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MOSCHUTEJIBHAS 3AIINCKA

Pa6ouas nmporpamma yueOHOTO Kypca «Airedpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a)
6a3oBoro ypoBHs s ooydaronuxcst 10 —11 kimaccoB pa3zpaborana Ha ocHoBe DeiepaibHOro
roCyIapCTBEHHOTO 00Pa30BaTEeNbHOTO CTaHAapTa CPeIHEro o01Iero o0pa3oBaHusl, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, PEIBABIICMBIX K MATEMaTHIECKOMY 00pa30BaHUIO,
U TPaJHUIIANA POCCUIICKOTO 00pazoBaHusl. Peann3amus mporpaMMbl 0O6ecTiednBaeT OBIIaICHNE
KIIOYCBBIMH ~ KOMIICTCHIIUSMH, COCTABJISIONIMMH OCHOBY I CAMOPAa3BUTUS U
HETMIPEPHIBHOTO  00pa30oBaHUsA, IEIOCTHOCTH  OOIMIEKYJBTYPHOTO, JIMYHOCTHOTO |
MMO3HABATEIILHOTO PA3BUTHSI JIMYHOCTH O0YYAFOIIIHXCA.

HEJM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Havama MaTeMaTHICCKOTO aHAIIN3a» SBJISETCS OJHUM M3 Hamboee
3HAYUMBIX B TIPOTPAMME CTapPIICH IIKOJIBI, TOCKOIBKY, C OJHOW CTOPOHBI, OH 00eCIIeYnBaeT
WHCTPYMEHTAJIbHYIO 0a3y JUIlsi U3y4eHHUsS! BCEX €CTECTBEHHO-HAyYHBIX KypCOB, a C APYrou

CTOpPOHBI, (POPMUPYET JTOTUYECKOE U aOCTPAKTHOE MBIIUICHUE YYaIIUXcs Ha YpOBHE,
HEOOXOAMMOM JIJII OCBOCHHMS KypCOB HWH(POPMATHKH, OOIIECCTBO3HAHUS, WCTOPHH,
CJIIOBECHOCTU. B paMkax JaHHOTO Kypca yyalluecs OBJIaJIeBAlOT YHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTOpasi GOPMYJIHPYET CBOUM TIOCTHKEHHSI B MaTEMaTUYECKOH (hopme.

Kypc anreOpsl M Hayan MaTeMaTHYeCKOTO aHallki3a 3aKIaJbIBaeT OCHOBY IS
YCIEITHOTO OBJIAJICHUS 3aKOHAMU (DU3WKH, XHMHUH, OWOJIOTHH, TOHUMAaHHsI OCHOBHBIX
TEHJEHIIMA HSKOHOMUKM M OOIIECTBEHHOW KW3HU, TIO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO HCIOIH30BaTh UX B
MMOBCEHEBHOM XU3HU. B TOXKe BpeMs OBlIajieHne aOCTPAKTHBIMHU U JIOTHYECKU CTPOTUMU
MaTeMaTHYECKUMH KOHCTPYKIIMSIMH pPa3BUBACT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh UICTUHHOCTH YTBEPIKIEHUS, UCIIOIH30BaTh 0000IIEHNE U KOHKPETHU3AIIHIO,
abCcTparupoBaHue U aHAJIOTHIO, (GOPMUPYET KPEaTUBHOE U KPUTUUYECKOE MBIIIICHHE. B X018

M3YYCHHS anreOphl M Haval MaTEMaTHICCKOTO aHaIM3a B CTAPIICH IIIKOJIC ydaluecs

MOJIYYArOT HOBBIM OIBIT PEIICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOSATEILHOTO TMTOCTPOCHUS
MaTeMaTUYECKUX MOJIEJICH peabHbIX CUTYAIlui U MHTEPIPETAIIUU TTOTYYECHHBIX PEIICHUH,

3HAKOMSITCS C IPUMEPAMU MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC, HAYKE U B

HCKYCCTBE, C BBIAIOIIIMMUCS MaTEMaTHIECKUMH OTKPBITHSIMHU M UX aBTOPaMH.

Kypc oOnagaer 3HaYyuTENbHBIM BOCHHMTATENIBHBIM  TMOTEHIIMAIOM, KOTOPBIU
peanu3yeTcsl Kak yepe3 yuyeOHbI MaTepua, CiocoOCTBYIOMUN (HOPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUsS, TaKk U dYepe3 cHeuuduxky ydeOHOH MAedaTenbHOCTH, TpeOyromen
CaMOCTOSATENIbHOCTH, AaKKYpaTHOCTH, NPOJOJDKUTEIBHOM KOHUEHTPALMK BHHUMAHHS U
OTBETCTBEHHOCTH 32 MOJIYYCHHBINA PE3YNbTaT.



B ocnoBe metoauku oOyueHus: anredpe M HavyajgaM MaTeMaTHYECKOTO aHAJIM3a JICKHUT
JESITeNIbHOCTHBIN MPUHIUI 00y4YeHUSI.

Crpykrypa Kkypca «AnreOpa M Haudajga MaTEMaTHYECKOIO AaHAIW3a» BKIIOYAET
CJIEIYIOIME COAEPIKATEIbHO-METOANYECKNE TMHNN: «HUKciia U BeIYACIeHusD, «OyHKIUU 1
rpadukm», «YpaBHEHHS U HepaBeHCTBa», «Hauama wMareMaTHd4eckoro aHajm3ay,
«MHOXecTBa U JIOTHKa». Bce 0CHOBHBIE COIEPKATEIBHO-METOIUYECKHUE JIMHUH U3Y4arOTCS
Ha NPOTSHKEHUU JBYX JIET 00YUYEeHMsI B CTaplIel 1IKOJE, €CTECTBEHHO JOMOHSS APYT Apyra
U TIOCTEIIEHHO HAChIAsACh HOBBIMU TeMaMu M pasaenamu. JlaHHbBII Kypc sBIseTcs
MHTETPATUBHBIM, ITIOCKOJIbKY 0OBEUHSIET B ceOe Coiep KaHne HECKOJIBKIX MaTEMaTHUECKUX
OUCLMIUIMH: anredpa, TPUTOHOMETPUS, MAaTEMAaTUYECKUN aHAJINU3, TEOPUsS MHOXKECTB U JIp.
[Io mepe Toro kak ydJamuecs OBJaJeBalOT BCcE Ooyiee MIUPOKUM MaTEMaTUYECKUM
anmnapaToM, y HUX IMOCJEI0BATEIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTEeMaTUYECKYI0 MOJENb PEaJbHOM CUTyallud, IPUMEHSATh 3HaHUS, MTOJTYYEHHBIE B Kypce
«AnreOpa M Hayaja MaTEeMaTHMYECKOTO aHalu3a», Uil pELIeHUs CaMOCTOSATEIbHO
c(hOpMYITUPOBAHHOW MaTEeMaTHYECKOW 3aJauM, a 3aTeM HHTEPIPETUPOBATh MOJIYYCHHBIN
pe3ynbTar.

CopnepxarenpHo-MeTOqMYECKass JMHUA «YHcima W BBIYMCIEHUS»  3aBEpLIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BAaHUS JEHCTBUTENBHBIX YUCEI, KOTOPOE ObLIIO HAYaTO B
OCHOBHOM mIKoJie. B crapuield mkone oco0oe BHUMaHHWE ynaensercs (HOpMHPOBAHUIO
MIPOYHBIX BBIYUCIUTENbHBIX HABBIKOB, BKIIIOUAIOMIMX B CEOsl MCIOJb30BAaHUE PA3TMYHBIX
¢dopM 3anucH JeCTBUTEIBHOIO YNCIIA, YMEHUE PALlMOHATIBHO BBIMOIHATD AEUCTBUS C HUMH,
JenaTtb NPUKUAKY, OLEHUBaTh pe3yibTar. OOyuaromuecss MOJy4aloT  HaBBIKU
MPUOJIMKEHHBIX BBIYMCICHUN, BBINOJHEHUS JEHCTBUA C YWCIAMHU, 3allUCaHHBIMU B
CTaHAApTHOM (hopMe, HCTOIB30BAHMS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX
BBIPAKCHU .

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCs HA MPOTSKEHUU BCEro 00y4YeHUs B
CTapilel MIKOoJIe, MOCKOJbKY B KaXKJIOM pazjliefie MPOrpaMMbl MPEyCMOTPEHO pelIeHUE
COOTBETCTBYIOIIUX 3aaa4y. OOyuaroluecs: OBJIaJA€BalOT PA3IMUYHBIMU METOJAMU PELICHUS
LENbIX, palMOHAIbHBIX, HWPPALMOHAIBHBIX, TOKAa3aTeNbHbIX, JOrapupMUYECKUX U
TPUTOHOMETPUUECKUX YypaBHEHWH, HEpaBeHCTB W HX cucteM. [lomyyeHHble yMmeHus
UCIIOJIB3YIOTCS TPU  HUCCIENOBAHUM (PYHKIUH C TIOMOILIBIO MPOU3BOJHOM, pEIIEHUU
NPUKIAIHBIX 337a4 M 3aJad Ha HaxOXKICHHE HAuOONbIINX W HAUMEHBIIUX 3HAYCHHM
¢bynkuuu. JlanHas coaepkarenbHas JUHUS BKIIOYaeT B ce0s Takke GOpMUpPOBaHUE YMEHUIN
BBIMIOJIHATH  pacuy€Thl 1Mo  (opMynaMm, NpeoOpa3oBaHUs IENbIX, PAMOHAIBHBIX,
VPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUI, a TAK)KE BBIPAKEHUH, COAEPKALLINX
cTerneHu u jorapudmsl. braronaps nzydeHuro aareOpanyeckoro Marepuaia MpPOUCXOIUT
JaJIbHENIIee PA3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOIO MBILIUICHUS YdYallluxcs,
(GopMHUpPYIOTCS HaBBIKM JEAYKTUBHBIX PACCYKIEHUM, pabOThl ¢ CUMBOJBHBIMU (hOpMaMu,
IIPEACTABIICHNUS] 3aKOHOMEPHOCTEN M 3aBUCHMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.



Anrebpa mnpemyaraer 3((EKTUBHbIE HMHCTPYMEHTBHI ISl PELICHUS MNPAKTHUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJa4, HAIJISIIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA
HayKH.

CopepxarenpHo-MeToin4ecKas JIMHUSA «DyHKIUU U rpaUK» TECHO MEPEIIETaeTCs
C APYTUMH JIMHUSIMHU Kypca, IMOCKOJIBKY B KaKOM-TO CMBICIIE 3aJa€T MOCIIE0BATEIbHOCTD
u3ydeHuss matepuana. M3ydeHue CTEMEeHHOW, MOoKa3aTeabHOM, JOorapu(PMUIECKON U
TPUTOHOMETPUUECKUX (PYHKIIMIA, UX CBOMCTB U rpauKOB, UCIOJIb30BaHUE (YHKIUHM IS
pelIeHus 3a/1a4 U3 JAPYruX y4eOHBIX MPEIMETOB M pealbHOM KM3HU TECHO CBS3aHO Kak C
MaTeMaTUYECKUM aHAJIW30M, TaK M C PELICHUEM YpaBHEHUM M HepaBeHCTB. Ilpu stom
O0oJpIIOE BHHMaHHWE yAeIseTcss (OPMUPOBAHUIO YMEHHUS BbIpaXkaTh (opMmyiaamMu
3aBUCUMOCTH MEXIY pPa3jIM4YHbIMUA BEJIIMYMHAMHU, HCCIEAOBATH IOJIYyYEHHbIE (YHKIHH,
CTpOUTHh MX rpaduku. Marepuasn 3TOH coAepKATEIbHOW JMHUM HAlleJIeH Ha pPa3BUTHE
YMEHUI M HaBBIKOB, MO3BOJLSIIOIIMX BbIpaXKaThb 3aBHUCHUMOCTH MEXIYy BEJIMYMHAMU B
paziuuHOi (opMe: aHAIUTHUECKOH, Tpaduyecko u ciaoBecHoM. Ero wusyueHwue
CIIOCOOCTBYET Pa3BUTHUIO QJITOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHUIO U
KOHKPETH3al1MH, UCII0JIb30BAHUIO aHAJIOTUH.

ConepxarenpHass JuHuA «Hawana MmareMaTWyeckoro aHajinz3a»  MO3BOJISIET
CYILLIECTBEHHO PACIIMPUTh KPYT KaK MAaTEMATHYECKUX, TaK U MPUKIIAIHBIX 3a7a4, JOCTYITHBIX
oOy4aroluMcs, y KOTOPBIX IMOSBISETCS BO3MOXKHOCTh MCCIIEN0BAaTh U CTPOUTH Tpaduku
(GyHKUMIA, OnpenesaTh UX HAauOOJbLIME M HAMMEHbIINE 3HAYEHHMSI, BBIUUCIAThH IUJIOIIATU
buryp u 00BEMBI Tell, HAXOAUTh CKOPOCTH M YCKOpEeHHs mporeccoB. JlanHas
CoJIepKaTeNIbHAsl JIMHUS OTKPBIBAET HOBBIE BO3MOXXHOCTH ITOCTPOEHHUS MaTeMaTHYECKHX
MOJEJIEd PEANbHBIX CUTYallnid, HAXOKIEHUS HAWIYy4YlIero PEeIIeHNs B MPUKIIAIHBIX, B TOM
YHUCJIE€ COLMATbHOPKOHOMUYECKUX, 33/a4yax. 3HAKOMCTBO C OCHOBAaMH MaTE€MaTHYECKOTO
aHaJM3a CoCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, POPMATIbHO-IOTMYECKOTO U KPEATUBHOTO
MBIIUIEHHS], (JOPMUPOBAHUIO YMEHHUI pacro3HaBaTh MPOSBIICHUS 3aKOHOB MAaTEMAaTUKU B
HayKe, TeXHHKe U HcKyccTBe. OOywaroluecss y3HAIOT O BBIJAIOLIUXCA pe3yJbTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHUSI MAaTEMAaTUKH KaK HAYKH, U UX aBTOPaX.

ConepxarenpHO-MeTOAMYECKAass JUHUS «MHOXKECTBA W JIOTMKa» B OCHOBHOM
MOCBAIIEHA 3JIEMEHTAM TEOPUU MHOKECTB. TE€OpETUKO-MHOKECTBCHHBIC MPEIACTABICHUS
MIPOHU3BIBAIOT BECh KYPC IIKOJILHON MaTeMaTUKH U TIpeiaraloT HauboJiee YHUBEPCATbHBIM
SI3bIK, OOBEUHSIONINI BCE Pa3/iesibl MATEMATUKU U €€ MPUJIOKEHUM, OHU CBSI3BIBAIOT Pa3HbIC
MaTeMaTUYECKUE AUCHUIUIMHBI B eauHoe Iuenoe. [loaToMy BaxkHO 1aTh BO3MOXHOCTH
IIKOJIbHUKY TOHUMATh TEOPETUKOMHOMECTBEHHBIN S3bIK COBPEMEHHON MATEeMAaTUKU U
KCMOJI30BaTh €r0 JJIs1 BBIPAKEHUSI CBOUX MBICJIEH.

B kypce «Anrebpa m Hauajga MaTeMaTHYECKOTO aHAIIM3a» MPHUCYTCTBYIOT TaKKe
OCHOBBI MAaT€MaTHYE€CKOTO MOJEIMPOBAHUS, KOTOPhIE MPU3BaHBI CHOPMHUPOBATH HABBIKU
MOCTPOEHUSI MOJICNIEN pEeabHbIX CUTYyalluil, MCCIECNOBAHUS ATUX MOJEJIEH C MOMOUIBIO
amnrapara ajreOpbl ¥ MaTeMaTUYECKOTO aHAJI3a U WHTEPIIPETAlUA TOJTYYEHHBIX



pe3ynbraTtoB. Takue 3a7aHus BIUIETEHbI B KaXKJbI U3 pa3lejoB MPOTPaMMBbI, MMOCKOIbKY
BEChb MaTepual Kypca HIMPOKO HCHOJB3YeTCS JIs PEelIeHUs NpUKIaaHbIX 3anad. [lpum
pPEIICHUM peabHbIX MPAaKTUYECKUX 3a/ad ydalluecs pa3BUBAIOT HaOII0JaTEIbHOCTD,
YMEHUE HaxOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCsi, MCHOIB30BATh aHAJIOTHIO,
00001maTh ¥ KOHKPETU3UPOBATh Mpodiemy. [lesTenbHOCTh MO (POPMHPOBAHUIO HABHIKOB
peleHus MPUKJIaIHBIX 3a/1a4 OPTraHU3yeTCs B POIIECCEe U3YUEHHUS BCEX TeM Kypca «Anredpa
Y Hayajaa MaTeMAaTHYECKOr0 aHAIN3ay.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

B y4yeOHOM miaHe Ha u3ydeHHe Kypca anreOpbl U Hayajd MaTeMaTHYeCKOro aHaim3a Ha
0a30BOM ypoBHE O0TBOAUTCA 2 yaca B Hejaeno B 10 knacce u 3 yaca B Hegento B 11 kiacce,
BCETO 3a JiBa roja ooydenus — 170 gacos.

COJEP/KAHUE YYUEBHOI'O KYPCA

10 KJIACC

Yucsa v BbIYUCTICHUS

Panmonanehpie  unciaa. OOBIKHOBEHHBbIE U JIECATUYHBIE JpOOH, TPOILECHTHI,
OECKOHEYHbIE TEPUOAUYECKUE ApOOH. ApUPMETUYECKHE ONEpalud C pPalUOHAIbHBIMU
YHCIIaMH, TPe0Opa30BaHMs YMCIOBBIX BblpakeHui. [I[puMenenune npoOeit u NpoueHToB AJis
peLIeHUs MPUKJIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU.

JleiicTBuTeNnbHBIE Uncia. PalioHanbHble U UppallMOHATIbHBIE YiCiia. ApuQMETHUECKHUE
omnepanuy C JACUCTBUTEIbHBIMU 4uCHaMU. [IpuOMMKEHHbIE BBIUMCICHUS, IpaBUia
OKPYTJICHHUSI, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenens ¢ uenbiM nokasaresieM. CtanaaptHas (popMa 3anucu 1elCTBUTEIHHOTO YHCTIA.
Hcnonb3oBanne mnoaxoAasiied (opMbl 3allUCH JIEHCTBUTENBHBIX YHMCENT JUIS PELIeHUs
IIPAKTUYECKUX 3a/1a4 U NIPEICTABICHUS JAaHHBIX.

ApudmMernuecknii KOpeHb HaTypajdbHOU cTeneHu. JleficTBus ¢ apudMeTHueCKUMU
KOPHSAIMH HaTypaJbHOMU CTEIICHH.

CuHyC, KOCMHYC ¥ TAHT'€HC YHCIIOBOT0 ApryMeHTa. APKCHHYC, apDKKOCHUHYC, apPKTaHI'€HC
YUCJIOBOTO apryMEHTA.

YpaBHeHMs ¥ HEPABEHCTBA
ToxecTBa U TOXKIAECTBEHHbIE MPE0OPa30BaAHMUS.

[IpeoOpazoBaHne TPUTOHOMETPUUYECKUX BbIpakeHUl. OCHOBHbBIE TPUTOHOMETPUYECKUE
bopMyIbI.

YpaBHeHuE, KOPEHb ypaBHEHMs. HepaBeHCTBO, pelieHne HEPAaBEHCTBA.
MeTtox HHTEPBAJIOB.

Pemenue 1enbix u ApoOHO-PALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.



Peuienne nppaiOHaIbHBIX YPABHEHUI U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IprMmeHenne ypaBHEHH M HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a/1a49 U 3a]1a4 U3
pa3IMYHBIX 00JaCTEl HAYKU U PEATbHOM KU3HU.

DOyHKUMH U TpaduKu

Oyaknusa, cnocoObl 3amaHus (GyHkuuu. [pabuxk ¢yHknuu. B3aumHo oOpaTHbIE
(GyHKITUH.

OO6uacTb ornpeiesieHus: © MHOXKeCTBO 3HaueHul Gpyukuuu. Hynu @yukiuu. [lpomexyTku
3HAKOIOCTOSIHCTBA. YETHBIC U HEUETHBIC (DYHKITUU.

Crenennast GyHKIMA ¢ HATypaJbHBIM U II€JIbIM TOoKa3aTeneM. EE cBoiicTBa u rpaduxk.
CaoiicTBa U rpaduK KOpHsS N-0il CTETICHH.

TpuroHomerpuyeckas OKPY>KHOCTb, OIpPEACICHUE TPUTOHOMETPUUYECKUX (YHKIIUN
YHUCJIOBOTO apryMEHTA.

Hayajia maTeMaTH4eCKOro aHaIM3a

[locnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl MOCIENOBaTEIbHOCTEH. MOHOTOHHBIE
ITOCJIEA0BATENBHOCTH.

Apudmernueckas U TreoMeTpuueckas mporpeccud. beckoHeuHo yObIBaroas
reomeTpudeckas mnporpeccusi. CymMa OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM
nporpeccu. Gopmyiia CI0KHBIX IMPOLEHTOB. Mcnonb30BaHUE MPOrpecCUy I PELIEHUS
peanbHbIX 33/1a4 MPUKIIAJHOTO XapaKTepa.

MHo:xecTBA U JIOTHKA

MHoxkecTBO, omnepauud Haj  MHOkecTBamu. Jluarpammel  Diliepa—BeHHa.
[IprmeHeHne TeOPETUKO-MHOKECTBEHHOTO armapara il ONMCaHUs PEaIbHBIX ITPOLIECCOB U
ABJICHUM, TIPU PELIeHUM 3aJad U3 APYruX ydyeOHbIX mpeametoB. OmnpejeneHue, TeopemMa,
CJIIEACTBUE, TOKA3ATEIbCTBO.

11 KJIACC

Yuciaa v BbIYUCTICHUS

Harypanbnsbie u nensie uncna. [IpuszHaku 1e1MMOCTH LENBIX YUCEIT.

CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTeiaeM. CBOMCTBA CTEIECHM.

Jlorapudm uncna. [lecsiTuuHble U HaTypaIbHbIE JTOTAPU(PMBI.

YpaBHeHMs M HEPABEHCTBA

[IpeoOpa3zoBaHue BBIPAKEHU, COJIEPKAIIMUX JTOTapUPMBI.

[IpeoOpazoBaHue BbIpaKeHHUH, COAEPKALUX CTETIEHH C PAIMOHAIBHBIM MTOKA3aTeJIEM.
IIpuMepBl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.



CucteMbl TMHENHBIX ypaBHEHUN. PeleHne NpuKkiIagHbIX 3a/1a4 ¢ TOMOILIBIO CUCTEMBI
JIMHEWHBIX YPAaBHCHUM.

CucreMbl M COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHMI, CHCTEM M HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a7a4 U
3a/1a4 U3 pa3UIHbIX 00JacTei HayKU U pealbHON KU3HU.

DOyHKUUM 4 rpapuku

Oyukuus. [lepuogmueckne Qyukuuu. IIpoMexyTkn MOHOTOHHOCTH (YHKIUH.
Makcumymsl 1 MUHUMYMBI QyHKIIMM. HanOonbliee 1 HauMeHsblee 3HaueHne (PyHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpruyeckue GyHKIMH, UX CBOWCTBA U Ipa(UKH.

[Toka3zatenbHas u Jorapupmuueckas GyHKUINN, UX CBOMCTBA U rpauKH.

Hcnonb3oBanue rpadukoB GyHKIUHN AJIs peLICHUsS] YPAaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonp3oBanue rpadukoB GyHKIUN AJ1 UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH,
KOTOpPbI€ BO3HHMKAIOT MPHU PEIICHUM 3a7a4 U3 JPYrMX YYEOHBIX NPEIMETOB U peaabHOU
KU3HHU.

Hayajia maTeMaTH4eCKOro aHaIM3a

HenpepsiBHble QyHKIMHA. MeTOI MHTEPBAJIOB U1l pELIEHUS] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpudeckuid u GU3NIECKUN CMBICT TPOU3BOIHOM.

[TpousBoaHbIC AIeMEHTApHBIX QYHKIHN. DOPMYITbl HAXOXKICHUS IPOU3BOIHON CYMMBbI,
MPOU3BEIEHUS U YACTHOTO (DYHKIIHIA.

[IpyumMeHeHne MNpPOU3BOJHON K HCCAEAOBaHUIO (YHKIMM Ha MOHOTOHHOCTh U
sKcTpeMyMbl. Haxox1eHne HanboapIero 1 HAMMEHbBIIEro 3HaYeHHs (PYHKIIMU Ha OTPE3KeE.

[IpuMeHeHne MPOU3BOAHON I HAXO0XKJIECHUS HAWIYyYIIEr0 PEIICHHUsS B IMPUKIAIHBIX
3a/iayax, JUisl ONpeaesieHrus CKOPOCTH Mpoliecca, 3a4aHHOro (popMyIIoil Wi rpaguKom.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HBIX.

WNurerpan, ero reoMeTpuueckuii U (usmdyeckuid cMbIci. Bpluncinenue uMHTErpana o
dbopmyne Hetorona—JleiiOnuria.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenune yueOHOro npeameta «MareMaTuka» JOJKHO 00eCeunBaTh JOCTHKCHHUE Ha
YpOBHE CpeAHEero oOuiero oOpa3oBaHMs CIEAYIONIMX JTUYHOCTHBIX, METaNpEeIMETHBIX U
MpPEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUSI MPOrpaMMbl yueOHOTO mpenmMera «MaTemaTuka»
XapaKTEPU3YIOTCS:

['paxxnaHckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKOM TMO3UIIMU OO0YydYarOIIErocsi Kak AaKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHUICKOro OOIIECTBA, MPEACTABICHUEM O MaTEMaTHYECKUX
OCHOBax (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM, MPOLEAYp Tpa)KdaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHl M TMp.), YMEHUEM B3aUMOJCHCTBOBATh C COLUAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU € HX (YHKIUSIMU U Ha3zHaueHHeM. [laTpuorumyeckoe
BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM TpaxJaHCKOM MICHTUYHOCTH, YBAXKECHUS K
MpOUIJIOMY M HACTOSIIEMY POCCHUHUCKOM MATEMATHKH, IIEHHOCTHBIM OTHOLICHUEM K
OOCTHKECHUSAM POCCUMCKUX MATEMATHUKOB M POCCUMCKOM MAaTeMaTHU4YEeCKOW IIKOJbI, K
MCIIOJIb30BAHUIO ATUX IOCTIXKCHHM B IPYTUX HayKaX, TEXHOJOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOrO0 Hapoaa; CchHOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, HJTHUUYECKOTO TIOBEJEHUS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JIOCTMIKEHUM HayKh M JCSATEIbHOCTBbIO YYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B TOCTPOEHNE YCTOMUMBOTO Oy IyIIETO.

DcTeTu4ecKoe BOCITUTAHHE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKJIIOYas OCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lay, PEIICHUH, pacCyKIEHUH; BOCHPUMUMYHUBOCTHIO K
MaTeMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

PU3UIECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSITh MaTeMAaTHUYECKUE 3HAaHWS B HWHTEpecax
3I0POBOT0 U 6€30macHOTO 00pa3a KU3HHU, OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY 3JI0POBBIO
(310poBO€ TUTaHUE, COAJAHCUPOBAHHBIM PEXUM 3aHITHUH W OTIbIXa, peryjspHas
¢u3nUeckass akTUBHOCTD); (PM3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHSITHUSIX CHOPTHUBHO-
03JIOPOBUTENBHOU JIEATENBHOCTBIO.

TpynoBoe BOCIIUTAHUE:

TOTOBHOCTBIO K TPY/AY, OCO3HAHUEM LIEHHOCTH TPYAOIIO0US; MHTEPECOM K Pa3IMUHbIM
chepam mpodeccrnoHaNTbHON EeATENbHOCTH, CBSI3aHHBIM C MaTeMaTUKON U €€



NPWIOKEHUSMH, YMEHHEM COBEpIlaTh OCO3HAHHBIA BBIOOp Oyayuiedl mpodeccun u
peaJIn30BbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTUYeCKOMY OOpa30BaHHMIO M CaMOOOpPA30BAHMUIO HA MPOTSHKEHUM BCEH JKU3HU;
TOTOBHOCTBIO K aKTHBHOMY YYaCTHIO B PEIICHHUH MPAKTHYECKHX 3a/Ja4 MaTeMaTU4eCKON
HaIIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHKE:

Cc(OPMUPOBAHHOCTBIO IKOJIOTUYECKON KYJIbTYPhl, HOHUMAHUEM BIUSHUS COLUAIBHO-
SKOHOMHUYECKUX MPOLECCOB HA COCTOSHUE MPUPOAHON U COLMATBHOU Cpebl, OCO3HAHUEM
IJI00AJIBHOTO  XapakTepa SKOJOTMYECKUX MpoOJieM; OpUEHTalMeil Ha I[pUMEHEHHE
MaTEeMaTUYECKUX 3HAHMW JUIs pelleHHus 3aJad B O00JIaCTH OKpYyXKarolled cpesbl,
IJIAHUPOBAHMS TMOCTYNKOB M OLIEHKHM HMX BO3MOXHBIX IOCJIEICTBHM ISl OKpY’Karollen
Cpeabl.

[{eHHOCTH HAYyYHOTO ITO3HAHUS:

c(OPMHUPOBAHHOCTHI0 MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAyKW W OOILECTBEHHOW MPAKTUKH, MOHHUMAHHEM MAaTEMaTHYECKON HAyKu Kak
cephl YETOBEYECKON AEATENBHOCTH, 3TAlOB €€ Pa3BUTUA M 3HAYUMOCTH JUISl PA3BUTHS
LIMBWIN3AlUKM; OBJAJACHUEM SA3BIKOM MAaTE€MaTHKH W MaTeMaTH4YEeCKOW KyJIbTYpOH Kak
CPEICTBOM  IO3HaHUS  MHpA;  TOTOBHOCTBIO  OCYLIECTBJISATH  IIPOEKTHYHO M
MCCJIEI0BATENBCKYIO IESITEIbBHOCTh MHAUBUYAIBHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yiabTaThl OCBOCHHS  IMPOTrpaMMbl  yuyeOHOTO  MpeameTa
«MareMaTrka» XapaKTEpU3YIOTCSI OBJAJCHUEM YHUBEPCAIbHBIMU HO3HABAMEIbHLIMU
0elCmeUsAMY, YHUBEPCANbHbIMU KOMMYHUKAMUBHLIMU — OUCMBUAMY, VHUBEPCANbHbIMU
Pe2YIAIMUBHbIMU OeUCMBUSIMU.

1) Vhusepcanvhvie nosnasamenvuwvle Oelicmausi, 00ecneyusaom @opmuposanue
0a308bIX KOSHUMUBHBIX NPOYECCO8 00y4arowuxcs (oceoeHue Memooo8 NO3HAHU
OKPYHCAIOUe20 MUpA, NpuMeHeHue J0SUHeCKUX, UCCIe008amenbCKux onepayuil, ymeHuu
pabomams ¢ unghopmayueti).

bazoBrie nornueckue qeHCTBU:

*  BBIABJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMAaTHYECKIX OOBEKTOB,
MOHATUH, OTHOIICHHH MEXy IMOHATUSIMH; (OPMYITHPOBATH ONPEICICHUS TTOHATHI;
yCTaHABJIMBATh CYIICCTBCHHBIM TMPHU3HAK KJIacCCHU(UKAIIMK, OCHOBAHUSA  JUIS
00001IIeHNs U CPAaBHEHMUSI, KPUTEPUU MTPOBOIUMOTO aHAJIN3a;



BOCIPUHUMATh, (OPMYJIUPOBAaTh U  NPeoOpa3OBbIBaTh  CYXKICHHUS:
YTBEPIAUTENIbHbIE W OTPULIATENIbHBIC, €IUHUYHBbIE, YacTHbIE M OOLIUE;
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
OpOTUBOpEUMs. B (pakTax, AAHHBIX, HAONIOACHUAX U YTBEP)KICHUSX;
npeajiaraTb KpUTEPUH JUIsl BBISIBIIEHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYHIA;
JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIOUEHUH, YMO3aKIOUEHH 110 aHaJIOTUH;
IIPOBOAUTH CaMOCTOSITENIbHO JI0KA3aTeNbCTBA MAaTEeMaTHYECKUX
YTBEPXKACHUN (IIpsIMBbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIHIO,
IPUBOJUTH MPUMEPHI U KOHTPHPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBIL;

BBIOMpATh Croco0 penieHus yuyeOHOM 3ajgauu (CpaBHHUBATh HECKOJIBKO
BapUAaHTOB peEUIeHUs, BBIOMpaTh Haubosiee MNOAXOASIUNA € YYETOM
CaMOCTOSITEJIbHO BBIJICIEHHBIX KPUTEPUEB).

Bba3oBrIe ucciienoBaTeIbCcKue TEHCTBHUS:

UCIIOJIb30BaTh BOIPOCHI KaK HMCCIEA0BATENbCKUN MHCTPYMEHT MO3HAHUS;
dbopmyIMpoBaTh BOMPOCH], (UKCUPYIOIIME NPOTUBOpEUne, MpodiemMy,
yCTaHaBIWBaTh HMCKOMOE€ U  JaHHOe, (OpMHUPOBATh  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IPOBOAUTH CaMOCTOSITENIHO CIUTaHUPOBAHHBIH HKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTH4eCKOIo
O0BEeKTa, SIBICHHSA, TMPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O pe3yJbTaTaM
POBEAEHHOTO HAOIOIEHHUs, MCCIIEOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJbTaTOB, BEIBOJOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MpOIEcca, a TaKXKe BBIIBUTAThH
IPEIOJIOKEHUS O €0 PAa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmarnuei:

BBISBJIATH 1e(UUIMTHI MH(OPMALIUHY, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOUpaTh  MHGOpPMAIUI0O W3  WCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO
pa3IMyYHBIX BUAOB U (OPM IMPECTABICHHUS;

CTPYKTYpUPOBATh HH(OPMAITUIO, IPEICTABIIATE €€ B PA3IUYHBIX OpMax,
WLTIOCTPUPOBATH rpapuuecKH;



OLICHUBATh HaIEKHOCTD uHpOpMaITUU 1o CaMOCTOSITEIIEHO
c(OopMyITUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvhole KOMMYHUKAMUGHbLE Oeticmaus,

obecneuusaiom cpopmupogannocmy COYUANBHBIX HABbIKOG

ooyuarowuxcs. OoieHue:

+  BOCHPUHUMATH U (POPMYITHPOBATH CY)KJICHHUS B COOTBETCTBHH C YCIOBHSIMHU
U TICJISIMHA OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PCHUS
B YCTHBIX M MMCHMEHHBIX TEKCTaX, aBaTh MOSICHEHUS IO XOIy PEIICHUS
3a/1aui, KOMMEHTUPOBATh MOJIYYCHHBINA PE3YJIbTaT;

+ B Xo7e 00CYXJICHH 33/1aBaTh BOTIPOCHI TI0 CYIIIECTBY 00CYKTaeMOU TEMBI,
po0JIeMBbl, periaeMoil 3a/1auu, BHICKA3bIBaTh UJIEH, HAllEJICHHBIE HA MOUCK
pelIeHus; COMOCTABJISTH CBOM CYXXJIEHUS C CYXICHHSIMH JAPYTHX
YYaCTHHKOB JHaiora, OOHApPYKHWBAaTh Pa3IMude W CXOJACTBO TO3HIIHI; B
KOPPEKTHOU opMe hOpMyTUPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

« TMPEACTaBIATh  PE3yNbTaThl  pEelIeHUs  3a/Jaud,  OKCIEPUMEHTA,
UCCIIeIOBaHUs, IPOEKTa; CAMOCTOSATEIHLHO BEIOMPATh (OpMAT BHICTYIIIICHUS
c yu€ToM 3aJa4 TMpe3eHTAllMM W  OCOOCHHOCTEW  ayJAuTOpHH.
CoTpyaHUYECTBO:

 TOHUMAaTh M UCITOJIH30BaTh MPEUMYIIICCTBA KOMAHIHOW U WHIANBUYJTbHON
paboThl MpU pelIeHUU YYEOHBIX 3ajJad; MPUHUMATh 1ETb COBMECTHOU
NEATETbHOCTH, IUIAHAPOBaTh  OpPTaHU3AIMIO COBMECTHOM  paboThI,
pacmpenenaTb BUABI padOT, IOTOBApUBATHCS, OOCYXIATh TPOIECC H
pe3yabTar paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOJIEH;

+  Y4acTBOBaTh B IPYMNMOBBIX (popMax paboThI (00CykACHHS, OOMEH MHEHUH,
«MO3TOBBIE TITYPMBD» W HWHBIE); BBHINOJHATH CBOI YacTh pabOTHl U
KOOPJMHUPOBATH CBOU JCHCTBUS C IPYTUMH UJICHAMHU KOMAaH/IbI; OIEHUBATh
KaueCcTBO CBOETO0 BKJIaga B OOmMH MPOAYKT TO  KPUTCPHUSM,
chOpMYIUPOBAHHBIM YYaCTHUKAMH B3aWMO/ICHCTBHSI.

3) Vuusepcanvnoie pezynamuensie Oeticmeus, obecnewusaom
Gpopmuposanue CMbICIOBbIX YCMAHOBOK U  JHCUSHEHHLIX HABLIKOS
JIUYHOCTIU.

CamoopraHu3aiiysi: COCTaBJISTh IJIaH, AJITOPUTM PEILICHUS 3a/1auu, BHIOUPATh
CH0C00 perIeHHs ¢ YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBAaTh M KOPPEKTUPOBATH BApHAHTHI PEHICHUH C y4ETOM HOBOK
uHpopMmaiuu. CaMOKOHTPOJIb:



- BIIQJIETh HaBbIKAMU TO3HABATENILHOM pediieKcuM Kak  OCO3HaHHS
COBEPILIAEMbIX JACHCTBUN M MBICIUTEIBbHBIX MPOLECCOB, UX PE3YyJIbTaTOB;
BJIQJIETh CIIOCOOAMH CaMOMPOBEPKHU, CAMOKOHTPOJIA TIpoLiecca u
pe3yabpTara penieHrus MaTeMaTUIecKoi 3a/1auu;

MPEBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPU PELICHUU 3a7a4H,
BHOCHUTH KOPPEKTHUBHI B JICSITEJILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JAHHBIX, HAWJCHHBIX OIMMUOOK, BHIIBJICHHBIX TPYIHOCTEH;

« OIGHMBATh COOTBETCTBUE pe3yjibTaTa LEIU U YCIOBUAM, OOBACHSTH
MPUYUHBI TOCTHKEHHSI WIM HENOCTHXKEHUS PE3YyJbTaTOB JEATEIbHOCTH,
HaXOJUTh OIKOKY, 1aBaTh OLEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yaeOHOTO Kypca «Anredpa U Hadala MaTEMaTHUYECKOTO aHAIIM3a)
Ha YpOBHE cpeaHero oOiiero oopa3zoBaHUs JOJLKHO OOECTeuMBaTh JOCTHKCHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTENbHbBIX PE3YyIbTaTOB:

10 KJIACC

Yucsa v BbIYUCTICHUS

OnepupoBarh TOHATHSAMHU: pallMOHATBHOE U JCHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI M IECATUYHAS TPOOb, TPOLICHTHI.

BemmonasaTe  apudMeTHueckwe — OomepamuM ¢ palUOHAJIBHBIMH U
JEHCTBUTEITLHBIMHI YHCIIAMH.

BoInonHsaTh NpuOIMKEHHBIE BHIYUCIICHHSI, UCTIONIBb3YsI TIpaBujla OKPYTIEHUS,
JIeNaTh MPUKUAKY U OIICHKY PE3y/bTaTa BRIYMCICHUH.

OnepupoBarh TMOHATHSIMH: CTCICHb C IICJIBIM ITOKa3aTelieM; CTaHIapTHas
dopma 3ammMcu ACHCTBUTEIBLHOTO 4YHCIA, KOPEHb HATYpaJIbHOW CTEIICHH,
MCIIOJIh30BAaTh MOIXOAITYI0 (POPMY 3amucH ACHCTBUTEIBHBIX YUCEN JUISI PEIICHUS
MPAKTUICCKUX 3a7a9 U MPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATHSIMH: CHHYC, KOCHHYC ¥ TaHTCHC TPOU3BOJBLHOTO yTJIa;
UCII0JIb30BaTh 3alUCh MPOU3BOJILHOTO yTJia yepe3 oOpaTHbIE TPUTOHOMETPUUECKUE

(GyHKIIH.



a

YpaBHeHUs M HEPABEHCTBA

OnepupoBaTh MOHSTUSIMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJIOE,
pPalMOHAIIBHOE, UPPALMOHAIBHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUIECKOE
YpaBHEHHE;

BoinonHsaTh npeobpa3oBaHUsi TPUTOHOMETPUUYECKUX BBIPAXKEHUN M pelIaTh
TPUTOHOMETPUYECKNE YPABHEHUS.

BrimonHsaTE TIpeoOpa3oBaHus IEJBIX, PAMOHATBHBIX W HPPAIMOHAIBHBIX
BBIPA)KEHUI U pElIaTh OCHOBHBIE THUIIBI LIEBIX, PAIMOHAJIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IpumeHITh ypaBHEHUSI U1 HEPABEHCTBA JIJIA PEUICHUSI MAaTEMaTUYECKUX 33/1a4
W 3a]1a4 U3 Pa3JIMYHbIX 00J1aCTel HAyKU U PEabHOM KU3HH.



MonenupoBaTh peaqbHblE CHUTyallUM Ha S3bIKE airedpbl, COCTaBIAThH
BBIDAKCHHUsI, YPAaBHEHMs, HEPABEHCTBA 110 YCJIOBHUIO 3aJa4yd, HCCIEAO0BAThH
IIOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM almapara ajreopsl.

DyHKUUN U rpapuku

OnepupoBaTh NOHATUSAMU: (PYHKIHSA, CIIOCOOBI 3aJaHusA (PYHKIMH, 00JIaCTh
ONpE/eNeHUs U MHOXKECTBO 3HAYEHMH (QYHKUMH, Ipaduk (yHKIUU, B3aWMHO
oOpaTHble PYHKIIHU.

OmnepupoBath MOHATHAMH: YETHOCTh U HEUETHOCTD (PYHKLNHU, HYIH QYHKIINH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKUUN 11 PELICHUS] YPaBHEHUN.

Crpouth ¥ yuTaTh rpauKu JUHEWHON (PyHKUMHU, KBAAPAaTUYHON (PYHKIIHH,
CTETNIEHHOHN (PYHKIIMH C LEIbIM TOKA3aTEIIEM.

Ucnonb3oBath rpaduku (QyHKUIMA IS KCCIEIOBAHHUS TMPOILIECCOB U
3aBHCHUMOCTEH MpH PELICHUM 33Ja4 U3 JIPYIHMX YYEOHBIX IMPEIMETOB U PEasIbHOM
’KU3HU; BbIpaxaTb (OpMyJIaMH 3aBUCUMOCTH MEX1Y BEJIUUYUHAMM.

Hauaja MaTeMaTH4eCKOIo aHAJIN3a
OHepI/IpOBaTB IIOHATHUAMMU.: IIOCJICA0OBATCIBbHOCTD, apI/I(i)MeTI/I‘ICCKaH u

F€OMETPHUYECKAS TPOTPECCUH.
OnepupoBarh MOHATHSMHU: OECKOHEYHO YOBIBarolias reoMeTpuuecKas
nporpeccusi, CcyMma O€CKOHEUHO yObIBaroIel reOMEeTPUIECKON MPOTPECCHH.
3agaBaTh MOCIEAOBATEILHOCTH PA3TUYHBIMU CITIOCOOAMH.
Hcnonbs30BaTh CBOKMCTBA MOCIEA0BATEIBHOCTEN U NIPOTPECCUN [T PEIIEHUS
pEAIbHBIX 3a/1a4 MPUKJIIAJHOTO XapakTepa.
MHo:xecTBa U JIOTHKA
OnepupoBaTh MOHATUSIMU: MHOKECTBO, ONEPAIIMU HAJI MHOKECTBaAMHU.
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar sl ONMCAHUS PEaIbHBIX
MPOIIECCOB U SIBJICHUM, PU PEIICHUH 3aa4 U3 APYTUX YU4eOHBIX MPEIMETOB.
OnepupoBaTb  MOHSATUSIMU: ONPEAEIIECHHUE, Teopema, CJIEICTBUE,
JIOKa3aTEIbCTBO.

11 KJIACC

Yuciaa v BLIYUCJICHUSA
OnepupoBaTh TMOHATUAMHU: HATypallbHOE, LIE€JIO€ YHUCIO; MCIOJIb30BaATh

[IPpU3HAKKW OCIIMMOCTH LCJIbIX YHCCII, PA3JI0KCHHUC YMCJia Ha ITPOCTBIC MHOXHNTCIIN
AJI peIICHUS 3aaa4.
OHCpI/IpOBaTB IMOHATHUEM: CTCIICHDb C pallMOHAJIBHBIM ITOKAa3aTCJIICM.



OnepupoBaTh MOHATHAMH: JIOTapupM UHCTa, JECATHYHbIE U HATypalbHbIE
Jgorapu@mel.

YpaBHeHUS M HEPABEHCTBA

[IpumeHsTH CBOMCTBAa CTENEHUM JJs NPeoOpa3oBaHUS  BBIPAXKECHUI;
OIEpUpOBaTh NOHATHAMU: IIOKA3aTEIbHOE YPAaBHEHHE M HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIBI IOKA3aTENbHBIX YPABHEHUI U HEPABEHCTB.

BeinonHATe 1peoOpa3oBaHUs  BBIPAKEHUHM, COJEpKAIIMX JIOrapuMsl;
OIIEpUPOBATH MOHATUAMM: JIOTAPUPMUUECKOE YPABHEHHE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JIOTApU(PMUUECKUX YpaBHEHUI 1 HEPABEHCTB.

HaxonuTe pemieHns NPOCTEHINMX TPUTOHOMETPHUUYECKHMX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CHUCTEMA JMHEMHBIX YPAaBHEHHW M €€ PEIICHMUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHU JJIsl pELICHUSI IPAKTUYECKUX 3aa4.

HaxonuTte peleHnst MpoCTEUIINX CHUCTEM U COBOKYITHOCTEH palMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MopenvupoBaTh pealbHblE CHUTyallUd Ha $3bIKE aireOpbl, COCTaBIATH
BBIDAKCHHUSI, YPABHEHUS, HEPABEHCTBA M CHUCTEMBI 110 YCJIOBHUIO 33J1ayH,
UCCIIEIOBATh IOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM allapara ajareopsl.

DOyHKUMU U TPAPUKHU

OnepupoBaTh  MOHATUSAMHU: NEpUOAMYECKAs  (PYHKLIMS, MPOMEKYTKH
MOHOTOHHOCTH (YHKIIMH, TOYKH OKCTpemyMa GyHKIMM, HauOoJplliee U
HavMEHbIllee 3HAYeHUd (QYHKIUM Ha MPOMEXYTKE; MCIOJIb30BATh HUX A
uccaenoBaHus QyHKUINU, 3aJaHHON TpauKoM.

OnepupoBaTh MOHATUSAMU: Tpa@UKU IMOKA3aTeIbHOU, Jorapumuueckon u
TPUTOHOMETPUUYECKUX (YHKIUH; N300paxaTh UX Ha KOOPAMHATHOM IJIOCKOCTH U
MCIIOJIb30BAaTh AJI PEUICHUSI YPABHEHUN U HEPABEHCTB.

N300paxxaTh HA KOOPAUHATHOW MJIOCKOCTH rpaMKH JIMHEWHBIX YPaBHEHUN U
WCIIOJIB30BATh UX ISl PEIICHUS CUCTEMbI JIMHEWMHBIX YPABHEHHIA.

Ucnonp3oBath rpaduku (GyHKOUH A0 HKCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH U3 APYTUX Y4eOHBIX AUCLUILINH.

Hauaja maTeMaTH4eCKOro aHajau3a
OnepupoBath MOHATHUSIMU: HEMPEPhIBHAS (PYHKIUS;, TPOU3BOIHAS (DYHKIIHH;

UCI0JIb30BaTh FTEOMETPUUYECKUNA U (PU3UUECKUN CMBIC IPOU3BOIHOM ISl PEIICHUS
3aj1ad4.

HaxoauTs npou3BoHbIC 3JIeMEHTAPHBIX (DYHKUWHN, BHIYUCISATH IPOU3BOIHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (PYHKIUH.

Hcnonp30BaTh NPOU3BOIHYIO Ul UCCIEA0BaHNs (PYHKIIMM HA MOHOTOHHOCTb
U OKCTPEMYMBI, IPUMEHSATh PE3YJIbTAThl UCCIIEI0BAHUS K IOCTPOEHUIO TPapUKOB.



Hcrnonbs30BaTh NPOM3BOIHYIO JIs1 HAXOXKICHUS HAWTy4dlIEro pelieHus B
IIPUKJIAJIHBIX, B TOM YHUCJIE COUMAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTb MOHATUSMU: IepBoOOpa3Hass M  HUHTErpan; I[OHUMATh
r€OMETPUYECKUNA U (PU3NYECKUN CMBICI HHTErpaia.

HaxoauTs nepBooOpa3HbIe 2IeMEeHTapHBIX (PYHKITHI; BEIYUCISATH HHTErpai 1o
dbopmyne Hrrorona—JleiOnura.

Pemate nmpukiiagHeie 3a1add, B TOM YHCIE COLUAIBHO-3KOHOMUYECKOTO H
(du3nIeCcKOro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHaAIH3a.



TEMATUYECKOE IINTAHUPOBAHHUE 10 KJIACC

n/n

HaumeHoBaHue pa3aesioB U TeM
NPOrpamMMmabl

KoJnuecTBo 4acoB

Bcero
padoThI

KounTtposabHbie

IpakTH4eckune
PadoThI

JIeKTPOHHbIE
(mudposbie)
o0pa3zoBaTejbHbIE

pecypcnbl

Buabl

eI TeJIbHOCTH
0o0yJaronuxcs ¢
yueToMm padouei
NMPOrpamMmabl
BOCIIUTAHUSA

MHoXecTBa pallOHANBHBIX U
NEHCTBUTEIIbHBIX YHUCEI.
PaunonanbHple ypaBHEHUS U

HEPaBEHCTBA

14 1

BbinonHeHue
KOHTEKCTHbIX
y4ebHbIX 3a4aHuN,
HanpaB/iIeHHbIX Ha
dopmupoBaHue
npeacraBAeHUs
MaTemMaTHUUeCcKnX
OCHOBAax
bYHKUMOHNPOBAHMU
A Pa3INYHbIX
CTPYKTYp,
ABNEHU,
npoueayp
rpa*k4aHCKoro
obuecTsa
(sbI6OPBLI, ONpPOCHI

n apyroe)

Oyukuuu u rpadpuku. CTeneHp ¢ HeIbIM
[0Ka3aTeyemM

PaboTa c
HarnA4HOCTbIO —
pUCYHKamu,




coaepKalLmmm
MaTeMATUYECKYIO
nHpopmaumio,
HanpaB/IeHHbIX Ha
dopmupoBaHue
npeacTaBneHne o
MaTeMaTHUYeCKnX
OCHOBaAXx
bYHKUMOHUPOBAHMU
A Pa3INYHbIX

CTPYKTYP,
ABNEHUN.




Apudmerndeckuii KOpeHb N—Ou
creneHu. MppanuoHalibHbIE ypaBHEHUs
1 HEPABEHCTBA

18

MopenuposaHue:
onucaHue
CNOBAaMMU U C
NMOMOLLbIO
npeamMmeTHOM
Mmozenu
CHOXKETHOM
CUTYauUmmn u
MaTeMaTHU4eCcKoro
OTHOLIEHMA,
HanpaB/iieHHOE Ha
dopmupoBaHue
rOTOBHOCTM K
AKTUBHOMY
y4yactuio B
peleHum
NPaKTUYECKUX
3apau

MaTemMaTHyecKom
HanpaB/1eHHOCTHU




DopmyJibl
TpuroHoMmerpuu. Tpuronomerpuyeckue
YpaBHEHHUs

22

BbinonHeHue
KOHTEKCTHbIX
y4ebHbIX 3a4aHUN,
HanpaB/IeHHbIX Ha
dopmupoBaHue
npeacraBaeHus
MaTeMaTHUYECKUX
OCHOBax
GYHKLMOHNPOBAHU
A Pa3/INYHbIX
CTPYKTYp,
ABNEHUN,
npoueayp
rpakaaHCcKoro
obulecTBa
(BbIGOpDI, ONpOCHI
v apyroe)

[TocnenoBaTebHOCTH U NIPOTPECCHU

PaborTa c
HarnA4HOCTbIO —
pUCYHKamu,
cofeprKalLmMmm
MaTeMaTUYeCKyto
nHpopmaumtio,
HanpaB/IeHHbIX Ha
dopmupoBaHue
npeacTaBieHne o
MaTeMaTU4eCcKnx
OCHOBaAXx




bYHKLMOHMPOBaHU
A Pas3INYHbIX

CTPYKTYP,
ABNEHUN.

[ToBTOpenue, obodIIEHNE,
cUcTeMaTHu3anusg 3HaHUU

OBLIEE KOJIMYECTBO YACOB IIO
[TPOT'PAMME

68




11 KIIACC

n/n

HauMeHoBaHue pa3/iesioB U TeM
NPOorpamMmbl

KoandyecTBO 9YacoB

Bcero

KonTtpoabHbie
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTejibHbIE

pecypchbl

Buabl
AesATeJIbHOCTH
o0yuarouuxcesi ¢
yueToM padouei
NMPOrpamMmabl
BOCIIUTAHUSA

CreneHb ¢ pallMOHAJIBHBIM
nokasareneM. IlokazarenpHas
¢bynknus. [TokazarenbHbie
ypaBHEHHS M HEPABEHCTBA

12

PaboTa c
Harna4HOCTbO —
pUCYHKamMu,
coaepKalLmmm
MaTeMaTHYeCKyto
MHbopmaumio,
HanpaB/IeHHbIX Ha
dopmumpoBaHue
npeacrasfeHve o
MaTeMaTUYeCcKnX
OCHOBax
bYHKUMOHNPOBAHMU
A PA3INYHbIX

CTPYKTYP,
ABNEHUN.




Jlorapudpmuueckas GyHKUIHS.
JlorapumMuyeckue ypaBHeHUS U
HEpaBEHCTBa

12

PaboTa c
HarnAaHoCTbioO —
pUCYHKamMu,
coaepKallimmu
MaTeMaTUYeCKyto
nHbopmauuio,
HanpaB/IeHHbIX Ha

dopmupoBaHue
npeacTaBneHne o
MaTeMaTU4eCcKnx
0OCHOBAXx
bYHKUMOHUPOBAHMU
A PA3INYHbIX

CTPYKTYP,
ABNEHUN.




Tpuronomerpuueckne GyHKIHH U
ux rpadukm.

Tpuronomerpryeckue
HEPaBCHCTBA

Paborta c
HarnNAQHOCTbIO —
pUCYHKamu,
cofeprralLmMmm
MaTeMaTUYeCKyLo
nHpopmauumio,
HanpaB/IeHHbIX Ha
dopmupoBaHue
npeacTaBneHne o
MaTeMaTHUYeCKnX
OCHOBaAXx
bYHKUMOHUPOBAHMU
A PA3NINYHbIX

CTPYKTYP,
ABNEHUN.

ITponsBognas. Ilpumenenue
MIPOU3BOAHOMN

24

MogenuposaHue:
onucaHue
CNoBaMM U ¢
NMOMOLLLbIO
npeameTHOM
Moaenu
CHOXKEeTHOM




CUTYauUMn u
MaTeMaTHU4eCcKoro
OTHOLLEHMA,
HanpaB/ieHHOEe Ha
dopmmpoBaHue
rOTOBHOCTM K
AKTUBHOMY
yyacTuio B
peleHum
NpPaKTUYECKUX
3afa4
MaTeMaTUYeCcKoM
HanpaB/fIeHHOCTU




I/IHTGFpaJ'I H €ro InpuMCHCHUA

MopgenupoBaHue:
onucaHue
CNOBaMMU U C
NOMOLLbIO
npeameTHoOM
Mmozenu
CHOXKETHOM
CUTYauUmmn u
MaTeMaTMUYEeCKOro
OTHOLIEHMA,
HanpaB/ieHHOE Ha
dopmupoBaHue
FOTOBHOCTM K
AKTUBHOMY
y4acTuio B
peleHum
NpPaKTUYECKUX

3aau
MmaTemaTMyecKom
Hanpas/eHHOCTU

CucreMsl ypaBHEHUI

12

Harypanbsnsie u nensle uncna

[ToBTOpEHME, 0000111eHME,
CHCTEMATH3allA 3HAHUI

18

OBLIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

102







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

Bcero

KounTtposabHbie
padoThI

IpakTH4eckune
padoTsI

JIeKTPOHHBIE HU(PPOBBIE
o0pa3oBaTejbHbIE pecypcChl

MHoOXecTBO, ONEepalvu HaJ
MHOXecTBaMu. [luarpammsl

Ditnepa—Benna

Panmonaneabie yucia. OOBIKHOBEHHEBIE
U JIECATUIHBIE JPOOU, TPOIICHTHI,
OeCKOHEYHbBIE MEePUOIUYECKHE ApoOu

Apudmerndeckue oneparuu c
palMOHAIbHBIMU YHCIIAMH,
peoOpa30BaHMs YHUCIOBBIX BBIPAXKECHUH

https://resh.edu.ru/subject/lesson/5498

IIpumenenue npobeil 1 MPOLEHTOB IS
pelLIeHNs IPUKIAAHBIX 3a1a4 U3
pa3NIUYHBIX OTpaclield 3HaHUU U
peanbHOU )XKU3HU

[Ipumenenue npoOeli M MPOICHTOB JIst
peluIeHus IPUKIATHBIX 3a7a4 U3
pa3NIUYHBIX OTpaclield 3HaHUU U
peanbHOU )KU3HU

JlelicTBUTENIbHBIC YKCia. ParinoHaabHbIE
U UppAlMOHANTBHbBIEC YHCIIA

ApudmeTnueckue onepauuu c
NEeWCTBUTENbHBIMU YHCIIaMU




[TpuGnxkEéHHBIC BBIYUCIICHUS, TIPaBUIA

OKPYIJICHHUS, IIPUKHUJIKA U OLICHKA
pe3yJibTaTa BEIYUCICHUN

ToxgecTBa ¥ TOXKIECTBEHHEIE

9 npeoOpa3oBaHUs
10 VYpaBHeHME, KOPEHb YPAaBHEHUS
11 HepaBeHcTBO, penieHne HepaBeHCTBa
12 Meroa uHTEpBaIOB
Pemenue nenpix u
13 JIpoOHOpalMOHATIBHBIX YPaBHEHUN U
HEpPaBEHCTB
KontponbHas padora no teme
"MHOK€eCTBa pallMOHATBHBIX U
14 JENCTBUTENBHBIX uncel. PalmonanbHbie
YpaBHEHHUS U HEPABEHCTB"
OyHKMs, crocoOb! 3a1aHust (QYHKIHH.
15 ’
B3anmuo obpartHbie QyHKINH
I'padux pynkmuu. Obmacts
OTIpEe/ICTICHNS] 1 MHOXKECTBO 3HAYCHHIA
16 ¢byukuuu. Hynu ¢pyHkouu.
[IpoMexyTKkH 3HAKOMOCTOSIHCTBA
17 UéETHble 1 HEUETHBIE PYHKITUU




CrerneHb C MelIbIM ITOKa3aTelIeM.

18 CrangapTtHas ¢popma 3anucu
JIEVCTBUTEIIBHOTO YHCIIA
Hcnonp3oBanue moaxoasimei (GopMbI
3alMCH IEMCTBUTEIBHBIX YHCEN IS

19 pelIeHUs MPAaKTUYECKUX 3a1ay U
MpeACTaBIEHUS JAHHBIX
CrenenHast pyHKUUSI C HaTypajIbHBIM U

20 eabiM nokaszareneMm. E€ cBolicTBa U
rpaduk
ApudmMeTHuecKknii KOpeHb HaTypalbHOU )

21 CTCLCHH https://resh.edu.ru/subject/lesson/5498
Apudmernuecknii KOpeHb HaTypajJbHOU

22 CTEIEeHU

93 CaolicTBa  apu(METUUYECKOTO  KOPHS
HaTypaJbHOU CTENEHU

o4 CaolicTBa  apu(METUUYECKOTO  KOPHS
HATypaJIbHOM CTENEHU

) CaoiicTBa  apu(METUYECKOTO  KOPHS

5 HATypaJIbHOM CTENEHU

JeiicTBus ¢ apupmMeTHIeCKUMU

26 KOpHSIMU N—OH CTEeNeHU

97 JeiicTBus ¢ apupmMeTHIECKUMU

KOpHAMHA N—oii cTeneHu




JeiicTBus ¢ apumMeTHIeCKUMU

28 KOPHSIMU N—OMW CTENEHU
29 JeiicTBus ¢ apumMeTHdecKuMu
KOPHSIMH N—O#l CTENEHN
30 JeiicTBus ¢ apumMeTHdecKuMu )
KOPHSIMH N—O#f CTemeHH https://resh.edu.ru/subject/lesson/4729
3 Pemenvie uppannoHaNbHBIX YpaBHEHHUN
1 Y HEPABEHCTB
Pemenve uppalnoHaNbHBIX YpPaBHEHHUN
32 Y HEPABEHCTB
33 Pemrenue uppanvoHanbHbIX YpaBHEHUH
1 HEpABEHCTB
Pemenne nppannoHanbHBIX yYpaBHEHHUH
34 1 HEPaBEHCTB
Pemenue uppannoHanbHbIX ypaBHEHHH
35 1 HEPaBEHCTB
CaoiicTBa 1 rpauK KOpHs N-0il CTeNeHn
36
CaoiicTBa 1 rpauK KOpHs N-0il CTeNneHn
37
KonTponbHas padoTa mo teme
"ApudmeTniuecknii KOpeHb n—oit
38

cTenieHd. VppanuoHalibHbIE YpaBHEHHS
Y HepaBeHcTBa"




CuHyc, KOCHHYC U TaHI'€HC YHCIOBOTO

39 aprymenTa https://resh.edu.ru/subject/lesson/6019
CuHyC, KOCUHYC U TaHI€HC YHCIIOBOTO
40 aprymeHra
a1 ApKCUHYC, apKKOCHHYC U apKTaHI€HC
YHCJIOBOI'0 apryMeHTa
ApKCUHYC, apKKOCHHYC U apKTaHI'€HC
42 YUCJIOBOTO apryMeHTa
Tpuronomerpuueckass OKpYKHOCTb,
43 OMpeACJICHUC TPUTOHOMCTPUICCKUX
(yHKIMI 4MCI0BOTO apryMeHTa
TpuronomeTpudeckass OKpPYKHOCTb,
44 OIIpelleJIEeHNE TPUTOHOMETPUUECKUX
(bYHKIIHH 9MCITOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPHUECKHUE https://resh.edu.ru/subject/lesson/3876
hopMybl
OCHOBHBIE TPUTOHOMETPHUYECKHE
46 (hopMybl
OcHOBHBIE TPUTOHOMETPHUUCCKHUC
47 hopMybl
OCHOBHBIE TPUTOHOMETPHUYECKHE
48 bopmyIb
49 [TpeoOpa3oBaHue TPUTOHOMETPHUECKHX

BBIpaXKEHUU




[TpeoOpa3oBaHue TPUTOHOMETPUUESCKHX

50 BBIpaKEHUH
[IpeobpazoBanmre TPUTOHOMETPUIECKUX _ )
51 BEIDAKEHHH https://resh.edu.ru/subject/lesson/4324
[IpeobpazoBanmre TPUTOHOMETPUICCKUX
52 BBIpaKEHU M
[Ipeo6pa3oBanre TPUTOHOMETPUIECKUX
53 BBIpAKCHUH
Pemenne TpUroHOMETpUYECKHUX )
54 o https://resh.edu.ru/subject/lesson/6320
YpaBHEHUHU
Pemienne TpuroHoMeTpuYECKUX
95 YpaBHEHUU
Pemenne TpuroHOMeTpU4ECKUX
56 ypaBHEHUH
Pemenne TpuroHOMeTpU4ECKUX )
57 ypaBHeHHii https://resh.edu.ru/subject/lesson/6314
Pemienne TpuroHoMeTpUUECKUX
58 YpaBHEHHUM
59 Pemenue TpUroHOMETpHUUECKUX
ypaBHEHU I
Kontponbnas pabora no reme
60 "MdopMyIbl TPUTOHOMETPHH.

Tpuronomerpuueckue ypaBHeHUS"




[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUs
61 nocienoBaresbHOCTe. MOHOTOHHBIE 1
MOCJIEI0BATEIIbHOCTH
Apudmerrueckas U reoMeTpuIecKas
nporpeccud. Mcnonp3oBaHue )
62 TPOTPECCHH TS PeIeH s PeaTbHBIX 1 https://resh.edu.ru/subject/lesson/2006
3a7a4 MPUKJIATHOTO XapaKTepa
Beckoneuno yObIBaromas
63 reomeTpudeckas mporpeccus. Cymma 1 https://resh.edu.ru/subject/lesson/1562
OECKOHEYHO yOBIBaIOIICH /
reOMETPUIECKON TPOTPeCcCHu
64 dopMyIia CI0KHBIX TPOIIEHTOB 1
https://resh.edu.ru/subject/lesson/5223
65 dopmyiia CI0KHBIX TPOIEHTOB 1 /
O0o0011eHre, CHCTEMATH3alMs 3HAHUI
66 3a Kypc anreOpsl U Hava 1
Marematnueckoro anainuza 10 kimacca
67 HToroBast KOHTpoOsIbHasE paboTa 1 1
O0o0011eHEe, CHCTEMATH3allMs 3HAHUI
68 3a Kypc anreOpbl U Havam 1
MaTemaThueckoro ananmsa 10 kiacca
OBLIEE KOJIMYECTBO YACOB IIO
ITPOT'PAMME 68 4
11 KJIACC
Ne Tema ypoka KoanuecTBo yacos




n/n JJIeKTPOHHBIE
B Kontpoububie | IIpakTnyeckue ungposBbie
cero
padoThI padoTsI o0pazoBaTe/bHbIE
pecypcsl
1 CreneHb ¢ palluOHAIBHBIM [IOKa3aTeIeM 1
2 CaoiicTBa cTenieHn 1
3 [IpeoOpa3oBaHue BBIPAXKEHUN, COJEPIKAIINX 1
palnuoHalbHble CTEICHU
IIpeoOpa3oBaHue BBIpAaXXEHUH, COJEpIKAIINX
4 panuoHalbHble CTEICHU 1
IIpeoOpa3oBaHue BBIpaXXEHUH, COJEpIKAIINX
5 panMoHaNIbHbIE CTETICHU 1
6 [TokxazaTenbHbIE ypaBHEHUS U HEPAaBEHCTBA 1
7 [TokxazaTenbHblE ypaBHEHUS U HEPAaBEHCTBA 1
8 [Toka3zaTenbHbIE ypaBHEHUS U HEPABEHCTBA 1
9 [TokazaTenbHbIE ypaBHEHUS U HEPAaBEHCTBA 1
10 [loka3aTenbHblE ypaBHEHUS U HEPABEHCTBA 1
1 [Toka3zarenpHas (pyHKLMS, €€ CBOMCTBA U
1 rpaduk 1
KontponbHas pabora mo teme "Cremnenb ¢
pannoHaNIbHBIM TOKa3zaTeneM. [loka3aTenbHas
12 ¢ynkums. [loka3arenbHble ypaBHEHUS U 1 1
HepaBeHCTBa"
13 Jlorapudm umncna 1




14 JecsaTuunble U HaTypajbHbIE JOrapu(pMBbI 1
IIpeobpa3oBaHKe BBIPAXKEHUH, COEPKAIINX

15 TorapuMbl 1
[TpeoOpazoBaHue BBIpAKCHHM, COACPIKAIIUX

16 TorapuMbl 1

N [IpeoOpazoBaHue BbIpaKEHUH, COIEPKALLUX 1
JorapuMbl

8 [IpeoOpa3oBaHue BbIpa)KEHUH, COAEPIKAIINX

1 jorapupMbl 1

19 Jlorapudmudeckue ypaBHEHHsS U HEPaBEHCTBa 1

20 Jlorapudmuyeckre ypaBHEHUSI U HEPABEHCTBA 1

21 Jlorapudmuyeckre ypaBHEHUS U HEPABEHCTBA 1

22 Jlorapudmuyeckre ypaBHEHUSI U HEPaBEHCTBA 1
Jlorapudmuueckas ¢pyHKIMS, €€ CBOIICTBA U

23 rpaduxk 1

" Jlorapudmuueckas ¢pyHKIMS, €€ CBOICTBA U 1
rpaduk
Tpuronomerpuueckue GpyHKINH, UX CBOIHCTBA

25 u rpaduku 1
Tpuronomerpuueckue QpyHKIMH, UX CBOIHCTBA

26 u rpaduku 1

”7 Tpuronomerpuueckue GpyHKIUH, UX CBOHCTBa L

U TpaduKu




Tpuronomerpuyeckue pyHKINU, UX CBOWCTBA

28 U rpaduKu 1
29 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
30 [Tpumepsl TPUTOHOMETPHYECKUX HEPABEHCTB 1
31 [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
32 ITpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
Kontponbnas pabota o teme
"Jlorapupmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHeHUs U
33 HepaBeHcTBa. Tpuronomerpuueckue QyHKIUH 1
U ux rpaduxu. TpuronomeTpudeckme
HepaBeHCTBa"
34 HenpepsiBHbIE QyHKITUN 1
35 Metoa MHTEPBAJIOB AJIS PEIICHHS HEPABEHCTB 1
36 Metoa MHTEPBAJIOB AJIS PEIICHHS HEPABEHCTB 1
37 [IpowusBoaHas pyHKIIMH 1
38 [IpousBoaHas pyHKIMU 1
39 ['eomerpuueckuii 1 (GU3MIECKUIA CMBICT L
MPOU3BOTHOMU
4 I'eomeTrpuueckuit U QuU3MUECKUl CMBICIT L
0 HPONU3BOAHOMU
41 [IpousBoaHbIe dE€MEHTApHBIX (YHKIIHA 1
42 [IpousBoaHbIe 3NEMEHTAPHBIX (YHKIIHIA 1




[IpousBoaHasi CyMMBbl, IPOU3BEICHNUS,

43 4acTHOTO (YHKIUN

" IIpousBoHas CYMMBHI, IPOU3BEICHMUS,
4acTHOTO (YHKIUN

45 IIpousBoHas CYMMBI, IIPOU3BEICHMUS,
4acTHOTO (DYHKIIHI

46 [TprmeHeHne Nponu3BOAHON K UCCIIE0OBAHHIO
(GyHKIHI Ha MOHOTOHHOCTD U 9KCTPEMYMBI

47 [TpuMeHeHne NPOU3BOAHOM K HCCIIEJOBAHUIO
(GyHKIHI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
[IpumMeHeHne TPOU3BOAHOM K UCCIICIOBAHHIO

48 (GyHKIHI Ha MOHOTOHHOCTB U 9KCTPEMYMBI
[TpumMeHeHre TPOU3BOAHOM K UCCIICIOBAHHIO

49 (GYHKIIMI Ha MOHOTOHHOCTB M DKCTPEMYMBI
Haxoxxnenne HanOONbIEro ¥ HaUMEHBIIETO

50 3Ha4YCHUS PYHKLIHUH HAa OTPE3Ke

51 Haxoxnenue HanOONIBIIEr0 ¥ HaUMEHBLIETO
3HaueHUs QYHKIUU Ha OTPE3Ke
Haxoxnenne HanOOJbIIET0 M HAUMEHBIIETO

52 3HaueHus QYHKIUU Ha OTPE3Ke

3 Haxoxnenne HanOOJdbIIET0O M HAUMEHBIIETO
5

3HA4YCHUA (byHKL[I/II/I Ha OTPEC3KEC




Haxoxnenne HanOONBIIEr0O W HAUMEHBILIETO

o4 3HaYeHUsI GYHKIMU Ha OTPE3Ke
- HaxoxneHue HauOoJbIIEro M HAaUMEHBLIETO
3Ha4YeHUs PYHKLIUH HA OTPE3Ke
[IprumeHeHre MPOU3BOAHON I HAXOXKICHUS
HaWJIy4lIero peleHus B MPUKIAIHbIX
56 3a/iauax, sl ONpeeIeHUs CKOPOCTH
npoiecca, 3aJaHHOTr0 GOPMYJION WK
rpagukom
Kontponbnas padora o teme "[IpousBoaHas.
S7 o
IIpumenenue npons3BogHOR"
58 [TepBoo6paznas. Tabnuia nepBooOpa3HBIX
59 IlepBooGpasnas. Tabauia nepBooOpa3HBIX
60 WuTerpai, reoMeTpudeckuii U (pU3NIeCKUit
CMBICJI HHTETpaJia
WHuTerpai, reomeTpuueckuil U puznyeckuit
61 CMBICJI HHTETpaJia
WuTerpai, reomeTpuueckuii U puznyeckuit
62 CMBICJI HHTETrpasia
Boruncnenue unrerpana no gopmyie
63 o
Hrerotona—Jleionuna
64 Boruncnenue unrerpana no gopmyie

Hrerotona—Jleionuna




Brruncnenue uHTErpasa mno gopmyse

65 N
HeroTona—Jleitoaunma
Brruncnenue uHTErpasa mno gopmyse
66 N
HeroTona—Jleitonunma
67 CucTemMbl TUHEWHBIX YPaBHEHUM
68 CucreMbl TUHSWHBIX YpaBHCHHU I
Pemenne mpukimagHbIX 3a7ad ¢ TMOMOIIBIO
69 CHUCTEMBI JINHEWHBIX yPaBHECHUN
Pemenne mpukimagHbIX 3a7ad ¢ TMOMOIIBIO
70 CHUCTEMBI JINHEWHBIX yPaBHECHUN
CucteMbl 1 COBOKYITHOCTH IIEJBIX,
parMoHAaNBHBIX, UPPAIIMOHAIIHHBIX,
1 MOKA3aTEeNbHBIX, JTIOTapU(OMUIECKUX
YpaBHEHU U HEPABEHCTB
CucTeMbl 1 COBOKYITHOCTH IIEJBIX,
palMoHANIBHBIX, UPPAIIMOHAIIHHBIX,
2 MOKa3aTeNIbHBIX, JIOrapU(PMUICCKUX
YpaBHEHU U HEPABEHCTB
23 CucreMbl W COBOKYIHOCTH  IIEJIBIX,

panrOHAJIbHBIX, UppalluOHAJIIbHBIX,

MOKa3aTeNbHbIX, JOrapu(pMUIECKUX
ypaBHEHU U HEPABEHCTB




CucreMsl U COBOKYITHOCTH LIEJNIBIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,

74 MOKAa3aTeNIbHBIX, JOrapUPMHUYECKIX
YpaBHEHUN U HEPABEHCTB
Hcnonp3oBanue rpadukoB QyHKIWN IS
£ pelIeHus] ypaBHEHUN U CUCTEM
Hcnonp3oBanue rpagukoB QyHKIMNA 115
76 pelLlIeHusl ypaBHEHUN U CUCTEM
IIpruMeHeHne ypaBHEHHH, CUCTEM U
HEPaBEHCTB K PEIICHUI0 MaTeMaTHYECKUX
K 3a/1a4 ¥ 3a/1a4 U3 pa3IMuHbIX 00s1acTeil HayKu
U peajbHOU KU3HU
KontponbHas pabora o teme "HMHTerpan u
8 ero npuMmeHeHus. Cuctembl ypaBHEeHHIT"
-9 HarypanbHple U nenble ynciaa B 3ajadyax M3
pealbHOU )KU3HU
HartypanbHble W 1enble 4uciia B 3ajadax W3
80 peanbHOU )KU3HU
HartypanbHble W 1enble 4yucia B 3aJadax M3
8l pEAIBHOU KU3HU
82 [TpusHaky NEIMMOCTH LETBIX YHCENT
83 [Tpr3Haky JEMUMOCTH LETBIX YUCET
84 [Ipyu3Haku 1enMMOCTH LEIBIX YUCEN
g5 [ToBTOpenue, o6o0IIeHNE, CUCTEMAaTH3ALIHS

3HaHWUM. YpaBHEHUA




86

[TorTOpenue, 0000mEeHNE, CUCTEMAaTH3 AU

3HAHWU. Y paBHEHUS

[ToBTOpeHme, 0600IIEeHNE, CUCTEMATH3AIIHS

87 .
3HAaHWU. YpaBHEHUS

a8 [ToBTOpenue, 06001eHNE, CUCTEMATHU3ALINS
3HaHUU. YpaBHEHUS

89 [ToBTOpenue, 0000IIeHNE, CHCTEMAaTH3aLUs
3HaHUW. YpaBHEHUS

% [ToBTOpenue, 0600IIeHNE, CHCTEMATHU3AIIHS
3HaHUW. YpaBHEHUS

o1 [ToBTOpenue, 0600mEeHNEe, CUCTEMATH3AIINS
3Hanunil. HepaBencrsa

9 [ToBTOpenue, 0600IICHNE, CHCTEMATH3ALIUS
3HaHui. HepaBeHcTBa

03 [ToBTOpenue, 0600mEeHNEe, CUCTEMATHU3AIINS
3Hanunil. HepaBencrsa

o4 IToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIIHS
3HaHui. HepaBeHcTBa

o [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIIHS
3HaHUi. CuCTeMBbl ypaBHEHHI

9 [ToBTOpeHme, 0600IIeHNE, CUCTEMATH3AIIHS

3HaHUH. CUCTEMBI YpaBHEHUN




[TorTOpenue, o600mIeHNE, CUCTEMATH3AITUS

97 3HaHul. OyHKIUU 1
[TorTOpenue, o600mIEeHNE, CUCTEMATH3AITUS

98 3HaHul. OyHKIUU 1

99 Htorosast koHTpoJbHAs paboTa 1

100 HroroBasi KOHTpoJbHAsT paboTa 1
O06o00uieHne, cucTeMaTH3alMs 3HAHUH 33 Kype

101 anreOphl ¥ Ha4all MATEMaTHYECKOTO aHan3a 1
10-11 kmaccos
O06o00uieHne, cucTeMaTH3alMs 3HAHUH 33 Kype

102 anreOpbl ¥ HAYaJl MATEMaTHYECKOTO aHAIN3a 1
10-11 xnaccos

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOIIECCA OBA3SATEJIBHBIE YYEBHBIE
MATEPHAJIBI VIS YHEHUKA

. Maremaruka. Anredpa u Hadasia MaTeMaTudeckoro aHanusa, 10 kmacc/
Mepsnsk A.I'., Homuposckuii [I.A., Ilononckuii B.b., SAxup M.C.; nox
penakmueit [Togonbckoro B.E., O01iecTBO ¢ orpaHnyeHHON

OTBCTCTBCHHOCTBIO

N3natensckuii nentp « BEHTAHA-I'PA®y; AxkuiionepHoe 00111€CTBO

«3marensctBo «IIpocBemenune»

. MaremaTtuka. Anredpa 1 Hauajga MaTeMaTHYECKOTo aHanu3a, 11 kimacc/
Mepzmsak A.I'., Homuposcknit J[.A., [Tononcknii B.b., Axup M.C.; nox
penakiueit [Togonsckoro B.E., O01iecTBO ¢ orpaHnyeHHON

OTBCTCTBCHHOCTBIO

N3narensckuii neHTp « BEHTAHA-T'PA®y; AkuiionepHoe 00111€CTBO

«M3parenscTBO «lIpocBenenue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MeToanyeckoe nocobue aBTopbl: Byuko EneHa BnagumuposHa, CTapLumnii BegyLwmin peaktop
LieHTpa chusmko-matemaTuyeckoro obpasosanus, Mepansk Apkaguii I'puropbesnd, MonoHckuin
Butanui Bopucosuu, Akup Muxaun CemeHoBUY, yunuTenb MateMaTUKu, aBTop y4eOHMKOB U

y4yebHO-MeToAMYECKNX NOCOOMIN MO MaTEMATUKE



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6moreka [JOK
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