
g3 | bymKus. JlorapupMItieCKe ypasieits i 1 25.11 https://m.eds00.ru/X8GZYMSHR
HepaBeHCTBa. T puronoMerpuyeckre QyHKIUN U UX
rpa¢uku. TpuroHomeTpruecKkue HepaBeHcTBa"
34 HenpepbiBHBIE QYHKITHH 1 26.11 https://m.edsoo.ru/7TULWADOGB



https://m.edsoo.ru/GBGH44TGC
https://m.edsoo.ru/M8Q8RFDMS
https://m.edsoo.ru/6CDN0WZBQ
https://m.edsoo.ru/HWUB2LHFU
https://m.edsoo.ru/2UAGJZC5B
https://m.edsoo.ru/VQR1JP1KW
https://m.edsoo.ru/0YNMCK9RD
https://m.edsoo.ru/JOOHWINGL
https://m.edsoo.ru/N7K1UXIZQ
https://m.edsoo.ru/LQZV9YRDG
https://m.edsoo.ru/UUWKB8L6F
https://m.edsoo.ru/95VB5ABJ0
https://m.edsoo.ru/SP4IPSHQM
https://m.edsoo.ru/SLSQ4AYYN
https://m.edsoo.ru/IJ19ZJZRQ
https://m.edsoo.ru/QY8YSBTCF
https://m.edsoo.ru/LL8LZ0CDP
https://m.edsoo.ru/X8GZYM5HR
https://m.edsoo.ru/7ULWAD06B

35 Meto1 HHTEPBAJIOB VISl PELLICHUSI HEPABEHCTB 1 01.12 https://m.edsoo.ru/RML4LS6CD

36 MeTo1 MHTEPBAJIOB JUIsl PELICHNS HEPABEHCTB 1 02.12 https://m.edsoo.ru/UV2R8QHUH

37 [MpousBoaHas GyHKIHH 1 03.12 https://m.edsoo.ru/WW1RR5VG8

38 [MpousBoaHas GyHKIHH 1 08.12 https://m.edso0.ru/TXVIGQIO2
r o o

39 COMETPHECKHT 1 QUIHICCKII CMbICT 1 09.12 https://m.edso0.ru/JZHKV18M1
MIPOU3BO/IHOM
r o o

40 eOMeTqueSKHH M pusnreciuit eMpICH 1 10.12 https://m.edso0.ru/3SCPCCY4M6
MIPOU3BO/IHOM

41 [IpousBoiHbIE 371€MEHTAPHBIX PYHKLINN 1 15.12 https://m.edsoo.ru/JW5SAJQU3

42 [IpousBoiHbIE 371€MEHTAPHBIX PYHKLINN 1 16.12 https://m.edso0.ru/4G1I0YGVZ
IT

43 pOHSBgﬂHaﬂ CYMMBI, TIPOMSBE/ICHIA, HACTHOTO 1 17.12 https://m.edsoo.ru/E952RO0JH
byHKINNA
I1

44 pomB(iﬂHaﬂ CYMMBI, TIPOMSBE/ICHHA, HACTHOTO 1 22.12 https://m.edsoo.ru/VV7MX6YMG
byHKINN

45 HpOHSB(iI[HﬂH CYMMEL TIPOHSBEACHHA, HaCTHOTO 1 23.12 https://m.edso0.ru/4BJ5SFF9Z4
byHKIIUN
n .

46 pHMer: HHE IPOUSBOLHOM K MCCICHORALMIO 1 24.12 https://m.edsoo.ru/SW35GSVPK
(GyHKIMH HA MOHOTOHHOCTB M OKCTPEMYMBI
I .

47 PHMEHCITHE TIPOMSBOMHOMN K HECICHOBARHIO 1 2912 https://m.eds00.ru/8WLILUSNG
(GyHKIMH HA MOHOTOHHOCTh M OKCTPEMYMBI
n .

48 pHMerHHe HPOHSBOAHOM K MECHCHOBAHIIO 1 30.12 https://m.edsoo.ru/NE66XE267
(GyHKIMH HA MOHOTOHHOCTB M SKCTPEMyMBI
H o

49 pHMeH? HHE HPOHSBOAIHOM [ HCECIENOBANIIO 1 12.01 https://m.edsoo.ru/SDOD4AJ44
(GYHKIMH HA MOHOTOHHOCTh M OKCTPEMYMBI
H 0

50 AROUICHHE HATDOILIICTO 1 HATMEHBIIETO 1 13.01 https://m.eds00.ru/7272CUKCS
3Ha4YCHUs QYHKIIUH Ha OTPE3KE
H 0

51 AROAICHHE HATDOILIICTO 1 HATMEHBIIETO 1 14.01 https://m.eds00.ru/N1IRZQXS50
3Ha4YCHUs QYHKIIUH Ha OTPE3KE
H 0

52 AROAICHIE HADOIBIIETO 1 HAHMEHBIIETo 1 19.01 https://m.eds00.ru/MAFI1GQ68

3Ha4YeHUs1 PYHKIIUH Ha OTpe3Ke



https://m.edsoo.ru/RML4LS6CD
https://m.edsoo.ru/UV2R8QHUH
https://m.edsoo.ru/WW1RR5VG8
https://m.edsoo.ru/TXVIGQIO2
https://m.edsoo.ru/JZHKV18M1
https://m.edsoo.ru/3CPCCY4M6
https://m.edsoo.ru/JW5SAJQU3
https://m.edsoo.ru/4G1IOYGVZ
https://m.edsoo.ru/E952ROOJH
https://m.edsoo.ru/VV7MX6YMG
https://m.edsoo.ru/4BJ5FF9Z4
https://m.edsoo.ru/SW35GSVPK
https://m.edsoo.ru/8WL91USN6
https://m.edsoo.ru/NE66XE267
https://m.edsoo.ru/SD0D4AJ44
https://m.edsoo.ru/7272CUKCS
https://m.edsoo.ru/N1RZQXS5O
https://m.edsoo.ru/MAFI1GQ68

Haxoxc):[eHHe HaMOOJIBIIEr0 ¥ HAUMEHBIIIETO

53 20.01 https://m.edsoo.ru/AKTKOA3GX
3Ha4YeHUs1 QYHKIIUH HAa OTPE3Ke
H 0

54 AROIACHNE HANDOIBIICTO 1 HAMMEHBILETO 21.01 hitps://m. eds00.ru/FOQUMSMOW
3Ha4YeHUs1 QYHKIIUH Ha OTPE3KE
H 0

55 AROIACHNE HANDOIBIICTO 1 HAMMEHBILETO 26.01 https://m.edso0.ru/B1UM1880F
3HaueHUs QYHKIIUU Ha OTPE3Ke
[IpuMeHeHne npon3BOIHOM AJI HAXOXKICHUS

56 HAHLYAICTo pCIICHI B NPHICTAZHLIX sa/atax, Ui 27.01 https://m.edsoo.ru/76RUOWSL4
OTIpeJICIICHUsI CKOPOCTH IPOoIiecca, 3aaHHOTO
dhopmyroit wim rpadpukomM
K 0 "IT .

57 OHTPOJIbHAA pAbOT TO Tfl,\:le POHM3BOAHAA 28.01 https://m.edsoo.ru/I1TOP2Z\W6
[IpuMeHeHne npon3BOIHON

58 [TepBooOpaznas. Tabauia nepBooOpa3HbIX 02.02 https://m.edsoo.ru/IMD2K21JP

59 [TepBooOpaznas. Tabauia nepBooOpa3HbIX 03.02 https://m.edsoo.ru/EKWEW6ZVN

60 HHuTerpai, reoMmeTpuueckuii U PU3NIECKUNA CMBICT 04.02 httos://m.edsoo.ru/GXN2AL IAE
UHTerpaia

61 HHTerpai, reoMmeTpuueckuii U PU3NIECKUN CMBICTT 09.02 httos://m.eds00.ru/LDIFEL7XS
UHTerpaia

62 HHTerpai, reoMmeTpuueckuii U PU3NIECKUNA CMBICT 10.02 httos://m.edsoo.ru/RALDMTCOB
UHTerpaia
B

63 PIMHCIIEHIE HHTErPATa [0 popmye 11.02 https://m.edso0.ru/WOFLPOBIR
Herorona—JleitOHuna
B

64 PIMHCIIEHIE HHTErPANa 110 popmye 16.02 https://m.eds00.ru/BW8SCCYVO
Herorona—IJleitOHuna
B

65 PIMHCIEHIE HHTErPANa 10 popmye 17.02 https://m.eds0.ru/YZN8QLCS5
Herorona—IJleitOHuna
B

66 PIUHCIICHHE MHTErpaia o Gopmysie 18.02 https://m.eds00.ru/PEINSCBKG
Herorona—IJleitOuuna

67 Cucrembl TMHENHBIX YPaBHEHUN 24.02 https://m.edsoo.ru/2BXZCOHMO

68 CucteMbl IMHEHHBIX YpaBHEHUH 25.02 https://m.edsoo.ru/VVMRPNPCKE



https://m.edsoo.ru/AKTKOA3GX
https://m.edsoo.ru/FOQUM5MOW
https://m.edsoo.ru/B1UM188OF
https://m.edsoo.ru/76RUOW8L4
https://m.edsoo.ru/I1T0P2ZW6
https://m.edsoo.ru/IMD2K2IJP
https://m.edsoo.ru/EKWEW6ZVN
https://m.edsoo.ru/GXN2ALIAF
https://m.edsoo.ru/1D9F617XS
https://m.edsoo.ru/R41DMTCOB
https://m.edsoo.ru/WOFLPOB9R
https://m.edsoo.ru/8W8SCCYVO
https://m.edsoo.ru/YZN8QLCS5
https://m.edsoo.ru/PEIN5CBKG
https://m.edsoo.ru/2BXZC0HMO
https://m.edsoo.ru/VMRPNPCKE

69

Pemrenne npukiiagHelixX 3a1a4 C HOMOIIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHUN

02.03

https://m.edsoo.ru/5LBV5SWHAH

70

Pemrenne npukiiagHelx 3a1a4 C HOMOIIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHUN

03.03

https://m.edsoo.ru/YBRDA3AEN

71

CucreMbl U COBOKYITHOCTH LIEJIBIX, PAlIUOHATIbHBIX,
MPPALMOHAIIBHBIX, T0KA3aTEIbHBIX,
Jorapu(pMUUECKUX ypaBHEHUI 1 HEPABEHCTB

04.03

https://m.edsoo.ru/HKFHNLZW5

72

CucreMbl U COBOKYITHOCTH LIEJBIX, pAlIHOHATbHBIX,
MPPALMOHAIIBHBIX, I0KA3aTEIbHBIX,
Jorapu(MUUECKUX YpaBHEHUHN U HEPaBEHCTB

09.03

https://m.edsoo.ru/YLE9C41W2

73

CucteMbl U COBOKYITHOCTH TICJIBIX, PAITMOHATBHBIX,
HUPPAIMOHATIBHBIX, TOKA3aTEIbHBIX,
Jorapu(MUUECKUX YpaBHEHHUM U HEPaBEHCTB

10.03

https://m.edsoo.ru/W9M6V504U

74

CucTteMbl ¥ COBOKYITHOCTHU LIEJBIX, pAl[HOHATbHBIX,
UppalMOHANIbHBIX, TOKA3aTeNbHBIX,
Jorapu(MUUECKUX YpaBHEHHUM U HEPaBEHCTB

11.03

https://m.edsoo.ru/GSDPSMHWW

75

Hcnonb3oBanue rpadukoB QpyHKIUI A5 penieHus
YpaBHEHUU U CUCTEM

16.03

https://m.edsoo.ru/6JNYNDX7V

76

Hcnonb3oBanue rpadukoB GyHKIUI 1715 petieHus
yYpaBHEHUH U CUCTEM

17.03

https://m.edsoo.ru/YFM784B20

77

HpI/IMeHeHI/Ie ypaBHeHHfI, CUCTCM U HCPABCHCTB K
PCUICHHUIO MAaTCMATHUUYCCKUX 3d/la4 1 3a1a4 U3
Pa3JIMIHBIX o0Onacreit HAayKU U peanLHoﬁ KHU3HHU

18.038

https://m.edsoo.ru/SRGQ8C80M

78

KonTtposnpHast padota no teme "MHTerpain u ero
npuMeHeHus. CucreMsl ypaBHeHUN"

23.03

https://m.edsoo.ru/ULRCWS8K3K

79

HarypanbHble u nensle yncna B 3aa4ax U3
peanbHOM JKU3HU

24.03

https://m.edsoo.ru/FXI18L411G

80

HarypanbHble u nenble yncna B 3aa4ax U3
peanbHOM JKU3HU

25.03

https://m.edsoo.ru/V8YAT62FH

81

HarypanbHble u 1enble yncna B 3aa4ax U3
peanbHOM KU3HU

06.04

https://m.edsoo.ru/\VU1EQO3ZE



https://m.edsoo.ru/5LBV5WHAH
https://m.edsoo.ru/YBRDA3AEN
https://m.edsoo.ru/HKFHNLZW5
https://m.edsoo.ru/YLE9C41W2
https://m.edsoo.ru/W9M6V504U
https://m.edsoo.ru/GSDPSMHWW
https://m.edsoo.ru/6JNYNDX7V
https://m.edsoo.ru/YFM784B20
https://m.edsoo.ru/8RGQ8C80M
https://m.edsoo.ru/ULRCW8K3K
https://m.edsoo.ru/FXI8L41IG
https://m.edsoo.ru/V8YAT62FH
https://m.edsoo.ru/VU1E0O3ZE

82 [Ipu3Haky JeTMMOCTH LEIBIX YUCEI 07.04 https://m.edso0.ru/9D05UTK50

83 [Tpu3Haku JETUMOCTH LETBIX YHCET 08.04 https://m.edsoo.ru/TMXKTQFQM

84 [Ipu3Haku OeTMMOCTH LEJIBIX YHCEI 13.04 https://m.edsoo.ru/1JPOLI3ZD
IToBTOpEenue, 0000IICHHE, CHCTEMATH3A 3HAHUH.

85 BTOpetH HHEHHE, CHETEMATHEAIIA SHAIH 14.04 https://m.eds00.ru/VC4TMOM20
YpaBHeHus
IToBTOpEenue, 0000IIEHNE, CHCTEMATH3A 3HAHUH.

86 BTOpeHH HICHHE, CHCTEMATHAIIA SHAHIH 15.04 https://m.edsoo.ru/YSBSWMEC3
YpaBHeHust
IT , 0000 , 78

87 OBTOPCHHE, ODOOIIEHAE, CHCTEMATHIAIIA SHAIH 20.04 https://m.edsoo.ru/Y9QA4RM3BK
YpaBHeHust
IloBTOpEHME, 0000IICHNE, CUCTEMATH3A 3HAHUM.

88 Broperi HICHHE, CHCTEMATHSATIA SHAMIH 21.04 https://m.edsoo.ru/L88XDG22C
YpaBHeHust
IT , 0000 , 78

89 OBTOPEHHE, ODODIICHHIE, CHCTEMATHIAIIA SHAHMH 22.04 https://m.edso0.ru/1ZYQOYJL7E
YpaBHeHust

90 [ToBTOpeHmME, 0000IIEHNE, CUCTEMAaTH3aIUs 3SHAHHA. 27.04 httos://m.edsoo.ru/A20UYR3BH
YpaBHeHust
I1 eHue, o0o0IEenne e 7.

91 OBTOPCHHE, ODODIEHHE, CHOTCMATHIAI SHATIH 28.04 https.//m.edsoo.ru/QWF7KCSIU
Hepapencrtpa
I1 eHue, o0o0IEenne e 7.

92 OBTOPCHHE, ODODIEHHE, CHOTCMATHIAI SHATIH 29.04 https://m.edsoo.ru/LD1ZHGSWE
Hepapencrtpa

03 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIMS 3HAHUH. 04.05 htts://m.eds00.r/OCT8SWEOK
Hepagencrtpa
I1 600 7.

94 OBTOPCHHE, ODODICHHE, CHOTCMATHIAI SHAIH 05.05 https://m.edsoo.ru/X8AR14AUP
Hepasencrsa
I1 , 0000 , H.

95 ORTOPCHHE, ODOLIICHIS, CHUTCMATHIAIN SHatuE 06.05 https://m.eds00.ru/D6Z5D67XQ
Cucrembl ypaBHEHUN
I1 000 7.

96 OBTOPCHHE, ODODIICHHE, CHETCMATHIAI SHAIH 11.05 https://m.eds00.ru/S6P9OSBDO
Cucrembl ypaBHEHUN
I1 000 7.

97 OBTOPCHHE, ODODICHAE, CHETCMATHIAI SHAIH 12.05 https://m.eds00.ru/678RGWN7D
OyHKIMU

98 [ToBTOpEHue, 06001IeHNE, CHCTEMAaTU3allNs 3HAHUH. 13.05 https://m.edsoo.ru/O2WTFD9XN



https://m.edsoo.ru/9D05UTK50
https://m.edsoo.ru/TMXKTQFQM
https://m.edsoo.ru/1JP0LI3ZD
https://m.edsoo.ru/VC4TMOM20
https://m.edsoo.ru/Y5BSWMEC3
https://m.edsoo.ru/Y9A4RM3BK
https://m.edsoo.ru/L88XDG22C
https://m.edsoo.ru/1ZYOYJL7E
https://m.edsoo.ru/A20UYR3BH
https://m.edsoo.ru/QWF7KCSIU
https://m.edsoo.ru/LD1ZHGSWE
https://m.edsoo.ru/OC78SW6OK
https://m.edsoo.ru/X8AR14AUP
https://m.edsoo.ru/D6Z5D67XQ
https://m.edsoo.ru/S6P9OSBDO
https://m.edsoo.ru/678RGWN7D
https://m.edsoo.ru/O2WTFD9XN

OyHKIUU

99 Hrorosas koHTpoJibHas paboTa 1 18.05 https://m.edsoo.ru/XDBSVO654

100 Hrorosas koHTposbHas paboTa 1 19.05 https://m.edsoo.ru/LMTCHG7QX
O06o006uieHne, cucTeMaTu3anus 3HaHUH| 3a Kype

101 anreOpbl ¥ Ha4al MaTeMarndeckoro ananmsa 10-11 1 20.05 https://m.edsoo.ru/CKSK7PI130
KJIacCOB
O060061eHne, cucTeMaTu3anys 3HaHU| 3a Kype

102 anreOphl U Ha4yajl MaTemMaruyeckoro ananmsa 10-11 1 3282 https://m.edsoo.ru/7GHSLC527

KJI1aCCOB

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

102



https://m.edsoo.ru/XDBSVO654
https://m.edsoo.ru/LMTCHG7QX
https://m.edsoo.ru/CKSK7PI3O
https://m.edsoo.ru/7GHSLC527

MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

11 KIIACC
Koxa .
IIpoBepsiemble npeMeTHBIE Pe3yabTAThI 0CBOEHHS] OCHOBHOM
NMPoBEpPSIEMOr0 .
o0pa3oBaTe/ibHOI MIPOrpaMMBbI CpeIHEro 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna 1 BBIYUCIICHUS
OnepupoBaTh MOHATHSMU: HATYpaJbHOE, IEJI0€ YHCIIO; HCIOJIh30BATh
1.1 MPU3HAKK JIETUMOCTH IIEJIBIX YHCEJ, Pa3JIOKEHHE YHCIia Ha TMPOCTHIC
MHOYHUTEJH JIJIs1 PEIICHHS 3a7a4
1.2 OrnepupoBaTh MOHATUEM: CTETICHb C PAIIMOHATBLHBIM MTOKA3aTeIeM
13 OnepupoBaTh  TOHATHSIMH:  JOrapudM  UYUCIIA, JCCATUYHBIE H
' HaTypalbHBIE JOrapU(pMBbI
2 VYpaBHEeHMsI U HEpaBEHCTBA
[IpumensaTe CBOWCTBa CTEMEHW Ui TPeoOpa3oBaHUS BBIPAKCHUM,
2.1 OTIEPUPOBATH MOHSATHUSAMH: TOKA3aTEILHOE YpaBHEHHWE W HEPABEHCTBO;
penraTh OCHOBHBIE THITHI IOKA3aTEeILHBIX YPABHCHHU W HEPABCHCTB
BoimonHATe mpeoOpazoBaHus BBIPAKEHHUH, COAEpKALIUX JOrapu(mbl;
2.2 OTIEpUPOBAThH MOHATHAMHU: JIOTapu(MUIECKOE YPAaBHEHHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPaBHEHHUI U HEPABEHCTB
2.3 Haxoautsb penienns npocTelimx TpPUroHOMeTPUIECKUX HEPABEHCTB
OnepupoBaTh TOHSATUSMH: CHUCTEMA JIMHEWHBIX YpaBHEHMA U €€
2.4 pelleHne; UCTIOIb30BaTh CUCTEMY JIMHEWHBIX YpaBHEHUI Ui pelieHus
NPAKTHYECKUX 33434
25 Haxomute  pemieHuss  mpocTEMIIMX  CUCTEM M COBOKYITHOCTEH
' paloOHaIbHBIX YPaBHEHUN U HEPABEHCTB
MopenupoBaTh peajbHble CUTYyallMM Ha S3bIKE anreOpbl, COCTaBIIATH
26 BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI 1O YCIOBUIO 3aayu,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJIEIM C HCIOJIb30BAaHWEM ammapara
anreopbl
3 OyHkuMu U rpaduKu
OnepupoBaTh MOHATUSAMHU: TepuoanYecKas (QYHKIHS, MTPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUKH dKCTpeMyMa (yHKIUHU, HAauOoblliee U
' HauMeHbIIIee 3HauUeHusl (PYHKIIMU Ha TPOMEKYTKE; UCTIOIB30BaTh UX IS
uccneaoBanus GyHKIMH, 3a1aHHON rpadukom
OnepupoBaTh MOHIATUSAME: TPaUKK TOKA3aTEIBHOM, JTOrapupMHUUECKON U
3.2 TPUTOHOMETPUYECKUX (QYHKUUH; H300pakaTb HMX Ha KOOPIMHATHON

TIJIOCKOCTH 1 UCHIOJIB30BATh JJIA PCHICHUA ypaBHCHI/Iﬁ 1 HCPABCHCTB




N3o0paxkare Ha KOOPAMHATHOW TIUIOCKOCTH TpaduKd JTHHEHHBIX

3.3 YPAaBHEHUH M HCIHOJIb30BaTh WX JUISl PEIICHHUS CHUCTEMbI JIMHEWHBIX
YpaBHEHHUU
34 Hcnonw3oBare rpaduku (GyHKIUN Ui HCCIEIOBAHUS IPOLECCOB H
' 3aBUCUMOCTEHN U3 APYruX YyU4eOHbIX TUCHUILUIMH
4 Hagana maTremMaTn4eckoro aHanusa
OnepupoBaTb MOHATUSIMHU: HENpepbiBHAs (YHKIUSA, POU3BOAHAS
4.1 (YHKUIMHU; HWCIOJB30BATh TI'EOMETPUYECKUH W (DU3HUYECKHA CMBICI
IIPOU3BOJHOM JUIS PELLICHUs 3a/1a4
49 Haxomqute  mpou3BOJHBIE  3JIEMEHTapHBIX  (YHKUMH,  BBIYUCIATH
' IIPOU3BO/IHbIE CyMMBbI, IPOU3BEACHUS, YACTHOTO (DYyHKIIUI
Wcnonb3oBaTh  MpOM3BOJHYIO Ui MCCIENOBaHWA  (PYHKIUMU  Ha
4.3 MOHOTOHHOCTb ¥ 3KCTPEMYMBI, IPUMEHSATh PE3yJIbTAaThl HCCIEA0BAaHUS K
MTOCTPOECHUIO TPapuKOB
44 Hcnonb30BaTh MPOU3BOIHYIO IS HAXOXKICHHS HAWIYYILIErO pEeIIeHUs B
' MPUKJIAIHBIX, B TOM YHCJI€ COLMAIbHO-IKOHOMUYECKHX, 3aauax
45 OnepupoBaTh NOHATHUSIMU: NEpPBOOOpa3Has M HHTErpay; NOHUMATh
' reoMeTpHYecKUid U GU3NYECKUI CMBICT UHTErpaja
46 Haxomute mepBooOpa3Hble  3JIeMEHTapHBbIX  (QYHKUMNA, BBIYUCIATH
' uHTerpai mo dpopmyne Herorona — JleliOnua
47 Pemats npuknanHble 3a1a4u, B TOM YHCIIE COLUAIBHO-3KOHOMUYECKOTO

1 GU3NIECKOTO XapaKTepa, CPeICTBAMHI MaTEMATHIECKOTO aHAIHN3a

ITPOBEPAEMBIE SJIEMEHTbBI COOEPKAHUSA

11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHMS

1 Yucna v BEIYUCICHUS

11 Harypanbnble u nensie uncina. [IpusHaku Ae1MMOCTH HEIbIX YnCe

1.2 CreneHb ¢ pallMOHAIBHBIM N0oKa3aTeneM. CBOICTBA CTeNeHU

1.3 Jlorapudm yucna. JlecaTuynbie U HATypalibHbIE TOTapr (MBI

2 VYpaBHEHUs U HEPABEHCTBA

2.1 IIpeobpazoBaHue BEIpaKEHUH, COIEPKAIIUX JOTapUu (MBI

99 IIpeo6pazoBaHue BbIpaXEHUH, COIEPKAILIUX CTENIEHH C PAllHOHATIBHBIM
' noKazarejeMm

2.3 [TpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 IToka3aTenbHblEe YypaBHEHHS U HEPABEHCTBA

2.5 Jlorapugmuueckie ypaBHeHHs U HEPABEHCTBA

26 CucteMbl JTMHEWHBIX ypaBHEHUH. PelleHue NpHUKIaJHBIX 3aJad C MOMOILBIO

CUCTEMBI JIMHEWHBIX YPABHEHUN




2.7

CucreMBbl ¥ COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB

IIpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a1a4

28 U 3aJ1a4 U3 pa3IMyuHbIX 001acTell HayKU U PeaibHOM KU3HU
3 OyHKIMH U rpaduku
Oynakmus. Ilepuogmueckue ¢yHkuuu. I[IpoMeXyTKH MOHOTOHHOCTH (DYHKITHH.
3.1 MakcuMymMbl U MHHUMYMBI QyHKIuH. HauOomnbiiee W HauMEHbIIEe 3HAYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckne GyHKIIUN, UX CBOUCTBA U rpaduKu
3.3 [oxa3zaTtenpHas u TorapudmMudeckas GyHKINH, UX CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadpukoB GyHKINN U1 PELLIEHUS] YpaBHEHUI U TMHEWHBIX CHCTEM
Ucnonb3oBanne  rpadukoB  GyHKIMH  UIS  HWCCIAEAOBAHWSA  MPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpPbIE BO3HMKAIOT MpPHU PELICHWU 3a1ad U3 JAPYTrux y4eOHBIX
IIPEAMETOB U PEATBbHOM )KU3HU
4 Hauana marematndeckoro anaimmsa
4.1 HenpepriBHbie hyHknu. MeTon MHTEpBAJIOB AJIsl pELIeHHs] HEPABEHCTB
4.2 [IpousBonnas pynkuuu. ['eomerpudeckuii 1 Gu3MUECKUN CMBICIT TPOU3BOIHOM
43 [IpousBonHbie 3reMeHTapHbIX (yHKIMH. DOpMybl HAaXO0XACHUS MPOU3BOIHON
' CYMMBI, IPOU3BEJCHUSI U YACTHOTO (YHKIIMMA
[IpuMeHeHre TPOU3BOJHONW K HCCIEIOBAaHWIO (YHKIMA HAa MOHOTOHHOCTh U
4.4 aKcTpeMyMbl. HaxosxieHne HamOOJBbIIEero U HAaMMEHBIIEro 3HaYeHUsT (PYHKIIUU Ha
OTpe3Ke
[IpuMeHeHre MPON3BOIHON A1l HAX0XKIEHHS HAWTYUIIEro PpelIeHHUs B IPUKJIIaIHbIX
4.5 3aauax, I OMpENeJeHUsT CKOPOCTH TMpollecca, 3aJaHHOTO (OPMYIOW WU
rpadguxom
4.6 [TepBooOpa3nas. Tabmauia mepBooOpa3HbIX
47 WuTterpan, ero reoMmerpuyeckuii U pu3nueckuil cMplci. Beruucinenue uaTerpania mno

dhopmyne Hetorona — JleitOanma




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUSI K
PE3YJIBTATAM OCBOEHUS OCHOBHOIM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K MPeIMETHBIM pe3y/JbTaTaM 0CBOEHHUS
NPOBePsIEMOro OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMBbl cpeHero 001ero
TpeOoBaHus o0pa3oBaHus

Bragenne MeTomamMu JIOKa3aTeNbCTB, AITOPUTMAMH DEIICHHUS 3aj1ad,
yMeHue (opMyIUpoBaTh U ONEPUPOBATH MOHATUSMU: OIpeAeTIeHHE,
aKcHoMa, TeopeMa, CIIEJICTBUE, CBOMCTBO, NpPHU3HAK, OKa3aTeIbCTBO,
PaBHOCHJIbHBIE (OPMYIUPOBKH; TPUMEHSTh UX; YMEHHE (GOPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH IPUMEPHI U
KOHTPpHOPHUMEPLI, HCIIOJIB30BaTb MCTOM MaTeMaTHYEeCKOU WHAYKIHH,
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYXXIACHUA npu peuiCcHuMU 3ajad,
1 OLICHUBATh  JIOTMYECKYH0  IPAaBHJIBHOCTb  PACCYXIEHUN; YMEHHE
OIICpUPOBATH MOHATHUAMHU: MHOXECTBO, IIOAMHOKCCTBO, OICpAllMU HAI
MHO>XXECTBaAMHU, YMCHHC HUCIIOJIB30BAaTh TeOpeTHKO-MHO)KeCTBeHHLIfI
arrmapar i OImrMcaHus PEaIbHBIX IMPOLIECCOB U SIBIICHUU U Ipu pCUICHUU
3amad4, B TOM 4YHCIE W3 JPYTUX YYEOHBIX MPEIMETOB; yMEHHE
OTIEPUPOBATH MOHATUSAMH: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHWE 3allaBaTh W OINHKCHIBATh Tpadbl Pa3THYHBIMU
crioco0aMu; UCTIOIB30BaTh rpadbl IPH PEIICHUN 33734

YMeHue onepupoBaTh MOHATUSMHU: HATYpaJIbHOE YHUCIO, LIEJI0€ YHUCIIO,
CTENeHb C IENbIM M0Ka3aTeaeM, KOPEHb HaTypaIbHOW CTENEeHH, CTENEHb
C panMOHAJNBHBIM  TIOKa3aTelieM, CTelNeHb C  JeHCTBUTEIbHBIM
nokasaresnem, JiorapupM UuCIa, CHHYC, KOCHHYC M  TaHT€HC
IPOU3BOJBHOIO YHCJA, OCTATOK IO MOJYJI0, PAalMOHAIBHOE YHCIIO,
UppAllMOHANILHOE  YMCJIO,  MHOXECTBa  HAaTypajbHBIX,  LEJNbIX,
palMoHANbHBIX, JCUCTBUTENBHBIX 4YHMCET; YMEHHE HCIOJIB30BaTh
NPU3HAKU JIETMMOCTH, HAUMEHBIIMKA OOIIMI AETUTeNhb U HauMEHbIIee
obmree kpatHoe, anroput™ EBKinga npu pemieHun 3aaad; 3HaKOMCTBO C
2 pPa3IMYHBIMU  TMO3UIMOHHBIMH  CHUCTEMaMH  CUHUCICHHS;  YMCHHE
BBITIONHATH BBIYHMCICHUE 3HAYEHUM U MpeoOpa3oBaHUs BBIPAXKEHUN CO
CTeNeHs MU U JorapudmMamMu, MpeoOpa3oBaHus IPOOHO-PAIIMOHATBHBIX
BBIPQKEHUI; YMEHHME OIEPUPOBATH IOHATUSAMU: IOCIEN0BATEIBHOCTD,
apupmeTHyecKas Iporpeccus, reoMeTpudecKas nporpeccus,
OeCKOHEUYHO YyObIBaloIlas TIeoMeTpUYecKas IpOrpeccHs; yMEHHeE
3a/1aBaTh MOCJIEN0BATEIBHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
¢dbopMynn; yMEHHE OINEepUpPOBaTh MOHATUAMHU: KOMILJIEKCHOE YHCIIO,
CONPsDKEHHBIE KOMITJIEKCHBIE YMCIIa, MOJYJIb U apTYMEHT KOMIUIEKCHOTO

qucia, (I)OpMa 3alluCl  KOMIIJICKCHBIX  YHCCJI (FCOMCTpI/I‘-ICCKa}I,




TPUTOHOMETpUYECKass M  anreOpanyeckas); yMeTb IMPOHU3BOIUTH
apupMeTHIecKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAaMH;, HPUBOIHUTH
OpUMEpHl  MCHOJB30BAaHMS  KOMIUIGKCHBIX — YHCEN;  ONEepUPOBAThH
NOHATUSAMHM: MaTpula 2%X2 u 3X3, ONpeneNuTeNb  MaTPHIBL,
T€OMETPUYECKHUI CMBICIT ONIPEAETIUTEIS

YMeHue onepupoBaTh MOHATUSIMU: PAUUOHAIBHBIE, HWPPAUMOHAJIbHBIE,
MOKa3aTeJIbHbIC, CTENEHHbIC, JOrapu(pMUUECKHE, TPUTOHOMETPUUECKUE
YpPaBHEHUSI M HEPABEHCTBA, HMX CHUCTEMbl; YMEHHUE OIEPUPOBATH
MOHSATUSMU: TOXKJIECTBO, TOXIACCTBEHHOE IMpeoOpa3zoBaHUE, YpaBHEHUE,
HEpPABEHCTBO, CHCTEMA YPAaBHEHUWW M HEPABEHCTB, PAaBHOCHIIBHOCTh
YpaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHUE pelaTh YpaBHEHUS,
HEpPABEHCTBA W CHUCTEMbI C TMOMOMIIBIO PA3JIUYHBIX MPUEMOB; pEIIaTh
YpaBHEHMS, HEPABEHCTBA W CHCTEMBI C [ApaMETPOM; NPUMEHSTh
YpaBHEHMS, HEPABEHCTBA, UX CHUCTEMBI ISl PEUICHUS MAaTEMAaTHYECKUX
3a/1a4 M 3a71a4 U3 pa3IMIHbIX 00JIacTel HAyKH U PeaTbHOMN KH3HU

YMenue onepupoBaTb MOHATUSIMH: (QYHKIUS, YETHOCTh (YHKIINH,
MEePUOIUYHOCTh (DYHKIIUH, OTPAHHMUYEHHOCTH (YHKIIMH, MOHOTOHHOCTb
(GyHKIMM, SKCTpeMyM (QYHKIMH, HauOoJblllee U HauMEHbIIIee 3HAUeHUS
(YHKIIMM Ha MPOMEKYTKE, HeMpepblBHAsA (QYHKIIMS, aCUMITOTHI Tpaduka
(GbyHKIMM, TIepBasi U BTOpasi NIPOU3BOAHAST (PYHKIIMH, T€OMETPHUYECKUNA U
(U3UYECKU CMBICT TPOU3BOJTHOM, TIEpBOOOpa3Has, OMpeneIEHHBIN
UHTErpajl; YMEHHE HaXOJIUTh ACUMITOTHI Ipapuka (YHKLUHU; yMEHHE
BBIUUCIIATE HPOU3BOJHBIE CYMMBI, NPOM3BEIEHMs, YacTHOTO H
KOMINO3MLMHU (YHKIUH, HAXOOUTh YpaBHEHHME KacaTelIbHOM K Trpauky
(GyHKLIMU; yMEHUE HAXOIUTh MPOMU3BOJHBIC SJIEMEHTApHBIX (YHKLUH;
YMEHHUE UCMOJb30BaTh MPOU3BOJHYIO JUI HCCIENOBaHUA (DYHKIIMIA,
HAXOJIUTh HAWOOJbIINE U HAUMEHbIINWE 3HA4YeHUs (YHKLUUH; CTPOUTH
rpadMKd MHOTOUWIEHOB C MCIOJb30BAaHHUEM allllapaTa MaTeMaTH4eCcKOro
aHaluu3a; MPUMEHATh IPOU3BOJHYIO JUIA HAXOXKJICHHMs HaWIydIlIero
peleHusl B IMPUKIAJHBIX, B TOM YHUCJIE COLUAIBbHO-KOHOMUYECKUX M
¢bu3nyeckrx 3aja4ax; HaX0AUTh MJIOLIAIUd U 00BEMBI GUTYp C IOMOILBIO
UHTErpajia; MPUBOJUTH MPUMEPbl MAaTEMATUYECKOTO MOJEIUPOBAHUS C
HOMOIIBIO U depeHNaTbHBIX YPAaBHEHUH

YMmenue onepupoBaThb MOHATUAMH: Tpaduk GyHKIUH, oOpaTHas
GbyHKIMsA, KOMHIO3UIUs (YHKIUH, JWHEHHAas (QyHKIMS, KBajpaTHYHAs
byHKIHS, panoHanbHas byHKIMS, CTEEeHHAas GbyHKIHS,
TPUTOHOMETpUUECKHe  (QYHKIUU, OOpaTHbIE TPUTOHOMETPUUECKHE
GyHKIMM, TOKazaTeldbHas U Jorapupmudeckas (QyHKIUU; yMEHUE
CTpOuTh TpadUKU H3YYCHHBIX (PYHKIUN, BBITIOTHATH MpPeoOpa3oBaHUs
rpadukoB GyHKIHHI, UCTIONB30BaTh IpadUKH A U3YUYEHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPHU PEIICHUU 3a7ad U3 APYruX y4eOHBIX MPEIMETOB H
3a/1a4 U3 pearbHON KU3HU; BBIpAXKaTh GOpMyIaMu 3aBUCUMOCTU MEKIY
BETMYMHAMHM, HCIOIB30BaTh CBOWCTBA U Tpaduku QyHKOUNH O




peleHus ypaBHeHUH, HEPABEHCTB | 3ajad C MapameTpamu; n300paxarb
Ha KOOPAMHATHOM IUIOCKOCTM MHOXECTBA PpELICHUM YypaBHEHUH,
HEPABEHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/a4d Pa3HbIX TUIOB (B TOM YHCJIE Ha
IOPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4y U3 00JIaCTH YNpPaBJICHUS JUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBIATH BBIPAKCHHUS, YpaBHEHHs, HEPABEHCTBA M HUX
CHUCTEMBI II0 YCIIOBHIO 3aJa4yH, MCCIEAOBATH IOJYYEHHOE PEIICHHE HU
OLICHMBATh MPABIONOAOOHOCTh pPE3yIbTaTOB; YMEHHUE MOJEIUPOBATH
peanbHble CUTYyallMH Ha S3BIKE MAaTEMAaTHKH; COCTABIIATH BBIPAXKECHMS,
YpaBHEHUS, HEPAaBEHCTBA M HMX CHUCTEMbl 10 YCIOBHMIO 3aJ1ayH,
HCCIIEI0BaTh ITIOCTPOEHHBIE MOJEIM C MCIOJBb30BAHMEM armapara
anredpbl, UHTEPIIPETUPOBATH MOJTYUYEHHBIH pe3ybTaT

YMeHue onepupoBath MOHATHAMU: CpelHee apudMeTuiecKkoe, MearuaHa,
HanboIIbIIIEE n HaMMCHBIIIEEC 3HA4YCHHA, pasmax, AUcCTiepcus,
CTaHJAapTHOE OTKJIOHEHHE YHCIOBOIO Habopa; yMEHHE U3BIIEKATb,
WHTEPIPETUPOBATh HH(OpPMAIIMIO, TPEACTABICHHYIO B Talnwiax, Ha
auarpaMmax, rpagukax, OTpa)karollyr CBOWCTBA peaabHbIX MPOIECCOB U
SIBJICHH; TIPEACTABIISITE HHPOPMAIIUIO C TIOMOIIIBIO TaOIUIT M JUATPAMM;
HUcCiIeaoBaTb CTATUCTUYCCKUEC IOAHHBIC, B TOM 4YHUCIIC C IMPUMCHCHHUEM
rpaguyeckux METOJOB M  JJIGKTPOHHBIX  CPEIACTB; TIpauUuecKu
HCCIIEI0OBAaTh COBMECTHbIE HAOMIOAECHHS C TMOMOIIBI0  JUarpaMm
paccerBaHUs U TMHEHHOU PErpeccun

YMeHue omnepupoBaTh MOHATHSAMH: CIy4alHBIM OMNBIT W ClydailHOE
COOBITHE, BEPOSITHOCTh CIyJalHOTO COOBITHS; YMCHHE BBIYHCISATH
BEPOSATHOCTh C HCIIOJIb30BAaHHEM TI'pa)UueCKuX METOJIOB; IPUMEHSThH
(GOpMYIBI CIIOKECHUST U YMHOXEHHSI BEPOSTHOCTEH, (GOpPMYIy IMOJHOM
BEepOSATHOCTH, hopmyiy bepHyinu, komOuHatopHbie GakThl U (HOPMYIIHI;
OIICHUBATh BEPOSTHOCTH PEAIBbHBIX COOBITHH; YMEHHE OIICPUPOBATH
NOHATUSIMH: CIIydailHas BEJIHMYMHA, pACIpEICICHUE BEPOSITHOCTEH,
MaTeMaTHYeCKOe OXKHJAHHEe, IHCIEPCUs W CTaHAAPTHOE OTKIOHCHHE
CIIyYailHOW  BEJIMYWHBI, (QYHKIUU PaCHpEleNieHuss U IUIOTHOCTH
PaBHOMEPHOTO, IOKA3aTeIbHOTO W HOPMAJBHOTO  pacIpe/eliCHHI;
YMEHHUE WCIOJIb30BaTh CBOWCTBA WM3YYCHHBIX pPACIPEICICHUH JUIs
pelieHus 3ajad; 3HAKOMCTBO C TOHSATHUSIMH: 3aKOH OOJIBIIMX 4YHCEJ,
METOJIbl BBIOOPOYHBIX HCCIICAOBAHUIN; YMEHUE IPHBOIHUTH IPUMEPHI
NPOSIBIICHUSI 3aKOHA OOJIBIIUX YHCEN B MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSAX; YMEHHE OTIEPUPOBATh MOHITUSIMU: COUETaHHE, TIEPECTAaHOBKA,
YHUCIIO COYETaHWH, YHUCIO TMepecTaHoBOK; OuHOM HpIOTOHA; ymeHwme
IPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCYKACHUS IJIs PEIICHUs 3a/1a4;
OIICHUBATh BEPOATHOCTH pealbHBIX  COOBITHIA, COCTaBIISITh
BEPOSTHOCTHYIO MOJIeIb U UHTEPIIPETUPOBATH MOMYYCHHBIN pPe3ylbTaT

YMmenue OIICpHUpPOBATH IOHATHUAMMU: TOYKa, IpsAMas, IJIOCKOCTD,




IIPOCTPAHCTBO, OTPE30K, Jy4Y, BEJIMYMHA YIUVIA, IUIOCKHHA YIod,
JBYTPAHHBI YroJ, TPEXIPAHHBIM YIoJ, CKPELIMBAIOLIUECS IPSMBIE,
NapaJUICIbHOCTh U INEPIEHAUKYJIAPHOCTD NPSMBIX U IUIOCKOCTEH, Yroi
MEXKIYy NPAMBIMH, YrOJd MEXAY IPSAMOM U IUIOCKOCTBIO, YIOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IPSIMBIMH, PACCTOSIHUE MEXAY INIOCKOCTSMH; YMEHUE HUCIIOJIb30BATh IIPU
pelIeHnH 3a/a4 U3ydeHHble (DAKThl U TEOPEMbI IUIAHUMETPUM; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHpa; CTPOUTH
MAaTE€MaTHYECKHE MOJEIM C IIOMOIIBI0 TI€OMETPUYECKMX NOHATUH U
BEJINYMH, PEIIATh CBSI3aHHBIE C HUMH ITPAKTUYECKHE 3a/1a91
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YMeHue onepupoBaTh MOHATHUAMU: IJIOLWAAb (UIYphl, 00bEM (QUTYpHL,
MHOTOTPAaHHUK, MPaBUJIbHBI MHOTOTPAaHHUK, CEYEHHUE MHOTOTPAHHMKA,
Ky0, mapajuienenumnesa, NpusMma, Nupamuaa, Qurypa U IOBEPXHOCTb
BpallleHus, WIMHAP, KOHYC, map, cdepa, miomaas cepsl, IUIONaab
MOBEPXHOCTH MUPaMUJIbI, MPHU3MBI, KOHYyca, LWIMHIpa, 00bEM Kyoa,
MPSIMOYTOJIBHOTO MapajjieNienuiea, NUpaMuibl, TPU3MbL, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKA MOBEPXHOCTU, CEYECHUS KOHYyca U IWIMHIPA,
napajulefibHble OCH WJIM OCHOBaHHWIO, CEUEHWE IIapa, IUIOCKOCTb,
Kacaromasicss cdepbl, IMWIMHAPA, KOHYCa; YMEHHE CTPOUTbh CEUYCHHE
MHOTOTpaHHUKa, N300pakaTh MHOTOTPaHHUKH, QUTYPbl U MOBEPXHOCTH
BpAILEHHs, UX CEYEHUs, B TOM YHCIIE C IOMOIIBIO AIIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSTh CBOICTBA T€OMETPHUUECKUX (UTYp, CAMOCTOATEIBHO
(bopMynUpoBaTh ONpPEAEIeHUsI U3ydaeMbIX (Uryp, BbIABUTaTh TUIOTE3bI
O CBOMCTBax M NpHU3HAKaX reOMETPUYECKUX (Uryp, 0OOCHOBBIBATh WIIH
ONpoBepraTh MUX; YMEHHE MPOBOAUTH Kiaccupukanuio Guryp 1mo
pa3UYHBIM IPU3HAKaM, BBIIOJHATh HEOOXOIMMBIE JONOJHUTEIIbHbIE
HOCTPOEHUS

11

YMeHHue omnepupoBaTh IOHATUSMHU: JIBUKCHHE B  IPOCTPAHCTBE,
napayiebHBIA TIEPEHOC, CUMMETPHS Ha TJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, IIpeoOpa3oBaHue MOJ00Ms, TOMO0OHBIE (HUTYpBHI; yMEHHUE
pacrio3HaBaTh paBHbIC U MOJOOHBIE (PUI'YPHI, B TOM YHCIE B MPHPO/IE,
UCKYCCTBE, apXUTEKType; HCIIOJIh30BATh I'EOMETPUYECCKUE OTHOIICHHS
NpU PEUICHUU 3a/1a4; HAXOJUTh TEOMETPUYECCKHE BEIMYHMHBI (IJIMHA,
yroj, IUIOIAAb, OOBEM) TpPU pEHICHHH 3aJa4 M3 JPYTrUX Y4eOHBIX
NPEMETOB M U3 PEaJbHOM JKU3HU; YMCHUE BBIUYUCISTH FE€OMETPUYCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, UMb, OOBEM, ILIOIIAJh MOBEPXHOCTH),
UCTIONIB3YsSl M3y4eHHBbIE (QOpMYJIbl WU METOJAbI, B TOM YHCIE: MJIOMIalb
MOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCA, IIMIUHAPA, IOMAAb Chephl;
00BEM KyOa, MPSAMOYTOJILHOTO MapajlieNenurea, MUuPaMHuIbl, TPU3MBL,
MWIMHIpA, KOHYyCa, IIapa; yMEHHE HAaxOOUTh OTHOIIEHHE OOBEMOB
HoJJOOHBIX (uryp

12

YmMmenue ONICpUPOBATH MMOHATUAMUA: NPAMOYT'OJIbHAA CUCTEMA KOOPAUHAT,
BCKTOP, KOOPAUHATBI TOYKH, KOOPAWHATBI BCKTOpPA, CyMMa BCKTOPOB,




MPOU3BEJCHUE BEKTOpa HA YHMCIO, Pa3IOKEHHE BEKTOpa MO 0Oaswucy,
CKAIIPHOE IIPOU3BEIECHUE, BEKTOPHOE IIPOM3BEIACHUE, YIOl MEXIY
BEKTOpaMH; YMEHUE HCII0JIb30BaTh BEKTOPHBIM M KOOPAMHATHBIH METOA
JUIL  peUIeHHs TeOMETPUYECKUX 3aJad M 3aJad JPYruxX YydeOHBIX
IPEIMETOB

13

YMmenue BbIOMpaTh MOAXOMSIIMN METOA Ui pEIIeHHs 3a1adw;
IIOHUMAHHWE 3HAYMMOCTM MAaTEMaTUKUM B H3YYEHUU NPUPOIHBIX H
OOLIECTBEHHBIX IPOLECCOB U  SBJICHUHM; YMEHUE paclo3HaBaTh
IPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE IIPUBOJUTH
IIPUMEPBl  MATEMATHYECKUX OTKPBITUA POCCHUHCKOM W  MHUPOBOMU
MaTeMaTH4eCKO HayKH




HEPEYEHD 9JIEMEHTOB COJAEPKAHMUS, IIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna 1 BBIYUCIICHUS
11 Harypanesble u nenbie yncna. IIpusHaku 1enMMoCTH HEIbIX YUCeT
19 Paunonanbubie  yucna. OOBIKHOBEHHBIE W JIECATUYHBIE APOOH, TMPOIIECHTHI,
' OECKOHEUYHBIC TICPUOINIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajbHOU creneHu. [leiicTBus ¢ apudpmMeTHIeCKUMHU
' KOPHSIMH HAaTypaJIbHOHN CTETICHH
14 Crenens ¢ 1enslM nokasareneM. CTeneHb ¢ palluoHaIbHBIM NoKazareneM. CBoiicTBa
' CTEIICHU
L5 CHHyC, KOCHHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAaHTE€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm gucia. JlecaTnaHble ¥ HATYpaTbHBIC JIOTapU(OMBI
JlelictBuTenbHble  yucia. Apudmernueckue omnepanud ¢ JeHCTBUTEIBHBIMHU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYMCICHUS, TPaBUIa OKPYIJICHUS, IPUKHUIKA U OIIEHKa
pe3ynbTaTa BIYUCICHUH
1.8 [IpeobpazoBanue BhIpaKCHHIA
1.9 KommnekcHsie uncna
2 YpaBHEeHHS U HEPABEHCTBA
2.1 Iensie 1 1poOHO-palMOHATILHBIC YPABHCHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHUS
24 [TokazarenbHbIe U TOTapUPMUUECKUE YPABHEHUS
25 Lenpie 1 qpoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HppanmonanbHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapUPMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpuyecKkrue HepaBeHCTBA
29 CucTeMBbl ¥ COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEpPAaBEHCTBA U CUCTEMBI C TTapaMeTpamMu
211 Martpuiia cucTeMbl THHEHHBIX ypaBHeHUN. OnpeIenuTeb MaTPUIIbI
3 OyHKMK U rpaduKu




Oynkius, crnocoObl 3amanus QyHKuH. ['paduk Qynxnum. B3aumuo oOpaTHbIe

31 ¢bynkuuu. Yérthsie u HeuéTHble PyHkuuu. [leproaumueckue GyHKIuu
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWH ¢yHkiuu. Hymun ¢ysakoum.
39 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcuMymMbl U MUHUMYMBI (QyHKOHH. HanmOosplmiee ¥ HauMeHbIee 3HAUYCHHE
(GyHKIMU HAa IPOMEXKYTKE
23 CreneHHass (yHKIUS C HATypalbHBIM M HENbIM TOKa3areraeMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-0i CTENEHU
3.4 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u gorapudmuueckas GQyHKIMH, UX CBONCTBA U TpaduKu
36 Touku paspeiBa. AcuMnTotel TpadukoB ¢yHkuuid. CoiicTBa  (YHKIMIA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aIaHUs ITOCIIEA0BATEIHLHOCTEN
3.8 Apudpmerrueckas u reoMeTprueckas nporpeccuu. @opmMysa CII0KHBIX TPOIIEHTOB
4 Hauana marematndeckoro anaimmsa
4.1 [TpousBoanas ¢pyakiuu. [Tpons3BoaHBIC 2TEMEHTAPHBIX (QYHKITHI
[IpuMeHeHne TPOU3ZBOJAHONW K MCCIENOBAHUIO (PYHKIMA HAa MOHOTOHHOCTH |
4.2 IKCcTpeMyMbl. HaxoskeHne HauOOJBIIEro ¥ HaMMEHBIIETO 3HaueHUs (PyHKIUM Ha
OTpe3Ke
4.3 [TepBoo6pa3nas. Unterpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHO3K€eCTBO, Onepaluy HaJl MHOXkecTBaMu. [luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHOCT
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha IMJIOCKOCTU
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHH1KH
74 Tena 1 MOBEpXHOCTH BpalllEHUs
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Marematuka: anredpa 1 HauaJIa MaTEMAaTHYECKOTO aHAJIN3a, TEOMETPUS
AJiredpa n Hayas1a MmaTemMaTu4deckoro anajam3a 10-11 kmaccsl,
0a30BbIN U yriy0s€HHbIN ypoBHU , [II.A. Anumos, FO.M.Komnsirus,
M.B.Tkauésa, H.E.®énopora, M.N.111abynnH, MockBa
«ITpocBenienune»
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