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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yueOHOTO Kypca «Anredpa n Havajga MaTeMaTHUYEeCKOTrO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOrO TOCYIapCTBEHHOTO 00Pa30BaTEIBHOIO CTAHAAPTA CPEAHETO
oOmero oOpa3oBaHus, C VYYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanusi. Peanmuzanus mporpaMMbl OOecrieurMBaeT OBJIAJCHUE KIIOYEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa u Hayaia MaTeMaTUYE€CKOTO aHAIU3a» SIBJISIETCA OJHUM W3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECHNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCsl Ha YPOBHE, HEOOXOAMMOM ISl OCBOCHUS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllhecsl OBJAJECBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anreOpsl 1 Hauan MaTreMaTH4eCKOTO aHaliM3a 3aKjIa/IbIBaeT OCHOBY JIJIs
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHne. B xone u3yuenus
anreOppl W Havall MATEMaTHYECKOTO aHajdu3a B CTaplield IIKOJe ydaliuecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE HU B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHBbI maTepuas, CocoOCTBYOUIUNA (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAaHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAaT.

B ocnoBe wmetoauku oOydeHus anreOpe M HayalaM MAaTeMaTHYECKOTO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuun  u - rpadukm»y, «YpaBHeHHs U HepaBeHCTBa», «Hauwama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUMA H3Y4aloTCsd Ha IPOTSDKEHMM JBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA IPYr Apyra M MOCTENEHHO
HAChI[AsCb HOBBIMM TeMaMU W pasfenamMu. JlaHHBIM Kypc  SABISETCSA
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM amnmnapaTtoM, Y HUX IMOCJIEI0BaTeIbHO (popMupyercs u
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aTeM UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3yJbTaT.

CopnepxxaTenpbHO-MeTOANYECKAas TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(GOpPMHUPOBAHNIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHHs] B CTaplied IIKOJIe, MOCKOJbKY B KaXJOM pasleie MNporpamMmbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMHU PELIEHUS UENbIX, PAalMOHAIBHBIX, WPPALHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loyueHHbIE yMEHUS UCTIOIB3YIOTCA IPU UCCIEA0BAHNUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaxXOoXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacuy€Tbl 1Mo ¢GopMyliaM, NpeoOpa3oBaHUs IIENIbIX, PalMOHAIbHbIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOIO U
aOCTPaKTHOTO MBILIUICHUS YdYalluxcsi, (OPMUPYIOTCA HAaBBIKM JCTYKTUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33]a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIINA, UX CBOHCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (pOPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKAaTh 3aBUCUMOCTHM MEXIY BEIMYUHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTHYECKHX, TaK W MPUKIAJHBIX 3a]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUCHUS, BBIYUCIATH MUIOMAAU (QUTryp U OOBEMBI TEN, HAXOAUTh CKOPOCTH U
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel peanbHbIX CUTyaluH,
HAXOXKJEHUSl HAWJY4YlIero pEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HKOHOMHUYECKHMX, 33/Ja4yax. 3HAKOMCTBO C OCHOBAaMH MAaTE€MaTHYECKOIrO aHajIu3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCSl pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HayKH, U KX aBTOpax.

CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeajiaratoT



Haubosiee YHUBEPCATbHBIN S3bIK, OOBEANHSIONINNA BCE pa3zesibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IHHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIH S3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro MAJis
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJEH C MOMOUIbIO ammapaTa aiaredpbl U MaTeMaTHUYECKOTO aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 pa3JeNoB IIPOrpaMMBI, IOCKOJIBKY BECh MaTepUall Kypca IIHUPOKO UCIOJIBb3YETCS
JUISl pelieHus] PUKIAAHBIX 3a1a4. [Ipu peneHnun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAIOTHIO, 0000LIATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJa4 OpraHU3yeTCs B MPOLECCE U3YYEHHUs BCEX TeM Kypca «Auredpa u Havaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha H3ydeHHE Kypca ainreOpbl M Havyal MaTEMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenus — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoOHANIBHBIMU YHCTIAMU, TPEe0OpPa30BaHMS YUCIOBBIX BhIpakeHu. [Ipumenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YIbTAaTa BIYMCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaJbHOW  creneHd.  JlelcTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHBIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppalMOHAIBHBIX YPABHEHHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

IIpuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuroHoMmerpuueckass OKPY>KHOCTb, OIpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeoMeTpHUIEcKas porpeccuu. beckoneuHo yObIBaroras
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXkecTBamH. Jluarpammbl Jilnepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [I[pu3Haku 1eIMMOCTH LENIBIX YHACEIL.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKEHUM, COJEpXKAIUX CTEEHU C PpPalMOHATBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CucreMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. Ilepuogmueckue  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
bynkuud. Makcumymbl 1 MUHUMYMBbI QyHKUMUA. HaunOonblliee U HauMeHbIlIEe
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadvkoB PYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GpyHKIMH. MeTO HHTEPBAIOB ISl PEIICHUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHne HanbobpIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIUN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid U (Qusmdeckuid cmbicia. Boruucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INJIAHUPYEMBIE PE3YJIBTATbBI

OcBocHue y‘{€6HOFO mpcamMeTa «Marematuka» JOJIDKHO o0ecreynBaTh
AJOCTHIKCHHUC Ha YPOBHC CPCIHCITO O6HICFO 06pa30BaHI/IH ciacayromux JIMYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX 06p330BaTeJ'IBHBIX PE3YJIbTATOB!

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE  pe3yJIbTaTbl  OCBOCHHUS  IPOrpaMmbl  y4eOHOro  Mmpeamera
«Marematukay XapakTepu3yloTCs:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIIMK OOYYarollerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOro OOIIeCTBa, MPEACTABICHUEM O MAaTEeMaTUYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SBJICHUM, IPOIIEAYP IPaKIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHUEM B3aHMMOJIEUCTBOBATh C COLIMAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUHM C UX PYHKIIMSIMU U Ha3HAYCHUEM.

[TaTproTHYeCcKO€ BOCIUTAHUE:

c(hOpPMUPOBAHHOCTBIO POCCUMCKON TPa)KJaHCKOM HJEHTHUYHOCTU, YBAXKEHUS K
MPOIIOMY M HACTOAIIEMY POCCHUHCKOM MAaTeMaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCHUMCKMX MAaTEMATHKOB M POCCUMCKOW MATEMAaTUYECKOM IIKOJIBI, K
UCIIOJB30BAaHUIO DJTHX JOCTHXKEHUM B JAPYrMX HayKax, TEXHOJOTHIX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HAHHEM TyXOBHBIX IIEHHOCTEM POCCHUIMCKOTO Hapoja; chOpMHPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO TOBEJECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUW HAYKH W JCSATEIbHOCTHIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIa/ia B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

DCTeTU4eCKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAsT SCTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEUICHUM, PaACCYyX ICHUN; BOCIIPUUMUYUBOCTBIO K
MaTeMaTHYECKUM aclieKTaM pa3JInYHbIX BHUO0B UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS NMPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEpPECax
3I0POBOTO U 0e30macHOro 00pasza >KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO  (3710pOBOE TMHTaHUE, COAJTAaHCUPOBAHHBIA PEXKUM 3aHATHM UM OTIbIXa,
perynsipHas (u3MyUecKass aKTHUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MpHU
3aHSTUAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO.

TpynoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTU TPYJIOIIO0US; HHTEPECOM K
pasznuyHbIM cdepam npodeccHoHaTbHOM s TENbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW U
e MPUIOKEHUSIMHU, YMEHUEM COBEpIAaTh OCO3HAHHBIA BhIOOp Oyayiien npodeccun u



peanu3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE IUIAHBI, TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHHWIO U CaMOOOpPA30BAaHUIO HA MPOTSHKEHUU BCEH KU3HU;
TOTOBHOCTBIO K aKTUBHOMY y4YaCTHIO B PEILICHUU MPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKON
HaIPaBJICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:!

COPMHPOBAHHOCTHIO  DKOJIOTHYECKOW  KYJIbTYPhl, TIOHUMAHUEM  BIIHSHHUS
COI[MATIbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOU
Cpellbl, OCO3HaHUEM TJI00aJIBbHOTO0 XapakTepa HKOJIOTHYECKUX MpoOiieM; OpUeHTaIue
Ha MPUMEHEHNE MaTEeMAaTHUYEeCKUX 3HAHUMN JIJIsl PEeIIeHMs 3a]1a4 B 00JIaCTH OKpYKarouiei
Cpelbl, IUIAHUPOBAHUS TIOCTYNKOB M OILEHKH HMX BO3MOXHBIX MOCIEACTBUN st
OKPYKaIOIIEH CPEIbL.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTBIO  MHPOBO33PEHHMsS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOW MPAKTHUKW, MOHUMAHHEM MaTeMaTH4eCKOU
HayKH Kak c(hepbl YETOBEYECKON IEITEIBHOCTH, ATAOB €€ PA3BUTUS U 3HAUUMOCTH JIJIS
pPa3BUTHS [MBUJIM3AIMU; OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKA U MaTeMaTU4YeCKOM
KYJBTYpPOU KaK CpPEeICTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYLIECTBIIATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE pPe3yJabTaThl OCBOCHHS NPOrpaMMbl  YYEOHOTro IpeaMera
«MaTeMaTHKay» XapaKTepU3YIOTCS OBJIAJCHUEM YHHUBEPCAIBHBIMU HO3HAGAM EIbHBIMU
0elCmBUAMU, YHUBEPCATILHBIMU KOMMYHUKAMUBHBIMU OeLCMEUAMY, VHUBEPCANbHbIMU
Ppe2yIamueHbIMU OeUCMBUAMU.

1) Vhusepcanvuvie nosnasamenwvruvile oeticmsusi, obecneuusaion Gopmuposanue
0a308bIX KOCHUMUBHBIX NPOYECco8 00yuarwuxcs (0ceoeHue Mmemooos NO3HAHUS
OKpYIHCAOUie2c0 MUpa, NpUMeHeHUue 102UYeCKUX, UCCIe008amelbCKUX onepayuil, ymeHull
pabomams ¢ ungopmayueti).

ba3oBrie nornueckue AeUCTBUA:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBCHHBIC IPH3HAKA MAaTEMaTHYECKUX
OOBCKTOB, TOHATHH, OTHOUICHUH MEXKIy MOHATHAMH, (HOPMYIHPOBAThH
ONpe/ACICHUST  TOHATHH;  yCTaHABAMBaThb  CYIICCTBCHHBIH  IPU3HAK
KIaccu(uKanyy, OCHOBaHUSA Ui OOOOIIEHHWS W CPaBHEHUsS, KPUTEPHH
TIPOBOJIMMOT'O aHAJTN3a;

e BOCHPHUHHMATh,  (OPMYJIMpPOBATH M  NIPEOOPA30OBBIBATH  CYKJICHUS:
YTBEPAUTCIIbHbIC MW  OTpHUIATENIbHbIC, CIUHUYHBIC, YacTHbIE M OOIIuE;
YCIIOBHBIC;

e BBIABJIATH MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M NMPOTUBOPEUHS B
(dakTax, JaHHBIX, HAOTIOACHHUSX M YTBEPXKICHUAX; MpeIaratb KPUTCPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;



JenaTb BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IPOBOJAUTH CaMOCTOSITENIBHO JIOKA3aTeIbCTBA MAaTEMaTHYECKUX YTBEPIKICHUN
(mpssMple M OT NPOTHBHOIO), BBICTpaNBaThb AapryMEHTALUIO, IPUBOIUTH
OpUMEpPbl U KOHTPOPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKIECHUA U
BBIBOJIBL;

BBIOMpATh Ccroco0 peleHus Yy4eOHOM 3anayd  (CpaBHHBAaThb HECKOJIBKO
BapMAaHTOB  pEIICHUs, BbIOMpPAaTh HaumOoJee MNOAXOMSAIUNA ¢  y4éTOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble nccienoBaTelIbcKue JEUCTBUS:

UCIIOJI30BaTh BOIPOCHl KAaK MCCIEIOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMyIMpOBaTh  BOMPOCHL, (PUKCUPYIOMIME MPOTUBOpEUUE, MpoOJIEMY,
yCTaHaBIMBAaTh UCKOMOE U JIaHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTHUPOBAThH
CBOIO ITO3ULIUIO0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIFHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHKE 110
YCTaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHYeCKOro 0ObEKTa, SIBIECHHUS, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaAMHU, SIBICHUSIMH, IPOLIECCAMU;
CaMOCTOSITENILHO (OPMYJIMpOBaTh OOOOLIEHUS W BBIBOJABI IO pPeE3yJbTaTam
OpOBEAEHHOIO HAOMIOJEHUS, HCCIIEeIOBAaHUs, OLEHUBAaTh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpoOllecCa, a TaKKe BbIIBUTAThH
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

PaGoTa ¢ undopmarnueii:

2)

BBISIBJAITH AeUIUTH WHQOpPMAIMK, JaHHBIX, HEOOXOIMMBIX HJisi OTBETa Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;

BbIOMpATh MH(GOPMALIMIO U3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTHU3UpPOBaTh U MHTEPIPETHPOBATh UH(POPMALMIO PA3TUYHBIX BUIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpPUpPOBaTh HH(OpMALUIO, TPEACTaBIATh €€ B pPa3IUYHbIX (opMmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HAJIEXKHOCTD uHdopmau o CaMOCTOSITEJIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.
Yuusepcanvhuie KOMMYHUKAMUGHDbLE oeticmausl, obecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YVUAIOUWUXCSL.
OO01ienue:

BOCIPUHUMATh U (POPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUHU C YCJIOBHSIMH U
HEJNSIMA OOILEHUS; SCHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IIMCBMEHHBIX TEKCTAX, JaBATh MOSICHEHUS 110 X0y PELICHU 33]a4H,
KOMMEHTHPOBATh IIOJyYECHHBIN PE3yJIbTAT;

B XOJ€ OOCYXJEHHs 3a/aBaTh BOIPOCHl IO CYIIECTBY OOCYXIAe€MOW TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha MOMCK



pEUIEHHUS; COMOCTABIATh CBOU CYXKACHUSA C CYXACHUAMH JPYTHMX YYACTHUKOB
Juanora, 0OHapy>KMBaTh pa3INune U CXOJACTBO MO3UIUI; B KOPPEKTHOU opme
bopMyIMpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS,;

MPEACTABIATh PE3YJbTAThl PEIICHUs 3aadyH, DKCIIEPUMEHTA, UCCIIEIOBAHMUS,
MPOEKTa; CaMOCTOSITENIbHO BBIOMpaTh (POpMaAT BBICTYIUICHHS C Y4YETOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

CoTpyIHUYECTBO:

MOHMMAaTh W WCIOJh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYTHHOU
paboTel TpHM pelmIeHWH YYEeOHBIX 3aJad; NPUHUMATh IeJh COBMECTHOU
NEeATEeTLHOCTH, INITAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOThI, pacTIpeesaTh
BUJIbI palboOT, NIOrOBapuBAThCS, OOCYXAaTh MPOLIECC W Pe3yabTaT pabdOThI;
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCYX IeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» ¥ HHBIC); BBIMOJHATH CBOIO 4YacTh pPabOThl U
KOOPJIMHUPOBATh CBOM JICHCTBUS C APYTMMH YJICHAMH KOMAaHJBI; OICHWBATH
KaueCcTBO  CBOETO BKJaJa B OOMMA  TPOAYKT MO  KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHUCTBUSI.

3) Vuusepcanvhvie pezynamuensle Oeticmeus, obecneuusarom @Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzanus:

COCTAaBJIATH IIJIaH, AJTrOpUTM PCHICHHA 3adavi, BBI6I/IpaTB croco0 pemcHuss C

y4€TOM HMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOM HH(OpMALIHHL.
CaMOKOHTPOJIb:

BJIAJI€Th HaBbIKAMU [MO3HABATEIBHON pe(IIEKCUU KaK OCO3HAHMS COBEPIIAEMbBIX
NEUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB; BIAJETh CIOCOOaAMU
CaMONPOBEPKH,  CAaMOKOHTpPOJS  Ipolecca M Pe3ysibTara  PELICHHUS
MaTeMaTHUYECKOM 3aJ1auM;

NpEeABUAECTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH PEIICHUH 33]ayH,
BHOCUTh KOPPEKTHBBI B JI€ATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBHUE pPE3yJIbTaTa LIETU U YCIOBUSM, OOBACHATH MPUUUHBI
JNOCTH)KEHHSI WJIM HEIOCTH)KEHHSI PE3yJIbTaTOB JIEATEIIbHOCTH, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anrebpa M Hayala MaTeMaTHUYECKOrO aHAIM3a» Ha

YpOBHE

cpemHero o0mero o0pa3oBaHUS JOHKHO 00€CIeurBaTh JTOCTHXKCHHE

CIICAYOIUX IMPECAMCTHBIX 06p330BaTeJ'IBHI>IX PE3YJIbTATOB!



10 KJIACC

Yucaa v BIYMCICHUA

OnepupoBaTb  NOHATUSMHU:  PAUUMOHAIBHOE M JECHWCTBUTEIIBHOE  YHCIIO,
OOBIKHOBEHHAA U JICCATUYHAS IPOOB, MPOIIEHTHI.

BremonusaTte apudmernyeckue onepanyy ¢ parroHATbHBIMU U 1€HCTBUTEIHHBIMU
YUCIIAMH.

BbimonHATe npuOInMKEHHBIE BBIYUCICHUS, HCHOJb3Ys IpaBUiIa OKPYIJICHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM.

OmnepupoBaTh MOHATUAMU: CTETNEHb C IIENBIM TOKAa3aTeleM; CTaHAapTHas (gopma
3aIIMCU  JCUCTBUTENBHOIO YHCIIA, KOPEHb HATYpPaJbHOM CTEIEHH; MCIOJIb30BAThH
HOJXOJAIIYI0 (OpMy 3amUCH ACHCTBUTEIBHBIX YMCEN Ul PELICHUs] MPaKTUYECKUX
3a]1a4 ¥ MPEJCTABICHUS JaHHBIX.

OnepupoBaTth MNOHATUSIMHU: CHHYC, KOCMHYC M TaHI'€HC MPOU3BOJIBHOTO YIJIA;
MCIIOJIB30BaTh 3allUCh IPOM3BOJBHOTO yIja 4yepe3 OOpaTHble TPUTOHOMETPUYECKUE
byHKIHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh IOHATHUAMM: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; ILIEJIOE,
palMOHAJIBHOE, HPPALMOHAIIBHOE YPABHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BemonHsaTe npeoOpazoBaHus TPUTOHOMETPUYECKUX BBIPQKEHUH U pellaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BeimonHsaTh  mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX M HUPPALUOHAIBHBIX
BBIPDAKEHU W pEeIlaTh OCHOBHBIE THUIBI LEJbIX, PALMOHAIBHBIX W UPPALUOHATBHBIX
YPaBHEHUU U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS W HEPABEHCTBA I PELICHUS MAaTEMaTU4YECKHX 3a1ad U
3a/la4y U3 Pa3IM4HbIX 001acTe HAYKU U PEaIbHON KU3HH.

MonenupoBaTh pealbHble CUTYallUd Ha S3BbIKE alreOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA [0 YCJIOBHUIO 33Ja4M, UCCIEAOBATh MOCTPOEHHBIE MOJAEIH C
UCIIOJIb30BaHUEM arrapaTa ajareOphl.

DyHKIUHN U TPAPUKH

OmnepupoBarh NOHATUAMU: (YHKLHUSA, CIOCOObl 3anaHus (GYHKIUH, O00JIacTb
OTNpEEeHUs] U MHOXECTBO 3HaUeHU (QyHKUMU, rpaduk GyHKLIHUH, B3AUMHO OOpaTHbBIE
GbyHKUIHU.

OmnepupoBaTh MOHATHAMH: YETHOCTb W HEUYETHOCTh (PYHKIMH, HYIU (YHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMMA 1715 pelieHUs] ypaBHEHUH.

Crpoute M yuTaTh IpadUKH JIUMHEHMHON (YHKUMH, KBAagpaTUYHOW (YHKIMH,
CTENEHHON (PYHKIMHU C LIEJIBIM [10Ka3aTeIEM.



Hcnonp3oBath rpa@uku pyHKUIMNA 1715 UCCIETIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH
IpU PELICHUH 33a4 U3 APYTHX y4EOHBIX MPEAMETOB U PEANbHOW KU3HH; BbIPAXKaTh
(dopMysiaMu 3aBUCUMOCTH MEXAY BEIMUNHAMHU.

Hayana MmaTeMaTH4€CKOro aHaJIN3a

OnepupoBaTb  MOHATUSAMHU:  IOCIIEJOBATEIBHOCTb,  apUpMETHUECKass U
reOMETPUYECKAS IIPOTPECCHUMN.

OnepupoBaThb  MOHATUAMHU:  OECKOHEYHO  YOBIBaroIIas  TeoMEeTpUYecKas
porpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON MPOTPECCHUH.

3azaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MOCJENOBATENBHOCTEM M NPOTPECCUN JUISl PELICHUS
peanpHBIX 3a7a4 NPUKIATHOTO XapaKkTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSMU: MHOXECTBO, OIlEpalliy HaJl MHOXKECTBAMH.

Hcronb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Uil ONWCAaHUS pealbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

OnepupoBaTh MOHATUAMH: ONPEAEIEHUE, TEOPEMA, CIEACTBHE, TOKA3aTEIbCTBO.

11 KIIACC

Yucaa v BIYMCICHUA

OnepupoBaTh MOHATUSIMU: HATypaJbHOE, ILI€JIOE€ YHUCIO; UCMIOJIb30BaTh MPU3HAKU
JEIMMOCTHU UEJbIX YKCEN, PA3JI0OKEHHUE YKClia HA MPOCTHIE MHOXKUTENMU ISl PEIICHUS
3azad4.

OnepupoBatTh MOHATHEM: CTETIEHB C PAIIMOHATBHBIM MOKA3aTEIIEM.

OnepupoBaTh TOHATHSAMHU: JIOrapu(Mm dYHCHa, ACCITUYHBIE M HATypajbHBIC
JorapupMsl.

YpaBHeHHS U HEPABEHCTBA

[IpumeHsATh CBOMCTBa CTEMEHU IJsi MpeoOpa3OBaHMs BBIPAXKEHH; ONEpUpPOBATh
MOHATUSMU: ITIOKA3aT€JIbHOEC YPAaBHEHUWE W HEPABECHCTBO; PEIIATh OCHOBHBIE THIIBI
IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

Breimonuate  mpeoOpa3oBaHUsT — BBIPAXEHUM,  coAepKallux  JIorapu(Msl;
OTIEpUPOBATh TOHATUSIMH: JOTapu(PMUUYECKOE YpaBHEHHUE W HEPABEHCTBO; pellaTh
OCHOBHBIE THIIBI JIOTApU(PMUUECKUX YPAaBHEHUN U HEPABEHCTB.

Haxoauts pemeHust npoCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSIMU: CHUCTEMA JIMHEHHBIX YpaBHEHU W €€ pEIICHHUE;
MCIMOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH ISl PEUICHUS TTPAKTUUYECKUX 3a7a4.

HaxoguTs pemieHnss mpoCTEeUIIMX CHUCTEM M COBOKYIHOCTEM PALMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MonenvupoBaTh pealbHbIE CUTYallUd Ha S3BIKE alreOpbhl, COCTABIIATH BBIPAXKECHUS,
YPaBHEHHUSI, HEPABEHCTBA U CHUCTEMBI M0 YCIIOBUIO 33Ja4H, UCCIEA0BATH ITOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM anmapara ajareOpsl.



DyHKIUHN U TPAPUKH

OnepupoBatb MOHATHSIMMU: NIEPUOANYECKAS byHKIHS, IIPOMEKYTKH
MOHOTOHHOCTH (DYHKLIMH, TOUKU IKCTpeMyMa (YHKIIMM, HauOoJjblliee U HaUMEHBLIEE
3HaYeHUs] (PYHKIMHU Ha MPOMEKYTKE; UCIOJIb30BaTh UX JJISl MCCIEAOBaHUSA (DYHKIUH,
3aJJaHHOU IpaUKOM.

OmnepupoBaTh TOHATUSAMHU: TpadUKd TOKA3aTENbHON, JIOTapuPMUUYECKOW WU
TPUTOHOMETPUUECKUX (YHKLHI; M300pakaTb HMX HAa KOOPJAMHATHON IUIOCKOCTH U

MCITIOJIb30BATh JJI PEIICHUS] YPABHEHHUM U HEPABEHCTB.
N300pakath Ha KOOPAWHATHOM TIOCKOCTH TpauKy JTUHEHHBIX ypaBHEHUU U
WCIIOJIB30BaTh WX JIJIS PEUICHUSI CUCTEMBI JIMHEHHBIX YPAaBHEHUMH.

Hcnonb3oBath rpaduku GyHKIUN 119 UCCIAEAOBAHUS MTPOIIECCOB U 3aBUCUMOCTEMN
U3 IPYruX Y4eOHBIX TUCIUILIMH.

Havana MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHSTHUAMU: HENpEphIBHAs (PYHKLIHSA; MPOU3BOJAHAS (PYHKIIMH;
UCIIOJI30BaTh T€OMETPUYECKUI M (PU3MYECKHI CMBICT NPOU3BOJHOM ISl pEUICHUS

3aad4.

Haxonuth mpou3BOAHBIC AJIEMEHTAPHBIX (DYHKIUMH, BBIYUCISATH IPOU3BOJIHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITHI.

Hcnonp30BaTh MPOU3BOJHYIO NIl UCCIIENOBaHUS (PYHKIIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, TPUMEHSAThH PE3YJIBTATHI UCCIIEIOBAHUS K TOCTPOCHUIO Tpa(HUKOB.

Hcnonb3oBarh

MMPOU3BOAHYIO JJId HAXOXIACHHUA HAWIydlIEro pCliCcHHUA B

IMPUKIIaIHbIX, B TOM YHUCJIC COIMAJIbHO-OKOHOMHWYCCKHUX, 3aav4ax.

OnepupoBatb

NOHATUSIMU:  TepBOOOpa3Hasi W  MHTErpayl;  IMOHUMATh

reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.

Haxonute mepBooOpa3HbIC 3JEMEHTAPHBIX (DYHKITUH; BBIYUCIATH WHTETPAT IO
dbopmyne HeroTrona—JleliOuuiia.

Pematsn [NPpUKIaAAHBIC 3ada4dd, B TOM YHCIC COHOUAJIBbHO-9KOHOMHNYCCKOI'O H
(bHSI/I‘-IeCKOFO XapakTepa, CpcacTBaMi MaTCMAaTHYCCKOI'O aHaJIN34a.

BOCIIMTATEJIBHBIE PE3YJIBTATDBI

Hanpasnenus gesrensHocTH (C
y4€TOM IIeJIEBbIX TPHOPUTETOB)

MGTO)II)I, MIPHUEMEI U CPCACTBA

- YCTaHOBJICHHE JJOBEPHUTEIHHBIX
OTHOIICHHI MEXTy YUUTEIEM U
ero yuYeHUKaMH,
CHOCOOCTBYIOUINX MTO3UTUBHOMY
BOCIIPUSTHIO yJalIUMHUCS
TpeOOBaHUH U MTPOCHO yUUTES,
NPUBJICYCHUIO UX BHUMAaHHS K
00CyXJ1aeMOi Ha ypoKe
UH(pOpMaINHY, aKTUBU3ALUH UX

- HeBepOaIbHBIE METO/IBI (3K€CThI, MUMHKA), TOJIOCOBAsi M SMOIIMOHATIBHAS
MOAYJISIUS (TEMIT, UHTOHAITUS, TEMOP, BHICOTA, TPOMKOCTh T0JIOCA;
AMOITMOHAIIBHBIE TIAY3bl); «ITPOBAJIBI TAMSATHY | T.1I.

- IPUEM «3XOY;
- OII0Opa Ha UHTEPECHI CIYIIATENEH;

- IOMOD;




MMO3HaBaTECILHOU ACATCIIBHOCTH.

- CO3/1aHuE MPOOIEMHON CUTYalNH;

- UCTIOJIb30BaHUE 3aHUMATEIILHBIX YJIEMEHTOB, «SIPKHUX MATCHY, «KPIOYKOB»
U T.IL;

- oOpalleHne K ICTOPUIECKUM COOBITHUSIM, COOBITUSIM M3 KU3HU BEIIUKUX
YYCHBIX, TUCATEJICH, U3BECTHBIX JIIOJICH;

- IpuéMbl epcoHuUKaLUU (CONEePEKUBAHNSA) U COYYACTHS;

- UKT (mporpaMMbl-TpeHaKepbl, TECTHI, 3a4€Thl B IPUIIOKEHUH
MicrosoftOfficeExcel, mynbTumenuiinbie pe3eHTaLNH,
HAY4YHOIOIYJISIpHbIE Nlepeaauu, GuiabMbl, 00ydarolie CaiThl, ypoKH
OHJIalH, BU/ICOJIEKIIUH, OHJIAH-KOH(QEPEHIIUHU U 1p.);

- HOOIIPCHUC, ITIOAACPIKKA, ITOXBAJIA, HpOCB6a YUYUTCIIA.

- MOTUBALIUSA JETEN K MOJIYYEHUIO
3HaHUH, HAJTAXKUBAHUIO
MMO3UTUBHBIX MEXJIMYHOCTHBIX
OTHOLLIEHUH B KJlacce

- UCTIOJIb30BaHNE HHTEPAKTUBHBIX METOJOB OOYUCHHS;
-CO3JIaHUE CUTYAIUH YCIIEXa;
- IOOLIPEHUE, TOACPHKKA, TOXBaNIA, IPOChOA yUUTENs;

- BKJIFOYEHHE B YPOK UTPOBBIX IPOLIETYDP, KOTOPbIE YCTaHOBIICHUIO
N00posKenaTenbHOM aTMochepbl BO BpeMs ypoKa

- MOOYX/IeHNE MIKOJIFHUKOB
COOTIOATh HA yPOKe
OOIIETPUHSATHIE HOPMBI
TOBEJICHUS

- 00cykIeHre TpaBUIl OOIICHUS CO CTAPIIUMU (YIUTENSAMU) U
CBEPCTHHUKAMH (ITKOJILHUKAMH ),

- IPUHITUTIBI YYEOHOW JUCIUTUINHBI M CAMOOPTaHU3AIIUU Yepe3 3HAKOMCTBO
U B MoclieaytonieM coomoaenne «[IpaBui BHYTpEHHETO pacropsiaKa
00y4aromuxcs,

- COBMCCTHOC CO3aHUC «3aKOHOB» pa60TBI B KOMaHZC.

- IPUBJICYEHNE BHUMAHUSA
LIKOJIBHUKOB K HEHHOCTHOMY
ACIIEKTy U3Y4YaeMbIX Ha ypOKax
SIBJICHUMN

- CO3JaHHuC ((HpO6J'ICMHOﬁ CUTyaluun»,

- OpraHu3anus padoTsl C OJIy4aeMOM Ha yPOKE COLIMAIbHO 3HAUMMOMN
uH(popMarlme,

- MTHUIIUUPOBAHUEC €€ O6CY)I(JICHI/I$I, BBICKAa3bIBAHUA YYaIlIUMHCA CBOCTO
MHCHUA 110 €€ ITOBOAY, BI)Ipa6OTKI/I CBOEI0 K HEell OTHOIIICHHS.

- HCII0JIb30BaHUE
BOCITUTATEIHHBIX BO3MOKHOCTEN
coJiep>kaHusl yueOHOro mpeaMera

- IEMOHCTpaIMsI IPUMEPOB OTBETCTBEHHOT'0, IPa’KJAHCKOTO MOBECHUS,
MIPOSIBIICHUS YEIIOBEKOIOOUS U TOOPOCEPIEIHOCTH, Yepe3 moadop
COOTBETCTBYIOIIUX TEKCTOB JUIsl YTEHHUSI, 3a/1a4 JIJIsl peUIeHHs], TPOOIEMHBIX
CUTYalMi A7t 0OCYKJIEHUs B KJIacce, aHaJIU3 MOCTYIIKOB JIFOAEH, HCTOPUI
cyne0, KOMMEHTapuH K MPOUCXOAAIINM B MUPE COOBITHSIM, IIPOBEICHHIE
YPOKOB MyKeCTBa;

- MOTUBANMA JOCTUXKCHUS PC3YJIbTATOB B MIPCAMCTHBIX OJIMMIIMAAAX,




KOHKYpCax.

- IPUMEHEHHE Ha YPOKe
WHTEPAKTUBHBIX (hOPM pabOThHI
y4anmxcs

- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (hOpM pabOThHI yHaIIUXCS

- OpraHusanus HHTCJUICKTYaJIbHBIX, JCJIOBBIX, POJIEBBIX, CUTYallUOHHBIX
HI'p, TCAaTpaJIU30BAHHBIX HHCHCHUPOBOK, CTUMYIIUPYIOIIUX
IMO3HaBaTCIbHYO MOTHBAaIlUIO HIKOJbHUKOB,

- IPOBCACHUC ,Z[I/ICKYCCI/Iﬁ, JUCITYTOB, «KPYTIJIbIX CTOJIOB)», «MO3I'OBBIX
MTYPMOB», KOTOPBIC JAIOT Y4allUMCs BO3ZMOKHOCTb HpI/IO6peCTI/I OIIBIT
BCACHNA KOHCTPYKTHUBHOI'O JHaJIora;

- opranu3zanus paboTsl B Mapax U rpynmnax, KOTopas y4uT HIKOJIbHHUKOB
KOMaHJAHON paboTe U B3aUMOJCUCTBHUIO C APYTUMU JETbMH.

- opraHu3zanus medcraa

- HAICTaBHUYCCTBO MOTUBUPOBAHHBIX U OPYAUPOBAHHBIX YHAllIUXCA HAl UX
HCYCNICBAOINMMU OJAHOKIIACCHUKAMHU, NAar0IIETO MKOJIbHUKAM COIIUAJIbHO
3HAYUMBIH OITBIT COTPYAHHNUCCTBA U B3aMMHOM IIOMOIIIH,

- OpraHu3anus pa6OTBI B COCTAaBC KOMaH/l, CMCHHbIX M IIOCTOSHHBIX I1ap.

- THUIIUUPOBAHUC U ITOAACPIKKA
HCCHCHOB&TCHBCKOﬁ
ACATCIIBHOCTH IIKOJIbHUKOB

- YPOK-TIPOEKT
- YPOK-HCCIIeIOBaHNE

- peayiv3anysi UHAUBUIYaIbHBIX U TPYIIOBBIX HCCIIEI0BATEIbCKUX paldoT,
IIPOEKTOB, YTO JIaeT IIKOJIbHUKAM BO3MOXKHOCTb ITPHOOPECTH HaBBIK
CaMOCTOSITENIbHOTO PELIEHHS TEOPETUYECKON MTPOOIIEMBI, HaBbIK
TeHEepUPOBaHUS U 0OPMIICHHSI COOCTBEHHBIX U/IEH, HaBBIK
YBaKUTEJIBHOTO OTHOILIEHHS K YY)KUM U1eM, 0(OpMIIEHHBIM B paboTax
JPYTUX UccliefoBaTeNell, HaBbIK MyOJIMYHOTO BBICTYIUICHUS TIepes]
ayIMTOpUEN apryMEHTUPOBAaHUs U OTCTaUBAaHUS CBOEH TOUKH 3PEHUS;

- HapaOoTKa MaTepuasa JUisd y4acTHs B MIKOJIbHON Hay4yHOIIPaKTHYECKOU
KoH(pepeHMU «IlepBble maru B HAyKy».

Bce a0 B mporiecce opranuzanuu yueOHO! AeSITeNbHOCTA 00eCeUnBaeT:

* YCTaHOBJIEHHE B3aUMOOTHOILIEHUH CYObEKTOB JEATEIILHOCTH Ha YPOKE KaK OTHOLIEHUH CyOBEKTOB

€IMHOM COBMECTHOM ACATCIIbHOCTH, obecneunBaemMoit O6I_I_II/IMI/I AKTUBHBIMU UHTCIUICKTYaJIbHBIMU

YCUIIUAMU,




* OPraHU3aLMI0 Ha YPOKaX AKTUBHOM AEATEIBHOCTH YYAIIUXCS, B TOM YHACIIE TOMCKOBO-
MCCJIEI0BATENbCKOM, Ha Pa3HbIX YPOBHSX MO3HABATEIBLHON CAaMOCTOSTEILHOCTH (B 3TOM U
3aKJIF0YAETCs BaXKHEHIIee YCIOBUE pealn3alliy BOCIIUTATEIbHOTO [TOTEHIIMAala COBPEMEHHOIO YPOKa -
aKTHBHAs MTO3HABATEJIbHAS JICATEILHOCTD JACTEH ).

CUCTEMA OLEHKU AOCTUKEHNA OBYHAIOLLMMUCA

NAAHUPYEMbIX PE3Y/IbTATOB OCBOEHUA OGPA30BATE/IbHOM NPOTPAMMDbI

YUYEBHBIA MPEIMET «MATEMATHKA»

OreHrBaHME MTPEAMETHBIX PE3yIbTaTOB 00YUCHUS HAIPABJICHO HA:

— OmpeJereHue COOTBETCTBUSA YPOBHA CHOPMUPOBAHHOCTH y 0OydYaromierocs
pesynbTaToB o0yuenus TpedoBanusiMm GI'OC COO u ®OII COO;

— BBISIBJICHUE Je(UIIMTOB TPEIMETHOM MOATOTOBKU (MPOOEIOB B 3HAHUSX,
YMEHHUSIX, HABBIKAX);

— YCTaHOBJICHHE 3aTPYIHCHUI 0OYUJAIONTMXCS B JOCTH)KCHUH 3aIUTAHUPOBAHHOTO
YPOBHSI O0yU€HHUS U UX TPUUHUH.

[Ipyn BbICTAaBIEHUU TEKYIEH OILIEHKH, MPEACTABISAIONICH c000W pe3yibTaT
MIPOIICTYPHI OIICHUBAHUS WHANBUYJTLHOTO MPOABMKEHUS 00YUYaIOIIUXCS B OCBOCHHUH
MaTeMaTUYECKOTO COJIEpKaHHUs, 11eJIeCO00pa3HO OPUEHTUPOBATHCS HA CIEAYIOIINE
PEKOMEH IalINH.

Hano umetrs B BuAy, YTO OIEHKA JOCTIKEHHUS IJIAHUPYEMBIX PEe3yJIbTaTOB
pacrnajaeTcs Ha JIBE CBSI3aHHBIC APYT C IPYTOM COCTABJISIOIINC:

1) ontenka nporecca GopMUPOBAHUS TUTAHUPYEMBIX PE3yJIbTaTOB, pealu3yeMas
B (hopMe TEKYIIEero, B TOM YUCIIC U TEMAaTHIECKOTO, OIICHIUBAHUS;

2) olileHKa  pe3yiabTara  (OPMHPOBAHHS  IUIAHUPYEMBIX  pPE3yJbTaToB,
peanu3yemasi B hOpMe HTOTOBOTO KOHTPOJISL.

[Ipu 3TOM cneayeTr ydecTb, YTO MpU OOYYCHUH MaTEMaTHKE B TIPOIIECCe
OIICHHBAHUS MPOMEKYTOUHBIX PE3YIbTATOB OOYUCHHS HCIIONB3YIOTCS Pa3HbIC BUIBI
JEMOHCTPAIIMA yYEOHBIX JIOCTHIKCHHUH: YCTHBIC OTBETHI OOYyYaromuXxcs W WX
MMCBMEHHBIE Pa0OThI, B TOM YKcCiie B (HOPME TECTUPOBAHUS.

OOyuenue MaTeMaTUKe MpeArnoiaracT copMUPOBAaHHOCTh HECKOJIBKUX TPYIIT

pE3yJIbTaTOB:

OCBOCHHC TCOPECTHUUYCCKUX KOMIIOHCHTOB MATCMATHYCCKOIO0 COACPKAaHMHA: 3HAHHUC H

yMEHUE BOCIPOU3BOAUTH (DOPMYIHMPOBKH OIpPEACICHUNA MaTeMaTUYeCKUX MOHITHH,



(bOpMYITMPOBKH TEOPEM U UX JTI0KA3aTEIHCTRO;

pellIeHruEe MaTeMaTUYECKUX 3a]1a4 pa3HOT0 YPOBHS CJIIOKHOCTHU — OT MPOCTEUIIINX
JI0 IPOOJIEMHBIX ¥ TTIOMCKOBBIX;

PEILICHUE MEXIIPEIMETHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4.

JlnarHoctTuka W MPOBEPKA YPOBHS YCBOECHHUSI TEOPETUYECKUX KOMIIOHEHTOB
MOXET ObITh OpraHu3oBaHa B (hopMare TECTUPOBAHMS, YCTHBIX OMNPOCOB, YACTHYHO
B (hopMe TpaTUIIMOHHBIX TPOBEPOYHBIX M KOHTPOJIBHBIX PalOT.

[IpoBepka yMeHHUs pellaTh MaTeMaTUYeCKHUE 3aJadd, Kak IpPaBuUIIo,
opraHusyeTtcs B (popMare MMCbMEHHBIX ITPOBEPOUYHBIX U KOHTPOJIBHBIX PadoT.

[Ipu oleHMBaHWUM THUCHBMEHHBIX PAOOT M YCTHBIX OTBETOB IIEJIECOO0pa3HO
OPUEHTHUPOBATHCS HA HECKOJBKO OTJIMYAIOIINECS MOKA3aTEIH.

B cooTBeTCTBUM C IUIAHUPYEMBIMHU PE3ybTaTaMH OOYYEHHUS MO KaXIAOW Teme
OIPEJICIICHBl HWUTOTOBBIE PE3YJbTaTbl H3YYECHUS TEMBI, MPOBEPSIEMBIE 3JIEMEHTHI
CoJlep)KaHMs ~ TeMbl, TpeOOBaHHUA K  JEMOHCTpPAllUM  JIOCTIDKCHHS  HUX
c(hOpMUPOBAHHOCTH, 3aJaHUS I UX JEMOHCTPAIlMU U, COOTBETCTBEHHO, KPUTCPUH
OIICHUBAHUS 3aJIaHUH.

B cootBeTcTBUYM C npunyunom omxpvimocmu y>Xe€ B Ha4aje U3yYEHUS KaKIOU
TeMbl OOydYaromuecss JOJDKHBI 3HAaTh, KaKUE YMEHHUS OTHOCSATCS K HTOTOBBIM
pe3yabTaTaM U3y4eHHs] TeMbl, Kak OyJayT OpraHu30BaHbl KOHTPOJBHBIE MPOIETYPHI:
KOHTpOJIbHAsE paboTa W/WIM OMpOC, KaKUe KPUTEPUHU MPEIBIBISIOTCS K PEIICHUIO
3a7a4 U K OTBETaM, KaK IMPOBOJMTCS OIEHUBAHHUE PE3YJIbTATOB HX NESATEIBHOCTH,
HalpuMep, Kakoe HauMEHbIee KOJUYECTBO 3aJaHuid KOHTPOJBHOW paboThI
HEOOXOJIMMO BBITIOJIHATh, YTOOBI PAaCCUMTHIBATH HA TIOJYYCHHE TOJOKHUTEIHLHON
OTMETKH.

OLeHKa YCTHbIX OTBETOB

OpHolt U3 BaKHBIX ()OPM OICHUBAHUS PE3YJIbTATOB OOYUEHHMS 10 MaTeMaTHUKE
SBJISFOTCSI YCTHBIE OTBETHI 00y4Jaromuxcs. OHM MOTYT HOCUTD JIOKAJIbHBIN, MaCCOBBIT
(YcTHBII onpoc, MPOBEAEHUIO KOTOPOTO MOCBSILIEH, BO3MOXKHO, LIEJbII YPOK WIH €ro
YacTh), MOCTOSIHHBIA XapaKTep, KOrjJa Ha Ka)XJIOM YPOKE HECKOJIBKO O0OyJaronIuxcs
OTBEYAIOT YCTHO Ha TEOPETUYECKHME BOMPOCHI: OMNPOCHI IO TEPMHUHOJIOTHH

1 (GOpMyJIMPOBKAM OIPENEIEHUS, JOKA3aTEIbCTBAM TEOPEM, PELICHHIO 3a/1a4.



[Ipy olleHMBAaHUM YCTHBIX OTBETOB OOYYAIONIUXCS IIEIECO00Pa3HO OPUEHTUPOBATHCS
Ha CJIeYIONIMe PEKOMEH/IAIUH.
[Ipu BeICTaBICHHH OTMETKU YUUTHIBAIOTCSI BCe TPEOOBAHWSI K OTBETY.

Omeem ouyeHusaemca ommemkoli «5», ecau obyyarowulica:

MIOJIHOCTBIO PACKPBLI COJACp)KaHHWE MaTepuaja B 00beMe, MPeITyCMOTPEHHOM
IPOrpaMMON U YIeOHHUKOM;

U3JIOKHWJI MaTephall TPAMOTHBIM SI3BIKOM B ONPEICICHHOW JIOTHUYECKON
MOCJICIOBATEIPHOCTH, TOYHO, 0€3 OMmMOOK  HCIOJB3YysS  MaTeMaTHYCCKYIO
TEPMUHOJIOTHIO U CHMBOJIMKY;

MPaBUIBHO  BBITIOJIHWI  PUCYHKH, YEpPTEXH, Trpadukd, HE0OXOIUMbIe
JUTSI M3JI0’KEHUST TCOPHUH WK PEIICHUS 3a/1a4H;

MIPOJIEMOHCTPUPOBAT YMEHHE WILTIOCTPUPOBATh TCOPETUUYCCKUE ITOTOKEHUS
KOHKPETHBIMHU IIPUMEpPaMHU, PUMEHSTh UX IIPH BBITTOJIHECHUN MTPAKTUIECKOTO 3aaHuUs
(ecnu Takoe MPEAYCMOTPEHO);

MIPOJICMOHCTPHPOBAJ YCBOSHUE paHEee N3YICHHBIX COITYTCTBYIOIIUX BOIPOCOB,
c(hOpMHUPOBAHHOCTh M YCTOWYMBOCTD MCITOIB30BAHHBIX TIPU OTBETE YMEHHM M HABBIKOB;
OTBEYAJI CAMOCTOSITEIILHO, 0€3 HABOSIINX BOTIPOCOB YUUTENS, OEMOHCMPUDYSL

CchopMUPOBAHHOCMb MOHO102UYECKOU peYvu U MosiHoe 8/100eHuUe COOepHaHUEM.

Bo3moxxabl 1-2 HETOYHOCTHM TPH OCBEIIEHUH BTOPOCTEIEHHBIX BOIIPOCOB
WIM HEJOYETOB B PELICHUHU 3a7ad (€CiM TaKhe MPEeAyCMOTPEHbBI), KOTOPhIE YUYEHUK
JIETKO UCIIPABUII 110 3aMEYaHUIO YUUTEIIS.

Omeem oyeHusaemca ommemekoli «4», ecau obyyarouwulica:

Packpbll Colep)KaHue Marepuala B 00beMe, MPeyCMOTPEHHOM IPOrpaMMOi

U Y4eOHUKOM;

N3JI0KHUII MaTcpuall rpaMOTHBIM SI3BIKOM B OHpeﬂeHeHHOﬁ JIOTHYECKOH
IOCJICAOBATCIIbHOCTHU,

BBITIOJIHHUII PHUCYHKH, UYCPTCIKHU, Fpa(I)I/IKI/I, HCOGXOZ[I/IMBIC IJId U3JIOKCHUA TCOpHUU WA
pCUICHUS 3a1a4u;

MIPOJIEMOHCTPUPOBATT YMEHHE WIUTIOCTPUPOBATH TEOPETUUECKHE TMOJIO0KEHUSI KOHKPETHBIMU
pUMepaMu, IPUMEHATh UX TPU PEIICHUH 33/1a4 (€CIU TaKhe MpeayCMOTPEHBI);

MPpOACMOHCTPHUPOBAI YCBOCHHUC paHee HU3YUCHHBIX COIIYTCTBYROIIUX BOIIPOCOB,

C(I)OpMI/IpOBaHHOCTL n YCTOI>’I‘{I/IBOCTL HCIIOJIb30BAHHBIX ITPHU OTBCTC yMeHI/Iﬁ 1 HaBBIKOB,

HO Npu 3TOM:



JOTIYCTHJI HEOONbIIME HETOYHOCTH B (HOPMYIHPOBKE MAaTEeMAaTUYECKUX
YTBEP>KACHUH, HE NCKA3UBIINE MATEMAaTHUECKOTO COAEPKaHMsI OTBETA, UCIIPABICHHBIC
10 3aMEYaHUIO YUUTEJIS;

JIOTIYCTHJI OIIMOKH MK 00Jiee 2 HETOYHOCTEH MPHU OCBEIIEHUH BTOPOCTEIICHHBIX
BOIPOCOB/HEIOUETOB B PEUICHUH 3a7a4 (€CId Takue MPEeAyCMOTPEHBI), KOTOPHIC
YUEHHUK JIETKO MCIPABUJI TI0 3aMEUAHUIO YUUTEIIS.

Ommemka «3» 3¢ omeem cmasumcsA 8 CfleayiOLL{UX cnyyanax:

HEIOJHO MM HENOCJIEN0BAaTENbHO PACKPBUI COAEpXkKAHME MaTepuaya, HO
MIOKa3aHOo 00I1Iee MOHUMaHKUE BOIPOCca U MPOAEMOHCTPUPOBAHBI YMEHHSI, TOCTATOUHBIE
JUISL TAJIBHEHILEr0 YCBOEHUS IIPOIPaMMHOI0 MaTepraa;

JEMOHCTPUPOBAJI 3aTPYAHEHUS UITU JOITYyCKaJl OIUMOKH B ONPEEICHUN TOHSATHM
U UCHOJIb30BAaHUM MATEMaTUYECKOM TEPMHMHOJOTHH, CHUMBOJHMKE, 4YepTexkKax,
BBIKJIQJIKaX, NCIPABIICHHBIE TIOCIE HECKOJIBKUX HABOSIIMX BOIIPOCOB YUUTEIIS;

HE CIIPABWICA C NPUMEHEHUEM TEOPUM IIPU PEIICHWM 3a]1a4, HO BBIIOJIHUJI
3aJaHusl  00SI3aTEJIBHOTO YPOBHSA CIIOKHOCTH II0 JaHHOM TeMe (eciau Takue
IPEyCMOTPEHBDI).

Ommemka «2» 3¢ omeem cmasumcsA 8 cnedyfou,qux cnyyasax:

HE PacCKpBLJI OCHOBHOE COZIEpKaHKe yueOHOr0 MaTepraa,;

OOHapyXuJ1 HE3HaHWE WJIM HEMOHUMaHue oOydJaromumcs  OoJblen
Wi Hanbosee BAXKHOW YacTH Y4eOHOro Marepuarna;

JOMYCTUJ OIMMOKK B  ONPEICICHUM TIOHITHH, TPUA  HCIIOIH30BAHUN
MaTeMaTHYeCKON TEPMUHOJIOTHH, B PUCYHKAX, YePTEKaxX WK TpaduKax, B BHIKIIAIKAX,
KOTOPbIE HE UCTPABJICHBI TIOCIIC HECKOJIBKUX HABOSIINX BOIIPOCOB YUUTEIIS;

oOHapy>KuJl HE3HAHWE W HETOHMMaHHWE M3ydyaeMOI'o MaTepuaia WiId HE CMOT

OTBCTUTH HU HA OAWH U3 ITOCTABJICHHBIX BOIIPOCOB 110 U3y4HaCMOMY MaTCpHUally.

OueHKa NMCbMeHHbIX paboT

[Ipu coctaBneHuM cojAep)KaHUSA THUCBMEHHBIX pPabOT, B  YaCTHOCTHU
TEMaTUYECKUX  KOHTPOJIBHBIX  pabOT, HEOOXOOMMO  COONIIONATh  MPUHYUN
oughghepenyupyemocmu no yposHam no020mosKu. BaXHO BKIIOYATh B padOTy 3a/1aHus,
OTHOCSAIIUECS K 0a30BOMY YPOBHIO MOJATOTOBKH, BBIMOJIHEHUE KOTOPBIX 0053aTEIBHO
JUIsT BCeX OOYYaromMxcsi, W 3aJaHusl TOBBINICHHBIX YPOBHEH, KOTOPBIC MJArOT

BO3MOXHOCTB PCAIN30BaTHCA O6y‘—IaIOHII/IMC$I, MMPOABJIAIOIINM K MAaTECMATHUKC NHTCPEC



U crocoOHOCTU. MapKupoBKa 3a/laHui 110 YPOBHSAM CHEIUAIBHBIMU 0003HAYEHUSIMU
CHayajga B XoJe (QOpMHUpPOBaHUS YMEHUH, a 3aTeéM M B KOHTPOJbHOW pabote
OPUEHTUPYET 00YHaIOIIMXCS Ha JOCTHKEHUE ONPEEICHHOTO pe3yibTaTa, [IOMOIaeT
IUTAHUPOBATh YUEHUE U KOHTPOJIUPOBATH BHINOJIHEHUE PAaOOTBHI.

Kpome TOro, mnpu COCTaBIEHMHM TEMATUYECKUX KOHTPOJBHBIX padoT
U TEKYIIHX IPOBEPOYHBIX PA0OT BAKHO OPUEHTUPOBATHCS HA MNPUHYUN NOTHOMbL
npoGepKu  nAaHuUpyemulx  pe3yibmamosg. YacTb TEMaTUUYECKUX PE3yJIbTaTOB
POBEPSIETCS OTACTBHBIMU, HEOOIBIIUMU IO (pOopMaTy MPOBEPOUHBIMU PAOOTAMH.

B KOHIIe M3y4yeHUsl Ka)KJOW TE€MblI MOXKET OBITh MPEAYCMOTPEHO MPOBEICHUE
KOHTPOJIbHOM paboThl, Ha KOTOpyto oTBoautTcs 1 ypok. Ilpum 3ToMm, ecnu Tema
HeOOoJIbIlas U Ha €€ U3ydeHue JaeTcs He 0oJiee 0JIHOM yueOHOl Helenu, TO KOHTPOJIb
JOCTH)KEHHSI COOTBETCTBYIOIIMX 3TOM TEeM€ IUIAHUPYEMBIX pEe3yJIbTaTOB MOYKHO
NEPEHECTH U BKIIOYHTh B KOHTPOJIbHYIO PAa0OTy MO CIEAYIOIIEH TeMe WIH XKe
OTPaHUYUTHCS TPOBEJACHHEM HEOONBIION MPOBEpPOYHON paboThl B TeueHue 20—
25 muHyT ypoka. Ilpm sToM M oOyuwarouiyecs, U YYHUTENIb JOJDKHBI IOJIYYUTh
OOpaTHYIO CBSI3b O JOCTM)KEHHUU WJIM HEJOCTMKEHHHM TEMaTHYECKHUX IUIAHUPYEMBIX
pE3yJIbTaTOB.

[Ipu otieHke pe3ynbTaTa BHIIOTHEHUS KOHTPOJIBLHON WM MPOBEPOUHOM pabOTHI
B MEPBYIO OYEpEb YCTAHABIMBAETCA HAJIWYUE WIM OTCYTCTBHE y OOydarolerocs
0a30BOl MaTeMaTHYEeCKOW MOATOTOBKH, MO3TOMY TaK BaXHO OT/AEJIBHO OLIEHHUTH
BBINIOJIHEHHE WM COOTBETCTBYIOIIMX 3agaHui. Kak mnpaBuio, OHM KOMIIOHYIOTCS
B [IEPBYIO YacCTh KOHTPOJIBHOU pabOTHI.

[Tone3Ho mpuaepKUBATHCS CIEIYIOMIET0 MOAXOJa K HAYMCICHHIO OalioB
3a BBINIOJIHEHUE 3aTaHUM:

32 BEPHOE BBIMOJIHEHHE KaXJO0ro 3aJaHus NEepBOM yacTh oOydaromemycs
HauuciseTcs 1 6amr;

3a BBINIOJHEHHE 3a/laHds BTOPOM YacTH HAUYUCISIIOTCS 2 Oajuia, eciu JaHO
BEpPHOE pEeIleHUE U NMpUBEIeHO 000CcHOBaHME; | Oai, eciu JIOTHKa pPellIeHusl BEpHa,
HO JOIYyIIeHa OJHA BbIYMCIUTEIbHAS OIIMOKA WIIM MPEACTaBICHHOE OOOCHOBaHHE
HE MOXKET CUYUTATHCS MOJHBIM.

[Ipy HEOOXOAMMOCTU Kpumepuu Mmo2ym 0blmp Oemaiu3upo8amnsvl, 4YTO
MO3BOJIUT Oo0Jiee TOYHO BBIIBUTH MPOOETBI, 3aTPYAHEHHS] OOYYAIOIIHUXCS M UX

INPpUYNHbBI, YTO, B CBOIO OYCPCAb, II03BOJIMT CINIAHUPOBATH KOPPCKTUPYHOOIUC

MIPOLIETYPHI.



BaxxHO Takke IOMHMUTB, YTO COJEpXkKaHUE, CTPYKTypa KOHTPOJIbHOMU
paboThl ¥ KPUTEPUM OLICHUBAHUS €€ BBIMIOJHEHUS JIOJKHBI OBITH pa3paboTaHbl
TakuM 00pa3oM, uToObl y oOydarmuxcs ObI0O TpPaBO HAa OIIKOKY: Jis
MOJyYeHUsI OTMETKH «3» He 00s3aTEJIbHO BEPHO BBIMOJHUTH BCE 3aJlaHUS
0053aTEILHOTO YPOBHSI, AHAJOTUYHO, JUIsl TOJY4YEHUsS OTMETKU «5» He
00s13aTEIBHO BBITIOJIHUTD BCE 3a1aHUSI KOHTPOJIBHOU pabOTHI.

Pekomennyem crnemyoomme KpUTEpUM I TepeBoja oOIeld CyMMBbI
HAYKMCJICHHBIX 0aJUIOB B OTMETKY MO MATHOAJIILHOM HIKAaJIE:

OOydJaromuiicss HE JOCTUT YJIOBJICTBOPUTEIHLHOTO (00sS3aTEIBHOTO)
YPOBHSI IOJITOTOBKH (0TMETKA «2»), eclii OH HaOpasr MeHee 55% OamnoB Yactu
1 (00s13aTenBHOTO YPOBHS);

oOyJaroluiicss JOCTUT YJOBJIETBOPUTEIBHOIO (00S3aTENBHOTO) YPOBHS
MOJTOTOBKHU (0TMeETKA He HMAKe «3»), eciii OH HaOpan He MeHee 55% OamioB
Yactu 1 (00s3aTeIBHOTO YPOBHS);

obyyarowmimca AOCTUT NOBbLILWEHHOIO YPOBHA (OTMETKA He HuKe «4»),

€Ccnn OH Habpan He meHee 65% obuiero uncna 6annos;

OOy4YaroIuicss JTOCTUT BBICOKOTO YpoBHs (0TMeTKa «5»), eciu OH
HaOpa

He meHee 85% obuiero yncna 6annos.

Ommemum, Ymo ﬂpé‘dﬂGZGEMGﬂ wkKana I'I€p€6060 CyMmMbl HQYUC/TIEHHbIX
6annos (5] ommemeky o namubannbHol wkKane  moxem 66/mb

CKOPPEKMUPOBAHA 8 KAXOOM 0MOesnbHOM CryYae.

O1eHKa TeCTOBBIX 3a1aHUN

Tect MOXET HMCHONB30BATBCA Uil  MPOBENECHUS  TEKYLIEro W
TEMaTHYECKOro KOHTpoJs. boiee 1enecooOpa3HO HCMONb30BaTh TECTOBYIO
dbopMy TpH BBISIBICHUH CTEIEHH YCBOCHMSI TEOPETHUECKOrO Marepualia Hu
YMEHHS pelIaTh 3aJaHUs pENPOAYKTUBHOTO XapaKTepa.

[Ipu wucnonp3oBaHMM TecTa Kak (OPMBI KOHTPOJII MOTYT OBITh
PEKOMEHIOBaHbl T€ K€ KPUTEPUHU MJisi NEPEeBOJa CyMMbl OalsioB B OTMETKY.

OI[HaKO IIpHu 5TOM CJICAYCT YUHUTbIBATb, YTO B 3aBUCHMOCTH OT TUIIA TCCTOBBIX



3aJjaHui, BKIIOYCHHBIX B T€CT, KpUTEPUU NEPEBOJA CyMMBbI OalsioB B OTMETKY
MOTYT OBITh CKOPPEKTHUPOBaHbI. Tak, MPH BBINOJHEHUU TECTA, COCTOSILIErO
TOJILKO W3 33JaHUH C BBIOOPOM OJHOIO OTBETa (CaMble MPOCTHIE), HUKHUE

IIOpOTHu MOT'YT OBITH YBCIINYCHBLI:

He meHee 70% — oTmeTKa «3»;
He meHee 80% — oTmeTKa «4»;
He meHee 90% — oTmeTKa «5».

BelmoniHsist  aHanu3  pe3yJbpTaTOB  MPOBEPOYHOM MM KOHTPOJBHOMN
Opoueaypbl, He3aBUCUMO OT (OpMbI €€ TPOBEICHMs, LeIecoo0pa3Ho
(UKCUpPOBATh HE TOJBKO KOJMYECTBO BBINOJHEHHBIX 3aJaHHU, HO M KakKue
MMEHHO 3aJJaHus ObLIN BBINIOJIHEHBI KaK KaXKbIM 00y4YaOIUMCs, TaK U KJIACCOM
(Tpymroit) B 1EI0M.

[IpyumMeHeHne JaHHOrO MOAXOJA TMO3BOJIAET CHAENaTh OTMETKY OoJee
MH()OPMATUBHON M 00OCHOBaHHOM, BCErJa MOXKHO MPOAHAIU3UPOBATH, U3 YETO
CKJaabIBaeTcsl oOmMil Oamn Kaxaoro oO0ydyaromierocs, Kakue 3aJaHus
BBIIIOJIHEHBI TIOJHOCTBIO, a4 KakWe€ YacTH4HO. Takke NpH JaHHOM IOAXOE
peanu3yeTrcsi HEOThEMJIEMOE TMPABO KAXKIOTO OOYYaIOMIErocss — «IpaBO Ha
omnOKy». B 1menom no rpynne oOydaromMXcs BBISIBISIOTCA OOIIME MpPOOebl,

TpeOyIoIe KOPPEKLIUH U IOTTOTHUTEIBLHON pabOTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosnun4yectBo 4yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTshI
MHokecTBa palMOHAIIbHBIX U
JICHCTBUTEIBbHBIX YUCEN. PalnOHAIbHBIE 14 1 https://m.edsoo.ru/KYG7NZURY
YpaBHEHHUSI U HEPABEHCTBA
o .
yHKLiH 1 rpaguicu. Creneb ¢ uetsin 6 https://m.edso0.ru/ESM1F56M3
II0Ka3areieM
A i n—oit .
puMeTIHCCKHi Kopetth N-0lf cTencHn 18 1 https://m.edsoo.ru/W2CV80370
WppanmnonanbHble ypaBHEHHS 1 HEPABEHCTBA
DopMytbl
TpUroHOMETpHH. T pUroHOMeTpuUYecKre 22 1 https://m.edsoo.ru/WN9ES6GMP
YpaBHEHUs
[TocnenoBaTenbHOCTH M IPOIPECCUH ) https://m.eds00.ru/01INY8KYRU
I1
OBTOP eHue, 0600LLeHIe, CHCTeMATH3ALA 3 1 https://m.edsoo.ru/SEBERIVKS
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOT'PAMME



https://m.edsoo.ru/KYG7NZURY
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/SEBER9VK5

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM deKkTpoHHbIE (LM (POBbLIE)
n/n MPOrpaMMbl Bcero Kontpoarmpie  Mpaxruyeckue o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
CreneHb ¢ paliOHATBHBIM MTOKA3aTEIEM.
1 [TokazarenpHas pynkmus. [TokazarenpHbIe 12 1 https://m.edsoo.ru/SSEJGAPNA
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12 https://m.edso0.ru/107CT1AV8
HEpaBEHCTBA
Tpuronomerpuveckrue GyHKINU U UX
3 rpacduku. TpuroHoMeTpuueckue 9 1 https://m.edsoo.ru/ XRW8YNBTP
HEpaBEHCTBA
4 [TpousBoanas. [IpumeHeHre npou3BOTHON 24 1 https://m.edsoo0.ru/DK9VLOTN4
5 WHTerpan u ero npuMeHeHus 9 https://m.edsoo.ru/ALMBWA4BH
6 Cucrembl ypaBHEHUH 12 1 https://m.edso0.ru/GT0833N3F
7 HarypanbHble U Liesble Yucna 6 https://m.edso0.ru/RSRO5SJFR
8 Hosropenne, 0606meHIfe’ 18 2 https://m.edsoo.ru/BFUNE9BGN
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME



https://m.edsoo.ru/SSEJGAPNA
https://m.edsoo.ru/1O7CT1AV8
https://m.edsoo.ru/XRW8YNBTP
https://m.edsoo.ru/DK9VLOTN4
https://m.edsoo.ru/ALMBWA4BH
https://m.edsoo.ru/GT0833N3F
https://m.edsoo.ru/RSR05SJFR
https://m.edsoo.ru/BFUNE9BGN




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydyeHus

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

MHO)€eCTBO, ONepay HaJl
MHOXeCTBaMu. JluarpaMmbl
Ditnepa—Benna

02.09

https://m.edsoo.ru/HUOLULGL9

PanumonannHBIC YKCIA.
O6I)IKHOBCHHI)I€ U OCCATUYHBIC
poOu, IPOLIEHTHI, 0ECKOHEUHBIE
MepUOANYECKHE 1podu

Apudmernueckue oneparum ¢
panroHaTFHBIMU YHCIIAMH,
npeoOpa3oBaHMs YUCITOBBIX
BBIPA)KCHU I

[Tpumenenue apobeit n
MPOLIEHTOB JUTS PEIICHUSI
IMPUKIAAHBIX 3aa4 U3 Pa3JIMYHBIX
oTpacieil 3HaHUW U peabHOU
KHU3HU

[Tpumenenue apobeit u
MPOLIEHTOB JUTS PEIICHUSI
IMPUKIAAHBIX 3a1a4 U3 Pa3jInYHBIX
oTpacieil 3HaHUW U peabHOU
KHU3HU

JleicTBUTENbHBIE YKCTIA.

07.09

09.09

14.09

16.09

21.09

https://m.edsoo.ru/37WAS8YES4

https://m.edsoo.ru/8JYFUB5M4

https://m.edsoo.ru/PFOU2V68I

https://m.edsoo.ru/MHOTOXN3E

https://m.edsoo.ru/P3JPHC8MO



https://m.edsoo.ru/HU0LULGL9
https://m.edsoo.ru/37WA8YES4
https://m.edsoo.ru/8JYFUB5M4
https://m.edsoo.ru/PFOU2V68I
https://m.edsoo.ru/MHOTOXN3E
https://m.edsoo.ru/P3JPHC8M0

PanmonanbHble 1
HppalMOHAIIbHBIC YKCIia

Apudmernueckre onepaum ¢
JeCTBUTEIILHBIMU YHCIaMHU

[TpubnuxEHHbIC BRIYUCIICHUS,

MpaBWJIa OKPYTJICHUS, IPUKU]IKA U

OIICHKA pE3yjibTaTra BBIUMCIICHHI

ToxnecTBa U TOXKIECTBCHHBIC
npeoOpa3oBaHUs

23.09

28.09

30.09

https://m.edsoo.ru/IMQWZ24T1

https://m.edsoo.ru/JFSKM11EJ

https://m.edsoo.ru/\VA4VH6PJD

10

11

VYpaBHEeHHE, KOPEHb YPABHEHUS

HepasenctBo, perienue
HEpaBEHCTBA

05.10

07.10

https://m.edsoo.ru/KFDEBHI7I

https://m.edsoo.ru/83KWSU6M4

12

13

14

15

16

Merto nHTEpBANIOB

Pemenue nensix u [poOHO-
palMoHAIBHBIX YPAaBHEHUH U
HEPaBEHCTB

KonTponbHas pabota mo Teme
"MHOX€eCTBa pallMOHAIIbHBIX U
JIEHCTBUTEIIHLHBIX YHCEIT.
PanmionansHbie ypaBHEHHS 1
HEpaBEHCTB"

OyHKIMA, cIOCOOBI 3aJaHHS
¢bynkuuu. Bzaumuao obpaTHbie
byHKIIUU

I'paduk pynkumu. O61acTh
OIpeJIeIEHUs] © MHOXKECTBO
3HayeHuil pyHkuuu. Hymu
¢ynkuuu. [IpomexyTku

12.10

14.10

19.10

21.10

09.11

https://m.edsoo.ru/EIXGRN3DO0

https://m.edsoo.ru/ISCWMJUIR

https://m.edsoo.ru/T95VYRBXM

https://m.edso0.ru/LUY75YGCX

https://m.edsoo.ru/KN7K418VVC



https://m.edsoo.ru/IMQWZ24T1
https://m.edsoo.ru/JF8KM11EJ
https://m.edsoo.ru/VA4VH6PJD
https://m.edsoo.ru/KFDEBHI7I
https://m.edsoo.ru/83KWSU6M4
https://m.edsoo.ru/EIXGRN3D0
https://m.edsoo.ru/1SCWMJUIR
https://m.edsoo.ru/T95VYRBXM
https://m.edsoo.ru/LUY75YGCX
https://m.edsoo.ru/KN7K4I8VC

3HaAKOIIOCTOAHCTBA

17

18

Ye&table 1 HeUETHBIC (PYHKITUN

CreneHsn C 1EIBIM IT0KA3aTEIEM.
CrannmaptHas hopma 3anucu
JIEMCTBUTEILHOIO YHUCIIA

11.11

l6.11

https://m.edsoo.ru/TCHOJ9UPK

https://m.eds00.ru/7TS62DZBQ

19

Hcnonp3oBaHue mMoaxoaAmei
(hOpMBI 3aIMCH JICHCTBUTEIBLHBIX
YHUCEI JIS PEeIICHUS
MPaKTUYECKUX 3a/1a4 U
MPEACTABICHUS JaHHBIX

18.11

https://m.edsoo.ru/UWPAJ7N10

20

Crenennast pyHKIUS C
HaTypaJbHBIM U IIEJIBIM
nokasareisieM. E€ cBolicTBa u
rpaduk

23.11

https://m.edsoo.ru/13LJ50GEE

21

22

23

ApudpmeTrueckuii KOpeHb
HATypaJIbHOW CTETICHU
Apudmernueckuii KOpeHb
HaTypaJIbHOM CTENEHU
CaoiicTBa apu(pmMeTHuyecKoro
KOPHSI HaTypaJIbHON CTETIIEHH

25.11

30.11

02.12

https://m.edsoo.ru/7TCVYEVAV7

https://m.edsoo.ru/KQBCYHL5Y

https://m.edsoo.ru/169L4JVYQ

24

25

26

CaoiicTBa apu(pmMeTnyecKoro
KOpHS HaTypaJIbHOM CTENEHU
CoiicTBa apupMeTHuECKOro
KOPHSI HaTypaJbHON CTENIEHH
JleiicTBusl ¢ apupMeTHUECKUMU
KOPHSIMH N—OH CTENIEHU

07.12

09.12

14.12

https://m.edsoo.ru/77PFLCQS8N

https://m.edso0.ru/G5SWZ3RWF

https://m.edsoo.ru/KBGV9J41B

27

JleiicTBust ¢ apupMeTHIECKUMU
KOPHSIMU N—O CTENEHU

16.12

https://m.edsoo.ru/YG9QJLHAI



https://m.edsoo.ru/TCHOJ9UPK
https://m.edsoo.ru/7TS62DZBQ
https://m.edsoo.ru/UWPAJ7N10
https://m.edsoo.ru/13LJ50GEE
https://m.edsoo.ru/7CVYEVAV7
https://m.edsoo.ru/KQBCYHL5Y
https://m.edsoo.ru/I69L4JVYQ
https://m.edsoo.ru/77PFLCQ8N
https://m.edsoo.ru/G5SWZ3RWF
https://m.edsoo.ru/KBGV9J41B
https://m.edsoo.ru/YG9QJLHAI

JleticTBus ¢ apuMeTHIeCKUMU

28 _ 21.12 https://m.edsoo.ru/3MIGAHQSM
KOPHSIMH N—OM CTCTIICHH

29 fleticraus ¢ aljmbMemquKHMH 23.12 https://m.edsoo.ru/3MOROG1D3
KOpHSIMI/I N—OM CTEIICHU

i

30 Jleticraus ¢ aI“)H(bMeTquCKHMH 26.12 https://m.edsoo.ru/NRYVSE6Z8
KOPHSIMH N—OM CTCIICHH
Pemrenue aroHal

31 HICHHC MPPAllMOHAIILHBIX 28.12 https://m.edso0.ru/NXMGYF8I5
ypaBHCHHI U HEPABCHCTB
P

32 clierme I:IppaHHOHaHBHHX 30.12 https://m.edso00.ru/OWXJFVOGJ
ypaBHeHI/II/I n HepaBeHCTB
P

33 cHierme prpauHOHaHBHHX 11.01 https://m.edsoo.ru/T66K2RMY5
ypaBHCHHI U HEPABCHCTB
Pemrenue aroHal

34 HICHHE MPPAllMOHAIILHBIX 13.01 https://m.eds00.ru/OALNAWIIO
ypaBHeHI/II/I nu HepaBeHCTB
P

35 clierme I:IppaHHOHaHLHHX 18.01 https://m.edsoo.ru/HWHUD2NNC
ypaBHeHI/II/I nu HepaBeHCTB
Coii n-oi

36 pouctea u rpa(bHK Koprt Ti-ou 20.01 https://m.edsoo.ru/1E25E18SD
CTEIEHU
CsoiicTBa a 0 N-ofi

37 BOFICTBA 1 IPAHI KOPHS N-0f 25.01 https://m.eds00.ru/QNZBOV7GS
CTCIICHU
KonTtpomnbHast pabota 1o Teme
"A e 5 n—om

38 pHGMeTHIECKnIT KOPCHE N-0i 27.01 https://m.eds00.ru/Q1KQCUCAD
crenenu. MppannoHanpHble
YpaBHEHUs U HEPAaBEHCTBA"
C ,

39 VIHYC, ROCHEYC M TAHTOHC 01.02 https://m.eds00.ru/CPX3082P7
YHCJIOBOTO apryMEHTa
C ,

40 HHYC, KOCHHYC H TaHTeHe 03.02 https://m.edsoo.ru/KEQV00CZZ

YUCIIOBOT'O apryMEHTa



https://m.edsoo.ru/3MIGAHQSM
https://m.edsoo.ru/3M0ROG1D3
https://m.edsoo.ru/NRYVSE6Z8
https://m.edsoo.ru/NXMGYF8I5
https://m.edsoo.ru/OWXJFVOGJ
https://m.edsoo.ru/T66K2RMY5
https://m.edsoo.ru/OA1N4WIJO
https://m.edsoo.ru/HWHUD2NNC
https://m.edsoo.ru/1E25E18SD
https://m.edsoo.ru/QNZB9V7GS
https://m.edsoo.ru/Q1KQCUC4D
https://m.edsoo.ru/CPX3082P7
https://m.edsoo.ru/KEQV00CZZ

41

ApKcuHYC, apKKOCUHYC U
apKTaHI'€HC YMCIIOBOI'O apryMeHTa

08.02

https://m.edsoo.ru/FOAWH45BG

42

43

44

45

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YMCJIOBOIO apryMeHTa
Tpuronomerpuueckas
OKPY>KHOCTb, ONpe/ieTIeHHE
TPUTOHOMETPUUECKUX (PYHKLIUN
YKCJIOBOTO apryMeHTa
Tpuronomerpuueckas
OKPY>KHOCTb, ONpe/ieJIeHHE
TPUTOHOMETPUUECKUX (PYHKLIUN
YHCIIOBOTO apryMeHTa
OCHOBHbBIE TPUTOHOMETPUYECKHE
dbopMyIibl

10.02

15.02

17.02

24.02

https://m.edsoo.ru/N4889EZ8R

https://m.edsoo.ru/55ZT2FBB9

https://m.edsoo.ru/YYZPF36KN

https://m.edsoo.ru/I8F5RJJ3N

46

47

48

OCHOBHBIC TPUTOHOMETPUYCCKHUE
(hopMyIibL
OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmyIbI
OCHOBHBIC TPUTOHOMETPUYCCKHUE
bopMmybI

01.03

03.03

10.03

https://m.edsoo.ru/SC5U397F9

https://m.edso00.ru/918HYTGCO

https://m.edso0.ru/C9TMKQF48

49

[Ipeo6pa3zoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHU I

13.03

https://m.edsoo.ru/91IM0O0AFCO

50

51

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPA)KCHU I

IIpeoOpasoBanue
TPUTOHOMETPUUECKUX

15.03

17.03

https://m.edsoo.ru/LTBOUHA4F

https://m.edso0.ru/BOK9K8FGV



https://m.edsoo.ru/F9AWH45BG
https://m.edsoo.ru/N4889EZ8R
https://m.edsoo.ru/5SZT2FBB9
https://m.edsoo.ru/YYZPF36KN
https://m.edsoo.ru/I8F5RJJ3N
https://m.edsoo.ru/SC5U397F9
https://m.edsoo.ru/918HYTGC0
https://m.edsoo.ru/C9TMKQF48
https://m.edsoo.ru/9IM00AFC0
https://m.edsoo.ru/LTBOUHA4F
https://m.edsoo.ru/BOK9K8FGV

BBIPAKCHUIN

52

53

54

[IpeobpazoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUIN

[IpeobpazoBanue
TPUTOHOMETPUYECKHUX
BBIPAKECHU I

Perienue TpUroHOMeTpUUECKUX
ypaBHEHUH

22.03

24.03

05.04

https://m.edsoo.ru/VM9110N5V

https://m.edsoo.ru/GNKNPMR1U

https://m.edsoo.ru/56 K85EHZU

55

56

57

Pemrenne TpuroHoMeTpu4EeCKuX
YpaBHEHUU

Pemenne TpuroHoMeTpu4ecKux
ypaBHEHUH
Pemenue TpuroHoMeTpuuecKux
ypaBHEHUH

07.04

12.04

14.04

https://m.edso0.ru/6 XXPVVJIXA

https://m.edsoo.ru/LEPISYY4W

https://m.edsoo0.ru/MUSCZXEGQ

58

59

60

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHUU

Pelrenne TpUroHOMETpUYECKUX
ypaBHEHUH

O06o00uieHne o TeMaM
"OCHOBHBIE TPUTOHOMETPUUECKUE
¢dopmynbl. Tpuronomerpuyeckue
ypaBHeHus"

19.04

21.04

26.04

https://m.edsoo.ru/HPKOF4KJP

https://m.edsoo.ru/FNX4E5LUC

https://m.edsoo.ru/796P4UYBR

61

KonTponbhas pabota no teme
"®OopMyIIBl TPUTOHOMETPUHU.
Tpuronomerpuyeckue
ypaBHeHus'"/Bcepoccuiickas
MpoBepoyHas pabora

28.04

https://m.edsoo.ru/RCOOETONA



https://m.edsoo.ru/VM911ON5V
https://m.edsoo.ru/GNKNPMR1U
https://m.edsoo.ru/56K85EHZU
https://m.edsoo.ru/6XXPVVJXA
https://m.edsoo.ru/LEPISYY4W
https://m.edsoo.ru/MUSCZXE6Q
https://m.edsoo.ru/HPK0F4KJP
https://m.edsoo.ru/FNX4E5LUC
https://m.edsoo.ru/796P4UYBR
https://m.edsoo.ru/RC00ETQNA

62

HroroBast KOHTpOJIbHAS paboTa /
Bcepoccuiickas npoepoyHas
paborta

05.05

https://m.eds00.ru/OINT7D205

63

O0001menue, cucTeMaTU3aLUs
3HaHU 3a Kypc anreOpbl 1 Haval
MaTeMaTudeckoro anammsa 10
Kjiacca

08.05

https://m.edso0.ru/BO3X694VFE

64

Apudmernueckas u
reoMeTpuyecKas Iporpeccuu.
Hcnons3oBanue nporpeccuu 1uist
pellIeHus peabHbIX 3a7a4
IPUKIIQJHOTO XapakTepa

12.05

https://m.edsoo.ru/2T49MHHH9

65

BeckoneuHo yObIBaromas
reOMETPHYECKas POTPECCHSL.
Cymma OeckoHe4HO yObIBaroIie
r€OMETPUYECKON ITPOTPECCUH

17.05

https://m.edsoo.ru/F5N2ANA4G

66
67

CDOpMy.TIa CJIOKHBIX IPOLICHTOB

CDOpMy.TIa CJIOKHBIX IPOLICHTOB

19.05
24.05

https://m.edsoo.ru/DXJ82PMWO

https://m.edsoo.ru/H7S9QLKEA

68

O0006111eH1E, CHCTEMATH3AIIHS
3HAHUU 32 Kypc anredOpbl U Havyall
MaTeMaTH4IecKoro aHanmza 10
Kjacca

26.05

https://m.eds00.ru/2193BZQ4A

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/OINT7D2Q5
https://m.edsoo.ru/BO3X694VF
https://m.edsoo.ru/2T49MHHH9
https://m.edsoo.ru/F5N2ANA4G
https://m.edsoo.ru/DXJ82PMWO
https://m.edsoo.ru/H7S9QLKEA
https://m.edsoo.ru/2193BZQ4A

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydeHust o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI

CreneHs ¢ palMoHall

1 TCHCHb € PAMOHAILHbIM 1 https://m.edsoo.ru/3SOCUH3WO0
IIOKa3aTejIeEM

2 CBOMCTBa CTENEHU 1 https://m.eds00.ru/S5J1R9GOM
[IpeobpazoBanue BhIpaxXeHUH,

3 COJIepIKaINX PAIIMOHATBHBIC 1 https://m.edsoo.ru/R3V5PAH19
CTEIIEHU
[IpeobpazoBanue BhIpaxXeHUH,

4 COJIEpXKAIINX PalMOHATbHBIC 1 https://m.edso0.ru/I0P1F2ZAS
CTCIICHU
[TpeoOpazoBanue BbIpaKEHHH,

5 COZEPKAIIMX PaLlMOHAIbHBIE 1 https://m.edsoo.ru/D9Y G96W X7
CTCIICHU
IT

6 ORASATCIILHRIC yPABHCHHA 1 1 hitps:/m.eds00.ru/Y X6Y 735P2
HEPaBEHCTBA
IToka3zare € ypaBHE

7 KA3ATCILHDIC YPaBHeHHA 1 1 https://m.edsoo.ru/TSL5ZRHAJ
HEPaBCHCTBA
IToka3zarenb

8 HbIC YPapHeHHA 1 1 https://m.eds00.ru/M3KPYXT09
HEPaBEHCTBA
TToka3zarenbHBIE YPABHEHUS U

9 yp 1 https://m.edsoo.ru/USNVGQOXIL
HEPaBEHCTBA
IToka3aTennHBIE ypaBHE

10 1 YpaBHets 1 1 https://m.edso0.ru/43EARX0D3
HEPaBCHCTBA

11 [TokazarenpHas GyHKIHS, €€ 1 https://m.edso0.ru/TEO869HTH



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

CBOWCTBA U TpaduK

KonrtpomnbHas padora 1mo reme
"CteneHs ¢ pallMOHATBLHBIM

12 nmoka3areinem. IlokazaTenpHas https://m.edsoo.ru/5SBWZVFW9F
¢ynkuus. [TokazarenbHbie
ypaBHEHUS U HEpaBEeHCTBA"

13 Jlorapudm uucna https://m.eds00.ru/S2PYSSME7

14 JlecATHHHBIC 1 HATYPaTbHEIC https://m.eds00.ru/AJ51DTX9E
JorapuMbl
IIpeo6 i

15 PEODPASOBANIIC BLIDAICCHIHL, https://m.edsoo.ru/IAWFA1Q5Q
COJepKAIINX JTIOTapH(PMbI
ITpeo6 i

16 PeODPAsOBAHHG BHPRKCHIH, https://m.eds00.ru/GBGH44TGC
COJICpIKaIIMX JoraprudMbl
IIpeoOpa3oBanue AXKCHHI,

17 PEOOPASOBATHE BHPLKCHIH https://m.edso00.ru/M8Q8RFDMS
CoJIepKaIUX JToTapuQMbl
IIpeo6 i

18 PEOOPASOBATHE BHIPLKCHHH, https://m.eds00.ru/6CDNOWZBQ
CoJIepXKanIux Jorapudmbl
JI

19 OrapUMIIECKNE ypaBHEHHA 1 https://m.edsoo.ru/HWUB2LHFU
HEpaBEHCTBA
J

20 OrapUMIIECKH ypaBHEHHS 1 https://m.edsoo.ru/2UAGJZC5B
HEpaBEHCTBA
JI

21 OrapupMHIECKHE YPABHEHHS 1 https://m.edsoo.ru/VQR1IJP1IKW
HEPaBCHCTBA
JI

22 OrapH(MICCKHE yPaBHHHs https://m.edso0.ru/0YNMCKIRD
HEpaBEHCTBA
Jlorapudmuueckas pyHkuus, e€

23 . https://m.edsoo.ru/JOOHWINGL
CBO¥iCTBa U rpaduK

24 Jlorapudmudaeckas hpyHKIm, €€ https://m.edso0.ru/N7K1UXI1ZQ



https://m.edsoo.ru/5BWZVFW9F
https://m.edsoo.ru/S2PYSSME7
https://m.edsoo.ru/AJ51DTX9E
https://m.edsoo.ru/IAWFA1Q5Q
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

CBOWCTBA U TpaduK

Tpuronomerpuueckue GyHKIHNH,

25 . https://m.edso0.ru/LQZVIYRDG
UX CBOWCTBA U rpaduku
T

26 PHUTOHOMETPHIECKHE (YHKIIMIH, https://m.eds00.ru/UUWKBSL6F
UX CBOMCTBa U rpaduku
Tpuro

27 PHUTOHOMETPHHECKHE (yHKLLIH, https://m.eds00.ru/95VB5ABI0
UX CBOWCTBA U rpaduku
T

28 pHrOIiOMeTqueCKHe ymxum, https://m.edsoo.ru/SP4IPSHOM
UX CBOWCTBA U rpaduku
IT

29 PUMEPH! TPHTOHOMETpHACCKMX https://m.edso0.ru/SLSQ4AYYN
HEpaBEHCTB
[Ipnme OHOME ec

30 PHMEPEI TPHTOHOMETPHACCIX https://m.edso00.ru/1J19ZJZRQ
HEPaBEHCTB
IT

31 PHMEPBI TPHTOHOMETPHACCINX https://m.edso00.ru/QY8YSBTCF
HEPaBEHCTB
IT

32 PUMEPH! TPHTOHOMETpHACCIMX https://m.edsoo.ru/LL8LZ0CDP
HEPaBEHCTB
KonTponbHas padbora no teme
"Jlorapupmuueckas ¢yHKIHUS.
Jlorapudmuueckre ypaBHEeHUs U

33 HEpaBEHCTBA. T pPUTOHOMETPUUECKHE https://m.eds00.ru/X8GZYM5HR
GYHKIINHT U UX
rpa¢uku. TpuroHomerpudeckue
HepaBeHcTBa"

34 HenpeprwiBabIe DyHKITIN https://m.edsoo.ru/7ULWADQ06B
M

35 CTOA HITTEPRATIOn AT PEfEHi https://m.eds00.ru/RMLALS6CD
HEPaBEHCTB

36 MeTtoa HHTEpBAIOB JJIsl pEIICHUS https://m.edsoo.ru/UV2R8QHUH



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
https://m.edsoo.ru/RML4LS6CD
https://m.edsoo.ru/UV2R8QHUH

HEPABEHCTB

37 [TponsBogHas GyHKIHH https://m.edsoo.ru/WW1RR5VG8

38 [IpousBonHas GpyHKIIUU https://m.edso00.ru/TXVIGQIO?2
T'eome €CKUH 5

39 MCTpHACCIH 1 ib HaIHecit https://m.edsoo.ru/JZHKV18M1
CMBICJT ITPOU3BOTHOM
I'eome €CKHI1 €CKHI

40 OMeTpHHCCII 1 il) recit https://m.eds00.ru/3CPCCY4M6
CMBICJI IPOU3BOIHOM
IIpousso € DJIEMEHTa

a1 POTSBOABIE SJCNEHTAPHELX https://m.eds00.ru/JW5SAIQU3
byHKIII
[Tpownseo

42 p vﬂHHe HICMEHTAPHDIX https://m.edso00.ru/4G1I0YGVZ
byHKIII
I1

43 POTISBOATIAT CYMMBL, . https://m.edsoo.ru/E952RO0JH
MPOU3BEICHUS, YaCTHOTO (PYHKUIUN
ITponsBogHas ¢ ,

44 POMSBOIHAT CYMMRL . https://m.edso00.ru/VV7IMX6YMG
MIPOU3BEICHHUS, YACTHOTO (PYHKITUH
IIpousBoana ,

45 P AAHAT CyMMBI . https://m.edsoo.ru/4BJ5FF9Z4
MIPOU3BEICHHUS, YACTHOTO (PYHKITUN
IIpuMeHeHne MpoU3BOIHON K

46 UCCIeIoBaHMIO (PYHKIMH Ha https://m.edso00.ru/SW35GSVPK
MOHOTOHHOCTb U 3KCTPEMYMBbI
IIpuMeHeHne Mpon3BOJHOM K

47 UCCIIeIOBaHMIO (PYHKIMH Ha https://m.edsoo.ru/8WL91USNG6
MOHOTOHHOCTB U 3KCTPEMYMBI
IIpuMeHeHne Mpon3BOJHOM K

48 WCCJICIOBAHMIO (DYHKITHH Ha https://m.edsoo.ru/NE66XE267
MOHOTOHHOCTB ¥ IKCTPEMYMBI
ITpu %

49 PHNCTIEHHE TPOHSBOATION K https://m.eds00.ru/SDOD4AJ44

HCCIIeI0BaHNIO (DYHKIIMI Ha



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

MOHOTOHHOCTB U S3KCTPEMYMBEIL

50

51

52

Haxoxnaenre HanOoJIbIIero u
HAUMEHBIIIETO 3HAUCHUS ()YHKITUH
Ha OTpE3Ke

Haxoxnenne HanOOJIbIIEro U
HaWMEHBIIIETO 3HAYCHUS () YHKIIUN
Ha OTpEe3Ke

Haxoxnenue HauOOJIBIIIErO U
HAanMMCHBIICTO 3HAYCHU A q)YHKI_II/II/I
Ha OTPE3KE

https://m.edsoo.ru/7272CUKCS

https://m.edsoo.ru/N1RZQXS50

https://m.edsoo.ru/MAFI1GQ68

53

Haxoxnenne HanOoIpIIero u
HAUMEHBIIIETO 3HAYCHUS ()yHKITUH
Ha OTpEe3Ke

https://m.edso00.ru/AKTKOA3GX

54

55

56

57

Haxoxxnenne HanOoIbIIETr0 1
HAaWMEHBIIIETO 3HAYCHUS YHKIIUN
Ha OTpe3Ke

HaxoxaeHre HanOOIIbIIIero u
HAMMEHBIIIETO 3HAYCHUST PYHKITUU
Ha OTpEe3Ke

IIprMeHeHre nporu3BOIHOMN ISt

HAaXOXKIACHUA HAWJIYYIICTO PCHICHUA

B IIPUKJIA/IHBIX 3a/1a4ax, s
OIpeIeNIEHUsI CKOPOCTH IIpolLiecca,
3aJlaHHOTO (POPMYIION MK
rpaduxom

KonTtponbHas pabora o Teme
"ITponsBoaHas. [Ipumenenue
POU3BOIHOMN"

https://m.edsoo.ru/FOQUM5MOW

https://m.edsoo.ru/B1UM1880F

https://m.edsoo.ru/76RUOWSL4

https://m.edso0.ru/11TOP2Z\W6



https://m.edsoo.ru/7272CUKCS
https://m.edsoo.ru/N1RZQXS5O
https://m.edsoo.ru/MAFI1GQ68
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

[lepBooOpa3nas. Tabnuna

58 https://m.edsoo.ru/IMD2K21JP
epBOOOPa3HBIX
I1 .T

59 epeoobpasas. Tabmina https://m.edsoo.ru/EKWEW6ZVN
epBOOOPA3HBIX
" .

60 frrerpai, EeOMeTqueCKHH " https://m.edsoo.ru/GXN2ALIAF
(bU3HYECKU CMBICIT HHTETpajia
u .

61 frerpat, EeOMeTqueCKHH " https://m.eds00.ru/AD9F617XS
(GU3UYECKU CMBICII HHTETpajia
u .

62 frerpat, EeOMeTqueCKHH 1 https://m.eds00.ru/R41DMTCOB
(GU3HYECKUI CMBICIT HHTETpaja
B

63 PIAMCIICHHC HHTerpasa EIO https://m.edsoo.ru/\WVOFLPOB9R
dopmyne Herorona—Jleli6Huma
B

64 PIHCIICHITE HETTErpaa 1o https://m.eds00.ru/8W8SCCYVO
dbopmyne Hetorona—JleliOnuria
B

65 PIAMCIICHHE HHTerpata EIO https://m.edsoo.ru/YZN8QLCS5
dbopmyne Hetorona—JleliOnura
B

66 PIAMCIICHHC HHTerpaa 1o https://m.eds00.ru/PEINSCBKG
dbopmyne Herorona—JleliOHmIa

67 CucreMbl TUHEHHBIX YpaBHEHUH https://m.edso0.ru/2BXZCOHMO

68 CucreMbl TUHENHBIX YPaBHEHUN https://m.edsoo.ru/NVMRPNPCKE
Pemenue npuknaaHeix 3aaa4 ¢

69 IMOMOIIILIO CUCTEMEI TUHEHHBIX https://m.edsoo.ru/5L BV5SWHAH
YpaBHEHUNU
Pemenue npuknaaHeix 3aaa4 ¢

70 IMOMOIIBIO CHCTEMBI TUHESHHBIX https://m.edsoo.ru/YBRDA3AEN
ypaBHEHUU

71 (CHCTEMBI 1 COBOKYMHOCTH UEIIBIX, https://m.edsoo.ru/HKFHNLZW5

paluoOHaJIbHBIX, UPppPALlMOHAIBHBIX,



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
https://m.edsoo.ru/5LBV5WHAH
https://m.edsoo.ru/YBRDA3AEN
https://m.edsoo.ru/HKFHNLZW5

NOKa3aTebHbIX, JIOTapU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB

72

CucreMbl U COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
NOKa3aTebHbIX, JIOTapU(HMUIECKUX
YPAaBHEHUI U HEPABEHCTB

https://m.edsoo.ru/YLE9C41W2

73

74

75

76

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTebHBIX, JOrapu(HMHIECKUX
YpaBHEHUI U HEPABEHCTB

Cuctembl U COBOKYITHOCTH LIEJIBIX,
paluMOHANbHBIX, UPPALMOHAIbHBIX,
MOKA3aTeIbHBIX, JOrapu(HMHUECKUX
YpaBHEHUI U HEPABEHCTB

Hcnonb3oBanue rpadukoB
(byHKUUH 1715 pelieHus] ypaBHEHHM
U CUCTEM

Hcnonb3oBanue rpadukoB
(byHKUUH 1715 peleHus] ypaBHEHHH
U CUCTEM

https://m.edsoo.ru/W9IM6V504U

https://m.edsoo.ru/GSDPSMHWW

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

https://m.edsoo.ru/YFM784B20

77

IIpumeHeHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PELIECHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJ1a4 U3
pa3IMYHBIX 001acTe HAyKU U
peanbHOU KU3HU

https://m.edso0.ru/SRGQ8C80M

78

KonTponbhas pabota no teme
"MHTerpa u ero npuMeHeHusl.
Cucremsl ypaBHeHHI"

https://m.edsoo.ru/ULRCWS8K3K



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

Harypasbnble u 1iesble yucna B

79 . https://m.edsoo.ru/FXI8L411G
3a/1ayax U3 peaibHON KU3HU

80 HatypanbHeie ueﬂfle et B https://m.edsoo.ru/V8YAT62FH
3a/1a4ax U3 pealibHOM KU3HH

81 Hatypanbiisie Heﬂfle nena s https://m.edsoo.ru/VU1EQO3ZE
3a/1ayax U3 peaibHON KU3HU

82 [Ipu3Haku neMMMOCTH LETBIX YUCE https://m.eds00.ru/9D05UTK50

83 [Ipr3HaKu AETMMOCTH LEbIX YUCEI https://m.edsoo.ru/TMXKTQFQM

84 [Ipu3Haky 1€IMMOCTH LEIJIBIX YUCEN https://m.edsoo.ru/1JPOLI3ZD
[ToBTOpEeHHE, 0000IICHNE,

85 CHUCTEMaTH3alUsl 3HAHHH. https://m.edsoo.ru/VC4TMOM20
YpaBHeHus
[ToBTOpEeHHE, 0000IICHNE,

86 CUCTEMATHU3aIUA 3HAHUMN. https://m.edsoo.ru/Y5BSWMEC3
YpaBHeHus
[ToBTOpenue, 06001IIEHNE,

87 CHCTEMAaTU3alMsl 3HaHUH. https://m.edsoo.ru/Y9A4RM3BK
YpaBHeHUs
[ToBTOpenue, o6odIIEHKE,

88 CHUCTEMaTH3aIUsl 3HAHHH. https://m.eds00.ru/L88XDG22C
YpaBHeHUs
[ToBTOpenme, 0600IIEHNE,

89 CHUCTEMaTU3alUsl 3HAHHH. https://m.eds00.ru/1ZYOYJIL7E
YpaBHeHus
[ToBTOpenue, 060061IeHNE,

90 CUCTEMATHU3aIUA 3HAHUM. https://m.edsoo.ru/A20UYR3BH
YpaBHeHuUs

91 [ToBTOpenue, 060061ICHNE, https://m.edsoo.ru/QWF7KCSIU



https://m.edsoo.ru/FXI8L41IG
https://m.edsoo.ru/V8YAT62FH
https://m.edsoo.ru/VU1E0O3ZE
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

cucTeMaTH3aIus 3HaHuH.
HepaBencrtpa

92

93

94

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIs 3HaHUM.
HepasencrBa

[ToBTOpEeHmE, 0600IICHNE,
CHUCTEMAaTU3aIUsl 3HAHHH.
HepasencrBa
[ToBTOpEeHHE, 0000IICHNE,

cucTeMaTu3alus 3HaHUM.
Hepagencrtra

https://m.edsoo.ru/LD1ZHGSWE

https://m.edsoo.ru/OC78SW60K

https://m.edsoo.ru/X8AR14AUP

95

[ToBTOpenue, 06001ICHNE,
cucremaTtu3anus 3HaHuil. Cuctembl
YpaBHEHUN

https://m.edso0.ru/D6Z5D67XQ

96

[ToBTOpenue, o6odIIEHKE,
CUCTCMaTHU3alnuAa 3HaHI/II>'I. CI/ICTGMI)I
ypaBHEHUU

https://m.edso00.ru/S6P90OSBDO

97

98

[ToBTOpenue, 06001IIEHNE,
cucremaTusanus 3Hanuil. OyHkuumu
[ToBTOpenue, 06001IIEHNE,
cucremaTusauus 3HaHuil. OyHKIUu

https://m.edsoo.ru/678RGWN7D

https://m.edso0.ru/O2WTFD9XN

99
100

HtoroBast KoHTpoJibHAs paboTa

Hroropas KOHTpPOJIbHAA pa60Ta

https://m.edsoo.ru/XDBSV0O654

https://m.edso0.ru/LMTCHG70OX

101

O0001Ienre, cucTeMaTH3aIus
3HAaHUH 3a Kypc anredpbl U Hayal
MaTeMaTu4yeckoro anannsa 10-11
KJIACCOB

https://m.eds00.ru/CKSK7PI30

102

O0001Ienre, cucTeMaTH3aLs

https://m.edsoo.ru/7GHSLC527



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

3HAaHUH 32 Kypc areOpbl 1 Hayam
MareMaTtuuyeckoro anaiansa 10-11

KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHEro o01ero 00pa3oBaHus
pe3yjabTrara
1 Ywucnia v BEIYUCICHUS
11 OnepupoBarTh MOHATUSIMH: PANMOHATIBLHOE U JACHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS M JICCITHYHAS JIPOOb, TPOIICHTHI
12 BreimonHaTe  apudMeTHYECKHE  ONEpalMik  C  paldOHAIBHBIMH |
' IEHCTBUTEIHLHBIMU YHCIAMHU
13 BeimonHATe  TpUOMMKEHHBIC — BBIYUCIICHHUS,  HWCIONB3YyS  IpaBUIIA
' OKpPYTJICHUS, IeJaTh PUKUIKY U OLIEHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUAMU: CTEIIEHb C LIEJIBIM MOKa3aTeseM, CTaHIapTHAs
w dbopMa 3amucH ACHCTBUTEIHHOIO YHCIIA, KOPEHb HATYPAITbHOW CTEICHHU;
' WCIOJIb30BaTh MOJAXOIANIYI0 (DOPMY 3aMUCH JICUCTBUTEIBHBIX YUCEN IS
pelieHust MPaKTUUECKHX 3a/1a4 U TIPEICTaBICHUSI IaHHBIX
OnepupoBarh MOHATUSIMHU: CHUHYC, KOCUHYC U TaHI'€HC MPOU3BOJBHOIO
15 yIJla; WCIOJIb30BaTh 3alHCh IPOU3BOJBHOTO YIyla 4epe3 oOpaTHBIC
TPUTOHOMETpHUECKUE (HYHKIIUU
2 VYpaBHEHUs U HEpABEHCTBA
OnepupoBarh NOHATHSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO, LIETIOE,
2.1 palnroHaIbHOE, UPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE
25 BreimonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKCHHA H
' peraTh TPUrOHOMETPUUYECKHUE YPABHEHUS
BrimonHsaTe peodpa3oBaHus 1ETBIX, PAITMOHAIBHBIX U UPPAITMOHATBHBIX
2.3 BBID@XKEHUII M pelaTh OCHOBHBIE THUIIBI 1IEJbIX, PAllMOHAIBHBIX H
HMPPAIMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
24 [IpuMeHATh ypaBHEHHS W HEPABEHCTBA JIsl PEIICHHUS MaTeMaTHUYECKHX

3a/1a4 ¥ 3a]1a4 U3 Pa3TudHbIX 00JacTel HAYKH M peabHOM KU3HU




MonenupoBaTh peajbHbIE CHUTyallUM Ha SI3bIKE alreOpbl, COCTABIATH

2.5 BBIP)XCHUS, YPAaBHEHHUS, HEPABEHCTBA MO YCIOBHUIO 33/1a4H, UCCIIE0BAThH
MIOCTPOECHHBIE MOJIEIIU C HCIIOIb30BAaHUEM allllapara aureopsl
3 OyHKIIMU U Tpaduku
OnepupoBarh MOHATHAMH: (QYHKIMS, CHOCOOBI 3afaHus (PYHKUIHH,
3.1 o0lacTh OmpeneNeHus] W MHOXXECTBO 3HAuYeHUH (yHKIUHM, Trpaduk
(dbyHKIIMH, B3aMMHO 0OpaTHbIC PYHKITUN
39 OnepupoBarTh MOHATHAMH: YETHOCTh M HEUYETHOCTh (PYHKIMH, HYIU
' (GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBatek rpaguky GyHKIMHA U1 peLIeHNs] ypaBHEHUH
34 Ctpouts W uuTaTh TrpaduKd JHUHEHHOW (YHKUWH, KBaApaTUIHON
' (GyHKINH, CTENEeHHON (PYHKINH € TIeITBIM TIOKa3aTeIeM
Hcnonb3oBarek rpaduku QGyHKIUE I UCCICIOBAHUS TIPOIECCOB U
35 3aBUCHMOCTEH MpU pEHIeHUH 33/a4y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMylaMH  3aBHCUMOCTH  MEXIY
BEJTMYUHAMU
4 Hayana matematuueckoro ananusa
i1 OnepupoBarh MOHATUSAMU: TOCIEIOBATENLHOCTh, apupMeTHUYecKas U
' reOMETPHYECKas POTPECCHH
OnepupoBaTh NOHATUSIMU: OECKOHEUHO YOBIBAOIIas TE€OMETpUYEcKas
4.2 mporpeccusi, CyMMa OECKOHEYHO  yOBIBaloIIeHl  IreoMeTpuyecKoi
MIpOrpeccuu
4.3 3ajaBaTh NOCIEI0BATEIBHOCTH PA3IUYHBIMU CIIOCO0AMHU
44 Hcnonb30oBare CBOMCTBA IMOCIEAOBATEIBHOCTEN U INPOrPECCUU  JUIS
' peleHusI peaabHBIX 3329 MPUKIIAJHOTO XapaKTepa
) MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh NOHIATHSIMHU: MHOKECTBO, ONIEpPAIIMH Ha/l MHOKECTBAMH
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBI —ammapar Ui OINHCaHHS
5.2 peabHBIX TPOIECCOB U SIBICHHWM, TPH pEIICHWH 3adad W3 JPYrux
Y4eOHBIX TIPEIMETOB
- OnepupoBaTh  TMOHATHUSAMHU:  OINpENEIEeHUE, Teopema,  CIEICTBHE,

J0Ka3aTcJIbCTBO

11 KJIACC




Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM

NPOBePsIeMOro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
OnepupoBaTh MOHATHUAMHU: HATypaJlbHOE, LEJIO€ YHCIIO; HCIOJIb30BATh
11 MPU3HAKU JEJTMMOCTH LENBIX YHCEI, PA3JI0KEHUE YHClia Ha IPOCThIE
MHOXHTENH [Vl PEeLIeHUs 3a1a4
1.2 OnepupoBaTh OHIATUEM: CTEIIEHb C PAL[MOHAIBHBIM IIOKa3aTeleM
13 OnepupoBaTb  MOHATUAMH: Jiorapu(M  4uCia, JIECATHUYHBIE U
' HaTypaJbHbIC JOrapu(PMBbI
2 VYpaBHEeHUS 1 HEpaBEHCTBA
[IpumeHsITH CBOMCTBAa CTENEHU MJi IPeoOpa3oBaHUs BbIPAKEHUM,
2.1 OIIEpUPOBATh MOHATUSAMM: IOKA3aTEJbHOE YpaBHEHHE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITBI TOKA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BeinonuaTe npeoOpa3oBaHMsl BBIPAXKEHUH, COAEpKaIUX JIOrapuMbl;
2.2 OTIEpPHPOBATH MOHATUSIMHU: JIOTapU(PMUIECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THUIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxonuTh pemieHust npocTeHImxX TpUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMU: CHUCT€Ma JIMHEHHBIX YpaBHEHUH u €
2.4 peIlIeHNe; UCTIONB30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUH ISl PEIICHHS
NPaKTUYECKHX 3a/1a4
”E HaxonuTe  pemieHuss MNpOCTEMIIMX CHCTEM M COBOKYIHOCTEH
' paMOHATBFHBIX YPaBHEHUI U HEPABEHCTB
MogenupoBaTh peajbHBIE CHUTYallMH Ha S3BIKE alreOpbl, COCTaBIATH
26 BBIP)KEHUS, YPAaBHEHNUs, HEPABEHCTBA M CHCTEMBI 110 YCJIOBHIO 3a/1a4H,
' UCCIIEIOBaTh IOCTPOEHHBIE MOJENM C HCIIOJB30BAaHHEM armrapara
anreOpbl
3 OynHkmy 1 rpadukm
OnepupoBaTh TMOHATHSAMHU: TEPHOAWYECKAs (QYHKIHS, TPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUKU SKCTpeMyMma (DYHKIIMH, HauOoJbIlee U
' HavMeHbIlee 3HAYeHUsI (PYHKIIMK Ha MMPOMEXYTKE; MCIOIh30BaTh UX JUIS
uccien0BaHus (QYHKIUH, 331aHHOM rpagukom
35 OnepupoBaTh NOHATUSAMU: IPapHKH TOKA3aTEIbHON, JJIOTapUPMUUIECKON 1

TPUTOHOMETPUYECKUX (DYyHKIUI; H300pakaTb HMX Ha KOOPIMHATHOM




TUIOCKOCTH U UCTOJIb30BATh JIJIs pellICHUs] YpaBHEHUI U HEpaBEHCTB

H300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKH JTHUHEHHBIX

3.3 YPaBHEHUH M HCIIOJIB30BATh MUX Ul DPELIEHUS CHUCTEMBbl JIMHEMHBIX
ypaBHEHUU
34 Hcnonb3oBate rpaduku (QyHKUMN JUISI UCCIEAOBaHMS IPOLECCOB U
' 3aBUCUMOCTEN U3 APYTrUX Y4€OHBIX AUCLUIIINH
4 Hayana maremaTr4eckoro aHanmsa
OnepupoBaTb MNOHATUSAMH: HENpepbiBHAas (yHKIHA, MPOU3BOJHAS
4.1 (YHKIMM, HCIOJIB30BaTh T'C€OMETPUYECKHMH U (U3UYECKUH CMBICI
IIPOU3BOJHOM JUIS pelleHUs 3a1a4
4 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA, BBIYUCIATH
' IIPOM3BOJIHBIE CYyMMBI, IPOU3BECHUS, YACTHOTI'O (DYHKIUI
Hcnonp30BaTh  TPOW3BOAHYIO Ui WCCIEAOBaHHMS  (PYHKIMH Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHUSA K
MIOCTPOCHHUIO rpauKOB
w Hcnonp30BaTh TPOU3BOJHYIO Ul HAXOXKACHUSI HAaWIYYILEro peleHus B
' IIPUKIJIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax
A5 OnepupoBaTh MNOHATHSAMHU: IE€pPBOOOpa3Has M HHTErpaj; IOHUMATh
' reOMETPHUECKUI U (PU3NIECKUN CMBICII MHTETpaa
46 Haxomuts nepBooOpa3Hble 3JIEMEHTapHbIX (QYHKIMM, BBIYUCIATH
' uHTerpai mno popmyne Herorona — JleitOnuna
47 Pemarp npukiaaHble 3a1a4d, B TOM YHCJIE COLMATIBHO-DKOHOMUYECKOTO

u (I)I/BI/ILIGCKOFO XapakTepa, CPpEACTBAMU MATEMATUYCCKOT'O aHAJINn3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BIYKCICHUS
Parmonanbupie  uymucna. OOBIKHOBEHHBIE M JIECSATUYHBIE JAPOOH, IPOLEHTHI,
OeCKOHEuHble  MepUOAMUYecKHue  IpoOu.  ApudMmernyeckue  Omepauuud ¢
11 palMOHATIBHBIMU YHCIIaMU, NpeoOpa3oBaHUs YMCIOBBIX BblpaxkeHuil. [IpumeHeHue
npoOeil U MPOLIEHTOB JUIsl pelleHUs] NPUKIAJHBIX 3a7ay U3 Pa3JIMYHbIX OTpacieil
3HAHUM U PEATIbHON KU3HHU
[enictBuTenpHble  4yKcia.  PanvoHanbHbIE WM HPpPALMOHAIBHBIE  YHUCHA.
1.2 Apudmernueckue omnepanuu C JACHCTBUTEIbHBIMM uduciaaMu. [IpuOiamxkéHHble
BBIUMCJIEHMS], [IpaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BbIUYMCICHUN
Crenenp ¢ mensiM mokaszareneM. CrtangapTHas (opma 3amucH JeCTBUTENLHOTO
13 yucia. Mcnonb3oBanue noaxozsmed GopMbl 3anMCH ACHCTBUTEIbHBIX YHUCEN VIS
pelIeHHs IPaKTUYECKUX 3a]a4 U IPECTaBICHUs JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. JlelcTBus ¢ apudmeTnyecKkuMu
' KOPHSIMM HaTypaJbHON CTETIEHH
15 CuHyC, KOCMHYC W TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
25 [TpeoGpa3oBanue TPUTOHOMETPUYECKHUX BBIPAXKECHUI. OcHoBHbIE
' TPUTOHOMETpHUUECKHUE (HOPMYJIIbI
23 VYpaBHeHUe, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelnieHHe HepaBeHCTBa. Meton
' MHTEPBAJIOB
2.4 Pemenue nensix 1 JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenne nppanrioHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 Pemennie TpUroHOMETPUUECKUX YpaBHEHUI
97 [IpymeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTeMaTUYECKUX 3a]ad U 3a1a4

U3 pas3JIMYHbIX oOacreit HAaYKH U pCaHBHOﬁ KHU3HHU




DOyHKINUH U TpaPUKH

OyHknus, crnocoObl 3amanus ¢yHkiuuu. ['paduk ¢yHknuu. B3zaumHO oOpaTHBIC

3.1
byHKIIUN
3.9 Ob6nactp ompeneneHUs W MHOXKECTBO 3HaueHud ¢ynkuuu. Hymn Qysxmum.
' [TpomexyTKH 3HaKONOCTOSHCTBA. YETHBIE U HEUETHBIC PYHKLIUU
33 CreneHHas (yHKUMA C HAaTypaJbHbIM W IieJbIM Ioka3areneM. E€ cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 Tpuronomerpudeckas OKPYKHOCTb, ONpEACICHUE TPUTOHOMETPUYECKHX (YHKIMN
' YHCIJIOBOTO apryMeHTa
4 Hauana matemaTudeckoro aHaiausa
a1 [MocnenoBarenpbHOCTH, CHOCOOBI 3aJaHHS IOCIEIOBATEIBHOCTEH. MOHOTOHHBIC
' [0CJIEI0BATEIbHOCTH
Apudmernueckass U TreoMeTpHuecKas INporpeccud. beckoHeuHo yObIBaromias
45 reomerpuueckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIICH TI'€OMETPHYECKOM
' nporpeccun. dopmyna CIOXKHBIX NpoOLEHTOB. lcmonb3oBaHue NpoOrpeccuu yis
pelIeHus peabHbIX 3a/1a4 IPUKIIAJHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omnepanuu Haja MHOxecTBamu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOI'O ammapaTta s OINMCaHUS peajbHbIX
NPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33124 U3 IPYTUX YIEOHBIX MTPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCEI
1.2 CreneHb ¢ paliMoHaJIbHBIM TOKa3aTeneM. CBoOCTBaA CTENEHH
1.3 Jlorapudm uucna. /lecaTuynbie U HaTypaibHbIe JOrapupMbl
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 IIpeoOpa3oBanue BBIPAXKEHUA, COACPIKAIIMX JIOTApU(MBI
25 [IpeoOpa3oBanue BBIpaXKEHU, COACPIKAIINX CTENCHH C PAI[MOHAIBHBIM

IIOKa3aTecjIEM




2.3

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 IToka3aTenbHble YpaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHHsI 1 HEPAaBEHCTBA
26 Cucrempl JHMHEHHBIX ypaBHEHUH. PemeHue NpUKIAIHBIX 3a7a4d C IIOMOUIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
’8 IIpuMeHeHMe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3a/1a4
' U 3aJa4 U3 pa3jIMyuHbIX 001acTell HayKH U peajlbHOM JKHU3HU
3 OyHKIMH U TpaPuKH
Oynkius. Ilepuognueckue ¢ynkuuu. I[IpomMexyTkm MOHOTOHHOCTH (DYHKIHWH.
3.1 MakcuMymbl 1 MUHUMYMBbI (yHKIMU. Hambomnbiiee u HauMmeHblllee 3HAUYECHUE
(GyHKIMN Ha TPOMEXKYTKE
3.2 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH
3.4 Hcnonb3oBanue rpadukoB GyHKUUN A7 pelIeHUs] ypaBHEHUH U JIMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB (GyHKUMH A8 HMCCIEIOBAHUSA  HPOLIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbIE BO3HUKAIOT IpPHU PELIEHUU 3aJad W3 JIPYTHX Y4deOHBIX
IIPEIMETOB U peaIbHOMN KU3HU
4 Hauana maTremaTiueckoro aHaimsa
4.1 HenpepsiBHble pyHKIIMU. MeTO] MHTEPBAJIOB JJIs PEIICHUs] HEPaBEeHCTB
4.2 ITpouzBonnas ¢pynkuuu. ['eomerprueckuit 1 GU3NIECKU CMBICI TPOU3BOIHOM
43 IIpousBosHble 31eMeHTapHBIX (yHKIMH. DopMysabl HaXOXKIAEHUS MTPOU3BOIHON
' CYMMBI, IPOU3BEACHUSI U YACTHOTO (PYHKIIUI
[IpuMeHeHMe TNPOU3BOAHOM K MCCIENOBAHUIO (YHKIMI Ha MOHOTOHHOCTb H
4.4 skcTpemMyMbl. Haxoxnenne HanOoONbIIEro U HaUMEHbIIEro 3Ha4eHUs (QYHKIUU Ha
OTpe3Ke
[TpuMeHeHMne POU3BOAHOM A HAXOXKJICHUS HAWIYUIIero pelieHus B MPUKIATHBIX
4.5 3aja4yax, JJIs OINpefesieHuss CKOPOCTH TMpoliecca, 3aJaHHOro (opMysnon win
rpaduKom
4.6 IlepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reomerpuueckuil U pusnueckuit cMpici. Boruncnenue nHTerpaia mno

dbopmyne HetoTona — JleitOauiia




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHMS o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh M ONEPUPOBATH IMOHATUSAMH: OIpE/EICHNUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTENIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKINU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE pPACCYKIEHUS IpU pPELIEHUU 3ajad,
1 OLICHUBATh  JIOTMYECKYIO  NPAaBUIBHOCTb  PACCYXKACHUH;  YMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, OINEPALUU Haj
MHOXECTBaMH; YMEHHE HCIOJb30BATh TEOPETUKO-MHOKECTBEHHBIH
anmnapar Juis ONUCaHUs pealbHbIX IPOLECCOB U SBJICHUHN U IIPU PELICHUN
3ajja4, B TOM 4HCJIE€ W3 JPYTUX YUeOHBIX IPEAMETOB; YMEHHE
ONepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIONIb30BaTh rpadbl MpU PEeLICHUH 3a1a4

YMeHue onepupoBarh MOHATUSAMU: HaTypalbHOE YHCIIO, IEJI0€ YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTeIEM, KOPEHb HAaTypaJIbHON CTENIEHHU, CTENIEHb
C paluOHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIeHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHHYC M  TaHIEHC
IIPOU3BOJIBHOTO YHCJIA, OCTAaTOK IO MOIYJI0, PAalUOHAIBHOE YHCIIO,
UppAllMOHATIBPHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
2 pallMOHAIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBbIIMNA OOIIMI AETUTeNlb U HauMeHbIlee
oOriee kpaTHOe, aNropuT™ EBKiIMIa MpH peleHny 3a/1a4; 3HaKOMCTBO €
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH M MpeoOpa3oBaHUs BBIPAKEHHUH CO
CTeNeHs MU M JorapudpmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHUE ONCPUPOBATH IMMOHATHUAMU: NOCICAOBATCIIBHOCTD,




apudmMeTHuecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHeYyHO yObIBaromiasi TEeOMETpHYEcKass Mporpeccusi; yMEHHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEpUpOBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMILIEKCHOTO
yuciaa, ¢GopmMa 3aluCHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUEe NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TNPHUBOJHUTH
OPUMEpPbl  UCIHOJb30BAHUSA  KOMIUIEKCHBIX  YHCEN;  OIEepUpPOBaTh
HNOHATHSIMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULBL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBarh IMOHATUSAMU: palMOHAIbHBIE, MPPALUOHAIBHBIE,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHUUECKUE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBl; YMEHHE OIEPUPOBATH
MOHSTUSIMU: TOXAECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHUE, YpPaBHEHHUE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPAaBHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIlaTh YypPaBHEHWS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO Pa3jIUYHBIX NPHUEMOB; pelIaTh
YPAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHHS MAaTEMaTU4YEeCKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMeHue onepupoBaTb MNOHATHAMH: (yHKUUSA, YETHOCTh (QYHKIUH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTb (PYHKIIMM, MOHOTOHHOCTbH
GyHKIMH, 3KCTpeMyM (YHKIMH, HauOOJIblIee U HaMMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HepepbIBHAs (YHKIIHSA, aCUMITOTHI Irpaduka
GyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NEepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YyMEHHE HAXOJIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, 4YacTHOIO U
KOMIO3UIMHK (QYHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKIMU; yMEHUE HAXOTUTh NPOU3BOJHBIC SJIEMEHTApHBIX (YHKIMMH;
YMEHHME HCMOJIb30BaTh MPOU3BOJIHYIO JI HCCIEAOBaHUA (YHKIIHM,
HaXO/JUTh HaMOOJbIIME M HAUMEHBIIWE 3HAUYEHUS (YHKUUN; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM amlmapara MaTeMaTH4ecKoro
aHaJIN3a; TNPUMEHATh NPOU3BOAHYIO J[UIS HAXOXACHHUS HAWIYYIIEro

p€mi€HUA B NPHUKIAJHBIX, B TOM YHCJIIC COIHAIBHO-DKOHOMHWYCCKUX M




(bU3HYEeCKUX 3a/1ayax; HaXOIUTh TUIOMIAAN U 00BbEMBI (PUTYD C TTOMOIIBIO
HHTeIpaJIa; HpI/IBOI[I/ITB HpI/IMepr MaAaTEMaATHUYCCKOI'O MOI[CJII/IpOBaHI/IH C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATHAMHU: rpaduk QyHKIUHM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (QYHKUUH, TUHEWHas (yHKUWSA, KBaJpaTHYHAS
byHKIHS, parmoHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TpUTrOHOMETpHUUYeCKHe  (yHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GbyHKUMM, @OKa3aTeiabHas M Jorapudmuyeckas QYHKUUU; YyMEHUE
CTpOUTh TpadUKU H3YyYCHHBIX (YHKUUN, BBIIOJIHATH IMPeoOpa3zoBaHUs
rpaguKoB (YHKLUH, UCIIOJIB30BaTh TpaQUKH ISl U3yUEHHs NIPOLIECCOB U
3aBUCUMOCTEH, MPU pEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 pealibHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOMCTBa W Tpaduku QyHKOMA Ui
pelleHys] ypaBHEeHUH, HEPaBEHCTB U 3a/1au ¢ IapamMeTpaMu; U300paxkaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABW)KEHHE, pabOTy, CTOMMOCTbh TOBapOB U
yCIIyT, HAJIOTH, 3314 U3 00JacTH yNpaBJIeHUs JUUHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIISATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEJ0BaTh IOJIYYEHHOE PELICHUE U
OLICHUBATh IPaBAONOJOOHOCTh pE3yJIbTATOB; YMEHUE MOJAEIMPOBATH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbl IO YCIOBHIO 33Ja4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIHA C HCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN Pe3yabTaT

VYMeHue onepupoBaTh MOHATUSAMU: cpelHee apudmMeTHueckoe, MeIUaHa,
HauOosblllee W  HaWMEHbIllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEeHHe U3BJeKaTb,
MHTEPIPETUPOBATh MH(GOPMAIMIO, TMPEACTABIECHHYI0O B TaliHIax, Ha
auarpaMmax, rpagukax, OTpaXarollyto CBOMCTBA peaIbHbBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOUIbIO TAOJIUI U IUarpaMM;
UCCJIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IIPUMEHEHUEM
rpaguueckux METOJOB M  DJIEKTPOHHBIX  CPEICTB; TrpapuuecKu
UCCIIeIoBaTh COBMECTHbIE HAOMIOACHHS C TOMOLIbIO JUarpamMm

paccenBaHMs U JINHEWHON PErpeccuu




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
CcOOBITHE, BEPOATHOCTb CIYyYaHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
GOpMyIBI CIIOKEHHUS W YMHOXKEHHUS BEPOSITHOCTEH, (POpMyny IOTHON
BEpOATHOCTH, hopmyny bepHysn, koMOMHAaTOpHBIC (GaKTHl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, pacIpellelieHue BepOATHOCTEH,
MaTEeMaTU4YeCKoe OXHUJaHUE, TUCIEPCUS U CTAHJAPTHOE OTKJIOHEHHE
CIy4ailHONM BeNWYMHBI, (YHKUMU pacOpelesieHus U IJIOTHOCTHU
PaBHOMEPHOTO, I[IOKA3aTEJIbHOTO © HOPMAJIBHOTO  PpaCIpeCIICHHUI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeiesieHud Jyis
pelIeHUsT 3a/lay; 3HAKOMCTBO C TOHSTHSMHU: 3aKOH OOJBIIMX YHCE,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUM; YMEHUE TPUBOAUTH IPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DAaKTHI M PACCYKACHHUS TSl peLICHUS 3a1a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BeIMYMHA YIJa, IJIOCKUH Yroi,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroiy, CKpEeIIMBAIOLIUECS MpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU IO MIJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelIeHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLIEHUBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0O TI'€OMETPUUECKUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHLIC C HUMU MMPAKTHUYCCKUC 3aa9YN
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YMeHue onepupoBaTh MOHATUSIMH: IUIOMAAL (UTYpPHI, 00bEM (QUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (urypa U TOBEPXHOCTH
BpaleHus1, MWIMHIP, KOHYC, map, cdepa, miomanas cepsl, MIONaab
MOBEPXHOCTH THUPAMUJBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,

NpAMOYTOJIBHOI'O IMapauiCCinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEUYEHHME LIapa, IUIOCKOCTD,
Kacaromasicsi cgepbl, LUIUHAPA, KOHYCa, YMEHHE CTPOMUTH CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTU
BpalICHUs, UX CEUYCHHUSI, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHE MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (DUTYP, CAMOCTOSTEIBHO
dbopMynupoBaTh ONpesesieHns u3y4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
O CBOHMCTBaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11
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YMeHue omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpE; HUCIIOIB30BAaTh T'COMETPUYCCKHE OTHOIICHHS
IpH PEIICHWU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEITUYHMHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMA/]b, OOBEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, IIapa; yMEHHUE HaxOJUTh OTHOIIEHHE OOBEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh NOHATHIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJISIPHOE TIPOM3BEICHUE, BEKTOPHOE IPOW3BEACHHUE, YTONl MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH W KOOPAMHATHBIA METOJ
JUIS pEIICHWsl TEOMETPUYCCKMX 3aj]ady W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHHe BbIOMpATh MOIXOSIIUAN METOJN Ui PELICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHKH B W3YYEHHH TMPHPOTHBIX |
OOIIIECTBEHHBIX ~ MPOIECCOB M  SIBICHHWI; YMCHHE pPAacIO3HaBaTh

MMPOABJICHUEC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




NpUMEPBI  MATCMATHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUHA  POCCUHCKONM UM  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panyonanenple uuciaa. OOBIKHOBEHHbIE U JAECATHYHBIE JpoOH, IPOLIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATYpaJbHOM cTeneHu. JeHCTBHS ¢ apupMeTHIECKUMU
' KOpPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKazareseM. CBoiicTBa
' CTETICHU
. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JeiictBuTtenpHble 4yncia. ApupMeTHUECKHEe Onepaluu ¢  JeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpubmmkEHHBIE BEIYMCIICHUS, TPABUIIa OKPYTJICHHUS, IPUKUIKA M OIICHKA
pe3yibTara BBIYMCICHUN
1.8 [IpeoOpazoBanme BEIpaKEHUI
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TOrapupMUUIECKHe ypaBHEHUS
2.5 Lenblie u 1poOHO-palMOHaNIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpudeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cuctembl TMHEWHBIX ypaBHeHUN. OnpeennuTenb MaTpHUIlbl




DOyHKINUK U TpaPUKH

OyHKIU, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuMU. [lepruogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.
3.2 [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKILIHH.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKuud. HamOonblnee W HauMeHbIlee 3HAYEHUE
(GYHKLNU HAa IPOMEXYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IefdbIM Ioka3arteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs TOCJIEA0BATEIbHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE FI€MEHTAPHBIX (YHKIUN
[IpumeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxieHrne HanOobIIero ¥ HauMEHbBIIEro 3HaYeHUs] (PYHKIMM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu HajJ MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS




7.5

Koopaunatsl u BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






