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MNOSACHUTEJbHAS 3AIIMCKA

PabGouass mporpamma yuyeOHOro Kypca «Anrebpa M Hadala MaTEMaTHUYE€CKOTO
aHanmm3a» 0a30BOr0 ypoBHS it oOyuaronmxcsi 10 —11 xmaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYIAapCTBEHHOTO OOPa30BAaTEIbHOTO CTaHAApPTa CPEAHETO OOIIEero
oOpa3oBaHusi, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHUM, NPEIBIBISIEMBIX K
MaTeMaTH4ecKoMy 00pa30oBaHHIO, M TPAIHMIMA POCCHICKOTO oOpa3zoBaHUs. Peanmzanus
porpaMMbl 00ECIIEYMBAET OBJIAJICHUE KIFOYCBBIMH KOMITCTCHIIUSIMHE, COCTABIISIFOIITIMH
OCHOBY JUII  CaMOpPa3BUTHA ¥  HENPEpPBHIBHOTO  00pa3oBaHMs,  IIEIOCTHOCTh
OOIIEKYIbTYPHOTO, IMYHOCTHOTO ¥ TIO3HABATEIIHHOTO PA3BUTHS JTMYHOCTH 00YJArOIIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hadyama MaTeMaTHIECKOTO aHAIHM3a) SABIISICTCS OJTHUM U3 HanOoJee
3HQYMMBIX B MPOTPaMME CTapiieil IIKOJbI, TOCKOJIbKY, C OJHOW CTOPOHBI, OH
oOecrieynBaeT WHCTPYMCHTAIBHYIO 0a3y JUIs HM3y4eHHUS BCEX €CTECTBEHHO-HAyYHBIX
KypCOB, a C JpYroil CTOpOHBI, (POPMHPYET JIOTUYECKOEC M aOCTPAKTHOE MBINUICHUE
yUYaluxcsi Ha YpOBHE, HEOOXOIUMOM JUIS OCBOCHHS KYpCOB HWH(OPMATHKH,
oOIIecTBO3HAHUS, HWCTOPHH, CJIOBECHOCTH. B paMKax maHHOTO Kypca ydammecs
OBJIAJICBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM HaykH, KOTopas (OpMyITUPYET CBOU
TOCTHKEHUST B MaTEMaTHIECKOH (hopme.

Kypc anreOpsl M Haganm MaTeMaTHYEeCKOTO aHalW3a 3aKIaJbIBACT OCHOBY JUIS
YCIICNTHOTO OBJIAJICHUSI 3aKOHAMU (PU3UKU, XUMHH, OWOJIOTUH, TMOHMMAaHHUS OCHOBHBIX
TEHJCHIIMH HSKOHOMHKH ¢ OOIIECTBEHHOW JXW3HU, TIO3BOJISIET OPHUCHTHPOBATHCSA B
COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTUSAX, YBEPEHHO UCIIOIH30BaTh UX B
MOBCEIHEBHOM XKU3HU. B Toke BpeMs oBlafieHue aOCTPAKTHBIMU U JTIOTUYECKU CTPOTUMU
MaTEMaTHYCCKUMHU KOHCTPYKIMSMH pa3BUBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh HCTUHHOCTh YTBEPKACHHS, HCTIOJIB30BaTh 0000IIEHNE U KOHKPETHU3AIIHIO,
abcTparupoBaHue W aHAIOTHIO, GOPMUPYET KPEaTUBHOE M KPUTUYECKOE MEIIUIeHUE. B
XOJIe U3YYCHUS anreOphl U Hadal MaTeMaTHIeCKOT0 aHajIi3a B CTapIIeH MIKOJIe yJaiuecs
MOJIYYalOT HOBBIM OMBIT PENICHUS MPUKIAAHBIX 337a4, CAMOCTOSTEIHHOTO MOCTPOCHUS
MaTEMaTHYECKUX MOJCIICd pEaIbHBIX CHUTyallMidi ¥ WHTEPIPETAIMH ITOTYICHHBIX
pENICHMA, 3HAKOMATCS C MpPUMEpaMU MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B IMPHUPOJIC,
HAyKe M B UICKYCCTBE, C BBIAAIOIIMMHUCS MATEMAaTHUYECKUMH OTKPBITUSMH U UX aBTOPaMHU.

Kypc oOnagaer 3HAYMTENbHBIM BOCHHUTATCIIBHBIM IMOTEHIIUAIOM, KOTOPBIU
pealin3yeTcs Kak uepe3 yu4eOHbIH MaTepuall, CriocoOCTBYIOMUN (OPMUPOBAHUIO HAYIHOTO
MHUPOBO33PEHHsS, TaK H 4Yepe3 crhenuuKy y4eOHON HesaTeNbHOCTH, TpeOyromei
CaMOCTOSITEIPHOCTH, aKKypaTHOCTH, IPOJODKUTEIBHOW KOHIICHTPAIlMA BHHMAHHS U
OTBETCTBEHHOCTH 32 MOJIYYCHHBIN pPe3yIbTarT.

B ocHoBe Merommkum 0oOydeHus anreOpe M HavajaM MaTEeMaTHYECKOTO aHaImu3a
JICKHT JEATSIBHOCTHBIN MPUHITUT 00 yUCHUSI.



CtpykTypa Kypca «Anrebpa W Havajga MaTeMaTHYECKOTO AaHaJIM3a» BKIIOYAET
CJIEIyIOLINE COJEP/KAaTEIbHO-METOANYECKHE JIMHUU: «Hrcaa U BeruMciIeHus», « DyHKIuu
u rpapukn», «YpaBHeHHS M HepaBeHCTBa», «Hauanma maTtemaTmyeckoro asanusay,
«MHoxecTBa W Joruka». Bce OCHOBHbBIE coOAEpKATENIbHO-METOJUYECKUE JTUHUHU
M3YYar0TCs Ha MIPOTSYKEHUU JBYX JIET 00y4YEeHHsI B CTapILIEH IIKOJIE, ECTECTBEHHO JOTIOIHSIS
Jpyr Opyra U IOCTENEHHO HACHIIAsCh HOBBIMM TEeMaMM U paszzienamu. JlaHHBIH Kypc
ABJIIETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSET B ceOE COoJep:KaHWE HECKOJIbKHX
MaTeMaTUYEeCKUX JUCUUIUIMH: anredpa, TPUTOHOMETpPHUs, MaTeMaTHUYEeCKUH aHaju3,
TeopHsi MHOXeCTB U Jip. Ilo Mepe, Toro, kak ydariuecs OBJIaJeBalOT BcE Oojiee MUPOKUM
MaTEeMaTH4YECKUM  ammapaToM, Yy HHMX  IOCIEAOBaTeabHO  (opMHpyeTcs U
COBEpILIEHCTBYETCS YMEHHE CTPOUTb MATEeMAaTHYECKYI0 MOJIeNb pPEaJbHOM CUTYalluu,
OPUMEHITh 3HAHUS, NOJy4YeHHblE B Kypce «AnreOpa M Hayajga MaTeMaTUYECKOIO
aHaNIM3ay, JUIsl PEIICHUs] CAMOCTOSTENBHO CPOPMYIMPOBAHHOW MaTeMaTHUECKON 3a/1auH,
a 3aTeM UHTEepPIPETUPOBATH MOITYUCHHBIN Pe3yIIbTaT.

CopepxaTenbHO-MeTOMYECKass JIMHUA «Yucaa W BBIYMCICHUS» 3aBepILacT
(dopMHpOBaHIE HABBIKOB HCIIOJIb30BAHUS ACHCTBUTENBHBIX YHCET, KOTOPOE OBLJIO HAYaTo
B OCHOBHOH IKoie. B crapmieil mxkose ocoboe BHUMaHHE ynaemnseTcs (HOpMUPOBAHUIO
MIPOYHBIX BBIYUCIUTEBHBIX HABBIKOB, BKIIOYAIONINX B Ce0sl MCIIONB30BAHNE PA3TUIHBIX
¢dopM 3anucu IEHCTBUTEIBHOIO YMCIA, YMEHHE PallMOHAIBHO BBIIOJHATH JEHCTBUS C
HUMH, JeJaTh NPUKHUIKY, OLIEHMBaTh pe3yibTaT. OOyuaromuecs MOJIy4aroT HABBIKU
NpUOIKEHHBIX BBIYMCICHHUM, BBITIOJHEHHUS IEHCTBHA C YWCIIaMH, 3allMCAaHHBIMU B
CTaHJApTHOU opMe, UCTIOIH30BAHNS MATEMAaTHUYECKUX KOHCTAHT, OLICHUBAHUS YHUCIIOBBIX
BBIPa)KCHUM.

Jlunusa «YpaBHEHHs U HEPABEHCTBA» PEaN3yeTcsl Ha MPOTSKEHUU BCEro 00yueHUs
B CTaplleil MKoJje, MOCKOJIBKY B KaXKJIOM pasJieie MporpaMMbl IPEeTyCMOTPEHO peIIeHne
COOTBETCTBYIOUIMX 3a7a4. O0yuaromuecs OBIaJAeBalOT Pa3IMYHbIMU METOIaMU PELICHUS
LENbIX, PalUOHAIbHBIX, HWPPAIMOHANBHBIX, IOKa3aTeNbHBIX, JOrapuPMUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHMH, HEpaBEHCTB U MX cucTeM. [lomyueHHBIE yMeHUs
UCIIOJIb3YIOTCSL TPH HUCCIENOBaHUM (PYHKIUH C TOMOUIBIO MPOU3BOJHOM, pEIleHUU
NPUKIAJHBIX 337a4 U 337a4 HAa HaXOXJACHHWE HaWOOJBIIMX M HAUMEHBIIUX 3HAYCHUU
bynkuun. J[anHas cojep)kaTelbHas JUHUSA BKIIOYAET B ce0s Takke (OpMHpPOBAHHE
YMEHUU BBIMOJHATH pacu€Thl MO (opMysiaM, MPeoOpa30BaHUs IENbIX, pPallMOHATBHBIX,
UPPAIMOHAIBHBIX M  TPUTOHOMETPHUYECKUX BBIPAKEHHM, a TakXKe BbIPAXKCHHH,
coJiep KalluX cTerneHu u jorapudmel. braronaps uzyuenuto anredpanueckoro MaTepuana
NPOUCXOIUT JalbHEWIee pa3BUTHE AJTOPUTMUYECKOTO M aOCTPAKTHOTO MBINUICHHUS
ydammxcsi, GopMUPYIOTCS HaBBIKH JETYKTUBHBIX PAaCCyXACHUH, pabOThl C CHMBOJIbHBIMH
dbopMaMu, MpeACTaBICHUS 3aKOHOMEPHOCTEH W 3aBUCMMOCTEH B BHJE PaBEHCTB U
HepaBeHCTB. AusreOpa mnpennaraeT 3(G(EKTUBHbIE WHCTPYMEHTHI JJI pEIICHUs
NPAKTUYECKUX U €CTeCTBEHHO-HAYYHBIX 3aja4, HarjasgHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTH KaK sI3bIKa HAyKH.



ConepxartenpHo-MeTOonuYecKass  JuHUA  «DyHKIMM W TpaQuKH»  TECHO
NEPEIIeTaeTCsl ¢ APYTUMH JIMHHMSMH Kypca, MOCKOJIbKY B KaKOM-TO CMbICIE 3a1aéT
MIOCJIEIOBATENIbHOCTh M3Y4Y€HUs Marepuana. V3ydeHue CTEeneHHOW, MOKa3aTelbHOM,
Jorapu(PMUUECKO M TPUTOHOMETPUYECKUX (YHKUUH, HX CBOHCTB M TIpauKOB,
MCII0JIb30BaHNE (PYHKIUH JUIsl pEILICHUs 3a7a4 U3 JPYTUX YU€OHBIX IPEIMETOB U PEAIbHON
YKU3HU TECHO CBSI3aHO KAK C MaTEMaTUYECKUM aHAJIN30M, TaK U C PELICHUEM YPaBHEHUN U
HepaBeHCTB. llpu 3ToM Oosbllioe BHUMaHUE ynenseTcss (OPMUPOBAHUIO YMEHHS
BbIpaXKaTh (POpMYyJIaMH 3aBUCUMOCTH MEXIY Pa3IWYHBIMU BEJIMYMHAMH, HCCIIETOBATh
noJy4eHHble (YHKIUHU, CTPOUTh UX rpaduku. MaTepuan 3Toil cojep>kaTelbHOU TUHUU
HallEJICH Ha pa3BUTHE YMEHUIN M HAaBBIKOB, MO3BOJIAIOIINX BBIPAXKATh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B PA3IUYHON (QopMe: aHAIMTHYECKOH, Tpaduueckodt u ciaoBecHOi. Ero
U3Y4YEHHE CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IICHUIO U KOHKPETU3AINH, UCTIOJIb30BAaHUIO AaHAJIOTHH.

CopnepxxarenbHass JuHUS «Hadama MaremMaTM4ecKOro aHajin3ay IO03BOJISIET
CYLIECTBEHHO pACIIUPUTh KPYr KaK MaTeMaTHMYeCKUX, TaK M MPUKIAAHBIX 3ajad,
JOCTYITHBIX 00YYaroMMCsl, Y KOTOPBIX MOSBIISETCS BO3MOXHOCTh UCCIIEZI0BATh U CTPOUTH
rpadbuku GYyHKIUN, ONPENENsaTh UX HauOOJbIINE U HAUMEHBIINE 3HAYEHUS, BHIUUCIISATh
wiomand Guryp u o0bEMBI Te, HAXOAUTh CKOPOCTH M YCKOPEHUs MpolieccoB. JlanHas
cojiepKaTeibHas JIMHUSI OTKPBHIBAET HOBBIE BO3MOYKHOCTH MOCTPOCHUSI MaTEMATHUYECKUX
MoJIeIel peanbHbIX CUTYallui, HAX0XK/IEHUSI HAWIYUIIEro PEICHHs] B IPUKIAAHBIX, B TOM
YUCJIE COLMATIbHO-D)KOHOMUYECKHUX, 3aa4aX. 3HAKOMCTBO ¢ OCHOBAMH MAaTEMaTH4YECKOTO
aHaliM3a CrmocoOCTBYeT pPa3BUTHUIO  aOCTPakTHOTO, (OPMaJIbHO-IOTUYECKOTO U
KpPEaTUBHOTO MBbIIUIEHUS, (OPMUPOBAHUIO YMEHHUI paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TeXHHKe M HCKyccTBe. OOydaromuecss y3HAIOT O BBIJAIOIIMXCS
pe3yJibTarax, MoJIy4eHHBIX B XO/€ Pa3BUTHsI MATEMATUKHU KaK HayKH, U UX aBTOPaX.

CopepxatenbHo-MeToAu4eckass JTuHUs «MHOXecTBa M JIOTHKa» B OCHOBHOM
MOCBSIIIEHA JIEMEHTAM TEOPUHM MHOXKECTB. T€OpPETUKO-MHOKECTBEHHBIE MTPEICTABICHUS
NPOHU3BIBAIOT BECh KypC ULIKOJBHOM MaTeMaTHKH W IpeaiarailoT Haubosee
YHUBEPCAJIBbHBIN S3bIK, 00bEIMHSAIOINN BCE pa3Aeibl MATEMATUKH U €€ MPUII0KEHUN, OHU
CBA3BIBAIOT Pa3HbIE MaTEMaTUYECKUE TUCLUILIMHBI B equHOe 1iesoe. [IoaToMy BakHO 1aTh
BO3MOXXHOCTh IIKOJIbHUKY MOHMMATh TEOPETUKO-MHO>KECTBEHHBIN S3bIK COBPEMEHHOMN
MaTEeMaTUKU U UCTIOJIb30BATh €0 I BHIPAXKEHUSI CBOUX MBICIEH.

B kypce «Anrebpa um Hauana MaTeMaTHYECKOTO aHAJIN3a» IMPHUCYTCTBYIOT TaKKe
OCHOBBI MAaTEMAaTUYECKOTI'0 MOJICTMPOBAHUS, KOTOPbIE MPU3BaHbl CHOPMHUPOBATH HABBIKU
IIOCTPOEHHUsI MOJEIEH PEANIbHBIX CUTyalUH, UCCIEAOBAHUSA ITUX MOJEIEH C IOMOILBIO
ammapara aireOpsl M MaTEeMaTUYeCKOro aHalM3a M WHTEPIPEeTalud TMOTYYEHHBIX
pe3ynbratoB. Takue 3a1aHus BIUIETEHBI B KaXKIbIH U3 pa3/esioB MPOrpaMMbl, TOCKOJIbKY
BECh MaTepual Kypca IIMPOKO MCIHOJb3YETCs IS PEIIeHHs NPUKIAIHBIX 3axad. [Ipu
pelIeHUH peajbHBIX MPAKTUYECKUX 3aJlad ydalluecs pa3BUBAIOT HAOIIOAATEIbHOCTD,
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaTbCs, HCIOIb30BaTh aAHAJIOTHIO,
000011aTh ¥ KOHKPETU3UPOBaTh npodiemy. [lesTensHocTh 0 (OPMUPOBAHUIO HABBHIKOB



pelieHrs NPUKIAJHBIX 3aJady OpraHU3yeTcs B IpoLEecce M3y4eHHs BCEX TEM Kypca
«Anre0Opa 1 Hayala MaTeMaTUYECKOTO aHAJIA3ay.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

B yuebGHOM M1aHe Ha M3ydeHHe Kypca ainreOpbl U Hayal MaTeMaTHYeCKOTo aHaln3a Ha
0a30BOM ypoBHE OTBOJUTCA 2 yaca B Henento B 10 kinacce u 3 yaca B Henento B 11 kiacce,
BCEro 3a JiBa roja ooyuenus — 170 yacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucaa v BHIYMCICHUS

Panmonanbubie umucina. OOBIKHOBEHHBIE W JI€CATUYHBIE JApOOU, TPOICHTHI,
OECKOHEUHBIE MEpUOINYECKUE IpoOu. ApudMeTHuecKre ornepanuu ¢ paluOHaIbHBIMU
qrcliaMu, peoOpa3oBaHus YHCIOBBIX BhIpaxkeHUi. [IpumeHeHue npoOeit u MpOLEHTOB
JUISL pEeIICHNs IPUKJIaAHBIX 3a/1a4 U3 Pa3JIMYHbBIX OTPACieil 3HaHUM U peajbHOM KU3HH.

[JeiictBurenbHble  4ucnaa.  PanpoHanmpHblE W HPPALlMOHAIBHBIE  YHUCIHA.
ApubdmMernyeckue omnepanud C  JeHCTBUTEIbHBIMU  yHuciamu. [IpubnuxEHHbIC
BBIYMCIICHUS, IIPABUIIA OKPYIJICHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BHIYMCICHUMN.

Crenenp ¢ nensiM mnokazateneMm. CtanaapTHas gopma 3amucu JEeWCTBUTEIBHOTO
yrcna. Mcnone3oBanue mnoaxoasmend (oOpMbl 3amucH JEHCTBUTEIBHBIX YWCET IS
penIeHus MPaKTUYECKUX 3314 U MPEICTABICHUS JaHHBIX.

Apubmerndyeckuii KOpeHb HaTypallbHOUM cTerneHu. [leficTBusa ¢ apudmMeTnyecKkumu
KOPHSIMU HATYpaJbHOU CTEIEHHU.

CHHyC, KOCHMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHT'€HC YKMCIOBOrO apryMEHTAa.

YpaBHeHUs 1 HEPABEHCTBA

TonecTBa U TOXK/IECTBEHHbIE IPEOOPA30OBAHMSL.

[TpeoGpazoBanue TPUTOHOMETPUYECKUX BBIpaKEHUMH. OcHOBHbIE
TPUTOHOMETpUYECKUE (HOPMYIIBI.

VYpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, peuieHue HepaBeHCTBA. Mertox
UHTEPBAJIOB.

Pemenue nensix U 1poOHO-pALIMOHANBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenue nppanroHanbHbIX YpaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMeTpUYECKUX YPABHEHUN.

[IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUIO0 MAaTEMAaTHYECKUX 3a4a4 U 3a]1a4
U3 Pa3IUYHbBIX 00JIacTel HAYKH U PeabHON KU3HU.

DyHKIMU U TPaPUuKH

Oyukuus, crnocoObl 3agaHus ¢yHkuuu. I'papuk dyHkumu. B3aumuo oOpatHble
byHKIUY.

OO6unacTh ompezelneHdss W MHOXECTBO 3HaueHUd ¢yHkuuu. Hymu dyskumm.
[TpomexxyTKH 3HAKOTOCTOAHCTBA. UETHBIE N HEUETHBIC ()YHKITHH.

CrenenHas pyHKIUS ¢ HATYypaJIbHBIM H IIETBIM 1oKazareneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa u TpaduK KOpHs N-O CTENEeHH.

Tpuronomerpuueckass OKpy>KHOCTb, OTpEJIeIEHUE TPUTOHOMETPUUYECKUX ()YHKIHIA
YHMCIIOBOTO ApryMEHTAa.

Hayana maTtemaTH4ecKoro aHajamusa



[TocnenoBatenbHOCTH, CHOCOOBI 3aJaHus MOCIEAOBaTENIbHOCTE. MOHOTOHHBIE
IIOCJIEI0BATEIBHOCTH.

Apubdmernyeckass U TeoMmeTpuueckas mporpeccuu. beckoHeuno yObIBaromas
reomeTpuueckass mporpeccusi. CymMa O€CKOHEYHO YOBIBAalOIIEH Te€OMETPUUYECKOU
nporpeccuu. Gopmysia CIOKHBIX NPOILEHTOB. Vcnob30BaHUE MPOTPECCUU TSI PEIICHUS
peanpHBIX 3a7a4 MPUKIAJTHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, omepalud Haja MHOXKecTBamu. Jluarpammbl OJitnepa—BeHHa.
[IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOIO anapaTa Jijisl ONIMCAHUS PEANIbHBIX ITPOLIECCOB
U SIBIICHUM, TIPU PEIICHUH 3a]1a4 U3 IPYTUX yU4eOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CIeACTBUE, JOKA3ATEIbCTBO.

11 KIJACC

Yucaa 1 BBIYUCICHUS

Harypanbnbie u nenbie uncina. [IpuzHaku Je1MMOCTH LENbIX YUCEL.

Crenenb ¢ pallMOHANBHBIM MTOKa3aTeaeM. CBOMCTBA CTENEHHU.

Jlorapudm uucna. [lecaTuuHbIEC U HATYpAJIbHBIE JIOTAPU(MBI.

YpaBHEeHUSI M HEPABEHCTBA

[TpeoGpa3oBanue BoIpaKeHU, CoepKaIIUX JIOTapu(MBbI.

[IpeoOpa3oBanue  BBIpaXEHUH, COAEpKAIIMX CTENEHH C  PALUOHAIbHBIM
MOKa3aTeseM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toxa3aTenbHbIC YpaBHEHUS U HEPABEHCTBA.

Jlorapumudeckrue ypaBHEHHUs] 1 HEPABEHCTBA.

CucteMbl JIMHEHHBIX YpaBHEHUW. PellleHne NpUKIAgHBIX 3a7a4 C MOMOIIBIO
CHCTEMBI JINHEWHBIX YPaBHCHUM.

CucreMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHNUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHNN, CUCTEM U HEPABEHCTB K PEILICHUIO MATEMAaTUYECKUX 3374
W 337124 U3 Pa3NIUYHBIX 00JIacTell HAyKU U peabHOU KU3HU.

DyHKIMU U TPaPUuKH

Oyukuus. [lepuonumyeckne ¢yHkuuu. [IpomMekyTKH MOHOTOHHOCTH (YHKIUU.
MaxkcumyMmbl 1 MUHUMYMBI G yHKIMHA. Hanbombinee u HanMeHbIIee 3HaueHNe GyHKIMY Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKINU, UX CBOWCTBA U IpaduKH.

[TokazaTtenpHas u gorapudmMudeckas pyHKINU, UX CBOUCTBA U rpauKH.

Hcnonws3zoBanue rpadukoB PyHKIUM 111 pEIIeHUs YpaBHEHUN U THHEUHBIX CHCTEM.

Hcnonp3oBanue rpadukoB (GYHKOMA JUIsI  UCCIEAOBAaHUS  IPOLECCOB H
3aBUCUMOCTEN, KOTOPBIE BOZHUKAIOT IIPU PEIICHUHU 3a/1a4 U3 IPYTUX YUeOHBIX MTPEIMETOB
Y PEAIbHOM KU3HMU.

Havana maTtemaTu4eckoro anajamusa



HenpeprsiBubie pyHKImu. MeToa HHTEPBAJIOB ISl PEIICHNs HEPABEHCTB.

[TpousBonnas pyHkuuu. ['eomerprueckuii U pU3NUECKUI CMBICT POU3BOTHOM.

[TponsBosaHble 3neMeHTapHbIX GYHKIMHA. DOpMyNbl HaXO0XAECHUS IPOU3BOJHOM
CYMMBI, IPOU3BENECHNS U YACTHOT'O (DYHKIIHM.

[IpumeHeHre NPOM3BOAHOW K HCCIEAOBaHUIO (YHKUMHA Ha MOHOTOHHOCTH U
KCTpeMyMbl. HaxoxkneHue HanOOJbIIEro M HAaMMEHbLIEro 3HAaueHWs (QyHKIUM Ha
OTpE3Ke.

[TpumeHeHre NPOU3BOAHOM AJI HAXO0XKACHHS HAWITYUYIIErO PEIEHUs B IPUKJIAIHBIX
3ajjauax, 1Jis ONpeeIeHHsl CKOPOCTH IpoLecca, 3aJaHHOro (opMyJIoi nin rpadukom.

[TepBooOpa3nas. Tabnuma nepsooOpa3HbIX.

WuTterpan, ero reoMmeTpuueckuil 1 GU3NYECKUil cMbIC. Bpluncienue uHTerpaia mno
dbopmyne HeroTrona—JleitOnuna.



INIVTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yuebHoro npeamera «MaTemMaTHKay JTOJKHO 00ecTieunBaTh JOCTHKEHUE
Ha YPOBHE CpEIHEro OOLIEro 00pa30BaHMsl CAEAYIOIUX JUMYHOCTHBIX, METAIIPEAMETHBIX U
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIE  pe3yabTaThl  OCBOCHHUS  MPOTpaMMbl  Y4eOHOro  TpeameTa
«MaremaTuka» XxapakTepu3yrTCs:

I'paxxnanckoe BOCIIUTaHUE:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOM TO3ULUKM OOYYarOIIErocsi KaKk aKTUBHOTO M
OTBETCTBEHHOT'O UJIEHA POCCHUHCKOTO OOIIECTBA, MPEJACTABICHUEM O MaTeMaTHYECKUX
OCHOBaX (P)YHKIIMOHHPOBAHUS PA3IHYHBIX CTPYKTYp, ABICHUU, MPOIEAYP T'PaKIaHCKOTO
obmrecTtBa (BBIOOPHI, OMPOCHI U TMp.), YMEHHUEM B3aHMOJCUCTBOBATH C COIMATHHBIMHU
WHCTUTYTaMHU B COOTBETCTBHUH C MX (PYHKIIUSIMHU U HA3HAYCHHUEM.

[TarproTHYeCcKO€ BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TpakAaHCKOW HJIEHTUYHOCTH, YBAXKEHHS K
MPOIUIOMY W HACTOSIIEMY POCCUUCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JIOCTHKEHUSIM POCCUMCKHMX MAaTEMATUKOB W POCCUHCKONM MAaTEMAaTHYECKOW IIKOJbI, K
WCIIOJIb30BAHMIO ATUX JIOCTHKEHUN B IPYTUX HAyKax, TEXHOJOTHIX, cpepax IKOHOMHUKH.

JyXOBHO-HPaBCTBEHHOTO BOCITUTAHMUS:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapopa; cHPOopMHPOBAHHOCTHIO
HPAaBCTBEHHOTO CO3HAHMS, JTHYECKOTO TIOBEACHHUS, CBSA3AHHOTO C IPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHUN HAyKU U JESITEIbHOCThIO YYEHOI0; OCO3HAHHEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMUMUBOTO OYIyIIEro.

DCTeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYas HJCTETUKY MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7ad, PEHICHUH, PacCyXIEHHUI; BOCIPUUMUYUBOCTHIO K
MaTeMaTUYE€CKHUM acleKTaM pa3IudHbIX BUIOB UCKYCCTBA.

dU3UUYECKOE BOCITUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI MPUMEHSITh MaTeMAaTHUYECKHUE 3HAHUS B WHTEpEcax
3I0pOBOr0 H 0Oe30MmacHOro obpa3a »HW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3/I0POBBIO  (3I0POBOE TMHTaHUE, COAJAHCHUPOBAHHBIM PEXUM 3aHITUH M OTIbIXA,
perynsipHas pu3udeckas akTUBHOCTD); (PU3MUECKOT0 COBEPIICHCTBOBAHMUS, TIPU 3aHATHUSIX
CIIOPTUBHO-03/I0POBUTEIBLHOMN AESTEIbHOCTHIO.

TpynoBoe BoclUTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYIOJIOOUS; HWHTEPECOM K
paznuuHbIM chepam npodeccuoHaTbHOM AESITEIHPHOCTH, CBI3aHHBIM C MAaTEMAaTHKOHN U e
MPUWIOKEHUSIMH, YMEHHEM COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymieil mpodeccuu u
pealn30BbIBaTh COOCTBEHHBIC KMU3HEHHBIC TUIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO K



MaTEeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpPa30BAHHUIO HA TPOTSIKEHUU BCEH KU3HU;
TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYCCKUX 3a/1ad MaTEeMaTHUYECKON
HaIlpaBJIEHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMHUPOBAHHOCTBIO ~ DKOJIOTHYECKOW  KYJIbTYpbl, TIOHUMAaHHEM  BIIMSHUS
COITMATbHO-3KOHOMHYECKHX MPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COITUATBHOM CpeIbl,
OCO3HAHHMEM TJI00AJBLHOTO XapaKTepa »SKOJOTHYECKUX NpoOJieM; OpHEHTAIMell Ha
MPUMEHEHUE MaTeMaTHYCCKUX 3HAHHWM JJis pEelIeHHs 3a1ad B OOJaCTH OKpYKaroIiei
cpenpl, IJIAaHUPOBAHUS TIOCTYIIKOB W OIGHKHM WX BO3MOXKHBIX TOCIEACTBUN IS
OKPYKaroIIEH CPEBI.

[leHHOCTH Hay9HOTO TIO3HAHMSI:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHH S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH U OOIICCTBCHHOW MPAKTUKU, TOHUMAHUEM MaTEMaTHUYECKON HAYKH Kak
chepbl YeIOBEUECKON JEATEILHOCTH, ATANOB €€ Pa3BUTHUS M 3HAYMMOCTH JJISI Pa3BUTHS
[IUBUAJIN3AIAN; OBJIQJICHUEM SI3BIKOM MAaTEMAaTHKH M MaTeMaTHYECKOH KYJIBTYpOH Kak
CPEACTBOM  TIIO3HAHWUS  MHpPA; TOTOBHOCTHIO  OCYIICCTBJIATH  IPOCKTHYIO |
HCCIIEA0BATEIBCKYIO IEITEIbHOCTh MHIUBUIYAJIBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATbBI

MerampenMeTHsle  pe3yabTaTbl OCBOCHHS TPOTPAMMBI  Y4eOHOTO MpeaMera
«Marematrkay» XapakTEepHU3YIOTCS OBJIAJICHUEM YHHUBEPCAIbHBIMU HO3HAGAMETbHLIMU
Oelicmeusimu, YHUBEPCANbHLIMU KOMMYHUKAMUBHLIMU OeUCMEUAMY, YHUBEPCANbHbIMU
pecynsimusHbIMU OeUCMBUIMU.
1) Vuueepcanvuvie noznasamenvhvle Oelicmeus, 0Oecneuusarom @Gopmuposanue
0a308bIX KOCHUMUBHBIX NPOYeCcco8 o0byyarowuxcs (oceoeHue Memooo8 NO3HAHUSL
OKpydHCcaoweco Mupa, npUMeHeHue 102u4ecKux, Ucciedo8ameibCkKux onepayuil, yMeHu
pabomamu ¢ ungopmayueti).
ba3oBrle nornueckue AeUCTBUA:
® BBHIABIATH M XapaKTEPHU30BaTh CYHIECTBEHHBIC TPU3HAKKM MaTEeMAaTHYECKHUX
OOBEKTOB, TOHATHH, OTHOIICHUA MEXKIY TOHATUAMH, (OPMYIHPOBATH
oTpeieICHUS NOHATHUH; YCTaHABIINBATh CYIIECTBEHHBIN pHU3HAK
KiIaccupuKalMKM, OCHOBAHMS JJsi OOOOIIEHUST W CpPaBHEHHS, KPUTEPUHU
MPOBOAMMOTO aHATU3A;

® BOCIPHUHHUMATH, bopmynHupoBaTh u npeoOpa3oBbIBATH CYXKICHHUS:
YTBEPIUTEIbHBIC U OTPUIATEIIbHBIE, CIMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE;

® BBIABIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTHBOPEUYUS B
dakTax, MaHHBIX, HAONIOACHUSIX W YTBEPKICHUSX; MpeiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYNH;

® jiciaTh BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX U
WHAYKTHBHBIX YMO3AKITFOUCHUN, YMO3AKITIOUCHHH 110 aHAJIOTHH;



® TPOBOJNTH CAMOCTOATEIBHO OKA3aTEeIbCTBA MAaTEMAaTHUECKUX YTBEPXKICHHIM
(psiMBIE ¥ OT IPOTHBHOTO), BEICTPAWBATh apTyMEHTAIIHIO, IPUBOIUTH IIPUMEPHI
U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI;

® BbEIOMpaTh cr1oco0 pelieHns yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BbIOMpaTh HaumOoJee MNOAXOAAIMNH € YYETOM CaMOCTOSTENBHO
BbIJICTIEHHBIX KPUTEPUEB).

ba3zoBbie uccienoBaTenbCcKue ACHCTBUS:

® JCIIONIb30BAaTh BOMPOCHI KaK HCCIENOBATEIbCKUNH HWHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BONPOCH, (UKCUPYIOIIME MPOTUBOpPEYHE, MpodseMy,
yCTaHABJIMBATh UCKOMOE U JaHHOE, (OpMHPOBATH THIIOTE3Y, apTyMEHTUPOBATH
CBOIO TTO3UIUIO, MHEHHUE;

® TPOBOJHUTH CAMOCTOATEIHHO CIIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEIOBAHUE T10
YCTaHOBIIEHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa, SBICHUS, MpOIIecca,
BBISIBJICHUIO 3aBHCHUMOCTEN MEXy O0BEKTaMU, IBICHUSMU, MPOIIECCaMU;

® caMOCTOsITeIbHO (OPMYIUPOBATH OO0OOIIEHHS W BBIBOJLI IO pe3yJbTaTaMm
NPOBENEHHOTO HAONIOACHMS, UCCIENOBAaHUs, OIEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 0000IIEHUH;

® T[IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMpPOIEcca, a TaKKe BBIIBUTATH
MPEITOJIOKEHHS O €r0 Pa3BUTHUU B HOBBIX YCIOBUSIX.

PaGota c undopmarueii:

® BBHIABJIATH JeUIUTHl WHPOpPMAIMK, TaHHBIX, HEOOXOMWMBIX IS OTBETa Ha
BOMPOC U JIJISl pEIICHUS 3a/1a4H;

® BBIOMpaTh MHPOPMANUIO W3 HMCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEeMaTH3UPOBATh U HWHTEPIPETUPOBATh MH(POPMAIIUIO PA3IHUYHBIX BUIOB U
dbop™M mpeicTaBICHHUS;

® CTPYKTYpHUpOBaTh WH(GOPMAIMIO, TPEACTABIATH €€ B Ppa3IUYHBIX (opmax,
WUTIOCTPUPOBATH I'paUUeCcKH;

® OlEHUBAaTh HAA&KHOCTh MH(OPMALIMU IO CAMOCTOSTENEHO C(hOPMYITUPOBAHHBIM
KPUTEPHUSIM.

2) Yuusepcanvrvle KOMMYHUKamuegHbvle Oeticmasus, obecneyugarom

chopMuUpoBaHHOCMb COYUATILHBIX HABLIKOE 00YUaAIOUUXCSL.

O61eHue:

® BOCIPHUHHUMATH U (HOPMYIHNPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUSIMH U
HEeNsIMA  OOIIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPA)XKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS MO XOJy PEIICHUS 3aauH,
KOMMEHTHUPOBATH MOJIYYCHHBIN Pe3yIbTaT;

® B Xo/1€ OOCYXIEHHUS 3aJaBaTh BOMPOCHI 1O CYIIECTBY OOCYXIaeMOW TEMBHI,
npoOnemMbl, perraeMoil 3ajayd, BHICKA3bIBaTh WICH, HAIleICHHBbIE Ha TOHMCK
pEIIeHUS; COTOCTABIISATh CBOM CYXKIEHHUS C CYXACHUSMHU IPYTUX YYaCTHHUKOB
nranora, OOHapyXKHBaTh Pa3IMuUe U CXOJCTBO MO3UIUI; B KOPPEKTHOH (hopme
bopMyIHpOBaTh pa3HOTIACHS, CBOU BO3PAKEHHUS;



® [PEJCTaBIATh PE3YyJbTaThl PEIICHUS 3a/Jayd, 3KCIEPHMEHTa, HUCCIIEO0BaHUS,
IPOEKTa; CaMOCTOATEIBHO BBIOMPATh (hOopMaT BBICTYIUIEHUS C YYETOM 3ajady
IPE3eHTAlUN U OCOOCHHOCTEN ayTUTOPHH.

CoTpyAHHYECTBO:

® [IOHMMATh W HCIOJIb30BaTh IMPEUMYIIECTBA KOMAHJIHOM M WHIUMBHUIYaJIbHON
paboTel TpU pelmeHuH Y4YeOHBIX 3a7ady; HPUHUMATh LEJb COBMECTHOU
NESATENBHOCTH, JIAHUPOBATH OPraHU3aLMI0 COBMECTHOM pabOThI, paclpeacsiTh
BUIBl paboOT, JOroBapuBaThCs, OOCYXXIaTh IPOLECC MU pPEe3yiabTaT pPaboOTHI;
0000111aTh MHEHHSI HECKOJIBKUX JIIO/IEH;

® YyYyacTBOBaTh B IPYMNIOBBIX (opMax paboTbl (00CyXkaeHHs, OOMEH MHEHUH,
«MO3rOBbI€ IITYpMbI» M HHBIE); BBIIOJIHATH CBOIO dYacTb pabOThl |
KOOPJAMHUPOBATH CBOM JACUCTBHS C JIPYrUMHU 4YJE€HAMU KOMAaHIbI; OILIEHUBATh
KayecTBO CBOEI0 BKJIaJa B OOIIMI MPOTYKT MO KPUTEPUSIM, CHPOPMYITHPOBAHHBIM
Y4aCTHUKAaMH B3aHMOJAENCTBUS.

3) Vuusepcanvuvie pezynsamuenvie Oeiicmeus, obecneuugaiom opmuposanue

CMBICTI08bIX YCIMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.

CamMoopranuszanusi:

COCTABJIAT ILJIaH, AITOPUTM PELICHUS 3a]Ja4H, BBIOUPATh CIIOCO0 peleHus ¢ y4EToM
UMEIOIIUXCSI  PECypcOoB U  COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaThb U
KOPPEKTUPOBATh BAPUAHTHI pELICHUH ¢ Y4ETOM HOBOW MH(OpMAaIIHH.

CaMOKOHTpOJIB:

® BJIAJIETh HAaBbIKAMH [03HABATENIBbHOM peduieKCHH KaK OCO3HAHMS COBEpIIAeMbIX
NEHUCTBUN U MBICIUTENBHBIX MPOILIECCOB, UX PE3YyJIbTAaTOB; BJIAJETh CIOCOOAMU
CaMOINpPOBEPKH,  CAaMOKOHTpOJII  Ipollecca M pe3yibTara  peUIeHHs
MaTeMaTHUYEeCKOM 3a/1auH;

® TpEIBUJIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh IpPH pEIICHUM 3a/]ayH,
BHOCHUTB KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, IaHHBIX,
HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBAaTh COOTBETCTBHUE pE3YNbTAaTa LEIH U YCIOBUSAM, OOBSCHATH MPUUUHBI
JOCTH>KEHUS WM HEIOCTHKEHHSI Pe3YJIbTaTOB AEATEIbHOCTH, HAXOIUTh OLIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIbTATDI
OcBoenne yueOHOro Kypca «Airedpa M Hayala MaTeMaTHUYECKOTO aHalnM3a» Ha
YPOBHE CpeIHEero o0Iiero oopazoBaHus J0JKHO 00eCeunBaTh JOCTHKEHUE CIIEAYIOLIHX
NPEMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJTIACC

Yucaa v BLIYUCJICHUAA



OnepupoBaTh NOHATUSAMU: PAlMOHAIBHOE U IEUCTBUTEIBHOE YU CII0, OOBIKHOBEHHAS
U JIeCATUYHAs APOOb, MPOLIEHTHI.

BeimonssaTe apudmMernyeckue onepanuu ¢ paldoOHAIBHBIMU M J€HCTBUTEIbHBIMU
YHUCJIAMHU.

BoinonuaTe npuOamkEHHbIE BEIUUCICHUS, HCIIOIb3Ys MPAaBUIIa OKPYIJIEHHUS, AETIaTh
NPUKUAKY U OLICHKY pe3yJIbTaTa BHIYUCICHUN.

OnepupoBaTh MOHATUSAMU: CTENEHb C LIEJBIM IOKa3aTeleM; CTaHJapTHas ¢opma
3allUCH  JCUCTBUTEIBHOIO YHCJIA, KOPEHb HATypaJbHOW CTENEHHW; MHCIIOIb30BaTh
HOIXOASIIYI0 (JOPMY 3alUCU AEHCTBUTENBHBIX YMCEN JJIS PELICHUs] IPAKTUUYECKUX 3a7a4
Y TIPEJICTaBJICHUSI TAHHBIX.

OnepupoBaTh MNOHATHSAMH: CHHYC, KOCHMHYC M TaHI€HC IPOM3BOJBHOIO YIJIA;
UCIOJIb30BATh 3alKCh I[POU3BOJBHOIO YyIja 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKUE
byHKIMY.

YpaBHeHHSI M HEPABEHCTBA

OnepupoBaTh TOHATHSMH: TOXJAECTBO, YypaBHEHHE, HEPABEHCTBO; LEJOE,
palMoOHaJIbHOE, HWPPALMOHAIBHOE YpPAaBHEHHME, HEPABEHCTBO; TPUIOHOMETPHUUYECKOE
YPaBHEHUE;

BeinmonHATe mpeoOpa3oBaHUsT TPUTOHOMETPUYECKMX BBIPDAKEHWM U pelarh
TPUTOHOMETPUYECKUE YPABHEHUS.

BeimonuaTe mnpeoOpa3oBaHus LEJbIX, PAUMOHAIBHBIX M  HMPPalMOHAJIBHBIX
BBIPAKEHUH M peliaTh OCHOBHBIE THUIIBI LENbIX, PALMOHAIBHBIX W HPPALHOHATBHBIX
YPaBHEHMI U HEPaBEHCTB.

[IpuMeHsTh ypaBHEHHS MU HEpAaBEHCTBA JUIsl PEIICHHUS MaTeMaTHYEeCKUX 3aj1ad U
3a/1a4 U3 pa3InYHbIX 00IacTel HAYKU U peabHOU KU3HH.

MonenupoBath peaibHble CUTYallMM Ha S3bIKE aareOpbl, COCTaBIATh BBIPAXKEHUS,
yYpaBHEHMsI, HEPABEHCTBA MO YCIOBHUIO 3aJayM, UCCIIEN0BaTh MOCTPOEHHBIE MOJEIH C
UCTOJIb30BAHKUEM amIapaTa ajareopsl.

DOyHKIUM U TPaPUKH

OnepupoBaTh MOHATUAMU: (QYHKIUSA, cMOcOObl 3anaHus (QYHKUUHU, O00JIACTh
OTIpEJICJICHUS. U MHOXKECTBO 3HAYCHHH (QyHKIMH, rpaduk (PyHKIHH, B3aUMHO OOpaTHbBIE
byHKIMY.

OnepupoBaTh MOHATUAMU: YETHOCTh M HEYETHOCTh (YHKUMHU, HYIH (YHKIHH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaguku GyHKUUN U1 pEIICHUs] YpaBHEHUH.

Ctpouthb M uuTaTh TpaduKud JIHUHEWHOW (QYHKIMH, KBaIpaTHUYHOW (QyHKIUH,
CTETIEHHOW (DYHKIIUU C LIEJTBIM ITOKa3aTeJIeM.

Hcnonb3oBath rpaduku QyHKIMHA 7151 MCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEN
NpU pEIIeHUH 3aa4 M3 IPYTUX Y4eOHBIX MPEAMETOB U PEaIbHOM KM3HH; BBIPAXaTb
dbopMynamMu 3aBUCUMOCTH MEXKY BeIMYMHAMMU.

Havaja MmaTeMaTH4ecKOro aHajim3a



OnepupoBaTh  TMOHSATHUSMHU:  TOCIEAOBATEIBLHOCTh,  apudmeTnueckas U
TeOMETPUIECKasi IPOTPECCHH.

OnepupoBaTh MOHATHIME: OCCKOHEYHO YOBIBAIOIIAsI TEOMETPHUYECKAs TPOTPeccus,
cymMMa OECKOHEUYHO YOBIBAIOIICH reOMEeTPUUYECKON TPOTPECCHUHU.

3amaBaTh MOCIIEIOBATEIHHOCTH PA3IMYHBIMU CIIOCO0AMHU.

Hcnonp30oBaTh CBOWCTBA TMOCJCIOBATSILHOCTEH W MPOTPECCHHA IS PEIICHHS
peanbHBIX 33/1a4 MPUKIATHOTO XapaKTepa.

MHo:kecTBa U JJOTHKA

OnepupoBaTh MOHATUSIMHU: MHOXKECTBO, OTICPAIlUU HAJl MHOXKECTBAMHU.

Hcrnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i ONUCAaHUS pPeabHBIX
NIPOIIECCOB U SIBIICHUH, IIPH PEIICHUH 3a/1a4 U3 IPYTHX YYCOHBIX TPEIMETOB.

OnepupoBaTh NOHATUSIMU: OMPECICHUE, TEOPEMA, CIEICTBUE, TOKA3aTEIbCTBO.

11 KIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh MOHATUSMHU: HATypaJbHOE, LIEJIO€ YUCIIO; MCIOJIb30BAaTh NPU3HAKU
JEIUMOCTH LEJIBbIX YHCEJN, Pa3JIOKECHHWE YMCIIA HA MPOCThIE MHOXKUTEIM JUIsl PELICHUS
3a1ad.

OrnepupoBaTh IMOHATHUEM: CTENIEHD C PALMOHAIBHBIM OKA3aTEIIEM.

OnepupoBaTh MOHATHSAMHU: JoOrapugm uHcia, AECITHUYHbIE M HaTypalbHbIE
Jorapu@Mel.

YpaBHeHUs] U HEPABEHCTBA

[TpuMmeHsTh CBOWMCTBA CTENMEHH ISl MPeoOpa3oBaHUs BBIPAKECHHI;, ONEPUPOBATH
MOHATUSAMM: II0KA3aTEIbHOE YPAaBHEHHE U HEPABEHCTBO; PEIIATb OCHOBHBIC THIIbI
MIOKa3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BrImonHsaTh peoOpazoBaHus BIPAXKEHUH, COAEPIKALINX JIOTaprU(pMbl; OIIEPUPOBAThH
HNOHATUSAMU: JIOTAPU(PMHUUECKOE YPAaBHEHHE W HEPABEHCTBO; PEIIaTh OCHOBHBIC THIIBI
Jorapu@MUUECKUX YpaBHEHUI U HEPABEHCTB.

Haxonuts pemenns npoCTeNnX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CHUCTEMA JIMHEWHBIX YPaBHEHHW M €€ pEIICHHUE;
HCIIO0JIB30BATh CUCTEMY JINHEWHBIX YPaBHEHUH JUIsl PELICHUS IPAKTUYECKUX 3a/1a4.

Haxomute pemieHuss npoOCTEUINMX CHUCTEM M COBOKYIIHOCTEM pPalMOHAJIBHBIX
YPaBHEHUW U HEPABEHCTB.

MogenupoBaTe peanbHbIe CHUTYyallMd Ha S3bIKE ajareOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U CHUCTEMBI 110 YCIIOBHMIO 3a/1a4d, MCCIEAOBATh ITOCTPOCHHBIE
MOJIETIU C UCTIOIb30BAaHUEM ammapara aiareopsl.

DyHKuuM U rpapuxku

OnepupoBaTh MOHATUAMHU: NepHoauYecKas QyHKIUS, MPOMEXKYTKH MOHOTOHHOCTH
GyHKIUU, TOYKU IKCTpeMyMa (DyHKIHUU, HAauOOJIbIllee 1 HaUMEHbLIee 3HaUeHHs PYHKIUU
Ha MPOMEXYTKE; UCIIOIB30BaTh UX JIJIsl HCCIeN0BaHMs (PYHKINH, 3alaHHON IpaduKoM.



OnepupoBaTh TOHATHUAMHU: TpadUKH TOKA3aTEIBHOM, JIOTAPU(PMHUUECKOH U
TPUTOHOMETPUYECKUX (YHKUMN; H300pakaTb MX Ha KOOPAMHATHOW IUIOCKOCTH U
MCII0JIB30BATh JUIsl pEUICHUS] YPaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM IUIOCKOCTU TpaduKH JIUHEHHBIX YpPaBHEHHH H
MCIIOJIb30BATh UX JJISl PEILIEHUSI CUCTEMBI TUHEHHBIX YPABHEHUN.

Hcnonb3oBarh rpaduku GyHKUUN A7 MCCAEA0BaHUS MPOLIECCOB M 3aBUCUMOCTEH
U3 IPYTUX y4€OHBIX AUCIUILINH.

Havyana MmaTemMaTH4ecKoro aHajimsa

OnepupoBaTh MOHATUSMM: HeENpepbiBHAs (QyHKIUSA; MpoU3BOAHAS (DYHKIUH;
UCIIOJIb30BATh FEOMETPUUECKUI U (PU3NYECKUI CMBICIT IIPOU3BOJHON JUIsl pELIeHUS 3aau.

HaxoauTe mnpou3BOJHBIE 3JEMEHTapHbIX (YHKUWN, BBIYUCIATH HPOU3BOIHBIE
CYMMBI, IPOU3BEIECHHUS, YACTHOTO (DYHKIIHUM.

Hcnonb30BaTh MPOU3BOAHYIO AJI UCCIENOBAaHUS (YHKIUUM Ha MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSATH PE3yJIbTaThl UCCIEI0BAaHU K IIOCTPOSHUIO IPa(hUKOB.

Hcnonb30BaTh MNPOU3BOAHYIO JJIs HAXOXKJAECHHUS HAWIYYIIEro pelIeHus B
IPUKIJIAIHBIX, B TOM YUCIIE COUAIBHO-I)KOHOMMUYECKHX, 3a7a4ax.

OnepupoBaTh NOHATHAMHU: IEPBOOOpa3Has U HHTETPaJl; IOHUMATh FeOMETPUIECKHM
U GU3HYECKUN CMBICIT HHTErpaa.

Haxonute mnepBooOpa3Hble 3J€MEHTApHBIX (YHKIUM; BBIYMCIATH HHTErpal o
dbopmyne HeroTona—JleiOnuia.

Pemars mnpukiagHele 3aaud, B TOM YHCIE COIMAIbHO-?)KOHOMHYECKOTO U
¢u3nyecKoro xapakrepa, CpeACTBAMU MaTeMAaTUYECKOIO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMmabl

[ToBTOpEeHne MaTepuana,
U3Y4EHHOro B 7-9 Kiaccax.

MHoxecTBa paiuOHAJIbHBIX U
ﬂeﬁCTBHTeHLHbIX YHUCCII.
PammonansHbie YpaBHCHU U
HCPABCHCTBA

Oynkiun u rpaduku. CTeneHp
C LICJIBIM IIOKa3aTelIeM

ApudmeTrnaeckuii KOpeHb N—
oM crenenu. MppanuoHaibHbie
ypaBHEHUS U HEPABEHCTBA
®opMyIIbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEHUS
[TocnenoBarenbHOCTH U
MPOrpeccuun

[ToBTOpenue, 0600IIEHNE,
cUCTEMaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

Bcero

13

16

21

68

KoaunuecTBO 4acoB

KonTpoabHbl
e padoThl

1

IIpakTH4eckue
padoThI

dyeKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

https://www.yaklass.ru/p/algebra#tprogram-10-klass

https://www.yaklass.ru/p/algebra#tprogram-10-klass

https://www.yaklass.ru/p/algebra#program-10-klass

https://www.yaklass.ru/p/algebra#program-10-klass

https://www.yaklass.ru/p/algebra#tprogram-10-klass

https://ege.fipi.ru/bank/index.php?proj=E040A72A1
A3DABA14C90C97EOBGEE7DC



https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://www.yaklass.ru/p/algebra#program-10-klass
https://www.yaklass.ru/p/algebra#program-10-klass
https://www.yaklass.ru/p/algebra#program-10-klass
https://www.yaklass.ru/p/algebra#program-10-klass
https://www.yaklass.ru/p/algebra#program-10-klass
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC

11 KJIACC

Ne HaumenoBaHue pa3jiesioB u
n/n TeM NMPOrpaMMbl

Crenens ¢ pallMOHAIbHBIM
nokasareneM. [lokazaTenbHas
¢byukuus. [TokazaTenbHble
YpaBHEHUS U HEPABEHCTBA

Jlorapudmuueckas GyHKIIHUSA.
Jlorapudmuueckue ypaBHECHUS U
HEPaBEHCTBA

Tpuronomerpuueckne GyHKIUU
U uX rpaduku.
Tpuronomerpuueckue
HEpaBEHCTBA

[IponsBoaHas. [Ipumenenne
MIPOU3BOAHOMN

WHuTerpan n ero npuMeHeHus

CucreMsl ypaBHeHUH
HarypanbHble 1 11enble yncia

[ToBTOpenue, 06001IIEHNE,
cHUCTeEMaTH3alMs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

Bcero

14

14

10

23

10
12

12

102

KoaunuyecTBO 4acoB

KoHTpo/bHBI IIpakTH4eckue
e padoThlI padoThI

10 0

dueKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

https://www.yaklass.ru/p/algebra#program-11-klass

https://www.yaklass.ru/p/algebra#program-11-klass

https://www.yaklass.ru/p/algebra#tprogram-11-klass

https://www.yaklass.ru/p/algebra#tprogram-11-klass

https://www.yaklass.ru/p/algebra#program-11-klass

https://www.yaklass.ru/p/algebra#tprogram-11-klass

https://eqge.fipi.ru/bank/index.php?proj=E040A72A

1A3DABA14C90C97EOBGEE7DC

https://eqge.fipi.ru/bank/index.php?proj=E040A72A

1A3DABA14C90C97EOBGEE7DC



https://www.yaklass.ru/p/algebra#program-11-klass
https://www.yaklass.ru/p/algebra#program-11-klass
https://www.yaklass.ru/p/algebra#program-11-klass
https://www.yaklass.ru/p/algebra#program-11-klass
https://www.yaklass.ru/p/algebra#program-11-klass
https://www.yaklass.ru/p/algebra#program-11-klass
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC

HOYPOYHOE INIVIAHUPOBAHUE

A W0 DN

10 KJIACC

Tema ypoka

[ToBTOpEHME M3yueHHOTO B 7-9 Kiaccax
IToBTOpEHME U3yueHHOro B 7-9 Kaccax
[ToBTOpEeHne u3yyeHHoro B 7-9 kinaccax
BxoaHo# KOHTPOJIb

MHOX€eCTBO, OIlepanuy HaJ MHOKECTBAMM.
Huarpammsl Diinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT0 anmnapara Jyist
OIMCAaHUs PEAIBHBIX IPOLIECCOB U SIBICHUM,
IIPU PELICHUH 33/1a4 U3 JPYTUuX yu4eOHbIX
npeaMeToB. OnpeneneHue, Teopema,
CJIEJICTBHE, 10KA3aTEIbCTBO.

Panmonaneshbie uncna. OOBIKHOBEHHBIC U
JECSITUYHBIC IPOOU, TTPOLIEHTHI, 0ECKOHEUHbIE
MepHOANYEcKHe Ipoou

Apudmerrueckue onepanum ¢
paloHaIbHBIMU YHCIIAMU, Ipe00pa30BaHMs
YU CJIOBBIX BI)Ipa)KeHI/Iﬁ

[Tpumenenue npoGeit ¥ NPOLEHTOB IS
pelIeHNs IPUKIAIHBIX 3a7a4 U3 pa3INdHbIX
OTpacieil 3HaHUW U peanbHON KU3HU
[Tpumenenue apoOeit ¥ NPOLEHTOB ISt

peLIeHus IPUKIAAHBIX 3314 U3 Pa3IUYHbIX
OTpacjeil 3HaHUW U pealbHOU KU3HU

KoanuecTBo 4acoB

Bcero

1
1
1
1

KoHTpobHBI
e padoThl

JuaexkTpoHHble (HU(pOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl



n/n

10

11

12

13

14
15
16

17

18

19

20

21

Tema ypoka

HelictBuTenbHble yncia. PalimoHanbHbIe U
UppalMOHATIbHBIC YKCIIa
Apudmernueckre onepanum ¢
JNENUCTBUTENLHBIMU YU CIIAMU
[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKpYTJICHUS, IPUKUIKA U OIICHKA PE3yJIbTaTa
BBIYMCIICHUI

ToxnaecTBa U TOXKAECCTBEHHbBIE
npeoOpazoBaHUs

YpaBHEHHE, KOPEHb YPaBHEHUS
HepaBeHcTBo, peliieHre HepaBEHCTBA
Merton nHTEpBaANIOB

Pemenue nensix 1 [poOHO-PaIMOHATBHBIX

YpPaBHEHUI U HEPABEHCTB

KonTtpoabsHnas padora no reme
"MHOXecTBA PALIHOHATBHBIX H
AEHCTBUTEJIBHBIX Yucel. PannonajibHbie
YPABHEHHS H HEPABEHCTB'

OyHKIMSI, CIOCOOBI 3aJaHUST (PYHKITHH.
B3aumuo oOpartHbie GyHKIMN

I'paduk pyakmuu. ObmacTs onpeneneHus u
MHO>K€CTBO 3HaueHUu pyHKuuu. Hynu
¢bynaknuu. [IpoMexyTKH 3HAKOTTOCTOSIHCTBA

YérHble 1 HeUETHBIE (PYHKIIUU

KoauuecTBO 4acoB

Bcero

KonTpoabHbI
e padoThl

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl



n/n

22

23

24

25

26

27

28

29

30

31

32

Tema ypoka

CreneHs ¢ LESJIBIM ITIOKAa3aTCJICEM. CTaH,I[apTHaSI
(bopMa 3alucu HeﬁCTBHTeHBHOFO qucia

Hcnonp3oBanue nmoaxossmeii popmel 3anucu
JNEHUCTBUTENBHBIX YUCEN JUISl PEIICHUS
MPAKTUYECKHX 3a/1a4 U IpeICTaBICHUS
JAHHBIX

Crenennast GyHKIUS C HATYPAIBHBIM H
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk
ApudmeTnueckuii KOpeHb HaTypaabHOU
CTEIIEHU

CaoiicTBa apu(hMETHIECKOTO KOPHS
HaTypaJIbHOM CTENEHU

CgoiicTBa apuPMETHIECKOTO KOPHS
HaTypaJIbHON CTENECHU

JlelicTBus ¢ apuMeTHUEeCKUMU KOPHIMU N—
O} CTEeNeHU

JleiicTBus ¢ apu(pMETHUECKUMU KOPHIMH N—
O} CTEeNeHU

JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—
Ol cTeneHn

JlevicTBus ¢ apu(MEeTHUECKUMHU KOPHIMH N—
O} CTENeHU

Pemenue nppanroHaabHbIX YPaBHEHUN U
HEPABEHCTB

KoauuecTBO 4acoB

Bcero

KonTpoabHbI
e padoThl

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl



n/n

33

34

35

36
37

38

39

40

41

42

43

Tema ypoka

Pemenne uppannoHalibHbIX YpaBHEHUN U
HEPaBEHCTB

Pemenue nppanroHanbHbIX YpaBHEHUN U
HEPABEHCTB

IIpuMmeHeHrne HppalMOHATILHBIX YPaBHEHUH U
HEPABEHCTB K PELICHUIO MATEMaTUYECKUX
3aJ1a4 U 3a]1a4 U3 pazIM4HbIX 00JacTel HayKu
U peaJbHOU KU3HU

CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
CaoiicTBa u rpaduk KOpHS N-0if CTETIeHN
KonTposabHasi padora no reme
"Apudmernyeckuii KOpeHb N—0i CTeNeHH.
HppauuonajbHble ypaBHEeHUS U
HepaBeHcTBa'"

CuHyC, KOCUHYC U TaHT€HC YHCIIOBOTIO
apryMeHTa

CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOTO
apryMeHra

ApKcuHyC, apKKOCHHYC U apKTaHI'€HC
YHUCJIOBOI'O apryMEeHTa

ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YKCJIOBOIO apryMeHTa

Tpuronomerpuyeckasi OKpy>XKHOCTb,
oIpeJieIeHue TPUTOHOMETPUUYECKUX (QYHKIUN
YHCIIOBOTO apryMeHTa

KoauuecTBO 4acoB

Bcero

KonTpoabHbI
e padoThl

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl



n/n

44

45
46
47
48

49

50

51

52

53

54
55
56
57
58

59

Tema ypoka

Tpuronomerpuyeckasi OKpy>KHOCTb,

orpesieNIeHue TPUTOHOMETPUUECKUX (QYHKIIUH

YHUCJIOBOI'O apryMEHTa
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
OcHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
OcHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI

[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAYKEHU I

[IpeoOpa3oBaHre TPUTOHOMETPUICCKUX
BBIPAKCHUI

IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

[TpeobpazoBaHre TPUTOHOMETPUUECKUX
BBIPAKECHUI

KonTtpoabHnas pabora no reme
"Tpuronomerpudeckue popmyian'

Pelrenne TpUroHOMETPUYECKUX YPaBHEHUM
Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN
PemreHne TpUroHOMETPUYECKUX YPaBHEHUU
Pemrenne TpuroHoMeTpu4EeCKUX ypaBHEHUN
PemreHne TpUroHOMETPUYECKUX YPaBHEHUU

[IpuMeHeHne TPUTOHOMETPUYECKUX
YPaBHEHUH U HEPABEHCTB K PELICHUIO

KoauuecTBO 4acoB

Bcero

[EEN

L e T e =

N T e

KonTpoabHbI
e padoThl

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl



n/n

60

61

62

63

64

65

66

67

68

KoauuecTBO 4acoB

Tema ypoka KonTpoabHbI
Bcero
e padoThl

MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3
pa3nuYHbBIX 00JaCTel HayKu U pealbHON
KU3ZHU

KounrpoabHas paéora no reme
"Tpuronomerpuyeckue ypapHenus"

IlocnemoBaTeabHOCTH, CIOCOOBI 3aJaHHUs
HOCJIeI0BaTEILHOCTEN. MOHOTOHHBIE 1
OCJIEJ0BAaTEIILHOCTH

Apudmerndeckas ¥ reoMeTpuIecKas
nporpeccuu. Mcnonb30BaHUE POTPECCUU TSI
pelICHU PCAJIbHBIX 3aaa4 IIPHUKIIaAHOTO
Xapaxkrepa

beckoneuHo yObIBaromiasi reoMeTpruiecKast
nporpeccusi. Cymma O€CKOHEUHO yObIBaroIIen 1
reOMEeTPUUYECKOI Mporpeccuu

@opMyia CII0KHBIX IIPOLIEHTOB 1
Hcnons30BaHue MPOTPECCHHU ISl PEIICHUS 1

peaNbHBIX 3a/a4 MPHUKIAJHOTO XapaKTepa.

O06o0011eHne, cucTeMaTu3alus 3HaHU| 3a Kypc

anreOpbl M Havall MATEMAaTUYECKOTO aHaIIn3a 1

10 xnacca

Hrorosasi kKoHTpoJIbHaAsI padoTa 1 1
O06o0011eHne, cucTeMaTu3aus 3HaHUK 3a Kypc

anreOphl ¥ HaYaJl MATEMAaTHYECKOTO aHAIN3a 1

10 xnacca

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl



KosnuecTBo yacos DJIeKTpoHHbIe (LM (ppoBbIE)

Ne
Tema ypoka KOHTPOJIbHBI o0pa3oBaTe/ibHbIE PeCypchbl
n/n Bcero
e padoThl

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6



11 KJIACC

. Tema ypoka

CreneHb ¢ paliOHAILHBIM ITOKA3aTeIeM
CBoiicTBa cTeeHA

[Ipeobpa3oBaHue BbIpa)eHH, COIEepPIKALIIX
paloHaIbHbIe CTEICHH

[IpeoOpazoBaHue BEIPAKCHHH, COIEPIKALTIX
panrOHAIbHBIC CTCIICHH

[IpeoOpazoBaHue BEIPpAKCHHH, COIEPIKALTUX
palluOHAJIbHBIC CTCIICHU

IToxa3aTennHbIe YpaBHCHU U HECPABCHCTBA
Iloka3zaTennHBIC YpaBHCHUA U HCPABCHCTBA

IlokazaTenbHBIC YpaBHCHUA U HEPABCHCTBA

© 00 N O

[TokazarenbHble ypaBHEHUS! M HEPABEHCTBA
10 IToka3zaTenbHble YpaBHEHUS U HEPABEHCTBA

Oynkuus. [lepuoauueckue GyHKINU.
ITpomexyTKM MOHOTOHHOCTH (PYHKIIHH.

11 MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
HauOonbiiee n HaumeHblee 3HaYeHUE QYHKIIUN
Ha TIPOMEXKYTKE.

12 [TokazarenbHast pyHK1MS, €€ cBOWCTBA U TpaduK

Hcnons3zoBanne rpadukoB PyHKITUN IS
13 HCCTIEIOBAHMS TIPOLIECCOB U 3aBUCUMOCTEH,
KOTOPBI€ BOZHUKAIOT MPHU PEIICHUH 3a/1a4 U3

IPYTUX y4eOHBIX MPEIMETOB U peaIbHOM JKU3HH.

KoanuecTBo 4acoB

Bcero

N

KoHnTpoJubHbie
padoThI

dueKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl



n/n

14

15
16

17

18

19

20

21
22
23
24

25

26

27

Tema ypoka

KonTpoabHas padora no teme "Crenennb ¢
pauMoHaJbLHBIM Noka3aresieM. [lokazarenbHas
¢yuxkuus. [lokasaTejbHble yPABHEHUS U
HepaBeHCTBA'"

Jlorapudm yucna
JlecsiTHUHBIC U HATYPAJBLHBIC JTOTAPH(PMBI

[IpeoOpa3oBaHue BhIpaKCHUMN, COACPIKAIINX
Jorapudmpl

[IpeoOpazoBaHue BEIPpAKCHHH, COIEPIKALTUX
Jorapu@msl

[IpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX
Jorapu@msl

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX
sorapupmbl

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
Jlorapudmuueckue ypaBHEHHs 1 HEpaBEeHCTBA
Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
Jlorapudmuueckue ypaBHEHHs 1 HEpaBEeHCTBA
Jlorapudmuueckas GpyHKIus, €€ CBONCTBA U
rpaduk

Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA U
rpaduk

Hcnonb3oBanue rpagukoB GyHKIMN 715
HCCIIEA0BAHMS IIPOLIECCOB U 3aBUCUMOCTEM,

KoauuecTBO 4acoB

Bcero

[ S SN SN

KonTposbHbie
padoThI

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/ibHbIE pecypChl



n/n

28

29

30

31

32

33
34
35
36

37

38

39

Tema ypoka

KOTOpBIE BOHUKAIOT NP PEUICHUH 3a/1a4 U3
IPYTUX y4eOHBIX MPEIMETOB U PEaIbHOM JKU3HH.

KonrtponsHas padora o teme «Jlorapudmuueckas
G YHKITIS

Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA U
rpaduxu

Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpadguku

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U
rpaduxu

Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

[TpumMepb! TPUTOHOMETPUUECKUX HEPABEHCTB
[TpumMepbI TPUTOHOMETPHUYECKUX HEPABEHCTB
[TpumMepb! TPUTOHOMETPUUECKUX HEPABEHCTB
[TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB

Hcnonb3oBanue rpagukoB GyHKIMN 715
UCCJIEIOBaHMs POLIECCOB U 3aBUCUMOCTEN,
KOTOpBIE BOHUKAIOT IPU PEUICHUHM 3a/1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB U PeaIbHOM JKHU3HH.

Konrtpoabnas pabora no reme
"Tpuronomerpuyeckue GyHKINH U UX rpadukm.
Tpuronomerpnuyeckne HepapeHcTsa'"

HenpepriBable GyHKIIUN

KoauuecTBO 4acoB

Bcero

N

KonTposbHbie
padoThI

1

1

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/ibHbIE pecypChl



n/n

40
41
42
43

44

45

46
47

48

49

50

51

52

53

54

Tema ypoka

Meroa MHTEpBAJIOB IS pEIICHNS] HEPABEHCTB
MeTtoa HHTEpBAJIOB /1JIs pEIICHUS] HEPABEHCTB
[TpousBoxnas GpyHKuMM
[TpousBonnas GyHKIUU

I'eomerpuueckuii 1 GU3NIECKUI CMBICT
MPOU3BOIHOMN

I'eomerprueckuii 1 GU3NIECKUNA CMBICIT
MPOU3BOIHOM

[Tpon3BoaHBIC HIIEMEHTAPHBIX (QYHKINH

[Ipou3BoIHBIEC AIEMEHTAPHBIX (PYHKIINUN

[Ipon3BoaHast CyMMBl, IPOU3BEIECHHUS, YACTHOTO

byHKIMIA

HpOI/ISBOI[HaH CYMMBI, MPOU3BCACHUS, HACTHOT'O

byHKIUH

[Ipon3BoaHast CyMMBI, TPOU3BEICHHUS, YACTHOTO

byHKIUH

KonTtpoabHas pabora no reme
"In¢pdepenuupoanue"

[TpuMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO
(GyHKIMNA HAa MOHOTOHHOCTB U 9KCTPEMYMBI
[TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO
(GyHKIMH HAa MOHOTOHHOCTB U 9KCTPEMYMBI
[TpumeHeHre TPOM3BOTHON K UCCIIETOBAHHIO
GbyHKINH HAa MOHOTOHHOCTH M 9KCTPEMYMBI

KoauuecTBO 4acoB

Bcero

N e T

KonTposbHbie
padoThI

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/ibHbIE pecypChl



n/n

55

56

57

58

59

60

61

62
63

64

65

66

Tema ypoka

[IpumeHneHne MpoOU3BOIHON K UCCIIEI0BAHUIO
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

Haxoxxnenne HanOOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs1 QYHKINUU HAa OTPE3KE

HaxoxxaeHune HanOobIIero 1 HAMMEHbIIETO
3Ha4YeHUs1 (YyHKIUU HAa OTPE3KE

HaxoxneHnue HauOOIBIIEr0 1 HAUMEHBILIETO
3HAa4YCHUA (1)YHKI_II/II/I Ha OTPEC3KE

Haxoxzaenne HaubobIIero 1 HAMMEHBILETO
3Ha4YeHUs1 QYHKIUU HAa OTPE3KE

HpI/IMeHeHI/Ie HpOHSBOI{HOﬁ JJIA HaXOXKACHUA

HaWJIy4dlIero pCuICHUA B IPUKIIAJHBIX 3aJa4aXx,
AJIg OMpPEACIICHUS CKOPOCTH Iponecca, 3aJaHHOro

dbopmymoit uiu rpagukom

KonTtpoabsnas pa6ora no reme KonrpoabHasn
pa6ora o teme "'IIpumMeHenne Npou3BoIHON"

[TepBoobOpaznas. Tabnuia nepBooOpa3HbIX

IlepBooOpaznast. Tabnuma nepBooOpa3HbIX

WuTerpan, reoMeTpruuecKkuil 1 (GU3NIECKU CMBICI

HHTCTpajia

WuTerpan, reomerpuyeckuii 1 GU3NYECKUN CMBICIT

WHTETpasa

WuTterpan, reoMeTpruuecKuil 1 GU3NYECKUid CMBICI

HHTETpajia

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/ibHbIE pecypChl



n/n

67

68

69

70

71
72
73

74

75

76

77

78

Tema ypoka

Brruncnenune uaTerpaia no Gopmyie
Herorona—Jleitbauna

Brruncnenue uaterpana mo gpopmyiie
Herorona—IJlelibauna

Beruucnenue nnterpana no gopmyine
Herorona—IJleitOHuna

Beruucnenue nnuterpana mno gpopmyine
Herorona—Jleitbauna

KonTpouabnas pa6ora no teme "Unrerpan”
Cucrembl TUHEHHBIX YpaBHEHUN

CucreMbl TMHENHBIX YpaBHEHUN

Pemenne npukiaaHbIX 3a1a4 ¢ TOMOIIBIO CUCTEMBbI
JIMHEUHBIX YPaBHEHUN

Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO CUCTEMBbI
JIMHEUHBIX YPaBHEHUN

CucreMbl ¥ COBOKYITHOCTH LENbIX, PAIIMOHAIBHBIX,

HMPPALMOHAIIBHBIX, TI0KA3aTEIIbHBIX,
Jorapu(MHUUECKUX ypaBHEHUHN U HEPaBEHCTB

CucreMpl 1 COBOKYITHOCTH LIENBIX, PAIIMOHAJIBHBIX,
HMPPALMOHAIIBHBIX, T0KA3aTEIbHBIX,
Jorapu(MUYECKUX ypaBHEHUHN U HEPaBEHCTB

CucreMsbl 1 COBOKYITHOCTH LIENBIX, PAIIMOHAJIBHBIX,
UppaloHaIbHBIX, TOKAa3aTeIbHbIX,
norapu(pMHUUECKUX YpaBHEHUH U HEPABEHCTB

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/ibHbIE pecypChl



n/n

79

80

81

82

83

84

85

86

87
88
89
90

91

Tema ypoka

CucreMbl U COBOKYITHOCTH ENbIX, PAIIMOHAIBHBIX,
UppalMOHATIBHBIX, TOKA3aTEIbHBIX,
Jorapu(MUUECKUX ypaBHEHUI U HEPABEHCTB

Hcnonp3oBanue rpadukoB GyHKIMN IS peIIeHUs
YpaBHEHHIA ¥ CUCTEM

Hcnonp3oBanne rpadukoB GyHKIHNA IS pEIICHUS
YPaBHEHUU U CUCTEM

HpI/IMeHeHI/Ie ypaBHeHHfI, CUCTCM U HCPABCHCTB K
PCUICHUIO MATCMATHYCCKHUX 3a/1a4 U 3a1a4 U3
Pa3JIMIHBIX obnacrei HAayKHU U peaﬂBHOﬁ KHN3HU

KounrtpoJabHnas padora no teme "Cucremsl
ypaBHeHuit"

HarypanbHble 1 1ienbie yucia B 3aga4ax U3
peanbHON KU3HU

HarypaneHble 1 nenble yucna B 3aga4ax U3
peanbHON KU3HU

HarypanbHble 1 1ienbie yncia B 3aga4ax u3
peanbHON KU3HU

HpI/ISHaKI/I JACIIMMOCTH IICJIBIX YHUCEII
[Ipu3Haku JeNMMOCTH LETBIX YUCEN
HpI/ISHaKI/I JACIIMMOCTH IICJIBIX YUCEI
KourpoJabsHnas padora no teme "Lesabie uncaa"

[ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AT
3HaHUU. Y paBHEHUS

KoauuecTBO 4acoB

Bcero

L = S S SN

KonTposbHbie
padoThI

1

1

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/ibHbIE pecypChl



n/n

92

93

94

95

96

97

98

99

100

101

102

Tema ypoka

[ToBTOpenue, 060061IeHNE, cCUCTeMaTH3alus
3HAHUU. Y paBHEHUS

[ToBTrOopenue, 00001IEHNE, CUCTEMATH3AIS
3HaHUU. YpaBHEHUA

[ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3alus
3HaHui. HepaBeHcTBa

[ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3alUs
3Hanuii. HepaBeHcraa

[ToBTOpenue, 0000IIeHNE, CHCTEMATH3AIIHS
3HaHul. CucTemMbl ypaBHEHUN

[ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3alus
3HaHul. CucTemMbl ypaBHEHUN

[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHul. OyHKIUH

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HaHui. OyHKIMH

Hrorosasi kKoHTpOJIbHAsSI padoTa
O060061eHne, cucTeMaTu3alus 3HaHU| 3a Kype
anreOpsl ¥ HA4YaJ MaTeMaTuyeckoro ananuza 10-11
KJIaCCOB

O60061eHne, cucTeMaTH3alus 3HaHU| 3a Kype
anreOpsl M HaYaJl MaTeMaTrdeckoro anammsa 10-11
KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

102

KonTposbHbie
padoThI

1

9

DJIeKTpOHHbIe (LM (POBHIe)
o0pa3oBaTe/ibHbIE pecypChl



YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MMPOIIECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI JIJI51 YHEHUKA
Mep3nsak A.I'., Homuposckuii I.A., Ilonsaxos B.M./ Ilox pexn. [Toponsckoro B.E.;
Maremaruka. Anrebpa U Hadaia MaTeMaTH4decKoro aHanuza. 10 kimacce. Y4eOHUK.
ba30BbI1 ypOBEHB;

Mepsnsk A.I'., Homuposckuii [[.A., ITonsikoB B.M./ ITox pex. [logonsckoro B.E.;
Maremaruka. Anrebpa u Hadama MaTeMaTH4yeckoro anaimsa. 11 kmacc. YueOHUK.
ba30BbI1 ypOBEHB;

METOAUYECKUE MATEPUAJIbI VIS YYUTEJIA

MaremaTtuka: anredpa v Hayajla MaTEMaTHYECKOTO aHallu3a, reoMeTpusi. Anredpa u
Hayvajia MaTeMaTH4ecKoro aHanu3a. ba3oBbsiil ypoBeHs: 10 Kiiacc: MeToanuecKoe
nocobue. /byuko E.B., Mep3nsakA.l'., Homuposckuit/[.A., [lonouckuiiB.b.,u ap.—
M.:Bentana-I'pad;

MaremaTuka: anredpa v Hayajia MaTeMaTHYeCKOT0 aHallnu3a, reoMeTpus. Anredpa u
Hayajla MaTEMaTHYECKOr0 aHaiau3a, ba3oBblid ypoBeHb : 11 Kiacc: METOAMYECKOE
nocobue. / byuko E.B., Mepansk A. I'., Homuposckuit /1. A., [Tonouckuii B. b., u ap. —
M.: Benrana-I'pad;

MartemaTtuka: anredpa v Hayajla MAaTEMaTHYECKOTO aHalu3a, reoMeTpusi. Anredpa u
Havajla MaTeMaTHUYeCKOTO aHajn3a: JUAaKTHYecKue MaTepuabl, ba3oBbiit ypoBeHs: 10
KJ1acc: mocobue i yyammxcs odueoOpa3zoBaTenbHbIX opranu3anuii / A.I'. Mep3nsk,
B.b. ITonouckwuii, E.M. PabunoBuu, M. C. Sxup. — M.: Benrtana-I"pad;

MaremaTuka: anredpa v Hayaia MaTeMaTHYeCKOT0 aHalln3a, reoMeTpus. Anredpa u
Hayajia MaTeMaTUYECKOro aHAJIN3a: AUAAKTHYECKUE MaTepuaisbl, ba3oBblil ypoBeHs: 11
KJ1acc: mocobwue i ydammxcsi o0ieo0pa3zoBaTenbHbIX opranu3anuii / A.I'. Mep3msk,
B.b. ITonouckwuii, E.M. PabunoBuy, M. C. Sxup. — M.: Benrana-I"pad;

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97EOB6EE7DC
OTtkpsiThiit 6ank ET'D
https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC20248DC0
OTtkpeIThiit 6aHK OI'D

https://resh.edu.ru

https://www.yaklass.ru

https://www.yaklass.ru/p/geometria



https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://oge.fipi.ru/bank/index.php?proj=DE0E276E497AB3784C3FC4CC20248DC0
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/p/geometria
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