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MNOSCHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma ydeOHOTO Kypca «AnreOpa W Hadajla MaTeMaTHYECKOTO aHaju3ay
6a3oBoro ypoBHs st oOywaromuxcs 10 —11 xmaccoB paszpaborana Ha ocHOBe DenepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CcpenHero oOmero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHPOBBIX TPeOOBAaHUH, MNPEIBABIAEMBIX K MaTeMaTHYECKOMY 0O0pa3oBaHHIO, U
TPaaUIMA POCCHICKOTO oOpa3oBaHus. Peanm3amms mnporpamMmbl oOeclieYMBAaeT —OBIIAJICHUE
KJIIOYEBBIMM KOMIETECHIUSMH, COCTABISIONIMMH OCHOBY Ui CaMOpPa3BUTHUA W HENPEPHIBHOTO
00pa3oBaHusl, IEJTIOCTHOCTH OOIIEKYIBTYPHOTO, IMYHOCTHOTO M IIO3HABATEILHOTO Pa3BUTHS JIMYHOCTH
oOyyJarouuxcs.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTHIEeCKOTO aHATTN3ay SIBJIETCS OJTHUM U3 HanboJiee 3HAaYMMBbIX
B IIpOrpaMMe CTapIIe IIKOJIbI, TIOCKOJIBKY, C OIHON CTOPOHBI, OH 00€CIeYHBAET HHCTPYMEHTAIBHYIO
0a3y /Ui U3Y4YEHHUs BCEX €CTECTBEHHO-HAYYHBIX KypPCOB, a C IPYroil CTOPOHBI, POPMHUPYET JIOTUYECKOE
1 a0CTPAaKTHOE MBIIUICHUE YYaIllUXCs HAa YPOBHE, HEOOXOJUMOM JIJIsl OCBOCHHUS KypCOB HH(OPMATUKH,
0OIIeCTBO3HAHUS, WMCTOPUH, CIOBECHOCTH. B pamMkax [TaHHOTO Kypca ydaliuecs OBJIaJEBaIOT
YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HaykH, KoTopas (OopMynHpyeT CBOM JOCTHXKECHHS B
MaTeMaTHYECKOH opme.

Kypc anre6pbl m Hauan MaTeMaTH4eCKOro aHaiu3a 3aKJIaJblBaeT OCHOBY JUIS YCIEHIHOTO
OBJIAJICHUS 3aKOHAMU (DU3UKH, XUMHH, OMOJOTUH, IIOHUMAHUS OCHOBHBIX TCHIACHIIUN YKOHOMUKH U
OOIIECTBEHHOMN KM3HH, MTO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX MU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh MX B TOBCEIHEBHOH JKM3HU. B TOXe Bpems OBIajeHUE
aOCTpakTHBIMM M JIOTUYECKH CTPOTMMH MaTeMaTUYeCKUMH KOHCTPYKIMSIMU pPa3BUBAET yMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTHHHOCTD YTBEPIKIIEHUS, HCIIOJIb30BaTh 0000IIEHHE U
KOHKPETH3aIUI0, a0CTparupoBaHUe U aHAJIOTHIO0, HOPMUPYET KPEeaTUBHOE U KPUTUYECKOE MBILIUICHHUE.
B xonme m3ydenus anreOpsl W Havajdl MaTeMaTHYECKOTO aHajiW3a B CTapUICH INKOJIE YdJaluecs
MONy4yal0T HOBBIM ONBIT pEHICHUS MNPUKIATHBIX 3a/ad, CaMOCTOSTEIHHOTO TOCTPOSHUS
MaTEeMATHYECKUX MOJICNICH peaNbHBIX CUTyalluid ¥ WHTEPIPETAMA TOJNYyYSHHBIX PEIICHUN,
3HAKOMSITCS ¢ TIpUMEpaMU MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe M B MCKYCCTBE, C
BBITAFOIIIAMUCS MATEMATHYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

Kypc obnagaer 3HauuTeIbHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIN peaan3yercs Kak
yepe3 yueOHbIN MaTepual, CocoOCTBYIONMH (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3
cnenupuKky  y4yeOHOW  JEATENbHOCTH, TpeOYIOLIEH  CcaMOCTOSTENbHOCTH,  aKKypaTHOCTH,
MIPOJIOJDKUTEILHOM KOHIICHTPAIIM BHUMAHUS ¥ OTBETCTBCHHOCTH 32 TIOJyYSHHBINA Pe3ysIbTar.

B ocHoBe Meroaumku oOydeHHsl aireOpe M HadalaM MaTeMaTU4YecKOTO aHaiu3a JIEKHT
JeSTSIILHOCTHBIN TPUHIIUT O0ydeHUSI.

CtpykTypa Kypca «Anredpa W Hayala MAaTeMaTUYECKOTO aHaIM3ay BKIIIOYAET CIEAYyIOIIne
COJIepKATEIbHO-METOJUYECKNEe JIMHUHU: «Yucna W BbUUCIEHUS», «DYHKIUM U Tpapukmy,
«YpaBHEeHUS U HepaBeHCTBay», «Hauana maremarnyeckoro anammsa», « MHOXKeECTBa M JIOTUKa». Bce
OCHOBHBIE COJIEPKATEIHHO-METOINIECKHE JIMHUHM U3YyUJalOTCs Ha MPOTSDKEHUH JIBYX JIET OOYYEeHUsS B
CTapIIei 1IKoJe, eCTECTBEHHO JIOTIONHSS APYT IpYyra U MOCTENEHHO HACKIIASCh HOBHIMU TeMaMU U
pazmenamu. JlaHHBIA KypC SIBIISIETCSI MHTETPATUBHBIM, MTOCKOJIBKY OOBEIMHSET B cebe comepikaHue
HECKOJIbKUX MaTeMaTHYeCKUX AUCIUIUINH: anrebpa, TPUTOHOMETPHS, MAaTeMaTHYECKUH aHalu3,
TEOpHsI MHOXECTB H 1p. [lo Mepe TOro Kak ydamgecs OBJAJCBAIOT BcE Oosiee IMHUPOKUM
MaTeMaTHYECKUM ammapaToM, Y HUX MOCIeN0BaTeNbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTH MaTEMAaTHUYECKYIO MOJEIb PEaIbHON CUTYaIlud, IPUMEHSTh 3HAHUS, TOJyICHHBIE B Kypce
«AnrebOpa 1 Hayaa MaTeMaTUYECKOTO aHATH3ay, IJIsl PEIICHUS CAMOCTOSITENIbHO CHOPMYITUPOBAHHON
MaTeMaTHYECKOW 3aJ1auu, a 3aTEM HHTEPIIPETUPOBATH MOTyYCHHBIH Pe3yibTar.

CogepxatenpHO-MeTOAUYECKasT JIMHUA «Uucna ¥ BBIYHCICHUS» 3aBepiiaeT (HOpMHUpPOBAHHE
HaBBIKOB HCIOJIb30BAHUS JNEUCTBUTEIBHBIX YHCEN, KOTOpOe OBLIO HayaTO B OCHOBHOHM mikoje. B
CTapIIei mKkoye ocoboe BHUMaHUeE yaenseTcs: GOpMUPOBAHUIO IPOYHBIX BEIYUCIUTEIHLHBIX HABBIKOB,
BKJIIOYAIONIUX B ce0s MCMOJIb30BaHUE PA3IMYHBIX (OPM 3amUCH JEHCTBUTENBLHOIO YMCia, YMEHHE
parroHaIbHO BBIIOJHATH ICUCTBUS C HUMHU, JIeNIaTh MPUKUJIKY, OLICHUBAThH pe3yibTar. OOydaromuecs
MOJIy4alOT HABBIKU MPUOIMKEHHBIX BHIYMCIICHUH, BBIMOJIHEHUS IEUCTBUN C YHCIaMHU, 3alTMCAHHBIMU



B CTaHJapTHOW ¢opMe, WCIOIH30BAaHUS MATEMAaTUYECKMX KOHCTAaHT, OIICHMBAHUS YHCIIOBBIX
BBIPAXKEHHUI.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEANN3yeTCs Ha MPOTSHKEHUN BCEro 0Oy4eHUs B CTapIIeii
IIKOJIE, TIOCKOJIBKY B Ka)OM pa3zelie NpOorpaMMbl MPEIyCMOTPEHO PEIIEHHUE COOTBETCTBYIOLIUX
3aza4y. OOyvaromuecs OBJIAJEBAIOT PA3IMYHBIMU METOAAMM DELIEHUS LEJbIX, PAlUOHAJIbHBIX,
UPPALMOHATIBHBIX, [I0KA3aTEeNbHBIX, JIOTApUPMUUYECKHMX U TPUTOHOMETPUYECKUX YpPaBHEHHUH,
HEpaBEHCTB M MX cucTeM. llomydyeHHbIE YMEHHsI MCHOJIB3YIOTCS NPH HCCIEAOBAHUHM (DYHKIMA C
MOMOIIbIO MPOU3BOHOM, pEHICHUH MPUKIAAHBIX 3a7ad M 3a7ady Ha HaXOKICHHE HAuOONbIIUX M
HaMMEHBIIMX 3Ha4eHWH ¢GyHkuMu. [laHHas coxaep)kaTenbHasl JIMHUS BKIIOYaeT B ce0s Takke
dbopMupOBaHUE YMEHHI BBIOIHSTH pacy€Thl 0 GopMyiiam, IpeodpazoBaHus LEIbIX, PAlUOHAIBHBIX,
UPPALMOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUMN, a TAKKE BBIPAXKECHUM, COJIepKAIIUX CTETICHU
u Jsorapudmbl. bmaronmapss u3yueHuro anaredpandyeckoro marepualia MPOUCXOIUT JajbHeiliee
pa3sBUTHE AITOPUTMUYECKOTO M AOCTPAKTHOTO MBINUICHUS YYalIuxcs, (OPMUPYIOTCS HAaBBIKU
JNENYKTUBHBIX PAacCyKIEHUH, pabOThl ¢ CUMBOJIBHBIMU (pOpMaMH, IPEICTABICHUS 3aKOHOMEPHOCTEN
¥ 3aBHCHUMOCTEH B BHJIE PABEHCTB U HEPaBEHCTB. AnreOpa mpeanaraeT 3 GeKTUBHbIE HHCTPYMEHTHI
JUISl PElIeHUs] NMPAKTHUYECKMX M €CTECTBEHHO-HAYYHBIX 3a/a4, HArjIsgHO JAEMOHCTPUPYET CBOM
BO3MO>KHOCTH KaK S13bIKa HAyKH.

CopepxarenpHo-MeTonuueckass JuHUS «DyHKIMM U TpaduK» TECHO MeperieTaercs ¢
JPYTMMU JIMHUSIMH Kypca, IOCKOJBKY B KaKOM-TO CMBICIIE 33aJa€T IMOCIEI0BATEIbHOCTh W3Y4YECHHUS
MaTepuana. M3yueHue CTENEeHHOH, MOKa3aTeNbHOM, JIorapuMUYECKOW U TPUTOHOMETPHYECKHX
(GyHKIUH, UX CBOKCTB M TPa(HKOB, HCIIOIB30BaHNE (DYHKIIHMIA TSl PELICHNUS 3319 U3 APYTHX YIeOHBIX
MIPEJAMETOB U PEAIbHOW JKU3HU TECHO CBS3aHO KAK C MATEMAaTHYECKUM aHAIIM30M, TAK U C PELICHUEM
ypaBHEHHMII W HepaBeHCTB. [Ipu 3TOM 0o0JbIIOe BHUMAaHUE yeuseTcsl (HOPMUPOBAHHIO yMEHUS
BbIpaxaTh (GOpMyJaMU 3aBHCHUMOCTH MEX]y pa3lMYHbIMU BETUYMHAMU, UCCIIEIOBATH MOTYYCHHbBIE
¢yHKIMu, cTpouTh MX rpaduku. Marepuan 3TOH coaep)KaTeNbHOW JMHWW HAIeJICH Ha pa3BUTHE
YMEHHH 1 HABBIKOB, MMO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH MEX/1y BETMUYMHAMU B pa3In4HOl (hopme:
AHAJTUTUYECKOM, Tpaduuyeckoil u cioBecHOW. FEro wu3yueHune CHoCOOCTBYET  Pa3BUTHIO
QITOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIEHHI0 W KOHKPETHU3ALUH, UCIOIb30BAHUIO
AHaJIOTUH.

ConepxarenbHass JuHUA «Hayama maremMaTM4eckoro aHaiu3a» MO3BOJISIET CYHIECTBEHHO
pacmUpuTh Kpyr Kak MaTeMaTH4eCKUX, TaK U MPHUKJIAJHBIX 3a]1a4, JOCTYMHBIX OOy4aroummcs, y
KOTOPBIX TOSBISETCS BO3MOXHOCTh HMCCIENOBAaTh U CTPOUTH Tpaduku (YHKIUH, OMpEAensiTh HX
HauOOJbIINEe U HAUMEHbIINE 3HAYEHMsI, BBIYUCIATH IUIOMIAIU GUIYp U OOBEMBI TeJd, HAXOIUTh
CKOPOCTH U YCKOPEHHS MpoueccoB. JJaHHas coaepkaTrenbHas TUHUS OTKPHIBAET HOBbIE BO3MOXHOCTH
MOCTPOEHUS MaTEMaTHUUECKUX MOJENIeH pealbHbIX CUTYalUl, HAXOKIECHUS HaWIydIlero peleHus B
NPUKIAIHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKUX, 3aJadax. 3JHAKOMCTBO C OCHOBAaMH
MaTEeMaTUYeCKOro0 aHaliu3a CIOCOOCTBYET PAa3BUTHUIO aOCTPAaKTHOTO, (POPMaIbHO-JIOTHYECKOTO U
KpEaTHUBHOTO MBIIUICHUS, (DOPMHUPOBAHUIO YMEHHUM pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTEMaTHKH
B HayKe, TEXHUKe U UcKyccTBe. OOyJaromuecs y3HalT O BbIIAIOIIUXCS pe3yIbTaTax, MOJyYeHHBIX B
X0J1€ pa3BUTHS MaTEMATUKH KaK HAyKH, U UX aBTOpax.

CopepxarenpbHo-MeTonuyeckass JuHUS «MHOXeCTBa W JIOTHMKa» B OCHOBHOM IIOCBSIIEHA
AJIEMEHTaM TEOPUU MHOXKECTB. Te€OpEeTHKO-MHOKECTBEHHBIE MPECTABIICHNUS IPOHU3BIBAIOT BECH KYpC
HIKOJIbHOM MaTeMaTUKH U MpeJyiaraloT Haubosiee yHUBEpCalbHBIN sI3bIK, 00BEAUHSIOMNN BCE pa3/Iebl
MaTE€MaTUKU U €€ MPUITIOKEHHUM, OHU CBSI3bIBAIOT Pa3HbIE MATEMATHMYECKUE AMCIUIUIMHBI B €IMHOE
nenoe. [1oaToMy Ba’kHO 1aTh BO3MOXKHOCTb IIKOJIBHUKY IOHUMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOI MaTEMaTUKH U UCTIOIb30BATH €T0 JIJISl BEIPAXKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa um Hayajla MaTeMaTHYECKOI'O0 aHaIU3a» MPUCYTCTBYIOT TAaKKE OCHOBBI
MaTEeMaTHYECKOTO MOJICTUPOBAHUS, KOTOpbIE MpH3BaHBI CPOPMHUPOBATH HABBIKU TOCTPOCHUS
MOJIeNIel pEeaNbHBIX CUTYaIlMi, WCCIEIOBAHUSA STHUX MOJIEJICH C TOMOIIBIO ammapara aiareOpsl u
MaTEeMaTUYeCKOro aHalln3a U MHTEPIIPETALlMU MTOJIyYeHHBIX pe3yJbTaToB. Takue 3aaHus BIJIETEHBI B
KQKJbI W3 pa3fernoB NpOrpaMMbl, IMOCKOJIBKY BECh MaTepuai Kypca IIMPOKO HCHOJIB3YETCs I
pelIeHus] TpUKJIaJAHbIX 3ada4. [Ipu penieHnn peaibHbIX MPAKTUYECKUX 3a7ay ydalluecs pa3BUBAIOT
HAOIOIaTEIbHOCTh, yMEHHWE HaXOOUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIb30BATh
aHaJIoTHI0, 0000IIaTh U KOHKPETU3UPOBATH Mpodiaemy. JlesTensHOCTh M0 (hOPMUPOBAHHUIO HABHIKOB



pelLIeHHs TPUKJIIAIHBIX 3371a4 OPraHU3yeTCs B MPOIIECcCe N3YUSHHsI BCEX TeM Kypca «Anredpa v Havana
MaTEMaTHYECKOr0 aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

B yueOHOM milaHe Ha M3ydeHHUE Kypca anreOpbl M HaYal MaTeMAaTUYECKOTO aHanm3a Ha 0a30BOM
ypoBHE 0TBOJUTCS 2 yaca B Heaento B 10 knacce u 3 yaca B Henelnto B 11 kiacce, Bcero 3a aBa roja
00yuenust — 170 yacos.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KUIACC

Yuciia ¥ BBIYHMCICHUSA

Panyonanenple uncina. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOM, IMPOLEHTHI, OECKOHEUHbIE
nepuoAndeckue aApodu. ApudMeTnyeckre onepanuu ¢ palHoOHATBHBIMU YUCIIaMU, PEoOpPa30BaHUS
YHCIIOBBIX BbIpakeHUM. [IpumeHenue npoOeil M MPOLEHTOB AJS PELICHUs NPUKIAJHBIX 3a7ad U3
pa3IMYHBIX OTpaciell 3HAaHUW U PEaJTbHON KU3HU.

JleiictBuTtenbHble uucia. PanyoHanbHble M UppalMOHANbHBIE uHcha. ApudmeTnueckue
ornepanuu C JEHCTBUTENbHBIMM uuciaMd. [lpuOnuk€HHblE BBIYMCICHMS, IpaBUIa OKPYIJICHUS,
IIPUKUAKA U OLICHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenenp ¢ menbiM mokazareneMm. CranmapTHas (opMa 3amucH JEHCTBHTEIBHOTO YHUCIA.
Hcnonb3oBanue noaxo el Gopmbl 3anMcu ASHCTBUTEIbHBIX YMCEN Ul PELICHUS MPAKTUYECKUX
3a/1a4 ¥ IIPEICTABIICHUS IaHHBIX.

Apudmerndeckuil KOpeHb HaTypaibHOH creneHu. JleficTBUA ¢ apu(pMETHYECKUMU KOPHSIMU
HaTypaJIbHOMN CTEIICHHU.

CuHyC, KOCMHYC W TaHI'€HC 4YHCIOBOIO apryMeHTa. ApPKCHUHYC, ApPKKOCHHYC, apKTaHI'€HC
YHUCJIOBOTO ApIyMEHTA.

YpaBHeHHUs] M HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPe0Opa30BaHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopMyIIBL.

VYpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHre HepaBeHCTBA. MeTol MHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppannoHaqbHbIX YpaBHEHUI U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPaBHEHUM.

[IpuMeHeHne ypaBHEHMM M HEPABEHCTB K PELICHUIO MAaTEMaTHMYECKMX 3aJad M 3a4ad U3
Pa3IUYHBIX 00J1aCTe HayKU U peasIbHOM JKU3HH.

DOyHKIUM U rPpauKu

@yHK1M, criocoOs! 3ananus pyHkiun. ['paduk pynkunu. Bzaumuo o6patHbie pyHKINU.

Ob6nactp ompezneneHUs U MHOXKecTBO 3HaueHui ¢yHkuumu. Hymn ¢ysknum. IIpomexytku
3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHBIE PYHKITUH.

CrenenHast QyHKIUS ¢ HATypaJIbHBIM M IIeJIbIM TIoKa3arteneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U TpaduK KOPHS n-Oi CTEMEeHH.

TpuroHomeTpudeckas OKpyXHOCTb, ONpeIeIEHUe TPUTOHOMETPUYECKUX (PYHKIUI YHCIOBOTO

apryMeHTa.

Hauyana MaTeMaTH4Ye€CKOI0 aHAJIN3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHMs MOCJIEIOBATEILHOCTEMN. MOHOTOHHEIE
MOCIIEJOBATEIILHOCTH.

Apudmernueckasi 1 reomeTpudeckas nporpeccuu. beckonedHo yObIBaromiasi reoMeTpruuecKast
nporpeccusi. Cymma O6ecKOHEUHO YObIBaroliel reomerpuuyeckoi mporpeccuu. @opmysna CIoKHBIX
npoueHToB. Vcnonb30Banre IpOrpeccuu s pelieHtsl pealibHbIX 3a]1a4 MPUKJIaJHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

MHoOkecTBO, omepaluyd Haja MHOxecTBamu. Jluarpammbl Oinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOT'O aIlapara Jyisi OIMCaHus pealIbHbIX IPOLIECCOB U SBJIEHUH, IPU PELLIEHUH
3aJa4 U3 IpYrux y4eOHbIX MPEIMETOB.



OHpGI[CHCHI/Ie, TEOpCMa, CICACTBUC, 1OKA3aTCIbLCTBO.

11 KUIIACC

Yuciia 1 BLIYUCICHUA

Hatypanbnble u nensie uncina. [Ipu3Hakyu 1enMMOCTH LEIBbIX YUCE.

Crenens ¢ pallMOHaIbHBIM Moka3areneM. CBOWMCTBA CTETICHH.

Jlorapudm uncna. [lecaTndnble U HaTypaJIbHbIE JTOrapHUPMBbI.

YpaBHeHHUs M HEpaBEHCTBA

[TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHU, COEPIKALUX CTENEHH C PallMOHATIbHBIM IIOKA3aTEIIEM.

ITprMepsl TPUTrOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs U HEPABEHCTBA.

CucreMbl JIMHEHHBIX YpaBHEHHMH. PeleHHMe NpUKIaTHBIX 3aJad C IIOMOIIbIO CHUCTEMBI
JIMHEWHBIX YpaBHECHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[TpuMmeHeHnEe ypaBHEHM, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3aJa4 U 3a/1a4 U3
Pa3IUYHbBIX 00J1aCTe HayKU U peaJIbHOM JKU3HHU.

DOyHKIUH U rpauKu

Oynkuus. [lepuognueckne pynkuuu. [lpomexyTku MOHOTOHHOCTH (YHKIIMH. MakCUMyMBbI U
MUHUMYMbI QyHKIMU. Hanbosbliee 1 HanMeHbllee 3HaYeHne (PyHKIHUU Ha IPOMEKYTKE.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U Tpa(UKH.

[Toka3zarenbHas u orapudpmuyeckas GyHKIHUU, X CBOMNCTBA U Tpa(UKH.

Hcnons3oBanue rpadukoB GYHKIIUHN ISl peIICHUS] YPABHCHUHM U TMHCWHBIX CUCTEM.

Hcnonb3oBanue rpagukoB (GyHKUMN I UCCIIEI0BaHMS IPOLIECCOB U 3aBUCUMOCTEN, KOTOpbIE
BO3HUKAIOT IPU PELICHUHU 3a]1a4 U3 IPYIUX YUEOHBIX MPEIMETOB U peaIbHON KU3HU.

Havana maTeMaTH4eCKOro aHAJIM3a

HenpepsiBable pyHKIIMU. MeTon MHTEPBAJIOB /1J1s1 pELICHHUS] HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuueckuii 1 GpU3NUECKUt CMBICT POU3BOTHOM.

[TpousBoaHble 31eMEHTApHBIX (yHKUIUNA. DPOpMysbl HAXOXKICHUS HPOU3BOJHOW CYMMBI,
IPOU3BEACHUS M YACTHOTO (DYHKIIMH.

[IpumeHeHre TPOM3BOAHOM K HCCIEAOBaHUI0 (PYHKIMH HAa MOHOTOHHOCTb U IKCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHUsl (YHKIIUU Ha OTPE3Ke.

IIpuMeHeHne MPOU3BOJHON [l HAXOKJIEHUS HAWJIYy4YLIEro PEelIeHUs B IPUKIIAIHBIX 3a/1a4ax,
JUIsL OTIpeIeNIEHUs] CKOPOCTH Ipolecca, 3alaHHOr0 (GOpMYIIOi UITH rpaduKoM.

[TepBooOpaznas. Tabnuma nepBooOpa3HbIX.

WuTerpain, ero reomeTpuueckuii 1 ¢pu3ndeckuil cMpici. Beruucnenue nnTerpanta no gpopmyie
Hprotona—JleitOnuna.

INNIAHUPYEMBIE PE3VYJIBTATHI
OcBoenne yueOHOTo mpeamera «MareMaTrukay J0KHO 00eCieunBaTh JOCTHIKEHUE Ha YPOBHE
CpemHero oOmero oOpa30BaHUsS CIEAYIONINX JHUYHOCTHBIX, METANPEIMETHBIX W TPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOTpaMMbI y4eOHOro mpenmera «MaTeMaTHKa
XapaKTePU3YIOTCS:

['paxkiaHcKkoOe BOCTIUTAHUE:!

COPMHUPOBAHHOCTBIO ~ TPAXIAHCKOW  TMO3WIMH  OOYy4Yaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO UIEHA POCCHUCKOTO OOILNECTBa, MPEACTABICHHEM O MAaTEeMAaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUM, IPOLIEYP TPaXKIaHCKOTo 001mecTBa (BEIOOPHI,
OTPOCHI U TP.), YMEHHUEM B3aMMOJICHCTBOBATH C COIMAIBLHBIMA HHCTUTYTAMU B COOTBETCTBHU C HUX
GYHKIUSAMHE 1 Ha3HAYECHUEM.

ITaTproTHuecKoe BOCIIUTAHUE:



c(OPMHPOBAHHOCTHIO POCCHICKON TPaKIAHCKOH HIEHTUYHOCTH, YBOKEHHS K IMPOIUIOMY H
HACTOALIEMY POCCHUICKOM MAaTE€MaTHKH, LICHHOCTHBIM OTHOIICHHEM K JOCTH)KCHHAM POCCHUHCKHX
MaTE€MaTUKOB U POCCUIUCKON MaTEMaTUYECKOH LIKOJIbI, K UCIIOJIB30BAHUIO ATUX JOCTUKEHUN B IPYTUX
HayKax, TEXHOJIOTUIX, chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHMEM  JYXOBHBIX  IIEHHOCTEHl  pOCCHHCKOro  Hapoaa;  c(hHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMsI, ITUYECKOIO IIOBEACHMS, CBSA3AHHOIO C IIPAKTUYECKUM IPUMEHEHHUEM
JOCTHKEHUM HAyKM M JAEATEIbHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKIAAa B IIOCTPOCHHE
YCTOMUYMBOTO OyAyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHUEM K MHUPY, BKIIIOYas 3CTETUKY MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajjay, PELICHUH, pacCyXIEHHH; BOCHPUUMYHMBOCTBIO K MaTeMaTHMYECKUM acleKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

du3nyecKkoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS IPUMEHSITh MaTEMAaTUYECKUE 3HAHUS B MHTEPECaxX 370POBOTO U
6e30macHOro oopasa >KU3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO (3I0pPOBOE NMUTAHMUE,
cOaaHCUPOBAHHBIN PEXHUM 3aHATUN U OTABIXA, PETYIsIpHas (U3NUECKasi aKTUBHOCTD); (PU3MUECKOTro
COBEPUICHCTBOBAHHUS, IIPU 3aHATHUAX CIIOPTUBHO-03J0POBUTEIBLHON JEATEIBHOCTBIO.

TpynoBoe BocnMTaHUe:

TOTOBHOCTBIO K TPY/Y, OCO3HAHMEM LIEHHOCTHU TPY10JIF00MS; HHTEPECOM K pa3IMYHbIM chepam
po(hecCHOHANIBHOM J1€ATENbHOCTH, CBSI3aHHBIM C MAaTEMaTUKONM U €€ NPUIIOKEHUSIMH, YMEHHEM
COBepIlaTh OCO3HAHHBIN BBIOOp Oyaylied mpodeccur U pealn30BbIBaTh COOCTBEHHBIEC JKU3HEHHbBIE
IUTaHBL, TOTOBHOCTBIO M CITIOCOOHOCTBIO K MaTeMaTHUECKOMY 00Opa30BaHUIO U caMOOOpa30BaHUIO Ha
IIPOTSKEHUM BCEU >KM3HHU; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEIICHHM IPAKTHUYECKHUX 3aJad
MaTE€MaTU4YeCKOW HaIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO  DKOJIOTUYECKOW KYJIbTYpbl, IMOHUMAaHUEM BJIMSHHUS  COIMAJIBHO-
DKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE IIPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHEM
IJ100aIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOJIeM; OpueHTalle Ha MPUMEHEHHE MAaTeMaTUYeCKUX
3HAaHUH JUIsL pellieHns 3aa4u B 00JIaCTH OKPY’KaIoIIel cpeibl, IJIaHUPOBAHUS MOCTYIIKOB U OLIEHKU MX
BO3MOJKHBIX ITOCJIEACTBUH I OKPY/KAFOIIEH CPEJIbI.

IleHHOCTH HAyYHOTO ITO3HAHHUS:

c(OpMHPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayK{ U OOILECTBEHHOM NMPAKTUKU, TOHUMaHUEM MaTeMaTH4eCKON Hayku Kak c(epbl 4eI0BeYeCKOH
JIEATEIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTH JUUIS PA3BUTHS LIUBUJIN3ALMH; OBJIAICHUEM S3BIKOM
MaT€MaTUKd M MaTEeMaTU4YECKOM KYJIbTYpOM KakK CpeACTBOM IIO3HAHWS MHPA; TOTOBHOCTBIO
OCYILIECTBIIATH MMPOEKTHYIO U UCCIEN0BATEIBCKYIO IESITENIBHOCTh HHINBHUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbie pe3ybTaThl OCBOCHHUS TMPOTpPaMMBI ydeOHOro mpeamera «MaTemaTHka
XapaKTePU3YIOTCS OBJIAJICHUEM YHHUBEPCAIbHBIMU no3naeamenbHbIMU oeticmeusmu,
VHUBEPCANbHOIMU — KOMMYHUKAMUBHLIMU — O€UCMBUAMU, — YHUBEPCANbHOIMU — pPe2YIAMUEHbIMU
oeticmeusimu.

1) Yuueepcanvuvie noznasamenwvnwvie oeiicmsus, obdecneuusarom @opmuposanue 0a306bIx
KOZHUMUBHLIX NPOYECCO8 O00YHAoWuUxcsa (0C60eHUe Memo008 NO3HAHUSA OKPYHCAIoWe20 Mupa;
npUMeHeHUe T02UYeCKUX, UCCIe008AMeNbCKUX Onepayuli, yMeHul pabomams ¢ uHgopmayuetr).

ba3zoBble tornueckue ACUCTBUA:
® BBIIBIATh M XapaKTepU30BATh CYNICCTBEHHBIC MPU3HAKA MATEMaTHYECKUX OOBEKTOB, MOHATHH,
OTHOWICHWA MEXAy TMOHATHUAMH; (HOPMYIHPOBATH OMpPEIENICHUs] TOHATHUH; YCTaHABINBATh
CYIIECTBEHHBI NPU3HAK KJIACCH(PHKAIMK, OCHOBAHHUS Ui OOOOLICHHS W CPaBHEHUS, KPUTEPUHU
POBOJUMOI0 aHAJIN3a;
® BOCIpHUHUMATh, (OPMYIMPOBATE M  MPEoOpPa3OBBHIBATH CYKICHUS: YTBEpIUTEIbHBIE H
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIUE; YCIOBHBIC;



® BBLIIBISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpEUrs B (haKTax, JaHHBIX,
HAOMIO/ICHUSAX W YTBEPXKACHUSAX; NpearaTh KPUTEPUH [UIsl BBIABICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUH;
e JenaTh BBIBOABI C HCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIFOUCHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;
® TPOBOAUTH CAMOCTOSITEJIBHO JOKa3aTelbCTBA MAaTeMAaTUYECKUX YTBEPXKIEHUM (TpsMble U OT
IPOTUBHOT0), BBICTPAUBaTh apryMEHTAIUIO, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHL; 000CHOBHIBATh
COOCTBEHHBIC CYXKJICHUS M BBIBOIBI;
e BbpIOMpaTh croco0 pemieHus yd4eOHOW 3amauu (CpaBHMBATh HECKOJIbKO BapUAHTOB pEILICHUS,
BEIOMpaTh HANOOJIeE TOIXOASIINN C YIETOM CAaMOCTOSITEIILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccnenoBaTenbCKue A1eUCTBUSA:
® UCIOJB30BaTh BOMPOCHl KaK WCCIEAOBATEIbCKUN WHCTPYMEHT IMO3HAHUS; (HOPMYIUPOBATH
BONPOCH, (UKCHUPYIOIME TMPOTHBOpPEYHE, TMpoOIeMy, yCTaHABIMBAaTh WCKOMOE | JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIUIO, MHEHHE;
® [IPOBOJIUTH CAMOCTOSITEIIFHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, MCCIEIOBAHUE IO YCTAHOBJICHHUIO
0COOEHHOCTEH MaTeMaTH4YeCKOTO OO0BEKTa, SIBICHUS, MPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKITY
00BeKTaMU, SIBJICHUSIMH, TTPOLIECCAMH;
® CaMOCTOSITENILHO (OpMyIHpOBaTH OOOOIICHHWS W BBIBOJALI IO pPe3yJIbTaTaM IMPOBEAEHHOTO
HAOJIIO/ICHUs, WCCIICJIOBAHMSI, OLCHWBATH JIOCTOBEPHOCTH IOJYUEHHBIX PE3YJIbTATOB, BBIBOJOB U
000011IEeHMI;
® [IPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIABUTATH MPEIIOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6oTa ¢ nuadopmanueii:
® BBIIBISITH JCUITUTH HHPOPMAIINH, JAHHBIX, HCOOXOAUMBIX TSI OTBETA Ha BOIIPOC M JJIS PEIICHUS
3a/1a4i;
e BbHIOMpaTh HHGOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATh, CUCTEMATU3HUPOBATH
U MHTEPIIPETUPOBATH MH()OPMAIIUIO PA3TUIHBIX BUIOB U (DOPM MPEICTABICHHUS;
® CTPYKTypuUpOBaTh HH(OpPMALNIO, MPEACTABIATh €€ B Pa3TUYHBIX (QopMax, HILTIOCTPHUPOBATH
rpadu4ecKku;
® OIICHUBATH HAAEKHOCTh MH(DOPMAIIHH TT0 CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIM KPUTECPHSIM.

2) Vuusepcanvuvie KommyHukamueHuwie Oeticmeus, o0becneuusarom c@opMuUpoBaHHOCMb
COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.

Ob61eHue:
® BOCIIPUHUMATh M (DOPMYIHPOBATh CY>KICHHSI B COOTBETCTBHH C YCIOBUSMHU M IEJSIMHU OOIICHHUS,
SCHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh
MOSICHCHHSI 110 XOJTy PEIICHHUS 3a/1a9M, KOMMEHTHPOBATh MOJTYUYCHHBIA PE3yJIbTaT;
® B X0JI¢ OOCYXICHHSI 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYkK/IaeMOil TeMBbI, MPOOJIEMBI, peraeMoit
3a/1ay¥, BBICKA3bIBATh WJCH, HAIICJICHHBIC HAa TOUCK PEIICHHUS; COMOCTABISTH CBOU CYXACHHS C
CYKICHHUSMH JIPYTMIX YYaCTHUKOB JHAJIOra, OOHAPY)KWBATh PA3JIMYUE M CXOJICTBO ITO3WIUH; B
KOPPEKTHOI opme GopMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,
e IPEJICTABIISATh  PE3yJAbTAThl PEHICHHWS 3aJadd, OJKCIEPUMEHTA, HWCCIACAOBAHUS, TMPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Y4ETOM 3a/lay MPEe3eHTAluu U 0COOEHHOCTEH
ayJUTOPUH.

CoTpyIHHYECTBO:
® IOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAWBUIYaTbHOU PabOTHl MPU PEUICHUH
yueOHBIX 3a7a4; NPUHAMATH IIellb COBMECTHOH [EATENbHOCTH, IUIAHUPOBATh OPTaHU3AIIUIO
COBMECTHOM paboThl, pacripeAessiTh BUIbI paboT, JOTOBaprUBaTLCA, 00CYK/1aTh MPOLIECC U Pe3yNIbTaT
paboThl; 00001IaTF MHEHHSI HECKOJIBKUX JTFOJICH;
® yJaCTBOBATH B TPYMNIOBBIX (popmax paboThI (00CYX)aeHUsI, 0OMEH MHEHUM, «MO3TOBBIEC IITYPMBI» U
WHBIC); BBHITIOJTHATH CBOIO YacTh PabOTHl U KOOPAMHHPOBATH CBOM JIEHCTBHUS C JAPYTUMHU UICHAMU
KOMaH/bl; OILIGHWBAaTh KayecTBO CBOEr0 BKJaJa B OOUIMI MPOAYKT 1O KPUTEPUsM,
c(hOpMYyIIMPOBAHHBIM YYACTHHUKAMH B3aUMOJICHCTBUSI.



3) Vuueepcanvuvie pecynamuenvie oeiicmeus, obecneuusarom GHopmMupo8anHue CMulCIOBbIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanus:

COCTABJIATh IUIAH, AJITOPUTM pEIIeHUs 3ajadd, BBIOMpaTh CHOCOO peleHus ¢ Y4ETOM
UMEIOIMXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATb W KOPPEKTHPOBAThH
BapUaHThI PEIICHUH ¢ y4€TOM HOBOM MH(pOpMALIHH.

CaMOKOHTpOJIb:

e BJAJECTh HABBIKAMM IO3HABATENBbHOM pediaexkcuy Kak OCO3HAHMS COBEpLIAEMBIX JEHCTBUH U
MBICIIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB; BIaJeTh CHOCO0AMM CAMOIPOBEPKU, CaMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelleHHsl MaTeMaTH4eCKON 3a/1auH;

® [peABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUH 331a4l, BHOCUTb KOPPEKTHUBbI
B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJEHHBIX OLIMOOK, BBIIBIEHHBIX
TPYIHOCTEH;

® OLEHMBATh COOTBETCTBUE PE3yibTaTa LEU U YCIOBUSAM, OOBSICHATh NPUUYMHBI JOCTUXKEHUS WUIIH
HEJIOCTHKEHUS pe3yIbTaTOB JAEATEIbHOCTH, HAXOJUTh OIIMOKY, JaBaTh OLEHKY HMPUOOPETEHHOMY
OTIBITY.

MNPEIMETHBIE PE3YJIBTATHBI

OcBocHre ydeOHOro Kypca «AinreOpa M Havajga MaTEMaTHYCCKOrO aHAIHW3a» Ha YpPOBHE
cpeaHero o0Iero oOpa3oBaHMs JODKHO O0ECHeurBaTh JOCTHXKEHUE CICIYIOIIUX IMPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yuciia ¥ BbIYMCICHUSA

OnepupoBaTh MNOHATHSMHU: palMOHAJIBHOE U JCHCTBUTENBHOE 4YHCIO, OOBIKHOBEHHas MU
NeCATUYHAsSL APOOB, IPOLICHTEHI.

BeinonssATe apudmMeTryeckre onepannu ¢ paliMoHaIbHBIMU U ACHCTBUTEIbHBIMU YUCIIAMH.

BoinonHaTe npuOaMKEHHBIE BBIYUCIIEHUS, UCIIOIB3YS IPAaBUIIa OKPYTJIEHUS, AeJIaTh TPUKUAKY
Y OLIEHKY p€3y/bTaTa BEIYUCICHUI.

OnepupoBaTh TNOHATHSMH: CTENEHb C IEJIBIM IIOKa3aTejeM; CTaHaapTHas (opMa 3amnucu
JIeMCTBUTENIBHOTO YK, KOPEHb HATYPAJIbHOM CTENEHH; UCTI0JIb30BaTh MOAXOIAILYI0 (GOpPMY 3alHCH
JEHCTBUTENBHBIX YMCEN JIUISl pELICHUs] TPAKTUUYECKUX 3314 U IPEJICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUAMHU: CUHYC, KOCHHYC M TaHI€HC NPOU3BOJILHOTO YIJia; MCIIOJIb30BaTh
3aMnych MPOU3BOJIBLHOIO YIila uepe3 oOpaTHbIE TPUTOHOMETPUUECKHE (DYHKIINH.

YpaBHeHHUs! M HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO; LEJ0E€, palMOHAJIbHOE,
VPPALMOHAIIbHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

Boinonuate npeoOpazoBaHus TPUTOHOMETPHUECKUX BBIPAYKEHU I u pemartb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoimonHATe mpeoOpa3oBaHUs ILENbIX, PAMOHAIBHBIX W HMPPAllMOHANBHBIX BBIPAXKEHUU U
pelaTb OCHOBHBIE THIIBI LEJIBIX, PAlIMOHAIBHBIX U UPPALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

[IpyuMeHsTh ypaBHEHHS W HEPaBEHCTBA JJI PEIIEHUS MaTeMaTHYeCKUX 3aJad M 3a1ad u3
pa3INYHBIX 00J1acTe HAYKU U peaIbHOM KHU3HH.

MonenupoBaTh peajibHble CUTYallUU Ha SI3bIKE ajreOpbl, COCTABIATh BbIPAXKEHUS, YPAaBHEHUS,
HEPABEHCTBA M0 YCIOBUIO 33J1a4M, UCCIIEA0BATh IOCTPOESHHBIE MOJEIN C MCIOIb30BAaHUEM amnmapara
anreopswl.

DOyHKUUH U rpaduKu

OnepupoBaTh TMOHATUSAMU: (YHKIHSA, CIIOCOOBI 3agaHusl (DYHKIIMH, 0OJACTh OMpPENCTECHUS U
MHOX€ECTBO 3HauUeHUH (QyHKIMU, TpapuK QYHKIIUH, B3aUMHO 0OpaTHbIE (GYHKIINU.

OnepupoBaTh NOHATUAMM: YETHOCTh M HEUETHOCTh (DYHKIMM, HYJIU (YHKLIUH, IPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBatek rpaduku QyHKIUI A1 pEIICHUS YPaBHCHH.



Crpouth M uuTaTh rpaduku JTUHEHHON (QYHKIUHM, KBaApaTMYHOW (YHKIMH, CTETIEHHOU
(GYHKIMH C LETbIM TOKa3aTEeJIEM.

Hcnonw3oBath Tpaduku (GYHKIHH JUIST UCCIEJOBAHHS MPOIECCOB W 3aBUCUMOCTEH TIpU
pellleHnr 3aJady U3 JPYruX Yy4eOHBIX NpPEeIMETOB U pealibHOM JKWU3HU; BbIpakaTh (OpMyramu
3aBUCUMOCTHU MEX]ly BETMYMHAMM.

Havana maTremMaTHueckoro aHajaimsa

OnepupoBaTh TOHATHAMH: TIOCIEIOBATEILHOCTh, apu(MeTHUecKass M TeoMeTpuyecKas
IIPOTPECCHH.

OnepupoBarh TOHATHSAMU: OECKOHEYHO YOBIBAIOIIAs T'€OMETPHYECKasi MPOrpeccus, CymMMma
0ecKOHEYHO yOBbIBAIOIIECH reOMETPUUECKON MTPOrPECCUH.

3aaBaTh OCIEA0BATENbHOCTH PA3JINYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOKCTBA MOCIEN0BATEILHOCTEN U MPOrPECCUN JUIsl PELICHUSI PEAVIbHBIX 3a7a4
IIPUKJIAHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOXECTBO, OII€pPAIIMH HaJl MHOXKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar JJjisl OMMCaHUsl PEabHBIX IPOLIECCOB U
SIBIICHUI, TIPU PEIICHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMU: ONPENIEICHUE, TEOPEMA, CIIEICTBUE, TOKA3ATEIIbCTBO.

11 KUIIACC

Yucsia ¥ BLIYUCICHUSA

OnepupoBaTh MOHATHAMU: HaTypalbHOE, LIEJI0€ YMCII0; MCIOIb30BaTh MPU3HAKU ACITUMOCTU
LEJbIX YHCEJI, Pa3JI0KEHUE YUCIIA HA POCThIE MHOKUTENH JIJISl PEILICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PAllMOHAJILHBIM [T0KA3aTEJIEM.

OnepupoBaTh MOHATUAMMU: JIOTapu(M YUCIIA, IECITUYHBIE U HATYpalbHbIE JIOTApU(MBI.

YpaBHeHHUs M HEpaBEHCTBA

[TpuMeHATH CBOWCTBA CTENEHU Ui NMPeoOpa3oBaHMs BBIPAKEHMI; ONEpUPOBaTh MOHATHAMM:
IIOKa3aTeIbHOE YPaBHEHHE M HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIBI ITOKA3aTEJIbHBIX YPAaBHEHUHN U
HEPABEHCTB.

BoinonuaTe mpeoOpa3oBaHus  BBIpAXKEHHWH, coAepXkallux JIorapupMbl; ONEpUpPOBAThH
HNOHATUSAMM:  JIorapu(MUUeckoe ypaBHEHHE W  HEPAaBEHCTBO; pellaTh OCHOBHBIE  THIIbI
Jorapu(pMHUUECKUX ypaBHEHHUI U HEPaBEHCTB.

Haxoauts perieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMU: CHUCTEMa JIMHEHHBIX yYpaBHEHUH M €€ pelleHue; HCIOIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIs PEIIEHUS MPAKTUYECKUX 3a/1ay.

Haxomaute pemeHns NMpOCTEMIIMX CHCTEM M COBOKYIIHOCTEH pPALMOHAIBHBIX YPaBHEHHU H
HEPABEHCTB.

MonenupoBaTh peanbHble CUTyallUd Ha SI3bIKE alreOpbl, COCTaBIISITh BHIPAKEHUS, YPABHEHMUS,
HEPaBEHCTBA U CUCTEMBI 10 YCIOBUIO 3aJa41, UCCIIEI0BATH IOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAHUEM
anmnapara ajreopsl

DOyHKUUH U rpaduKu

OnepupoBaTh MOHATUSAMU: NepruoanYecKas QyHKIHUSA, TPOMEXKYTKH MOHOTOHHOCTH (PYHKIIMH,
TOYKU SKCTpeMyMa (pyHKIUHM, HauOojbllee M HaUMEHbIee 3HAYCHHsS (YHKIUU Ha HPOMEKYTKE;
MCIIOJIb30BATh UX VIS UCCIIE0BaHUS (QYHKIMH, 3aJaHHOU IrpadUKOM.

OnepupoBatb MOHSTUAMU: rpaduKu [I0KAa3aTeIbHOM, JorapupmMuIecKon u
TPUTOHOMETPHUECKUX (PyHKIMI; n300pakaTh UX Ha KOOPAMHATHOM IIOCKOCTH W MCIIONb30BaTh IS
pelleHUs] ypaBHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPIMHATHON IMJIOCKOCTH rpapUKy JIMHEHHBIX YpaBHEHUHN U HCIIOIb30BaTh UX
JUISl PEIIEHUS] CUCTEMBI JIMHEWHBIX YPaBHEHUM.

Hcnonp3oBathk rpaduku GpyHKUKN U MCCIETOBaHUS MPOIIECCOB U 3aBUCUMOCTEN U3 JIPYIHX
y4eOHBIX TUCIUTUIHH.

Hayana maTemMaTH4uecKoro aHajaimsa

OnepupoBaTh MOHATUSMH: HENpPEpbIBHAS (DYHKIMS; NMPOU3BOAHAS (YHKIMHU; HCIIOJIB30BATh
TEOMETPUUYECKHUIN ¥ (PU3MUECKHUI CMBICT TIPOU3BOAHOM JJISl pEIICHUS 3a/1a4.



HaxomuTe mnpowW3BOAHBIE JJIEMEHTApHBIX (DYHKIUN, BBIYUCIATH MPOU3BOJHBIC CYMMBI,
MPOU3BEICHUS, YaCTHOTO (PYHKIIHH.

Hcnons30BaTh MPOU3BOAHYIO ISl MCCIEAOBAHUS (DYHKIIMU HA MOHOTOHHOCTH U DKCTPEMYMBI,
IMPUMEHSTH PE3yJbTaThl HCCIICIOBAHMS K TIOCTPOCHHUIO I'PaUKOB.

Hcnonp30BaTh MPOU3BOIHYIO ISl HAXOXKIEHUST HAMIIYYIIETO PEUICHUS B MPHUKIATHBIX, B TOM
YHpCiIe COIMAIbHO-DKOHOMUYECKHX, 3aa4ax.

OnepupoBaTh MOHATHSAMH: IEPBOOOpa3Hasi W WMHTETPal; TOHUMATh TEOMETPUYECKHA U
(bU3HYECKUI CMBICIT HHTErpasa.

Haxomute mepBooOpa3HbIe 3IeMEHTApHBIX (DYHKIMN; BBIYHCIATH WHTETpal 1Mo (opmyrie
Herorona—Jleiiouuia.

Pemarp npuknagHble 3aladd, B TOM YHCIE COIUAIBHO-DKOHOMHUYECKOTO W (U3NYECKOTO
XapakTepa, CpeJICTBAMH MaTEMaTHYECKOTO aHaIn3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
Ne KoJsmnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl
n/m Beero Kontposabubie IIpaktnuyeckue 00pa3oBaTejbHbIE
padoThI padoThI pecypcol
MHoOecTBa palMOHaJIbHBIX U JEHCTBUTEIBHBIX Yncell. PalinoHanbHbIe bu6mmoreka [JOK
1 14 1
YpaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
2 Oynknuu 1 rpaduku. CTENeHb C MeJbIM MoKazaTeieM 6 bubmorexa [IOK
YHEI p ' H https://m.edsoo.ru/1568aba3
3 Apudmernueckuii KOpeHb N—0ii cTenenu. MppannoHnanbHble ypaBHEHUS U 13 1 bubnnorexa [HOK
HEpaBEHCTBA https://m.edsoo.ru/1568aba3
4 ®opmyJibl TPUTOHOMETPUHU. TPUTOHOMETPUYECKUE YPAaBHEHUS 22 1 bubmorexa [IOK
pMY p pHu-1p p yp https://m.edsoo.ru/1568aba3
5 ITocnenoBaTebHOCTH U MPOTPECCUU 5 bubmorexa LHOK
A porp https://m.edsoo.ru/1568aba3
. bubmuorexa [JOK
6 [ToBTOpEeHUE, 006001IeHNE, CHCTEMATH3aIUs 3HAHUI 3 1 https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0
11 KIIACC
Ne KoanuyecTBo yacos DJIEKTPOHHBIE
HanmeHoBaHue pa3/ieioB U TeM NPOrpaMMbl
n/n B Kountpoanusie IIpakTunueckue oOpasoBaTe/bHbIE
cero padoThbl padoThbl pecypchl
CremneHsb ¢ pallnoOHANbHBIM MOKa3zareneM. [lokazarenpHas QyHKIHSL. bubnnorexa [JOK
1 12 1
[TokazarenbHble ypaBHEHUSI U HEPABEHCTBA https://m.edsoo.ru/f11c4afd
) Jlorapudpmuueckas ¢pyakuus. Jlorapudmudeckre ypaBHEHUS U D bubnuoteka [JOK
HEPaBEHCTBA https://m.edsoo.ru/f11c4afd
Tpuronomerpuueckue GyHKIHUH U UX rpaduku. Tpuronomerpudeckue bubmmnorexa [JOK
3 9 1
HEPAaBEHCTBA https://m.edsoo.ru/f11c4afd
. bubnuoteka [JOK
4 IIpounsBoaHas. [IpuMeHeHne IPOU3BOIHOM 24 1 https://m.edsoo.ru/f1 1cdafd
5 HuTerpan u ero npuMeHeHus 9 bubmmorexa [IOK
P p https://m.edsoo.ru/f11c4afd
6 Cucremsl ypaBHEHU 12 1 bubmorexa HOK

https://m.edsoo.ru/f11c4afd




bubnunoreka LIOK

7 Hatypanbreie u nenbie uncra 6 https://m.edsoo.ru/f11c4afd
. bu6nmmoreka [IOK

8 [ToBTOpeHuUe, 06001IeHNE, cCUCTEeMAaTH3aIUsl 3HAHU I 18 https:/m.edsoo.ru/f1 1cdafd

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




INOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
Ne KosauuyectBo 4yacos DJIEeKTPOHHBIE
n/n Tema ypoka Kour II ara oOpa3oBaTeJbHbBIE
Beero pobHele  IpakTmueckue | ouonyg p
padoThI padoThI pecypchl
1 MHOXeCTBO, Ollepaluu HaJ MHOKeCTBaMu. J(narpammel 1 bubmumoreka [IOK
Oitnepa—Benna https://m.edsoo.ru/746d5dce
’ Pammonansaelie yncina. OOBIKHOBEHHBIE U JECATUYHBIE 1 bu6mmoreka [IOK
JIpoOu, MIPOLIEHTHI, 0ECKOHEYHBIE TIEPUOMUECKUE ApOoOU https://m.edsoo.ru/be888093
3 Apudmerndeckue onepaniy ¢ pauoHATBHBIMU YHACIAMH, 1 bubnnorexa [JOK
npeoOpa30BaHMsI YUCITOBBIX BBIPAKCHHI https://m.edsoo.ru/4d7f95fe
+ e sae s pr orpecrei s BuGmrorexa LIOK
. https://m.edsoo.ru/44dd1046
peasbHOM JKU3HH
S mpmknasmax saxus s pasmann owpaenet w1 BuGmrorexa LIOK
. https://m.edsoo0.ru/d99d8c74
peasbHOM JKU3HH
6 [ericrBurenbHble yncia. PanmonansHble U 1 bubnnorexa [JOK
UppalyoHaJIbHbIE YHCIa https://m.edsoo.ru/2f36a36f
7 Apudmerndeckue onepanuu ¢ AeHCTBUTEIbHBIMU 1 bubnuoreka [IOK
YyHClIaMu https://m.edsoo.ru/a97a12d9
3 [IpubnuxEHHBIE BEIYUCIIEHNUS, IPABHIIIA OKPYTIICHUS, 1 bubnnoreka [JOK
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN https://m.edsoo.ru/cb723fbd
9 ToxaecTBa U TOKJIECTBEHHbIE IPEOOPA3OBAHUS 1 bubmorexa LHOK
https://m.edsoo.ru/3a23acl15
10 YpaBHeHue, KOpEHb YpaBHEHUS 1 bubmmorexa [IOK
’ https://m.edsoo.ru/11ac68be
11  HepaBeHcTBO, pelIeHHE HEPABEHCTBA 1 bubmorexa LHOK
’ https://m.edsoo.ru/50bdf26d
bubmuorexa [JOK
12 | MeToa HHTEPBAJIOB 1 https://m.edsoo0.ru/775f5d99
13 Pemenue nensix v 1poOHO-pallMOHANIBHBIX YPaBHEHUN U 1 bubnnoreka [JOK

HCPAaBCHCTB

https://m.edsoo.ru/6ec7al07




14

KonTtponbHas pabora o Teme "MHoOXkecTBa
paLMOHATIBHBIX U IEHCTBUTENBHBIX Yncell. PanMoHanbHbIe
ypaBHEHUS U HEPaBEHCTB"

Oynk1us, crnocoosl 3ananus Gpyakun. Bzanmuo

bu6mmoreka [IOK
https://m.edsoo.ru/1914a389

bubmuorexa [JOK

15 oOpaTHbIe GYHKITUN https://m.edsoo.ru/226eeabf
6 |Eado By, O o oo Bunionsa LOK
SHAKOLIOCTORHCTE https://m.edsoo.ru/763e75ee
, . bubnmoreka [JOK
17" Hernbie u neulThbIe pynicumm https://m.edsg).ru/ff4564ad
18 Crernens ¢ nensiM nokasarenem. CrangaptHas hopma bubnnoreka [JOK
3anMcy JeHCTBUTEIBLHOIO YUCIia https://m.edsoo.ru/66446d3e
19 f;;g;?;ﬁiif;gg::ﬁf: g;bﬂi)fr;}ll i{jor;?(?:mecxnx Bubmiorexa [JOK
38184 W NIEICTABJICHHS JAHHbIX https://m.edsoo.ru/6eadc6f1
20 CremnenHast QyHKITUS C HATYPAIBHBIM H IIEITBIM bubnuorexa [JOK
nokazateneM. E€ cBoiicTBa u rpaduk https://m.edsoo.ru/3f25a047
21  Apudmerndeckuili KOpeHb HaTYpaJIbHOM CTENEHU bubmorexa LHOK
https://m.edsoo.ru/d82c36d4
22 Apudmernueckuii KOpeHb HaTYpaJbHOM CTENIECHU bubmmorexa [IOK
https://m.edsoo.ru/fe7fc4db
23 CaoiicTBa apu(pMeTHUECKOr0 KOPHS HATYpaIbHOU CTEIIEHU bubmorexa LHOK
https://m.edsoo.ru/d0f0b260
24 CaoiicTBa apu(pMETHUECKOI0 KOPHS HaTypalbHON CTENEHU bubmorexa LHOK
https://m.edsoo.ru/c3389865
25 | CaoiicTBa apupMeTHIECKOTO KOPHS HATypaTbHOU CTETICHH bubmmorexa [IOK
https://m.edsoo.ru/444c4b9c
26  JleticTBus ¢ apupMeTHUECKUMH KOPHSIMHU N—OM cTeneHn bubmorexa LHOK
https://m.edsoo.ru/54b815c5
27  JleiicTBus ¢ apu(METHUECKUMHU KOPHIMHU N—OH CTETIEHU bubmmorexa [IOK
https://m.edsoo.ru/83105a0e
28 | Jle#icTBus ¢ apu(pMeTHUECKUMH KOPHSIMHU N—Oi cTeneHn bubmorexa LHOK
https://m.edsoo.ru/2ablc7bc
29  JleiicTBus ¢ apu(METHUECKUMHU KOPHIMHU N—OW CTETIEHU bubmmorexa [IOK

https://m.edsoo.ru/eacb053c




30

JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH N—O# CTETNeHN

bubmuorexa [JOK
https://m.edsoo.ru/8a5adaS1

31  PemnieHue uppanMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB bubmorexa [IOK
https://m.edsoo.ru/69106ae7
32  Peuenue uppanMoHaJIbHBIX YPAaBHEHUN U HEPABEHCTB bubmmorexa [IOK
https://m.edsoo.ru/9362fea9
33 PenieHue uppanvoOHaIbHBIX YPABHEHUI U HEPABEHCTB bubmmorexa [IOK
https://m.edsoo.ru/78d9b391
34 | Pemienue nppaiyoHaJIbHbIX YpaBHEHHH U HEPAaBEHCTB bubmmorexa [IOK
https://m.edsoo.ru/de7ca33e
35 | Peuenue uppanvoHaJIbHBIX YPaBHEHUN U HEPABEHCTB bubmorexa LHOK
https://m.edsoo.ru/87e5e52d
36 | CaoiicTBa u rpaduk KOpHS N-0i CTENEHU bubmorexa LOK
https://m.edsoo.ru/ebOcc5e3
37 | CpoiicTBa u rpaduk KOpPHS N-0i CTETICHN bubmorexa LHOK
https://m.edsoo.ru/5{29b9b5
o | o e o e A g B LOK
" https://m.edsoo.ru/f13af630
HEPABEHCTBA
39 | CuHyc, KOCUHYC M TaHI'€HC YMCIIOBOTO apryMeHTa bubmorexa LHOK
’ https://m.edsoo.ru/5605ed0
40 CuHyc, KOCUHYC ¥ TaHT€HC YMCIOBOTO apryMeHTa bubmorexa LHOK
’ https://m.edsoo.ru/ec9{4d78
41 ApKcuHyC, apKKOCHHYC U apKTaHI€HC YHCIOBOTO bubnuoreka [IOK
aprymeHTa https://m.edsoo.ru/b8f5d49a
42 ApKcuHyC, apKKOCUHYC ¥ apKTaHI'€HC YHCIOBOTO bubnuoreka [IOK
aprymMeHTa https://m.edsoo.ru/f1ff9220
43 Tpuronomerpudeckass OKpyK HOCTb, OIPECIICHHUE bubnnoreka [JOK
TPUTOHOMETPUUYECKUX (PYHKLIUH YUCIOBOIO apryMeHTa https://m.edsoo.ru/6df195a0
44 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEIEIICHNE bubnnorexka [JOK
TPUTOHOMETPUUYECKUX (PYHKLUH YUCIOBOIO apryMeHTa https://m.edsoo.ru/6b61c578
45  OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI bubmmorexa [IOK

https://m.edsoo.ru/6ed2b3ba




bubmuorexa [JOK

46  OCHOBHBIC TPUTOHOMETPHUECKUE (HOPMYIIBI https://m.edsoo.ru/fcdd2a2e
47  OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI bubmorexa LHOK
https://m.edsoo.ru/b8a0ff2f
48  OCHOBHBIC TPUTOHOMETPHUECKHUE (POPMYITBI bubmmorexa [IOK
https://m.edsoo.ru/12d1413c
49  IIpeobpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKCHUN bubmmorexa [IOK
https://m.edsoo.ru/e248c5fc
50 | IIpeoOpa3zoBaHKe TPUTOHOMETPUIECKUX BBIPAKESHUN bubmorexa [IOK
https://m.edsoo.ru/09ba5Sb3d
51 IlpeoGpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKECHUIA bubmorexa [TOK
https://m.edsoo.ru/1f4655da
52  IlpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUM bubmorexa LHOK
https://m.edsoo.ru/76ce9958
53  IlpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKECHUIA bubmorexa [TOK
https://m.edsoo.ru/8fa598b5
54  PemuieHue TpUTrOHOMETPUYECKUX YPaBHEHUN bubmorexa LHOK
https://m.edsoo.ru/6baefe19
55 | PeleHue TpUTOHOMETPUUECKUX YpaBHEHUN bubmorexa LHOK
https://m.edsoo.ru/al{f8d141
56 | PeleHue TPUTOHOMETPUUECKUX YpaBHEHUN bubmmorexa [JOK
https://m.edsoo.ru/65a0f2d0
57  PeuieHue TpUrOHOMETPUYECKUX YPAaBHEHUMN bubmorexa LHOK
https://m.edsoo.ru/0d8a770d
58 | PeleHue TPUTOHOMETPUUECKUX YpaBHEHUN bubmmorexa [TOK
https://m.edsoo.ru/cec28774
59  PemieHue TpUrOHOMETPUYECKUX YPaBHEHUH bubmorexa LHOK
https://m.edsoo.ru/ebeec650
O606menue mo TeMaM "OCHOBHBIE TPUTOHOMETPHUECKHE bubnmoreka [JOK

60

61

dbopmysel. TpuroHomeTpuieckue ypaBHeHHS"
KonTposbHas pabora no teme "®@opmyisl
TPUTOHOMETPHUH. TpUTrOHOMETpUYECKUE
ypaBHeHus'"/Beepoccuiickas mpoBepoyHasi pabota

https://m.edsoo.ru/ae44ac4c

bu6mmoreka [IOK
https://m.edsoo.ru/b46a8228




Wrorosas koHTpoabHAsA pabora / Beepoccuiickast

bubmuorexa [JOK

62 npoBepovHas paboTa ! ! https://m.edsoo.ru/188bbf6e
63 O06o01IeHne, cucTeMaTru3alus 3HAaHUA 32 Kypc anreOpsl U | bubnmoreka [JOK
Hadaj MaTeMatudeckoro aHanusa 10 xiacca https://m.edsoo.ru/33e6629¢
61 | P o o e D ok | BuGorexa LIOK
porp AP p https://m.edsoo.ru/d36669f8
3a/1a4 MPUKJIAHOTO XapaKTepa
g5 | B e o o | BuGorea 10
https://m.edsoo.ru/1cbf72bl
MIPOTPECCUU
bubmuorexa [JOK
66 Dopmyna COXKHEIX POUCHTOB ! https://m.edsoo.ru/538fc437
bubmuorexa [JOK
67 ' ®opmyna CIOKHBIX IPOLCHTOB 1 https://m.edsoo.ru/c2627eca
63 O06o01IeHre, cCucTeMaTH3alns 3HAHUIA 32 Kypc anreOpsl U 1 bubnuorexa [JOK
HayvaJ MaTeMatudeckoro aHainusa 10 xiacca https://m.edsoo.ru/49f1b827
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 4 0

11 KIIACC

No KosmmuecTBo yacos DJleKTpoHHbIe UG poBbIE

Tema ypoka Hara
n/n Kourpoabusie IIpakTuueckue oOpa3oBaTe/IbHbIC

Bcero U3YYCeHUS
padoThI padoTsI pecypcbl
1 CreneHsb ¢ palluOHAJIBLHBIM [TOKA3aTeIeM 1 bubmorexa LHOK
pall https://m.edsoo.ru/a52939b3
2 CaoiicTBa cTeneHN 1 bubmoreia LHOK
https://m.edsoo.ru/ff601408

3 [TpeoOpa3oBanue BbIpaXKEHUH, COACPIKAIINX 1 bubmuoreka [IOK

paIrMoHaIbHBIE CTETICHU https://m.edsoo.ru/3d87e248
4 [TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX 1 bubnuorexa [IOK

palrOHAJIbHBIC CTCIICHU

https://m.edsoo.ru/343c6b64




5 [TpeoOpa3oBaHue BBIpAXKEHUH, COACPIKAIINX bubnuoreka [IOK
palMoHaIbHBIC CTEIICHU https://m.edsoo.ru/4064d354
6 [TokazaTenbHbIC ypaBHEHUSI U HEPABEHCTBA bubmorexa [IOK
https://m.edsoo.ru/be76320c
7 [TokazaTenbHBIC YpaBHEHUS U HEPABEHCTBA bubmorexa LIOK
https://m.edsoo.ru/3d408009
8 [TokazaTenbHBIC YpaBHEHUS U HEPABEHCTBA bubmorexa LIOK
https://m.edsoo.ru/bd5ft0ec
9 [TokazaTenbHbIC YypaBHEHUS U HEPABEHCTBA bubmorexa LIOK
https://m.edsoo.ru/cebf10c6
10 | Tloka3arenbHble ypaBHEHHUS U HEPABEHCTBA bubmorexa LHOK
https://m.edsoo.ru/536de727
N . bu6mmoreka [IOK
11 | Iloka3zarenbHas (GyHKIHA, €€ CBOMCTBA U rpaduK https://m.e dS(I)_E).ru /185bc8132
12 | noxassmenc. Hoxsssrensusn by, Toxasatenste. BuGmmorera LIOK
yPABHCHNUS 1 HEpABEHCTBA" https://m.edsoo.ru/58e8e2f2
bubmuorexa [JOK
13 Jlorapugm umcia https://m.edscEE).ru/3e3230d4
14 | JlecaTM4HbIE U HATypaIbHbBIE JIOTAPUPMBI bubmorexa LHOK
https://m.edsoo.ru/lea72162
15  TIpeoOpa3oBaHu€e BbIpa)KEHUHN, COAEPKAIINX JIOTAPUPMBI bubmorexa LHOK
https://m.edsoo.ru/da48154c¢
16 | IlpeoOpa3oBaHue BbIpaXXEHUH, COAEPIKAIINX JIOTapUPMBbI bubmmorexa [IOK
https://m.edsoo.ru/4beff03b
17  TlpeoOpa3oBaHue BbIpa)KEHUH, COAEPKAIINUX JIOTAPUPMBI bubmorexa LHOK
https://m.edsoo.ru/fe189f2d
18 | IIpeoOpa3oBaHue BBIpAKEHUH, COAEPKAIIUX JIOTapU(PMBbI bubmorexa LHOK
https://m.edsoo.ru/fadb8aas
19  Jlorapudmuueckre ypaBHEHHS U HEPABEHCTBA bubmiorexa LOK
https://m.edsoo.ru/3034724¢
20  Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA bubmoreia LHOK

https://m.edsoo.ru/712ac2d9




bubmuoreka [JOK

21  Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/9e3f4bc9
22 Jlorapudmuyeckne ypaBHEHHS U HEPAaBEHCTBA bubmorexa LHOK
https://m.edsoo.ru/15bclcfb
23 | Jlorapudmuueckas pyHkuus, e€ cBorcTBa U rpaduk Eggi?/ﬁ_eeﬁlsigﬁ/ 168bbe9d
24 Jlorapudmuyeckas ¢pyHKIus, €€ CBOMCTBA U rpaduk Eggg?lﬁizasggﬁlg 4102051
25 | Tpuronomerpuueckue (pyHKIIUH, UX CBOMCTBA U rpaduKu bubmorexa [IOK
https://m.edsoo.ru/beeff646
26 | TpuroHomerpuueckue GyHKIUHU, UX CBOWCTBA U TpaduKu bubmorexa [TOK
https://m.edsoo.ru/d2e4601b
27  Tpuronomerpudeckue QyHKIUH, UX CBOMCTBA U rpaduKu bubmorexa LHOK
https://m.edsoo.ru/ba9da96d
28 | TpuroHomerpuueckue GyHKIUHU, X CBOMCTBA U IrpaduKu bubmorexa [TOK
https://m.edsoo.ru/24ab3c53
29 | Ilpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB bubmorexa LHOK
https://m.edsoo.ru/5272b9al
30 | IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB bubmorexa LHOK
https://m.edso0.ru/0c837397
31 | IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB bubmorexa LHOK
https://m.edsoo.ru/e6e1901f
32 | Ilpumepsl TPUTOHOMETPHUUECKUX HEPABEHCTB bubmorexa LHOK
https://m.eds00.ru/0f903c75
KonrtponsHas padora no reme "Jlorapudgmuueckas
33 ¢bynkus. Jlorapupmuueckue ypaBHeHUs U bubnnoreka [JOK
HepaBeHcTBa. T puroHoMerpuueckrue QyHKITUU U UX https://m.edsoo.ru/10130727
rpaduxu. Tpuronomerpuueckre HepaBeHcTBa"
bubnnorexka [JOK
34 Henpepuipibic pymiuun https://m.edsg).ru/403bfb0d
35 | Metoa MHTEpBAJIOB ISl pEIICHNs HEPABEHCTB bubmoreia LHOK
https://m.edsoo.ru/6db0b423
36 | Metoa MHTEpBAJIOB [UIsl PEIICHNS HEPABEHCTB bubmorexa LHOK

https://m.edsoo.ru/Qadbcelb




bubmuoreka [JOK

37 Tpoussoauas pynumn https://m.edsoo.ru/0731ad3d
bubnuoreka [JOK
38 Ilponssomnas dymkumm https://m.edsg).ru/723dd608
39  T'eomerpuyeckuid ¥ PU3MUECKUI CMBICT IPOU3BOIHOMN bubmorexa LHOK
https://m.edsoo.ru/6¢c8d36ff
40 | I'eomerpuyeckuii U PU3NYECKUIA CMBICI MPOU3BOTHON bubmorexa LHOK
https://m.edsoo.ru/a413eca9
41  IIpow3BonaHBIC dJIEMEHTAPHBIX (HYHKINH bubmmorexa [IOK
https://m.edsoo.ru/c7550e5f
42 IIpon3BoaHBIC JIEMEHTAPHBIX (HYHKINH bubmorexa LHOK
https://m.edsoo.ru/14ab3cdb
43  Tlpou3BoaHAas CyMMbl, IPOU3BEICHUS, YACTHOTO (QDYHKIUI bubmorexa [TOK
https://m.edsoo.ru/c12a0552
44 TIpow3BojaHasi CyMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUI bubmorexa LHOK
https://m.edsoo.ru/d598f201
45  Tlpou3BoaHasi CyMMBbI, TPOU3BEICHUS, YACTHOTO (DYHKITUI bubmorexa LHOK
https://m.edsoo.ru/1de34d4d
46 [IpumeHneHne Mponu3BOIHON K HCCIeI0BaHUIO (QYHKIUI Ha bubnnorexka [JOK
MOHOTOHHOCTB U 3KCTPEMYMBI https://m.edsoo.ru/17af2df9
47 ITpuMeHeHre TPOM3BOIHON K UCCIEI0BaHUIO (PYHKIMI Ha bubnuoreka [IOK
MOHOTOHHOCTB U SKCTPEMYMBI https://m.edsoo.ru/a8ca5ad4
48 [IpumeHneHne Mponu3BOIHON K HCCIIeI0BaHUIO (QYHKIUI Ha bubnnorexka [JOK
MOHOTOHHOCTB U 3KCTPEMYMBI https://m.edsoo.ru/0b411edd
49 ITpuMeHeHne TPOU3BOIHON K UCCIEI0BaHUIO (PYHKIHMI Ha bubnuoreka [IOK
MOHOTOHHOCTB U DKCTPEMYMBI https://m.edsoo.ru/caf9bd2f
50 HaxosxieHne HanOobIIero ¥ HAMMEHbBIIIETO 3HAYCHUS bubmuorexa [JOK
(GyHKIIMH Ha OTpE3Ke https://m.edsoo.ru/fac78f05
51 Haxoxnenne HanOoIbIIero 1 HANMEHBIIIETO 3HAYCHUS bu6mmorexa [IOK
(GYHKITNHM Ha OTpE3Ke https://m.edsoo.ru/fb6a8acf
57 HaxosxieHne HanOobIIero ¥ HAMMEHbBIIIETO 3HAYCHUS bubmuorexa [JOK
(GyHKIMH Ha OTpE3Ke https://m.edsoo.ru/cffcb7e5
53 Haxoxnenne HanOoIbIIero 1 HANMEHBIIIETO 3HAYCHUS bu6mmorexa [IOK

(GyHKLINU Ha OTpe3Ke

https://m.edsoo.ru/d9469916




54

Haxoxnenne HauboIbIIero 1 HAMMEHbBIIETO 3HAYCHUS
(GYHKIIMHM Ha OTpe3Ke

bubmuoreka [JOK
https://m.edsoo.ru/ad15000e

55

56

Haxoxnenne HanOobIIero 1 HAMMEHBUIETO 3HAYCHUS
(byHKINU Ha OTpe3Ke

[TpumeneHne TpON3BOIHON JUTS HAXOXKICHHUS HAWITYUIIEro
pCeUICHUS B MIPUKIIAAHBIX 3ada4ax, JJId OMPCACIICHUA
CKOPOCTH TIpolLecca, 3aJaHHOT0 (OPMYJION MM rpa KoM

bu6mmoreka [IOK
https://m.edsoo.ru/86adcbfd

bu6mmoreka [IOK
https://m.edsoo.ru/13205d80

57 Kontponbnas padota nmo teme "[IponsBoanas. bubmuorexa [JOK
IIpumenenue npou3BogHON" https://m.edsoo.ru/f8ed5{99
58 | IlepBooOpa3nas. Tabmuiia mepBooOpa3HbIX bubmorexa LHOK
https://m.edsoo.ru/d777edf8
bubnnoreka [HOK
59 | IleprooOpa3nas. Tabmuiia mepBooOpa3HbIX https://m.e dscﬂ).ru 130¢3697b
60 WuTerpan, reoMeTpuuecKuii 1 GU3NIeCKUd CMBICIT bubnnorexka [JOK
HWHTETpaja https://m.edso0.1ru/391272c¢9
61 WuTerpan, reoMeTpruuecKuii 1 GU3NIECKUA CMBICIT bubnnorexa [HOK
UHTerpana https://m.edsoo.ru/d359fb5f
62 WuTerpai, reoMeTpruuecKuil 1 (pU3NYeCKUid CMBICI bubnuoreka [IOK
UHTErpana https://m.edsoo.ru/07eb464b
63 Brruucnenue nnterpana no gpopmyine bubnuoreka [IOK
Herorona—IJleitOHuna https://m.edsoo.ru/b9b225¢3
64 Beruucnenue nnterpana mno gpopmyine bubnuoreka [IOK
Hprorona—IJleitOHuna https://m.edsoo.ru/b800deb4
65 Brruncnenue nnrerpana no ¢popmyie bubnnorexka [JOK
Hrrorona—JleiiOnumna https://m.edsoo.ru/fSeed075
66 Brruucnenue nnaterpaia mno gpopmyine bubnuorexa [IOK
Herorona—IJleitOnuna https://m.edsoo.ru/41da431a
67 | CucreMmsbl JINHEHHBIX ypaBHEHUN bubmmorexa [IOK
https://m.edsoo.ru/b648235a
68 | CucreMmsbl JINHEHHBIX ypaBHEHUIN bubmorexa HOK
https://m.edsoo.ru/5ab83864
Pemenne npukiaaHbIX 3aa4 ¢ TOMOIIBIO CUCTEMBbI bubnuorexa [IOK

69

JIMHEMHBIX YpaBHEHUH

https://m.edsoo.ru/a4d65ee5




Pemenue MPUKJIAAHBIX 3aaa4 C IOMOIIBIO CUCTCMbI

bubmuoreka [JOK

70 JIMHEWHBIX YPABHEHUHN https://m.edsoo.ru/aa5962el
CucTeMbl U COBOKYITHOCTH LEJIbIX, pallMOHATIbHBIX
71 I/IppaI_II/IOHaJILHBIXyEOK%aTEI’:-IJIBHBD’( pn(L)Iraqu)Mqu(,:KHx bubmmorexa [IOK
9 ’ ’ https://m.edsoo.ru/48190472
YpaBHEHHH U HEPAaBEHCTB
CucreMspl U COBOKYITHOCTH LIENbIX, PALIUOHAJIBHBIX,
72 I/IppaI_II/IOHaIIBHLIXyEOKaSaT:J'IBHLIX pngrapn(bMqucxnx bubmmorexa [IOK
. ’ ’ https://m.edsoo.ru/2dbd3859
YpaBHEHUH U HEPABEHCTB
CucreMspl U COBOKYITHOCTH LIENbIX, PALIUOHAJIBHBIX,
73 I/IppaI_II/IOHaJ'ILHLIXyEOK%aT:HLHLIX pn(L)IrapHQ)MquCKHX bubmmorexa [IOK
. ’ ’ https://m.edsoo.ru/7ab8d17e
YpaBHEHUN U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LENbIX, PALlUOHAJIbHBIX,
74 I/IppaI_II/IOHaJ'ILHLIXyEOK%aT:HLHLIX pﬂz)ll“apI/ICbMI/I‘leCKI/IX bubmorexa LHOK
. ’ ’ https://m.edsoo.ru/81cccfe9
YpaBHEHUI U HEPABEHCTB
75 Hcnonp3oBanne rpadukoB GyHKIHN IS pEIICHUS bubnnorexa [JOK
YPaBHEHUU U CUCTEM https://m.eds00.ru/039949bf
76 Hcnonb3oBanue rpa@ukoB GyHKUMN AT peIieHust bubnuoreka [IOK
YpaBHEHUH U CUCTEM https://m.edsoo.ru/a7d95f79
[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K
77 pg)meHmo MaT}éiaTHqGCK;Ix 3a1a4 " 3a1;aq 13 Pa3JIMYHbIX bubmorexa LHOK
. . https://m.edsoo.ru/ca878deb
obsiacTeil HayKH U peaIbHOM KU3HU
78 KontponbHas pabora o teme "MHTerpan u ero bubnuoreka [IOK
npuMeHeHust. CucreMbl ypaBHEHUH" https://m.edsoo.ru/471c735b
79 HatypanbHble u 1ienble yrcia B 3aja4yax U3 peajibHou bubnnorexka [JOK
KU3HU https://m.edsoo.ru/3ceel327
30 HarypainbHble U nienble Yuca B 3a7a4ax U3 peaabHOon bubnuoreka [IOK
KHU3HU https://m.edsoo.ru/a35al31d
31 HarypanbHble u nienble 4ucia B 3a7a4ax U3 peanbHOu bubnnorexka [JOK
KA3HU https://m.edsoo.ru/ef10c4f9
82 | Ilpu3Haku JeTMMOCTH LEIbIX YHCE Eubmrorexa LIOK
https://m.edsoo.1u/51696a67
83 | Ilpu3Haku AEIUMOCTH LENBIX YUCEI bubmmorexa [IOK
https://m.edsoo.ru/fab81cOe
bu6mmorexa [IOK
84 | Ilpu3Haku JEeTMMOCTH LEIbIX YHCE

https://m.edsoo.ru/ef2c6e43




[ToBTOpeHmEe, 06001IeHNE, CCTEMATH3aI1s 3HAHUH.

bubmuoreka [JOK

85 YpaBHeHust https://m.edsoo.ru/0312cf8c
36 [ToBTOpeHME, 006001IIeHNE, CUCTEMATH3AIUS 3HAHUH. bubmuoreka [JOK
YpaBHeHust https://m.edsoo.ru/247d2fe7
37 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUM. bu6mmoreka [IOK
VYpaBHeHnus https://m.edsoo.ru/e8b87729
23 [ToBTOpeHue, 06001eHNE, CHCTEeMAaTH3al1s 3HAHUH. bubmuorexa [JOK
YpaBHeHUst https://m.edsoo.ru/1bf2fb98
39 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AINS 3HAHUM. bu6mmoreka [IOK
VYpaBHeHus https://m.edsoo.ru/9c44cbea
90 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3AIUs 3HAHUH. bu6mmorexa [IOK
YpaBHeHus https://m.edsoo.ru/337aad59
91 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3AIIMs 3HAHUMH. bu6mmoreka [JOK
Hepasenctaa https://m.edsoo.ru/a86014e1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUM. bu6mmoreka [JOK
Hepasenctpa https://m.edsoo.ru/5c45a60a
93 [ToBTOpeHME, 00001IIEHNE, CHCTEMATH3AIUs 3HAHUH. bu6mmoreka [IOK
HepaseHnctBa https://m.edsoo.ru/19304aba
94 [ToBTOpenue, 060061IeHNe, cCTeMaTH3al1s 3HAHUH. bu6nmoreka [JOK
Hepasenctsa https://m.edsoo.ru/c3d4b282
95 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUM. bu6mmoreka [IOK
Cucremsl ypaBHEeHUN https://m.edsoo.ru/a20b8a4c
96 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUs 3HAHUH. bu6nmoreka [JOK
Cucrembl ypaBHEHU https://m.edsoo.ru/a012476d
97 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIINs 3HAHUMN. bu6mmorexa [IOK
OyHKIUU https://m.edsoo.ru/d620c191
93 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUM. bu6mmorexa [IOK
OyHKIUU https://m.edsoo.ru/7017196f
99 | UroroBas KOHTpOJIbHAS paboTa Egg:};/(giii?ﬁ/ 513¢9889
bu6mmorexa [IOK
100 Hrorosast KoHTpoOIBHAs paboTa https://m.e dsg).ru 12276973
O60061eHne, cucTeMaTu3alus 3HaHUH 33 Kypce anreopsl 1 bu6nmoreka [JOK

101

Hayajl MaTeMaTnuyeckoro aganusa 10-11 xiaccos

https://m.edsoo.ru/3330f7ef




O06o0061IeHre, cucTeMaTu3alus 3HaHUK 33 Kypce anreOpsl 1 bubnmoreka [JOK
102 1

HayaJl MaTeMaTtnuyeckoro againusa 10-11 kiaccos https://m.edsoo.ru/cead345¢e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1
1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

Yucia U BEIUMCIIEHUA

OnepupoBaTb MNOHATUSMM: PALMOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAsI U I€CATHYHAs! IpOOb, IPOLICHTHI

1.2

Beimonuate  apudmMernueckue  omepaudd € PAalUOHAIBHBIMH U
JEHCTBUTEIIBHBIMU YU CIIAMHU

1.3

1.4

BrimonaaTs HpI/I6J'II/I)KéHHBIe BBIYHCIICHHUA, UCIIOJIB3Ys IIpaBUJia OKPYIJICHH,
ACJIaTh IPUKUIKY U OLICHKY pC3yJjibTaTa BBIYMCIICHHUI

OnepupoBaTh NOHATUSIMM: CTENEHb C LEIbIM IOKa3aTesleM, CTaHAapTHas
dopma 3amucu EHCTBUTENBHOTO YHCIA, KOPEHb HAaTypalbHOH CTENeHH;
UCTIOJIB30BaTh MOIXOASIYI0 (OPMY 3alUCH ACUCTBUTEIBHBIX YHCEN IS
peLICHUs IPAKTUYECKUX 3a]1a4 U IPEICTaBICHUs JaHHbIX

1.5

OnepupoBaTh MOHATHUSAMH: CHHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOIO YIJIa;
UCTIOJNB30BaTh  3alHMCh  TPOM3BOJBHOTO  yria  4epe3  oOpaTHbIC
TPUTOHOMETpHYECKHe (PYHKIUU

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

22

OnepupoBaTh NMOHATUSAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
paloHaibHOE, UppalMOHAIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHUE

BrimonHATe ipeobpazoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUN U pelIaTh
TPUTOHOMETPUYECKUE YPABHEHUS

2.3

BeimonuaTe npeoOpa3oBaHus LEIbIX, PAlMOHATIBHBIX U UPPaAlMOHATIBHBIX
BBIpQXEHUI M pelarb OCHOBHBbIE THUIBI LEJIbIX, PAUUOHATIBHBIX U
UppalMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB

24

2.5

IIpuMeHATh ypaBHEHHS U HEPABEHCTBA Ui PELIEHU MATEMaTUYECKUX 3a1a4
W 3aj1a4 U3 pa3IMyHbIX 00acTell HAyKH U peasibHOM KU3HU

MopenupoBaTh peajibHble CHUTyallUM Ha S3bIKE€ aireOpbl, COCTaBIISITh
BBIPAQXXEHHUSI, YPABHEHMS, HEPABEHCTBA 110 YCJIOBHUIO 3a/a4M, MCCIENOBATH
MIOCTPOEHHBIE MOJIEIIU C MCTIOJIb30BAaHUEM allapara aireopsl

®yHKIMH U TpaduKu

3.1

OnepupoBaTh NOHATUSAMU: (QYHKIIMS, CTIOCOOBI 3a1aHusl (PYHKIIMU, 00JIacThb
ornpezesieHus: U MHOYKECTBO 3HAUCHUH PYHKIMH, Tpa@UuK QYHKIINH, B3AUMHO
oOpatHble GYHKINUU

32
33
34

OnepupoBaTh MOHATUAMHU: YETHOCTh W HEYETHOCTh (YHKIMH, HYIH
(GYHKIMH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA

Hcnonp3oBath rpaduku GyHKUKN I pelieHus: ypaBHEHU I

Crpoutpb 1 uuTaTh rpauKu TMHEHHON QYHKIMU, KBaIpaTUUYHOW QYHKIINH,
CTETEeHHOU (PYHKIIMU C LEJIBIM MTOKa3aTeIeM

3.5

Hcnonb3oBate rpaduku (QYHKUUH Ui HMCCIEIOBAHUS IPOLIECCOB H
3aBUCUMOCTEM NpHU pELIeHUH 3aJady M3 APYruX Y4eOHBIX NPEIMETOB H
peasbHOM JKU3HU, BEIPAXKaTh (OPMYIIaMHU 3aBUCUMOCTH MEXIY BeTHUMHAMHU

Hauvana MmareMaTuueckoro anain3a




OnepupoBaTh MOHATHSAMH: IOCJIEIOBATENbHOCTb, apu(MeTHuecKas |

4.1 reoMeTpHuecKas Iporpeccun
49 OnepupoBaTb MOHATUSAMH: OECKOHEYHO YOBIBAalOIIasi TeOMEeTpUYecKas
nporpeccusi, cyMMa 6€CKOHEUHO yObIBaroIIel reOMeTpUYECKOi porpeccuu
4.3 3aaBaTh MOCIEAOBATEIHPHOCTH PA3IMIHBIMU CIIOCOOAMU
44 Hcnonp30BaTh CBOWCTBA MOCIIEN0BATEIBHOCTEN U POTPECCUM 11 PELLIEHUS
pEaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKA
5.1 OnepupoBaTh NOHATUSAMHU: MHOYKECTBO, OIIEPALIUU HAJl MHOKECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar i ONUCAaHMs
5.2 peabHBIX MPOLIECCOB M SIBJICHUH, IPU PEIICHUH 33/1a4 U3 JPYTruX y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATHAMM:  ONpPENEICHHE,  TEOpPEMa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO
11 KUIIACC
Kon .
HpoBepsieMoro IIpoBepsiembie Npe1MeTHbIe Pe3yIbTaThl 0CBOEHHs OCHOBHOI
pesyanTaTa 00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
1 Uucna u BBIYUCIEHUS
OnepupoBaTh MNOHATUSAMHU: HATypallbHOE, LIEJIO€ YHCIO; MCIOIb30BaTh
1.1 IIPU3HAKN JEIMMOCTH LENbIX 4YMCEJ, DPA3JIOKEHHE 4YHCIa Ha IPOCThIE
MHOJKUTENH JUIsl peIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAIBHBIM [T0OKA3aTEIeM
13 OnepupoBaTh NOHATUAMU: JOrapu(dM 4Kciia, IeCATUYHbIE U HATypaJbHbIE
Jorapupmsl
2 VYpaBHEHHUsI U HEPABEHCTBA
[IpumeHsITH CBOMCTBA CTENEHU s MpeoOpa3oBaHUsl  BBIPAXKEHUH,
2.1 OIEpUPOBATh MOHATHAMM: II0KA3aTEIbHOE YPABHEHHE M HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
BbimonHATe NpeoOpa3oBaHus BBIPAKEHUH, COAEPXKALIUX JIOTapu(pMBI;
2.2 ONEepPUPOBATH MOHATUAMM: JIOTrapU(PMHUUECKOE ypaBHEHHE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB
2.3 HaxoauTs perieHus npocTelmux TPUroHOMETPUIECKIX HEPABEHCTB
OrnepupoBaTh NOHATUSAMU: CHCTEMA JIMHEWHBIX YPAaBHEHHUU U €€ pEIICHUE;
24 MCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH JJIS PELIEHUS PAKTUUECKHUX
3a1a4d
25 HaxongvaemeHHs{ IIPOCTEUIINX CUCTEM M COBOKYITHOCTEN pallMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB
MonenupoBaTh peajbHbIE CHUTyallMM Ha fA3bIKE aIreOpbl, COCTAaBISTH
2.6 BBIPAXCHUSI, YPAaBHEHUs, HEPABEHCTBA M CHCTEMBI 10 YCJIOBHIO 3a/ayM,
HCCJIEIOBATh MMOCTPOSHHBIE MOJIENIN C UCTIOJIb30BaHUEM armapaTa anreopbl
3 OyHKIMH U TpaduKu
OnepupoBaTb MNOHATUSIMH: MepuoaMYecKas (QYHKLIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (YHKIMH, TOYKH 3KCTpeMyMa (yHKIMH, HauOojbluee MU

HanMEHbIllee 3HAUYeHMs (YHKIMM Ha TPOMEXKYTKE; MCIIOIb30BaTh MX IS
uccien0Banus (YHKIUH, 33JaHHOM rpag KoM




OneprpoBaTh TMOHATHSAMH: TpadUKH MOKA3ATEIBHOM, JTOTapU(PMUIECKOU H

3.2 TPUTOHOMETpUYECKUX (YHKUWH; H300pakaTb MX Ha KOOPIUHATHOM

TUIOCKOCTH U UCTOJIb30BATh JIJIs pellICHUs] ypaBHEHUI U HEpaBEHCTB

33

34

N300pakaTh Ha KOOPIMHATHOM IJIOCKOCTH T'padHKH JTUHEHHBIX YpaBHEHUI
Y UCIIOJIb30BATh UX JIJISl PEILICHUS] CUCTEMbI TMHEHHBIX YpaBHEHUH

Hcnonw3oBarh rpaduku (QyHKUUNA 11 UCCIEAOBAHUS TPOIECCOB H
3aBHCUMOCTEH U3 IPYruX y4eOHBIX AUCIUTLINH

Hauana MmaTemMaTudyeckoro anainza
OnepupoBaTh NOHATHIMU: HETIPEPBbIBHAS (DYHKIIHSL, TPOU3BOAHAS (PYHKIUH;

4.1 HCIIOJIB30BaTh T€OMETPUUYECKHN M (PU3MYECKHI CMBICI MPOU3BOIHOM ISt

peuieHus 3a1a4y
HaxomuTe  mpou3BOAHBIE — AJIEMEHTAPHBIX  (OYHKIMNA,  BBIYHMCIATH

4.2 IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOT'O (PYHKLIUI
Hcnonb3oBaTe  NPOM3BOJAHYI A McCleloBaHHMA  (YHKUMHM  Ha

4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, NPUMEHATh PE3YJbTaThl UCCIEIOBAHUS K
HOCTPOCHMIO IPahuKOB

44 Hcnonp30BaTh MPOU3BOAHYIO [UIsl HAXOXKICHUS HAWIYULIEr0 PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COL[UAIbHO-DKOHOMUYECKHX, 3a7jauax

45 OnepupoBaTb MOHATUAMHU: II€pBOOOpa3Has M MHTErpayl; IOHUMATh
reOMETPHUECKUI U (PU3NIECKUI CMBICI MHTETpasa

46 HaxonuThs nepBooOpa3HbIe 271€MEHTapHBIX ()YHKIUNA, BEIYUCIATH HHTETPAT
o popmysne Hetotona — Jleitbnuna

47 Pemarp npuknanHbele 3a1a4y, B TOM YUCIIE COLMATIBHO-DKOHOMHUYECKOIO U

(u3rYecKoro xapakrepa, CpeJIcTBAMU MAaTEMaTHYECKOTO aHAIN3a

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon

IIpoBepsieMbli 3JIEMEHT COACPKAHUS

1

Yucna ¥ BEIYUCICHUS

1.1

1.2

PanmonanbHbie uncna. OOBIKHOBEHHBIE U IECATUYHbIE IPOOH, TPOLIEHTHI, 0ECKOHEUHbIE
nepuoanydeckue Ipodu. Apudmernyeckue ornepanuu ¢ paldOHAIBHBIMH YHCIaMH,
npeoOpa3oBaHUsl YUCIOBBIX BblpakeHUH. IlpuMeHeHue npobel M MPOLEHTOB JUIS
pelIeHUs TPUKIAAHBIX 3371a4 U3 PA3JIMYHBIX OTpaCiIed 3HAHUN U PEATbHOM KU3HU

I[eflCTBI/ITCJILHBIC qucia. PaLII/IOHaJ'IBHBIe " UppalluOHAJIbHBIC YUCJIA. ApI/I(pMeTI/IquKI/IC
ornepanvn ¢ )ICP'ICTBI/ITGJIBHBIMH YHUCIIaMHU. HpI/I6J'II/I)KéHHI)Ie BBIUYUCIICHUA, ITpaBUJIa
OKPYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJibTaTa BBIUMCIICHUM

1.3

Crernens ¢ nensiM nokazateneM. CtannapTHas (popma 3anucu AeHCTBUTENLHOTO YHUCIIA.
Hcnonp3zoBanne moaxoasmie GopMbl 3aUCH TEUCTBUTEIBHBIX YHCEI JJIS PEIICHHS
MPAKTUYECKUX 3a7a4 U IPEACTABICHUS JaHHBIX

1.4

L.5

Apudmernueckuil KOpeHb HaTypajdbHOW cTemeHu. JIeWCTBUS ¢ apuMETHUECKUMHU
KOPHSIMHM HaTypaJbHON CTENIEHH

CuHyC, KOCUHYC U TAHT€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC, ApKTaHT'€HC
YKCIOBOTO apryMeHTa

YpaBHEHMs U HEPABEHCTBA

2.1

TosxmecTBa U TOXAECTBEHHBIC MPEOOpa30BaHUS

2.2

[IpeoOpazoBanrie TPUTOHOMETPUIECKUX BhIpaXeHUH. OCHOBHBIC TPUTOHOMETPHYECKUE
bopmyIbl




23 YpaBHeHUe, KOpeHb YypaBHEHUsA. HepaBeHCTBO, pellleHHME HepaBeHCTBA. MeTon
UHTEPBAJIOB
24 Perienue nensx U ApoOHO-pAIIMOHANBHBIX YPABHEHUH U HEPAaBECHCTB
2.5 Pelienue nppanuoHaabHbIX YPaBHEHUM U HEPABEHCTB
2.6 PelieHue TpuroHOMETPUYECKUX YpaBHEHUM
27 [IpuMeHeHre ypaBHEHUIN U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a]1a4 U 3a7a4 U3
Pa3IMYHBIX 00J1aCTe HAYKU U pealIbHOM KU3HH
3 OyHKIUHT U TpadUKu
31 Oynkuus, crnocodbl 3amanus QyHkuuu. [papux ¢GyHkuuu. BzaumHo oOpaTHBIE
byHKIIUN
39 Ob6nacte ompeneieHuss W MHOXKECTBO 3HadeHHM @ynkuuu. Hymmu ¢dyHkuuu.
' [TpoMexyTkH 3HAKOMOCTOSTHCTBA. YETHBIC U HEUETHBIC (DYHKIIUN
33 CrenenHasi GyHKIMS ¢ HATYpaJbHBIM U LIENBIM MOKazareieM. EE€ cBoiicTBa u rpaduk.
CaoticTBa U rpadK KOPHSI 71-OU CTCTICHH
3.4 TpuronomeTrpudeckass OKpPYXHOCTb, OIPENEICHUE TPUTOHOMETPHUECKUX (QYHKIUH
YHUCJIIOBOI'O apryMEHTa
4 Hayana maremaTnueckoro aHanusa
41 [TocnenoBaTrenbHOCTH, CHOCOOBI 3aJaHMS MOCIEAO0BATENbHOCTEH. MOHOTOHHBIE
N0CJIEI0BATEIbHOCTH
Apudmerndeckass W TeoMeTpuUyecKas IporpeccHu. beckoHeyHO yObIBaromiast
49 reoMmerpuueckas mnporpeccus. CymMma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccud. PopMmynia CIOXKHBIX IpoLeHToB. lcnonp3oBaHue mporpeccuu yis
pELIeHUs pealIbHbIX 3aa4 IPUKIIAJHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
MHoOXecTBO, onepanuu Haj MHOKecTBamu. J{unarpammel Ditniepa — Benna. [Ipumenenue
5.1 TEOPETUKO-MHOXKECTBEHHOTI'O aIlapara Jijisl ONMCAaHUs pEaJIbHBIX MPOLIECCOB U SBJICHUH,
IIPU PEIIeHUH 3a]a4 U3 JPYTUX y4eOHbIX MTPEIMETOB
5.2 Ornpenenenne, Teopema, CleJCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYUCICHUS
1.1 Hatypasbnble u nensle uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YNCEI
1.2 Crenens ¢ palMOHAIBHBIM MOKa3arenaeM. CBOKCTBA CTETIEHU
1.3 Jlorapudm yucna. JlecaTuynble 1 HaTypaibHbIE JOrapudMbl
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [IpeoOpa3zoBaHue BbIpaXeHH, CoepKalUX JTOrapupMbl
2.2 [TpeoOpa3zoBaHre BbIpaKeHHM, COIEpPKALIUX CTENEHH C PallMOHAIbHBIM MOKa3aTelleM
2.3 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
26 CI/ICTSMH JMHENHBIX uypaBHeHHfI. Pemenne npukiagHpIX 3a1a4 ¢ MOMOLIbIO CHCTEMBI
JMHENHBIX YpaBHEHUN
2.7 CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHHUI 1 HEPABEHCTB
78 IIpuMeHeHre ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMATUYECKHUX 3a7a4 U
3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U pealbHOU KU3HU
3 @yHKIUHT U TpadUKU




Oynaknus. Ilepuonnueckne ¢GyHkuuu. IIpoMeKyTKH MOHOTOHHOCTH — (DYHKITHH.

3.1 MaxkcumyMbl 1 MUHUMYMBI (GyHKIIMU. Haubosnbiee 1 HanMeHblee 3Ha4eHne QyHKIH
Ha IPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA M TpaduKu

33 [Toka3zarenbHas u JorapudmMudeckas GyHKINU, X CBOHCTBA U rpaduKu

34 Hcnonb3oBanue rpadukoB GyHKIUN A7 pelieHs] YpaBHEHUH U JIMHEHHBIX CHCTEM
Hcnons3oBanue rpadukoB GyHKIUH 7S HCCIEAOBAaHUS MPOIECCOB U 3aBHCUMOCTEH,

3.5 KOTOpBIE BOHUKAIOT IPU PEIICHUU 3a]1a4 U3 APYTUX YUeOHBIX MPEAMETOB U PealibHOM
KU3HU

4 Hauana maTtemaTnyeckoro aHaiausa

4.1 HenpepoiBable yHKIIMU. MeTo1 MHTEPBAJIOB JIJIsl PEIICHHSI HEPAaBEHCTB

4.2 [TpousBonHas GpyHkiun. ['eomeTpuueckuii 1 GU3NIECKUN CMBICT TIPOU3BOTHON

43 [TpousBoaubie 3neMeHTapHBIX QyHKUMA. DOpMynbl HaxOXICHHS MPOU3BOIHOM
CYMMBI, TIPOU3BEICHUS M YACTHOTO (DYHKIIUN
[lpumeHeHne TPOU3BOJHONM K HCCIEAOBAaHHIO (YHKIMA HAa MOHOTOHHOCTH U

4.4 sKcTpeMyMbl. HaxoskaeHue HauOoNbIIero U HauMEHBIIETo 3HaueHus (YHKIUU Ha
OTpe3Ke

45 [TpumeHeHre NMPOU3BOAHOM NIl HAXOKICHHSI HAWIYYILEro PEUIeHUs B MPUKIAIHBIX
3ajavax, IS OIlpeieJIeH sl CKOPOCTH Ipolecca, 3aJaHHoro popmyson win rpadgpuxom

4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

47 WuTerpain, ero reoMeTpu4eckuii U (u3NYecKuil cMbICl. Bpiuncienue uHTerpaia mo

dbopmyse Hetotona — JleiiOuuia

IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBbHOM MPOI'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Koxa

HpOBepﬂeMble TpeﬁoBaHI/Iﬂ K IIPEJIMETHBLIM pe3yjabTaTaM 0CBOCHUS

NpOBEPSIEMOro OCHOBHOI1 00pa30BaTEJIbHOI MPOrPaMMBI CPEAHEro 0011ero
TpeOoBaHus o0pa3oBaHusi

Brnagenue meTonamu 10Ka3aTeabCTB, aITOPUTMAaMU PELICHMS 3a/1a4; YMEHUE
¢bopMynupoBaTh U ONEPUPOBATH MOHATHSAMH: OIpeNeiIeHHe, aKcuoma,
TEOpeMa, CIEACTBHE, CBOMCTBO, NMPU3HAK, 10KA3aTEIbCTBO, PABHOCHIIBHBIE
(OopMyJIMPOBKY; TPUMEHATh HUX; YMEHHE (QOpMyIupoBaTh oOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPXKAECHUE, TPUBOJUTL NIPUMEPBI U KOHTPIPUMEDSI,
UCIIOJIb30BaTh ~ METOJ]  MaTeMaTU4YecKOM  HHIYKIHUH;  NPOBOJIUTH
JIOKa3aTeNbHbIE PACCYKIEHUS MIPU PELIEHUU 3a7a4, OLICHUBATh JIOTHUECKYIO
MPaBWIbHOCTh  PACCYKIEHUH; yMEHHE  ONEepUpOBaTh  IOHATUSAMHU:
MHO>KECTBO, IOJIMHOXKECTBO, OIEpAaLlMd HaJ MHOXKECTBAMHU; YMEHUE
UCIIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JJis  ONUCAHHS
peaJIbHBIX IPOLECCOB U SIBJICHUN M IPU PEIICHUU 33]ad, B TOM YHCIE W3
IpYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEepUPOBATH MOHATHSAMHU: Tpad,
CBSI3HBIA Tpad, JepeBo, MK, Tpad Ha IIIOCKOCTH; yMEHHUE 3aJaBaTh U
OMHCHIBaTh Tpadbl Pa3IUYHBIMU CHOCOOAMHU; HCIONB30BaTh Tpadbl MpH
pelIeHnu 3a1a4

YMeHune omnepupoBaTh MOHATUSMU: HATYPATbHOE YMCIO, LEI0E YHUCIO,
CTENEHb C IENIBIM MOKa3aTesieM, KOpEeHb HaTypalbHOM CTENEHH, CTETeHb C
palMOHANBHBIM TOKa3aTeJeM, CTENEeHb C JEHCTBUTENbHBIM ITOKA3aTeJIeM,
jorapu@m 4ucia, CHHyC, KOCUHYC U TAHT€HC MTPOU3BOJIBLHOTO YHCIIA, OCTATOK
[0 MOJYJIO, PALMOHAIBHOE YMCIIO, MUPPALMOHAIBHOE YHUCIO, MHOXECTBA
HaTypaJIbHBIX, IIEJIbIX, PallMOHAJIBHBIX, IEHCTBUTEIbHBIX YHCEN; yYMEHUE




WCIIOBh30BaTh TMPU3HAKUA JEIMMOCTH, HAUMCHBINMN OONIMI JCIUTENh U
HauMeHbIlee o0Iee KpaTHoe, anropuT™ EBKIMIa Tpu pelieHud 3anaad;
3HAKOMCTBO C Pa3JIMYHBIMU TO3UITMOHHBIMH CHCTEMAMH CUHCIICHUS, YMEHUE
BBITIOJIHATh BBIUMCICHUE 3HAUYEHUW W TpeoOpa3oBaHUs BBIPAKEHUU CO
CTeNEeHsSIMH U JorapudmMaMu, mpeoOpa3oBaHUs JIpPOOHO-PANMOHATBHBIX
BBIPD@KCHUI; yMEHHE ONEpUpPOBATH MOHATUAMU: TOCIEIOBATEIBHOCTD,
apudMeTHYecKass IPOrpeccHsi, TeoMeTpuIecKas Mporpeccusi, OECKOHEYHO
yOBIBaroIas reoMeTpuuecKas MIPOTPECCUsL; yMEHUe 3aJ1aBaTh
MOCJIeIOBATEILHOCTH, B TOM YHCJIE C MOMOIINBIO PEKYPPEHTHBIX (HOpMyIT;
YMEHHUE OINEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCJIO, COMpPSHKEHHBIC
KOMIUICKCHBIE YHCJIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO uucia, (Gopma
3alMCU KOMIUIEKCHBIX YHCeNl (reoMeTpuuecKasi, TPUTOHOMETpUYEcKas U
anreOpandeckas); yMeTh IPOM3BOIUTH apUPMETUUYECKUE JIEUCTBHUS C
KOMIUIEKCHBIMM ~ YHUCJaMHW;  OPUBOJAUTH  MPUMEPbl  UCIOJIb30BaAHUS
KOMIUIEKCHBIX YHCEJ; OMNEPUPOBaTh MMOHATUSAMHU: MaTpuma 2X2 u 3%3,
OTIPEICTUTENh MATPHULIBI, TEOMETPUUECKUN CMBICI OIIPEICTUTENS

YMenune OIICpHUPOBAThL IIOHATUAMU: PpPaAOHUOHAJIBHBIC, HWPPALUOHAIBHBIC,
MOKa3arejbHble, CTENEHHbIC, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUSI U HEPABEHCTBA, UX CUCTEMbl; YMEHHE ONEPUPOBATH NOHATUSAMU:
TOXIECTBO, TOXJECTBEHHOE NpeoOpa3oBaHUe, ypaBHEHHE, HEPABEHCTBO,
CUCTEMA YpaBHEHU 1 HEPABEHCTB, PABHOCUJIBHOCTbh YPABHEHU, HEPABEHCTB
U CUCTCM, YMCHHC PCIIAaTh YPAaBHCHUA, HCPABCHCTBA U CUCTEMBI C ITIOMOIIBLIO
pa3IMYHBIX MPUEMOB; pEIIaTh YpPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
mapaMeTpoM; HNPUMCHATHL YPABHCHUA, HCPABCHCTBA, HX CHUCTCMbI JIA
pelleHrs MaTeMaTHYecKuX 3a7a4d M 3a7ad U3 pa3IudHbIX o0JacTell HayKu U
peanbHOM KU3HU

YMeHue omnepupoBarth TMOHATUSAMHU: (PyHKUMSA, YETHOCTh (DPYHKLHH,
NEPUOJUYHOCTh (YHKLUH, OTPAaHWYEHHOCTh (PYHKIUH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (YHKIUU, HanOoJbIllee W HaUMEHbIEe 3HAYCHUS
(GYHKIMH Ha NMPOMEXYTKE, HempepbIBHas (DYHKIMs, aCHMOTOTHI Tpadukxa
(GyHKIMM, TepBas U BTOpas MPOU3BOJAHAS (DYHKIUH, T€OMETPUUYECKUN U
¢u3nyeckuif CMbICI  NPOU3BOJHOM, MeEpBOOOpa3zHas, OMNpeAeTIEHHBbIH
UHTErpai; yMEHUE HaxXOJUThb AaCUMNTOTHl rpapuka (QyHKUHUU; YyMEHUE
BBIYHCIIATH MPOU3BOJHBIE CYMMBI, IPOM3BEACHUS, YACTHOIO U KOMIIO3ULIUU
(GyHKIUH, HAXOAUTh YpaBHEHHE KacaTelIbHON K rpa@uKy QyHKIUU; YMEHHE
HaXO/JUTh MPOM3BOJHBIE AIIEMEHTAPHBIX (DYHKIUI; yMEHHE HCII0JIb30BaTh
MIPOU3BOJIHYIO JUIsl HUCCIEeNOBaHMs (DYHKUUN, HAaXOOUTh HauWOOJbIIME U
HaUMEHbIINE 3HaueHUs (QyHKIUH; CTpoUTh TpadUKM MHOTOWIEHOB C
WCIIOJIb30BAaHWEM  amnmapara MaTeMaTHUYecKOro aHaliu3a; IMPUMEHSTh
IIPOU3BOIHYIO AJIs1 HAXOKEHUS HAWJIY4YIIETr0O PEIIEHUS B IPUKIIATHBIX, B TOM
YHClie COLMAIBbHO-3KOHOMMUYECKUX M (U3NYECKUX 3a/JayaxX; HaXOJAUTh
IUIOIIAAN M 00BEMBI (PUTYp € MOMOUIBIO WHTETpaia; MPUBOIUTH MPUMEPHI
MaTEeMaTHYeCKOro MOJIEIMPOBAaHUS C MOMOIIBI0 U depeHInaTbHbIX
ypaBHEHUH

YMeHue onepupoBaTh HOHATHAMM: Tpapuk (GyHKIMH, oOpaTHas (QyHKIMS,
KoMIo3uiusl GyHKIUH, JuHEHHas QyHKUMs, KBaapaTHuHas (QyHKIUS,
pauMoHanbHas (YHKIMS, CTeNneHHas (YHKIHUA, TPUTOHOMETPUUECKUE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHEe (YHKUIMHU, MOKa3zaTelbHas M
norapupmuueckas (YHKIHM; YMEHHE CTPOUTh TpadUKH H3YYEHHBIX
(yHKIHH, BBITOTHATH TTpeoOpa3zoBanus rpadukoB (PyHKIIUH, UCIIOIB30BAThH
rpaduKu A7 U3y4EeHHUs IPOLIECCOB U 3aBUCUMOCTEH, TIPU PELICHUH 33/1a4 U3
JIpyruxX y4eOHBIX NPEAMETOB U 3a7ad W3 pealbHOW >KU3HU; BBIPAXKaTh
(dbopMynaMu 3aBUCUMOCTH MEXKJY BEJIMYMHAMH; MUCIOJIb30BATh CBOMCTBA U




rpaduky QyHKUMH AJI1 pelIeHUs YpaBHEHUW, HEPaBeHCTB W 3ajad C
napaMeTrpamu; H300pakaTb Ha KOOPAWHATHOW TIJIOCKOCTH MHOXKECTBA
pELICHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM

VYMeHue pemaTb TEKCTOBbIE 3aJaud pa3HbIX THUIIOB (B TOM YHUCIE Ha
NPOIEHTHI, IO W YacTd, Ha JBIKEHHE, paboTy, CTOMMOCTh TOBApOB H
yCIyr, HaJOId, 3a7auyd U3 OOJIACTH YNPABJIECHUS JMYHBIMU U CEMEHHBIMU
(uHaHCAaMM); COCTaBJIATH BBIPAKECHHUS, YpPaBHEHHMS, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCJIOBHUIO 3aJaud, HCCIENOBATh IIOJIYYEHHOE pEILICHUE H
OLICHMBATh IIPABJONOJOOHOCTE PE3YJIbTATOB;, YMEHUE MOJAEIUPOBAThH
pealbHbIE CUTyallUd Ha A3bIKE MAaTE€MAaTHKHU; COCTaBIIATH BBIPAXKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBMIO 33J1a4H, UCCIIEJ0BATh
IIOCTPOEHHbIE ~ MOJEIM C  MCIOJb30BAaHMEM  ammapara  ajareopsl,
HMHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSAMU: CpefHee apudmernyeckoe, MeauaHa,
HauOoJpllee W HaMMEHBIEE 3HAYEHUS, pa3Max, AMCIEPCHUs, CTaHAAPTHOE
OTKJIOHEHHE YHUCJIOBOTO Ha0Opa; yMEHHE H3BIIEKATh, WHTEPIPETHUPOBATH
nHpOpMAINIO, PEJCTABICHHYI0 B Ta0nMIaX, HA AMarpammax, rpadukax,
OTPa)Karolllyl0 CBOICTBA peajbHbIX IPOLECCOB U SBJICHHI; MPEACTaBIATh
uHbOpMAIMIO C TOMOUIBIO TaOMUI[ W  JAWdarpamMM; HCCIIEI0BaTh
CTaTHUCTUYECKUE [aHHBbIE, B TOM YHCIE C NPUMEHEHUEM TIpadUUecKux
METOJIOB M AJIEKTPOHHBIX CPEICTB; Irpa)UuecKH MCCIEI0BATh COBMECTHBIC
HaOJII0/IEHUs C TIOMOIIBIO TUarpaMM pacCeUBaHUs U IMHEHHON perpeccuu

YMeHue oneprupoBaTh NOHATUAMU: CIyYalHbIM OINBIT U clIy4yaiiHOe COOBITHE,
BEPOSATHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSTHOCTH C
UCIOJIb30BaHUEM IPahUUECKUX METO/IOB; IPUMEHATH (POPMYIIbI CIOKEHUS U
YMHOXKEHHUSI BEPOSITHOCTEH, (OpMysy TONHOH BEpOSTHOCTH, (Gopmyiry
bepuynnu, komOuHaTOpHBIE (PAKTBI U (HOPMYJIBI; OLIEHUBATh BEPOSTHOCTH
peabHbIX COOBITUH; YyMEHHE ONEepUpOBATh TMOHATUSAMU: ClydyaliHas
BEJIMYUHA, PACIpPEACIICHUE BEPOSATHOCTEM, MAaTeMaTHUYECKOE OKHUIaHUE,
JUCTepcusi U CTaHAApTHOE OTKIOHEHHWE CIIyYalHOW BEIMYMHBI, (YHKIUH
pacmpeneinieHdss Y IUIOTHOCTM  PaBHOMEPHOIO, IIOKa3aTe€IbHOIO U
HOPMAJIBHOTO PAacHpeleI€HUN; YMEHHE UCII0JIb30BaTh CBOMCTBA N3yYEHHBIX
pacmpeneneHuid Uil pelieHus 3ajay; 3HAaKOMCTBO C IOHATHSAMHU: 3aKOH
OO0JIBIINX YKCEN, METO/Ibl BHIOOPOYHBIX HCCIEA0BAHUN; YMEHNUE IPUBOJUTD
IpUMEpbl NPOSBICHUS 3aKOHAa OONBIIMX 4YHCEed B MPHUPOJHBIX H
OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE ONEpPUpPOBaTh MOHATHSIMH: COUETaHUE,
NepecTaHOBKa, YMCIO COYETaHWH, YUCIIO MepecTaHOBOK; OuHOM HbroTOHA;
yMEHHE MPUMEHATh KOMOMHATOPHbIE (AKThI U PACCYKICHUS AJIS peleHus
3a1a4; OIICHHMBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHH; COCTaBISATh
BEPOSITHOCTHYIO MOJIENb U UHTEPIPETUPOBATh NTOJIYUEHHBIA PE3YIbTAT

YMeHune onepupoBaTh  IMOHATHSAMH: TO4YKa, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JyY, BEJIMUMHA YIJIA, IJIOCKUI yrojl, ABYTPAHHBIN
YroJ, TPEXTPAHHBIA YIOJl, CKPEHIMBAIOIIHECS MPSIMBIE, MMAPAJUIEIBHOCTD U
MEPIEHIUKYJIAPHOCTD NPSAMBIX U INIOCKOCTEHN, YTOJI MEXY MPSIMBIMHU, YTOJI
MEXIy NPSIMOU M TUIOCKOCTBIO, YTOJI MEXY IJIOCKOCTSIMH, PACCTOSHHE OT
TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY IPSMBIMHU, PAaCCTOSTHUE MEXIY
IJIOCKOCTSIMU; YMEHHE HCII0Ib30BaTh IPU PEIIEHUHU 33a4 U3YUEHHbIE (DaKThI
U TeOopeMbl IUIAHUMETPUH; YMEHHME OLEHUBATh pa3Mepbl OOBEKTOB
OKPYJKAOIIET0 MHpPA; CTPOUTH MATEMaTUYECKHE MOJEIN C ITOMOILIBIO
TFEOMETPUUYECKUX IOHATHUI W BEJIWYMH, pELIaTh CBS3aHHbIE C HUMHU
MPAaKTHUYECKUE 3aa41
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YMeHne omnepupoBaTh IMOHATUSIMH: IUIOMAAb (GUTYPBL, 00BEM (QUTYPHI,
MHOTOT'PaHHHK, TPABUIILHBIII MHOTOTPAaHHUK, CEYCHHE MHOTOTPaHHUKA, KYO,
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napajiesienunes, npu3mMa, nupaMmuaa, Gurypa u MoBEpXHOCTb BpaILEHUS,
HWIMHAP, KOHYC, map, cdepa, miomags chepsl, Mmiomiaas MOBEPXHOCTH
NUpPaMUAbl, MPU3MBIL, KOHYycCa, IWIUHApa, 00bEM KyOa, IpPSIMOYIrOJBHOTO
napajulejienunena, NUpaMuAbl, IPU3MBbl, IWIMHApPA, KOHYyca, Iapa,
pa3BEPTKa NOBEPXHOCTH, CEYEHUS KOHYCa U LIMIMHAPA, TAPAJICIBHBIE OCU
WM OCHOBAHUIO, CEUEHHE 11apa, IIIOCKOCTh, Kacatouiascs cepsl, IUIMHIpPA,
KOHyCa; YMEHHME CTpPOUTb CEYEHHE MHOIOIpaHHHUKA, H300pakaTh
MHOTOTPaHHHUKH, (PUTYpBl U TOBEPXHOCTH BpAIICHUS, UX CEUCHHs, B TOM
4lClIe ¢ MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHATh CBOMCTBA
TE€OMETPUUECKUX (UTYp, CaMOCTOATENBHO (HOPMYIUPOBATH OIPEICICHUS
u3ydaeMmblX (GUIyp, BBIIBUIaTh TUIOTE3bl O CBOMCTBaX U IpPU3HAKAX
reoMeTpruecKux ¢Guryp, oOOCHOBBIBaTH WM ONpPOBEPraTh HX; yMEHUE
IIPOBOJIUTH KJaccu(UKALUI0 (PUIYp IO pa3iIMyHbIM NIPU3HAKaM, BBIIOJIHATh
HE00XOAUMBIE JTONIOJTHUTEIbHBIE TOCTPOCHHS

YMeHue omnepupoBaTh IMOHSATHSAMHU: JABH)KCHHE B TIPOCTPAHCTBE,
napauieJbHbI MEPEHOC, CUMMETPUS Ha IIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue MOAO0MS, TOAOOHBIE (UTYpPHI, yMEHHUE
pacrio3HaBaTh paBHbIC U IOJ0OHBIC (HUTYpPHl, B TOM YHCIEC B TPUPOJE,
HCKYCCTBE, apXUTEKTYpPE; UCIIOJIb30BaTh F€OMETPUUYCCKUE OTHOUICHHUS TPU
pelleHnr 3a/ad; HaXOJWUTh T'C€OMETPHUYECKHWE BEIMYMHBI (IUIMHA, YTOJI,
IUIOIIA/Ib, 00BEM) MPH PEIICHUH 3a/1a4 U3 IPYTHX y4eOHBIX MPEAMETOB U M3
peaTbHOH KU3HU; YMCHHE BBIYUCIIATH T€OMETPUYCCKHUE BEIMYMHBI (JTHHA,
yroj, IUIOUaab, 00bEM, IUIOMA[b MOBEPXHOCTH), UCIOJIb3Yys HU3yuCHHbBIC
(GbopMyJIBI ¥ METOABI, B TOM YHCJIC: IUIOMAJb MOBEPXHOCTH ITHPAMHU/IBI,
MIPU3MBI, KOHYCA, IWIMH/IPA, TUIONIas chepbl; 00bEM Ky0a, MPSIMOYTOJILHOTO
napasuieNienumeia, MMpaMuIbl, MPU3MBI, [UJIUHIPA, KOHYCa, I1apa; YMCHHE
HAXOJUTh OTHOIIIEHHE 00BEMOB MOOOHBIX HUTYP

12

13

YMeHue onepupoBaTh MOHATHSAMM: NPAMOYIOJbHAs CUCTEMA KOOPAMHAT,
BEKTOp, KOOpPAMHATBI TOYKH, KOOPJHMHATHI BEKTOPAa, CyMMa BEKTOPOB,
NIPOU3BEJCHNE BEKTOpPa Ha 4YMCJIO, pa3jokKeHHe BeKTopa mo Oaswucy,
CKaJsIpHOE IIPOM3BEICHHME, BEKTOPHOE IIPOM3BEICHHUE, YIOJl MEXKIY
BEKTOpPAMH; YMEHHUE UCII0JIb30BATh BEKTOPHBINA U KOOPIANHATHBIA METOJ JUIs
pelIeHrs FeOMeTPUUYECKUX 3a7a4 U 3a7au APYTrux y4eOHbIX IPEIMETOB

YMeHnue BbIOMpaTh NOAXOASAIINNA METOM JUIS PELeHUs 3aJauM; TOHUMaHue
3HaYMMOCTH MAaT€MaTHKHd B HW3YYEHUM MPHUPOJHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHWM; YMEHHE pACIO3HABAaTh IIPOSBICHUE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, YMEHUE IPUBOJUTH MPUMEPBI MATEMAaTHUYECKUX
OTKPBITHHA POCCUMCKON M1 MUPOBOM MaTEMaTUYECKON HAyKH

MNEPEYEHbB 2JIEMEHTOB COAEPKXAHMUSA, TIPOBEPAEMBIX HA EI'I 11O
MATEMATHKE

IIpoBepsieMblii JJIEMEHT COePIKAHUS

Koa
1 Ywncita ¥ BEIYUCICHUS

1.1 Harypanbnblie u niensie yncna. [IpusHaku JenMMoCTH HETbIX YUCEel

12 Panmonanesheie uncina. OOBIKHOBEHHBIE U IECATHUHBIEC IPOOH, TPOIIEHTHI, 0ECKOHEUHBIE
MIEPUONYECKHE TPOOH

13 Apudmernueckuit KOpeHE HaTypajdbHOU cTeneHu. JlelcTBus ¢ apudMeTHueCKUMHU
KOpHSIMHU HaTypaJIbHOM CTENEHU

1.4 Crenenb ¢ uensiM nokasareneM. CTeneHb ¢ palMOHAIbHBIM Moka3zareneM. CBoWCTBa

CTCIICHU




CuHycC, KOCUHYC U TaHT'€HC YHCJIOBOI0 apryMeHTa. ApKCHUHYC, apKKOCUHYC, apKTaHT€HC

15 YHUCJIOBOI'O apr'yMEHTa
1.6 Jlorapudwm yucna. JlecaTuaHbie U HaTypaIbHBIC JTOTapU(OMbI
JeiicTButenbHble yncia. ApudMeTndeckue onepanuu ¢ AeHCTBUTEIbHBIMU YHUCIAMH.
1.7 [TpubnuxEHHBIC BEIYUCIICHUS, TIPAaBUIa OKPYIJICHUS, IPUKUIKA U OLEHKA pe3ysbTara
BBIYMCIICHUI
1.8 [IpeobOpazoBanme BhIpaKeHUN
1.9 KommiekcHble uncna
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 Lenpie 1 1pOoOHO-paIMOHATILHBIE YPAaBHEHHUS
2.2 UppannoHasibHble ypaBHEHUS
2.3 TpuronomeTpuuecke ypaBHEHUs
24 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHECHHS
2.5 Lenbie 1 TpoOHO-paOHATBHBIC HEPABEHCTBA
2.6 UppanmonanbHbie HEpaBEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
2.9 CucreMpl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuua cucTeMbl JIMHEWHBIX ypaBHEHUU. OrnpeaennTens MaTpULbI
3 OyHKIMH U TpaduKu
31 Oyukuus, crnocodsl 3amaHus ¢yHkiuu. ['padux ¢Gynkumu. B3aumao oOpaTHble
' ¢dbyakuu. UérHpie u HeuéTHBIE QyHKmH. [lepuomuueckue GyHkumum
OO6nacte ompeneneHus W MHOXECTBO 3HaueHuit ¢yHkiuu. Hymun QyHkumm.
39 [IpomexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MaxkcuMymbl 1 MUHUMYMBI QyHKIMH. Hanbonbiee 1 HauMeHblee 3HaueHue GpyHKIuu
Ha MTPOMEXKYTKE
33 CrenenHas QyHKIMS ¢ HaTypaJbHBIM M LIEJbIM MOKa3aTesneM. E€ cBoiicTBa u rpaduk.
CoiicTBa ¥ rpa MK KOpHS 1n-Oi CTETIeHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQuKu
3.5 [TokazarenpHas u norapudmuueckas GyHKIINU, X CBOMCTBA U TpadUKH
36 Touku pa3psiBa. AcuMnTOTH rpagukoB ¢yHKIUI. CBOCTBA PYHKIIHI, HETTPEPHIBHBIX
Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apubdmerndeckast 1 reoMeTpuuecKkas mporpeccuu. opmyia CI0KHBIX MPOIICHTOB
4 Hauana maremaTnueckoro anaiamnsa
4.1 [TpousBonuas ¢pynkimu. [Ipou3BoIHBIE STIEMEHTAPHBIX (PYHKITHIA
[IpumeHeHne MPOU3BOJHOM K HCCIEAOBaHWIO (YHKIUH HA MOHOTOHHOCTH U
4.2 skcTpeMyMbl. HaxoxneHue HauOoNbLIEro M HAWUMEHBILIETO 3HA4YeHHs (YHKIMM Ha
OTpE3KE
4.3 [TepBoobOpaznas. MuTerpan
5 MHokecTBa 1 JJOTHKA
5.1 MHoxecTBO, Onepaiu HaJ MHOXKecTBaMu. [narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB




6.3 KomOunaropuka
7 I'eomeTrpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 IIpsiMBbIE U TNIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIllCHHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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