MYHULIMNANBHOE ABTOHOMHO!
OBLEOBPA3OBATE/IbHOE
YYPEXXOEHWE COPOKMHCKAA
CPEOHAA
OBLEOBEPA3OBATENBHAA

LKONA N 3

MWHHUCTEPCTBO INPOCBEIEHUS POCCUMCKOM ®EJNEPAIINN
JenaprameHT o0pa3oBanusi M Hayku TroMeHCKOH 00J1acTH
OTtnen oopasoBanust agMuHUCTPAUMU COPOKMHCKOT0 MYHHITUIIAJILHOIO PailoHa

MAOQY Copoxunckasa COLI Ne3

PACCMOTPEHO COT'JTACOBAHO YTBEPXJIEHO

na [1IMO yuureneii C 3aMecTHTelIeM aupexkTopoM MAQOY
aupekTopa no YBP oxuHckoit COLLL Ne 3

npotokon Ne 1 ot «31»
aprvera 2023 1. n 5
SR 224 ot «31» aBrycta 2023

4 Uyximo O.A.
61/1-O1] o1
Ta 2023 1.

PABOYAS TPOI'PAMMA

Y4eOHOro npeaMera «AJjredpa u Hauajia MaTeMaTH4eckoro anajau3a. basoBblii
YPOBEHb)

1t oOyvaronuxcst 10-11 kmaccoB

ceno bonbmoe Copokuno 2023 roa



MNOSACHUTEJIBHAS 3AIIMCKA

PaGowass mporpamma y4eOHOTO Kypca «Anrebpa W Hayala MaTeMaTHYECKOTO
aHanu3a» 06a30BOro ypoBHs aiis ooyuaromuxcsa 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaabHOrO TOCYNapCTBEHHOTO OOPa30BaTENbHOTO CTaHAApPTa CPEIHEro OOIIEeTo
oOpa3oBaHus, ¢ Y4YETOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHMM, NPEIBIBISIEMBIX K
MaTeMaTHYecKoMy 00pa30oBaHMIO, M TPAIHUIIMA POCCHICKOTO oOpa3zoBaHMs. Peanmzanus
porpaMMbl 00ECIIEYMBAET OBJIAJICHUE KIFOYCBBIMH KOMITCTCHIIUSIME, COCTABIISIFOIIIIMH
OCHOBY I  CaMOpPa3BUTHUsS M  HENPEpPBHIBHOTO  00Opa3oBaHHs,  IIEJIOCTHOCTH
OOIIEKYIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHSI IMYHOCTH 00 yIAFOIIIHXCSI.

HEJNU U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anredpa 1 Hayaga MaTeMaTHYECKOTO aHAIM3a SIBJISICTCS OJTHUM M3 HanboJiee
3HAYUMBIX B TPOrpaMMe€ CTapIIed IIKOJbI, TOCKOJbKY, C OJHOH CTOpPOHBI, OH
oOecrieyMBacT HMHCTPYMEHTAJIbHYIO 0a3y JJIsd HM3y4YeHHS BCEX €CTECTBEHHO-HAYYHBIX
KYpCOB, a C JIPyrodl CTOPOHBI, (DOPMHPYET JIOTHYECKOE M aOCTPAKTHOE MEBIILICHUE
yYalmxcss Ha ypOBHE, HEOOXOJUMOM IS OCBOCHHS KYPCOB HH(OPMATHKH,
OOIIECTBO3HAHUS, WCTOPHH, CIIOBECHOCTH. B paMmkax JaHHOTO Kypca ydamiuecs
OBJIJICBAIOT YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOMN HayKH, KOTopas (GopMyIupyeT CBOU
TOCTHKEHUST B MaTeMaTHIECKOI (hopme.

Kypc anreOpsl M Havyagl MaTEeMaTHYECKOTO aHalW3a 3aKjIaJbIBAaeT OCHOBY JIJIS
YCTICIITHOTO OBJIAJICHUS 3aKOHAMU (PU3WUKH, XMMHH, OMOJOTHH, MOHUMAHUS OCHOBHBIX
TEHACHIIMH ASKOHOMHMKH M OOIISCTBEHHOW JXWU3HM, IO3BOJSAECT OPHUCHTHPOBATHCSA B
COBPEMECHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPCHHO HCIIOJIB30BaTh UX B
MOBCETHEBHOM JKU3HH. B Toke BpeMs OBlIaJicHUE aOCTPAKTHBIMHU U JIOTUYECKU CTPOTUMHU
MaTEMaTHYCCKUMU KOHCTPYKIHUSIMH pa3BUBACT yMCHHE HAXOJWUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UICTUHHOCTD YTBEPKICHHS, UCIIOIH30BaTh 0000IICHNE U KOHKPETU3AIIHIO,
a0CcTpardupoBaHue M aHAJIOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTHYECKOE MBINUICHHE. B
X0/ M3yUCHUS aJIreOphl U Ha4YaJl MATeMAaTHYECKOTO aHAJIN3a B CTapIIeH IIKOJIE yJIaruecs
MOJTYJalOT HOBBIM OMBIT PEIICHUS MPHUKIATHBIX 3a7a4, CAMOCTOSATEIBHOTO ITOCTPOCHHS
MaTEMaTHYECKUX MOJCIICd pEaIbHBIX CHUTyallMidi ¥ HWHTCPIPETAIMH ITOTYICHHBIX
peIIeHui, 3HAKOMSATCS C TPUMEPaMH MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B IPHUPOJIE,
HAyKe ¥ B HICKYCCTBE, C BBIJAIOIIMMUCS MAaTEMaTHUYCCKIUMH OTKPBITHSIMU M UX aBTOPAMHU.

Kypc oOnagaeT 3HauyuTEIbHBIM BOCIHTATEIBHBIM ITOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak yepe3 yueOHbI MaTeprall, CIOCOOCTBYIOIIHA () OPMUPOBAHUIO HAYIHOTO
MHUPOBO33PEHHs, TaK M Yepe3 CHenupuKy Y4eOHOH MAesITeNbHOCTH, TpeOyrolen
CaMOCTOSITEIBHOCTH, aKKypaTHOCTH, IPOJODKUTEIBHOW KOHIICHTPAIlMM BHHMAHHS U
OTBETCTBEHHOCTH 32 MOJIYYCHHBIN pPe3yJIbTaT.

B ocHoBe Meroauku oOydeHHss anreOpe M HadajgaM MaTeMaTHYECKOTO aHajm3a
JICKHT JESTEIHHOCTHBIN MPUHITUT 00 yUEHUSI.

CtpykTypa Kypca «AireOpa W Hayajla MaTEeMaTHYECKOTO aHalM3a» BKIIOYACT
CJIEIYIOIINE COJIEPKAaTeTbHO-METOANYECKHE JIMHUU: «HrcTa U BeraucIeHus», « DyHKIUU
u rpadukn», «YpaBHCHHS W HEpaBEeHCTBa», «Hauama MareMaTHyeckoro aHaiusay,



«MHoxecTBa W JIoTHKa». Bce OCHOBHBIE COEpPKATEIbHO-METOAUYECKUE JIMHUU
U3YYaroTCs Ha MPOTSHKEHUH JBYX JIET 00yUeHHsI B CTapIliei IIKOJIe, ECTECTBEHHO JOTIOMHSIS
Jpyr Opyra W MOCTENEHHO HACHIMIAsSCh HOBHIMH TeMaMH W pasienamu. JlaHHBIA Kypc
SBIIICTCS MHTETPATUBHBIM, MOCKOJIbKY OOBEOUHSIET B cebe coJep:kaHhe HECKOJIbKHX
MaTeMaTUYECKUX JUCIUIUIMH: anreOpa, TPUTOHOMETPHS, MaTeMaTHYECKHH aHalu3,
Teopus MHOecTB U Jp. [lo Mepe Toro kak ydamiuecsi OBJaieBatoT BcE Ooyiee MMPOKUM
MaTEeMAaTHYECKHM  ammapatoM, Yy HHX  TOCIeNOBaTenbHO  QopMmHpyeTcs U
COBEPIIEHCTBYETCSI YMEHUE CTPOUTh MAaT€MaTUYECKYI0 MOJIENb pealbHOW CHUTYallHH,
NPUMEHSTh 3HAHWSA, TOJYYEHHBIE B Kypce «Anredpa W Hadala MaTeMaTHYeCKOTO
aHaJlu3ay, JUIsl PEIIeHUs CaMOCTOSITENIbHO Cc(hOPMYyITUPOBAHHON MaTeMaTUYECKOM 3a/1auH,
a 3aTeM UHTEePIPETUPOBATH MOTYICHHBII PE3yIbTaT.

CopepxaTenbHO-MeTOUYeCKass JIMHUA «Yucia W BBIUMCICHHUS» 3aBepIlaeT
¢dbopMHupOBaHIE HABBIKOB MCIIOJIB30BAHUS ACHCTBUTENBHBIX YHCET, KOTOPOE OBIJIO HAYaTO
B OCHOBHOH Imkojie. B crapmieil mkone ocoboe BHUMaHUE yaemnseTcss GOpMUPOBAHHUIO
TIPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIFOYAIONIUX B CE0s MCIIONB30BAHNE PA3ITUIHBIX
dbopM 3amucu NEUCTBUTEITHLHOTO YHCIIA, YMEHHE PAIMOHAIBLHO BBIMOIHATH JACUCTBUS C
HUMH, AeNaTh NPUKUAKY, OLEHUBATH pe3ynbraT. OOydarommecs MOTy4aroT HAaBBIKA
npUOTMHKEHHBIX BBIYUCICHUHM, BBIMIOJHEHUS NEHCTBUN C YUCIAMH, 3alUCAaHHBIMH B
CTaHJIAPTHOU opMe, UCTIONH30BAHNS MATEMATHIECKUX KOHCTAHT, OIICHUBAHHS YHCIIOBBIX
BBIPAKECHU.

Jluansa «YpaBHEHHS H HEPABEHCTBA» PEANM3YyeTCs Ha MPOTSKEHUN BCETO 00yUeHUS
B CTapIIeH IMIKOJIe, MOCKOJIBKY B KaXKJIOM pas3fiesie MporpaMMbl IPETyCMOTPEHO pelIeHue
COOTBETCTBYIOMIMX 3a1a4. O0yJaromuecs: OBIaeBAIOT PA3INYHBIMU METOAAMH PEIICHUS
HENbIX, PpAlMOHAIBHBIX, HWPPALUOHANBHBIX, TOKA3aTENbHBIX, JIOTApUPMUYECKUX U
TPUTOHOMETPUYECKUX YypaBHEHMI, HEPaBEHCTB W MX CHUCTeM. [lomyueHHBIE yMEHUs
UCTOJIB3YIOTCA TPU HCCIENOBAaHUM (YHKIMA C TOMOINBIO MPOM3BOAHOM, pelIeHUU
NPUKIAJHBIX 337a4 W 33/7a4 HAa HaXO0XJICHHWE HAaWOONBIINX M HAUMEHBIIUX 3HAYCHHUU
dbynkiuu. JlanHas conepikarenbHas JHHHS BKIOYaeT B cebs Takxke (opMUpOBaHHE
YMEHHU BBIMOJHATH Pacu€Thl MO (opMyisiaM, MPeoOpa30BaHUs IENbIX, PallMOHATBHBIX,
UPpAlMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHUH, a TakkKe BbIPAKEHUH,
coJiepKaIIuX cTeneHu u torapudmel. brarogaps n3ydeHuro anredpandeckoro MmaTepuaa
NPOUCXOJIUT JalbHEWIee pa3BUTHE AJTOPUTMHUYECKOTO M aOCTPAKTHOTO MBINIUICHHUS
ydammxcsi, GopMUPYIOTCS HABBIKH JIETYKTUBHBIX PACCYKACHUH, pabOThl C CHMBOJIBHBIMU
dopmamu, mpencTaBiIeHUS 3aKOHOMEPHOCTEW M 3aBUCHUMOCTEH B BHJE DPAaBEHCTB U
HepaBeHCTB. Anrebpa mnpemyaraeT dS(OQPEKTUBHbIE HMHCTPYMEHTHI ISl pEIICHUS
NPAaKTUYECKUX ¥ E€CTECTBEHHO-HAYYHBIX 3a/la4, HAIJSAIHO JEMOHCTPHUPYET CBOHU
BO3MOYXHOCTH KaK sI3bIKa HAyKH.

ConepkatenbHO-MeTonu4eckast  JmHUA  «DyHKIMM ©  TpaQuKW»  TECHO
neperuieTaeTcsl ¢ APYTUMH JIMHUSAMHU Kypca, MOCKOJIBKY B KaKOM-TO CMBICIE 3a7acT
MOCJICIOBAaTENIbHOCTh M3YYCHUs Marepuaia. V3ydeHwe CTeneHHOW, MoKa3aTelbHOM,
Jorapu(MUYECKOH W TPUTOHOMETPUYECKHX (YHKIMH, HX CBOMCTB M TIpaduKOB,
UCTIOJIh30BaHNe PYHKINHN [T pEIICHHUs 3a/1a4 U3 IPYTUX yUYCOHBIX MPEAMETOB U peabHOU
YKU3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAIM30M, TaK U C PEIICHHEM YPaBHCHHUH U



HepaBeHCTB. [lpu sTom Oosblloe BHUMaHUE yraenseTcss (OPMHUPOBAHUIO YMEHUS
BBIpaXKaTh (POPMYyJIaMH 3aBUCHUMOCTH MEXIY Pa3IMYHbIMUA BEJIMYMHAMH, HCCIIEOBATh
NOJIy4€HHbIE (DYHKLUHU, CTPOUTh UX rpaduku. MaTepuan 3Toil coiepKaTeabHOU JTUHUU
HAIIEJICH Ha pa3BUTHE YMEHUN U HABBIKOB, MIO3BOJISIONINX BHIPAXKATH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH B pa3IMyHOU (popme: aHaIUTHYECKOHM, rpaduyeckoil u cimoBecHou. Ero
U3YYEHHE CIOCOOCTBYET Pa3BUTHIO aNTOPUTMHUYECKOTO MBINUICHUS, CIMOCOOHOCTH K
0000IICHUIO U KOHKPETU3AINH, UCTIOJIb30BAaHUIO AaHAJIOTHH.

CopmepxatenbHas JauHUS «Hagama wMaTemaTHdeckoro aHajau3a» IO3BOJSIET
CYLIECTBEHHO pAaCIIMPUTh KPYr KaK MaTeMaTHMYecKHX, TaK W MPHUKIAJHBIX 3ajad,
JOCTYIHBIX 00YYaroUIMMCSl, Y KOTOPBIX MOSBIISETCS BO3MOKHOCTD UCCIIE0BATh U CTPOUTH
rpaduku QyHKUMN, ONPEaEeNsITh UX HauOOJbIINE U HAUMEHBLINE 3HAYEHUS, BBIUUCIATh
wiomaan GUryp u oObEMBI Tell, HAXOIUTh CKOPOCTH M YCKOpEHUs mpoiieccoB. [lanHas
coJiep>KaTenbHasl JTMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHUS MATEMaTHYECKHX
MoJieTiel pearbHBIX CUTYallMi, HAXOXKIEHUSI HAWTYUIIEeTO PEIICHHs] B IPUKIAIHBIX, B TOM
YHCJIe COUMATbHO-3KOHOMHYECKHX, 3a/1a4yax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4eCKOIro
aHaliM3a CrmocoOCTBYeT pa3BUTHIO  aOCTPakTHOTO, (OPMaIbHO-IOTUYECKOTO U
KpEaTUBHOTO MBIIUIEHUS, (OPMUPOBAHUIO YMEHHI paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTHUKA B HayKe, TEXHHKE U HCKyccTBe. OOydarouiuecsi y3HaIOT O BBIJAIOIIUXCS
pe3yJibTarax, MOoJy4YeHHBIX B XO€ Pa3BUTHsI MATEMATUKHU KaK HayKH, U UX aBTOPaX.

CopepxaTenbHO-MeTOIMYeCKass JUHUS «MHOXecTBa M JIOTUKa» B OCHOBHOM
MOCBSIICHA 3J€MEHTaM TEOPUH MHOXKECTB. T€OpEeTUKO-MHOKECTBEHHBIE MPEICTABICHUS
NPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKA ¢ TpeajaraloT HaumOolee
YHUBEPCAIBHBIN S3bIK, 00bEIMHSAIOINN BCE Pa3Aeibl MATEMATUKH U €€ MPUII0KEHUH, OHU
CBSI3BIBAIOT Pa3Hble MAaTEMAaTUUYECKUE TUCITUTUIMHBI B equHOe 11esoe. [[oaToMy BaskHO 1aTh
BO3MOXXHOCTh IIKOJIbHUKY MOHMMATh TEOPETUKO-MHO>KECTBEHHBIN S3bIK COBPEMEHHOMN
MaTEMaTUKU U UCIOJIb30BATh €0 I BBIPAXKEHUS CBOUX MBICIEH.

B kypce «Anrebpa M Hayana MaTeMaTHMYeCKOrO aHajiu3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MaTEMaTH4YE€CKOI'0 MOJEIUPOBAHUS, KOTOpPBIE MPU3BAaHbI C(HOPMUPOBATH HABBIKU
MOCTPOCHMSI MOJIEJIEW pealIbHbIX CUTYallMi, UCCIEA0BAaHUS TUX MOJENeld C MOMOIIbIO
amnmapara ajreOpsl M MaTEeMaTUYeCKOro aHajlu3a M WHTEpPIpeTalud IOJyYeHHBIX
pe3ynbratoB. Takue 3a1aHus BIUIETEHbI B KaXKJIbIi U3 pa3JesioB MPOrpaMMbl, TOCKOJIbKY
BECh MaTepual Kypca IIMPOKO MCIOJB3YETCs IS PEIIeHHs NPUKIAIHBIX 3axad. [Ipu
pelIeHNH peajbHBIX MPAKTUYECKUX 3aJlad ydalluecs pa3BUBAIOT HAOIIOAATEIbHOCTD,
YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, MCIIOJIB30BATh AHAIOTHUIO,
000011aTh U KOHKPETH3UPOBATH MpodiaeMy. JlesTenbHOCTh M0 (OPMHUPOBAHUIO HABBIKOB
pelieHusl MPUKIaJHbIX 3aJlad OpraHU3yeTcs B Ipollecce M3Yy4eHHs BCEX TeM Kypca
«Anre0pa 1 Havalla MATEMaTHYECKOIO aHAIA3a.

MECTO YUYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

B yue6GHOM m1aHe Ha M3ydeHHe Kypca ajareOpbl U Hayal MaTeMaTUYecKOTo aHaju3a Ha
0a30BOM ypoBHE O0TBOAUTCSA 2 yaca B Hezento B 10 kiacce u 3 yaca B Hezemto B 11 kiacce,
BCETo 3a JiBa rojga ooyuenust — 170 gacos.



COJAEPKXAHUE YYEBHOI'O KYPCA

10 KJTACC

Yuciia 1 BBIYUCICHUSA

Pannonanbupie uncna. OOBIKHOBEHHBbIE U JIECSITUYHBIE JpOOH, MPOIEHTHI,
OeckoHeuHble NepuoAnuYecKue aApoOu. ApupMeTHUecKue onepanuy ¢ PaluoOHAIbHBIMU
YyHUCJIaM{, PeoOpa30BaHMs YMCIIOBBIX BblpaxkeHui. [IpumeHenue npoOell U MpOLEHTOB
JUIsl pELICHMs] PUKIIAHBIX 3a]a4 U3 Pa3IMYHbIX OTpaciiell 3HAHUW U PEAIbHOM )KU3HU.

[JeiictBurenbHble  4ucna.  PanpoHanpHble W HMPPALMOHAIBHBIE  YHUCIHA.
Apudmernyeckre omnepanuu ¢ JEHCTBUTENbHBIMH  uuciaMu. [IpuOmmxéHHbIe
BBIYMCIICHUS, IIPABUIJIA OKPYIVICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHHMN.

Crenenb ¢ nenbiM mnokasatesnieM. CtanaapTHas ¢opma 3alucH JAEHCTBUTEIBHOTO
yycia. Mcnonb3oBaHue mnoaxoasimied (opmbl 3amucu JEHCTBUTEIbHBIX YHUCEN s
pELIeHNs TPAaKTUYECKUX 3a7a49 U IPEICTABICHUS JaHHbIX.

Apudpmerndyeckuil KOpeHb HaTypaJlbHOM cTeneHH. JlelicTBusa ¢ apupMeTnyecKuMu
KOPHSIMM HAaTYPaJIbHOM CTETICHM.

CHHyC, KOCHMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHMCIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa 1 TOXIECTBEHHbIE IPEOOPa30BaHUSI.

[IpeobpaszoBanue TPUTOHOMETPUYECKUX BBIPAKECHUMU. OcHOBHBIE
TPUTOHOMETPUYECKHE (HOPMYIIBI.

VYpaBHeHHE, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHne HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nenbix U 1poOHO-paLIMOHANBHBIX YPaBHEHUN U HEPABEHCTB.

Pemenue nppanroHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPaBHEHHM.

[IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a4a4 U 3a]1a4
U3 pa3IUYHbIX 00JacTel HAyKH U pealbHON KU3HU.

DOyHKIUM U TPaPUKH

Oyukuus, crnocoObl 3agaHus ¢yHkuuu. I'papuk (yHkuuu. B3aumuo oOpatHbie
byHKIUY.

Ob6nacte ompezaeneHds W MHOXECTBO 3HaueHUH ¢yHkuuu. Hymu dyskumu.
[TpomexxyTkH 3HAKOMOCTOSIHCTBA. UETHBIE U HEUETHBIE (DYHKIIHH.

CrenenHas pyHKUUS ¢ HATYypaJIbHBIM U IIEJBIM NoKazateneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa u TpaduK KOpHs N-O CTENEeHH.

Tpuronomerpuueckass OKpy>KHOCTb, OTMpeAeTICHINEe TPUTOHOMETPUIECKUX () YHKITHHA
YHMCIIOBOTO ApryMEHTA.

Havana maTtemaTu4eckoro aHajimnsa

[TocnenoBaTenbHOCTH, CMOCOOBI 3aJaHUsl TOCIeAOBaTEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEIBHOCTH.

Apudmernyeckass U reomeTpuueckas mnporpeccuu. beckoneuHo yObIBaromas
reomeTpudeckass mnporpeccus. Cymma OECKOHEYHO YOBIBArOIIEH TI'e€OMETPUYECKON



nporpeccuu. @opmyiia CIOKHBIX IPOLEHTOB. Vcnoib30BaHNE MPOrPECCUU ISl PELLICHUS
peanpHbIX 3a7a4 MPUKIAJHOTO XapakTepa.

MHo:kecTBa M JIOTHKA

MHoOKecTBO, oOmepaluid Haja MHOXKecTBamu. Jluarpammbl Oitnepa—BeHHa.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOT' O anliaparta Juisl OMMCAHUS PEAIbHBIX TPOIIECCOB
U SIBJICHUH, IPU pELICHUU 3a/1a4 U3 IPYTrUX y4eOHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CIeICTBUE, JOKA3aTENbCTBO.

11 KJJIACC

Yuciia 1 BBIYUCICHUSA

Harypanbnsle n nensie yncia. [Ipu3Haky JenMMOCTH LENbIX YHCEIL.

CreneHns ¢ panlnoOHaJIBHBIM NIOKa3aTeraeM. CBOICTBA CTEIIECHH.

Jlorapudm uucna. [lecaTuuHble U HATYpaJIbHbIE JIOTaApU(MBI.

YpaBHEeHUS] M HEPABEHCTBA

[TpeoGpa3oBanue BoIpaKeHU, COAEepKAIINX JIOTapU(MBI.

[IpeoOpa3oBanue BBIpaXEHHUH, COACPKAIIUX CTENEHH C  palMOHAIbHBIM
IIOKa3aTeNeM.

ITprMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toxa3aTenpHble YpaBHEHUS U HEPABEHCTBA.

Jlorapupmuuecknue ypaBHEHHUs] 1 HEPABEHCTBA.

CucreMbl JIMHEHMHBIX YpaBHEHUW. PelleHWe NpUKIagHBIX 3a7a4 C MOMOIIBIO
CHUCTEMBI JINHEWUHBIX YPAaBHEHUM.

CucTeMbl 1 COBOKYITHOCTH PallMOHAIBHBIX YPABHEHU U HEPABEHCTB.

[TpumeHeHNe ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATUYECKHX 3a1a4
W 3aJ1a4 U3 pa3IMYHbIX 00JacTell HAyKu U peajbHON KU3HU.

DOyHKIUM U TPaPUKH

Oyukuus. [lepuonumyeckne ¢yHkuuu. [IpomMexxyTku MOHOTOHHOCTH (YHKIHUU.
MaxkcumyMmbl 1 MUHUMYMBI G yHKIIMUA. Hanbosbinee 1 HanMeHblee 3HaueHue GyHKIIMU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TPaPUKH.

[TokazarenpHas u Jorapudmuyeckast QyHKIMHU, UX CBOMCTBA U IPaPUKH.

Hcnonb3oBanue rpadukoB pyHKIHIA 111 pellieHNs ypaBHEHUN U TUHEHHBIX CHCTEM.

Hcnonws3oBanne rpadukoB GYHKIOUN a7  UCCIAEAOBAaHUSA  MPOIECCOB U
3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT IPU PEUICHUU 3a/]]a4 U3 APYrUuX y4eOHbIX IPEIMETOB
Y pEaJbHOM KU3HU.

Hayana maTtemaTH4ecKoro aHajamusa

HenpepsiBubie GyHKIMN. MeTOJ MHTEPBAJIOB /7Sl pEIICHUSI HEPABEHCTB.

[TpousBonnas pynkuuu. ['eomerpuueckuii U pU3MUECKUil CMBICT MPOU3BOIHOM.

[IponsBoaHbie 3meMeHTapHbIX GyHKIHMA. DOpMyNnbl HaXOXACHUS TPOU3BOIHOM
CYMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIIHMA.

[IpumeHeHne MPOM3BOJHONW K HCCIEAOBAHMUIO (YHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxeHue HauOonblllero M HauUMEHbBIIEro 3HauYeHUs (YHKIUMA Ha
OTpE3KE.



[Ipumenenue MpON3BOIHON TSI HAXOXKACHUS HAWTYUIIETO PEIICHUs B IPUKIIaIHBIX
3ajayax, JUIs OTpeieNIeHUs] CKOPOCTH TpolLiecca, 3a1aHHOT0 (GOPMYIIOil Wit TpaduKOM.

[TepBooOpa3nas. Tabnuma nepsooOpa3HbIX.

WuTerpai, ero reoMeTpHueCKii U GU3NIECKUil cMbIcT. Brrancienne naTerpaia mo
dbopmyne HeroTrona—JleitOnuna.



MNJTAHUPYEMBIE PE3YJIBTATHI
OcBoenue yueOHOro npeamera «MaTemMaTuka» TOJKHO 00eCTICUnBaTh TOCTHIKECHHE
Ha YPOBHE CPEIHET0 00I1I1ero o0pa3oBaHus CIEAYIOMIUX JIMYHOCTHBIX, METAITPEAMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE  pe3yNbTaThl  OCBOCHHS  NPOrpaMMBl  y4eOHOTO  TpeaMera
«MaremaTturka» XapaKTepu3ylTcs:

I'parknaHCKO€ BOCIIUTAHUE:!

c(OpMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMU OOy4YaromIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O UJICHA POCCHICKOTO OOIIECTBa, MPEACTABICHUEM O MAaTeMAaTHYECKHX
OCHOBax ()YHKIIMOHHPOBAHUS PA3JIUUHBIX CTPYKTYD, SIBICHUI, MPOLETYp TPaXAAHCKOTO
oOmrectBa (BBIOOPHI, OMPOCHI U Mp.), YMEHUEM B3aUMOJECUCTBOBATh C COIMAJIBLHBIMU
WHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIMSIMU U HA3HAYCHHUEM.

[TaTproTHyeckoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBIO POCCUUCKON T'PaKTAHCKONW HWICHTUYHOCTH, YBAXKEHUS K
MPONUIOMY W HACTOSIIIEMY POCCHMCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIECHHUEM K
JTOCTKEHUSIM POCCHMCKUX MaTEeMAaTHKOB W POCCUMCKONW MaTeMaTHYeCKOW MIKOJIBI, K
WCIIOJIb30BAHMIO 3THUX JOCTH)KCHHH B IPYTUX HAyKax, TEXHOJOTHSX, Chepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOTO BOCTIUTAHHSI:

OCO3HAHHMEM JYXOBHBIX I[EHHOCTCH POCCHICKOTO Hapoja; c(hopMHUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, ATHUYECKOTO TOBEACHHS, CBSI3aHHOTO C TPAKTHYECKUM
NPUMCHCHHEM JOCTIKCHUN HAyKH W JCSATCIBHOCTHIO YUEHOTO; OCO3HAHHEM JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOWYUBOTO OYIYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHHMEM K MHUpPY, BKJIIOYAas JCTETHKY MaTeMaTHUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUN, PACCYXICHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTHYECKUM acTieKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

®uU3NYECKOe BOCITUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHsI TIPUMEHATh MAaTeMaTUYECKHUE 3HAHHUS B WHTEpecax
3710poBOro M 0Oe3omacHOTO oOpasza >KHU3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pOBBIO  (3I0pOBOE MHTaHWE, COATAaHCHUPOBAHHBIM PEXHUM 3aHATHH HM  OTIbIXA,
peryispHas pu3ndeckas akTHBHOCTD); (PHU3UUIECKOT0 COBEPIIICHCTBOBAHUS, TIPU 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIHLHON JIEATETHHOCTHIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHMEM IICHHOCTH TPYIOJIOOUS; HHTEPECOM K
pa3nuaHbIM chepam npodhecCHOHATBHON e TEIBHOCTH, CBI3aHHBIM C MAaTEMATUKON U e€
NPWIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIH BBIOOp Oynymied mnpodeccuu u
pealn30BbIBATh COOCTBEHHBIC XWU3HEHHBIC IUIaHBI, TOTOBHOCTBIO W CIOCOOHOCTHIO K
MaTeMaTHYeCKOMY OOpa30BaHHI0O M CaMOOOpPA30BAHUIO HAa TPOTSHKCHHHM BCCH JKH3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHUIO B PEIICHUH MPAKTUYCCKUX 3a/1a4 MAaTeMaTHUYECKON
HAIPABJICHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:



c(OpPMHUPOBAHHOCTBIO ~ JKOJIOTHYECKOM  KYJIbTYpbl, TMOHUMAaHUEM  BIUSHUS
COLIMAJIbHO-3KOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLUATBHON Cpebl,
OCO3HAHMEM TJI00AJBPHOIO XapaKTepa »SKOJOTMYECKUX NpoOiieM; OpHEeHTalueil Ha
NpPUMEHEHHE MaTeMaTUYeCKUX 3HAHHWM IS pemieHHs 3aJad B 00JacTH OKpYKarolen
Cpelbl, IUIAHUPOBAHMUS TIOCTYIKOB M OLICHKM HUX BO3MOXKHBIX IOCHEACTBUMA IS
OKpPYXaIoIIei Cpebl.

[{leHHOCTH Hay4YHOTO TO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKU U OOIIECTBEHHOW NMPAKTUKW, TOHUMAHUEM MaTEMaTUYECKON HAYKH Kak
cdepbl 4eIOBEUECKON JEesSTENbHOCTH, TANOB €€ Pa3BUTUS U 3HAUUMOCTH JIA Pa3BUTHS
IUBUJIN3ALMU; OBJAJEHUEM S3BIKOM MAaT€MaTHKHM M MaTeMAaTHYECKOM KyJIbTYpOH Kak
CpPEICTBOM  TO3HAHHUS  MHUPA; TOTOBHOCTBIO  OCYHIECTBISTH  MPOEKTHYIO U
UCCJIEIOBATENBbCKYIO IESITEbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI
MeranpenMeTHbie  pe3yiabTaThl OCBOSHHUS MPOrpaMMbl  Yy4eOHOTO IMpeaMeTa
«MaTemaTrKa» XapakTepU3YIOTCS OBIIAJCHHEM YHHBEPCAIBHBIMH HO3ZHAGAMEIbHbIMU
Oelicmeusimu, YHUBEPCANbHLIMU KOMMYHUKAMUBHLIMU OeUCBUAMY, YHUBEPCANbHbIMU
Pe2VIAMUBHBIMU OeliCMBUIMU.
1) Vuueepcanvrvie noznasamenvhvle Oeticmeus, 0becneuusarom @Gopmuposanue
0a306bIX KOCHUMUBHBIX NpoOYeccos obyyarwuxcs (oceoenue Mmemooo8 HNOZHAHUS
OKpydHCaoue2o Mupa, npUMeHeHue 102u4ecKux, Uccied08amenbCKux onepayuil, yMeHu
pabomamu ¢ ungopmayuet).
ba3oBble lornyeckue 1euCTBUS:
® BBIBIATh W XapaKTePU30BaTh CYIIESCTBCHHBIC TPU3HAKU MaTEMaTHUCCKHX
OOBEKTOB, TOHATHH, OTHOIIGHUH MEXKIY TMOHATUAMH, (OPMYIHPOBATH
OTIpe/ICIICHUS MOHSITHI;, YCTaHABIINBATh CYIIECTBEHHBIH pHU3HAK
KiIaccupUKalMKM, OCHOBAHMS JJisi OOOOIIEHUST W CpPaBHEHHS, KPUTEPUHU
MPOBOJIMMOTO aHAIIN3A;

® BOCIIPUHHUMATH, dbopmynupoBaTh " peoOpa3oBHIBATH CYXKIICHHUSI:
YTBEPIUTEIBHBIC U OTPUIIATEIIBHBIC, CIMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC;

® BBISBISATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOPEUHS B
dakTax, TaHHBIX, HAONIOJACHUIX W YTBEPKICHUSAX; TpeiaraTb KPUTEPHH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

e JleNaTh BBIBOJBI C HKCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, JICIYKTUBHBIX W
WHAYKTHBHBIX YMO3AKITFOUCHHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

® IIPOBOJUTH CAMOCTOSITCIILHO JIOKA3aTeIhCTBA MATEMATHUCCKHUX YTBEPIKICHUU
(IpsSIMBIE ¥ OT IPOTUBHOTO), BBICTPAUBATh aPTyMEHTAIINIO, IPUBOIUTH IPUMEPHI
U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBCHHBIC CYXK/ICHUS U BHIBOJIBI;

e BBEIOMpaATh cioco0 perreHus yueOHoH 3a1a4n (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BBIOMpATh HaWOOJee MOAXOMAMUNA ¢ Y4ETOM CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTCPUEB).



ba3oBbie UcclIe0BaATEIILCKUE NCUCTBUS:

UCIIOJIb30BAaTh BOIPOCHI KaK HCCJEA0BATEIbCKUA HWHCTPYMEHT TMO3HAHUS;
dbopMynupoBaTh  BONPOCH, (UKCUPYIOIIME MPOTUBOpPEUHE, MpodieMy,
yCTaHABJIMBAaTh UCKOMOE U JIaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO TIO3UIUIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIA YKCIIEPUMEHT, UCCIEIOBAHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YecKoro oObEKTa, sSBJICHUS, Ipoliecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMHU, SIBICHUSMH, MPOIIECCAMU;
CaMOCTOSITENbHO (OpMYTUPOBAaTh OOOOIICHHMS M BBIBOJBI IO pe3yJbTaTam
IOPOBEIEHHOTO HAONIOACHMS, HCCIEIOBaHUs, OLEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIECHUH;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TIPOllecca, a TaKXKE BbBIJBUraTh
MPEIOJIOKEHHS O €r0 Pa3BUTHUU B HOBBIX YCIOBUSIX.

PaGota c undopmarueii:

2)

BBISBJIATh JeUuUThl UHPOpMAINK, TaHHBIX, HEOOXOIMMBIX IJii OTBETa Ha
BOITPOC M JUIS PELICHUS 3a/1a4H;
BbIOMpaTh WHGOPMALMIO M3 WCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMAaTH3UPOBATh U WHTEPHPETUPOBATh MH(MOPMALIUIO PA3IUYHBIX BUIOB U
dbopM mpencTaBIeHus;
CTPYKTYpUpOBaTh HH(MOpMALMIO, NPEICTaBIATh €€ B pazIuyHbIX (opmax,
WUTIOCTPUPOBATH IPpaUUeCcKH;
OLICHMBATh HAaAEKHOCTh MH(POPMALIUHU [0 CAMOCTOSTENBHO CHOPMYITUPOBAHHBIM
KPUTEPHUSIM.

Ynueepcanvnvie KOMMYHUKamueHble oeticmaus, obecneyugarom

CHOPMUPOBAHHOCIb COUUATLHBIX HABLIKOS 0OVUAIOUWUXCSL.
OO01enue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCJIOBHUSIMU U
HEeISIMU OOIIIEHUST; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX U MUCHbMEHHBIX TEKCTaX, /IaBaTh MOSICHEHHUS MO XOJy PEIICHHs 3aJayH,
KOMMEHTHPOBATh MOJIYYEHHBIN pe3yJbTar;

B X0/le¢ OOCYXKIEHHMsS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBl,
npoOJieMbl, peniaeMoil 3a/Jauu, BBICKA3bIBaTh WJCH, HAIlEJICHHbIE Ha TMOWCK
pElIeHUs; COMOCTABIISITh CBOU CYXXIEHUS C CYKJICHHSIMHU JIPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh pa3judue U CXOACTBO MO3UIMI; B KOPPEKTHOHN (Gopme
dbopMynHUpoBaTh pa3HOIIACHS, CBOM BO3PAXKECHMUSI;

MPEACTAaBIATh PE3YJIbTaThl PEIICHUS 3aJa4yH, SKCIEPUMEHTa, HCCIEeIOBAHMUS,
MPOEKTa; CaMOCTOATENIbHO BBHIOMPATh (POpMAT BBICTYIUIEHUS C Y4ETOM 3aaady
NPE3eHTAlMN U OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHUYECTBO:

IIOHUMATh M HCIIOJIb30BaTh IIPEUMYIIECTBA KOMAHIAHOW M WHAMBUILYAIBHOU
paboThl mMpU pelieHUH Y4YeOHbIX 3a7ay; MPUHUMATh LEeJdb COBMECTHOM
NeSITENTbHOCTH, TUIAHUPOBATh OPTaHU3ALMI0 COBMECTHOW pabOThI, paclpeaesiiaTh



BUbl paboOT, JOroBapuBaThCs, OOCYXIaTh IPOLECC M pPEe3yiabTaT pPabOThI;
000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

® y4acTBOBAaTh B TIPyHHoOBbIX (opmax paboThl (0OCYKIEHUS, OOMEH MHEHHI,
«MO3TOBBIE IUTYPMb» M HHBIE); BBIIOJHATH CBOIO YacTh paboOThl U
KOOPJMHUPOBAaTh CBOU JACWUCTBUS C IPYIMMH Yji€HaMH KOMAaH/bI; OLEHUBATh
KayecTBO CBOEI0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM
yYaCTHUKaMH B3aUMOJEHCTBUS.

3) Vuusepcanvuvie pezynamuensie Oeiicmsus, obecneuugaiom opmuposanue
CMbICTOBbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUYHOCMU.

CamoopraHu3anus:

COCTaBJIAT IIJIaH, AITOPUTM PELIEHMS 33]Ja4H, BBIOUPATh CIIOCO0 peleHus ¢ y4ETOM
UMEIOIIUXCSI  PEeCypcoB U  COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHpOBaTb U
KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C Y4ETOM HOBOW MH(OpMAIIIH.

CaMOKOHTpOJIb:

® BJAJICTh HABBIKAMU MO3HABATEIbHON PEQPIIEKCUU KaK OCO3HAHUS COBEPILAEMBIX
NeMCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3yJbTaTOB; BIAJAETh COCOOaMU
CaMOINpPOBEPKH,  CAaMOKOHTpOJIAI  TIpoliecca M pe3yjdbTaTa  peuIeHHs
MaTeMaTU4ecKol 3aJauu;

® [pEeABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTHh INPHU PELICHUU 3aJayH,
BHOCHUTb KOPPEKTHBBI B IEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX,
Hal/IeHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

® OICHMBATh COOTBETCTBUE PE3yJbTaTa LIEIU U YCIOBHSIM, OOBSCHITh MPUUUHBI
JOCTH>KEHUS WM HEIOCTHKEHUSI Pe3Y/IbTaTOB AEATEIbHOCTH, HAXOIUTh OLINOKY,
JIaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI
OcBoenne ydeOHOTO Kypca «Aunrebpa W Havalla MaTeMaTUYeCKOTO aHajau3a» Ha
YpOBHE CpeHEro o011ero o0pa3oBaHus JOKHO 00€CTICUNBATh JOCTUKEHUE CIAEAYIOIINX
MpeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yuciaa 1 BBIYMCTIEHUS

OrnepupoBaTh MOHIATHUSIMU: PAIIIOHAIIBHOE U IEHCTBUTEIHHOE YUCIIO, OOBIKHOBEHHAS
U JeCATHYHAS JPOOb, IPOIICHTHI.

BrinonHsaTe apudMeTuueckue onepanud ¢ paruoHAIbHBIMH U JIEHCTBUTEIHLHBIMU
YHUCJIAMH.

BrInoaHsATs npuOImkEHHBIC BRIYUCIICHUS, UCTIONB3YS MTpaBUiia OKPYTIEHUs, IeIaTh
MPUKUIKY U OLIEHKY PE3YyJIbTaTa BHIYUCICHHM.

OnepupoBaTh MOHATHAMU: CTETIEHb C IIEJBIM TOKa3aTelieM; CTaHaapTHas ¢opma
3allMCH  JIECTBHUTEJIBHOIO 4YHCJIA, KOPEHb HATYpaJbHOW CTENEHH; HCIIOJIb30BaTh
MOAXOAAITYI0 (hOpPMY 3alUCH ACUCTBUTEIBHBIX YUCEI JJIS PEIICHUS MTPAKTUUECKUX 3a71a4
Y MIPEJCTABJICHUS TAHHBIX.



OnepupoBaTh MOHATHSAMM: CHUHYC, KOCHHYC M TaHI'€HC IPOM3BOJIBHOIO YIJa;
UCMOJIb30BaTh 3allUCh IPOU3BOJBHOIO YIJIa 4Yepe3 OOpaTHblE TPUTOHOMETPUYECKHE
GyHKIUY.

YpaBHeHHSI M HEPABEHCTBA

OnepupoBaTh TMOHATHSMHM: TOXJAECTBO, YpPaBHEHHE, HEPABEHCTBO; LEJOE,
palMoOHAIbHOE, UpPpALHOHAIbHOE YpaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUECKOE
YpaBHEHUE;

Bbimonsare npeoOpa3oBaHMsl TPUTOHOMETPUYECKMX BBIDAKEHUH M pellaTh
TPUTOHOMETPUUECKUE YPABHEHUS.

BeimonsaTe  mpeoOpa3oBaHUs LETBIX, pPAlUOHAIBHBIX M HMPPALUOHAIBHBIX
BBIPAKEHUH W peliaTh OCHOBHBIE THUIIBI LENbIX, PALMOHAIBHBIX W HPPALHOHATBHBIX
yYpaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHS U HEPABEHCTBA JUIsl PEIICHHUS MaTEMaTHYECKUX 3a1ad U
3aj]1a4d U3 Pa3IMYHbIX 00JacTell HAyKU U pealbHOM JKU3HH.

MonennpoBaTh peaibHble CUTYallMd Ha S3bIKE alreOpbl, COCTABISTh BBIPAKEHUS,
ypaBHEHUs, HEPABEHCTBA I10 YCJIOBHUIO 33JayH, UCCIENOBATH IMOCTPOCHHBIE MOJAETH C
MCIIOJIb30BAHHUEM arllapaTa ajareOpsl.

DOyHKIUM U TPaPUKH

OnepupoBaTh MOHATUAMU: (YHKUHUSA, CMOCOObI 3ahaHus (yHKUMH, O00JIacTh
OTpesieJIeHUs 1 MHOXKECTBO 3HaueHU (QpyHKUUHU, rpaguk (yHKIHUU, B3aUMHO OOpaTHbBIE
byHKIUY.

OnepupoBaTh MOHATUSIMU: YETHOCTh M HEUETHOCTh (DYHKUUHU, HYIU (DYHKIUH,
POMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUN U1 pelieHns: ypaBHEeHHH.

Crpoutb M uuTarth rpaduku JHUHEWHON (yHKUMH, KBagpaTUYHOU (YHKIUH,
CTETIEHHOM (DYHKIIUU C LIEJIBIM ITOKa3aTeJIeM.

Hcnons3oBath rpaduku GyHKIUNA 71 UCCIETOBAHUS MPOIECCOB U 3aBUCUMOCTEM
NpU pEIIeHUH 3aJad M3 JPYTUX y4eOHbIX NMPEAMETOB W PEaJbHOM KHU3HH; BbIpa)XaTb
dbopMynamMu 3aBUCUMOCTH MEKY BEIMUYMHAMMU.

Hauana MmaTemaTH4yeckoro aHajim3a

OnepupoBaTh  TMOHSATUSAMHU:  TOCIEAOBATENBHOCTh,  apuMeTHUecKas U
reoMeTpuyYecKasi IpOrpeccu.

OnepupoBaTh NOHATUAMM: OECKOHEYHO yOBIBarolas reoMeTpuyeckas mporpeccus,
cymMMa OECKOHEUYHO yOBIBAIOIICH reOMeTPHUUISCKON ITPOTPECCHUH.

3amaBaTh MOCJIE0BATEIBHOCTH Pa3IMUYHBIMU CLIOCOOAMHU.

Hcnonb30BaTh CBOICTBA MOCIEIOBATEIBHOCTEH W MPOTPECCUil ISl pelieHus
peaJIbHBIX 3a/1a4 NPUKIIATHOTO XapakTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATHSIMHU: MHOKECTBO, OIIEpPAIIMU HAJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Jis ONUCaHUs peajbHBIX
IPOLIECCOB U SIBIICHUH, IPH PEIICHUH 3a/1a4 U3 IPYTHX y4EOHBIX IPEIMETOB.

OnepupoBaTh NOHATUSIMU: OIIpe/IeNICHUE, TEOpeMa, CIeICTBHE, JOKa3aTeIbCTBO.



11 KJIACC

Yncsia 1 BBIYUCICHUS

OrnepupoBaTh MOHITUSMU: HATypallbHOE, II€JI0€ YHCIIO; MCMHOJb30BaTh MPU3HAKHU
JIETUMOCTH LEJIBIX YHCEJ, Pa3JIOKEHUE YMCIIAa Ha MPOCThIE MHOXHUTENH ISl PEIICHUS
3a/1ay.

OnepupoBaTh MOHATHUEM: CTENIEHD C PALIMOHAIBHBIM MOKA3aTEIIEM.

OnepupoBaTh TMOHATUSAMU: JIOTapu(pM UHKCIA, JECATUYHBIE U HaTypajbHbIE
Jorapu@Mel.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTENEHH ISl MPeoOpa3oBaHUs BBIPAXKEHH; ONEpHUpPOBATH
MOHATUSIMH: TOKAa3aTEIbHOEC YpPaBHEHUE W HEPABEHCTBO; PEIIATh OCHOBHBIC THIIBI
MOKAa3aTEeIbHBIX YPABHEHUI U HEPABEHCTB.

BoinoaHsaTe npeodpa3oBaHus BEIPAXKEHUN, COACPKAIIUX JorapudMbl; ONEPUPOBATH
MOHATHAMU: JIorapu(MUUeckoe ypaBHEHHE M HEPaBEHCTBO; pEIIaTh OCHOBHBIE THIIBI
Jorapu(MUYECKUX YpaBHEHUN U HEPABEHCTB.

Haxonuts pelieHus npocTeNInX TPUTOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMHU: CHUCTEMA JIMHEWHBIX YPaBHEHHM U €€ pEIICHHUE;
UCII0JIb30BAaTh CUCTEMY JINHEWHBIX YPaBHEHUH JUIsl PEILICHUS] MPAKTUYECKHUX 3a/1au.

HaxomuTh pemieHus NDpoCTEMIINX CHCTEM M COBOKYIMHOCTEH palMOHAIbHBIX
YpaBHEHUU U HEPABEHCTB.

MopenupoBaTh peajibHbIE CUTyallid Ha SI3bIKE alreOphbl, COCTABIATH BBIPAKECHUS,
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI 10 YCIIOBHIO 3a/1aud, MCCIEAOBATh MOCTPOCHHbIE
MOJIETHU C UCTIONB30BAaHUEM alapara aiareopsl.

DOyHKIUHM U TPaPUKH

OrnepupoBaTh MOHATUSIMU: TTEpUOANYECKas (PYHKIUS, TPOMEKYTKH MOHOTOHHOCTH
GyHKIIUY, TOYKK IKCTpeMyMa (DYHKIIUU, HAauOOJIbIIlee U HAaMMEHbIIIee 3HaYeHUST QYHKITUU
Ha MIPOMEXKYTKE; UCIIOJIH30BaTh UX ISl UCCIIENOBaHUS (QYHKIINH, 3aJaHHON TpaduKoMm.

OnepupoBaTh MOHATUSAMU: TpadUKH TIOKA3aTEIbHOW, JIOTapuMUUYECKON U
TPUTOHOMETPUYECKNX (YHKIMM; HM300pakaTb WX Ha KOOPJIWHATHOM TUIOCKOCTH U
WCIIOJIb30BATh ISl PEIIEHUs YPABHEHU U HEPABEHCTB.

N306paxkaTh Ha KOOPJIMHATHOM IIOCKOCTHU TpaduKH JIUHEHHBIX YpaBHEHHH u
HCIIOJIb30BaTh UX JUIA PELICHUS CUCTEMBI IUHEWHBIX YPABHEHUN.

Hcnonws3oBath rpaduku GyHKIUNA 71 UCCIETOBAHUS MPOIECCOB U 3aBUCUMOCTEM
U3 IPYTUX Y4eOHBIX AUCIUILINH.

Hayana matemaTu4eckoro aHajamsa

OnepupoBaTh TOHSATUSAMH: HENpPEpbIBHAS (PYHKIHUS, MPOU3BOAHAS (YHKIINH,
UCIIOJIb30BAaTh TEOMETPUICCKUH M (PU3NYECKUI CMBICI TPOU3BOIHON IS PEIICHUS 3a/1a4.

Haxomuth mNpou3BOJHBIC JJIEMEHTApHBIX (QYHKIHMH, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, TIPOU3BEICHUS, YACTHOTO (DYHKITHIA.

Hcnonbs30BaTh MPOU3BOAHYIO JIsi MCCIEAOBaHUS (YHKIIMM HAa MOHOTOHHOCThH H
AKCTPEMYMBI, IPUMEHSTh PE3YJIbTAThI HCCIEAOBAHMS K TIOCTPOCHUIO TPadUKOB.

Hcnonp30BaTh MOPOM3BOAHYIO [IJIi HAXOXKJICHUS HAWIY4YIIEro pEIICHUS B
MPUKJIAJHBIX, B TOM YUCJE COUMATIBHO-3KOHOMHUYECKHUX, 3a1a4ax.



OnepupoBaTh MOHATHIMHE: IEPBOOOpa3HAs K MHTETPAJ; TOHUMATh T€OMETPUICCKHIMA
U QU3UYECKUN CMBICIT HHTETpaIa.

HaxomuTe mepBoOoOpa3HbIe AJIEMEHTAPHBIX (YHKIUH; BBIYHUCISATH WHTETPAT I10
dbopmyne HeroTona—JIeliOHuIa.

Pemare mnpukmamHble 3amaud, B TOM YHCJIE COIUATHHO-DKOHOMHYECKOTO W
(bU3NIECKOTro XapakTepa, CpeACTBAMUA MAaTEMAaTUIECKOTO aHAIIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacos DOyHKIMOHAIbHASA
Ne HaumeHoBaHuUe pa3aesioB U TeM
Kontpoabnbie IIpakTnueckue TIPaMOTHOCTH
n/n NPOrpamMmMbl Bcero
padoThI padoThI
MHokecTBa palioHaIbHBIX U HAXOJUTh U
1 NIEUCTBUTEIILHBIX Yncel. PanmmonanbHbIe 14 1 U3BICKATh
yYpaBHEHHUS U HEPABEHCTBA MaTEMaTHYECKYIO
5 Oyukuun u rpaduku. CTeneHs ¢ mebiM 6 MH(pOPMALHIO B
MoKasareyaemM pa3IuYHOM
ApudmeTndecknii KOpeHb N—OH CTETICHHU. KOHTEKCT®; -
3 18 1 MPUMCHSITh
UppanmonanbpHbie ypaBHEHHS U HEPABEHCTBA
MaTeMaTHYeCKHe
DopMysl
3HAHUS JUIS
4 TPUTOHOMETPUU. TpUTOHOMETPUUYECKHUE 22 1 A
pelieHus: pa3Horo
ypaBHEHUS
poJia mpooiiem; -
) [TocmenoBaTENBHOCTH U IPOTPECCUH )
dbopMynupoBaTh
MaTeMaTHYECKYIO
npobiemy Ha
OCHOBE aHaJIM3a
CUTYalluu; -
6 [ToBTOpeHue, 0600IIEHNE, CHCTEMATHU3AIIHS 3 1 MHTEPIPETUPOBAT

3HAHUU

M OIICHUBATh
MaTeMaTH4YEeCKHE
JIaHHBIC B KOHTEKCTE
JIMYHO 3HAYUMOM
CUTYyalHH; -
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UHTEPIPETUPOBATH
U OIICHUBATh
MaTeMaTUYeCKIe
pe3yJbTaThl B
KOHTEKCTE
HaIMOHAJILHOU WIHN
rI100aILHOM
CUTYaIIH.




11 KUIIACC

KoanuecTBO 4acos

HaumeHoBaHue pa3/iesioB U TeM DOYHKIHOHATbHAS
Ne /it Konrpoasubie IIpakTnyeckue
NPOrpaMMbI Bcero rPaMOTHOCTh
padoThbI padoTbI
CreneHb ¢ pallMOHANIBHBIM MTOKA3aTEJIEM. HaXOJUTh U
1 [TokazarensHas pynkius. [lokazarenbHbIe 12 U3BJICKATh
YpaBHCHUS ¥ HCPABEHCTBA MaTEMaTHIECKYIO
Jlorapudmuueckas QyHKIu. MH(POPMALHIO B
2 Jlorapudmuieckue ypaBHEHUS U 12 pasIniHOM
HEPABEHCTBA KOHTCKCTE; -
Tpuronomerpuueckre QyHKIMH U UX TIPUMCHATD
3 rpaduku. TpuroHoMeTpuuecKue 9 MaTeMaTHICCKUC
HepaBeHCTBA SHAHMA U
4 [IpousBoaHas. [IpumMenenne npons3BoagHON 24 DCCHHA PasHOTO
poaa npobiem; -
) WNHuterpan u ero npuMeHeHUs 9
dbopMynupoBaTh
6 Cucremsl ypaBHEHUI 12 MATEMATHHECKYIO
7 HatypanbsHbie 1 11enbie yncia 6 npo6aeMy Ha
OCHOBE aHaJIH3a
CUTYaIluu; -
UHTEPIPETUPOBATH
3 [ToBTOpeHnue, 06006IICHUE, 18 1 OIICHUBATh
CUCTeMaTH3aIusl 3HAaHUN MaTeMaTHYCCKHE
JTaHHBIC B KOHTEKCTE
JIMYHO 3HAYUMOU
CUTYalluu; -
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MHTEPIPETUPOBATH
1 OIICHUBATh
MaTeMaTHYECKUE
pe3yJIbTaThl B
KOHTEKCTE
HAIIMOHAJIbHON HIIN
rI100aIbHOM
CUTYallHH.







ITOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosauvecTBO 4acon DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Kontpoabusie IIpakTuyeckue
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
1 MHO0K€eCTBO, OIepaliii HaJl MHOKECTBaMH. 1 https://resh.edu.ru
[wnarpammel Oinepa—Benna
Parmmonanesabie yncia. OOBIKHOBEHHBIE U
https://resh.edu.ru
2 JECATUYHBIE APOOH, MPOLIEHTHI, 0ECKOHEUHBIC 1
MepUOIUYECKHUE APOOH
ApudmMeTrnueckue orepamnuu ¢
pu P https://resh.edu.ru
3 palMOHANILHBIMH YKCIaMU, TpeoOpa3oBaHus 1
YHUCJIOBBIX BBIPAKEHUN
ApudmMeTHUECKHE OIIEPALIUHU C
pud P https://resh.edu.ru
4 paroHaIbHBIMH YUCIIAMH, TPEOOpa30BaHUs 1
YUCJIOBBIX BBIPKCHUI
[Tpumenenune qpoOeil U MPOLEHTOB JUIS
P P P https://resh.edu.ru
) peLIeHUs IPUKIIAJHBIX 3a1a4 U3 Pa3IMYHbIX 1
OTpaciiell 3HaHUU U PEAIbHOU KU3HU
[Ipumenenne apo0Oeii U IPOLIEHTOB ISt
P P P https://resh.edu.ru
6 pelieHus MPUKIIAIHBIX 3a7a4 U3 Pa3TuIHbIX 1
OTpaciiell 3HAaHUU U PEAIbHOU KU3HU
2 JlelicTBUTENIbHBIC YKClIa. PallMOHAIBHBIC U 1 https://resh.edu.ru

UPPALMOHAJIBHBIC YUCIa



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Apudmerndeckue ornepaiuu c

https://resh.edu.ru

8
JEHCTBUTEIIPHBIMH YUCIIAMH
[TpubmmkEHABIC BBRIYMCIICHUS, TPAaBHUIIA
p P https://resh.edu.ru
9 OKpYTJICHUs, IPUKHUJIKA U OLICHKA Pe3yIbTaTa
BBIYMCIICHU I
10 ToxImecTBa ¥ TOXKIECTBEHHBIE https://resh.edu.ru
npeoOpazoBaHus
https://resh.edu.ru
11 VYpaBHEHHE, KOPEHb YPAaBHEHUS
https://resh.edu.ru
12 HepaBeHcTBO, peliieHrne HepaBeHCTBA
https://resh.edu.ru
13 MeTto UHTEPBAJIOB
1 Pemenne menbix u 1poOHO-parioOHATBHBIX https://resh.edu.ru
YpaBHEHUI U HEPABEHCTB
KonTponsHas pabora o reme "MHokecTBa
15 palMOHAJIBHBIX U JEUCTBUTEIBHBIX YUCET.
PanmonanbHble ypaBHEHHS] 1 HEPABEHCTB"
16 OynK1us, crocoOs! 3aJaHus (PYHKITUH. https://resh.edu.ru
B3aumHo obpaTHbie QyHKIIMH
I'padpuk pyaxuun. O0nacTs onpeaeacHus U
paduic by . P https://resh.edu.ru
17 MHO€ECTBO 3HaueHu ¢pyHkmu. Hymu
dbyskuu. [IpomMexxyTKu 3HAKOTIOCTOSTHCTBA
) ) https://resh.edu.ru
18 UeETHbie 1 HEUETHBIC QYHKITUU



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

CreneHs ¢ OCJIbIM ITOKA3aTCJICM.

https://resh.edu.ru

19 CranmapTtHas ¢opMma 3amucu
JEUCTBUTEIHLHOTO YHCIIa
Hcnonb3oBanue nmoaxoasien (popmsl 3arucu
NEHCTBUTENBHBIX YHUCEI I PEIIECHUS
20 p https://resh.edu.ru
MPAKTUYECKUX 3a]1a4 U MPEICTABICHUS
JTAHHBIX
CrenenHas KU C HATYPAIbHBIM U
21 byn . ypv https://resh.edu.ru
11eI6IM Moka3arenieM. E€ cBolicTBa u rpaduk
ApudmMeTnueckuii KOpeHb HATYPAITLHOMH
22 pud p yp https://resh.edu.ru
CTENCHU
ApudmMeTnueckuii KOpeHb HATYPAITLHOM
23 pud p yp https://resh.edu.ru
CTENECHU
CsoiicTBa apuhMETUUECKOTO KODHS
24 pu ¢ p https://resh.edu.ru
HaTypaJIbHOM CTENEHU
CBoiicTBa apuMETUUECKOTO KOPHSA
25 pv ¢ p https://resh.edu.ru
HaTypaJIbHOM CTENEHU
CBoiicTBa apuMETUUECKOTO KOPHSA
26 pu ¢ p https://resh.edu.ru
HaTypaJbHOW CTENICHU
elicTBUA ¢ apu(PMEeTUYECKUMH KOPHAMU N—
27 JIV pud p https://resh.edu.ru
Ol cTeneHu
elicTBus ¢ apuhMETHUECKUMHA KOPHAMHU N—
28 I[V puc P https://resh.edu.ru
Ol cTeneHu
elicTBUsA ¢ apuhMETUUECKUMHA KOPHAMHU N—
29 A pud p https://resh.edu.ru

Ol cTEeneHn



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

JeiicTBus ¢ apudMeTHueCKUMH KOPHSIMU N—

30 N https://resh.edu.ru

0i1 cTeneHun
o N

31 I[f:HCTBHH ¢ apu(MeTUYECKUMH KOPHSIMU httos://resh.edu.ru
ol cTeneHn
Pemenne anyoHan ABHECHUMU

32 HHCHHE HPPATHOHATLHEIX YPanHCHHIH 1 https://resh.edu.ru
HEpaBEHCTB
P .

33 €IICHUE UPPALMOHAIIBHBIX YPABHEHUN U https://resh.edu.ru
HEPaBEHCTB
P .

34 CIICHUE UPPAITMOHATILHBIX YPABHCHUH U https://resh.edu.ru
HEPaBEHCTB
Pemenne anoHanI aBHCHHI]

35 HHCHHE HPPALHOHATLHEIX YPaBHCHIH 1 https://resh.edu.ru
HEpaBEHCTB

36 Pemenue nppanroHanbHbIX YpaBHEHUN U https://resh.edu.ru
HEPaBEHCTB

37 CaoticTBa 1 rpaduK KOpHS N-0 CTENEHU https://resh.edu.ru

38 CaoticTBa U rpaduK KOpHS N-0i CTENEHU https://resh.edu.ru
KonTtponwsnas padota no teme

39 "ApudpmeTnyeckuii KOpeHb N—Ol CTENEHHU.
HppanmonanbHble ypaBHEHUS U
HEpaBeHCTBA"
CuHyC, KOCUHYC ¥ TAaHT€HC YHUCIIOBOTO

40 VY, ROCHILYE H TAHICHE SHEA0B0T https://resh.edu.ru
apryMeHTa
CuHyC, KOCUHYC U TaHT€HC YHCJIOBOTO

41 Y Y https://resh.edu.ru
apryMeHra

42 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC httos://resh.edu.ru

YHUCIIOBOTO apryMEHTa



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

ApKCHHYC, apKKOCUHYC U apKTaHT€HC

43 https://resh.edu.ru
YHCIIOBOTO apryMEeHTa
Tpuronomerpuyeckast OKpyKHOCTb,

44 OTIPEICJICHUE TPUTOHOMETPHUUCCKUX (PYHKITHH https://resh.edu.ru
YHCIIOBOTO apryMEHTa
Tpuronomerpuyeckast OKpyKHOCTb,

45 ompeielieHne TPUTOHOMETPUUYECKUX (DYHKITUIH https://resh.edu.ru
YHCIIOBOTO apryMeHTa

46 OCHOBHBIC TPUTOHOMETPUIECKHE (HOPMYJIBI https://resh.edu.ru

47 OCHOBHBIC TPUTOHOMETPUIECKHE (HOPMYJIBI https://resh.edu.ru

48 OCHOBHBIC TPUTOHOMETPUIECKHE (HOPMYJIBI https://resh.edu.ru

https://resh.edu.ru

49 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI

50 Hp606p330133HI/I€ TPUTOHOMETPUYECKUX https://resh.edu.ru
BBIPOKCHHN

51 Hpeo6pa30uBaHHe TPUTOHOMETPUUYECKUX https://resh.edu.ru
BBIP@KCHHI
Ipeo6

59 peo pasoUBaHHe TPUTOHOMETPUYCCKUX https://resh.edu.ru
BBIPaKCHHI

53 Hpeo6pa:;ovBaHHe TPUTOHOMETPUYECKUX https://resh.edu.ru
BBIPKCHHI

54 Hpeo6pa3ouBaHHe TPUTOHOMETPUUYECKHIX https://resh.edu.ru
BBIPaKCHHI

55 PerireHne TpPUrOHOMETPHUYECKUX YPaBHEHUI https://resh.edu.ru

56 PeriteHre TpPUrOHOMETPHUYECKUX YPaBHEHUI https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

57 PerieHue TpUroHOMETpUYECKUX YpaBHEHUN 1 https://resh.edu.ru
58 PerieHue TpUroHOMETpUUYECKUX YpaBHEHUN 1 https://resh.edu.ru
59 Pemenue TpuroHOMETpHUECKUX ypaBHEHUN 1 https://resh.edu.ru
60 Pemenue TpuroHOMETpHUECKUX ypaBHEHUN 1 https://resh.edu.ru
KonTponbHas pabdora no teme "®@opMyiibl
61 TPUTOHOMETPUU. TPUTOHOMETPUUECKHE 1
ypaBHeHUA"
[Mocien0BaTeNbHOCTH, CIIOCOOBI 3a1aHHsI
62 HOCJ‘Ie)j;IOBaTeJIBHOCTef/'I. MOHOTOHHi[Ie 1 hitps://resh.edu.ru
MIOCJICIOBATEIILHOCTH
Apudmerndeckas 1 TeoMeTprUICCKast
63 nporpeccud. Mcrnonb30BaHue IPOrpeccHu 1 https://resh.edu.ru
JUTSL PEIICHHSI PEalTbHBIX 33124 MPUKIIAJHOTO
Xapakrepa
beckoHe4HO yObIBaroIasi reoMeTprIecKast
64 nporpeccust. CyMMa OECKOHEYHO 1 https://resh.edu.ru
yOBIBaIOIIEH T€OMETPUUYECKOI MPOrpeccun
65 dopmyia CI0XXHBIX TPOIEHTOB https://resh.edu.ru
66 dopmyIia CI0KHBIX MPOICHTOB https://resh.edu.ru
O0006111eH1E, CHCTEMATH3aIMs 3HAHUH 3a
67 Kypc ajnreOpsl M HaYaJl MaTeMaTHIECKOTO 1 https://resh.edu.ru
aHanu3a 10 xnacca
68 HtoroBast KOHTpobHAs paboTa 1
O06001eHe, cucTeMaTu3anus 3HaHUH 3a
69 Kypc ayire0phl ¥ Hayaja MaTeMaTUYeCKOTO 1

amaymsa 10 kimacca



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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11 KUIIACC

Koau4vecTBO yacon DJIEKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoabusie IlpakTnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchbl

CreneHb ¢ palioHaJIbLHBIM

1 P 1 https://resh.edu.ru
1oKa3areyieM

2 CBolicTBa CTEIIEHU 1 https://resh.edu.ru
[IpeoOpa3oBanue BeIpaKEHUH,

3 COJICpIKAIUX palliOHATbHBIC 1 https://resh.edu.ru
CTCTICHU
[IpeobpazoBanue BoIpaKEHU,

4 CoJIep KaIuX palroHaIbHbBIE 1 https://resh.edu.ru
CTETICHU
[IpeobpazoBanue BoIpaXKEHUN,

5 COJICpIKAIUX palliOHATbHbIC 1 https://resh.edu.ru
CTETICHU
IlokazaTenbHbIC YpaBHEHUS U

6 P 1 https://resh.edu.ru
HEpPaBEHCTBA
[lokazaTenbHbIE YpAaBHEHUS U

7 P 1 https://resh.edu.ru
HEpPaBEHCTBA
[lokazaTenbHbIE YpAaBHEHUS U

8 P 1 https://resh.edu.ru
HEpPaBEHCTBA
[Toka3zarenbHble ypaBHEHUS U

9 P 1 https://resh.edu.ru

HCPABCHCTBA



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IlokazaTenbHbIC YPaBHCHUA U

10 https://resh.edu.ru
HEpaBEHCTBA

11 HOIia?;aTeJILHa}I (byHKHHH’ e¢ https://resh.edu.ru
CBOICTBA U rpauk
KonTponsHas pabora o teme
"CremneHs ¢ palluOHAIBHBIM

12 rnmokasarejieM. Iloka3zarenpHas https://resh.edu.ru
¢byukuus. [lokazarenbHbie
ypaBHEHHUS U HEpaBeHCTBA"

13 Jlorapudm uucna https://resh.edu.ru

1 JlecsiTUUHBIE U HATypalibHBIC https://resh.edu.ru
JorapuQMsl

15 [IpeoGpazoBaHue BhIpaKEeHU, https://resh.edu.ru
COJIepIKaIUX JJOTaprUPMBbI
[Tpeo6 i

16 PEODPASOBATIIE BHIPDICHIH, https://resh.edu.ru
COJIepIKaIUX JTOTaPUPMBI

17 [IpeoGpazoBaHue BhIpaKEeHU, https://resh.edu.ru
COJIepIKaIUX JTOTAPUPMBI

18 [IpeobpazoBaHme BEIpAKECHHIH, https://resh.edu.ru
COJIepIKaluX JOTaprupMBbI
JI

19 OrapHpMHCCKHC YpaBHCHHS 1 https://resh.edu.ru
HEpaBEHCTBA

20 Jlorapudmudeckue ypaBHEHUS U https://resh.edu.ru
HEpaBEHCTBA

91 Jlorapudmudeckue ypaBHEHUS U https://resh.edu.ru

HCPABCHCTBA



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Jlorapudmuueckue ypaBHEHUS U

22 https://resh.edu.ru
HEpaBEHCTBA

23 HOF?pI/I(bMI/I‘IeCKa}I Pymiua, € https://resh.edu.ru
CBOICTBA U rpauk
1 .

24 Orf PHMITECKa QYHKIILA, & https://resh.edu.ru
CBOMCTBA U rpaduk

o5 TpI/Ij“OHOMeTpI/I‘IeCKI/Ie byHKIMH, UX https://resh.edu.ru
CBOMCTBA U rpaduku

26 TpI/Ij“OHOMeTpI/I‘IeCKI/Ie byHKIMH, UX https://resh.edu.ru
CBOICTBa U rpapuKu

97 TpI/Ij“OHOMeTpI/I‘IeCKI/Ie byHKIMH, TX https://resh.edu.ru
CBOICTBa U rpaguKu

08 TpI/Ij“OHOMeTpI/I‘-IeCKI/Ie byHKIMH, UX https://resh.edu.ru
CBOICTBaA U rpaguKu

29 [TpumMeps! TPUTOHOMETPUUYECKUX https://resh.edu.ru
HEPaBEHCTB

30 [TpumMeps! TPUTOHOMETPHUYECKUX https://resh.edu.ru
HEPaBEHCTB

31 [TpumMeps! TPUTOHOMETPHUYECKUX https://resh.edu.ru
HEPaBEHCTB

39 [TpumMeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB
KouTponbsHas padora o teme

33 "Jlorapudmuyaeckas QyHKIIHSL.

JlorapupmMudeckre ypaBHEHUS U
HepaBeHCTBa. TpUronomeTpudeckue



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

(GYHKIMHT ¥ X
rpaduku. TpuroHomMmeTprueckue
HepaBeHCTBA"

https://resh.edu.ru

34 HenpepsiBabie QyHKIINN

35 MeTo1 UHTEPBAJIOB JJIS PEIICHUS https://resh.edu.ru
HEPaBEHCTB

36 MeTtoa HHTEpBAJIOB ISl peIIEHUS
HEPaBEHCTB

37 [TpousBoaHas GyHKIUH https://resh.edu.ru

38 [IpouzBoanas GyHKIIN

39 ['eomerpuueckuii u ibmnqecm/lﬁ https://resh.edu.ru
CMBICI IPOU3BOHOM

40 ['eomerpuueckuii u ibmnqecxnﬁ
CMBICI IPOU3BOHOM

41 HpOI/IBBOUI[HBIe AJIEMEHTApPHBIX https://resh.edu.ru
byHKIMI

42 [IpousBogHbIE 3JIEMEHTAPHBIX
byHKIMA

43 Hpomseozsas cymmet, . https://resh.edu.ru
MIPOU3BECHHS, YACTHOTO (PYHKIMI

44 IIpon3BoHass CyMMBI,
MIPOU3BEACHHUSI, YACTHOTO (PYHKIIHIA

45 [IpousBoaHas CyMMBI,

MPOU3BEACHHUS], YACTHOTO (PYHKIIHIA



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

46

47

[IpuMeneHne MpoOrU3BOIHOMN K
uccienoBaHuio GyHKIMii Ha
MOHOTOHHOCTb M DKCTPEMYMBI

[IpuMeHnenne npon3BOgHON K
UCCIIEZIOBaHUIO (DYHKIUI Ha
MOHOTOHHOCTb U OKCTPEMYMBI

https://resh.edu.ru

48

[IprumeneHnne npou3BOAHOM K
HCCIIEeIOBAHUIO (PYHKIIMM HA
MOHOTOHHOCTb U 3KCTPEMYMBbI

49

50

[IpumeneHnne npou3BOAHOM K
uccleloBaHuI0 (PyHKIMI Ha
MOHOTOHHOCTb M SKCTPEMYMBI
Haxoxnenne HanOoJIbIIETO U

HAaUMEHBIIETO 3HAYCHUS QYHKITUU
Ha OTPE3KE

https://resh.edu.ru

o1

Haxoxnenne HanOoJIbIIETO U
HAaWMEHBIIIETO 3HAYCHUS (QYHKIIMH
Ha OTpe3Ke

52

53

Haxoxnenne HanOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYCHUS (QYHKITUU
Ha OTpE3Ke

Haxoxnenne HanOoJIbIIEro u

HAaMMEHBIIETO 3Ha4YeHUs QyHKIINU
Ha OTpE3Ke



https://resh.edu.ru/
https://resh.edu.ru/

54

55

Haxosxaenne HanOoJIbIIEro u
HaWMEHBIIIETO 3HaYCHUS () YHKIIUH
Ha OTpE3Ke

Haxoxnenne HanOoJIbIIETrO U

HAaMMCHBIIIETO 3HAYCHUS (QYHKITHH
Ha OTpe3Ke

56

[IpuMeHeHune Mporu3BOAHOM IS
HaXO0JICHUS] HAWTYUIIIEro PerIeHus
B MPUKJIAHBIX 33/1a4ax, s
ONpPEAEIICHUsI CKOPOCTH IPOIIECCa,
3aJIaHHOTO (POPMYJION WK
rpaduxom

https://resh.edu.ru

57

58

KonTponpsHas padorta o teme
"[IponzBoaHas. [Ipumenenue
MPOU3BOIHON"

[lepBooOpasnas. Tabnuna
MEPBOOOPA3HBIX

https://resh.edu.ru

59

60

61

ITepBooOpa3nas. Tabmuma
NepBOOOPA3HBIX

WNHrerpain, reomeTpudecKkuii u
(bu3nuecKuii CMbICI HHTErpajia
WNHterpain, reomeTpudecKkuii u
(bu3nYecKuii CMBICT HHTErpaa

https://resh.edu.ru

62

WHTerpai, reomeTpudecKui u
(bu3nyecKkuil CMbICI UHTErpaia



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Breruucnenue HHTCI'paJia I10

63 . https://resh.edu.ru
dhopmyne HeroTrona—JleiOnuIia
64 Brruncnenue unTerpaia mno
dbopmyne Herorona—JleitOnuna
65 Brruncnenue naTerpana mno
dhopmyne HeroTrona—JleliOnuIa
66 Brruncnenue unTerpaia mno
dhopmyne HeroTrona—JleliOHuIa
67 CucreMbl TMHEHHBIX YpaBHEHHM https://resh.edu.ru
68 Cuctembl TUHEWHBIX YPaBHEHUI
Pemenne npukiagabix 3a1a4 ¢
69 [MOMOILBIO CUCTEMBI JINHENHBIX https://resh.edu.ru
YpaBHEHUU
Pemenue npuknagabeIx 3a1a4 ¢
70 MTOMOIIBI0 CUCTEMBI IMHEHHBIX
YpaBHEHUI
CHcTeMbl B COBOKYITHOCTH TIENTBIX,
71 paIMOHANLHBIX, UPPAIIMOHAIBHBIX,
MOKAa3aTeIbHBIX, JIOTapU(PMHIECKIX
YPaBHEHUN U HEPABEHCTB
CHcTeMbI B COBOKYITHOCTH TIEITBIX,
79 paIMOHANILHBIX, UPPAIIMOHAIBHBIX, https://resh.edu.ru
MOKAa3aTeIbHBIX, JIOTApU(PMHIECKIX
YpPaBHEHUN U HEPABEHCTB
73 CucreMbl 1 COBOKYITHOCTH LENbIX,

pallnOHAaJIbHBIX, UppallMOHAIbHBIX,



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

MOKAa3aTeIbHBIX, JIOrapu(PMUUECKIX
yYpaBHEHUI U HEPABEHCTB

Cucremsl u COBOKYIIHOCTH LCJIbIX,
pallnOHaJIbHBIX, NppallMOHAIbHBIX,

74 MOKAa3aTeIbHBIX, JIOTapU(PMHUUECKUX
YpPaBHEHU U HEPABEHCTB
75 Hcnons3oBanue I‘pa(bI/IKE)B byHKIII https://resh.edu.ru
JUTS pEILICHUS] YPAaBHEHHUM U CHCTEM
76 Hcnons3oBanue Fpa(bHK?B byHKUMN
JUIS pEIICHUs YPaBHEHUI U CUCTEM
[IpumeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEUICHUIO
77 MaTeMaTUYECKUX 3a1a4 U 3a1a4 U3 https://resh.edu.ru
pa3IUYHBIX 00J1acTel HAYKH U
peaTbHOM KU3HU
KouTponsHas pabora no teme
78 "MHTerpan u ero NnpuMeHEHHs.
Cucremsbl ypaBHEeHHIT"
79 HarypanbsHbie u uenfle yucia B https://resh.edu.ru
3a/layax U3 pealbHON KU3HU
80 Harypanbnsle u niensle yncna B
3aJla4yax U3 peaibHOM KU3HU
81 Harypanbnsle u niensle yncna B
3a/1a4ax U3 peaybHON KU3HU
82 [Ipu3Haku 1eIMMOCTH LEIBIX YUCEN
83 [Tpu3Haku IEeTMMOCTH TENBIX YUCET https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

84

85

86

HpI/I3HaKI/I JCIIMMOCTH I CJIBIX YHCCII

[ToBTOpEeHUE, 0000IICHUE,
CHUCTEMATH3AIIUs 3HAHUMN.
YpaBHeHus

[ToBTOpenue, o6ob6IICHUE,
cCUCTeMaTH3aIus 3HaHUH.
YpaBHeHUs

87

[ToBTOpEeHUE, 0000IICHHE,
cucTeMaTH3alus 3HaHUI.
YpaBHeHUs

88

89

[ToBTOpeHnue, o6o01IEHNE,
cCUCTeMaTH3aIus 3HaHUH.
YpaBHeHus

[ToBTOpenue, o006IICHHE,
cucTeMaTH3aIys 3HAaHUN.
YpaBHeHus

90

[ToBTOpEeHUE, 0000IICHUE,
cucTeMaTH3alus 3HAaHUM.
YpaBHeHuUs

91

92

[ToBTOpenue, 0600MIIEHNE,
cucTeMaTHu3alus 3HAaHUH.
Hepasencrtsa

[ToBTOpeHue, 00006IICHHE,
cHCTEMaTHu3aIus 3HaHUM.
Hepagencrpa




93

94

[ToBTOpEeHUE, 0000IICHUE,
CHUCTEMATH3AIIAs 3HAHUMN.
Hepasenctsa
[ToBTOpenue, o0ob6IICHHE,
CHUCTEMATH3AIUs 3HAHUMN.
Hepasenctsa

95

[ToBTOpeHnue, o6o01IEHNE,
cucreMatusanusa 3HaHuN. CUCTEMBI
YpaBHEHUU

96

97

[ToBTOpeHnue, 06o01IEHNE,
cucreMatusanysa 3HaHuH. CUCTEMBI
YpaBHEHUI

[ToBTOpenue, 0006IICHHE,
cucreMaTtu3anus 3HaHu. OyHkuu

98

[ToBTOpEeHUE, 0000IICHHE,
cuctemMaTusanus 3HaHu. OyHKIUH

99

HroroBas koHTposbHas paboTa

100

HroroBas koHTpobHast paboTa

101

OO0o01enue, cucTreMaTu3alus
3HAHMH 32 KypC aJIreOphl ¥ Haval
MaTeMaTtuueckoro anaiauza 10-11
KJIacCOB

102

OO0o01enue, cucTreMaTu3aius
3HAHMH 32 KypC aJIreOpbl ¥ Hava
MaTeMaTudeckoro anaiamza 10-11
KJIacCOB




OBILIEE KOJIMYECTBO YACOB IIO

I[TPOTPAMME 102
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